.

=13

Thé 30 Year Horizon

Manuel Bronstein William Burge  Timothy Daly
James Davenport Michael Dewar  Martin Dunstan
Albrecht Fortenbacher Patrizia Gianni Johannes Grabmeier

Jocelyn Guidry

Richard Jenks  Larry Lambe

Michael Monagan Scott Morrison  William Sit
Jonathan Steinbach Robert Sutor Barry Trager

Stephen Watt

Jim Wen Clifton Williamson

Volume 9: Axiom Compiler



Portions Copyright (c) 2005 Timothy Daly
The Blue Bayou image Copyright (c) 2004 Jocelyn Guidry
Portions Copyright (c) 2004 Martin Dunstan

Portions Copyright (c) 1991-2002,
The Numerical ALgorithms Group Ltd.
A1l rights reserved.

This book and the Axiom software is licensed as follows:

Redistribution and use in source and binary forms, with or
without modification, are permitted provided that the following
conditions are

met:

- Redistributions of source code must retain the above
copyright notice, this list of conditions and the
following disclaimer.

- Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other
materials provided with the distribution.

- Neither the name of The Numerical ALgorithms Group Ltd.
nor the names of its contributors may be used to endorse
or promote products derived from this software without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,

BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

Inclusion of names in the list of credits is based on historical information and is as accurate
as possible. Inclusion of names does not in any way imply an endorsement but represents
historical influence on Axiom development.



ii

Cyril Alberga
George Andrews
Yurij Baransky
Gilbert Baumslag
Mark Botch
Martin Brock
William Burge
Bruce Char
Gregory V. Chudnovsky
Don Coppersmith
Gary Cornell
Timothy Daly Sr.
Jean Della Dora
Claire DiCrescendo
Martin Dunstan
Robert Edwards
Richard Fateman
Brian Ford
Constantine Frangos
Marc Gaetano
Patricia Gianni

Laureano Gonzalez-Vega

Matt Grayson
Oswald Gschnitzer
Vilya Harvey
Ralf Hemmecke
Pietro Iglio

Grant Keady
Klaus Kusche
Frederic Lehobey
Rudiger Loos
Camm Maguire
Tan Meikle
Gerard Milmeister
Michael Monagan
Mark Murray
John Nelder
Jinzhong Niu
Julian A. Padget
Susan Pelzel
Claude Quitte
Renaud Rioboo
Simon Robinson
Philip Santas
Gerhard Schneider
Fritz Schwarz
Elena Smirnova
Robert Sutor
James Thatcher
Dylan Thurston
Gregory Vanuxem
Juergen Weiss
James Wen

John M. Wiley
Stephen Wilson
Sandra Wityak

Roy Adler

Henry Baker

David R. Barton
Fred Blair
Alexandre Bouyer
Manuel Bronstein
Quentin Carpent
Cheekai Chin

Josh Cohen

George Corliss
Meino Cramer
Timothy Daly Jr.
Gabriel Dos Reis
Sam Dooley

Brian Dupee

Heow Eide-Goodman
Bertfried Fauser
Albrecht Fortenbacher
Timothy Freeman
Rudiger Gebauer
Holger Gollan
Stephen Gortler
James Griesmer
Jocelyn Guidry
Satoshi Hamaguchi
Henderson

Richard Jenks
Tony Kennedy
Bernhard Kutzler
Michel Levaud
Michael Lucks

Bob McElrath
David Mentre
Mohammed Mobarak
Marc Moreno-Maza,
William Naylor
Godfrey Nolan
Michael O’Connor
Bill Page

Michel Petitot
Norman Ramsey
Jean Rivlin
Michael Rothstein
Alfred Scheerhorn
Martin Schoenert
Nick Simicich
Jonathan Steinbach
Moss E. Sweedler
Baldir Thomas
Barry Trager
Bernhard Wall

M. Weller
Thorsten Werther
Berhard Will
Shmuel Winograd
Waldemar Wiwianka

Richard Anderson
Stephen Balzac
Gerald Baumgartner
Vladimir Bondarenko
Peter A. Broadbery
Florian Bundschuh
Bob Caviness

David V. Chudnovsky
Christophe Conil
Robert Corless
Claire Di Crescenzo
James H. Davenport
Michael Dewar
Lionel Ducos
Dominique Duval
Lars Erickson
Stuart Feldman
George Frances
Korrinn Fu

Kathy Gerber
Teresa Gomez-Diaz
Johannes Grabmeier
Vladimir Grinberg
Steve Hague

Martin Hassner
Antoine Hersen

Kai Kaminski

Paul Kosinski

Larry Lambe
Howard Levy
Richard Luczak
Michael McGettrick
Victor S. Miller

H. Michael Moeller
Scott Morrison

C. Andrew Neff
Arthur Norman
Kostas Oikonomou
Jaap Weel

Didier Pinchon
Michael Richardson
Nicolas Robidoux
Martin Rubey
William Schelter
Marshall Schor
William Sit
Christine Sundaresan
Eugene Surowitz
Mike Thomas
Themos T. Tsikas
Stephen Watt

Mark Wegman
Michael Wester
Clifton J. Williamson
Robert Wisbauer
Knut Wolf



Contents

DT Makefild . . . . . . . . e e e e
I Oxerviewd
1 DUl . . . . e e e e e e e e
.2~ "T'he Output, the EQ).nrlib directoryl . . . . . . . . . . . . . .. ... ...
Il.o  'I'he code.lsp and EQ.Ispfiled . . . . . . . . . . . ...
L4 lThecodeofila . . . . . . . . . . e e e e e e e
Lo Theniofild . . . . . . . . . . e e e e e e e
.0 The EQ.Innild . . . . . . . . . . . e
L/ Themdexkarnld . . . . . . . . L L e e e e e e e e
IL./.1  "I'he index ofiset bytd . . . . . . . . . . . . . . .. .o o .
L2 Lhe “load ThymeStutt™. . . . . . . . . ... 000
IL.7.o  I'he “compilerInto™ . . . . . . . . . . .. Lo
L4 I he “constructorborm?”

L 1 he “constructorkKind”l

IL.7.6 "I'he “constructorModemap™ . . . . . . . . . . . . ...
IL./.7  "1I'he “constructorCategory™| . . . . . . . . . . . . . . ... ... ..
|| S I 'he “sourcebile”]

IL..Y  Ihe "modemaps™| . . . . . . . .. o e e e e e e e e e e e
IL./7. 10 "T'he “operationAliSt”] . . . . . . . . . . . e e e e e
L7111 The "superDomain™ . . . . . . . . . ... 0o

IL./.12 "1'he "signaturesAndlLocals™ . . . . . . . . . . ... ... ... ...
L /1o The "attmbutes™ . . . . . . 0 L L L 0L e e e e e e e

[.7.14 The "predicates™ . . . . . . . . . . . . . . . . . e
L 1o 1The "abbresaation™ . . . . . . . . . . . .00 e e e e

IL7.16 The "parents™] . . . . . . . . . o e e e e e e e e e e

L1/ The “ancestors”

L/ 1x The “dociimentation”

L 19 The “slotinta”

/20 1The “index’]

& Compiler top level

2.3 Jcomp

iii

—

2
2
26
31
33
33
35
42
42
42
44
45
45
47
49
49
49
49
50
50
51
51
53
95

W W O 0ok W



iv CONTENTS

B.3.T Spad compile] . . . . . .. . ... e 61

B4 Operator Precedence Table Inifialization . . . . . . . . . .. .. ... ... .. 62
24l LED) and NUD Tabled . . . . . 0 . 0 0 00000 o 0000 62

.o Gliph labld . . . . . . . e s e e e e e e 65
PoT Rename Token Tabld . . . . . . . . . . . .. ... ... ... ...... 65
a2 Genericihunction tabld . . . . . . L0000 0oL oo 66

.6 Gianf steps. Baby stepd . . . . . . . . .. oo 66
BThe Parsed 67
.1 EQ.spad . . . . . . o e e e e 67
L2 DOOL Transtormationd . . . . . . . ... e e e e e e e e e e e e e e e e e e e 71
BZ T defun stringZBootTred . . . . . . . . . . . . ..o 71
BZ.2 defun newZ20IdLisg . . . . . . . . . . . . . e e 72
B3 defun new20IdTran . . . . . . . . . ... e 72
B24 defunmewlf2Caond . . . . . . . . . . . ... 73
22 demun newbDei2Dell . . . . ..o e 74
B26  defim new20IdDefForml . . . . . . o e e e e 74

B2 7 defimmewConsfrucl . . . . . . .. . . ... ... 74

3 DICDAISA + « « v v v v e e e e e e e e e e e e e e e e e 75
B31T defvar¥indexd . . . . ... .. . ... ... 75

B.3.2 defvar dlinelistl . . . ... ... ... oo 75
B33 defvar $echolinestack . . . . . . . . . . . . ... ... ... ... .. .. 75
B.3.4 defvar spreparse-last-ind . . .. ... ... ... ... ... ... 76

B4 Parsing routined . . . . . . . . . . . e 76
4. T defun inifialize-preparsd . . . . . . . . . . . ..o 76

B.4.2Z defun preparsd . . . . . . . . . . e e 80
pb.4.0 detun Build the lines from the mput for pile§ . . . . . . .. . ... .. 84
B4 4 defun parsepiled. . . . . . . . . . . ... e 87
B.4.5  defun add-parens-and-semis-to-lind . . . . . . . . ... ... ... ... 88
B:4:6 defun preparseReadliind . . . . . . . . . . . .. ... 89
B.4.7 _defun skip-ifblocK . . . . . . . . . . ..o o 89
B-4.8" defun preparseReadLinell . . . . . . . . . ... ... 90
B.4.9 delun expand-tabd . . . . . . . . . ... ... ..o 91

p.o 1/O Handling . . . . . . . . . . . . 92
B.5.T defun preparse-echd . . . . . . . . . . . . . ... e 92
B5Z Parsimgstack . . . . ... . ... 92
Bha defstruef Sstack . . .o 0oL oo 92
Bhd defun sfack-Toad . . .. ... ... ... .. .. .. ... ... ... 92
Bhh defunsfack-clead . . .. ... ... ... ... ... ... ........ 93
B.5.6 defmacro stack-/-emptyl . . . . . . ... ..o 0oL 93
B5.7 defunstack-pushl . . . . .. . ... ... oo 93
B8 defun sfack-pogd . . . . . . . . . . . . ... 94
B:5.9 Parsing foken . . . . . . . . .. ... 94
BA.10 defstruct $tokend . . . . . . . ... 94
B.o.11 defvar dprior-token| . . . . . . . . . ..o oo 94




CONTENTS v

BAO 13 defvar scurrent-tokend . . . . . . ..o oo 95
B.o.14 defvar dnext-token . . . . . . . . . ... ..o 95
BAI5 defvar Svalid-tokend . . . . . . . . . . . .. .. 95
BAT6 defunfoken-insfall . . . . . . . . . . . .. ... ... ... ... ... 96
B5I7 defun foken-prinfl . . . . . . . . ... 96
B.5.18 Parsing reduction . . . . . . . . . . . . ... 0oL oL 96
B.o.19 defstruet Sreductiond . . . . . . . ..o 0oL 96
Ad—Parse Transformerd 97
E.T Direct called parse routined . . . . . . . . . . .. .. .. ... ... 97
g.l.1  defun parselranstorm . . . . . . . . . . . . .00 e e 97
ET.2 defun parseTran . . . . . . . . . . . . o . i i e e e 97
ET.3 defun parseAfom] . . . . . . . . . . . . ... e 98
ET 4 defun parseTranlis§ . . . . . . . . . . .. ... ... 99
E.I.5 defplist parseConstrucf . . . . . ... .. . ... . ... ... . .... 99
E.I1.6defun parseConstrucll . . .. . .. .. ... ... . 0. 99
E.2 Indirect called parse routined . . . . . . . . . . . . . . .. ... ... ..... 100
EZT defplist parseAnd . . . . . . . . . . . . ... 101
E22 defunparseAnd . . . . . . . . . ..o 101
EZ3 delplist parseAtSigd . . . . . . . . ... Lo 101
E.2.4  defun parseATSignl . . . . . . . . .. L e 102
EZ.5 detun parseTypd . . . . . . . . . . . e 102
E2Z2.6 defplist parseCategory] . . . . . . . . . . . . . ... ... ... ... 102
E2Z2.7 defun parseCafegory . . . . . . . . . . . . . ... .o 103
28 defun parseDropAssertiond . . . . .. . ... ... ... ... 103
E.2.9 defplist parseCoercd . . . . . . . . . . . . . ... e 103
E2.10 defun parseCoercd . . . . . . . . . . . . . . . ... 104
EZ.TT defplist parseColon . . . . . . . . . . . . . . . i i e 104
EZ.T2 defun parseColon . . . . . . . . . . . . . . . . 104
E2T13 defplist parseDEF . . . . . . . . . .. ... oo 0oL 105
E.2.14 defun parseDEF . . . . . . . . . .. . o000l 105
B2 15 defun parselLhy . . . . . . . . . . . . 106
B2T6 defunfransld . . . . . . . . . Lo 106
E2T7 defim fransIST . . . . . . . . o . e e e e 106
B2 18 demnaslastConstructod . . . . . . . 0.0 L0 L Lo 107
E2° 19 defplist parseDollarGreaterthad . . . . . . . . . . . ... ... ... .. 107
E.2.20 defun parseDollarGreaterThan . . . . . . . ... .. ... ... .... 108
E22T defplist parseDollarGreaterEqual . . . . . . . . .. ... ... ... .. 108
E.2.22 defun parseDollarGreaterEqual . . . . . . . . .. .. ... ... .... 108
E.2.23 defun parseDollarLessEqual . . . . . . . . . . ... ... ... ..... 109
E:2:24 defplist parseDollarNotEqual . . . . . . . . . ... ... ... ... .. 109
E.2.25 defun parseDollarNotEqual . . . . . . . ... ... ... ... ... .. 109
B.2.26 defplist parseEquivalencd . . . . . . . . . . ... o 110
E.2.27 delun parseEquivalencd . . . . . . . ... ... Lo 110
EZ228 defplist parseExifl . . . . . . . . . . . .. 110

229 defun parseExifl . . . . . . . ..o 110



vi

CONTENTS

E.2.30 defplist parseGreaterEqual . . . . . . ... ... ... ... ...... 111
E23T defun parseGreaferEqual . . . ... ... ... ... ... ... .... 111
E.2.32 delplist parseGreaterThan . . . . . . . . . .. ... ... ... ..... 111
E2.33 defun parseGreaterThad . . . . . . . . . . . . .. .. ... ....... 112
E234 defplist parseHad . . . . . . . . . . ..o 112
B.2.35 defun parseHad . . . . . . . . . ... ool 112
E236 defun parseHasRhyd . . . . . . . . . ... ... ... ... 114
E2Z2.37 defun ToadlfNecessaryl . . . . . . . . . . . . o v i i i i i 114
E2.38 defun ToadLibIfNecessaryl . . . . . . . . . . . . . . . . .. .. 115
EZ.39 defun updateCategorvFrameForConstructoyd . . . . . . . . . . . . . .. 116
E2:20 defun convertOpATlistZcompilerInfd . . . . . . . . . . ... ... ... 116
E.2.4T defun updateCategoryFrameForCategoryy . . . . . . . .. .. .. ... 117
EZ2.42 defplist parsel] . . . . . . . . . . . . . ... 117
EZ243 defun parsel] . . . . .. . . . . . . ... 118
E2Z2.44 defun parselfiflran . . . . . . . . . . . . . . ... . 118
E245 defplist parselmplied . . . . . . . . . . . .. oo 120
B.2.46 defun parselmplied . . . . . . . . . . . .. e 120
BE2A7 defplist parseld . . . . . . . . . . . . . ... 121
E2.4A8 defun parseln . . . . . . . . . . . .. 121
E2Z2.49 defplist parseInBy . . . . . . . . . . ... e 122
EZH0 defun parselnBy . . . . . . . ..o Lo o 122
E.2.5T defplist parseld . . . . . . . . . . . ... oL 123
B252 defun parseld . . . . . . . . ... 123
E.2.53 delplist parselsnf . . . . . . . ... . ... ... .. ... ... 123
EZ54 defun parselsnfl . . . . . . . . . . . ... 123
E255 defplist parseJoin] . . . . . . . . . ..o 124
EZ56 defun parseJoid . . . . . . . ..o Lo Lo 124
E2.57 defplist parseLeavd . . . . . . . . . . . . .. ... ... 124
E.2.58 delun parseLeavd . . . . . . . . . . . . .. 125
E2.59 defplist parseLessEqual . . . . . ... ... ... .. ... ....... 125
E2Z2.60 defun parseLessEqual . ... .. ... ... ... ... ... ...... 125
EZ26T defplist parseLET] . . . . . . . . . .. o000 126
B.2.62 defun parseLET] . . . . . . . . . . . e 126
E.2.63 defplist parseLE'TD) . . . . . . . . . . . . oo 126
EZ2.64 defun parseLETD . . . . . . . . . . . . . . . . 127
B.2.00 detplist parseMDKE . . . . . .. 0000000 127
E266 defun parseMDEF] . . . . . . . . . ..o 127
B.2.67 defplist parseNofl . . . . . . . . . . ... ..o 128
B.2.68 defplist parseNofl . . . . . . . . . . ... o 128
E.2.69 detun parseNofl . . . . . . . . . . . . ..o 128
E2Z2.70 defplist parseNotEqual . . . . . . . . . .. . ... .. ... ....... 129
E277T defun parseNotEqual . . . . . . . . . . . ... o000 129
EZ2772 defplist parseOy . . . . . . . . . . .. Lo 129
BE2.73 defun parseO1. . . . . . . . . .. e 129
E.2.74 delplist parsePretend . . . . . . . . . . . . ... ... 130

BE2775 defun parsePretend . . . . . . . . . . . . ..o 130




CONTENTS vii

B.2.76 _defplist parseReturnd . . . . . . . . . . .. .. oo oo 131
E2777 _defun parseRefurn . . . . . . . . . .. ... Lo 131
E2.78 delplist parseSegmenfl . . . . . . . . . . . ... 131
EZ2.79 defun parseSegmenfl . . . . . . . . . . ... Lo 131
280 defplist parseSed . . . . . . . . . . ..o 132
28T defun parseSed . . . . . . . . . . ..o 132
E.2.82 defplist parseVCONY . . . . . . . . . . . . o o o e 132
E2Z2.83 detun parseVCONY . . . . . . . . . . . . . . .o 133
E2Z2.84 defplist parseWherd . . . . . . . . . . . . . ... ... .. 133
285 defun parseWherd . . . . . . . . . . . ..o 133
b Compile Transformerg 135
p.0.86 _defun compEXpression] . . . . . . . . . ... o0 e e e e e 135
p.- I Handline Cafegory DEF formd . . . . . . . . . .. .. ... ... .. .... 138
b.I.T defplist compDefine plis§ . . . . . .. ... ... ... ... ... ... 140
b-I.2 defun compDefind . ... ... ... ... ... ... .......... 140
b.I.3~ defun compDefinel] . . . . . . . . . . . .. ... o 141
b.I.4  defun compDefineAddSignaturd . . . . . . . . . . .. ... ... .... 143
b-I.5 defun compDefineFunctod . . . . . . . . . ... ... ... 144
b-I'6 defun compDefineFunctor] . . . ... . ... ... ... ... ... .. 144
b.I.7__defun compDefineCapsuleFunction . . . . . . . . ... ... ... ... 151
b.I.8 defun complnternalFunction . . . . . . . . . .. .. ... ... ... 155
b.I.9 detun compDetWhereClausd . . . . . . . . . . . . ... .. ... .... 155
b.I.TU defun compDefineCategory] . . . . . . . . . . . . . .. ... .. .... 158
p-I.TT defun compDefineCafegorvl . . . . . . . . . . .. ... ... ... .. 158
b.I.TZ2 defun compDefineCategoryd . . . . . . . . . . . . . . . ... ... ... 159
b.I.T3 defun compDefineLisplif . . . . . . . . . . . ... ... . 163
b.I.14 delun compileDocumentation . . . . . . . . . .. ... .. ... .... 165
b.I.T5 defun compArgumentConditiond . . . . . . . . . . . . .. . ... ... 166
b-I.T6 defun compileCased . . . . . . . . . . . . . . . .o 167
b.1.I7 defun compFunctorBody . . . . . . . . . . . . . ..o 168
B.I.I8 defun compild . . . . . . . . . . . . e 169
BTT9 defvar $NoValueModd . . . . . . . . . . . . . . . . . .. .. .. ... 172
b.1.20 defvar sEmptyModd . . . . . . . . . ... o 172
p-I.2T defun hasFullSignaturd . . . . . . . . . . . . . ... ... . .... 172
p-I.22 defun addEmptyCapsulelfNecessary . . . . . . . . . ... .. ... .. 173
b.1.23 defun getTargetFromRhy . . . . . . . . . . ... ... .. ... .... 173
b-T.24 detun giveFormalParametfersValued . . . . . . . . . . ... .. ... .. 174
b.1.25 defun macroExpandInPlacd . . . . . . . . . . . . .. ... ... .... 174
b.I.26 defun macroExpand . . . . . . . . . . . . . ... e 174
b-I.27 defun macroExpandlis . . . . . . . . . . . ..o 175
b.1.28 defun makeCategoryPredicated . . . . . . . . . .. ... ... ... .. 175
b.1.29 defun mkCategoryPackagd . . . . . . . . . . .. . .. ... ... ... 176
pb-1.30 defun mkEvalableCategoryFormd . . . . . . ... ... .. ... .... 178
BT 3T defin encodeFumctionNAame . . . . . v v v ov e e e e 179

b-1:32 defun mkRepifitionAssod . . . . . . . . . . . ..o 180



viii

CONTENTS

b.1.33 defun splitEncodedFunctionNamd . . . . ... .. .. ... ... ... 180
bl od detun encodelteml . . . . . . .0 0L L0 181
b.I1.35 detun getCapd . . . . . . . . . . . . . ..o 181
ET36 defun consfructMacrd . . . . . . . . L Lo 182
b-I.37 defun spadCompileOrSetd . . . . . . . . . . . . ..o 182
p.1.38 defun compileConstructod . . . . . . . . . .. .. ..o 183
b.1.39 defun compileConstructord] . . . . . . . .. ... ... .. ... .... 184
b.1.40 detun compAndDefind . . . . . . . . ... ... ... ... .. ... .. 185
b.I.4T defun putInLocalDomainReferenced . . . . ... ... ... ... ... 185
b1 42 defun NRTputInTail . . . . . . . . . . . . .. ... ... 185
p-I43 defun NRTputIlnHead . . ... ... . . . ... ... ... 186
b.1.44 defun getArgumentModeOrMoan . . . . . . . . . . . . .. .. ... .. 187
b-1.45 defun auglispibModemapsFromCafegory] . . . . . . . . . . . ... .. 187
b.1.46 _defun mkATlistOfExplicitCategoryOpd . . . . . . . . . . . . ... ... 189
b.I1.47 defun fHattenSignaturelis . . . . . . . . . . . .. .. ... ... .... 190
p-1:48defun inferactiveModemapFornmd . . . . . . . . . . . ... ... 191
b.1.49 defun replaceVard. . . . . . . . . . . ... o 192
b-I.50 defun fixUpPredicatd . . . . . . . . . . . . . . . .. ... ... . ... 192
bl ol detun orderPredicateltemd . . . . . . . . . . . . . . . . . . ... 193
b.I.5Z2Z defun signafturelran . . . . . . . . . . . . . ... ... .. ... ..., 193
bl o3 detin orderPredlran . . . . . . . . 0L L. 0oL 0oL s 194
bl 2d detunisDomaindubsti. . . . . . L L L 196
bl 2d detun moveOhRsOutsida . . . . . . . . 000000 197
BThGo defunsubstVard. . . . . . . .. 198
b.I.57 defun modemapPattern . . . .. . .. ... ... .. ... ....... 199

1.8 defun evalAndRwriteLispFormd . . . . . . . . .. . ... ... ..... 200
b-I.59 defun rwritelispFornm] . . . . . . . . . . . ..o 0oL 200
ET 60 defun mkConsfructod . . . . . . . . . . ... o 0000000 201
bl Ol detnin nnloadOneConstriictod . . . . . . . . . . . . . 201
b-T.62 defun TisplibDoRenamd . . . . . . . . . . . . . ... ... ... .... 201
b.I.63 _defun inifializeLisplil . . . . . . . . . . . . . .. ... .. ... ..., 202
bl od detun writelabll . . . . . . 0 L0 L s 203
b.1.65 defun finalizeLisplil . . . . . . . . . . . ... ..o 203
b.1.66 defun getConstructorOpsAndAtty . . . . . . . . . .. ... ... ... 205
b.I.67 defun getCafegorvOpsAndAttd . . . . . . . . . . . .. ... ... ... 205
b-T.68 defun getSlotFromCategoryForm . . . . . . . . . . . . . ... ... .. 206
b-I.69 defun transformOperationATlis§ . . . . . . . . ... ... ... 206
p.1.70 defun getFunctorOpsAndAtfd . . . . . . . . . . . . ... 208
b.I.7T defun getSlotFromFunctod . . . . . . . . . . . . . . ... .. 208
p.I.72 defun compMakeCategoryObjecll . . . . . . . ... ... ... ... .. 208
b.I.73_defun mergeSignatureAndLocalVarAlistd . . . . . . . . ... ... ... 209
b.I.74 defun TisplibWritd . . . . . . . . . . . . . . e 209
p-I.75 defun isCafegoryPackageNamd . . . . . . . . . . . ... ... ... .. 210
b.I.76 _defun NRTgetLookupFuncfiod . ... ... ... ... ... ...... 210
b.I.77 defun NRTgetLocallndex . . . . ... ... .. ... ... . ...... 211

b.I.78 defun augmenfLisplibModemapsFromFunctod . . . . . . . . .. .. .. 212




CONTENTS

bl sl detin mkl)ataba

sePred

p.1.85 detun bootstrapkrroy . . . . .. o000 o000 oo o oo

p.l.04 detun reportUnkFunctorCompilation . . . . .. .. ... ... ... ..

p.1.80 detun displayMissingbunctiond . . . . . . . . . . . . .. ...

p.1.06 detun makeFunctorArgumentParametery . . . . . . . . . . . . . .. ..

p.1.87 detun genDomamViewblisty . . . . . . . .. ... ..o

p.1.88 detun genDomaimViewlist . . . . . . . . . . . ...

p.l.8Y detun genDomainView . . . . . . . . . . . . oo

p.1.Y90 detun genDomaimnUpy . . . . . . . . ... 000

p.1.91 detun mkOpVed

b.1.92 detun AssocbarGensyml . . . . . . . . . . . . .00 e

p.1.Y0 detun orderByDependency . . . . . . . . . . ..o o o000,

p.2 Code optimization routiney . . . . . . . . . . . . . . oo

p.2.1 detun optimizeFunctionDe] . . . . . . . . ... 000000

p.2.2 detun optimizq

pb.2.0 detun optXLAMCond . . . . . . . . . . .. ... ...

p.2.4 detun optCONDtal} . . . . .. ... .. ... ... . ...

b2 defvar sBasicPredicated . . . . . . . . .. . ... .o

p.2.0 _detun optFPredicatelrlrugq . . . . .. . . ... ...

p.2.¢ detun optlEZCOND} . . . . . ... ..o oo oo

bh2Z2x defin subrnamd

p.2.Y9  dpeclal case OPUIMIZEry . . . . . . .« v v v v e e e e e e e e e e e

p.2.10 deiplist optCall

p.2.11 detun OUptimize “call” expressiony . . . . . . . . . .. ... ... ...

p.2.12 detun optPackageCall . . . . . . . . . .. ... ... ...

b.2.1o detun optCallSpeciallyy . . . . . . . . . . . . . ...,

p.2.14 detun optopecial

Call . . ... o o o

p.2.1o detun compile ltmebindingO1f . . . . . . . . . ... .00,

p.2.10 detun optCallEval . . . . . . . . .. ... 000000

b.2.17 defplist optSEQ)
p.2.18 derfun optoH{) .
p.2.19 deiplist opth()
p.2.20 detun opth() .

p.2.21 deiplist optMINUY . . . . . . . . .o oo

p.2.22 detun optMINUS . . . . . . . ... o000

p.2.20 deiphst optQSMINUS . . . . . .. o000 oo

p.2.24 defun optQSMINUY . . . . . . .o oo oo oo

b.2.20 detplist opt{ . .
p.2.20 defun optH . . .

p.2.2( deiplist optLESSH . . . . ..o oo oo

p.2.28 detun optLESSH

p.2.29 deiphst optoFPADCALL) . . . . . . . ... ... .o 000

p.2.00 defun optSPADCALL . . . . . . . . . .. . .. ... ... ... ...

ix



CONTENTS

b.2.3T defplist optSuchthal . . . . . . . . .. ... ... .. ... ... . 240
b-2.32 _defun optSuchfhafl . . . . . . . . . .. ... .. ... ... ... 240
b.2.33 defplist optCatch . . . . . . . . . . . . . . . ..o 240
b.2.34 defun optCatch . . . . . . . . . . . . . . .. ..o 240
p-2335 defplist optCond . . . . . . . . . . . . . oo 242
b-Z36 defun optCond . . . . . . . . . . . L 242
b-2.37 defun EqualBarGensymd . . . . . . . . .. ... ... ... ... .. .. 244
b.2.38 defplist optMkRecord . . . . . . . . . . . . ... . ... ... . ..., 245
b.2.39 defun optMKRecord . . . . . . . . . . . . . ... ... 245
p.2.40 deiplist optkECORDELL . . . . . . . . .o oo o000 245
p.2.41 detun optkECORDELL . . . . . . .. ... o000 0. 245
p.2.42 deiphst optoE I RECORDELL . . .. .. ..o o000 o000 246
p.2.40 detun optoK 1T RECORDELL . . . . . . ... o000, 246
p.2.44 detplist opt RECORDCOFEFY| . . . . . . . . . . . ... ... .. ... 247
p.2.40 detun optRECORDCOPY| . . . . . . . . . . . ... . ... .. 247
b3~ Funcfions To manipulate modemapy . . . . . . . . . . . ... 248
bhaol demnaddDomain . . . . ... L L e e e e e 248
b3 2 defun unknownTypeFErrod . . . . . . . . ... ... oL 249
b33 defunisFuncfod . . . . . . .. Lo 249
p-3.4defun getDomainsInScopd . . . . . . . . . . . .. .. oo 250
b-3:5 defun putDomainsInScopd . . . . . . . . . . . ..o 250
p.3.6 defun isSuperDomain . . . . . . . . . . . ..o 251
bao/l demn addNewDomai . . . . . . . .. L0 L0000 o 251
p-3.8 defun augModemapsFromDomaif . . . . . . . . . . . ... ... 252
p-3.9 defun augModemapsFromDomain] . . . . . . . . . . . ... ... ... 252
p-3.T0 defun substituteCategorvArgumenty . . . . . . . . . ... .. .. ... 253
b3 1T defun addConstructorModemapd . . . . . . . . . . . . . ... ... .. 254
b3 12 defun gefModemap . . . . . . . . . . . . . ... 254
b.3.13 detun compApplyModemay . . . . . . . . . . . .. ... ... ..., 255
b.3. 14 defun compMapCond . . . . . . . . . . . . . .. . ... ... ... 256
b.3. 15 defun compMapCond] . . . . . . . . . . . . . .. . ... ... 257
b3-16 defun compMapCond™ . . . . . . . . . . . . ..o 257
b3 17 defun compMapCondFun . . . ... ... ... ... ... ....... 258
b.3.I18 defun getUniqueSignaturd . . . . . . . . . . .. .. ... ... 259
b.3. 19 defun getUniqueModemap . . . . . . . . . . . . .« . v v v 259
b.3.20 defun getModemapLisfl. . . . . . . . . . . . ... ... ... ... 259
b3 2T defun getModemapListFromDomai . . . . . . . . . . .. .. .. ... 260
bha2Z2 detun domamMembed . . 0000000000000 L oo 260
b.3.23 defun augModemapsFromCaftegoryl . . . . . . . . . .. .. .. ... .. 260
b.3.24 detun addEItModemayg . . . . . . . . . . . . . . . . ... ... 261
b.3.25 defun mkNewModemapLisf] . . . . . . . . . ... .. ... .. ..... 262
b-3:26 defun insertModemapg . . . . . . . . . ..o oo oo 263
b-3-27 defun mergeModemap . . . . . . . .. ..o 0oL oo 263
B3R debin TrufhPl . . . . . . .. 264
b329 defun evalAndSul . . . . . . . . ... 265




CONTENTS xi

p.o.0l detvar sFormalMapVariablelasti . . . . . . . . ... ... ... 266
bhaoZ detun substNamed . . . . . . L L L L L L L e e e e e e e e e e e e 266
b.3.33 _defun augModemapsFromCategorvRegd . . . . . . . . . . . . . ... .. 267
4 Maintaining Modemapd . . . . . . . . . oo e e e e e e e e e e e e 268
b4 T defun addModemapKnown . . . . . . . . . . ... ... 268
b-4.2 defun addModemayd . . . . . . . . . . . ..o Lo 269
b-43 _defun addModemapd . . . . . . . . . ... 269
b.4. 4 defun addModemapl] . . . . . . . . . . ... 270
b.5  Indirect called comp roufined . . . . . . . . . . . ... ... ... ....... 270
5T defplist compAdd plisi . . . . . . . .. . . .. oo 271
52 defun compAdd . . . . . . . ... 271
b.5.3  defun compTupleZRecord . . . . ... .. . .. .. ... ... ..., 273
b.5.4  delplist compCapsule plisf| . . . . .. . ... ... ... ... ...... 273
b.5.5  defun compCapsuld. . . . . . . . . . . . . . ... e 274
b.5.6_defun compCapsulelnnen . . . . . . . . . . . . . . . ... ... ..... 274
b.5.7 _defun processFuncton. . . . . . . . . . . ..o o oo 275
b.5.8  defun compCapsulelfemd . ... ... ... ... ... ... ..... 275
b-5.9  defun compSingleCapsulelfem . . . . . . . . . . ... ... ... .... 276
EoTO defum dolfl . . . . . . . . . e 276
BTl defum dolfId . . . . . . . . . . . e e 281
BT defunisMacrd . . . . . . . . L L L e e e e e e 282
b.5. 13 defplist compCase plisf . . . . . . . . . . . ... .. ... ..., 283
b.5. 14 defun compCasd . . . . . . . . . .« . e 283
b.5. 15 defun compCasell . . . . . . . . . . . ... 284
b.5.16 defplist compCat plis] . . . . . . ... ... ... ... ... ...... 284
b5 17 defplist compCat plisf . . . . . . ... . ... ... ... ... ... . 285
b5 I8 defplist compCat plisf . . . . . . ... ... ... ... ... ... . 285
b.5.19 defun compCall . . . . . . . . . . . ... 285
b.5.20 defplist compCategory plisf . . . . . . . . . ... ... ... 286
b.5.2T defun compCategoryl . . . . . . . . . . . . . . ... 286
b.5.22 defun compCategoryltem] . . . . . . . . . . . . . . .. ... .. .... 287
p-5.23 defun mkExplicitCategorvFunctiog . . . . . . . . ... ... ... ... 288
ha 24 detun mustinstantiatd . . . . . L L L L L L L L L L0 oo e e e e e 289
p-5.25 defun wrapDomainSuH . . . . . . . . . ... ... 0000 290
b.5.26 delplist compColon plisf] . . . . . . . . . . . . ... ... ... ..... 290
b.5.27 defun compColon . . . . . . . . . . . . ... 290
p-5. 28 defun makeCafegoryFormj . . . . . . . . . . . ... ... ... 293
b-5.29 defplist compCons plis . . . . . . . .. .. ..o 294
b-530 defun compCond . . . . . . . . . . . . ... ... . 294
b.5.3T defun compConsll. . . . . . . . . . . . . . e 294
b.5.3Z2 defplist compConstruct plis. . . . . . .. .. ... ... ... ..... 295
b-5:33 defun compConsfruc . . . . . . . . . . . . . ..o 295
p-5.34 delplist compConstructorCategory plis§ . . . . . .. ... .. ... .. 296
b.5.35 defplist compConstructorCategory plisfl . . . . . ... ... ... ... 296
b.5.36 _defplist compConstructorCategory plisfl . . . . . . .. ... ... ... 297

b.5.37 delplist compConstructorCategory plisff . . . . .. .. ... ... ... 297




xii

CONTENTS

b.5.38 defun compConstructorCategoryl . . . . . . . . . . .. . ... ... .. 297
b-5.39 _defun gefADBDreviation . . . . . . . . v vt e e e e e e e 298
B0 defum mKADBred . . . . . . ... e e 298
BRAT defum addSuffid . . . . . . . . . ... 299
baod’ detun alistSizd . . . L L L L L L L L e e e e e e e e e e 299
b.5.43 defun getSignatureFromModd . . . . . . . . . . ... o000 299
b.5.44 defun getSpecialCaseAssod . . . . . . . . . . . . ..o 300
b.5.45 delun addArgumentCondifiond . . . . . . .. ... ... ... ..... 300
b-5:46_defun stripOffSubdomainCondifiond . . . . . . . . . . . . .. . .. .. 301
p-5. 47 detun stripOffArgumentCondifiond . . . . . . . . . . . ... ... ... 302
p-5.48 defun getSignaturd . . . . . . . .. ..o oo 302
had4Y9 detun checkAndDeclard . . . . . . . . .. L0000 304
b.5.50 defun hasSigIn'TargetCategoryy . . . . . . . . . . . ... ... ... .. 304
b.5.51 defun geftArgumentModd . . . . . . . . . . ... ... .. ... ... 305
b.5.5Z2 defplist compEIt plis§ . . .. ... ... .. ... ... .. ....... 306
p:5:53 defun compEI . . . . . . . . ..o Lo 306
b-5.54 defplist compExit plisl . . . . . ... ... .. ... ... ... ..... 307
b.5.55 defun compExifl. . . . . . . . ..o 308
b.5.56 defplist compHas plisfl . . . . . . ... .. . ... ... ... ...... 308
b.5.57 defun compHad . . . . . . . . . ... 309
p-5:58 defun compHasFormaf . . . . . . . . .. ... o000 309
a2l detun mklasth . . . . . . .00 e e e e e e e e 310
b.5.60 defplist complfphisf . . ... ... .. ... ... .. 310
b.5.61 defuncomplf . . . . . . . . . . . . ..o 311
b.5.62 defun compFromI{ . . . . . . .. . ... ... ... ... ... 312
baoba detiun canBReturnl . . . . . L L L L L0 312
p-5:64 defun compBooleandy . . . . . . . . . . ..o 314
b.5.65 defun getSuccessEnvironment . . . . . . . . ... .00 314
b.5.66 defun getInverseEnvironmen . . . . . . . . .. . ... ... 316
b.5.67 defun getUnionModd . . . . . . . . . . . . . . .. ... ... 317
B BR defunisTmionModd . . . . . . . . . . .. 317
b-5:69 defplist compImport plis| . . . . . . . .. . .. ... 318
b.5.70 defun compImporfl . . . . . . . . . . .. oo 318
b.5. 71 defplist compls plisf . . . . . ... .. ... ... ... 318
b5 72 defuncompld . . . . . . . . ... 318
b.5.73 defplist compJoin plisf] . . . . . .. ... ... ... .. ... ... 319
574 defun compJoin . . . . . . . . ... 319
b.5.75 defun compForModd . . . . . . . . .. ... Lo 321
b.5.76_defplist compLambda plisfl. . . . . .. ... ... ... ... ... .. 321
b.5. 77 detun compLambdda . . . . . . .. ... ... ... 0., 321
b.5.78 defplist compLeave plisf] . . . . . . . . . .. ... ... ... ...... 322
b-5.79 defun compLeavd . . . . . . . . . . ... 323
b.5.80 defplist compMacro plis| . . . . . . . . . . . ... ... ... ... 323
b5 8T defun compMacrd . . . . . . . . . . . . ... 323
b.5.82 defplist compPretend plisf . . . . . .. .. ... ... ... 324

b5.83 defun compPrefend . . . . . . . . . . ... 324




CONTENTS xiii

b.5.84 defplist compQuote plisf . . . . . . . . ... ... ... ... 325
b5.85 defun compQuotd . . . . . . . . . ... 326
b.5.86 defplist compReduce plis] . . . . ... ... ... ... ... ...... 326
b5 87 defun compReducd . . . . . . . . . . ... 326
b5 88 defun compReducell . . . . . . . .. . ... oo 326
b.5.89 defplist compRepeatOrCollect plis] . . . . . . .. ... ... ... ... 328
b.5.90 defplist compRepeatOrCollect plis] . . . . . . . . ... ... ... ... 328
b.5.91 detun compRepeatOrCollecl] . . . . . . . . . . . . .. .. ... ... .. 329
b.5.92 defplist compReturn plisf . . . . . . . .. . . .. ... ... ...... 331
b:5:93 defun compReturn . . . . . . . . . . ..o 331
p-5:94 defplist compSeq plis{ . . . . . . . . . . . ..o 332
B.5.95 defun compSed . . . . . . . . .. e 332
b.5.96 defun compSeqll . . . . . . . . . ..o 332
b.5.97 defun replaceExitEtd . . . . . . . . . . ... L .o 333
B U8 defun converfOrCroald . . . . . . . . . . . ..o 334
b-5:99 defun compSeqlfery . . . . . . . . . .. ..o 334
b.5.100defplist compSetg plis . . . . . . . . . . . . ... oo 335
b5 10T defplist compSetq plsh . . . . . . . . o o o o o o 335
b.5.10Z2defun compSefd . . . . . . . . . .. e 335
b.5. 103 defun compSetql] . . . . . . . . . . ... e 335
S T0ddefunymecond . . . . .. L L L e e e e e 336
b.-5.105defun setgMultipld . . . . . . . . . . . .. ..o oo 337
b5 106 defun setqMulfipleEXplicif] . . . . . . . . . . . . v o oo 339
b.5. 107 defun seftgSefel] . . . . . . . . . . . .. .o 340
b.5. 108 defun setgSingld . . . . . . . . . . . . ... 340
b 108demn NRTassoclndex . . . . . . . . 0. .0 oL 0 0o 342
p5.IT10defun assignErron . . . . . . . . . ... Lo 342
b5 11T defun outputComg . . . . . . . . . . . . ... ... ... .. ...... 343
b.5. 112 defun maxSuperTypd . . . . . . . . . .. e 344
b AT defunisDomamForml . . . . . . . . . . . ... 344
b5 TTddefun isDomainConstructorForm . . . . . . 0 0 0 0 0 0000 oL 344

0. 1 o defplist compString phis . . . . . . . . . ... Lo 345
p.5.IT6defun compString . . . . . . . . . . ..o oo oo 345
p.5.1T7defplist compSubDomain plis§. . . . . . ... ... ... ... ... .. 346
b.5. 118 defun compSubDomain . . . . . . . . . . . . . . . . e 346
b.5.119defun compSubDomain]] . . . . . . . . . . . . . . . ... ... ... 346
b5 120defun Tispizd . . . . . . . . . . .. 347
b.5.12T defplist compSubsetCategory plisi . . . . . . . . . ... ... ... .. 348
p.5.122defun compSubsetCategory . . . . . . . . . . .. ... ... ... 348
b.5. 123 defplist compSuchthat plisff . . . . . . . . . . ... ... ... ..... 348
b.5. 124 defun compSuchthafl . . . . . . . . . . . . . .. .. ... ... ..... 349
b-5-125defplist compVector plisff . . . . . . . . ... ... ... ... ... . 349
p-5-126defun compVectol] . . . . . . . . . . ..o 349
b.5. 127 defplist compWhere plisf . . . . . . . ... ... ... ... ... 350
b.5. 128 defun compWherd . . . . . . . . . . ... ..o 350

ho

Functions for coercion 351




Xiv CONTENTS
b6 T defuncoercd . ... ... ... . ... 351
b.6.2Z  defun coerceFasyl . . . . . . . . .. oL e 352
b3 delimcoerceSubsefl . . . . . . . .. e 353
b6 defuncoerceHard . . . . . . . . . . .. ... 354
b5 defun coerceExfraHard . . . . . . .. .. ... oo 0L 355
b.6.6 _defun hasTypd . . . . . . . . . . . . . . e e 356
b6 defumcoerceabld . . ... ... .. ... ... ... 356
bR _defimcoerceExafl . . . . . . . . ... e 357
b.6.9  defplist compAtSign plisl . . .. ... ... ... ... ... ..... 357
p-6.10 defun compAtSign . . . . . . . . . ..o L 357
b.6. 1T defplist compCoerce plis . . . . . . . . . . . .. . ... ... ..... 358
b.6.12 defun compCoercd . . . . . . . . . . . . . e 358
b.6.13 defun compCoercel]l . . . . . . . . . . . . . .. ... 359
b.6.14 defun coerceByModemapy . . . . . . . . . . . . . . . ... 359
b-6.15 defun autoCoerceByModemap . . . . . . . . . . . . . . ... .. ... 360
b O 10 detun resolvd . . . . . L L L L L Lo s e e e e e e e e 361
BT defummkUnion . . . . . . . . . . . . ... 362
BT8R defun Thisorders TIniond . . . . . . . . . . . . . . . ... .. ..... 362
b.6.19 defun modeEqualSubsf. . . . . . . . . . . . ... ... ... ... 363

b Post Iranstormers 365

b.I Direct called postparse routined . . . . . . . . . . . . ... ... 365
b.I.T defun postIransformd . . . . . . . . . . . . . . .. ... ... ... ... 365
b.I.2Z defun postIran . . . . . . . . . . . . . . e e 366
I3 defun postOQP . . . . . . . . . e e e 367
b-I 4 defun postAfom] . .. .. ... .. .. ... 367
B-I.5 defun postIranlisf . . . . . . . . . . . ... 368
b.I.6 detun postScripfsForm] . . . . . . . . . . . .. ... ... 368
b.I.7 _defun postIranScriptd . . . . . . . . . . . . . ... e 368
b I8 defun postIransformCheck . . .. . .. .. ... ... ... ... ... 369
b.I.9  defun postchecK . . . . . . . . . . . ... 369
B-I.T0 defun postErron. . . . . . . . . . . . . . ... 370
b.I.TT defun postFormd . . . . . . . . . . . . . . . . ... 370

b2 Indirect called postparse roufined . . . . . . . . . . . . . ... 371

2.1 _deiplist postAdd plisf . ... ... ... ... ... ... ....... 372
B:Z:2 defun postAdd . . . . . . . ..o 372
b.2.3 defun postCapsuld . . . . . . . . . .. ... ... . 373
b-Z:4defun postBlockltemDList . . . . . . . . . . . . ... oL 373
b.2.5  defun postBlockIfend . . . . . . . . . . . . . ... ... ... ... 373
b.2.6_defplist postAtSign plis] . . . . .. . ... . ... ... .. ... ... 374
BZ7 defun postATSign . . . . . . ..o 374
.28 defun postIypd . . . . . . . . . . . 375
b.2.9 defplist postBigFToat plis . . . . . . . . .. ... ... .. ... ... 375
b.2. 10 defun postBigFkToafl . . . . . . . . . . . . . . ... ... ... ... 376
b2 1T defplist postBlock plisf|. . . . . . . . ... . ... .. ... ....... 376

B2 12 defun postBlocH . . . . . . . . . ..o 376



CONTENTS XV

B.2. 13 delplist postCategory plisl . . . . . .. ... ... .. ... ... .. 377
b2 14 defun postCategoryl . . . . . . . . . o v v i e 377
b-215 defun postCollect.finisH . . . . ... .. ... ... ... ... ..... 377
b.2. 16 _defun postMakeCong . . . . . . . . . . . . . . . ... e 378
b2 17 defplist postCollect plisf| . . . . . . . . . . . . .. . ... ... . .... 379
b-218 defun postCollect] . . . . . . . . . . .. . ... ... ... .. 379
b.2. 19 defun postlteratorLis . . . . . . . . . . . . .. ... ... 380
b.2.20 delplist postColon plis] . . . . . . . .. .. ... ... ... ...... 380
b.2.2T defun postColon . . . . . . . . . . . . . . . e 381
b-2:22 deifplist postColonColon plisf . . . . . . . . . . .. ... ... ... .. 381
B-2:23 defun postColonColon . . . . . . . . . . . . . . .. ... ... 381

2.2 deiplist postComma plisf . . . ... ... .. .. ... ... ..... 382
B-2.25 defun postCommad . . . . . . . . . . ... ... o000 382
b-2:26_defun commaZTupld . . . . . . . . . . . .. ... 382
b.2.27 defun postFTatten . . . . . . . . . . . . . . ... ... . 382
b-2:28 deifplist postConstruct plisf . . . . . . . .. ... ... ... ... ... 383
b.2.29 defun postConstrucf . . . . . . . . .. ... oo o 383
p.2.0U derfun postlrandSegment] . . . . . . . . . . . ..o e e e e e e 384
b.2.3T defplist postDef plistl . . . . . . . . . . . . . .. ... ... ... 384
b.23Z2 defun postDel . . . . . . . . . . . . ... 384
233 defun postDefArgd . . . . . . . . ..o 386
B.-2.34 defplist postExit plis§ . . . . . . . ... ... ..o 386
b-235 defun postExifl . . . . . . . . . .. ... 387
b.2.36 defplist postIf plisfl . . . . . . . . . . . . . . e 387
D.2.0( detun postlll . . . . . . ... 387
b-2338 defplist postin plisf . . . . . . . . . .. ..o 388
B:2339 defun postinl . . . . . . ... 388
b.2.40 defun postinSed . . . . . . . . . . .. e 388
b.2.41T delplist postIn plisfl. . . . . . . . . . . . . ... .. ... ... ... 389
b2 42 defun postIn . . . . . . . . . . .. e 389
b.2.43 defplist postJoin plisf . . . . . . . . . . . . ... ... ... 389
b:2:44 defun postJoid . . . . . . . ..o 390
b-2:45 defplist postMapping plisfl . . . . . . . . . . . ... 390
B.2.46 defun postMapping . . . . . . . . . . ..o o o 390
b.2.47 delplist postMDet plis] . . . . . .. ... ... ... ... ... ... .. 391
0.2.48 detun postMDell . . . . . . . L L 391
b-2:49 deifplist postPretend plis§ . . . . . . . . . . . .. ... ... 392
b.2.50 defun postPretend . . . . . . . . . . . . ... . o 392
B.2.5T defplist postQUOTE plisfi . . . . . . . . . . . .o . ... 392
b.2.52 detun postQUOTEH . . . . . . . . . . . . . ... .. ... ... 393
b.2.53 defplist postReduce plis§ . . . . . . . . .. . ... ... ... ...... 393
b-2:54 defun postReducd . . . . . . . . . . . ..o 393
B-2:55 defplist postRepeat plisfl . . . . . . . . . . . . ... ... 394
b-2.56 _defun postRepeall . . . . . . . . . . . . .. ... 394
b.2.57 defplist postScripts plisf . . . . . . . .. ..o oo 394

b.2Z58 defun postScriptd . . . . . . . . ..o 394




xvi CONTENTS
b.2.59 defplist postSemiColon plisf| . . . . . . . . . . ... .. .. ... .... 395
B-Z.60_defun postoemiColon] . . . . . . . . v v v e e e 395
b.2.61 detun postFlattenLef . . . . . . . . .. . .. ... ... ... ..... 395
b.2.62 defplist postSignature plisf . . . ... ... ... ... ... ...... 396
B-Z.:63 defun postSignaturd . . . . . . . .. ... o oo 396
b.2.64 defun removeSuperfluousMapping . . . . . . . . . ... ... 396
b 2605 detun KillColond . . . . . . ..o 397
b.2.66 defplist postSlash plisl . . . . . . . . . . . . ... ... ... ...... 397
b.2.67 defun postSIash . . . . . . . . . . . . ... 397
B-268 defplist postTuple plisf. . . . . . . . . . . .. ..o 398
B:2Z:69 defun postTupld . . . . . . . . . . ..o 398
b.2.70 defplist postTupleCollect plis . . . . . . . . ... ... .. ... .... 398
b.2. 7T defun postTupleCollec] . . . . . . . . . . . .. ... ... ... 398
b.2.72 defplist postWhere plisfl . . . .. ... ... ... .. ... ....... 399
b.2.73 defun postWherd . . . . . . . . . . ... . 399
b.2.74 defplist postWith plis] . . . . . . . .. ... . ... ... ... ... . 399
B2775 defun postWith . . . . . . . . . . . . ... 400

B3 SUpport TOUTINE . . . . . v v o e e e e e e e e e e e e e e e 400
b3 T defunsetDefOQ . . . . . . . . . . . .o 400
.32 defun aplTran . . . . . . . . . . . . . . . e 401
B33 defun aplTrandl . . . . . . . . . . . . ... oL 401
B34 defun aplTranlistl . . . . . . . . . . . . . e 403
B35 defun hasAplExtension. . . . . . . . . . . . . . ... ... ... ..., 403
b.3.6_defun deepestExpression] . . . . . . . . . . . ... 404
B3 7 delun confainsBang . . . ... ... ... . o000 404
38 defun getScriptNamd . . . . . . . . . . .. ... o 404
b.3.9  defun decodeScripfy . . . . . . . . ... 405

[ DEF formd 407
I[LO.10 detvar sdetstackl . . . . . . ... 407
[(.0.11 defvar ®is-spall . . ... ... ... ... ... ... 407
[[.0.12 defvar ois-spill-list] . . ... ... ... ... ... ... ... ... 407
ILO1S defvar svl . . . . . . L e e e e e 408
/.0.14 defvar dis-gensymlistf . . . . . . . .. ... o o0 408
I[.0.10 defvar simitial-gensym . . . . . . . ... .o Lo o 408
[[.0.16_defvar dis-eqlistl . . . . . . . . . . . ... oL 408
O/, detun hackTorid . . . . . 0 0 o 0 0 0 L e e e e e e e e 408
[OIR defun hackforsT . . . . . . . . . . . . . ... ... 409
[[L0T9 defun unTupld . . . . . . . . . . . . . . . e 409
FO20 defunerrhull . . . . . . . . . . . . e e 409

R PARSET ] 411

BT The original mefa specificafion . . . .. . .. ... ... ... ... ...... 411

B2 The PARSE codd . . . . . . . . . . . . o e e e e 416
B.2.1 defvar Stmptok . . . . . . . .. 416

R22 defvar $told . . . . . . . . . .. 416




CONTENTS xvii

B2.3 defvar sParseModd . . . . . . .. ... o oo oo 417
B.2.4 defvar sdefinifion-namd . . . . . ... ... oo 417
R25 defvar $lablasod . . . . . . . . . . . . . . e 417
B.2.0  detun PARSE-NewbExpy . . . . . . . . . . . . .. ..., 417
B2 demn PARSHE-Command . . ... ... .. ... .. .......... 418
B2.8 defun PARSE-SpecialkeyWord . . . . . ... ... .. ... ...... 418
B2 defun PARSE-SpecialCommand . . . . . . . . . . . . ... ... .... 419
RO T0 defun PARSE-TokenCommandTail . . . . . . . . . . . . . . . . . . .. 419
p.2.11 detun PARSE-1TokenOUption . . . . . . . . . . .. .. ... .. ..... 420
2172 detin PARSHE-lTokenlasti . . . . . . . . .. ... ... ... ....... 420
B2 13 detnin PARSHE-Commandlail . . . ... ... ... ... ....... 421
B:2.14 defun PARSE-PrimaryOrQM . . . . . . . . .. ... ... .. 421
p.2.10 detun PARSE-Option . . . . . . . . . . . . .. ... .. ... ..... 422
BT dehim PARSE-Sfafemenfl. . . . . . . .. ... ... ... ........ 422
217 detun PARSE-InOxXWIth . . . . . . . . . .. . .o .o 423
RZ21x demn PARSE-WItH . . . . . . . . o000 o oo 423
BZ.19 defun PARSE-Cafegordl . . . . . . . . . . . ... . ... ... 423
B:2.:20 _defun PARSE-Expressiod . . . . . . . . ... . ... ... ....... 425
B.2Z.21 detun PARSE-Imporfl . .. .. ... . ... ... ... ... ...... 425
B.2.22 detun PARSE-EXp1 . . . . . . . . . . . oo 426
B2 23 detin PARSHE-ledPartl . . . . . . . . . ... .. .. ... ... 426
224 detun PARSE-NudPart . . . . ... ... ... ... .......... 426
B:2.25 defun PARSE-Operafion . . . . . . . . ... .. ... ... ....... 427
BZ2.26 deftun PARSE-leftBindingPowerOf . . . . . . . . ... ... ... ... 427
BZ27 detun PARSE-rightBindingPowerOf . . . . . .. .. ... ... .... 428
BZ28 defun PARSE-getSemanficFormg . . . . .. ... .. ... ... .... 428
229 detin PARSHE-Prefix . . . . . . . . . . . . . . .. .. 428
B2 o0 detun PARSH=INOX . . . . . . . . . . . 0o 429
B23T dehmm PARSE-TOKTAIl . . . . . . . o oo o e e e e e e e e e e 430
B.2.32 defun PARSE-Qualificafion . . . . . . . . . ... ... ... .. .... 430
B2 50 detin PARSHE-Reduction . . . . . . . . .. ... ... ... ....... 431
B:2:34 defun PARSE-ReductionOfd . . . . . . . . . . ... ... ... . .... 431
B2 35 " defim PARSECFOII . . . . . 0 v v v v e e e e e e e e e 431
B.2.36 _defun PARSE-Applicatiod . . . . . . . . . . .. .. ... ... ... 432
R 37 delum PARSE-Tabel . . . . . . . . . . . . . . .. . 433
B3R defim PARSE-Selecton . . . . . . . . . . .. . ... 433
BZ39 defun PARSE-PrimaryNoFIoa . . . . . . .. .. ... ... .. .... 434
BZ40 defun PARSE-Primaryl . . . . . . . . . . .« oo 434
BZAT defun PARSE-Primary] . . . . . . . . . . . . oo 434
B2 A7 dehim PARSE-FToafl . . . . . . . . ... .. .. .. ... ........ 435
B A3 dehim PARSFE-FloafBasd . . . . . . . .. .. . ... ... ........ 436
244 demn PARSHE-FloatbasePartd . . . . . . .. .. ... ... ....... 436
B:2:45 defun PARSE-FloatExponenf . . . . . . . . . .. ... ... ... ... 437
B0 debin PARSFE-ENCIOSUTA . . . . . . o v v v v e e e e e e 438
B.2.47 defun PARSE-Infeger'ToH . . . . . . . . . . .. . ... ... ... ... 438

RO _dehiim PARSE-FormalParameted 439




xviii CONTENTS
R2 49 defun PARSE-FormalParameferToR . . . . . . . . . . . . . . . . . .. 439
B.2.00 detun PARSE-Quad . . . . . . . . . . . s 439
BZ5T delun PARSE-String . . . . . . . ... ... ... ... .. 439
B2 27 defum PARSE-VarForml . . . . . . . . . . . . v v v v iii i 440
B:Z2.53 defun PARSE-Scriptd . . . . . . . . . . . . oo oL 440
B:2.54 defun PARSE-Scriptlfend . . . . . . . . .. .. ... 441
R220 detun PARSH=-Namd . . . . . . . . . . .. 0o v v v v v .. 441
R2H6 defun PARSE-Dafa . . . . . . . . . . . . . e 442
p.2.0( detun PARSE-Sexpn . . . . . . . . . . ..o 442
BZ58 defun PARSE-Sexprl] . . . . . . . . . . . .. 442
p.2.0Y detun PARSE-NBGhphlok . . . . . . ... ... oo .. 443
p.2.00 detun PARSE-Gliphlok . . . . . . ... ... ... .0, 444
B.2.061 detun PARSE-AnvId . . . . . . . . . . .. ... ... 444
B.2.62 defun PARSE-Sequencd . . . . . . . . . . . . ... ... ... . .... 445
B.Z2.63 _defun PARSE-Sequencel]. . . . . . . . . . . . . . . ... ... ... 445
B:2:64 defun PARSE-OpenBrackefl . . . . . . . . ... ... ... 446
B:2.65 _defun PARSE-OpenBracd . . . . ... ... . ... ... ... ..... 446
2200 detun PARSH-lteratorlail . . . . . . . .. ... ... ... ... .. 447
R207 defun PARSE-Tferafod . . . . . . . . . . . . . ... ... ... ..... 447
B.Z2.68 The PARSE implicit roufined . . . . . . . . . . . . . ... .. ..... 448
209 detun PARSHE-SUMN . . . . . . . . . . . . o 0 oo s e e e e e e e 448
B2 /0 detun PARSH-SemiCaolon . . . . . . . ... ... ... ..., 449
R2 /1 detun PARSH-Return . . . . . . . . . .. .. ... 449
R277 delum PARSE-EXIH . . . . . . o v o e e e s e e e e e e e e e 449
B 73 dehim PARSFE-Teavd . . . . . . . . o oo e e e e e e e e 450
p.2.74 detun FPARSE-Sed . . . . . . . . .. .00 0000 450
B2 [ detnn PARSH-Condifional . . . . . . . . . . . . ... ... .. .. ... 451
B276 " defiin PARSFE-FEIseCTansd . . . . . . . . v v vt v e e e e e e e e 451
B2.77 _defun PARSE-Lood . . . . . . . . . . . . . . ... ... .... 452
B.Z2.78 defun PARSE-LabelExpy] . . . . . . . . . . . .. . ... ... .... 452
R2 /9 detun PARSH-Floatlokl . . . . . . . . ... ... ... ... ... .. 453

B3 The PARSE support roufined . . . . . . . . . . . . ... ... .. ..... 453
B3I String grabbing . . . . . . . . ... Lo 454
B32 defun mafch-string . . . . . ... .. ... oo 454
B33 defun skip-blankd . . . . . . . . . . . . ..o 454
B.3.4 defun token-lookahead-typd . . . . . . . . . ... ... ... ...... 455
B.3.5 delun mafch-advance-string . . . . . .. .. ... ... ... ...... 455
B:3.6 defun inifial-substring-g . . . . . . . . .. ..o 456
B3 7 defun quote-if-string . . . . . . . . .. ... oo 456
B.3.8 defun escape-keywordg . . . . . . . . . . . ..o 457
K30 defunisTokenDelmmifed . . . . . . . . . . . . ... ... ... ..... 457
BT defunwunderscard . . . . . . . . .o Lo 458
B3IT Token Handling . . . . « « « v v v v v v v e e e e e e e e e 458
B.o.12 detun getloken . . . . . . . . . . L e e 458
B3T3 defun unget-fokend . . . . . . . . . . . .. ... 458

Ra 14 detun match-current-tokenl 459




CONTENTS

Ro 1o demn mateh-token . . . . . . . .. L0000 Lo
B3 160 detin match-next-tokenl

p.o.17 detun current-symbol. . . . . . .. ..o o Lo Lo

p.o.18 detun make-symbol-of . . . . . . . . ..o 000

B.o.20 defun try-get-tokenf . . . . . . . . ..o oo
BRa21 dehimnext-fokend . . . . . . . ... oo oo

Ra2Z2 detin advance-tokenl . . . . . .. .0 L. L0000 Lo
RB.a.23 defvar sX lokenReaded . . . . . . . . . ..o

B.o.24 defun get-token . . . . . . . . ... oL Lo
p.o.2o Character handling . . . . . . . . .. . ... ... .00,

R3320 detun current-chaid
Rao2Zf detun next=chad . . . . . . . . . ... e e e e e e
R.0.28 detun char-eq . . . . . . . . . L L e e e e e

p.o.0oU Krror handling . . . . . . . .. .. .00 0o
R.3.31 defvar dmeta-error-handled . . . . . . . ... ... ...

B.0.02 defun meta-syntax-erroll . . . . . . . . . ..o e e e e e e e e e e
p.0.00 Floating Pomt Supportl . . . . . . . . . . . . . ... ...
B.0.04 detun Hoatexpid . . . . . . . ..o e e e e e e e e e e e e e

R3320 detun dollariran

B.0.0¢ Applying metagrammatical elements of a production (e.g., Star)] . . .
B.o.od defmacro bang . . . . . . . ... oL

B3 2aY detmacro miistl

p.o.4l detun optional . . . . . . . ..o Lo Lo oo

Rad?Z defmacra STAH . . . . . . L e e e e e e e e e e e e e e e e

p.0.45 dtacking and retrieving reductions ot rules{ . . . . . . . .. ... ...
RB.a.44 defvar sreduce-stackl . . . . . . . L

P.0.40 defun push-reduction . . . . . . . . . . . . . Lo

P Comment Recording]
p.l  Comment kecording Laver U — APl . . . . . . . . . ... ... ... .. ....

p.l.1 detfun recorddignatureDocumentation . . . . . . . ... ... ... ..

ul2 dehin record AttributelD)ocumentation

P.2  Comment hecording Laver Il . . . . . ... ... .. 000,
821 dehin recordDocunmentation

Pp.o  Comment ecording Laver 4 . . . . . . . . . . . o . o . 0 e e e e e e

p.4  Comment hecording Laver 4 . . . . . . . . .. . . oo

41 dehin recordHeaderDocumentation

42 dehin collect AndDelete Assod

Xix

460
460
460
460
461
461
462
462
463
463
463
463
463
464
464
464
464
465
465
465
465
465
466
466
466
467
467
467
468
468
468
468



XX

L0 Category handling

1L0.0.0 detun getConstructorkbxporty

L1 Buillding libdb.text

L1 04 detun extendlocallibdhl

L0 5 detun bldliaibdi

LL0Y detun dbWritelaned

L0 14 detun baldlibAttd

L2 Comment Syntax Checking]

L2.1 Comment Checking Layver U — AP]

2 11

dehin finalizelDocumentation

L2.2 Comment Checking Layer ||

22 1

detiin transDoclast

231

deinun fransbod

241

dehin transtorm AndRecheckCommentd

LZ2.0 Comment Checking Layer 4

12 02 detun checkBalancd

L2 (2 detun checklDecoratd

ILZ2.7.6 detun checkGetLispFunctionlNameg

2.7 detun checkH largg

L2 (X detun checkRecordHash

U2 (Y9 detun check lexhil

12X 1

debhiun checklDocErron

ILL.0.8 detun purgeNew(ConstructorLineg

IL1.0.10 detun buildLibdbConkEmntry
IL1.0.11 detun buildLibOpq
IL1.0. 12 detun buildLibOp

LZ2.5 Comment Checking Laver 4 . . . . . ... ... ... ...

L2.4 Comment Checking Layer 9

L2.6 Comment Checking Layer 9
IL2.6.1 detun checkArgumenty

2.7 Comment Checking Layer g
ILZ2.7.1 detun checkbeginknd

LZ2.s Comment Checking Laver 4 . . . . . ... ... ... ...

CONTENTS

475



CONTENTS xxi

2R defun checkRemoveCommentd . . . . . . . . . . . . . . v 518
(283 defun checkSkipToken . . . . . . . ... ... ... ... ........ 518
[2.8.4 delun checkSphtZWordd . . . . . . . . . . . . . . ... ... .. .... 518
[Z.9 Comment Checking Taver § . . . . . . . . . . . . . v v v v v v i e o 519
29 1 demin checkAddIndented . . . . . . . . . . . . . ... ..o .. 519
[2.9.2 defun checkDocMessagd . . . . . . . . . . . . o v v i v v v 519
O3 defuncheckFExfracll . . . . . . ... ... ... ... ... ........ 520
[2.9.4 detun checkGetArgd . . . . . . . . . . . . . . . ... ... 521
[2.9.5 defun checkGetMargin . . . . . . . . . . . . . .. . ... ... ..... 522
L2960 detun check(getlarsa . . . . . . . . . . . L. L0000 oo e 522
[Z2.9.7 defun checkGetStringBeforeRightBracd . . . . . . . ... . ... ... 523
[Z98 defun checkleEg . . . . . . . . . . . . 523
299 defun checkIndenfedlined . . . . . . . . . . v v v v e e 524
[2.9.10detun _checkSkipIdenfifierTokend . . . . . . . . . . . . . . .. ... ... 525
[2.9. 1T defun checkSkipOpToken . . . . . . . . . . . .. . ... ... ..... 525
[Z9.1Z2defun checkSplitBracd . . . . . . . . . . . . . ... ... ... 525
129 [3detin check IrimCommented . . . . . . . . . . . . . s, 526
(2914 defun newStringZWordg . . . . . . . . . . . . . .. ... ... ..... 527
[Z.T0Comment Checking TLayer J . . . . . . . . . . . o v v v v it v i e e 527
D10 T defin check AdABAckSIASEd . . . . . v v v e e e e e e e e e 527
CTO 7 defim checkAAAMACTOd . . . . . . v v v v e e e e e e 528
2103 defun checkAddPeriad . . . . . . . . . . . . ... . ... .. 529
[2.10.4defun checkAddSpaceSegmentd . . . . . . . . . . . ... ... ... .. 529
[2.10.5defun checkAddSpaced . . . . . . . . . . . . . . . . ... .. .. .. .. 530
[2.10.6 defun checkAlphabefid . . . . . . . . . . . . ... . ... ... ..... 531
[Z10.7defun checkleEghun . . . . . . . . . . ... ..o Lo 531
[Z.T10.8defun checkIsValidTypd . . . . . . . . . . . ... . ... 532
210 9defun checklookForLefftBracd . . . . . . . . . . . . . . . . . . . . ... 533
[2.10.T@defun checkLLookForRightBracd . . . . . . . . . . . .. ... ... ... 533
[2.10.THefun checkNumOfArgd . . . . . . . . . . . . . . . ... . ... .... 534
[2.10.T4efun checkSayBrackef] . . . . . . . . . .. . ... ... ... ...... 534
[Z10.Tdlefun checkSkipBlankd . . . . . . . . . . . . . ... ... ... ... .. 534
[2.10.14lefun checkSplitBackslashl . . . . . . . . . . . . . . .. ... ... ... 535
[2.10.Talefun checkSphtOn . . . . . . . . . . . . . . o oo o 536
[2.10.Telefun checkSplitPunctuationd . . ... .. . ... ... ... ... ... 537
D10 TAein GrstNOnBIANKPOSITION . . . . . v o v oo e e e e e e e 538
[ZT0.I8efun getMatchingRightPred . . . . . . . .. .. .. ... ... .... 538
L2 10 T9letun hasNoVaweld . . . . . . . . . . . . oo 539
L2 10 Zlgletun htcharPosition . . . . . . . . . . . . Lo oo 539
2T02Hehm newWordEroml . . . . . . . . . . o e e e e e 540
[DT07Pefun remaoveBackslashed . . . . . . . o v v e e e 541




xxil CONTENTS

@3 Utility Functiong 543
Lo 024 detun translabel . . . 0 0 0000000000 543
B0 20 defun franslabelll . . . . . . . . . . . . . e 543
[3.0.26 defun _displayPreCompilationErrord . . . . . . . . . . . ... ... ... 544
[3.0.27defun bumperrorcount . . . . . . . . . . . . ..o 545
[3.0.28 defun parseIranCheckForRecord . . . . . . . . .. ... ... ... .. 545
Lo.0.2Y detun makesimpleFPredicateOriNy} . . . . . . . . ... ..o o000 546
[3.0.30defun parse-spadstringl . . . . . . .. ... ... ... ... 546
[3.03Tdefun parse-stringd . . . . . .. . ... ... ... .. ... ... 546
[3.0.3Z2defun parse-idenfifief . . . . . . . . . . . . . ... 547
[30.33defun parse-numbey] . . . . . . . . . . ... Lo 547
[3.0.34defun parse-keyword . . . . . . . . . . . . . ... ... ... ..., 548
[3.0.35 defun parse-argument-designatod . . . . . . . . . . .. ... ... ... 548
[3.0.36defun print-packagd . . . . . . . . . .. .. ... ... . ... . ... 549
[3.0.37defun checkWarningl . . . . . . . . ... ... ... ... ........ 549
[3038defun tupleZliisf . . . . . . . . . . . . ..o 549
[3.0.39defmacro pop-stack-1 . . . . . . . .. ... ... ... ... ... 550
[3.0.420defmacro pop-stack-4 . . . . . . . . . ... ... ... ... ... ... 550
[3.0.4T detmacro pop-stack-4 . . . . . . . . . . . ... ... ... ... .... 551
[3.0.42defmacro pop-stack-4 . . . . . . . . . . . . ... ... ... .. ... 551
O30 43 defmacronfh=sfacll . . . . . . . . . .. ... 00000 551
[3.0.44defun Pop-Reductiod . . . . . . . . . . . .. ... .. 552
LoOdodemn addelasd . . . 0 0 0 0000 e 552
[3.0.46defun blankp . . . . . . . . . . ..o 552
Lo.0.47 detun drop . . . . . . . e e e e e e e e e e e e e e e e e e 553
[30.48defun escaped . . . . . . . . . . ..o 553
[3.0.49defvar $comblocklisfl . . . . . . . . . . .. ... 553
Lo Oa0demn oncomblockl . . . . . . . 0oL 553
[3.0.5Tdefun indent-pod . . . . . . . . . . . . . ..o 554
B0 defuninfixtold . . . . . . . . . Lo 555
3053 defunis=consald . . . . . . . . . ..o 555
Lo O addemnin next-tab=lod . . . . . . . . . . . . . . . .0 555
3055 defun nonblanklod . . . . . . . . . .. oo Lo 555
[3.0.56defun parseprinff . . . . . . . . .. ... 0oL 556
[3.0.57detun skip-to-endif . . . . . . . . . . .. ... ... ... ... ... .. 556

4 The Compiley 557
[4.0.58 defvar dnewConlistl . . . . . . . . . . . .. o 557

[4T Compiling EQ.spad . . . . . . . . . . . o e 557
[4:2The top level compiler command . . . . . . . . . . . . . 560
[Z42ZT defun compiled . . . . . . . . . . . ... oL 562
[4.2.2 defun compileSpadZCmd . . . . . . . . . . . .. ..o 565
[4.2.3 defun compileSpadLispCmd . . . . . . . . . . . . ... ... ... .. 568
[4.2.4 compilerDoitWithScreenedLispli . . . . . . . . . . . ... ... .... 569
[4.2.5 defun compilerDoifl . . . . . . . . . . . . . . .. ... ... 570

[4.2.6 defun /rq . . . . . . . . . o e e e e e e 571




CONTENTS xxiii

14 d /£ OO 571
[42.8 defun /RQ,LIB . . . . . . . . . . . . . 572
14.2.9 defun /ri-11 . . . . . . . . . e 572
IL4.2. 10 detun spad . . . . . . . o e e e e e e e e e e e e e e e e e 573
[4Z.TTdefun Inferpreter inferface to the compileg . . . . . . . . . . . . . . .. 576
[4.2.12defun compToplLevel . . . . . . . . . . . ... ... 586
(4213 defun print-defun . . . . . .. ... ... ... ... ... ........ 587
A2 Tadelin defrenamd . . . . . . . . . Lo e e 587
[4.2.175defun compOrCroak . . . . . . . . . . . . . .. .. ... ... ..... 588
[4ZT6defun compOrCroakl] . . . . . .. . . .. .. ... ... ... ... 589
[ZZT7defun comy . . . . . . . . . . . . 590
[4.2.18defun compNoStacking . . . . . . . . .. ... ... o000 590
[4.2.19defun compNoStackingll . . . . . . . . . ... ... ... ... 591
[4.2.20defun compd . . . . . . . . . . . . e 591
[Z222Tdefun compd . . . . . . . . . . . e e e e 592

41.2.22defun applyMapping . . . . . . . . . ... e e e 593
[4.2.23defun compApply. . . . . . . . . . . 595
[Z2242defun compTypeOT . . . . . . . . . . . . . . . 596
[4.2.25detun compColonlnsidd . . . . . . . . . . . . . . .. .. ... ..... 596
[4.2.26defun compAtom . . . . . . . . . . . ... 597
[4227defun compAfomWithModemap . . . . . . . . .. .. ... ... ... 598
[4.2.28 defun fransImplementation . .. ... ... .. ... ... ... ... 599
MA290defumconverfl . . . . . . . .. ... o 600
[4.2.30detun primitivelypd . . . . . . . . . . . . . ... 600
[4.2.3Tdefun compSymbol . . . . . . . . . . . . . . .. ... . 600
[4Z2372defun complisf . . . . . . . . . . . .. Lo 602
[4Z233defun compForm] . . . . . . . . . . . . ... oo 602
[4.2.34defun compFormIl . . . . . . . . . .. ... ..o o 603
[4.2.35detun compToApply . . . . . . . . . . . ..o 605
[4.2.36defun compApplication . . . . . . . . . . . . . . . ... ... ... 605
[4.2.37defun getFormModemapy . . . . . . . . . . . . . . ... .. ... 607
[4238defun eltModemapFilted . . . . . . . . . . . . . ... ... 608
[2239defun seteltModemapFilte] . . . . . . . . . . . . . . . ... ..... 609
[4.2.4U0defun compExpressionlis] . . . . . . . . . . .. ..o 609
[4.2.4Tdefun compForm?Z . . . . . . . . . . . . . . . . . .. e 610
[4.2.42defun compFormd . . . . . . . . . . . . . . . ... e 612
[4Z2:43 defun compFocompFormWithModemay . . . . . . . .. ... ... .. 613
[4.2.44defun substitutelntoFunctorModemap . . . . . . . . . . . .. ... .. 614
[4.2.45 defun compFormParfiallyBottomUpg . . . . . . . . . . ... ... ... 615
[4.2.46 defun compFormMatch . . . . . . . ... .. .. .. ... ... .. 615
[4.2.47defun compUniquely] . . . . . . . . . . . . . . e 616
[42.48defun compArgumentsAndIrvAgaid . . . . . . . . . . ... ... ... 616
[4Z2:49defun compWithMappingModd . . . . . . . . . . . .. ... ... ... 617
[4.2.50defun compWithMappingModell . . . . . . . . . ... ... ... ... 617
[4.2.5T defun extractCodeAndConstructIripld . . . . . . . . . . . . .. .. .. 622

[42572defun hasFormalMapVariabld . . . . . . . . . . .. ... ... ..... 623



XXiv CONTENTS

[4.2.53defun argsToSigd . . . . . . . . . . ... Lo 623
[22542defun compMakeDeclarafion . .. ... ... ... .. ......... 624
[4.2.55detun modifyModeStack . . . . . . . . . . . . ... ... ... ... .. 625
[Z2256 defun Creafe a Tist of unbound symbold . . . . . . . . .. .. .. ... 625
[4.2.57defun compOrCroakT.compactify] . . . . . . . .. ... ... ... ... 626
[4.2.58 defun Compiler/Interpreter intertacd . . . . . . . . . . .. .. ... .. 627
[4.2.59 defun recompile-lib-file-if-necessary . . . . . . . . . .. .. .. ... .. 627
[4.260defun spad-fixed-arg . . . . . . .. ... ... ... ... . 627
[4.2.61defun compile-lib-fild . . . . . . . . . . ... ... ... ... ...... 628
[4.2.62defun compileFileQuietly] . . . . . . . . . . ... .. o L. 628
[4.2.63 defvar 9byConstructord . . . . . . . . . . . . ... ... ... ... .. 629
[42.64defvar SconstructorsSeed . . . . . . . . . ..o 629

I Tevel T 631
5.0.65detvar dcurrent-fragment] . . . . . . . . ... ..o 0oL 631

Lo 0obdetn read-a-limd . . . . . . . . . .. 631

I6 Tevel d 633
L6.1 Line Handling . . . . . . . . . . . . . o o e 633
ETT Time Buffed . . ... ... ... ... .. .. ... ... ....... 633
I6.1.2 defstruct shind . . . . . . . . . . . .o 633
06.T.3 defvar Scurrent-lind . . . . . . . . . . . . . . .. .. .. ... ... ... 634

o 4 detmacro hme-clead . . . . . . . . . .. .. . ... . 0 .. 634
[6.I5 defunTine-prinfl . . . . . . ... ... ... 634
[6.T.6 _defun fine-at-end-gd . . . . . . . . . . . . . . .. ... ... ... .... 634
[6.1.7 delun line-past-end-p . . . . . . . . . . . . . . ... ... ... ... 635

BT R defun Timenext-chadl . . ... ... ... ... .............. 635
[ETY9 defun Time-advance=chadl . . . . . . .. .. .. ... ... ... ..... 635
[6.T.T0defun Tine-current-segmend . . . . . . . . . . . .. . ... ... .. .. 636

ol Ildetun me-new=lmd . . . . . . . . . .. 000 e e e e e e 636

BT T2 defumnext-Tind . . . . . ... ... ... ... ... ... ........ 636

BT T3 defun Advance-Chanl . . . . . . . . . . . v v v v it i it e 637
BT Tddefun storeblankd . . . . . . . . . . . . . . . .. ... e 637
[6.T. 15 defun inifial-substringd . . . . . . . . ... . ... .. 0oL 637
[6.1.16defun get-a-lind . . . . . . . . . . . . . .. oo 638
I7"The Chunkd 639

IR Index 657



CONTENTS XXV

New Foreword

On October 1, 2001 Axiom was withdrawn from the market and ended life as a commer-
cial product. On September 3, 2002 Axiom was released under the Modified BSD license,
including this document. On August 27, 2003 Axiom was released as free and open source
software available for download from the Free Software Foundation’s website, Savannah.

Work on Axiom has had the generous support of the Center for Algorithms and Interactive
Scientific Computation (CAISS) at City College of New York. Special thanks go to Dr.
Gilbert Baumslag for his support of the long term goal.

The online version of this documentation is roughly 1000 pages. In order to make printed
versions we’ve broken it up into three volumes. The first volume is tutorial in nature. The
second volume is for programmers. The third volume is reference material. We’ve also added
a fourth volume for developers. All of these changes represent an experiment in print-on-
demand delivery of documentation. Time will tell whether the experiment succeeded.

Axiom has been in existence for over thirty years. It is estimated to contain about three
hundred man-years of research and has, as of September 3, 2003, 143 people listed in the
credits. All of these people have contributed directly or indirectly to making Axiom available.
Axiom is being passed to the next generation. I'm looking forward to future milestones.

With that in mind I've introduced the theme of the “30 year horizon”. We must invent
the tools that support the Computational Mathematician working 30 years from now. How
will research be done when every bit of mathematical knowledge is online and instantly
available? What happens when we scale Axiom by a factor of 100, giving us 1.1 million
domains? How can we integrate theory with code? How will we integrate theorems and
proofs of the mathematics with space-time complexity proofs and running code? What
visualization tools are needed? How do we support the conceptual structures and semantics
of mathematics in effective ways? How do we support results from the sciences? How do we
teach the next generation to be effective Computational Mathematicians?

The “30 year horizon” is much nearer than it appears.

Tim Daly
CAISS, City College of New York
November 10, 2003 ((iHy))
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0.1 Makefile

This book is actually a literate program[?] and contains executable source code. In particular,
the Makefile for this book is part of the source of the book and is included below. Axiom
uses the “noweb” literate programming system by Norman Ramsey/[f].
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Chapter 1

Overview

The Spad language is a mathematically oriented language intended for writing computational
mathematics. It derives its logical structure from abstract algebra. It features ideas that are
still not available in general purpose programming languages, such as selecting overloaded
procedures based on the return type as well as the types of the arguments.

The Spad language is heavily influenced by Barbara Liskov’s work. It features encapsu-
lation (aka objects), inheritance, and overloading. It has categories which are defined by
the exports. Categories are parameterized functors that take arguments which define their
behavior.

More details on the language and its high level concepts is available in the Programmers
Guide, Volume 3.

The Spad compiler accepts the Spad language and generates a set of files used by the inter-
preter, detailed in Volume 5.

The compiler does not produce stand-alone executable code. It assumes that it will run
inside the interpreter and that the code it generates will be loaded into the interpreter.

Some of the routines are common to both the compiler and the interpreter. Where this
happens we have favored the interpreter volume (Volume 5) as the official source location.
In each case we will make reference to that volume and the code in it. Thus, the compiler
volume should be considered as an extension of the interpreter document.

This volume will go into painful detail of every aspect of compiling Spad code. We will start
by defining the input to, and output from the compiler so we know what we are trying to
achieve.

Next we will look at the top level data structures used by the compiler. Unfortunately, the
compiler uses a large number of “global variables” to pass information and alter control flow.
Some of these are used by many routines and some of these are very local to a small subset
or a recursion. We will cover the minor ones as they arise.

Next we examine the Pratt parser idea and the Led and Nud concepts, which is used to drive
the low level parsing.
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Following that we journey deep into the code, trying our best not to get lost in the details.
The code is introduced based on “motivation” rather than in strict execution order or related
concept order. We do this to try to make the compiler a “readable novel” rather than a mud-
march through the code. The goal is to keep the reader’s interest while trying to be exact.
Sometimes this will require detours to discuss subtopics.

“Motivating” a piece of software is a not-very-well established form of narrative writing so
we assume your forgiveness if we get it wrong. Worse yet, some of the pieces of the system
are “legacy”, in that they are no longer used and should be removed. Other parts of the
system may have very weak descriptions because we simply do not understand them either.
Since this is a living document and the code for the system is actually the code you are
reading we will expand parts as we go.

1.1 The Input

)abbrev domain EQ Equation

--FOR THE BENEFIT OF LIBAXO GENERATION

++ Author: Stephen M. Watt, enhancements by Johannes Grabmeier

++ Date Created: April 1985

++ Date Last Updated: June 3, 1991; September 2, 1992

++ Basic Operations: =

++ Related Domains:

++ Also See:

++ AMS Classifications:

++ Keywords: equation

++ Examples:

++ References:

++ Description:

++ Equations as mathematical objects. All properties of the basis domain,
++ e.g. being an abelian group are carried over the equation domain, by
++ performing the structural operations on the left and on the

++ right hand side.

-- The interpreter translates "=" to "equation". Otherwise, it will
-- find a modemap for "=" in the domain of the arguments.

Equation(S: Type): public == private where
Ex ==> OutputForm
public ==> Type with
"=": (8, S) > $
++ a=b creates an equation.
equation: (S, 8) -> §
++ equation(a,b) creates an equation.

swap: $§ -> §

++ swap(eq) interchanges left and right hand side of equation eq.
lhs: $ -> S

++ lhs(eqn) returns the left hand side of equation eqn.
rhs: $§ -> S

++ rhs(eqn) returns the right hand side of equation eqn.
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map: (S > S, §) > $
++ map(f,eqn) constructs a new equation by applying f to both
++ sides of eqn.
if S has InnerEvalable(Symbol,S) then
InnerEvalable(Symbol,S)
if S has SetCategory then
SetCategory
CoercibleTo Boolean
if S has Evalable(S8) then
eval: ($, $) > §$
++ eval(eqn, x=f) replaces x by f in equation eqn.
eval: ($, List §) -> §

++ eval(eqn, [x1=vl, ... xn=vn]) replaces xi by vi in equation eqn.
if S has AbelianSemiGroup then
AbelianSemiGroup

"+ (S, $) > 8
++ x+eqn produces a new equation by adding x to both sides of
++ equation eqn.
"+t (8, 8) > 8
++ eqn+x produces a new equation by adding x to both sides of
++ equation eqn.
if S has AbelianGroup then
AbelianGroup
leftZero : $ -> $
++ leftZero(eq) subtracts the left hand side.
rightZero : $ -> §
++ rightZero(eq) subtracts the right hand side.
"=t (S, $) > 8
++ x-eqn produces a new equation by subtracting both sides of
++ equation eqn from x.
"=t (8, 8) > 8
++ eqn-x produces a new equation by subtracting x from
++ both sides of equation eqn.
if S has SemiGroup then
SemiGroup
"kt (S, $) > §$
++ x*eqn produces a new equation by multiplying both sides of
++ equation eqgn by x.
"kt ($, 8) > §$
++ eqn*x produces a new equation by multiplying both sides of
++ equation eqgn by x.
if S has Monoid then
Monoid
leftOne : $ -> Union($,"failed")
++ leftOne(eq) divides by the left hand side, if possible.
rightOne : $ -> Union($,"failed")
++ rightOne(eq) divides by the right hand side, if possible.
if S has Group then
Group
leftOne : $ -> Union($,"failed")



CHAPTER 1.

++ leftOne(eq) divides by the left hand side.
rightOne : $ -> Union($,"failed")
++ rightOne(eq) divides by the right hand side.
if S has Ring then
Ring
BiModule(S,S)
if S has CommutativeRing then
Module (S)
—--Algebra(S)
if S has IntegralDomain then
factorAndSplit : $ -> List $
++ factorAndSplit(eq) make the right hand side 0 and
++ factors the new left hand side. Each factor is equated
++ to O and put into the resulting list without repetitionms.
if S has PartialDifferentialRing(Symbol) then
PartialDifferentialRing(Symbol)
if S has Field then
VectorSpace(S)
e (8, 8 > 8
++ el/e2 produces a new equation by dividing the left and right
++ hand sides of equations el and e2.
inv: $§ > $
++ inv(x) returns the multiplicative inverse of x.
if S has ExpressionSpace then
subst: ($, $) > §
++ subst(eql,eq2) substitutes eq2 into both sides of eql
++ the lhs of eq2 should be a kernel

private ==> add
Rep := Record(lhs: S, rhs: S)
eql,eq2: $
s : S
if S has IntegralDomain then
factorAndSplit eq ==
(S has factor : S -> Factored S) =>
eq0 := rightZero eq
[equation(rcf.factor,0) for rcf in factors factor lhs eqO]

[eq]
1:S = r:S == [1, r]
equation(l, r) == [1, r] -- hack! See comment above.
lhs eqn == eqn.lhs
rhs eqn == eqn.rhs
swap eqn == [rhs eqn, lhs eqn]
map(fn, eqn) == equation(fn(eqn.lhs), fn(eqn.rhs))

if S has InnerEvalable(Symbol,S) then
s:Symbol
1s:List Symbol
x:S
1x:List S

OVERVIEW
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eval(eqn,s,x) == eval(eqn.lhs,s,x) = eval(eqn.rhs,s,x)

eval(eqn,ls,1x) == eval(eqgn.lhs,ls,1lx) = eval(eqn.rhs,ls,1x)
if S has Evalable(S) then

eval(eqnl:$, eqn2:$):$ ==

eval(eqnl.lhs, eqn2 pretend Equation S) =
eval(eqnl.rhs, eqn2 pretend Equation S)
eval(eqnl:$, legn2:List $):$ ==
eval(eqnl.lhs, leqn2 pretend List Equation S) =
eval(egnl.rhs, leqn2 pretend List Equation S)

if S has SetCategory then

eql = eq2 == (eql.lhs = eq2.lhs)@Boolean and

(eql.rhs = eq2.rhs)@Boolean

coerce(eqn:$) :Ex == eqn.lhs::Ex = eqn.rhs::Ex

coerce(eqn:$) :Boolean == eqn.lhs = eqn.rhs
if S has AbelianSemiGroup then

eql + eq2 == eql.lhs + eq2.lhs = eql.rhs + eq2.rhs

s + eq2 == [s,s] + eq2

eql + s == eql + [s,s]
if S has AbelianGroup then

- eq == (- lhs eq) = (-rhs eq)

s - eq2 == [s,s] - eq2

eql - s == eql - [s,s]

leftZero eq == 0 = rhs eq - lhs eq

rightZero eq == lhs eq - rhs eq = 0

0 == equation(0$S,0$S)

eql - eq2 == eql.lhs - eq2.lhs = eql.rhs - eq2.rhs
if S has SemiGroup then

eql:$ * eq2:$ == eql.lhs * eq2.lhs = eql.rhs * eq2.rhs

1:S * eqn:$ == * eqn.lhs =1 * eqn.rhs
1:S * eqn:$ == 1 * eqn.lhs = 1 * eqn.rhs
eqn:$ * 1:S == eqn.lhs * 1 = eqn.rhs * 1

-- We have to be a bit careful here: raising to a +ve integer is 0K
-- (since it’s the equivalent of repeated multiplication)
-- but other powers may cause contradictions
-- Watch what else you add here! JHD 2/Aug 1990
if S has Monoid then
1 == equation(1$S,13$S)

recip eq ==
(1h := recip lhs eq) case "failed" => "failed"
(rh := recip rhs eq) case "failed" => "failed"
[lh :: S, rh :: S]

leftOne eq ==
(re := recip lhs eq) case "failed" => "failed"

1 = rhs eq * re
rightOne eq ==
(re := recip rhs eq) case "failed" => "failed"
lhs eq * re = 1
if S has Group then
inv eq == [inv lhs eq, inv rhs eq]
leftOne eq == 1 = rhs eq * inv rhs eq
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rightOne eq == lhs eq * inv rhs eq = 1
if S has Ring then
characteristic() == characteristic()$sS
i:Integer * eq:$ == (i::S) * eq
if S has IntegralDomain then
factorAndSplit eq ==
(S has factor : S -> Factored S) =>
eq0 := rightZero eq
[equation(rcf.factor,0) for rcf in factors factor lhs eqO]
(S has Polynomial Integer) =>
eq0 := rightZero eq
MF ==> MultivariateFactorize(Symbol, IndexedExponents Symbol, _
Integer, Polynomial Integer)
p : Polynomial Integer := (lhs eq0) pretend Polynomial Integer
[equation((rcf.factor) pretend S,0) for rcf in factors factor(p)$MF]
[eql
if S has PartialDifferentialRing(Symbol) then
differentiate(eq:$, sym:Symbol):$ ==
[differentiate(lhs eq, sym), differentiate(rhs eq, sym)]
if S has Field then

dimension() == 2 :: CardinalNumber
eql:$ / eq2:$ == eql.lhs / eq2.lhs = eql.rhs / eq2.rhs
inv eq == [inv lhs eq, inv rhs eq]

if S has ExpressionSpace then
subst(eql,eq2) ==
eq3 := eq2 pretend Equation S
[subst (1hs eql,eq3),subst(rhs eql,eq3)]

1.2 The Output, the EQ.nrlib directory

The Spad compiler generates several files in a directory named after the input abbreviation.
The input file contains an abbreviation line:

)abbrev domain EQ Equation

for each category, domain, or package. The abbreviation line has 3 parts.

)

e one of “category”, “domain”, or “package”
e the abbreviation for this domain (8 Uppercase Characters maximum)

e the name of this domain

Since the abbreviation for the Equation domain is EQ, the compiler will put all of its output
into a subdirectory called “EQ.nrlib”. The “nrlib” is a port of a very old VMLisp file format,
simulated with directories.
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For the EQ input file, the compiler will create the following output files, each of which we
will explain in detail below.

/research/test/int/algebra/EQ.nrlib:

used 216 available 4992900

drwxr-xr-x 2 root root 4096 2010-12-09 11:20 .
drwxr-xr-x 1259 root root 73728 2010-12-09 11:43 ..

root root 19228 2010-12-09 11:20 code.lsp

-rw-r--r-- 1

-rw-r--r—-— 1 root root 34074 2010-12-09 11:20 code.o
-rw-r--r-- 1 root root 13543 2010-12-09 11:20 EQR.fn
“rW-r--r-- 1 root root 19228 2010-12-09 11:20 EQ.1lsp
-rw-r--r--— 1 root root 36148 2010-12-09 11:20 index.kaf
-rw-r--r-- 1 root root 6236 2010-12-09 11:20 info

1.3 The code.lsp and EQ.lIsp files

(/VERSIONCHECK 2)

(DEFUN |EQ;factorAndSplit;$L;1l (leql $)
(PROG (leqO| #:G1403 |rcf| #:G1404)
(RETURN
(SEQ (COND
((|HasSignature| (QREFELT $ 6)
(LIST ’|factor]
(LIST (LIST ’|Factoredl|
(ldevaluate| (QREFELT $ 6)))
(ldevaluate| (QREFELT $ 6)))))
(SEQ (LETT leqO| (SPADCALL |eq| (QREFELT $ 8))
|EQ; factorAndSplit;$L;1|)
(EXIT (PROGN
(LETT #:G1403 NIL |EQ;factorAndSplit;$L;1[)
(SEQ (LETT |rcf| NIL
|EQ; factorAndSplit;$L;11)
(LETT #:G1404
(SPADCALL
(SPADCALL
(SPADCALL |eqO| (QREFELT $ 9))
(QREFELT $ 11))
(QREFELT $ 15))
|EQ; factorAndSplit;$L;11)
G190
(COND
((OR (ATOM #:G1404)
(PROGN
(LETT |rcf| (CAR #:G1404)
|EQ; factorAndSplit;$L;11)
NIL))
(GO G191)))
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(SEQ (EXIT
(LETT #:G1403
(cons
(SPADCALL (QCAR |rcfl)
(|spadConstant| $ 16)
(QREFELT $ 17))
#:G1403)
|EQ;factorAndSplit;$L;11)))
(LETT #:G1404 (CDR #:G1404)
|EQ; factorAndSplit;$L;11)
(G0 G190) G191
(EXIT (NREVERSEO #:G1403)))))))
(T (LIST leql)))))))

(PUT (QUOTE |EQ;=;25%;2|) (QUOTE |SPADreplacel|) (QUOTE CONS))

(DEFUN |EQ;=;28%;2] (l1| Ir| $) (CONS |1l Irl))

(PUT (QUOTE |EQ;equation;2S$;3|) (QUOTE |SPADreplace|) (QUOTE CONS))
(DEFUN |EQ;equation;28$;3| (1| Irl $) (CONS |1l Irl))

(PUT (QUOTE |EQ;1lhs;$S;4|) (QUOTE |SPADreplace|) (QUOTE QCAR))
(DEFUN |EQ;1hs;$S;4] (leqnl| $) (QCAR leqnl))

(PUT (QUOTE |EQ;rhs;$S;51) (QUOTE |SPADreplace|) (QUOTE QCDR))
(DEFUN |EQ;rhs;$S;5] (leqn| $) (QCDR leqnl))

(DEFUN |EQ;swap;2$;6| (leqn| $) (CONS (SPADCALL |eqn| (QREFELT $ 21))
(SPADCALL |eqn| (QREFELT $ 9))))

(DEFUN |EQ;map;M2$;7| (lfnl| leqnl| $)
(SPADCALL
(SPADCALL (QCAR legnl|) Ifnl)
(SPADCALL (QCDR legnl|) Ifnl)
(QREFELT $ 17)))

(DEFUN |EQ;eval;$sSS$;81 (leqnl| Isl Izl $)
(SPADCALL
(SPADCALL (QCAR leqgnl) Isl Ix| (QREFELT $ 26))
(SPADCALL (QCDR leqnl) Is| Ix| (QREFELT $ 26))
(QREFELT $ 20)))

(DEFUN |EQ;eval;$LL$;91 (leqnl| I1ls| [11x| $)
(SPADCALL
(SPADCALL (QCAR leqnl) I1s| |1x| (QREFELT $ 30))
(SPADCALL (QCDR leqgnl|) I1s| |1x| (QREFELT $ 30))
(QREFELT $ 20)))

OVERVIEW
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(DEFUN |EQ;eval;3$;10| (leqni| leqn2| $)
(SPADCALL
(SPADCALL (QCAR leqni|) leqn2| (QREFELT $ 33))
(SPADCALL (QCDR |egnil) |eqn2| (QREFELT $ 33))
(QREFELT $ 20)))

(DEFUN |EQ;eval;$L$;11] (leqnil| |legn2| $)
(SPADCALL
(SPADCALL (QCAR legnil) |legn2| (QREFELT $ 36))
(SPADCALL (QCDR leqnil|) |legn2| (QREFELT $ 36))
(QREFELT $ 20)))

(DEFUN |EQ;=;2$B;12| (leqll leq2| $)

(COND
((SPADCALL (QCAR leqll) (QCAR |eq2l) (QREFELT $ 39))
(SPADCALL (QCDR leqll) (QCDR leq2l|) (QREFELT $ 39)))
((QUOTE T) (QUOTE NIL))))

(DEFUN |EQ;coerce;$0f;13| (leqn| $)
(SPADCALL
(SPADCALL (QCAR leqnl|) (QREFELT $ 42))
(SPADCALL (QCDR leqgn|) (QREFELT $ 42))
(QREFELT $ 43)))

(DEFUN |EQ;coerce;$B;14| (legn| $)
(SPADCALL (QCAR leqnl) (QCDR leqnl) (QREFELT $ 39)))

(DEFUN |EQ;+;3$;15] (leqll leq2l| $)

(SPADCALL
(SPADCALL (QCAR leqll|) (QCAR |eq2l) (QREFELT $ 46))
(SPADCALL (QCDR leqll) (QCDR |leq2|) (QREFELT $ 46))
(QREFELT $ 20)))

(DEFUN |EQ;+;S2$;161 (Isl leq2l $)
(SPADCALL (CONS Isl| Isl|) leq2l (QREFELT $ 47)))

(DEFUN |EQ;+;$S$;171 (leqll Isl $)
(SPADCALL |eqll (CONS Is| Isl|) (QREFELT $ 47)))

(DEFUN |EQ;-;2$;18| (leql $

(SPADCALL
(SPADCALL (SPADCALL |eql| (QREFELT $ 9)) (QREFELT $ 50))
(SPADCALL (SPADCALL |eql| (QREFELT $ 21)) (QREFELT $ 50))
(QREFELT $ 20)))

(DEFUN |EQ;-;S2%$;19] (Isl| leq2l $)
(SPADCALL (CONS Isl| Isl) leq2| (QREFELT $ 52)))

(DEFUN |EQ;-;$S$;20] (leqll Isl| $)

11
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(SPADCALL leqll (CONS Is| Isl) (QREFELT $ 52)))

(DEFUN |EQ;leftZero;2$;211 (leql $)
(SPADCALL
(|spadConstant| $ 16)
(SPADCALL
(SPADCALL |eql (QREFELT $ 21))
(SPADCALL |eql| (QREFELT $ 9))
(QREFELT $ 56))
(QREFELT $ 20)))

(DEFUN |EQ;rightZero;2$;22| (leql $)
(SPADCALL
(SPADCALL
(SPADCALL |eql| (QREFELT $ 9))
(SPADCALL |eql| (QREFELT $ 21))
(QREFELT $ 56))
(|spadConstant| $ 16)
(QREFELT $ 20)))

(DEFUN |EQ;Zero;$;23| ($)

(SPADCALL (|spadConstant| $ 16) (|spadConstant| $ 16) (QREFELT $ 17)))

(DEFUN |EQ;-;3%$;24| (leqll leq2l $)
(SPADCALL
(SPADCALL (QCAR leqll) (QCAR leq2l)
(SPADCALL (QCDR leqll) (QCDR leq2l)
(QREFELT $ 20)))

(DEFUN |EQ;*;3$;25| (leqll leq2l $)
(SPADCALL
(SPADCALL (QCAR leqll) (QCAR leq2l)
(SPADCALL (QCDR leqll) (QCDR leq2l)
(QREFELT $ 20)))

(DEFUN |EQ;*;52$;26| (I1] leqgnl| $)
(SPADCALL
(SPADCALL |1| (QCAR leqnl) (QREFELT
(SPADCALL |1| (QCDR |eqn|) (QREFELT
(QREFELT $ 20)))

(DEFUN |EQ;*;52$;27| (1] leqgnl| $)
(SPADCALL
(SPADCALL |1| (QCAR |eqn|) (QREFELT
(SPADCALL |1| (QCDR |eqn|) (QREFELT
(QREFELT $ 20)))

(DEFUN |EQ;*;$S$;28] (leqnl| |11 $)
(SPADCALL
(SPADCALL (QCAR leqn|) 1| (QREFELT

(QREFELT $ 56))
(QREFELT $ 56))

(QREFELT $ 58))
(QREFELT $ 58))

$ 58))
$ 58))

$ 58))
$ 58))

$ 58))

OVERVIEW



1.3. THE CODE.LSP AND EQ.LSP FILES

(SPADCALL (QCDR |egnl|) 1| (QREFELT $ 58))
(QREFELT $ 20)))

(DEFUN |EQ;One;$;291 ($)

(SPADCALL (|spadConstant| $ 62) (|spadConstant| $ 62) (QREFELT $ 17)))
(DEFUN |EQ;recip;$U;30| (leql $)
(PROG (|1h| Irhl)
(RETURN
(SEQ
(LETT |1h]|
(SPADCALL (SPADCALL |eq| (QREFELT $ 9)) (QREFELT $ 65))
|EQ;recip;$U;301)
(EXIT
(COND
((QEQCAR |1h| 1) (CONS 1 "failed"))
T
(SEQ
(LETT Irhl|
(SPADCALL (SPADCALL |eq| (QREFELT $ 21)) (QREFELT $ 65))
|EQ;recip;$U;301)
(EXIT
(COND
((QEQCAR |rh| 1) (CONS 1 "failed"))
T
(CONS 0
(CONS (QCDR [1h|) (QCDR Irh(D))NDNNINN
(DEFUN |EQ;leftOne;$U;31| (leql $)
(PROG (lrel)
(RETURN
(SEQ
(LETT |rel

(SPADCALL (SPADCALL |eql (QREFELT $ 9)) (QREFELT $ 65))
|EQ;leftOne;$U;311()

(EXIT

(COND
((QEQCAR |re| 1) (CONS 1 "failed"))
T

(CONS 0

(SPADCALL
(|spadConstant| $ 62)

(SPADCALL (SPADCALL |eq| (QREFELT $ 21)) (QCDR |re|) (QREFELT $ 58))
(QREFELT $ 20))))))))))

(DEFUN |EQ;rightOne;$U;32| (leql $)
(PROG (lrel)

(RETURN

13
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(SEQ
(LETT Irel
(SPADCALL (SPADCALL |eql| (QREFELT $ 21)) (QREFELT $ 65))
|EQ;rightOne;$U;321)
(EXIT
(COND
((QEQCAR |re| 1) (CONS 1 "failed"))
T
(CONS 0
(SPADCALL
(SPADCALL (SPADCALL |eql (QREFELT $ 9)) (QCDR |rel) (QREFELT $ 58))
(IspadConstant| $ 62)
(QREFELT $ 20))))))))))

(DEFUN |EQ;inv;2$;33| (leql $)
(CONS (SPADCALL (SPADCALL |eql| (QREFELT $ 9)) (QREFELT $ 69))
(SPADCALL (SPADCALL |eql| (QREFELT $ 21)) (QREFELT $ 69))))

(DEFUN |EQ;leftOne;$U;34| (leql $)
(CONS 0
(SPADCALL (|spadConstant| $ 62)
(SPADCALL (SPADCALL |eql| (QREFELT $ 21))
(SPADCALL (SPADCALL |eql| (QREFELT $ 21))
(QREFELT $ 69))
(QREFELT $ 58))
(QREFELT $ 20))))

(DEFUN |EQ;rightOne;$U;35| (leql $)
(CONS 0
(SPADCALL
(SPADCALL (SPADCALL |eql| (QREFELT $ 9))
(SPADCALL (SPADCALL |eql| (QREFELT $ 21))
(QREFELT $ 69))
(QREFELT $ 58))
(IspadConstant| $ 62) (QREFELT $ 20))))

(DEFUN |EQ;characteristic;Nni;36| ($) (SPADCALL (QREFELT $ 72)))

(DEFUN |EQ;*;I2$;37] (lil leql $)
(SPADCALL (SPADCALL |il (QREFELT $ 75)) leql (QREFELT $ 60)))

(DEFUN |EQ;factorAndSplit;$L;38| (leql $)
(PROG (#:G1488 #:G1489 |eqO| |pl #:G1490 |rcfl #:G1491)
(RETURN
(SEQ (COND
((|HasSignature| (QREFELT $ 6)
(LIST ’|factor|
(LIST (LIST ’|Factored]|
(ldevaluate| (QREFELT $ 6)))
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(ldevaluate| (QREFELT $ 6)))))
(SEQ (LETT |eqO| (SPADCALL |eq| (QREFELT $ 8))
|EQ;factorAndSplit;$L;381)
(EXIT (PROGN
(LETT #:G1488 NIL |EQ;factorAndSplit;$L;38l)
(SEQ (LETT |rcfl| NIL
|EQ; factorAndSplit;$L;381)
(LETT #:G1489
(SPADCALL
(SPADCALL
(SPADCALL |eqO| (QREFELT $ 9))
(QREFELT $ 11))
(QREFELT $ 15))
|EQ; factorAndSplit;$L;381)

G190
(COND
((OR (ATOM #:G1489)
(PROGN
(LETT |rcf| (CAR #:G1489)
|EQ;factorAndSplit;$L;381)
NIL))
(GO G191)))
(SEQ (EXIT
(LETT #:G1488
(Ccons

(SPADCALL (QCAR |rcfl)
(IspadConstant| $ 16)
(QREFELT $ 17))
#:G1488)
|EQ; factorAndSplit;$L;38()))
(LETT #:G1489 (CDR #:G1489)
|EQ;factorAndSplit;$L;38()
(GO G190) G191
(EXIT (NREVERSEO #:G1488)))))))
((EQUAL (QREFELT $ 6) (l|Polynomiall (|Integerl)))
(SEQ (LETT leqO| (SPADCALL l|eq| (QREFELT $ 8))
|EQ; factorAndSplit;$L;381)
(LETT |pl| (SPADCALL |eqO| (QREFELT $ 9))
|EQ; factorAndSplit;$L;381)
(EXIT (PROGN
(LETT #:G1490 NIL |EQ;factorAndSplit;$L;38|)
(SEQ (LETT |rcfl| NIL
|EQ; factorAndSplit;$L;381)
(LETT #:G1491
(SPADCALL
(SPADCALL |p| (QREFELT $ 80))
(QREFELT $ 83))
|EQ; factorAndSplit;$L;381)
G190
(COND

15
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((OR (ATOM #:G1491)
(PROGN
(LETT |rcf| (CAR #:G1491)
|EQ; factorAndSplit;$L;381)
NIL))
(G0 G191)))
(SEQ (EXIT
(LETT #:G1490
(CONS
(SPADCALL (QCAR |rcfl)
(IspadConstant| $ 16)
(QREFELT $ 17))
#:G1490)
|EQ; factorAndSplit;$L;381)))
(LETT #:G1491 (CDR #:G1491)
|EQ; factorAndSplit;$L;381])
(G0 G190) G191
(EXIT (NREVERSEO #:G1490)))))))
(T (LIST leql)))))))

(DEFUN |EQ;differentiate;$S$;391 (leql Isym| $)
(CONS (SPADCALL (SPADCALL |eq| (QREFELT $ 9)) |sym| (QREFELT $ 84))

(SPADCALL (SPADCALL |eql| (QREFELT $ 21)) |sym| (QREFELT $ 84))))

(DEFUN |EQ;dimension;Cn;40| ($) (SPADCALL 2 (QREFELT $ 87)))

(DEFUN |EQ;/;3%;41] (leqll leq2l $)
(SPADCALL (SPADCALL (QCAR l|eqll) (QCAR l|eq2|) (QREFELT $ 89))
(SPADCALL (QCDR leqll) (QCDR |eq2l) (QREFELT $ 89))
(QREFELT $ 20)))

(DEFUN |EQ;inv;2$;421 (leql $)
(CONS (SPADCALL (SPADCALL |eql| (QREFELT $ 9)) (QREFELT $ 69))
(SPADCALL (SPADCALL |eql| (QREFELT $ 21)) (QREFELT $ 69))))

(DEFUN |EQ;subst;3$;43] (leqll leq2l| $)
(PROG (leq3l)
(RETURN
(SEQ (LETT l|eq3| leq2| |EQ;subst;3%$;43()
(EXIT (CONS (SPADCALL (SPADCALL l|eqll| (QREFELT $ 9)) leq3l|
(QREFELT $ 92))
(SPADCALL (SPADCALL |eql| (QREFELT $ 21)) |eq3l|
(QREFELT $ 92))))))))

(DEFUN |Equation| (#:G1503)
(PROG ()
(RETURN
(PROG (#:G1504)
(RETURN

OVERVIEW
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(COND
((LETT #:G1504

(|1lassocShiftWithFunction|

(LIST (ldevaluatel

#:G1503))

(HGET |$ConstructorCache| ’|Equation]|)

’ |domainEquallist|
|Equation|)

)

(|CDRwithIncrement| #:G1504))

T
(UNWIND-PROTECT

(PROG1 (|Equation;| #:G1503)
(LETT #:G1504 T |Equationl))

(COND

((NOT #:G1504) (HREM |$ConstructorCache| ’|Equation|)))))))))))

(DEFUN |Equation;| (l#11])

(PROG (DV$1 |dv$| $ #:G1502 #:G1501 #:G1500 #:G1499 #:G1498 |pv$l)

(RETURN
(PROGN

(LETT DV$1 (ldevaluate| |#1|) |Equation|)
(LETT |dv$| (LIST ’|Equation| DV$1) |Equation]|)
(LETT $ (make-array 98) |Equation|)

(QSETREFV $ 0 ldv$l)
(QSETREFV $ 3
(LETT |pv$|

(lbuildPredVector| 0 0

(LIST

(|HasCategory| |#1] ’(|Fieldl))
(|HasCategory| |#1]| ’(|SetCategoryl))
(|HasCategory| |#1]| °(IRingl))
(|HasCategory| |#1|

’(|PartialDifferentialRing| (|Symboll)))
(OR (|HasCategory!| |#1]

’(|PartialDifferentialRing]|
(1Symboll)))

(|HasCategory| |#1| ’>(IRingl)))
(|HasCategory| |#1] > (|Groupl))
(|HasCategory| |#1|

(LIST ’|InnerEvalable| ’(|Symboll)

(ldevaluate| [|#11)))
(AND (|HasCategory| |#1|

(LIST ’|Evalablel

(ldevaluate| [|#11)))

(|HasCategory| [#1]| ’(|SetCategoryl)))

(|HasCategory| |#1| ’(|IntegralDomain]|))
(|HasCategory| |#1| ’(|ExpressionSpacel))
(OR (|HasCategory| |#1| ’(|Fieldl))

(IHasCategory!| |#1| ’(lGroupl)))

(OR (|HasCategoryl| |#1| ’(|Groupl))

(|HasCategory!| |#1| ’(IRingl)))

(LETT #:G1502

17
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(|HasCategory| |#1|
> (|CommutativeRing]|))
|Equation]|)
(OR #:G1502 (|HasCategory| |#1| ’>(|Fieldl))
(|HasCategory| I#1| ’>(IRingl)))
(OR #:G1502
(|HasCategory!| |#1| ’(|Fieldl)))
(LETT #:G1501
(|HasCategory| [|#1| ’(|Monoidl))
|Equation]|)
(OR (|HasCategory| |#1| ’(|Groupl))
#:G1501)
(LETT #:G1500
(|HasCategory| |#1| ’(|SemiGroupl))
|Equation]|)
(OR (|HasCategory| |#1| ’>(|Groupl|)) #:G1501
#:G1500)
(LETT #:G1499
(|HasCategory| |#1|
> (| AbelianGroup|))
|Equation]|)
(OR (|HasCategory| |#1|
’(|PartialDifferentialRing]|
(1Symboll)))
#:G1499 #:G1502
(|HasCategory!| |#1| ’(|Fieldl))
(|HasCategory| |#1| ’(|Ringl)))
(OR #:G1499 #:G1501)
(LETT #:G1498
(|HasCategory| |#1|
> (|AbelianSemiGroup|))
|Equation]|)
(OR (|HasCategory!| |#1|
’(|PartialDifferentialRing]
(1Symbol])))
#:G1499 #:G1498 #:G1502
(|HasCategory| [#1| *(|Fieldl))
(|HasCategory| [#1] °>(IRingl)))
(OR (|HasCategory!| |#1|
>(|PartialDifferentialRing]
(1Symbol])))
#:G1499 #:G1498 #:G1502
(|HasCategory| |#1| ’(|Fieldl))
(|HasCategory!| |#1| ’(lGroupl)) #:G1501
(|HasCategory| |#1| ’(|Ringl|)) #:G1500
(|HasCategory| [#1| ’(|SetCategoryl)))))
|Equation|))
(lhaddProp| |$ConstructorCache| ’|Equation| (LIST DV$1)
(cons 1 $))
(I stuffDomainSlots| $)
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(QSETREFV $ 6 |#1])
(QSETREFV $ 7 (|Record| (l:| [lhs| [#11) (l:| Irhs| [#1])))
(COND
((ltestBitVector!| |pv$| 9)
(QSETREFV $ 19
(CONS (|dispatchFunction| |EQ;factorAndSplit;$L;11) $))))
(COND
((ltestBitVector!| |pv$| 7)
(PROGN
(QSETREFV $ 27
(CONS (ldispatchFunction| |EQ;eval;$ssS$;81) $))
(QSETREFV $ 31
(CONS (ldispatchFunction| |EQ;eval;$LL$;91) $)))))
(COND
((|HasCategory| |#1| (LIST ’|Evalable| (|devaluate| [#1])))
(PROGN
(QSETREFV $ 34
(CONS (|dispatchFunction| |EQ;eval;3$;10() $))
(QSETREFV $ 37
(CONS (ldispatchFunction| |EQ;eval;$L$;111) $))))
(COND
((ltestBitVector!| |pv$| 2)
(PROGN
(QSETREFV $ 40
(CONS (ldispatchFunction| |EQ;=;2$B;12|) $))
(QSETREFV $ 44
(CONS (l|dispatchFunction| |EQ;coerce;$0f;13[) $))
(QSETREFV $ 45
(CONS (ldispatchFunction| |EQ;coerce;$B;141) $)))))
(COND
((ltestBitVector| |pv$| 23)
(PROGN
(QSETREFV $ 47 (CONS (|dispatchFunction| |EQ;+;3$;15]) $))
(QSETREFV $ 48
(CONS (|dispatchFunction| |EQ;+;52$;161) $))
(QSETREFV $ 49
(CONS (|dispatchFunction| |EQ;+;$S$;171) $)))))
(COND
((ltestBitVector| |pv$| 20)
(PROGN
(QSETREFV $ 51 (CONS (ldispatchFunction| |EQ;-;2$;181) $))
(QSETREFV $ 53
(CONS (|dispatchFunction| |EQ;-;S2$;191) $))
(QSETREFV $ 54
(CONS (|dispatchFunction| |EQ;-;$S$;201) $))
(QSETREFV $ 57
(CONS (l|dispatchFunction| |EQ;leftZero;2$;211) $))
(QSETREFV $ 8
(CONS (|dispatchFunction| |EQ;rightZero;2$;22]) $))
(QSETREFV $ 55



20 CHAPTER 1. OVERVIEW

(CONS IDENTITY
(FUNCALL (|dispatchFunction| |EQ;Zero;$;231) $)))
(QSETREFV $ 52 (CONS (|dispatchFunction| |EQ;-;3$;241) $)))))
(COND
((ltestBitVector| |pv$| 18)
(PROGN
(QSETREFV $ 59 (CONS (l|dispatchFunction| |EQ;*;3$;251) $))
(QSETREFV $ 60
(CONS (ldispatchFunction| |EQ;*;S2$;261) $))
(QSETREFV $ 60
(CONS (ldispatchFunction| |EQ;*;S2$;271) $))
(QSETREFV $ 61
(CONS (ldispatchFunction| [|EQ;*;$S$;281) $)))))
(conD
((ltestBitVector| |pv$| 16)
(PROGN
(QSETREFV $ 63
(CONS IDENTITY
(FUNCALL (|dispatchFunction| |EQ;One;$;291) $)))
(QSETREFV $ 66
(CONS (ldispatchFunction| |EQ;recip;$U;301) $))
(QSETREFV $ 67
(CONS (|dispatchFunction| |EQ;leftOne;$U;31|) $))
(QSETREFV $ 68
(CONS (|dispatchFunction| |EQ;rightOne;$U;321) $)))))
(CoND
((ltestBitVector| |pv$| 6)
(PROGN
(QSETREFV $ 70
(CONS (ldispatchFunction| |EQ;inv;2$;33]) $))
(QSETREFV $ 67
(CONS (|dispatchFunction| |EQ;leftOne;$U;34|) $))
(QSETREFV $ 68
(CONS (|dispatchFunction| |EQ;rightOne;$U;35]) $)))))
(CoND
((ltestBitVector| |pv$| 3)
(PROGN
(QSETREFV $ 73
(CONS (|dispatchFunction| |EQ;characteristic;Nni;36])
$))
(QSETREFV $ 76
(CONS (ldispatchFunction| [|EQ;*;I2$;371) $)))))
(COND
((ltestBitVector| |pv$| 9)
(QSETREFV $ 19
(CONS (l|dispatchFunction| |EQ;factorAndSplit;$L;38]) $))))
(CoND
((ltestBitVector| |pv$| 4)
(QSETREFV $ 85
(CONS (l|dispatchFunction| |EQ;differentiate;$S$;391) $))))
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(COND
((ltestBitVector!| |pv$| 1)
(PROGN
(QSETREFV $ 88
(CONS (l|dispatchFunction| |EQ;dimension;Cn;40|) $))
(QSETREFV $ 90 (CONS (|dispatchFunction| |EQ;/;3$;411) $))
(QSETREFV $ 70
(CONS (|dispatchFunction| |EQ;inv;2$;42() $)))))
(COND
((ltestBitVector| |pv$| 10)
(QSETREFV $ 93
(CONS (ldispatchFunction| |EQ;subst;3$;43|) $))))
$)))

(setf (get ’|Equation| ’|infovec|)
(LIST ’#(NIL NIL NIL NIL NIL NIL (l|locall |#1|) ’|Repl

(0 . IrightZero|) |EQ;1lhs;$S;4| (|Factored| $)
(5 . |factorl)
(IRecord| (l:| |factor| 6) (l:| |exponent| 74))
(IList| 12) (|Factored| 6) (10 . |factorsl|) (15 . |Zerol)
|EQ;equation;2S$;3| (|List| $) (19 . |[factorAndSplitl|)
|EQ;=;28%;2] |EQ;rhs;$S;5| [EQ;swap;2$;6] (|Mappingl| 6 6)
|EQ;map;M2$;7| (|Symboll) (24 . |evall) (31 . |evall)
(IList| 25) (IList| 6) (38 . levall) (45 . levall)
(|Equation| 6) (52 . |evall) (58 . |evall) (|List| 32)
(64 . levall) (70 . levall) (|Boolean|) (76 . =) (82 . =)
(|OutputForm|) (88 . |coercel) (93 . =) (99 . |coercel)
(104 . |coercel) (109 . +) (115 . +) (121 . +) (127 . +)
(133 . -) (138 . -) (143 . -) (149 . -) (155 . =)
(161 . |Zerol) (165 . -) (171 . |leftZerol) (176 . *)
(182 . *) (188 . *) (194 . ) (200 . |Onel|) (204 . |Onel)
(IUnion| $ ’"failed") (208 . |recipl) (213 . |recipl)
(218 . |leftOnel) (223 . |rightOnel) (228 . |inv])
(233 . |inv|) (|NonNegativeInteger]|)
(238 . |characteristic|) (242 . |characteristic|)
(|Integer|) (246 . |coercel) (251 . *) (|Factored| 78)
(|Polynomiall 74)
(IMultivariateFactorize| 25 (|IndexedExponents| 25) 74 78)
(257 . |factorl)
(IRecord| (l:| |factor| 78) (|:| |exponent| 74))
(IList| 81) (262 . |factors|) (267 . |differentiatel)
(273 . |differentiate|) (|CardinalNumber|)
(279 . lcoercel) (284 . |dimension|) (288 . /) (294 . /)
(|Equation| $) (300 . |subst|) (306 . |substl)
(|PositiveInteger|) (|List| 71) (|SingleInteger|)
(IStringl))

'#(7= 312 |zero?| 318 |swap| 323 |subtractIfCan| 328 |substl|
334 |sample| 340 |rightZero| 344 |rightOne| 349 |rhs| 354
|recip| 359 |one?| 364 |map| 369 |lhs| 375 |leftZero| 380
|leftOne| 385 |latex| 390 |inv| 395 |hash| 400
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|factorAndSplit| 405 |evall| 410 |equation| 436 |dimension|
442 |differentiate| 446 |conjugate| 472 |commutator| 478
|coerce| 484 |characteristic| 499 ~ 503 |Zero| 521 |Onel
525 D 529 = 555 / 567 - 579 + 602 ** 620 * 638)
>((lunitsKnown| . 12) (|rightUnitary| . 3)
(|leftUnitaryl . 3))
(CONS (|makeByteWordVec2| 25
’(1 154 14514 353212162117 24 19 25 0 2

25 2 7))

(CONS ’#(|VectorSpace&| |Module&l
|PartialDifferentialRing&| NIL |Ring&| NIL NIL
NIL NIL |AbelianGroup&| NIL |Group&|
|AbelianMonoid&| |Monoid&| |AbelianSemiGroup&
| SemiGroup&| |SetCategory&| NIL NIL
|BasicType&| NIL |InnerEvalable&|)
(CONS ’#((|VectorSpacel| 6) (|Module| 6)

(|PartialDifferentialRing| 25)
(IBiModule| 6 6) (|Ringl)
(|LeftModule| 6) (|RightModule| 6)
(IRngl) (lLeftModulel| $$)
(|AbelianGroup|)
(|CancellationAbelianMonoid|) (|Groupl)
(lAbelianMonoid|) (|Monoidl)
(lAbelianSemiGroup|) (|SemiGroupl)
(ISetCategoryl) (|Typel)
(ICoercibleTo| 41) (|BasicTypel)
(ICoercibleTo| 38)
(|InnerEvalable| 25 6))

(ImakeByteWordVec2| 97

’1000816100 11114 130 150
60161018019 36 00 256 26 3
00025627 360022930300
028293126003233200003
2600353 2000183726380
0392038004016 410 42 2 41
00431041044 1038045260
00462000047 200604820
00649160050100051200
00522006053200065400
05526000561000572600
05820000592006060200
0661060620006316640 65
10640661064067 10640 68
6006910007006 717200T71
73160747520074076 17977
78 80 1 77 82 0832600258420
00258 18607187 00868826
00089 200009 26009192
00009322380011203801
0002222064001 210000 93

4

0

1
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1.4 The code.o file

> | LookupComplete|))

7
018 2
95
0
0
1

1216007

556 0 16 0 63 2 4 0

0
45 0
1

23

37
2180
02812

1340028913400 25

38004020
00611
06053
22306
12 16
007101
121800
6 0 60)))))

21
2 20
0 47
00
22

22
0 4
00
22
05

066 20211
20 0 0 61 2 20

0006 54
822300
711 2 18
074 076

0
921800

The Spad compiler translates the Spad language into Common Lisp. It eventually invokes
the Common Lisp “compile-file” command to output files in binary. Depending on the lisp
system this filename can vary (e.g “code.fasl”). The details of how these are used depends
on the Common Lisp in use.

By default, Axiom uses Gnu Common Lisp (GCL), which generates “.0” files.

1.5 The info file

(= (($
(%

(s

(%

q¢:

(s

(s

(%

(+ ((8
(%

(s
(s

$ $ (larguments| (leq2] . $) (leqll . $)) (8 (xS

(=$5s9)))
$ S) (larguments| (|1|
(=$5s9)))

#0=(|Integer|) $) (larguments| (|1l

. 8) (leaqnl|

. $) (8 (xs8

. #0#) (leql

(lcoerce| S (lInteger|))) ($ (x $ s $)))

S $) (larguments| (|1]|
(=8¢ S SNN

. 8) (leqnl

.$)) (8 (x88

$ $) (larguments| (leq2l . $) (leqll . $)) (s (+ S

(=8%59)))
$ S) (larguments| (|sl|
S $) (larguments| (Isl

. 8) (leqtl
. 8) (leq2l

-$)) G (+$8
-$)) ($(+8$8

S S))

s)

)]

s))

S s))

$))
$)))
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(- (($ $ %) (larguments| (leq2| . $) (leqll . $) (8 (- S S S))
($ (=8$s 3
(($ $3) (larguments| (Is| . 8) (leqll . $)) (3 (- $$ $H))
(($ $) (larguments| (leql . $)) (S (- S S))

($ (Irhsl S $) (l1hsl S $) (= $ S S))

(($ S $) (larguments| (Is| . S) (leg2l . $)) ($ (- $ $ $))))
(/ (($ $ %) (larguments| (leq2| . $) (leqll . $) (8 (/ S S S))
($ (=$ssHN
(= (($ S 8) (larguments| (lr|l . S) (1] . S)N

(((IBoolean|) $ $) ((|Boolean|) (lfalse| (|Boolean|)))
(llocals| (#:G1393 |Boolean|))
(larguments| (leq2| . $) (leqll . $)) (s (= (|Booleanl|) S 8))))
(I0nel (($) (S (I0nel S)) ($ (lequation| $ S S))))
(1Zero| (($) (S (lZerol S)) ($ (lequation| $ S S))))
(lcharacteristicl|
(((INonNegativeInteger|))
(S (lcharacteristic| (|NonNegativeInteger|)))))
(lcoercel
(((IBoolean|) $) (larguments| (leqn|
(S (= (IBoolean|) S 8)))
(((|OutputForm|) $)
((|OutputForm|) (= (|OutputForm|) (|OutputForm|) (|OutputForml|)))
(larguments| (leqn| . $)) (S (lcoercel| (|OutputForml|) S))))
(lconstructor|
(NIL (|locals]
(IRepl

)]

|Join| (l|SetCategoryl)
(CATEGORY |domainl|
(SIGNATURE |construct]|

OVERVIEW

(CIRecord| (l:| I1hs| 8) (l:| Irhs| S)) S
S))
(SIGNATURE |coercel
((|OutputForml)
(IRecord| (l:| |1hs| 8) (l:| Irhs| S))))
(SIGNATURE |elt]
(8 (lRecord| (l:| I1lhs| 8) (l:| Irhs| S))
"1hs"))
(SIGNATURE |elt]|
(8 (lRecord| (l:| I1lhs| 8) (l:| Irhs| S))
"rhs"))
(SIGNATURE |setelt]|
(8 (lRecord| (l:| I1hs| 8) (l:| Irhs| S))
"lhs" S))
(SIGNATURE |setelt]|
(8 (lRecord| (l:| I1hs| 8) (l:| Irhs| S))
"rhs" S))
(SIGNATURE |copyl
(CIRecord| (l:| I1lhs| 8) (l:| Irhs| S))
(IRecord| (l:| |1hs| S) (l:] Irhs| $)))))))))
(|differentiatel
(($ $ #1=(|Symboll)) (larguments| (lsym| . #1#) (leql . $))
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(S (ldifferentiate| S S (ISymboll))) ($ (lrhsl| S $ (l1lhs| S $))))
(ldimension|
((#2=(|CardinalNumber|))
(#2# (|coerce| (|CardinalNumber|) (|NonNegativeInteger|)))))
(lequation| (($ S 8) (larguments| (lzrl . 8) (11l . S))))
(levall (($ $ $) (larguments| (legqn2| . $) (legnil| . $))
(S (levall S S (lEquation| 8))) ($ (= $ S S)))
(($ $ #3=(IList| $))
(larguments| (|legn2| . #3#) (legni| . $))
(S (levall 8 S (IList| (|Equation| S)))) ($ (= $ S S)))
(($ $ #4=(|List| #5=(|Symboll)) #6=(|List| S))
(larguments| (|1x| . #6#) (lls| . #4#) (leqn| . $))
(8 (levall s S (IList| (ISymboll)) (lListl| S)))
$ (=$s 3N
(($ $ #5# S) (larguments| (x| . S) (ls| . #5#) (leqn| . $))
(8 (levall 8 S (ISymboll) 8)) ($ (= $ S S))))
(IfactorAndSplit]|
(CCIList] $) $
((IMultivariateFactorize| (|Symboll)
(lIndexedExponents| (|Symboll|)) (|Integer]|)
(|Polynomial| (|Integer|)))
(lfactor| (|Factored| (|Polynomial| (|Integer|)))
(IPolynomiall| (|Integer|))))
((|Factored| S)
(lfactors|
(IList| (lRecord| (l:| |factor| S)
(l:1 lexponent| (|Integer|))))
(|Factored| S)))
((|Factored| (|Polynomial| (|Integer|)))
(lfactors|
(IList| (IRecord| (l:| |factor| (|Polynomiall| (|Integer|)))
(I:1 lexponent| (|Integerl))))
(|Factored| (|Polynomiall (|Integer|)))))
(llocals| (lpl| |Polynomiall| (|Integerl|)) (leq0l . $))
(larguments| (leql . $))
(S (lfactor| (|Factored| S) S) (|Zerol| S))
(3 (lrightZerol $ $) (llhs| S $) (lequation| $ S S))))
(linv| (($ $) (larguments| (leql . $)) (8 (linv] S S))
(3 (Irhsl 5 $) (l1hs| S $))))
(lleftOnel
(((lUnion| $ "failed") $) (llocals| (lrel |Union| S "failed"))
(larguments| (leql . $))
(S (lrecip| (|Union| S "failed") S) (linv| S S) (|Onel| S)

(x S8 8))
($ (Irhs| S $) (llhs| S $) (lOnel $) (= $ S S))))
(l1leftZerol

(($ $) (larguments| (leql . $)) (S (lZerol S) (- S S 8))
($ (Irhs| S $) (llhs| S $) (lZerol $) (= $ S SN
(I1ns| ((S $) (larguments| (leqnl . $))))
(Imap| (($ #7=(|Mappingl| S S) $)
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(larguments| (lfn| . #7#) (leqn| . $)) ($ (lequation| $ S S))))
(lrecipl (((|Union| $ "failed") $)
(llocals| (Irh| |Union| S "failed")
(I1h| |Union| S "failed"))
(larguments| (leql . $))
(S (lrecip| (|Union| S "failed") S))
(¢ (Irhs| S $) (I1hsl S $))))
(Irhs| ((8 $) (larguments| (leqn| . $))))
(lrightOne]
(((|Union| $ "failed") $) (llocals| (lrel| |Union| S "failed"))
(larguments| (leql . $))
(S (lrecipl (|Union| S "failed") S) (linv| S S) (|Onel S)
(* S8 8)
($ (Irhs| S $) (llhs| S $) (=$ S S)))N)
(lrightZerol
(($ $ (larguments| (leql . $)) (S (lZerol 8) (- S S 8))
($ (Irhs| S $) (llhs| S $) (=$ S S)))N)
(lsubst| (($ $ $) (llocals| (leq3| |Equation| S))
(larguments| (leq2| . $) (leqll . $))
(8 (lsubst| S S (|Equation| 8)))
(¢ (Irhs| S $) (l1hsl S $))))
(Iswapl (($ $) (larguments| (legn| . $)) ($ (lrhs| S $) (l1hs| S $))))

1.6 The EQ.fn file

(in-package ’compiler) (init-fn)
(ADD-FN-DATA ’(
#S(FN NAME BOOT::|EQ;*;S2$;26| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL
CALLEES
(VMLISP:QCDR CDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT
BOOT: SPADCALL)
RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS
(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL))
#S(FN NAME BOOT:: |EQ;rightOne;$U;32| DEF DEFUN VALUE-TYPE T FUN-VALUES
NIL CALLEES
(BOOT: : | spadConstant| VMLISP:QCDR CONS VMLISP:QCAR EQL
BOOT: :QEQCAR COND VMLISP:EXIT CDR CAR SVREF VMLISP:QREFELT
BOOT:SPADCALL BOOT::LETT VMLISP:SEQ RETURN)
RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT NIL MACROS
(BOOT: : | spadConstant| VMLISP:QCDR VMLISP:QCAR BOOT::QEQCAR COND
VMLISP:EXIT VMLISP:QREFELT BOOT:SPADCALL BOOT::LETT
VMLISP:SEQ RETURN))
#S(FN NAME BOOT::|EQ;lhs;$S;4| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL
CALLEES (CAR VMLISP:QCAR) RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT
NIL MACROS (VMLISP:QCAR))
#S(FN NAME BOOT::|EQ;+;3$;15| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL
CALLEES
(VMLISP:QCDR CDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT
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#S(FN

#3(FN

#S(FN

#S(FN

#S(FN

#S(FN

#3(FN

#3(FN

#3(FN

BOOT: SPADCALL)
RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS
(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL))
NAME BOOT:: |EQ;dimension;Cn;40| DEF DEFUN VALUE-TYPE T FUN-VALUES
NIL CALLEES (CDR CAR SVREF VMLISP:QREFELT BOOT:SPADCALL)
RETURN-TYPE NIL ARG-TYPES (T) NO-EMIT NIL MACROS
(VMLISP:QREFELT BOOT:SPADCALL))
NAME BOOT:: |EQ;rightZero;2$;22| DEF DEFUN VALUE-TYPE T FUN-VALUES
NIL CALLEES
(BOOT: : | spadConstant| CDR CAR SVREF VMLISP:QREFELT BOOT:SPADCALL)
RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT NIL MACROS
(BOOT: : | spadConstant| VMLISP:QREFELT BOOT:SPADCALL))
NAME BOOT: : |EQ;coerce;$0f;13| DEF DEFUN VALUE-TYPE T FUN-VALUES
NIL CALLEES
(VMLISP:QCDR CDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT

BOOT: SPADCALL)
RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT NIL MACROS
(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL))
NAME BOOT:: |EQ;One;$;29| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL
CALLEES
(CDR BOOT:: |spadConstant| CAR SVREF VMLISP:QREFELT BOOT:SPADCALL)
RETURN-TYPE NIL ARG-TYPES (T) NO-EMIT NIL MACROS
(BOOT: : | spadConstant | VMLISP:QREFELT BOOT:SPADCALL))
NAME BOOT:: |EQ;inv;2$;42| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL
CALLEES (CDR CAR SVREF VMLISP:QREFELT BOOT:SPADCALL CONS)
RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT NIL MACROS
(VMLISP:QREFELT BOOT:SPADCALL))
NAME BOOT:: |EQ;-;$S$;20| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL
CALLEES (CDR CONS CAR SVREF VMLISP:QREFELT BOOT:SPADCALL)
RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS
(VMLISP:QREFELT BOOT:SPADCALL))
NAME BOOT:: |EQ;=;2%$B;12| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL
CALLEES
(VMLISP:QCDR CDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT

BOOT: SPADCALL COND)
RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS
(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL COND))
NAME BOOT:: |EQ;/;3%$;41| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL
CALLEES
(VMLISP:QCDR CDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT

BOOT: SPADCALL)
RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS
(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL))
NAME BOOT:: |EQ;recip;$U;30| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL
CALLEES
(VMLISP:QCDR LIST* CONS VMLISP:QCAR EQL BOOT::QEQCAR COND

VMLISP:EXIT CDR CAR SVREF VMLISP:QREFELT BOOT:SPADCALL

BOOT: :LETT VMLISP:SEQ RETURN)
RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT NIL MACROS
(VMLISP:QCDR VMLISP:QCAR BOOT::QEQCAR COND VMLISP:EXIT
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#S(FN

#S(FN

#S(FN

#S(FN

#S(FN

#S(FN

#S(FN

#S(FN

#S(FN

CHAPTER 1.

VMLISP:QREFELT BOOT:SPADCALL BOOT::LETT VMLISP:SEQ RETURN))
NAME BOOT:: |EQ;-;3$;24| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL
CALLEES
(VMLISP:QCDR CDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT

BOOT:SPADCALL)

RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS

(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT:: |EQ;eval;$L$;11| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES

(VMLISP:QCDR CDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT
BOOT:SPADCALL)

RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS

(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT:: |EQ;leftZero;2$;21| DEF DEFUN VALUE-TYPE T FUN-VALUES

NIL CALLEES

(CDR BOOT:: |spadConstant| CAR SVREF VMLISP:QREFELT BOOT:SPADCALL)

RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT NIL MACROS

(BOOT: : | spadConstant| VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT:: |EQ;*;S2$;27| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES

(VMLISP:QCDR CDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT

BOOT: SPADCALL)

RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS

(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT::|EQ;*;I2$;37| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES (CDR CAR SVREF VMLISP:QREFELT BOOT:SPADCALL) RETURN-TYPE

NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS

(VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT:: |EQ;eval;3$;10| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES

(VMLISP:QCDR CDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT
BOOT:SPADCALL)

RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS

(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT:: |EQ;eval;$SS$;8| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES

(VMLISP:QCDR CDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT

BOOT:SPADCALL)

RETURN-TYPE NIL ARG-TYPES (T T T T) NO-EMIT NIL MACROS
(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL))
NAME BOOT:: |EQ;factorAndSplit;$L;38| DEF DEFUN VALUE-TYPE T
FUN-VALUES NIL CALLEES

(BOOT: | Integer| BOOT:|Polynomial| EQUAL BOOT:NREVERSEO

BOOT: : | spadConstant| VMLISP:QCAR CONS ATOM VMLISP:EXIT CDR

CAR BOOT:SPADCALL BOOT::LETT BOOT::|devaluate| LIST SVREF

VMLISP:QREFELT BOOT::|HasSignature| COND VMLISP:SEQ RETURN)
RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT NIL MACROS
(BOOT: : | spadConstant| VMLISP:QCAR VMLISP:EXIT BOOT:SPADCALL

BOOT: :LETT VMLISP:QREFELT COND VMLISP:SEQ RETURN))

NAME BOOT:: |EQ;differentiate;$S$;39| DEF DEFUN VALUE-TYPE T

OVERVIEW



1.6. THE EQ.FN FILE 29

#3(FN

#3(FN

#3(FN

#3(FN

#S(FN

#S(FN

#S(FN

#S(FN

#S(FN

FUN-VALUES NIL CALLEES

(CDR CAR SVREF VMLISP:QREFELT BOOT:SPADCALL CONS) RETURN-TYPE NIL

ARG-TYPES (T T T) NO-EMIT NIL MACROS

(VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT::|EQ;eval;$LL$;9| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES

(VMLISP:QCDR CDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT
BOOT : SPADCALL)

RETURN-TYPE NIL ARG-TYPES (T T T T) NO-EMIT NIL MACROS

(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT::|EQ;leftOne;$U;34| DEF DEFUN VALUE-TYPE T FUN-VALUES

NIL CALLEES

(CDR BOOT:: |spadConstant| CAR SVREF VMLISP:QREFELT BOOT:SPADCALL

CONS)

RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT NIL MACROS

(BOOT: : | spadConstant| VMLISP:QREFELT BOOT:SPADCALL))

NAME BUOT::IEQ;map;M2$;7I DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES

(VMLISP:QCDR CDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT
BOOT : SPADCALL)

RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS

(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT::|EQ;-;S2$;19| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES (CDR CONS CAR SVREF VMLISP:QREFELT BOOT:SPADCALL)

RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS

(VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT:: |EQ;equation;2S$;3| DEF DEFUN VALUE-TYPE T FUN-VALUES

NIL CALLEES (CONS) RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL

MACROS NIL)

NAME BOOT:: |EQ;+;$S$;17| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES (CDR CONS CAR SVREF VMLISP:QREFELT BOOT:SPADCALL)

RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS

(VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT:: |EQ;factorAndSplit;$L;1| DEF DEFUN VALUE-TYPE T

FUN-VALUES NIL CALLEES

(BOOT:NREVERSEO BOOT: : | spadConstant| VMLISP:QCAR CONS ATOM
VMLISP:EXIT CDR CAR BOOT:SPADCALL BOOT::LETT
BOOT: : |devaluate| LIST SVREF VMLISP:QREFELT
BOOT: : |HasSignature| COND VMLISP:SEQ RETURN)

RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT NIL MACROS

(BOOT: : | spadConstant| VMLISP:QCAR VMLISP:EXIT BOOT:SPADCALL
BOOT: :LETT VMLISP:QREFELT COND VMLISP:SEQ RETURN))

NAME BOOT:: |EQ;*;3$;25| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES

(VMLISP:QCDR CDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT
BOOT : SPADCALL)

RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS

(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT::|EQ;Zero;$;23| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES
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#S(FN

#S(FN

#S(FN

#S(FN

#S(FN

#S(FN

#S(FN

#S(FN

#S(FN
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(CDR BOOT:: |spadConstant| CAR SVREF VMLISP:QREFELT BOOT:SPADCALL)

RETURN-TYPE NIL ARG-TYPES (T) NO-EMIT NIL MACROS

(BOOT: : | spadConstant| VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT:: |EQ;characteristic;Nni;36| DEF DEFUN VALUE-TYPE T

FUN-VALUES NIL CALLEES

(CDR CAR SVREF VMLISP:QREFELT BOOT:SPADCALL) RETURN-TYPE NIL

ARG-TYPES (T) NO-EMIT NIL MACROS (VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT::|EQ;leftOne;$U;31| DEF DEFUN VALUE-TYPE T FUN-VALUES

NIL CALLEES

(VMLISP:QCDR BOOT:: |spadConstant| CONS VMLISP:QCAR EQL
BOOT: : QEQCAR COND VMLISP:EXIT CDR CAR SVREF VMLISP:QREFELT
BOOT : SPADCALL BOOT::LETT VMLISP:SEQ RETURN)

RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT NIL MACROS

(VMLISP:QCDR BDOT::IspadConstantI VMLISP:QCAR BOOT: :QEQCAR COND
VMLISP:EXIT VMLISP:QREFELT BOOT:SPADCALL BOOT::LETT
VMLISP:SEQ RETURN))

NAME BUOT::lEQ;Swap;2$;6| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES (CDR CAR SVREF VMLISP:QREFELT BOOT:SPADCALL CONS)

RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT NIL MACROS

(VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT::|EQ;-;2$;18| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES (CDR CAR SVREF VMLISP:QREFELT BOOT:SPADCALL) RETURN-TYPE

NIL ARG-TYPES (T T) NO-EMIT NIL MACROS

(VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT:: |EQ;subst;3$;43| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES

(CDR CAR SVREF VMLISP:QREFELT BOOT:SPADCALL CONS VMLISP:EXIT
BOOT: :LETT VMLISP:SEQ RETURN)

RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS

(VMLISP:QREFELT BOOT:SPADCALL VMLISP:EXIT BOOT::LETT VMLISP:SEQ
RETURN) )

NAME BOOT::|EQ;=;2S$;2| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES (CONS) RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL

MACROS NIL)

NAME BOOT::|EQ;*;$S$;28| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES

(VMLISP:QCDR CDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT
BOOT:SPADCALL)

RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS

(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT::|EQ;+;S2$;16| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES (CDR CONS CAR SVREF VMLISP:QREFELT BOOT:SPADCALL)

RETURN-TYPE NIL ARG-TYPES (T T T) NO-EMIT NIL MACROS

(VMLISP:QREFELT BOOT:SPADCALL))

NAME BOOT:: |Equation;| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL

CALLEES

(BOOT:: |EQ;One;$;29| BOOT::|EQ;Zero;$;231
BOOT: : |dispatchFunction| BOOT::|testBitVector| COND
BOOT: : [Record0| BOOT::|Record| BOOT::|stuffDomainSlots| CONS
BOOT: : |haddProp| BOOT:: |HasCategory| BOOT::|buildPredVector|
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SYSTEM:SVSET SETF VMLISP:QSETREFV LIST

BOOT: : |devaluate| BOOT::LETT RETURN)
RETURN-TYPE NIL ARG-TYPES (T) NO-EMIT NIL MACROS
(BOOT: : |dispatchFunction| COND BOOT::|Record| SETF

VMLISP:QSETREFV BOOT::LETT RETURN))

#S(FN NAME BOOT:: |EQ;coerce;$B;14| DEF DEFUN VALUE-TYPE T FUN-VALUES
NIL CALLEES
(CDR VMLISP:QCDR VMLISP:QCAR CAR SVREF VMLISP:QREFELT

BOOT : SPADCALL)
RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT NIL MACROS
(VMLISP:QCDR VMLISP:QCAR VMLISP:QREFELT BOOT:SPADCALL))

#S(FN NAME BOOT::|EQ;rhs;$S;5| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL
CALLEES (CDR VMLISP:QCDR) RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT
NIL MACROS (VMLISP:QCDR))

#S(FN NAME OTHER-FORM DEF NIL VALUE-TYPE NIL FUN-VALUES NIL CALLEES NIL
RETURN-TYPE NIL ARG-TYPES NIL NO-EMIT NIL MACROS NIL)

#S(FN NAME BOOT::|EQ;inv;2$;33| DEF DEFUN VALUE-TYPE T FUN-VALUES NIL
CALLEES (CDR CAR SVREF VMLISP:QREFELT BOOT:SPADCALL CONS)
RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT NIL MACROS
(VMLISP:QREFELT BOOT:SPADCALL))

#S(FN NAME BOOT:: |EQ;rightOne;$U;35| DEF DEFUN VALUE-TYPE T FUN-VALUES
NIL CALLEES
(BOUT::IspadConstant| CDR CAR SVREF VMLISP:QREFELT BOOT:SPADCALL

CONS)
RETURN-TYPE NIL ARG-TYPES (T T) NO-EMIT NIL MACROS
(BOOT: : | spadConstant | VMLISP:QREFELT BOOT:SPADCALL))
#S(FN NAME BOOT:: |Equation| DEF DEFUN VALUE-TYPE T FUN-VALUES
(SINGLE-VALUE) CALLEES
(REMHASH VMLISP:HREM BOOT::|Equati0n;| PROG1
BOOT: : |CDRwithIncrement| GETHASH VMLISP:HGET
BOOT: : |devaluate| LIST BOOT::|lassocShiftWithFunction]|
BOOT: :LETT COND RETURN)

RETURN-TYPE NIL ARG-TYPES (T) NO-EMIT NIL MACROS

(VMLISP:HREM PROG1 VMLISP:HGET BOOT::LETT COND RETURN)) ))

1.7 The index.kaf file

Each constructor (e.g. EQ) had one library directory (e.g. EQ.nrlib). This directory con-
tained a random access file called the index.kaf file. These files contain runtime information
such as the operationAlist and the ConstructorModemap. At system build time we merge all
of these .nrlib/index.kaf files into one database, INTERP.daase. Requests to get information
from this database are cached so that multiple references do not cause additional disk i/o.

Before getting into the contents, we need to understand the format of an index.kaf file. The
kaf file is a random access file, originally used as a database. In the current system we make
a pass to combine these files at build time to construct the various daase files.

This is just a file of lisp objects, one after another, in (read) format.
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A Kkaf file starts with an integer, in this case, 35695. This integer gives the byte offset to the
index. Due to the way the file is constructed, the index is at the end of the file. To read a
kaf file, first read the integer, then seek to that location in the file, and do a (read). This
will return the index, in this case:

(("slotlInfo" 0 32444)
("documentation" 0 29640)
("ancestors" 0 28691)
("parents" 0 28077)
("abbreviation" 0 28074)
("predicates" 0 25442)
("attributes" 0 25304)
("signaturesAndLocals" 0 23933)
("superDomain" 0 NIL)
("operationAlist" 0 20053)
("modemaps" 0 17216)
("sourceFile" 0 17179)
("constructorCategory" 0 15220)
("constructorModemap" 0 13215)
("constructorKind" 0 13206)
("constructorForm" 0 13191)
("compilerInfo" 0O 4433)
("loadTimeStuff" 0 20))

This is a list of triples. The first item in each triple is a string that is used as a lookup key
(e.g. “operationAlist”). The second element is no longer used. The third element is the byte
offset from the beginning of the file.

So to read the “operationAlist” from this file you would:
1. open the index.kaf file
2. (read) the integer
3. (seek) to the integer offset from the beginning of the file
4. (read) the index of triples
5. find the keyword (e.g. “operationAlist”) triple
6. select the third element, an integer
7. (seek) to the integer offset from the beginning of the file

8. (read) the “operationAlist”

Note that the information below has been reformatted to fit this document. In order to save
space the index.kaf file is does not use prettyprint since it is normally only read by machine.
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1.7.1 The index offset byte

35695

1.7.2 The “loadTimeStuff”

(setf (get ’|Equation| ’|infovec|)
(LIST *#(NIL NIL NIL NIL NIL NIL (|locall |#1|) ’|Repl|

(0 . |rightZero|) |EQ;1lhs;$S;4| (|Factored| $)
(6 . l|factorl)
(IRecord| (|:| |factor| 6) (l:| |exponent| 74))
(IList| 12) (|Factored| 6) (10 . |factors|) (15 . |Zerol)
|EQ;equation;28$;3| (|List| $) (19 . |factorAndSplitl)
|EQ;=;28%;2] |EQ;rhs;$S;5| |EQ;swap;2$;6] (|Mappingl| 6 6)
|EQ;map;M2$;7| (|Symboll) (24 . levall) (31 . |evall)
(IList| 25) (lList| 6) (38 . levall) (45 . levall)
(|Equation| 6) (52 . |evall) (58 . |evall) (|List| 32)
(64 . |evall) (70 . |evall|) (|Boolean|) (76 . =) (82 . =)
(|OutputForm|) (88 . |coercel) (93 . =) (99 . |coercel)
(104 . |coercel) (109 . +) (115 . +) (121 . +) (127 . +)
(133 . -) (138 . -) (143 . -) (149 . -) (155 . -)
(161 . |Zerol) (165 . -) (171 . |leftZerol|) (176 . *)
(182 . %) (188 . *) (194 . x) (200 . |Onel|) (204 . |Onel)
(|Union| $ ’"failed") (208 . |recipl|) (213 . |recipl)
(218 . |leftOnel) (223 . |rightOnel) (228 . |inv])
(233 . |inv|) (|NonNegativeInteger|)
(238 . |characteristic|) (242 . |characteristic|)
(lInteger|) (246 . |coercel) (251 . %) (|Factored| 78)
(|Polynomiall| 74)
(|MultivariateFactorize| 25 (|IndexedExponents| 25) 74 78)
(257 . |factorl)
(IRecord| (l:| |factor| 78) (l:| |exponent| 74))
(IList| 81) (262 . [factors|) (267 . |differentiatel)
(273 . ldifferentiatel|) (|CardinalNumber|)
(279 . |coercel|l) (284 . |dimension|) (288 . /) (294 . /)
(|Equation| $) (300 . |subst|) (306 . |substl)
(|PositiveInteger|) (|List| 71) (|SingleInteger|)
(1Stringl))

*#(7= 312 |zero?| 318 |swapl| 323 |subtractIfCan| 328 |subst]|
334 |sample| 340 |rightZero| 344 |rightOne| 349 |rhs| 354
|recip| 359 |one?| 364 |map| 369 |lhs| 375 |leftZero| 380
|leftOne| 385 |latex| 390 |inv| 395 |hash| 400
|factorAndSplit| 405 |evall 410 |equation| 436 |dimension|
442 |differentiate| 446 |conjugate| 472 |commutator| 478
|coerce| 484 |characteristic| 499 ~ 503 |Zero| 521 |Onel
525 D 529 = 555 / 567 - 579 + 602 ** 620 * 638)

>((lunitsKnown| . 12) (|rightUnitary| . 3)

(|leftUnitary| . 3))
(CONS (ImakeByteWordVec2| 25
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’(1 15 4 14 5 14 35321 21 6 21 17 24 19 25 0 2
25 2 7))
(CONS ’#(|VectorSpace&| |Module&l
|PartialDifferentialRing&| NIL |Ring&| NIL NIL
NIL NIL |AbelianGroup&| NIL |Group&l|
| AbelianMonoid&| |Monoid&| |AbelianSemiGroup&|
| SemiGroup&| |SetCategory&| NIL NIL
|BasicType&| NIL |InnerEvalable&l)
(CONS ’#((|VectorSpacel| 6) (|Module| 6)
(|PartialDifferentialRing| 25)
(IBiModule| 6 6) (|Ringl)
(|LeftModule| 6) (|RightModule| 6)
(IRngl) (lLeftModulel| $$)
(|AbelianGroup|)
(|CancellationAbelianMonoid|) (|Groupl)
(IAbelianMonoid|) (|Monoidl|)
(|AbelianSemiGroup|) (|SemiGroupl)
(ISetCategoryl) (|Typel)
(ICoercibleTo| 41) (|BasicTypel)
(ICoercibleTo| 38)
(|InnerEvalable| 25 6))
(ImakeByteWordVec2| 97
’1000816 100 111 14 13 0 15
016 1 018 0 19 3 6 0 0 25 6 26
0025627 36002829 3030
282931 2600323320000
6 003536200018 37 2 6 38
392038004016 41
0431041044 10 38
046 20 4
0649 1 5
05220 5
0
0
6

(o))

w o N

55 2 6 6
58 2 0
6 61 0 62 63 1 6 64 0 65
0640661064067 10640681
006910007006 717200T71
73160747520074076 17977
78 80 1 77 82 0 83 2 0

6

O O O O o, O
O O 0 O O
a0 O OO

O N =

O O O N - N
O O O OO
> O O OO

9
0

O P, O OO OO OO ONOOo

0

3 2
71 2
0 9

[are



1.7. THE INDEX.KAF FILE

11260001260
24104412380
07412160071

00113074
45 0 3 71 73 2
1218 00 94

1
0
020055016 06324002812
0

02513400 28 95

0
7
1
6
1
4
7112238004020
00092100611
0
2
6
0
2
6

> | LookupComplete|))

1.7.3 The “compilerInfo”

(SETQ |$CategoryFrame|
(lput| ’|Equation| ’|isFunctor|

’(((levall ($ $ (IList| (ISymboll)) (IList]
(lhas| |#1| (|InnerEvalable| (|Symboll) |
(ELT $ 31))
((levall ($ $ (ISymboll) [#1]))
(lhas| |#1| (|InnerEvalable| (|Symboll) |
(ELT $ 27))

3400 25
6 20 2 11
51 2 20
0 6 54
2300
1218
74 0 76
18 00

1
06
20 0
0
8

O N O ON
OON O BN
~
= N O O

© O
N O

[#11)))
#11))

#11))

(("= ((IBoolean|) $ $)) (lhas| [#1| (|SetCategoryl))

(ELT $ NIL))

((= ((IBoolean|) $ $)) (lhas| [#1] (l|SetCategoryl))

(ELT $ 40))

((lcoerce| ((|OutputForm|) $))

(lhas| |#1| (|SetCategoryl|)) (ELT $ 44))
((lhash| ((|SingleIntegerl|) $))

(lhas| |#1| (|SetCategoryl)) (ELT $ NIL))

((l1latex| ((IStringl|) $)) (lhas| |#1| (|SetCategoryl))

(ELT $ NIL))
((lcoerce| ((|Booleanl|) $)) (lhas| [#1] (
(ELT $ 45))

SetCategoryl))

((+ ($ % %)) (lhas| |#1] (lAbelianSemiGroupl))

(ELT $ 47))
((* ($ (|PositivelInteger|) $))

(lhas| |#1| (lAbelianSemiGroup|)) (ELT $ NIL))

((1Zerol ($)) (lhas| |#1| (lAbelianGroupl)
(CONST $ 55))
((Isamplel ($))
(OR (lhas| [#1] (|AbelianGroupl))
(lhas| [#1] (|Monoidl)))
(CONST $ NIL))

)

((lzero?| ((|Boolean|) $)) (lhas| |#1| (lAbelianGroupl))

35
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(ELT $ NIL))

((x ($ (INonNegativeInteger|) $))

(lhas| |#1| (|AbelianGroupl)) (ELT $ NIL))
((lsubtractIfCan| ((|Union| $ "failed") $ $))

(lhas| |#1| (lAbelianGroupl|)) (ELT $ NIL))

((- ($ $)) (lhas| |#1] (|AbelianGroupl|)) (ELT $ 51))
((- ($ $ $)) (lhas| [#1] (lAbelianGroupl|)) (ELT $ 52))
((x ($ (lIntegerl) $)) (lhas| |#1| (|AbelianGroupl))
(ELT $ 76))

((x ($ 8 $) (lhas| [#1| (ISemiGroupl|)) (ELT $ 59))
((** ($ $ (|PositiveInteger|)))

(lhas| |#1| (lSemiGroup|)) (ELT $ NIL))

(" ($ $ (|PositiveIntegerl|)))

(lhas| |#1| (lSemiGroup|)) (ELT $ NIL))

((l0nel ($)) (lhas| [#1] (IMonoidl)) (CONST $ 63))
((lone?| ((|Boolean|) $)) (lhas| |#1] (|Monoidl))
(ELT $ NIL))

((x* ($ $ (INonNegativelnteger|)))

(lhas| [#1| (IMonoidl)) (ELT $ NIL))

(" ($ $ (INonNegativeInteger|)))

(lhas| [#1| (|Monoidl|)) (ELT $ NIL))

((lrecipl ((|Union| $ "failed") $))

(lhas| |#1| (IMonoidl|)) (ELT $ 66))

((linv] ($ $))

(OR (lhas| [|#1] (|Fieldl)) (lhas| [|#1| (lGroupl)))
(ELT $ 70))

o/ (%% 3N

(OR (lhas| [|#1] (|Fieldl)) (lhas| [|#1| (lGroupl)))
(ELT $ 90))

((x* ($ $ (lInteger|))) (lhas| [#1| (|Groupl))

(ELT $ NIL))

(C ($ $ (lIntegerl))) (lhas| [#1] (lGroupl))

(ELT $ NIL))

((lconjugatel ($ $ $) (lhas| |#1| (|Groupl))

(ELT $ NIL))

((lcommutator| ($ $ $)) (lhas| |#1| (lGroupl))

(ELT $ NIL))

((lcharacteristic| ((|NonNegativeInteger|)))

(lhas| |#1] (|Ringl)) (ELT $ 73))

((lcoercel ($ (lIntegerl))) (lhas| |#1| (IRingl))
(ELT $ NIL))

((* ($ I#1] $)) (lhas| [#1] (ISemiGroupl)) (ELT $ 60))
((x ($ % |#11)) (lhas| |#1| (|SemiGroupl|)) (ELT $ 61))
((ldifferentiate| ($ $ (ISymboll)))

(lhas| |#1| (|PartialDifferentialRing| (|Symboll)))
(ELT $ 85))

((ldifferentiate| ($ $ (IList| (|Symboll))))

(lhas| |#1| (|PartialDifferentialRing| (|Symboll)))
(ELT $ NIL))

((ldifferentiatel|

OVERVIEW
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($ $ (ISymbol|) (|NonNegativeInteger|)))
(lhas| |#1| (|PartialDifferentialRing| (|Symboll)))
(ELT $ NIL))
((ldifferentiatel|

($ $ (IList| (|Symboll))

(IList| (|NonNegativeInteger|))))
(lhas| [#1| (|PartialDifferentialRing| (|Symboll)))
(ELT $ NIL))
(D ($ $ (ISymboll)))
(lhas| [#1| (|PartialDifferentialRing| (|Symboll)))
(ELT $ NIL))
(D ($ $ (IList| (ISymboll))))
(lhas| [#1| (|PartialDifferentialRing| (|Symboll)))
(ELT $ NIL))
((D ($ $ (ISymbol|) (INonNegativeInteger|)))
(lhas| [#1| (|PartialDifferentialRing| (|Symboll)))
(ELT $ NIL))
((D ($$ (IList| (lSymboll))
(IList| (|NonNegativeInteger|))))

(lhas| |#1| (|PartialDifferentialRing| (|Symboll)))
(ELT $ NIL))
((/ ($ $ I#11)) (lhas| |#1| (|Fieldl)) (ELT $ NIL))
((ldimension| ((|CardinalNumber])))
(lhas| |#1| (|Fieldl|)) (ELT $ 88))
((lsubst| ($ $ $)) (lhas| |#1| (|ExpressionSpacel))
(ELT $ 93))
((lfactorAndSplit| ((IList| $) $))
(lhas| |#1| (|IntegralDomain|)) (ELT $ 19))
((lrightOne| ((|Union| $ "failed") $))
(lhas| [#1| (IMonoidl|)) (ELT $ 68))
((l1leftOne| ((|Union| $ "failed") $))
(lhas| |#1] (|Monoidl|)) (ELT $ 67))
((- ($ ¢ I#11)) (lhas| |#1] (|AbelianGroupl))

(ELT $ 54))

((- ($ I#1] $)) (lhas| |#1] (|AbelianGroup|))
(ELT $ 53))

(ClrightZerol ($ $)) (lhas| |#1| (|AbelianGroupl))
(ELT $ 8))

((|leftZerol ($ $)) (lhas| |#1| (|AbelianGroupl))
(ELT $ 57))

((+ ($ % |#11)) (lhas| |#1| (|AbelianSemiGroupl))
(ELT $ 49))

((+ ($ I1#1] $)) (lhas| |#1| (|AbelianSemiGroupl))
(ELT $ 48))

(Clevall ($ $ (IListl| $)))

(AND (lhas| [#1| (|Evalablel| [#1]))
(lhas| |#1| (|SetCategoryl)))

(ELT $ 37))

((levall ($ $ $))

(AND (lhas| |#1| (|Evalable| [#1]))



38 CHAPTER 1.

(lhas| [#1] (|SetCategoryl)))
(ELT $ 34))
((lmap| ($ (IMappingl| [#1| [#11) $)) T (ELT $ 24))
(Clrhs| (l#1] $)) T (ELT $ 21))
(Cl1hs| Cl#1] $) T (ELT $ 9))
((lswapl ($ $) T (ELT $ 22))
((lequation| ($ [#1| [#1])) T (ELT $ 17))
((= ($ I#1| |#11)) T (ELT $ 20)))
(laddModemap| ’|Equation| ’(|Equation| [#1])
>((1Join| (|Typel)
(CATEGORY |domain|
(SIGNATURE = ($ |#1] [#1]))
(SIGNATURE |equation| ($ [#1| [#11]))
(SIGNATURE |swapl ($ $))
(SIGNATURE |1lhs| (l#1] $))
(SIGNATURE Irhs| (l#1] $))
(SIGNATURE |map]|
($ (IMapping| [#1] [#1]) $))
(IF (lhas| |#1]
(|InnerEvalable| (|Symboll) [#1]))
(ATTRIBUTE
(| InnerEvalable| (|Symboll) [#11))
|noBranch]|)
(IF (lhas| |#1| (|SetCategoryl))
(PROGN
(ATTRIBUTE (|SetCategoryl))
(ATTRIBUTE
(|CoercibleTo| (|Boolean])))
(IF (lhas| |#1] (|Evalable| [#1]))
(PROGN
(SIGNATURE |evall ($ $ $))
(SIGNATURE |evall
($ $ (IList] $))))
|noBranch|))
|noBranch]|)
(IF (lhas| |#1| (|AbelianSemiGroupl))
(PROGN
(ATTRIBUTE (|AbelianSemiGroupl))
(SIGNATURE + ($ [#1] $))
(SIGNATURE + ($ $ [#11)))
|noBranch]|)
(IF (lhas| [|#1] (|AbelianGroupl))
(PROGN
(ATTRIBUTE (|AbelianGroupl))
(SIGNATURE |leftZerol ($ $))
(SIGNATURE |rightZero| ($ $))
(SIGNATURE - ($ [#1] $))
(SIGNATURE - ($ $ [#11)))
|noBranch|)
(IF (lhas| |#1| (lSemiGroupl))

OVERVIEW
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(ITypel))

(IF

(IF

(IF

(IF

(IF

(IF

(IF

(IF

(PROGN
(ATTRIBUTE (|SemiGroupl))
(SIGNATURE * ($ |#1| $))
(SIGNATURE * ($ $ [#1])))
|noBranch]|)
(lhas| |#1| (|Monoidl))
(PROGN
(ATTRIBUTE (|Monoidl))
(SIGNATURE |leftOnel
((|Union| $ "failed") $))
(SIGNATURE |rightOnel|
((lUnion| $ "failed") $)))
|noBranch|)
(lhas| |#1| (lGroupl))
(PROGN
(ATTRIBUTE (|Groupl))
(SIGNATURE |leftOnel
((|Union| $ "failed") $))
(SIGNATURE |rightOne]
((lUunion| $ "failed") $)))
|noBranch|)
(lhas| [#1] (IRingl))
(PROGN
(ATTRIBUTE (|Ringl))
(ATTRIBUTE (|BiModulel| [#1| [#11)))
|noBranch]|)
(lhas| [#1| (|CommutativeRingl))
(ATTRIBUTE (|Modulel| |#1]))
|noBranch]|)
(lhas| [#1| (|IntegralDomain|))
(SIGNATURE |factorAndSplitl|
(CIList] $) $))
|noBranch|)
(lhas| |#1|
(|PartialDifferentialRingl
(18ymboll)))
(ATTRIBUTE
(|PartialDifferentialRingl
(18ymboll)))
|noBranch|)
(lhas| [#1] (IFieldl))
(PROGN
(ATTRIBUTE (|VectorSpacel| [#11]))
(SIGNATURE / ($ $ $))
(SIGNATURE |inv| ($ $)))
|noBranch|)
(lhas| |#1| (|ExpressionSpacel))
(SIGNATURE |subst| ($ $ $))
|noBranch|)))
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T ’|Equation]|
(lput| ’|Equation| ’|model
> (|Mapping|
(1Join| (ITypel)
(CATEGORY |domain|
(SIGNATURE = ($ |#1] |#11]))
(SIGNATURE |equation|
($ 1#1] |1#11))
(SIGNATURE |swap| ($ $))
(SIGNATURE |1lhs| (l#1] $))
(SIGNATURE Irhs| (l#1] $))
(SIGNATURE |map]|
($ (IMapping| |#1] |#1]) $))
(IF
(lhas| [#1]
(|InnerEvalable| (|Symboll)
[#11))
(ATTRIBUTE
(|InnerEvalable| (|Symboll)
[#11))
|noBranch|)
(IF (lhas| |#1| (|SetCategoryl))
(PROGN
(ATTRIBUTE (|SetCategoryl))
(ATTRIBUTE
(|CoercibleTo| (|Booleanl)))
(IF
(lhas| [#1]
(|Evalable| |#11]))
(PROGN
(SIGNATURE levall ($ $ $))
(SIGNATURE |eval]
($ $ C(IListl $))
|noBranch|))
|noBranch|)
(IF
(lhas| [#1]
(| AbelianSemiGroupl|))
(PROGN
(ATTRIBUTE
(lAbelianSemiGroupl))
(SIGNATURE + ($ |#1] $))
(SIGNATURE + ($ $ [#11)))
|noBranch|)
(IF (lhas| [#1| (|AbelianGroupl))
(PROGN
(ATTRIBUTE (|AbelianGroupl))
(SIGNATURE |leftZero| ($ $))
(SIGNATURE |rightZerol ($ $))
(SIGNATURE - ($ |#1] $))

OVERVIEW
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(SIGNATURE - ($ $ [#11)))
|noBranch|)
(IF (lhas| |#1| (|SemiGroupl))
(PROGN
(ATTRIBUTE (|SemiGroupl))
(SIGNATURE * ($ |#1] $))
(SIGNATURE * ($ $ [#1])))
|noBranch|)
(IF (lhas| |#1| (|Monoidl))
(PROGN
(ATTRIBUTE (|Monoidl|))
(SIGNATURE |leftOnel
((lUnion| $ "failed") $))
(SIGNATURE |rightOnel|
((|Union| $ "failed") $)))
|noBranchl|)
(IF (lhas| |#1| (lGroupl))
(PROGN
(ATTRIBUTE (|Groupl))
(SIGNATURE |leftOnel
((lUnion| $ "failed") $))
(SIGNATURE |rightOne]
((|Union| $ "failed") $)))
|noBranchl)
(IF (lhas| |#1| (IRingl))
(PROGN
(ATTRIBUTE (|Ringl))
(ATTRIBUTE
(IBiModule| [#1| [#11)))
|noBranchl|)
(IF
(lhas| [#1| (|CommutativeRingl|))
(ATTRIBUTE (|Modulel| [#1]))
|noBranchl|)
(IF
(lhas| |#1| (|IntegralDomain]))
(SIGNATURE |factorAndSplitl|
(C(IList] $) $)
|noBranchl)
(IF
(lhas| [#1]
(|PartialDifferentialRing|
(I1Symboll)))
(ATTRIBUTE
(|PartialDifferentialRing|
(I1Symboll)))
|noBranch|)
(IF (lhas| |#1] (|Fieldl))
(PROGN
(ATTRIBUTE
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(|VectorSpacel| |#11]))
(SIGNATURE / ($ $ $))
(SIGNATURE |invl| ($ $)))

|noBranch|)

(IF

(lhas| |#1| (|ExpressionSpacel))

(SIGNATURE |subst!| ($ $ $))

InoBranch|)))

(ITypel))
| $CategoryFrame|))))

1.7.4 The “constructorForm?”

(|Equation]| S)

1.7.5 The “constructorKind”

|domain |

1.7.6 The “constructorModemap”

(((|Equation| |#11])
(1Join| (ITypel)
(CATEGORY |domain| (SIGNATURE = ($ |#1| [#1[))

(SIGNATURE |equation| ($ [|#1] [#11))

(SIGNATURE |swap| ($ $)) (SIGNATURE |lhs| (l#1] $))

(SIGNATURE |rhs| (l#1] $))

(SIGNATURE |map| ($ (IMapping| [#11 [#11) $))

(IF (lhas| |#1| (|InnerEvalable| (|Symbol|) [#11]))
(ATTRIBUTE (|InnerEvalable| (|Symboll|) [#1]))
|noBranch|)

(IF (lhas| [#1] (|SetCategoryl))

(PROGN
(ATTRIBUTE (|SetCategoryl))
(ATTRIBUTE (|CoercibleTol| (|Boolean|)))
(IF (lhas| |#1] (|Evalablel| [#11))
(PROGN
(SIGNATURE |evall ($ $ $))
(SIGNATURE levall ($ $ (IListl| $))))
|noBranch|))
|noBranch|)
(IF (lhas| [|#1| (|AbelianSemiGroupl))
(PROGN
(ATTRIBUTE (|AbelianSemiGroupl))
(SIGNATURE + ($ |#1] $))
(SIGNATURE + ($ $ [#11)))
|noBranch|)
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(IF

(IF

(IF

(IF

(IF

(IF

(IF

(IF

(IF

(IF

(ITypel))
(T |Equationl|))

(lhas| |#1| (|AbelianGroupl))
(PROGN
(ATTRIBUTE (|AbelianGroupl))
(SIGNATURE |leftZerol ($ $))
(SIGNATURE |rightZerol| ($ $))
(SIGNATURE - ($ |#1] $))
(SIGNATURE - ($ $ [#11)))
|noBranch|)
(lhas| [#1| (|SemiGroupl))
(PROGN
(ATTRIBUTE (|SemiGroupl))
(SIGNATURE * ($ |#1] $))
(SIGNATURE * ($ $ [#1])))
|noBranch|)
(lhas| |#1] (|Monoidl))
(PROGN
(ATTRIBUTE (|Monoidl))
(SIGNATURE |leftOne| ((|Union| $ "failed") $))
(SIGNATURE |rightOnel| ((|Union| $ "failed") $)))
|noBranch|)
(lhas| [#1] (IGroupl))
(PROGN
(ATTRIBUTE (|Groupl))
(SIGNATURE |leftOne| ((|Union| $ "failed") $))
(SIGNATURE |rightOnel| ((|Union| $ "failed") $)))
|noBranch|)
(lhas| [#1] (IRingl))
(PROGN
(ATTRIBUTE (|Ringl))
(ATTRIBUTE (|BiModulel| [#1| [#11)))
|noBranch|)
(lhas| [#1| (|CommutativeRingl|))
(ATTRIBUTE (|Module| |#1|)) |noBranchl|)
(lhas| |#1| (|IntegralDomain]|))
(SIGNATURE |factorAndSplit| ((IList| $) $))
|noBranch|)
(lhas| |#1| (|PartialDifferentialRing| (|Symboll|)))
(ATTRIBUTE (|PartialDifferentialRing| (|Symboll)))
|noBranch|)
(lhas| [#1] (|Fieldl))
(PROGN
(ATTRIBUTE (|VectorSpacel| [#1]))
(SIGNATURE / ($ $ $))
(SIGNATURE |inv| ($ $)))
|noBranch|)
(lhas| |#1| (|ExpressionSpacel))
(SIGNATURE |subst| ($ $ $)) I|noBranchl)))
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1.7.7 The “constructorCategory”

(1Joinl| (ITypel)
(CATEGORY |domain| (SIGNATURE = ($ [|#1| [#11]))

(SIGNATURE |equation| ($ [#1| |#11]))

(SIGNATURE |swapl ($ $)) (SIGNATURE |[lhs| (l#1] $))

(SIGNATURE Irhs| (l#1] $))

(SIGNATURE |map| ($ (IMapping| [#1| |#11) $))

(IF (lhas| |#1| (|InnerEvalable| (|Symboll|) [#11))
(ATTRIBUTE (|InnerEvalable| (|Symboll) |#11))
|noBranch|)

(IF (lhas| |#1| (l|SetCategoryl))

(PROGN
(ATTRIBUTE (|SetCategoryl))
(ATTRIBUTE (|CoercibleTo| (|Boolean]|)))
(IF (lhas| [#1] (|Evalablel| [#11))
(PROGN
(SIGNATURE |evall ($ $ $))
(SIGNATURE levall ($ $ (IListl| $))))
|noBranch|))
|noBranch|)
(IF (lhas| |#1| (|AbelianSemiGroupl))
(PROGN
(ATTRIBUTE (|AbelianSemiGroupl))
(SIGNATURE + ($ |#1] $))
(SIGNATURE + ($ $ [#11)))
|noBranch|)
(IF (lhas| [|#1| (|AbelianGroupl))
(PROGN
(ATTRIBUTE (|AbelianGroupl))
(SIGNATURE |leftZerol ($ $))
(SIGNATURE |rightZerol| ($ $))
(SIGNATURE - ($ |#1] $))
(SIGNATURE - ($ $ [#1])))
|noBranch|)
(IF (lhas!| |#1| (|SemiGroupl))
(PROGN
(ATTRIBUTE (|SemiGroupl))
(SIGNATURE * ($ |#1] $))
(SIGNATURE * ($ $ [#1])))
|noBranch|)
(IF (lhas| |#1| (|Monoidl))
(PROGN
(ATTRIBUTE (|Monoidl))
(SIGNATURE |leftOne| ((|Union| $ "failed") $))
(SIGNATURE |rightOne| ((|Union| $ "failed") $)))
|noBranch|)
(IF (lhas| |#1| (lGroupl))
(PROGN
(ATTRIBUTE (|Groupl))

OVERVIEW
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(SIGNATURE |leftOnel| ((|Union| $ "failed") $))
(SIGNATURE |rightOne| ((|Union| $ "failed") $)))
|noBranch|)
(IF (lhas| |#1| (IRingl))
(PROGN
(ATTRIBUTE (IRingl))
(ATTRIBUTE (|BiModulel| [|#1| [#1])))
|noBranch|)
(IF (lhas| [|#1] (|CommutativeRingl))
(ATTRIBUTE (|Module| |#1])) [|noBranchl|)
(IF (lhas| |#1] (|IntegralDomain]|))
(SIGNATURE |factorAndSplit| ((IList| $) $)) InoBranchl)
(IF (lhas| |#1| (|PartialDifferentialRing| (|Symboll)))
(ATTRIBUTE (|PartialDifferentialRing| (|Symboll)))
|noBranch|)
(IF (lhas| |#1| (|Fieldl))
(PROGN
(ATTRIBUTE (|VectorSpacel| |#1]))
(SIGNATURE / ($ $ $))
(SIGNATURE |inv| ($ $)))
|noBranch|)
(IF (lhas| |#1| (|ExpressionSpacel))
(SIGNATURE |subst| ($ $ $)) |noBranchl)))

1.7.8 The “sourceFile”

"/research/test/int/algebra/EQ.spad"

1.7.9 The “modemaps”

((= (k1 *1 *2 *2)
(AND (|isDomain| *1 (|Equation| *2)) (|ofCategoryl| *2 (|Typel))))
(lequation| (*1 *1 %2 *2)
(AND (|isDomain| *1 (|Equation| *2)) (|ofCategory| *2 (|Typel))))
(lswap| (*1 *1 x1)
(AND (|isDomain| *1 (|Equation| *2))
(lofCategoryl *2 (|Typel))))
(I1hs| (*1 %2 *1)
(AND (|isDomain| *1 (|Equation| *2))
(lofCategoryl *2 (|Typel))))
(Irhs| (x1 %2 *1)
(AND (|isDomain| *1 (|Equation| *2))
(lofCategoryl| *2 (|Typel))))
(Imap| (*1 *1 *2 *1)
(AND (|isDomain| *2 (|Mapping| *3 *3))
(lofCategoryl *3 (|Typel))
(lisDomain| *1 (|Equation| *3))))
(levall (*1 *1 *1 *1)
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(AND (|ofCategoryl| *2 (|Evalable| *2))
(lofCategory| *2 (|SetCategoryl))
(lofCategory| *2 (|Typel))
(lisDomain| *1 (|Equation| *2))))
(levall (%1 *1 *1 *2)
(AND (|isDomain| *2 (|List| (|Equation| *3)))
(lofCategory| *3 (|Evalable| *3))
(lofCategory| *3 (|SetCategoryl))
(lofCategory| *3 (|Typel))
(lisDomain| *1 (|Equation| *3))))
(+ (%1 *1 *2 *1)
(AND (|isDomain| *1 (|Equation| *2))
(lofCategory| *2 (|AbelianSemiGroupl))
(lofCategoryl *2 (|Typel))))
(+ (%1 *1 *1 *2)
(AND (|isDomain| *1 (|Equation| *2))
(lofCategory| *2 (|AbelianSemiGroupl))
(lofCategoryl *2 (|Typel))))
(lleftZero| (x1 *1 *1)
(AND (|isDomain| *1 (|Equation| *2))
(lofCategory| *2 (|AbelianGroupl))
(lofCategoryl *2 (|Typel))))
(lrightZero| (%1 *1 *1)
(AND (|isDomain| *1 (|Equation| *2))
(lofCategory| *2 (|AbelianGroupl))
(lofCategoryl *2 (ITypel))))
(= (%1 *1 *2 *1)
(AND (|isDomain| *1 (|Equation| *2))
(lofCategory| *2 (|AbelianGroupl|)) (lofCategoryl|l *2 (|Typel))))
(= (%1 *1 *1 *2)
(AND (|isDomain| *1 (|Equation| *2))
(lofCategory| *2 (|AbelianGroupl)) (lofCategoryl|l *2 (|Typel))))
(1leftOnel| (*1 *1 *1)
(lpartial| AND (|isDomain| *1 (|Equation| *2))
(lofCategoryl| *2 (|Monoidl)) (lofCategoryl| *2 (ITypel))))
(lrightOne| (*1 *1 *1)
(lpartial| AND (|isDomain| *1 (|Equation| *2))
(lofCategoryl| *2 (|Monoidl)) (lofCategoryl| *2 (ITypel))))
(lfactorAndSplit| (*1 *2 *1)
(AND (|isDomain| *2 (|List| (|Equation| *3)))
(lisDomain| *1 (|Equation| *3))
(lofCategory| *3 (|IntegralDomain|))
(lofCategory| *3 (|Typel))))
(Isubst| (*1 *1 *1 *1)
(AND (|isDomain| *1 (|Equation| *2))
(lofCategory| *2 (|ExpressionSpacel))
(lofCategoryl *2 (ITypel))))
(x (%1 *x1 *1 %x2)
(AND (|isDomain| *1 (|Equation| #*2))
(lofCategory| *2 (|SemiGroupl|)) (lofCategoryl| *2 (|Typel))))

OVERVIEW
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(x (*1 *x1 *2 x1)
(AND (|isDomain| *1 (|Equation| *2))
(lofCategory| *2 (|SemiGroup|)) (lofCategoryl| *2 (ITypel))))
(/ (x1 *1 *1 *1)
(OR (AND (lisDomain| *1 (|Equation| *2))
(lofCategory| *2 (|Field|)) (lofCategoryl| *2 (|Typel)))
(AND (|isDomain| *1 (|Equation| *2))
(lofCategory| *2 (|Groupl)) (lofCategoryl| *2 (|Typel)))))
(linv| (*1 *1 *1)
(OR (AND (|isDomain| *1 (|Equation| *2))
(lofCategoryl| *2 (|Fieldl))
(lofCategoryl *2 (ITypel)))
(AND (|isDomain| *1 (|Equation| *2))
(lofCategory| *2 (|Groupl))
(lofCategoryl *2 (ITypel))))))

1.7.10 The “operationAlist”

(("= (((|Boolean|) $ $) NIL (lhas| [#1] (|SetCategoryl))))
(lzero?| (((|Boolean|) $) NIL (lhas| |#1| (|AbelianGroupl|))))
(Iswapl (($ $) 22))
(|subtractIfCan|
(((|Union| $ "failed") $ $) NIL (lhas| |#1| (|AbelianGroupl))))
(lsubst| (($ $ $) 93 (lhas| |#1| (|ExpressionSpacel))))
(|samplel
(($) NIL
(OR (lhas| [|#1| (lAbelianGroupl|)) (lhas| |#1| (|Monoidl|))) CONST))
(lrightZero| (($ $) 8 (lhas| [#1]| (|AbelianGroupl))))
(lrightOne| (((|Union| $ "failed") $) 68 (lhas| [#1| (|Monoidl|))))
(Irhs| (Cl1#1] $) 21))
(lrecipl (((|Union| $ "failed") $) 66 (lhas| |#1| (IMonoid|))))
(lone?| (((|Boolean|) $) NIL (lhas| |#1]| (|Monoidl))))
(lmap| (($ (|Mapping| [#1| [#1]) $) 24)) (Ilhs| ((Cl#1| $) 9))
(lleftZerol (($ $) 57 (lhas| [#1| (|AbelianGroupl))))
(l1leftOne| (((|Union| $ "failed") $) 67 (lhas| |#1] (IMonoidl))))
(Ilatex| (((IStringl) $) NIL (lhas| |#1| (|SetCategoryl))))
(linv| (($ $) 70 (OR (lhas| |#1| (|Fieldl)) (lhas| [#1] (lGroupl)))))
(lhash| (((|SingleInteger|) $) NIL (lhas| [#1| (|SetCategoryl))))
(lfactorAndSplit| (((IList| $) $) 19 (lhas| |#1| (|IntegralDomain|))))
(levall (($ $ $) 34
(AND (lhas| [|#1| (|Evalable| [|#11))
(lhas| |#1| (lSetCategoryl))))
(($ $ (IList] $)) 37
(AND (lhas| [|#1| (|Evalable| [|#11))
(lhas| |#1| (lSetCategoryl))))
(($ $ (ISymboll) |#1]) 27
(lhas| |#1| (|InnerEvalable| (|Symboll) [#1])))
(($ $ (IList| (ISymboll)) (IList| [#11])) 31
(lhas| [#1] (|InnerEvalable| (|Symboll) [#1]))))
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(lequation| (($ [#1| [#1]) 17))

(ldimension| (((|CardinalNumber|)) 88 (lhas| [#1| (|Fieldl))))

(ldifferentiate]|
(($ $ (IList| (ISymboll)) (lList| (|NonNegativeInteger|))) NIL

(lhas| |#1| (|PartialDifferentialRing| (|Symboll))))
(($ $ (ISymboll) (|NonNegativeInteger|)) NIL

(lhas| |#1| (|PartialDifferentialRing| (|Symboll))))
(($ $ (IList| (ISymboll))) NIL

(lhas| |#1| (|PartialDifferentialRing| (|Symboll))))
(($ $ (ISymboll)) 85

(lhas| |#1| (|PartialDifferentialRing| (|Symboll)))))

(lconjugate| (($ $ $) NIL (lhas| [#1| (IGroupl))))

(lcommutator| (($ $ $) NIL (lhas| [#1| (IGroupl))))

(lcoercel (($ (lIntegerl|)) NIL (lhas| |#1| (|Ringl)))
(((|Booleanl|) $) 45 (lhas| |#1| (|SetCategoryl)))
(((|OutputForm|) $) 44 (lhas| |#1]| (|SetCategoryl))))

(Icharacteristic| (((|NonNegativeInteger|)) 73 (lhas| [#1| (|Ringl))))

(= (($ $ (lInteger|)) NIL (lhas| [|#1| (|Groupl)))

(($ $ (|INonNegativeInteger|)) NIL (|has| [#1| (|Monoidl)))
(($ $ (|PositiveInteger|)) NIL (lhas| |#1| (|SemiGroupl))))

(1Zerol (($) 55 (lhas| |#1| (l|AbelianGroupl|)) CONST))

(l0nel (($) 63 (lhas| [#1| (|Monoid|)) CONST))

(D (($ $ (IList| (ISymboll)) (IList| (|NonNegativeInteger|))) NIL
(lhas| |#1| (|PartialDifferentialRing| (|Symboll))))

(($ $ (ISymboll) (|NonNegativeInteger|)) NIL

(lhas| |#1| (|PartialDifferentialRing| (|Symboll))))
(($ $ (IList| (ISymboll))) NIL

(lhas| [|#1| (|PartialDifferentialRing| (|Symbol|))))
(($ $ (ISymboll)) NIL

(lhas| |#1| (|PartialDifferentialRing| (|Symboll)))))

(= (($ [#1] [#1]) 20)

(((|Boolean|) $ $) 40 (lhas| [|#1| (|SetCategoryl))))

(/ (($ $ I#11) NIL (lhas| |#1| (IFieldl)))

(($ $ $) 90 (OR (lhas| [#1| (IFieldl|)) (lhas| |#1| (lGroupl)))))

(- (($ I#1] $) 53 (lhas| [#1] (|AbelianGroup|)))

(($ $ I#1]) 54 (lhas| |#1] (|AbelianGroupl)))
(($ $ %) 52 (lhas| |#1| (lAbelianGroupl)))
(($ $) 51 (lhas| |#1| (|AbelianGroupl))))
(+ (($ I#1] $) 48 (lhas| |#1] (lAbelianSemiGroup|)))
(($ $ I#11) 49 (lhas| |#1| (|AbelianSemiGroupl|)))
(($ $ $ 47 (lhas| |#1] (|AbelianSemiGroupl|))))
(kx (($ $ (lInteger|)) NIL (lhas| [#1| (IGroupl)))
(($ $ (INonNegativeInteger|)) NIL (lhas| |#1| (|Monoidl)))
(($ $ (|PositiveInteger|)) NIL (lhas| |#1| (|SemiGroupl))))
(* (($ $ |#11) 61 (lhas| |#1| (|SemiGroupl)))
(($ I#1] $) 60 (lhas| |#1| (lSemiGroupl)))
(($ $ $) 59 (lhas| [#1] (lSemiGroupl)))
(($ (lInteger!|) $) 76 (lhas| |#1| (|AbelianGroupl|)))
(($ (INonNegativelnteger|) $) NIL (lhas| [#1]| (|AbelianGroupl)))
(($ (lPositiveInteger|) $) NIL (lhas| |#1| (|AbelianSemiGroupl|)))))

OVERVIEW
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1.7.11 The “superDomain”

1.7.12 The “signaturesAndLocals”

(C(IEQ;subst;3$;43| (3 $ $)) (IEQ;inv;2$;42] ($ $))

(1EQ;/;3%;41] ($ $ $)) (|EQ;dimension;Cn;40| ((|CardinalNumber]|)))
(1EQ;differentiate;$sS$;39| (3 $ (ISymboll)))
(|EQ;factorAndSplit;$L;38| ((IListl $) $))

(1EQ;*;I2$;37| ($ (lIntegerl|) $))

(1EQ; characteristic;Nni;36| ((|NonNegativelInteger|)))
(|EQ;rightOne;$U;35|] ((|Union| $ "failed") $))

(|EQ;leftOne;$U;34| ((|Union| $ "failed") $)) (IEQ;inv;2$;331 ($ $))
(IEQ;rightOne;$U;32| ((|Union| $ "failed") $))

(1EQ;leftOne;$U;31| ((|Union| $ "failed") $))

(IEQ;recip;$U;30| ((|Union| $ "failed") $)) (IEQ;Omne;$;29! ($))
(1EQ;*;$S$;28| ($ $ S)) (IEQ;*;S28;271 ($ S §))

(IEQ;*;52%;26] ($ 5 $)) (IEQ;*;3%;25]1 ($ $ $)) (IEQ;-;3%;24] ($ $ $))
(1EQ;Zero;$;23|1 ($)) (|EQ;rightZero;2$;22| ($ $))
(IEQ;leftZero;2$;211 ($ $)) (IEQ;-;$5%$;201 ($ $ S))

(IEQ;-;52%;19] ($ 5 $)) (IEQ;-;2%;18] ($ $)) (IEQ;+;$s$;17| (3 $ s))
(1EQ;+;82%;16| ($ S $)) (IEQ;+;3%;15] ($ $ $))

(|EQ;coerce;$B;14| ((|Boolean]|) $))

(1EQ;coerce;$0f;13| ((|OutputForm|) $))

(1EQ;=;2$B;12| ((|Boolean|) $ $)) (IEQ;eval;$L$;11| ($ $ (IList| $)))
(1EQ;eval;33%;101 ($ $ $))

(IEQ;eval;$LL$;91 ($ $ (IList| (ISymboll)) (lList| S)))
(IEQ;eval;$sSS$;81 ($ $ (ISymboll) S))

(IEQ;map;M2$;7| ($ (IMappingl S S) $)) (IEQ;swap;2%;6] ($ $))
(1EQ;rhs;$S;5| (S $)) (IEQ;1lhs;$S;4| (S $))

(1EQ;equation;25$;3| ($ S S)) (IEQ;=;28%;21 ($ S S))
(|EQ;factorAndSplit;$L;1] ((IList| $) $)))

1.7.13 The “attributes”

((lunitsKnown| OR (lhas| [#1| (IRingl|)) (lhas| [#1| (lGroupl)))
(lrightUnitary| |has| |#1| (|Ringl))
(lleftUnitary| |lhas| [#1] (|Ringl)))

1.7.14 The “predicates”

((|HasCategory| |#1| ’(|Fieldl)) (|HasCategory| |#1| ’(|SetCategoryl))

(|HasCategory| |#1| ’(IRingl))

(|HasCategory| |#1| (LIST ’|PartialDifferentialRing| ’(|Symboll)))

(OR (|HasCategory| |#1| (LIST °’|PartialDifferentialRing| ’(|Symboll)))
(|HasCategory| |#1| ’(|Ringl)))

(|HasCategory| |#1| ’(|Groupl))

(|HasCategory| |#1|
(LIST ’|InnerEvalable| ’(|Symbol|) (ldevaluate| [#1])))
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(AND (|HasCategory| |#1| (LIST ’|Evalable| (ldevaluatel [#1])))
(|HasCategory| |#1| ’(|SetCategoryl)))
(|HasCategory| |#1| ’(|IntegralDomain|))
(|HasCategory| |#1| ’(|ExpressionSpacel))
(OR (|HasCategory| |#1| °(|Field|)) (l|HasCategory| |#1| ’(|Groupl)))
(OR (|HasCategory| |#1| ’>(|Groupl)) (|HasCategoryl| |#1| ’(IRingl)))
(|HasCategory| |#1| ’(|CommutativeRing]|))
(OR (|HasCategory| |#1| ’(|CommutativeRingl))
(|HasCategory| |#1| °(|Field|)) (|HasCategoryl| |#1| ’(IRingl)))
(OR (|HasCategory| [#1| ’(|CommutativeRingl))
(|HasCategory!| |#1| ’>(|Fieldl)))
(|HasCategory| |#1| ’(|Monoidl))
(OR (|HasCategoryl| [#1| ’>(|Groupl)) (|HasCategoryl| [#1| ’(|Monoid|)))
(|HasCategory| |#1| ’(|SemiGroupl))
(OR (|HasCategoryl| |#1| ’>(|Groupl|)) (|HasCategoryl| [#1| ’>(|Monoidl))
(|HasCategory| [|#1| ’(|SemiGroupl)))
(|HasCategory| |#1| ’(|AbelianGroupl))
(OR (|HasCategory| |#1| (LIST ’|PartialDifferentialRing| ’(|Symboll)))
(|HasCategory| |#1]| ’(|AbelianGroupl))
(|HasCategory| |#1| ’(|CommutativeRingl))
(|HasCategory| |#1]| ’(|Field|)) (|HasCategory| |#1| ’>(IRingl)))
(OR (|HasCategory| [#1| ’(|AbelianGroupl))
(|HasCategory!| |#1| ’>(|Monoidl)))
(|HasCategory| |#1| ’(|AbelianSemiGroupl))
(OR (|HasCategory| |#1| (LIST ’|PartialDifferentialRing| ’(|Symboll)))
(IHasCategory| |#1| ’>(|AbelianGroupl))
(|HasCategory| |#1| ’(|AbelianSemiGroupl))
(|HasCategory| |#1| ’(|CommutativeRing]))
(|HasCategory| |#1| ’>(|Fieldl)) (|HasCategoryl| |#1| >(IRingl)))
(OR (|HasCategory| |#1| (LIST ’|PartialDifferentialRing| ’(|Symboll)))
(|HasCategory| [#1]| ’(|AbelianGroupl))
(IHasCategory| |#1| ’(|AbelianSemiGroupl))
(|HasCategory| |#1| ’(|CommutativeRing]))
(|HasCategory| |#1| ’(|Field|)) (|HasCategory| |#1| ’(|Groupl))
(|HasCategory| |#1| ’>(|Monoid|)) (|HasCategory| [#1| ’(|Ringl))
(|HasCategory| |#1| ’(|SemiGroupl))
(|HasCategory| [#1]| ’(|SetCategoryl))))

1.7.15 The “abbreviation”

EQ

1.7.16 The “parents”

(((ITypel) . T)

((|InnerEvalable| (|Symbol|) S) |has| S
(|InnerEvalable| (|Symboll|) S))

((ICoercibleTol| (|Boolean|)) lhas| S (|SetCategoryl))

OVERVIEW
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((|SetCategoryl) |has| S (|SetCategoryl))

((lAbelianSemiGroup|) |has| S (|AbelianSemiGroupl))

((lAbelianGroup|) |has| S (|AbelianGroupl))

((ISemiGroup|) l|has| S (ISemiGroupl|)) ((|Monoid|) |has| S (|Monoidl))
((IGroupl) |has| S (|Groupl)) ((IBiModule| S 8) |has| S (|Ringl))
((IRingl|) |has| S (|Ringl)) ((|Module| S) |has| S (|CommutativeRingl))
((|PartialDifferentialRing| (|Symboll)) |has| S
(|PartialDifferentialRing| (|Symboll)))

((|VectorSpace| S) |has| S (|Fieldl)))

1.7.17 The “ancestors”

(((lAbelianGroup|) |has| S (|AbelianGroupl))
((lAbelianMonoid|) |has| S (|AbelianGroupl))
((lAbelianSemiGroupl|) |has| S (|AbelianSemiGroupl))
((IBasicTypel) |has| S (|SetCategoryl))

((I1BiModule| S S) |has| S (|Ringl))
((|CancellationAbelianMonoid|) |has| S (|AbelianGroupl))
((ICoercibleTol| (|OutputForm|)) |has| S (|SetCategoryl))
((|CoercibleTo| (|Boolean|)) |has| S (|SetCategoryl))

((lGroupl) |has| S (|Groupl))

((|InnerEvalable| (|Symboll) S) lhas| S

(|InnerEvalable| (|Symboll|) S))

((|LeftModule| $) |has| S (|Ringl))

((ILeftModule| S) |has| S (|Ringl))

((|Module| 8) lhas| S (|CommutativeRingl))

((|Monoid|) |has| S (|Monoidl))

((|PartialDifferentialRing| (|Symboll|)) |has| S
(|PartialDifferentialRing| (|Symboll)))

((IRightModule| S) l|has| S (|Ringl)) ((IRingl|) lhas| S (|Ringl))
(C(IRngl) |has| S (IRingl|)) ((lSemiGroup|) lhas| S (|SemiGroupl))
((|setCategoryl) |has| S (|SetCategoryl)) ((|Typel) . T)
((|VectorSpace| S) |has| S (|Fieldl)))

1.7.18 The “documentation”

((|constructor|
(NIL "Equations as mathematical objects. All properties of the basis
domain,{} \\spadignore{e.g.} being an abelian group are carried
over the equation domain,{} by performing the structural operations
on the left and on the right hand side."))
(Isubst| (($ $ $)
"\\spad{subst(eql,{}eq2)} substitutes \\spad{eq2} into both sides
of \\spad{eqi} the \\spad{lhs} of \\spad{eq2} should be a kernel"))
(linv| (($ $)
"\\spad{inv(x)} returns the multiplicative inverse of \\spad{x}."))
« (88
"\\spad{el/e2} produces a new equation by dividing the left and right
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hand sides of equations \\spad{el} and \\spad{e2}."))
(lfactorAndSplit|
(C(lList] $) $)
"\\spad{factorAndSplit(eq)} make the right hand side 0 and factors the
new left hand side. Each factor is equated to O and put into the
resulting list without repetitions."))
(lrightOne|
(((|Union| $ "failed") $)
"\\spad{rightOne(eq)} divides by the right hand side.")
(((|Union| $ "failed") $)
"\\spad{rightOne(eq)} divides by the right hand side,{} if possible."))
(lleftOnel
(((|Union| $ "failed") $)
"\\spad{leftOne(eq)} divides by the left hand side.")
(((|Union| $ "failed") $)
"\\spad{leftOne(eq)} divides by the left hand side,{} if possible."))
G (8 8 |#1D)
"\\spad{eqn#*x} produces a new equation by multiplying both sides of
equation eqn by \\spad{x}.")
(s 1#11 $)
"\\spad{x*eqn} produces a new equation by multiplying both sides of
equation eqn by \\spad{x}."))
(- (($ 8 |#1D
"\\spad{eqn-x} produces a new equation by subtracting \\spad{x} from
both sides of equation eqn.")
(s 1#11 $)
"\\spad{x-eqn} produces a new equation by subtracting both sides of
equation eqn from \\spad{x}."))
(lrightZerol
(($ $) "\\spad{rightZero(eq)} subtracts the right hand side."))
(lleftZerol
(($ $) "\\spad{leftZero(eq)} subtracts the left hand side."))
(+ (($ & |#1DD
"\\spad{eqn+x} produces a new equation by adding \\spad{x} to both
sides of equation eqgn.")
(s |#1] $)
"\\spad{x+eqn} produces a new equation by adding \\spad{x} to both
sides of equation egn."))

(levall (($ $ (IList| $))

"\\spad{eval(eqn,{} [x1=v1,{} ... xn=vn])} replaces \\spad{xi}
by \\spad{vi} in equation \\spad{egn}.")
(s s

"\\spad{eval(eqn,{} x=£)} replaces \\spad{x} by \\spad{f} in
equation \\spad{egn}."))

(lmap| (($ (IMapping| |#1] [#11) $)
"\\spad{map(f,{}eqn)} constructs a new equation by applying
\\spad{f} to both sides of \\spad{eqn}."))

(lrhs| C(Cl#1] $)
"\\spad{rhs(eqn)} returns the right hand side of equation
\\spad{eqn}."))
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(I1hs| (Cl#11 $
"\\spad{lhs(eqn)} returns the left hand side of equation
\\spad{eqn}."))

(lswapl (($ $)
"\\spad{swap(eq)} interchanges left and right hand side of

equation \\spad{eq}."))
(lequation|
(($ I#1] |#11) "\\spad{equation(a,{}b)} creates an equation."))
(= (($ |#1| [#1]) "\\spad{a=b} creates an equation.")))

1.7.19 The “slotInfo”

(|Equation|
(NIL ("= ((38 0 0) NIL (lhas| [#1| (|SetCategoryl))))
(lzero?| ((38 0) NIL (lhas| |#1| (lAbelianGroupl))))
(Iswapl ((0 0) 22))
(|subtractIfCan| ((64 0 0) NIL (|lhas| [#1]| (|AbelianGroup|))))
(lsubst| ((0 0 0) 93 (lhas| [|#1| (|ExpressionSpacel))))
(|samplel
((0) NIL
(OR (lhas| I|#1| (|AbelianGroupl))
(lhas| |#1| (IMonoidl)))
CONST))
(lrightZero| ((0 0) 8 (lhas| [#1| (|AbelianGroupl))))
(lrightOne| ((64 0) 68 (lhas| |#1| (|Monoidl))))
(Irhs| ((6 0) 21))
(lrecipl ((64 0) 66 (lhas| |#1| (IMonoidl))))
(lone?| ((38 0) NIL (lhas| |#1| (IMonoidl))))
(lmapl (0 23 0) 24)) (llhs| ((6 0) 9))
(lleftZerol ((0 0) 57 (lhas| |#1| (|AbelianGroup|))))
(lleftOne| ((64 0) 67 (lhas| |#1] (|Monoidl))))
(llatex| ((97 0) NIL (lhas| |#1| (lSetCategoryl))))
(linv| ((0 0) 70
(OR (lhas| I#1| (IFieldl)) (lhas| I#1] (lGroupl)))))
(lhash| ((96 0) NIL (lhas| [#1]| (|SetCategoryl))))
(lfactorAndSplit| ((18 0) 19 (lhas| [#1| (|IntegralDomain|))))
(levall ((0 0 28 29) 31
(lhas| |#1| (|InnerEvalable| (|Symboll) [#1])))
((0 0 25 B) 27
(lhas| [#1| (|InnerEvalable| (|Symboll) [#11)))
((0 0 18) 37
(AND (lhas| [#1]| (|Evalable| [#1]))
(lhas| [#1] (|SetCategoryl))))
((000) 34
(AND (lhas| [#1]| (|Evalable| [#1]))
(lhas| |#1| (|SetCategoryl)))))
(lequation| ((0 6 6) 17))
(ldimension| ((86) 88 (lhas| |#1| (|Fieldl))))
(ldifferentiatel
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((0 0 25 71) NIL
(lhas| |#1| (|PartialDifferentialRing| (|Symboll))))
((0 0 28 95) NIL
(lhas| [#1| (|PartialDifferentialRing| (|Symboll))))
((0 0 25) 85
(lhas| |#1| (|PartialDifferentialRing| (|Symboll))))
((0 0 28) NIL
(lhas| |#1| (|PartialDifferentialRing| (|Symboll)))))
(lconjugate| ((0 0 0) NIL (lhas| |#1| (|Groupl))))
(lcommutator| ((0 0 0) NIL (lhas| [#1| (IGroupl))))
(lcoerce| ((38 0) 45 (lhas| [|#1| (|SetCategoryl)))
((41 0) 44 (lhas| |#1| (|SetCategoryl)))
((0 74) NIL (lhas| [#1| (IRingl))))
(lIcharacteristic| ((71) 73 (lhas| [#1| (|Ringl))))
(= ((0 0 94) NIL (lhas| |#1| (lSemiGroupl)))
((0 0 71) NIL (lhas| [|#1| (|Monoidl)))
((0 0 74) NIL (lhas| |#1| (IGroupl))))
(lZero| ((0) 55 (lhas| [#1| (|AbelianGroupl)) CONST))
(I0nel ((0) 63 (lhas| |#1| (IMonoid|)) CONST))
(D ((0 0 25 71) NIL
(lhas| |#1| (|PartialDifferentialRing| (|Symboll))))
((0 0 28 95) NIL
(lhas| |#1| (|PartialDifferentialRing| (|Symboll))))
((0 0 25) NIL
(lhas| |#1| (|PartialDifferentialRing| (|Symbol|))))
((0 0 28) NIL
(lhas| |#1| (|PartialDifferentialRing| (|Symboll)))))
= ((0 6 6) 20) ((38 0 0) 40 (lhas| |#1| (l|SetCategoryl))))
(/ ((0 0 8) NIL (lhas| |#1| (|Fieldl)))
((0 0 0) 90
(OR (lhas| |#1| (|Fieldl)) (lhas| [#1] (lGroupl)))))
(- ((0 0 6) 54 (lhas| |#1| (|AbelianGroupl)))
((0 6 0) 53 (lhas| |#1| (l|AbelianGroupl)))
((0 0 0) 52 (lhas| |#1| (|AbelianGroupl)))
((0 0) 51 (lhas| [#1] (|AbelianGroupl|))))
(+ ((0 0 6) 49 (lhas| [|#1| (|AbelianSemiGroupl)))
((0 6 0) 48 (lhas| |#1] (|AbelianSemiGroupl)))
((0 0 0) 47 (lhas| |#1] (|AbelianSemiGroupl|))))
(¥* ((0 0 94) NIL (lhas| [|#1| (|SemiGroupl)))
((0 0 71) NIL (lhas| |#1| (|Monoidl)))
((0 0 74) NIL (lhas| |#1| (lGroupl))))
(* ((0 6 0) 60 (lhas| |#1] (|SemiGroupl)))
((0 0 6) 61 (lhas| |#1| (|SemiGroupl)))
(0 0 0) 59 (lhas| |#1] (lSemiGroupl)))
((0 94 0) NIL (lhas| |#1| (lAbelianSemiGroupl)))
((0 74 0) 76 (lhas| |#1| (|AbelianGroupl)))
((0 71 0) NIL (lhas| I#1] (|AbelianGroupl))))))
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1.7.20 The “index”

(("slotlInfo" 0 32444) ("documentation" 0 29640) ("ancestors" 0 28691)
("parents" 0 28077) ("abbreviation" O 28074) ("predicates" 0 25442)
("attributes" 0 25304) ("signaturesAndLocals" 0 23933)

("superDomain" O NIL) ("operationAlist" O 20053) ("modemaps" O 17216)
("sourceFile" 0 17179) ("constructorCategory" 0 15220)
("constructorModemap" 0 13215) ("constructorKind" 0 13206)
("constructorForm" 0 13191) ("compilerInfo" O 4433)

("loadTimeStuff" 0 20))
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Chapter 2

Compiler top level

2.1 Global Data Structures

2.2 Pratt Parsing

Parsing involves understanding the association of symbols and operators. Vaughn Pratt [§]
poses the question “Given a substring AEB where A takes a right argument, B a left, and
E is an expression, does E associate with A or B7”.

Floyd [9] associates a precedence with operators, storing them in a table, called “binding
powers”. The expression E would associate with the argument position having the highest
binding power. This leads to a large set of numbers, one for every situation.

Pratt assigns data types to “classes” and then creates a total order on the classes. He lists,
in ascending order, Outcomes, Booleans, Graphs (trees, lists, etc), Strings, Algebraics (e.g.
Integer, complex numbers, polynomials, real arrays) and references (e.g. the left hand side
of assignments). Thus, Strings | References. The key restriction is “that the class of the
type at any argument that might participate in an association problem not be less than the
class of the data type of the result of the function taking that argument”.

For a less-than comparision (“<”) the argument types are Algebraics but the result type is
Boolean. Since Algebraics are greater than Boolean we can associate the Algebraics together
and apply them as arguments to the Boolean.

In more detail, there an “association” is a function of 4 types:
e a4 — The data type of the right argument
e 7, — The return type of the right argument
e ap — The data type of the left argument

e rp — The return type of the left argument

o7
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Note that the return types might depend on the type of the expression E. If all 4 are of the
same class then the association is to the left.

Using these ideas and given the restriction above, Pratt proves that every association problem
has at most one solution consistant with the data types of the associated operators.

Pratt proves that there exists an assignment of integers to the argument positions of each
token in the language such that the correct association, if any, is always in the direction of
the argument position with the larger number, with ties being broken to the left.

To construct the proper numbers, first assign even integers to the data type classes. Then to
each argument position assign an integer lying strictly (where possible) between the integers
corresponding to the classes of the argument and result types.

For tokens like “and”, “or”, 4+, %, and the Booleans and Algebraics can be subdivided into
pseudo-classes so that

terms < factors < primaries

Then + is defined over terms, * over factors, and over primaries with coercions allowed from
primaries to factors to terms. To be consistent with Algol, the primaries should be a right
associative class (e.g. xyz)

2.3 )compile

This is the implementation of the )compile command.

You use this command to invoke the new Axiom library compiler or the old Axiom system
compiler. The )compile system command is actually a combination of Axiom processing
and a call to the Aldor compiler. It is performing double-duty, acting as a front-end to both
the Aldor compiler and the old Axiom system compiler. (The old Axiom system compiler
was written in Lisp and was an integral part of the Axiom environment. The Aldor compiler
is written in C and executed by the operating system when called from within Axiom.)

User Level Required: compiler

Command Syntax:
)compile
)compile fileName
)compile fileName.spad
Ycompile directory/fileName.spad
)compile fileName )old
)compile fileName )translate
)compile fileName )quiet

)compile fileName )noquiet
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)compile fileName )moreargs
)compile fileName )onlyargs
)compile fileName )break
)compile fileName )nobreak
)compile fileName )library
)compile fileName )nolibrary
)compile fileName )vartrace

)compile fileName )constructor nameOrAbbrev

These command forms invoke the Aldor compiler.
)compile fileName.as
Ycompile directory/fileName.as
)compile fileName.ao
Ycompile directory/fileName.ao
)compile fileName.al
)compile directory/fileName.al
)compile fileName.lsp
)compile directory/fileName.lsp

)compile fileName )new
Command Description:

The first thing ) compile does is look for a source code filename among its arguments. Thus

)compile mycode.spad
)compile /u/jones/mycode.spad
) compile mycode

all invoke ) compiler on the file /u/jones/mycode.spad if the current Axiom working di-
rectory is /u/jones. (Recall that you can set the working directory via the ) cd command.
If you don’t set it explicitly, it is the directory from which you started Axiom.)

If you omit the file extension, the command looks to see if you have specified the )new or
)old option. If you have given one of these options, the corresponding compiler is used.

The command first looks in the standard system directories for files with extension .as, .ao
and .al and then files with extension .spad. The first file found has the appropriate compiler
invoked on it. If the command cannot find a matching file, an error message is displayed
and the command terminates.

The first thing ) compile does is look for a source code filename among its arguments. Thus
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)compile mycode
)co mycode
)co mycode.spad

all invoke ) compiler on the file /u/jones/mycode.spad if the current Axiom working di-
rectory is /u/jones. Recall that you can set the working directory via the )cd command.
If you don’t set it explicitly, it is the directory from which you started Axiom.

This is frequently all you need to compile your file.

This simple command:

1. Invokes the Spad compiler and produces Lisp output.
2. Calls the Lisp compiler if the compilation was successful.

3. Uses the )library command to tell Axiom about the contents of your compiled file
and arrange to have those contents loaded on demand.

Should you not want the )library command automatically invoked, call ) compile with the
Jnolibrary option. For example,

)compile mycode )nolibrary

By default, the )library system command ezposes all domains and categories it processes.
This means that the Axiom intepreter will consider those domains and categories when it is
trying to resolve a reference to a function. Sometimes domains and categories should not be
exposed. For example, a domain may just be used privately by another domain and may not
be meant for top-level use. The )1library command should still be used, though, so that
the code will be loaded on demand. In this case, you should use the )nolibrary option on
)compile and the )noexpose option in the )library command. For example,

)compile mycode )nolibrary
)library mycode )noexpose

Once you have established your own collection of compiled code, you may find it handy
to use the )dir option on the )library command. This causes )library to process all
compiled code in the specified directory. For example,

)library )dir /u/jones/quantum

You must give an explicit directory after )dir, even if you want all compiled code in the
current working directory processed, e.g.

)library )dir .
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2.3.1 Spad compiler

This command compiles files with file extension .spad with the Spad system compiler.

The )translate option is used to invoke a special version of the old system compiler that
will translate a .spad file to a .as file. That is, the .spad file will be parsed and analyzed and
a file using the new syntax will be created.

By default, the .as file is created in the same directory as the .spad file. If that directory is
not writable, the current directory is used. If the current directory is not writable, an error
message is given and the command terminates. Note that )translate implies the )old
option so the file extension can safely be omitted. If )translate is given, all other options
are ignored. Please be aware that the translation is not necessarily one hundred percent
complete or correct. You should attempt to compile the output with the Aldor compiler and
make any necessary corrections.

You can compile category, domain, and package constructors contained in files with file
extension .spad. You can compile individual constructors or every constructor in a file.

The full filename is remembered between invocations of this command and ) edit commands.
The sequence of commands

)compile matrix.spad
Jedit
)compile

will call the compiler, edit, and then call the compiler again on the file matrix.spad. If you
do not specify a directory, the working current directory is searched for the file. If the file is
not found, the standard system directories are searched.

If you do not give any options, all constructors within a file are compiled. Each constructor
should have an )abbreviation command in the file in which it is defined. We suggest that
you place the )abbreviation commands at the top of the file in the order in which the
constructors are defined.

The )1library option causes directories containing the compiled code for each constructor
to be created in the working current directory. The name of such a directory consists of the
constructor abbreviation and the .nrlib file extension. For example, the directory containing
the compiled code for the MATRIX constructor is called MATRIX.nrlib. The )nolibrary
option says that such files should not be created. The default is )library. Note that the
semantics of )library and )nolibrary for the new Aldor compiler and for the old system
compiler are completely different.

The )vartrace option causes the compiler to generate extra code for the constructor to sup-
port conditional tracing of variable assignments. Without this option, this code is suppressed
and one cannot use the )vars option for the trace command.

The )constructor option is used to specify a particular constructor to compile. All other
constructors in the file are ignored. The constructor name or abbreviation follows ) constructor.
Thus either

)compile matrix.spad )constructor RectangularMatrix
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or
)compile matrix.spad )constructor RMATRIX

compiles the RectangularMatrix constructor defined in matrix.spad.

The )break and )nobreak options determine what the spad compiler does when it encounters
an error. )break is the default and it indicates that processing should stop at the first error.
The value of the )set break variable then controls what happens.

2.4 Operator Precedence Table Initialization

; PURPOSE: This file sets up properties which are used by the Boot lexical
; analyzer for bottom-up recognition of operators. Also certain
; other character-class definitions are included, as well as

5 table accessing functions.

; ORGANIZATION: Each section is organized in terms of Creation and Access code.

Led and Nud Tables

GLIPH Table

RENAMETOK Table

GENERIC Table

Character syntax class predicates

O W N

2.4.1 LED and NUD Tables
; *%*xx 1. LED and NUD Tables
; ** TABLE PURPOSE

; Led and Nud have to do with operators. An operator with a Led property takes
; an operand on its left (infix/suffix operator).

; An operator with a Nud takes no operand on its left (prefix/nilfix).

; Some have both (e.g. - ). This terminology is from the Pratt parser.

; The translator for Scratchpad II is a modification of the Pratt parser which
; branches to special handlers when it is most convenient and practical to

; do so (Pratt’s scheme cannot handle local contexts very easily).

; Both LEDs and NUDs have right and left binding powers. This is meaningful
; for prefix and infix operators. These powers are stored as the values of
; the LED and NUD properties of an atom, if the atom has such a property.

; The format is:

; <Operator Left-Binding-Power Right-Binding-Power <Special-Handler>>
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; where the Special-Handler is the name of a function to be evaluated when that
; keyword is encountered.

; The default values of Left and Right Binding-Power are NIL. NIL is a

; legitimate value signifying no precedence. If the Special-Handler is NIL,
; this is just an ordinary operator (as opposed to a surfix operator like

; if-then-else).

; The Nud value gives the precedence
; The Led value gives the precedence
; Each op has 2 priorities, left and
; If the right priority of the first

when the operator is a prefix op.
when the operator is an infix op.

right.
is greater than or equal to the

; left priority of the second then collect the second operator into
; the right argument of the first operator.

— LEDNUDTables —

; *% TABLE CREATION
(defun makenewop (x y) (makeop x y ’ |PARSE-NewKEY|))

(defun makeop (x y keyname)
(if (or (not (cdr x)) (numberp (second x)))
(setq x (cons (first x) x)))
(if (and (alpha-char-p (elt (princ-to-string (first x)) 0))
(not (member (first x) (eval keyname))))
(set keyname (cons (first x) (eval keyname))))
(put (first x) y x)
(second x))

(setq |PARSE-NewKEY| nil) ;;list of keywords

(mapcar #’ (LAMBDA(J) (MAKENEWOP J ’|Ledl))
> ((* 800 801) (lrem| 800 801) (Imod| 800 801)

(lquo| 800 801) (ldiv| 800 801)
(/ 800 801) (** 900 901) (- 900 901)
(lexquol| 800 801) (+ 700 701)
(\- 700 701) (\-\> 1001 1002)
(\: 996 997) (\:\: 996 997)
(\@ 996 997) (lpretend| 995 996)
A\ (\! \! 1002 1001)
(\, 110 111)
(\; 81 82 (|PARSE-SemiColonl|))
(\< 400 400) (\> 400 400)
(\<\< 400 400) (\>\> 400 400)
(\<= 400 400) (\>= 400 400)
(= 400 400) ~= 400 400)
(\~= 400 400)

(\<\- 1001 1002)
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(linl| 400 400) (lcasel 400 400)

(ladd| 400 120) (lwith| 2000 400 (|PARSE-InfixWithl))
(lhas| 400 400)

(lwhere| 121 104) ; must be 121 for SPAD, 126 for boot--> nboot
(lwhen| 112 190)

(lotherwisel 119 190 (|PARSE-Suffix|))

(lis| 400 400) (lisnt| 400 400)

(land| 250 251) (lor| 200 201)

(/\\ 250 251) (\\/ 200 201)

(\.\. SEGMENT 401 699 (|PARSE-Segl))

(=\> 123 103)

(+-\> 995 112)

(== DEF 122 121)

==\> MDEF 122 121)

(\| 108 111) ;was 190 190

(\:- LETD 125 124) (\:= LET 125 124)))

(mapcar #’(LAMBDA (J) (MAKENEWOP J °|Nud|))

>((lfor| 130 350 (|PARSE-Loopl))

(lwhile| 130 190 (|PARSE-Loopl))
(luntill 130 190 (|PARSE-Loopl))
(lrepeat| 130 190 (|PARSE-Loopl))
(limport| 120 O (|PARSE-Import|) )
(lunless|)

(ladd| 900 120)

(lwith| 1000 300 (|PARSE-Withl|))
(lhas| 400 400)

(\- 701 700) ; right-prec. wants to be -1 + left-prec
(\+ 701 700)

(\# 999 998)

(\! 1002 1001)

(\’ 999 999 (|PARSE-Datal))

(\<\< 122 120 (|PARSE-LabelExpr|))
A>\>)

(= 260 259 NIL)

(\-\> 1001 1002)

(\: 194 195)

(Inot| 260 259 NIL)

(\~ 260 259 nil)

(\= 400 700)

(lreturn| 202 201 (|PARSE-Returnl|))
(lleave| 202 201 (|PARSE-Leavel))
(lexit| 202 201 (|PARSE-Exitl|))
(lfrom|)

(literatel)

(lyieldl)

(lif| 130 0 (IPARSE-Conditionall)) ; was 130
(\l 0 190)

(|suchthat|)

(Ithen| 0 114)
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(lelsel 0 114)))

2.5 Gliph Table

Gliphs are symbol clumps. The gliph property of a symbol gives the tree describing the tokens
which begin with that symbol. The token reader uses the gliph property to determine the
longest token. Thus := is read as one token not as : followed by =.

— GLIPHTable —

(mapcar #’(lambda (x) (put (car x) ’gliph (cdr x)))
“(

CN\NE A )
C*x (% )
C\NC < AD )
(+ - 06N )
(- )
(< = )
H /7 A\ ) breaks */xxx
C\\ () )
(> = ) AN
(= (=0)) )
C\N. A\ )
("~ = )
(\" = )
C\: = & A

2.5.1 Rename Token Table

RENAMETOK defines alternate token strings which can be used for different keyboards
which define equivalent tokens.

— RENAMETOKTable —
(mapcar
#’ (lambda (x) (put (car x) ’renametok (cadr x)) (makenewop x nil))
(AN \D ; (I 1) means []
AN \D
A& N\D ; (< >) means {}

(CAVARN DY)
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2.5.2 Generic function table

GENERIC operators be suffixed by $ qualifications in SPAD code. $ is then followed by a
domain label, such as I for Integer, which signifies which domain the operator refers to. For
example +$Integer is + for Integers.

— GENERICTable —

(mapcar #’(lambda (x) (put x ’generic ’true))
(- = * |rem| [mod| |quol |div| / ** |exquo| + - < > <= >= "= ))

2.6 Giant steps, Baby steps

We will walk through the compiler with the EQ.spad example using a Giant-steps, Baby-
steps approach. That is, we will show the large scale (Giant) transformations at each stage
of compilation and discuss the details (Baby) in subsequent chapters.



Chapter 3

The Parser

3.1 EQ.spad

We will explain the compilation function using the file EQ.spad. We trace the execution of
the various functions to understand the actual call parameters and results returned. The
EQ.spad file is:

)abbrev domain EQ Equation

--FOR THE BENEFIT OF LIBAXO GENERATION

++ Author: Stephen M. Watt, enhancements by Johannes Grabmeier

++ Date Created: April 1985

++ Date Last Updated: June 3, 1991; September 2, 1992

++ Basic Operations: =

++ Related Domains:

++ Also See:

++ AMS Classifications:

++ Keywords: equation

++ Examples:

++ References:

++ Description:

++ Equations as mathematical objects. All properties of the basis domain,
++ e.g. being an abelian group are carried over the equation domain, by
++ performing the structural operations on the left and on the

++ right hand side.

-- The interpreter translates "=" to "equation". Otherwise, it will
-- find a modemap for "=" in the domain of the arguments.

Equation(S: Type): public == private where
Ex ==> OutputForm
public ==> Type with
"=t: (S, S) > $
++ a=b creates an equation.
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equation: (S, 8) -> §
++ equation(a,b) creates an equation.

swap: $ > $

++ swap(eq) interchanges left and right hand side of equation eq.
lhs: $ -> S

++ lhs(eqn) returns the left hand side of equation eqn.
rhs: § -> S

++ rhs(eqn) returns the right hand side of equation eqn.
map: (S -> S, $) > $
++ map(f,eqn) constructs a new equation by applying f to both
++ sides of eqn.
if S has InnerEvalable(Symbol,S) then
InnerEvalable (Symbol,S)
if S has SetCategory then
SetCategory
CoercibleTo Boolean
if S has Evalable(S) then
eval: ($, $ > §$
++ eval(eqn, x=f) replaces x by f in equation eqn.
eval: ($, List $§) —> $

++ eval(eqn, [x1=vl, ... xn=vn]) replaces xi by vi in equation eqn.
if S has AbelianSemiGroup then
AbelianSemiGroup

"+t (S, $) > 8
++ x+eqn produces a new equation by adding x to both sides of
++ equation eqn.
"t (8, S) > $
++ eqn+x produces a new equation by adding x to both sides of
++ equation eqn.
if S has AbelianGroup then
AbelianGroup
leftZero : $ > $
++ leftZero(eq) subtracts the left hand side.
rightZero : $ -> §
++ rightZero(eq) subtracts the right hand side.
"=t (S, $) > 8
++ x-eqn produces a new equation by subtracting both sides of
++ equation egn from x.
"=t (8, 8) > 8
++ eqn-x produces a new equation by subtracting x from both sides of
++ equation eqn.
if S has SemiGroup then
SemiGroup
"kt (S, $) > %
++ x*eqn produces a new equation by multiplying both sides of
++ equation egn by x.
"kt ($, 8) > %
++ eqn*x produces a new equation by multiplying both sides of
++ equation egn by x.
if S has Monoid then
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Monoid
leftOne : $ -> Union($,"failed")
++ leftOne(eq) divides by the left hand side, if possible.
rightOne : $ -> Union($,"failed")
++ rightOne(eq) divides by the right hand side, if possible.
if S has Group then
Group
leftOne : $ -> Union($,"failed")
++ leftOne(eq) divides by the left hand side.
rightOne : $ -> Union($,"failed")
++ rightOne(eq) divides by the right hand side.
if S has Ring then
Ring
BiModule(S,S)
if S has CommutativeRing then
Module (S)
--Algebra(s)
if S has IntegralDomain then
factorAndSplit : $ -> List $
++ factorAndSplit(eq) make the right hand side O and
++ factors the new left hand side. Each factor is equated
++ to O and put into the resulting list without repetitioms.
if S has PartialDifferentialRing(Symbol) then
PartialDifferentialRing(Symbol)
if S has Field then
VectorSpace(S)
(s, $) -> $
++ el/e2 produces a new equation by dividing the left and right
++ hand sides of equations el and e2.
inv: $ > $
++ inv(x) returns the multiplicative inverse of x.
if S has ExpressionSpace then
subst: ($, $) > $
++ subst(eql,eq2) substitutes eq2 into both sides of eql
++ the lhs of eq2 should be a kermnel

private ==> add
Rep := Record(lhs: S, rhs: S)
eql,eq2: $
s : 8
if S has IntegralDomain then
factorAndSplit eq ==
(S has factor : S -> Factored S) =>
eq0 := rightZero eq
[equation(rcf.factor,0) for rcf in factors factor lhs eqO]

[eq]
1:S = r:S == [1, r]
equation(l, r) == [1, r] -- hack! See comment above.
lhs eqn == eqn.lhs

rhs eqn == eqn.rhs
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swap eqn == [rhs eqn, lhs eqn]
map(fn, eqn) == equation(fn(eqn.lhs), fn(eqn.rhs))

if S has InnerEvalable(Symbol,S) then

s:Symbol

1s:List Symbol

x:8

1x:List S

eval(eqn,s,x) == eval(eqn.lhs,s,x) = eval(eqn.rhs,s,x)

eval(eqn,ls,1x) == eval(eqn.lhs,ls,lx) = eval(eqn.rhs,ls,1x)
if S has Evalable(S) then

eval(eqnl:$, eqn2:$):$ ==

eval(eqnl.lhs, eqn2 pretend Equation S) =
eval(egnl.rhs, eqn2 pretend Equation S)
eval(eqnl:$, leqn2:List $):$ ==
eval(eqnl.lhs, leqn2 pretend List Equation S) =
eval(eqnl.rhs, leqn2 pretend List Equation S)

if S has SetCategory then

eql = eq2 == (eql.lhs = eq2.lhs)@Boolean and

(eql.rhs = eq2.rhs)@Boolean

coerce(eqn:$) :Ex == eqn.lhs::Ex = eqn.rhs::Ex

coerce(eqn:$) :Boolean == eqn.lhs = eqn.rhs
if S has AbelianSemiGroup then

eql + eq2 == eql.lhs + eq2.lhs = eql.rhs + eq2.rhs

s + eq2 == [s,s] + eq2

eql + s == eql + [s,s]
if S has AbelianGroup then

- eq == (- 1lhs eq) = (-rhs eq)

s - eq2 == [s,s] - eq2

eql - s == eql - [s,s]

leftZero eq == 0 = rhs eq - lhs eq

rightZero eq == lhs eq - rhs eq = 0

0 == equation(0$S,0$S)

eql - eq2 == eql.lhs - eq2.lhs = eql.rhs - eq2.rhs
if S has SemiGroup then

eql:$ * eq2:$ == eql.lhs * eq2.lhs = eql.rhs * eq2.rhs

1:8 *x eqn:$ == 1 * eqn.lhs =1 * eqn.rhs
1:S * eqn:$ == 1 * eqn.lhs = 1 * eqn.rhs
eqn:$ * 1:S == eqn.lhs * 1 = eqn.rhs * 1

-- We have to be a bit careful here: raising to a +ve integer is 0K
-- (since it’s the equivalent of repeated multiplication)
-- but other powers may cause contradictions
-- Watch what else you add here! JHD 2/Aug 1990
if S has Monoid then
1 == equation(1$S,13$S)

recip eq =
(1h := recip lhs eq) case "failed" => "failed"
(rh := recip rhs eq) case "failed" => "failed"

[Ih :: S, rh :: 8]
leftOne eq ==
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(re := recip lhs eq) case "failed" => "failed"
1 = rhs eq * re
rightOne eq ==
(re := recip rhs eq) case "failed" => "failed"
lhs eq * re = 1
if S has Group then
inv eq == [inv lhs eq, inv rhs eq]
leftOne eq == 1 = rhs eq * inv rhs eq
rightOne eq == lhs eq * inv rhs eq = 1
if S has Ring then
characteristic() == characteristic()$S
i:Integer * eq:$ == (i::5) * eq
if S has IntegralDomain then
factorAndSplit eq ==
(S has factor : S -> Factored S) =>
eq0 := rightZero eq
[equation(rcf.factor,0) for rcf in factors factor lhs eqO]
(S has Polynomial Integer) =>
eq0 := rightZero eq
MF ==> MultivariateFactorize(Symbol, IndexedExponents Symbol, _
Integer, Polynomial Integer)
p : Polynomial Integer := (lhs eq0) pretend Polynomial Integer
[equation((rcf.factor) pretend S,0) for rcf in factors factor(p)$MF]
[eql
if S has PartialDifferentialRing(Symbol) then
differentiate(eq:$, sym:Symbol):$ ==
[differentiate(lhs eq, sym), differentiate(rhs eq, sym)]
if S has Field then
dimension() == 2 :: CardinalNumber
eql:$ / eq2:$ == eql.lhs / eq2.lhs = eql.rhs / eq2.rhs
inv eq == [inv lhs eq, inv rhs eq]
if S has ExpressionSpace then
subst(eql,eq2) ==
eq3 := eq2 pretend Equation S
[subst(lhs eql,eq3),subst(rhs eql,eq3)]

3.2 boot transformations

3.2.1 defun string2BootTree

[new20ldLisp plr2]
[def-rename pbX7|
[boot-line-stack p??]
[xtokenreader p?7?]
[line-handler p??]
[$boot p?7]
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[$spad pb73]
— defun string2BootTree —

(defun string2BootTree (s)
(init-boot/spad-reader)
(let* ((boot-line-stack (list (coms 1 s)))
($boot t)
($spad nil)
(xtokenreader ’get-boot-token)
(line-handler ’next-boot-line)
(parseout (progn (|PARSE-Expression|) (pop-stack-1))))
(declare (special boot-line-stack $boot $spad xtokenreader line-handler))
(def-rename (new20ldLisp parseout))))

3.2.2 defun new2OldLisp

[new20ldTran pir2]
[postTransform pBBH|

— defun new20ldLisp —

(defun new20ldLisp (x)
(new201dTran (postTransform x)))

3.2.3 defun new20ldTran

[deq p?7]

[new20ldTran pir2]
[newDef2Def pira|
[newIf2Cond piZ3]
[newConstruct plr|
[$new20ldRenameAssoc p??]

— defun new20OldTran —

(defun new20ldTran (x)

(prog (tmpl tmp2 tmp3 tmp4 tmp5 tmp6 a b ¢ d)

(declare (special |$new201dRenameAssoc|))
(return
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(prog nil
(if (atom x)
(return (let ((y (assoc x |$new201dRenameAssoc]|)))
(if y (cdr y) x))))
(if (and (dcq (tmpl a b . tmp2) x)
(null tmp2)
(eq tmpl ’|wherel)
(dcq (tmp3 . tmp4) b)
(dcq ((tmp5 d . tmp6) . c) (reverse tmp4))
(null tmp6)
(eq tmp5 ’lexitl)
(eq tmp3 ’seq)
(or (setq c (mreverse c)) t))
(return
‘(|lwhere| ,(new201dTran a) ,@(new201dTran c)
, (new201dTran d))))
(return
(case (car x)
(quote x)
(def (newDef2Def x))
(if (newIf2Cond x))
; construct === #’list (see patches.lisp) TPD 12/2011
(lconstruct| (newConstruct (new201ldTran (cdr x))))
(t ‘(,(new201dTran (car x)) . ,(new201dTran (cdr x))))))))))

3.2.4 defun newlIf2Cond

[letError p??]
[new20ld Tran pir2]

— defun newlIf2Cond —

(defun newIf2Cond (cond-expr)
(if (not (and (= (length cond-expr) 4) (eq (car cond-expr) ’if)))
(letError "(IF,a,b,c)" cond-expr)
(let ((a (second cond-expr))
(b (third cond-expr))
(c (fourth cond-expr)))
(setq a (new20ldTran a) b (new201ldTran b) c¢ (new20ldTran c))
(if (eq ¢ ’|noBranchl|)
‘(if ,a ,b))
‘(if ,a ,b ,e))))
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(defun letError (form val) (—systemError— (format nil ” S is not matched by structure S

3.2.5 defun newDef2Def

[letError p?7?]
[new20ldDefForm plrd]
[new20ldTran pir2]

— defun newDef2Def —

(defun newDef2Def (def-expr)
(if (not (and (= (length def-expr) 5) (eq (car def-expr) ’def)))
(letError "(DEF,form,a,b,c)" def-expr)
(let ((form (second def-expr))
(a (third def-expr))
(b (fourth def-expr))
(c (fifth def-expr)))
‘(def , (new20ldDefForm form) , (new201dTran a)
, (new201dTran b) ,(new201dTran c)))))

3.2.6 defun new20ldDefForm

[new20ldTran pl2|]
[new20ldDefForm plr]

— defun new20ldDefForm —

(defun new20ldDefForm (x)
(cond
((atom x) (new20ldTran x))
((and (listp x) (listp (car x)) (eq (caar x) ’lis|) (= (length (car x)) 3))
(let ((a (second (car x))) (b (third (car x))) (y (cdr x)))
(new201dDefForm ‘((spadlet ,a ,b) ,Q@y))))
((cons (new201dTran (car x)) (new20ldDefForm (cdr x))))))

3.2.7 defun newConstruct

— defun newConstruct —
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(defun newConstruct (z)
(if (atom z)
z
‘(cons ,(car z) ,(newConstruct (cdr z)))))

3.3 preparse

The first large transformation of this input occurs in the function preparse . The preparse
function reads the source file and breaks the input into a list of pairs. The first part of the
pair is the line number of the input file and the second part of the pair is the actual source
text as a string.

One feature that is the added semicolons at the end of the strings where the “pile” structure
of the code has been converted to a semicolon delimited form.

3.3.1 defvar $index

— initvars —

(defvar $index O "File line number of most recently read line")

3.3.2 defvar $linelist

— initvars —

(defvar $linelist nil "Stack of preparsed lines")

3.3.3 defvar $echolinestack

— initvars —

(defvar $echolinestack nil "Stack of lines to list")
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3.3.4 defvar $preparse-last-line

— initvars —

(defvar $preparse-last-line nil "Most recently read line")

3.4 Parsing routines

The initialize-preparse expects to be called before the preparse function. It initial-
izes the state, in particular, it reads a single line from the input stream and stores it in
$preparse-last-line. The caller gives a stream and the $preparse-last-line variable is
initialized as:

2> (INITIALIZE-PREPARSE #<input stream "/tmp/EQ.spad">)
<2 (INITIALIZE-PREPARSE ")abbrev domain EQ Equation")

3.4.1 defun initialize-preparse

[get-a-line pB3F]

[$index pi]

[$linelist pla]
[$echolinestack plrH]
[$preparse-last-line plzg]

— defun initialize-preparse —

(defun initialize-preparse (strm)
(setq $index 0)
(setq $linelist nil)
(setq $echolinestack nil)
(setq $preparse-last-line (get-a-line strm)))

The preparse function returns a list of pairs of the form: ( (linenumber . linestring) ....
(linenumber . linestring)) For instance, for the file EQ. spad, we get:
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(19 .
(20 .
(21 .
(22 .
(24 .
(26 .
(28 .
(30 .
(32 .
(35 .
(36 .
(37 .
(38 .
(39 .
(40 .
(41 .
(43 .
(45 .
(46 .
47 .
(50 .
(53 .
(54 .
(55 .
(57 .
(59 .
(62 .
(65 .
(66 .
(67 .
(70 .
(73 .
(74 .
(75 .
77 .
(79 .
(80 .
(81 .
(83 .
(85 .
(86 .
(87 .
(88 .
(89 .

2> (PREPARSE #<input stream "/tmp/EQ.spad">)
3> (PREPARSE1 (")abbrev domain EQ Equation"))

4> (|doSystemCommand| "abbrev domain EQ Equation")
<4 (|doSystemCommand| NIL)

<3 (PREPARSE1l ( ...[snip]l... )
<2 (PREPARSE (

"Equation(S: Type): public == private where")
(Ex ==> OutputForm;")
public ==> Type with")

A"=\": (8, 8) > $;")
equation: (S, S) -> $;")
swap: $§ -> $;")
lhs: $ -> S;")
rhs: $ -> S;")
map: (S -> S, $) > $;")
if S has InnerEvalable(Symbol,S) then")
InnerEvalable (Symbol,S) ;")
if S has SetCategory then")
(SetCategory;")
CoercibleTo Boolean;")
if S has Evalable(S) then")
(eval: (§, $) —> &")
eval: ($, List $) -> $));"™)
if S has AbelianSemiGroup then")
(AbelianSemiGroup;")
\"H\": (S, & > $;M)
A"\ ($, 8 > $);"M
if S has AbelianGroup then")
(AbelianGroup;")
leftZero : $ -> $;")
rightZero : $ -> $;")
A"\ (S, 8 > $m)
\"=\": (§, 8) > $);"M
if S has SemiGroup then")
(SemiGroup;")
\"\": (S, $ > &
\"k\": (§, 8) > $);"™
if S has Monoid then")
(Monoid;")
leftOne : $ -> Union($,\"failed\");")
rightOne : $ -> Union($,\"failed\"));")
if S has Group then")
(Group;")
leftOne : $ -> Union($,\"failed\");")
rightOne : $ -> Union($,\"failed\"));")
if S has Ring then")
(Ring;")
BiModule(S,S));")
if S has CommutativeRing then")
Module(S);")

7
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(91 .
(92 .
(96 .
97 .
(98 .
(99 .
(100 .
(103 .
(105 .
(106 .
(109 .
(110 .

(111

(112 .
(113 .
(114 .
(115 .
(116 .
(117 .

(118 .
(119 .
(120 .

(121

(122 .
(123 .
(124 .
(125 .
(126 .
(127 .
(128 .
(129 .
(130 .

(131

(132 .
(133 .
(134 .
(135 .
(136 .
(137 .
(138 .
(139 .
(140 .

(141

(142 .
(143 .
(144 .
(145 .
(146 .

if S has IntegralDomain then")

factorAndSplit :

$ -> List $;")

CHAPTER 3.

if S has PartialDifferentialRing(Symbol) then")

PartialDifferentialRing(Symbol) ;")

if S has Field then")

(VectorSpace(S);")

\II/\II:

%, & > 8"

inv: $ > $);")

if S has ExpressionSpace then")

subst: ($, $) -> $);")

private ==> add")
(Rep

eql,eq2: $;")
s : S;"

:= Record(lhs: S, rhs: S);")

if S has IntegralDomain then")
factorAndSplit eq ==")

((S has factor :

(eq0 := rightZero eq;")
[equation(rcf.factor,0)
in factors factor lhs eq0]);")

for rcf
[eql);™)
1:8 =r:8 ==
equation(l, r) ==
lhs eqn ==
rhs eqn ==
swap eqn
map(fn, eqn)

(s:Symbol;")

(1, rl;"
(1, r1;"™
eqn.lhs;")
eqn.rhs;")

== [rhs eqn, lhs eqn];")
== equation(fn(eqn.lhs), fn(eqn.rhs));")
if S has InnerEvalable(Symbol,S) then")

1s:List Symbol;")

x:S;")
1x:List S;")

eval(eqn,s,x) == eval(eqn.lhs,s,x)

S -> Factored S) =>")

eval(eqn,ls,lx) == eval(eqn.lhs,ls,lx) =
eval(eqgn.rhs,1s,1x));")

if S has Evalable(S) then")
(eval(eqnl:$, egn2:$):$ =="

eval(egnl.lhs, eqn2 pretend Equation S) =")
eval(eqnl.rhs, eqn2 pretend Equation S);")

eval(eqnl:$, legn2:List $):$ ==")

eval(eqnl.lhs, leqn2 pretend List Equation S) =")

eval(eqnl.rhs, leqn2 pretend List Equation S));")

if S has SetCategory then")

(eql = eq2 == (eql.lhs = eq2.lhs)@Boolean and")
(eql.rhs = eq2.rhs)@Boolean;")

coerce(eqn:$) :Ex == eqn.lhs::Ex
coerce(eqn:$) :Boolean == eqn.lhs

if S has AbelianSemiGroup then")

(eql + eq2 == eql.lhs + eq2.lhs

s + eq2 == [s,

s] + eq2;")

eqn.rhs::Ex;")
eqn.rhs);")

eql.rhs + eq2.rhs;")

THE PARSER

eval(eqn.rhs,s,x);")
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(147 . " eql + s == eql + [s,s]);")
(148 . " if S has AbelianGroup then")
(149 . " (- eq == (- lhs eq) = (-rhs eq);")
(150 . " s - eq2 == [s,s] - eq2;")
(151 . " eql - s == eql - [s,s];")
(1562 . " leftZero eq == 0 = rhs eq - lhs eq;")
(163 . " rightZero eq == lhs eq - rhs eq = 0;")
(154 . " 0 == equation(0$S,0$S);")
(155 . " eql - eq2 == eql.lhs - eq2.lhs = eql.rhs - eq2.rhs);")
(156 . " if S has SemiGroup then")
(157 . " (eql:$ * eq2:$ == eql.lhs * eq2.lhs = eql.rhs * eq2.rhs;")
(158 . " 1:S * eqn:$ == 1 * eqn.lhs = 1 * eqn.rhs;")
(159 . " 1:S * eqn:$ == 1 * eqn.lhs = 1 * eqn.rhs;")
(160 . " eqn:$ * 1:S == eqn.lhs x 1 = eqn.rhs * 1);")
(165 . " if S has Monoid then")
(166 . " (1 == equation(1$S,1$S);")
(167 . " recip eq =="
(168 . " ((1h := recip lhs eq) case \"failed\" => \"failed\";")
(169 . " (rh := recip rhs eq) case \"failed\" => \"failed\";")
(170 . " [1h :: S, rh :: S1);")
(G leftOne eq ==")
r2 . " ((re := recip lhs eq) case \"failed\" => \"failed\";")
(173 . " 1 = rhs eq * re);")
(174 . v rightOne eq =="
(175 . " ((re := recip rhs eq) case \"failed\" => \"failed\";")
(176 . " lhs eq * re = 1));")
Qarr .o if S has Group then")
(1rg . " (inv eq == [inv lhs eq, inv rhs eql;")
(179 . " leftOne eq == 1 = rhs eq * inv rhs eq;")
(180 . " rightOne eq == lhs eq * inv rhs eq = 1);")
(181 . " if S has Ring then")
(182 . " (characteristic() == characteristic()$S;")
(183 . " i:Integer * eq:$ == (i::8) * eq);")
(184 . " if S has IntegralDomain then")
(185 . " factorAndSplit eq =="
(186 . " ((S has factor : S -> Factored S) =>")
(187 . " (eq0 := rightZero eq;")
(188 . " [equation(rcf.factor,0)
for rcf in factors factor lhs eqO0]);")
(189 . " (S has Polynomial Integer) =>")
(190 . " (eq0 := rightZero eq;")
(191 . " MF ==> MultivariateFactorize(Symbol,

IndexedExponents Symbol,
Integer, Polynomial Integer);")

(193 . " p : Polynomial Integer :=

(1hs eq0) pretend Polynomial Integer;")
(194 . " [equation((rcf.factor) pretend S,0)

for rcf in factors factor(p)$MF]);")
(195 . " [eql);™)

(196 . " if S has PartialDifferentialRing(Symbol) then")
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(197 . " differentiate(eq:$, sym:Symbol):$ =="

(198 . " [differentiate(lhs eq, sym), differentiate(rhs eq, sym)];")
(199 . " if S has Field then")

(200 . " (dimension() == :: CardinalNumber;")

(201 . " eql:$ / eq2:$ == eql.lhs / eq2.lhs = eql.rhs / eq2.rhs;")

(202 . " inv eq == [inv lhs eq, inv rhs eq]);")

(203 . " if S has ExpressionSpace then")

(204 . " subst (eql,eq2) ==")

(205 . " (eq3 := eq2 pretend Equation S;")

(206 . " [subst (1hs eql,eq3),subst(rhs eql,eq3)1)))")))

3.4.2 defun preparse

[preparse piO]

preparsel p&d]
parseprint pbbf]

ifcar p?7?]
$comblocklist pha3]
$skipme p?7?]
$preparse-last-line plzd]
$index plH)
$docList p?7]
$preparseReportIfTrue p??]
$headerDocumentation p??]
$maxSignatureLineNumber p??]
$constructorLineNumber p??]

[
[
[
[
[
[
[
[
[
[
[
[

— defun preparse —

(defun preparse (strm &aux (stack ()))

(declare (special $comblocklist $skipme $preparse-last-line $index |$docList]|

$preparseReportIfTrue |$headerDocumentation|
| $maxSignatureLineNumber| |$constructorLineNumber|))
(setq $comblocklist nil)
(setq $skipme nil)
(when $preparse-last-line
(if (consp $preparse-last-line)
(setq stack $preparse-last-line)
(push $preparse-last-line stack))
(setq $index (- $index (length stack))))
(let ((u (preparsel stack)))
(if $skipme
(preparse strm)
(progn
(when $preparseReportIfTrue (parseprint u))
(setq |$headerDocumentation| nil)
(setq |$docList| nil)
(setq |$maxSignatureLineNumber| 0)
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(setq |$constructorLineNumber| (ifcar (ifcar u)))

u)))

preparse function returns a list of pairs of the form: ( (linenumber .

(linenumber . linestring)) For instance, for the file EQ.spad, we get:

(19 .
(20 .
(21 .
(22 .
(24 .
(26 .
(28 .
(30 .
(32 .
(35 .
(36 .
(37 .
(38 .
(39 .
(40 .
(41 .
(43 .
(45 .
(46 .
47 .
(50 .
(53 .
(54 .
(55 .
(57 .
(59 .
(62 .
(65 .
(66 .
(67 .
(70 .
(73 .
(74 .
(75 .
77 .
(79 .

2> (PREPARSE #<input stream "/tmp/EQ.spad">)
3> (PREPARSE1 (")abbrev domain EQ Equation"))
4> (|doSystemCommand| "abbrev domain EQ Equation")
<4 (|doSystemCommand| NIL)
<3 (PREPARSE1 (
"Equation(S: Type): public == private where")
" (Ex ==> OutputForm;")
" public ==> Type with")
" (\"=\": (5, 8) > §;")
" equation: (S, S) -> $;")
" swap: $ -> $;")
" lhs: $ -> S;")
" rhs: $§ > S;")
" map: (S -> S, § -> §;")
" if S has InnerEvalable(Symbol,S) then")
" InnerEvalable(Symbol,S);")
" if S has SetCategory then")
" (SetCategory;")
" CoercibleTo Boolean;")
" if S has Evalable(S) then")
" (eval: ($, $) —> $;")
" eval: ($, List $) —> $));")
" if S has AbelianSemiGroup then")
" (AbelianSemiGroup;")
" A"\ (S, $) > §"M
" \"H\": ($, S) > $);")
" if S has AbelianGroup then")
" (AbelianGroup;")
" leftZero : $§ -> $;")
" rightZero : $§ -> $;")
" \"=\": (8, $) > $;")
" \"=\": ($, S) > $);")
" if S has SemiGroup then")
" (SemiGroup;")
" \"k\": (S, $) > $;")
" \"s\": (§, 8) > $);"™
" if S has Monoid then")
" (Monoid;")
" leftOne : $ -> Union($,\"failed\");")
" rightOne : $ -> Union($,\"failed\"));")
" if S has Group then")
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(80 .
(81 .
(83 .
(85 .
(86 .
(87 .
(88 .
(89 .
(91 .
(92 .
(96 .
97 .
(98 .
(99 .
(100 .
(103 .
(105 .
(106 .
(109 .
(110 .

(111

(112 .
(113 .
(114 .
(115 .
(116 .
(117 .

(118 .
(119 .
(120 .

(121

(122 .
(123 .
(124 .
(125 .
(126 .
(127 .
(128 .
(129 .
(130 .

(131

(132 .
(133 .
(134 .
(135 .
(136 .
(137 .
(138 .
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(Group;")
leftOne : $ -> Union($,\"failed\");")
rightOne : $ -> Union($,\"failed\"));")
if S has Ring then")
(Ring;")
BiModule(S,S));")
if S has CommutativeRing then")
Module(S);")
if S has IntegralDomain then")
factorAndSplit : $ -> List $;")
if S has PartialDifferentialRing(Symbol) then")
PartialDifferentialRing(Symbol) ;")
if S has Field then")
(VectorSpace(S);")
A"\ (8, 8 > 8
inv: $§ -> $);")
if S has ExpressionSpace then")
subst: (§, §) —> $);")
private ==> add")
(Rep := Record(lhs: S, rhs: S);")
eql,eq2: $;")
s : S;")
if S has IntegralDomain then")
factorAndSplit eq =="
((S has factor : S -> Factored S) =>")
(eq0 := rightZero eq;")
[equation(rcf.factor,0)
for rcf in factors factor lhs eq0]);")

[eql);™

1:S = r:S == [1, r];")
equation(l, r) == [1, rl;")
lhs eqn == eqn.lhs;")
rhs eqn == eqn.rhs;")
swap eqn == [rhs eqn, 1lhs eqnl;")
map(fn, eqn) == equation(fn(eqn.lhs), fn(eqn.rhs));")
if S has InnerEvalable(Symbol,S) then")

(s:Symbol;")

1s:List Symbol;")

x:8;")

1x:List S;")

eval(eqn,s,x) == eval(eqn.lhs,s,x) = eval(eqn.rhs,s,x);")

eval(eqn,ls,lx) == eval(eqn.lhs,ls,lx) =
eval(egn.rhs,1ls,1x));")
if S has Evalable(S) then")
(eval(egnl:$, egn2:$):$ =="
eval(eqnl.lhs, eqn2 pretend Equation S) =")
eval(eqnl.rhs, eqn2 pretend Equation S);")
eval(eqnl:$, leqn2:List $):$ ==")
eval(eqnl.lhs, leqn2 pretend List Equation S) =")
eval(eqnl.rhs, leqn2 pretend List Equation S));")
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(139 .
(140 .
(141 .
(142 .
(143 .
(144 .
(145 .
(146 .
(147 .
(148 .
(149 .
(150 .
(151 .
(152 .
(153 .
(154 .
(155 .
(156 .
(157 .
(158 .
(159 .
(160 .
(165 .
(166 .
(167 .
(168 .
(169 .
(170 .
171 .
172 .
(173 .
(174 .
(175 .
(176 .
Q77 .
(178 .
179 .
(180 .
(181 .
(182 .
(183 .
(184 .
(185 .
(186 .
(187 .
(188 .

(189 .
(190 .
(191 .

if S has SetCategory then")
(eql = eq2 == (eql.lhs = eq2.lhs)@Boolean and")
(eql.rhs = eq2.rhs)@Boolean;")
coerce(eqn:$) :Ex == eqn.lhs::Ex = eqn.rhs::Ex;")
coerce(eqn:$) :Boolean == eqn.lhs = eqn.rhs);")
if S has AbelianSemiGroup then")
(eql + eq2 == eql.lhs + eq2.lhs = eql.rhs + eq2.rhs;")
s + eq2 == [s,s] + eq2;")
eql + s == eql + [s,s]);")
if S has AbelianGroup then")
(- eq == (- 1lhs eq) = (-rhs eq);")
s - eq2 == [s,s] - eq2;")
eql - s == eql - [s,s];")
leftZero eq == 0 = rhs eq - lhs eq;")
rightZero eq == lhs eq - rhs eq = 0;")
0 == equation(0$S,0$3);")
eql - eq2 == eql.lhs - eq2.lhs = eql.rhs - eq2.rhs);")
if S has SemiGroup then")

(eql:$ * eq2:$ == eql.lhs * eq2.lhs = eql.rhs * eq2.rhs;")

1:S * eqn:$ == * eqn.lhs = 1 * eqn.rhs;")
1:S * eqn:$ == 1 * eqn.lhs = 1 * eqn.rhs;")
eqn:$ * 1:S == eqgn.lhs * 1 = eqn.rhs * 1);")

if S has Monoid then")
(1 == equation(1$S,1$S);")
recip eq ==")
((1h := recip lhs eq) case \"failed\" => \"failed\";")
(rh := recip rhs eq) case \"failed\" => \"failed\";")
[1h :: S, rh :: S1);"™)
leftOne eq ==")
((re := recip lhs eq) case \"failed\" => \"failed\";")
1 = rhs eq * re);")
rightOne eq ==")
((re := recip rhs eq) case \"failed\" => \"failed\";")
lhs eq * Te = 1));")
if S has Group then")
(inv eq == [inv lhs eq, inv rhs eq]l;")
leftOne eq == 1 = rhs eq * inv rhs eq;")
rightOne eq == lhs eq * inv rhs eq = 1);")
if S has Ring then")
(characteristic() == characteristic()$S;")
i:Integer * eq:$ == (i::8) * eq);")
if S has IntegralDomain then")
factorAndSplit eq =="
((S has factor : S -> Factored S) =>")
(eq0 := rightZero eq;")
[equation(rcf.factor,0)
for rcf in factors factor lhs eq0]);")
(S has Polynomial Integer) =>")
(eq0 := rightZero eq;")
MF ==> MultivariateFactorize(Symbol,
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(193 .

(194 .

(195 .
(196 .
(197 .
(198 .
(199 .
(200 .
(201 .
(202 .
(203 .
(204 .
(205 .
(206 .
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IndexedExponents Symbol,
Integer, Polynomial Integer);")
p : Polynomial Integer :=
(lhs eq0) pretend Polynomial Integer;")
[equation((rcf.factor) pretend S,0)
for rcf in factors factor(p)$MF]);")

[eql) ;™)

if S has PartialDifferentialRing(Symbol) then")
differentiate(eq:$, sym:Symbol):$ ==")
[differentiate(lhs eq, sym), differentiate(rhs eq, sym)];")

if S has Field then")
(dimension() ==

:: CardinalNumber;")

eql:$ / eq2:$ == eql.lhs / eq2.lhs =
inv eq == [inv lhs eq, inv rhs eql);")
if S has ExpressionSpace then")

subst(eql,eq2) ==")

(eq3 := eq2 pretend Equation S;")
[subst(1lhs eql,eq3),subst(rhs eql,eq3)]1)))")))

eql.rhs / eq2.rhs;")

3.4.3 defun Build the lines from the input for piles

The READLOOP calls preparseReadLine which returns a pair of the form

(number .

string)

[preparseReadLine pRd]
preparse-echo p2]
fincomblock pB53|
parsepiles pE1|
preparsel doSystemCommand (vol5)]
escaped pbaJ|
indent-pos pbad]
make-full-cvec p??]
maxindex p??]
preparsel strposl (vol5)]
is-console pbad]

echolinestack pl]

byConstructors pl2d]

skipme p??]

constructorsSeen pGZY]

preparse-last-line plzQ]

index plr3]
index pl73]
linelist pld]

[
[
[
[
[
[
[
[
[
[
Fpad—reader p?7?]
[
[
[
[
[
[
[
[
[

$
$
$
$
$preparse-last-line plzg]
$
$
$
$
$

in-stream p?7?]
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— defun preparsel —

(defun preparsel (linelist)
(labels (
(isSystemCommand (1line)
(and (> (length line) 0) (eq (char line 0) #\) )))
(executeSystemCommand (line)
(catch ’spad_reader (|doSystemCommand| (subseq line 1))))
)
(prog (($linelist linelist) $echolinestack num line i 1 psloc
instring pcount comsym strsym oparsym cparsym n ncomsym tmpl
(sloc -1) continue (parenlev 0) ncomblock lines locs nums functor)
(declare (special $linelist $echolinestack |$byConstructors| $skipme
|$constructorsSeen| $preparse-last-line $index in-stream))
READLOOP
(setq tmpl (preparseReadlLine linelist))
(setq num (car tmpl))
(setq line (cdr tmpl))
(unless (stringp line)
(preparse-echo linelist)

(cond

((null lines) (return nil))

(ncomblock (fincomblock nil nums locs ncomblock nil)))
(return

(pair (nreverse nums) (parsepiles (nreverse locs) (nreverse lines)))))
(when (and (null lines) (isSystemCommand line))
(preparse-echo linelist)
(setq $preparse-last-line nil) ;don’t reread this line
(executeSystemCommand line)
(go READLOOP))
(setq 1 (length line))
; if we get a null line, read the next line
(when (eq 1 0) (go READLOOP))
; otherwise we have to parse this line
(setq psloc sloc)
(setq i 0)
(setq instring nil)
(setq pcount 0)

STRLOOP ;; handle things that need ignoring, quoting, or grouping
; are we in a comment, quoting, or grouping situation?
(setq strsym (or (position #\" line :start i ) 1))
(setq comsym (or (search "--" 1line :start2 i ) 1))
(setq ncomsym (or (search "++" 1line :start2 i ) 1))
(setq oparsym (or (position #\( line :start i ) 1))
(setq cparsym (or (position #\) line :start i ) 1))
(setq n (min strsym comsym ncomsym oparsym cparsym))
(cond

; nope, we found no comment, quoting, or grouping
((=n 1) (go NOCOMS))
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((escaped line n))
; scan until we hit the end of the string
((= n strsym) (setq instring (not instring)))
; we are in a string, just continue looping
(instring)
;; handle -- comments by ignoring them
((= n comsym)
(setq line (subseq line 0 n))
(go NOCOMS)) ; discard trailing comment
;; handle ++ comments by chunking them together
((= n ncomsym)
(setq sloc (indent-pos line))
(cond
((= sloc n)

(when (and ncomblock (not (= n (car ncomblock))))
(fincomblock num nums locs ncomblock linelist)
(setq ncomblock nil))

(setq ncomblock (cons n (cons line (ifcdr ncomblock))))

(setq line ""))

(t

(push (strconc (make-full-cvec n " ") (substring line n ())) $linelist)

(setq $index (1- $index))

(setq line (subseq line 0 mn))))

(go NOCOMS))
; know how deep we are into parens
((= n oparsym) (setq pcount (1+ pcount)))
((= n cparsym) (setq pcount (1- pcount))))
(setq i (1+ n))
(go STRLOOP)
NOCOMS
; remember the indentation level
(setq sloc (indent-pos line))
(setq line (string-right-trim " " line))
(when (null sloc)
(setq sloc psloc)
(go READLOOP))
; handle line that ends in a continuation character
(cond
((eq (elt line (maxindex line)) #\_)
(setq continue t)
(setq line (subseq line (maxindex line))))
((setq continue nil)))
; test for skipping constructors
(when (and (null lines) (= sloc 0))
(if (and |$byConstructors|
(null (search "==>" line))
(not
(member
(setq functor
(intern (substring line O (strposl ": (=" line 0 nil))))
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| $byConstructors|)))
(setq $skipme ’t)
(progn
(push functor |$constructorsSeen|)
(setq $skipme nil))))
; is this thing followed by ++ comments?
(when (and lines (eql sloc 0))
(when (and ncomblock (not (zerop (car ncomblock))))
(fincomblock num nums locs ncomblock linelist))
(when (not (is-console in-stream))
(setq $preparse-last-line (nreverse $echolinestack)))
(return
(pair (nreverse nums) (parsepiles (nreverse locs) (nreverse lines)))))
(when (> parenlev 0)
(push nil locs)
(setq sloc psloc)
(go REREAD))
(when ncomblock
(fincomblock num nums locs ncomblock linelist)
(setq ncomblock ()))
(push sloc locs)
REREAD
(preparse-echo linelist)
(push line lines)
(push num nums)
(setq parenlev (+ parenlev pcount))
(when (and (is-console in-stream) (not continue))
(setq $preparse-last-line nil)
(return
(pair (nreverse nums) (parsepiles (nreverse locs) (nreverse lines)))))
(go READLOOP))))

3.4.4 defun parsepiles
Add parens and semis to lines to aid parsing. [add-parens-and-semis-to-line p&g]
— defun parsepiles —
(defun parsepiles (locs lines)
(mapl #’add-parens-and-semis-to-line

(nconc lines ’(" ")) (nconc locs ’(nil)))
lines)
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3.4.5 defun add-parens-and-semis-to-line

The line to be worked on is (CAR SLINES). It’s indentation is (CAR SLOCS). There is a
notion of current indentation. Then:

e Add open paren to beginning of following line if following line’s indentation is greater
than current, and add close paren to end of last succeeding line with following line’s
indentation.

e Add semicolon to end of line if following line’s indentation is the same.

e If the entire line consists of the single keyword then or else, leave it alone.”

[infixtok phhd]
[drop pBa3]
[addclose pbaZ]
[nonblankloc pBaF]

— defun add-parens-and-semis-to-line —

(defun add-parens-and-semis-to-line (slines slocs)
(let ((start-column (car slocs)))
(when (and start-column (> start-column 0))
(let ((count 0) (i 0))
(seq
(mapl #’(lambda (next-lines nlocs)
(let ((next-line (car next-lines)) (next-column (car nlocs)))
(incf 1)
(when next-column
(setq next-column (abs next-column))
(when (< next-column start-column) (exit nil))
(cond
((and (eq next-column start-column)
(rplaca nlocs (- (car nlocs)))
(not (infixtok next-line)))
(setq next-lines (drop (1- i) slines))
(rplaca next-lines (addclose (car next-lines) #\;))
(setq count (1+ count)))))))
(cdr slines) (cdr slocs)))
(when (> count 0)
(setf (char (car slines) (1- (nonblankloc (car slines)))) #\( )
(setq slines (drop (1- i) slines))
(rplaca slines (addclose (car slines) #\) )))))))
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3.4.6 defun preparseReadLine

[preparseReadLinel pHd]
[initial-substring pB3d]
[string2BootTree pird]
[storeblanks pB37]|

[skip-to-endif pb5d)

[preparseReadLine pRY]

[$*eof* p?7?]

— defun preparseReadLine —

(defun preparseReadlLine (x)
(let (line ind tmpl)
(declare (special *eof*))
(setq tmpl (preparseReadLinel))
(setq ind (car tmpl))
(setq line (cdr tmpl))
(cond
((not (stringp line)) (cons ind line))
((zerop (size line)) (cons ind line))
((char= (elt line 0) #\) )
(cond
((initial-substring ")if" line)
(if (eval (string2BootTree (storeblanks line 3)))
(preparseReadlLine x)
(skip-ifblock x)))
((initial-substring ")elseif" line) (skip-to-endif x))
((initial-substring ")else" line) (skip-to-endif x))
((initial-substring ")endif" line) (preparseReadLine x))
((initial-substring ")fin" line)
(setq *eof* t)
(cons ind nil)))))
(cons ind line)))

3.4.7 defun skip-ifblock

[preparseReadLinel pHO]
[skip-ifblock pEY]
[initial-substring pB37]
[string2BootTree pid]
[storeblanks pBE37|

— defun skip-ifblock —
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(defun skip-ifblock (x)
(let (line ind tmpl)
(setq tmpl (preparseReadLinel))
(setq ind (car tmpl))
(setq line (cdr tmpl))
(cond
((not (stringp line))
(cons ind line))
((zerop (size line))
(skip-ifblock x))
((char= (elt line 0) #\) )
(cond
((initial-substring ")if" line)
(cond
((eval (string2BootTree (storeblanks line 3)))
(preparseReadLine X))
(t (skip-ifblock x))))
((initial-substring ")elseif" line)
(cond
((eval (string2BootTree (storeblanks line 7)))
(preparseReadLine X))
(t (skip-ifblock x))))
((initial-substring ")else" line)
(preparseReadlLine x))
((initial-substring ")endif" line)
(preparseReadLine x))
((initial-substring ")fin" line)
(cons ind nil))))
(t (skip-ifblock x)))))

3.4.8 defun preparseReadLinel

[get-a-line pB33|
[expand-tabs pHI]
[maxindex p?7]

[strconc p?7?]
[preparseReadLinel pfm]
[$linelist pl]

[$linelist pl3]
[$preparse-last-line pl7g]
[$index plr3]

[$index plrH]
[$EchoLineStack p??]

— defun preparseReadLinel —

CHAPTER 3. THE PARSER
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(defun preparseReadLinel ()
(labels (
(accumulateLinesWithTrailingEscape (line)
(let (ind)
(declare (special $preparse-last-line))
(if (and (> (setq ind (maxindex line)) -1) (char= (elt line ind) #\_))
(setq $preparse-last-line
(strconc (substring line O ind) (cdr (preparseReadLinel))))
line))))
(let (1line)
(declare (special $linelist $preparse-last-line $index $EchoLineStack))
(setq line
(if $linelist
(pop $linelist)
(expand-tabs (get-a-line in-stream))))
(setq $preparse-last-line line)
(if (stringp line)

(progn
(incf $index) ;3 $index is the current line number
(setq line (string-right-trim " " line))

(push (copy-seq line) $EchoLineStack)
(cons $index (accumulateLinesWithTrailingEscape line)))
(cons $index line)))))

3.4.9 defun expand-tabs

[nonblankloc pb5H|
[indent-pos phhd]

— defun expand-tabs —

(defun expand-tabs (str)
(if (and (stringp str) (> (length str) 0))
(let ((bpos (nonblankloc str))
(tpos (indent-pos str)))
(setq str
(if (eql bpos tpos)
str
(concatenate ’string (make-string tpos :initial-element #\space)
(subseq str bpos))))
;3 remove dos CR
(let ((lpos (maxindex str)))
(if (eq (char str lpos) #\Return)
(subseq str 0 lpos)
str)))
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str))

3.5 1I/0 Handling

3.5.1 defun preparse-echo

[Echo-Meta p??]
[$EchoLineStack p??]

— defun preparse-echo —

(defun preparse-echo (linelist)
(declare (special $EchoLineStack Echo-Meta) (ignore linelist))
(if Echo-Meta
(dolist (x (reverse $EchoLineStack))
(format out-stream "“&;~A~%" x)))
(setq $EchoLineStack ()))

3.5.2 Parsing stack

3.5.3 defstruct $stack

— initvars —
(defstruct stack "A stack"
(store nil) ; contents of the stack
(size 0) ; number of elements in Store
(top nil) ; first element of Store
(updated nil) ; whether something has been pushed on the stack

; since this flag was last set to NIL

3.5.4 defun stack-load

[$stack pH2]
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— defun stack-load —
(defun stack-load (list stack)
(setf (stack-store stack) list)

(setf (stack-size stack) (length list))
(setf (stack-top stack) (car list)))

3.5.5 defun stack-clear
[$stack pa2]
— defun stack-clear —

(defun stack-clear (stack)
(setf (stack-store stack) nil)
(setf (stack-size stack) 0)
(setf (stack-top stack) nil)
(setf (stack-updated stack) nil))

3.5.6 defmacro stack-/-empty
[$stack pa2]
— defmacro stack-/-empty —

(defmacro stack-/-empty (stack) ‘(> (stack-size ,stack) 0))

3.5.7 defun stack-push
[$stack pE2]
— defun stack-push —

(defun stack-push (x stack)
(push x (stack-store stack))
(setf (stack-top stack) x)
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(setf (stack-updated stack) t)
(incf (stack-size stack))

x)

3.5.8 defun stack-pop
[$stack pE2]
— defun stack-pop —
(defun stack-pop (stack)
(let ((y (pop (stack-store stack))))
(decf (stack-size stack))
(setf (stack-top stack)

(if (stack-/-empty stack) (car (stack-store stack))))
)

3.5.9 Parsing token

3.5.10 defstruct $token

THE PARSER

A token is a Symbol with a Type. The type is either NUMBER, IDENTIFIER or SPECIAL-

CHAR. NonBlank is true if the token is not preceded by a blank.
— initvars —
(defstruct token
(symbol nil)

(type nil)
(nonblank t))

3.5.11 defvar $prior-token
[$token pi]

— initvars —
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(defvar prior-token (make-token) "What did I see last")

3.5.12 defvar $nonblank

— initvars —

(defvar nonblank t "Is there no blank in front of the current token.")

3.5.13 defvar $current-token
Token at head of input stream. [$token pHd]

— initvars —

(defvar current-token (make-token))

3.5.14 defvar $next-token
[$token pHA]

— initvars —

(defvar next-token (make-token) "Next token in input stream.")

3.5.15 defvar $valid-tokens
[$token pHA]

— initvars —

(defvar valid-tokens O "Number of tokens in buffer (0, 1 or 2)")
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3.5.16 defun token-install
[$token piH]
— defun token-install —
(defun token-install (symbol type token &optional (nonblank t))
(setf (token-symbol token) symbol)
(setf (token-type token) type)

(setf (token-nonblank token) nonblank)
token)

3.5.17 defun token-print
[$token piH]

— defun token-print —
(defun token-print (token)

(format out-stream "(token (symbol ~S) (type ~S))~%"
(token-symbol token) (token-type token)))

3.5.18 Parsing reduction

3.5.19 defstruct $reduction

A reduction of a rule is any S-Expression the rule chooses to stack.
— initvars —

(defstruct (reduction (:type list))
(rule nil) ; Name of rule
(value nil))

THE PARSER
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Parse Transformers

4.1 Direct called parse routines

4.1.1 defun parseTransform

[parseTran pdd|
[$defOp p?7?]

— defun parseTransform —

(defun |parseTransform| (x)

(let (l$defOpl)

(declare (special |$defOpl))
(setq |$defOp| nil)
(setq x (subst ’$ ’% x :test #’equal)) ; for new compiler compatibility
(lparseTran| x)))

4.1.2 defun parseTran

[parseAtom pHR|
[parseConstruct ped]
[parseTran pd7|
[parseTranList pdd]
[getl p?7?]

Sop p?7]

— defun parseTran —
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(defun |parseTran| (x)
(labels (
(g (op)
(let (tmpl tmp2 x)
(seq
(if (and (consp op) (eq (qfirst op) ’leltl)
(progn
(setq tmpl (qrest op))
(and (consp tmpl)
(progn
(setq op (qfirst tmpl))
(setq tmp2 (qrest tmpl))
(and (consp tmp2)
(eq (grest tmp2) nil)
(progn (setq x (qfirst tmp2)) t))))))
(exit (g x)))
(exit op)))))
(let (l$opl argl u r fn)
(declare (special |$opl))
(setq I$opl| nil)
(if (atom x)
(|parseAtom| x)
(progn
(setq |$opl| (car x))
(setq argl (cdr x))
(setq u (g |$opl))
(cond
((eq u ’|construct|)
(setq r (lparseConstruct| argl))
(if (and (consp |$opl) (eq (qfirst [$opl) ’leltl))
(cons (|parseTran| [$opl) (cdr r))
r))
((and (atom u) (setq fn (getl u ’|parseTran]|)))
(funcall fn argl))
(t (cons (|parseTran| |$opl) (lparseTranList| argl)))))))))

4.1.3 defun parseAtom

[parseLeave plZ3]
[$NoValue p?7?]

— defun parseAtom —

(defun |parseAtom| (x)
(declare (special |$NoValuel))
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(if (eq x ’|breakl|)
(|parseLeave| (list ’|$NoValuel))
x))

4.1.4 defun parseTranList

[parseTran pH7|
[parseTranList pHY]

— defun parseTranList —

(defun |parseTranList| (x)
(if (atom x)
(|parseTran| x)
(cons (|parseTran| (car x)) (|parseTranList| (cdr x)))))

4.1.5 defplist parseConstruct

— postvars —

(eval-when (eval load)
(setf (get ’|construct| ’|parseTran|) ’|parseConstruct]))

4.1.6 defun parseConstruct

[parseTranList pad]
[$insideConstructIfTrue p??]

— defun parseConstruct —

(defun |parseConstruct| (u)

(let (|$insideConstructIfTrue| x)

(declare (special |$insideConstructIfTruel))
(setq |$insideConstructIfTrue| t)
(setq x (|parseTranList| u))
(cons ’|construct| x)))
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4.2 Indirect called parse routines

In the parseTran function there is the code:

((and (atom u) (setq fn (getl u ’|parseTran|)))
(funcall fn argl))

The functions in this section are called through the symbol-plist of the symbol being parsed.
The original list read:

and parseAnd
@ parseAtSign
CATEGORY parseCategory
H parseCoerce
\: parseColon
construct parseConstruct
DEF parseDEF
$<= parseDollarLessEqual
$> parseDollarGreaterThan
$>= parseDollarGreaterEqual
$°= parseDollarNotEqual
eqv parseEquivalence
exit parseExit
> parseGreaterThan
>= parseGreaterEqual
has parseHas
IF parself
implies parselmplies
IN parseln
INBY parselnBy
is parsels
isnt parselsnt
Join parseJoin
leave parselLeave
; ;control-H parseLeftArrow
<= parseLessEqual
LET parseLET
LETD parseLETD
MDEF parseMDEF
- parseNot
not parseNot
= parseNotEqual
or parselr
pretend parsePretend
return parseReturn

SEGMENT parseSegment
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SEQ parseSeq

; ;control-V parseUpArrow
VCONS parseVCONS
where parseWhere

4.2.1 defplist parseAnd

— postvars —

(eval-when (eval load)
(setf (get ’land| ’|parseTran|) ’|parseAnd|))

4.2.2 defun parseAnd

[parseTran pH7|
[parseAnd plT|
[parseTranList pfd]
[parself pIg|
[$InteractiveMode p??]

— defun parseAnd —

(defun |parseAnd| (arg)
(cond
(I$InteractiveMode| (cons ’|and| (|parseTranList| arg)))
((null arg) ’|truel)
((aull (cdr arg)) (car arg))
(t
(|parselIf|
(list (|parseTran| (car arg)) (|parseAnd| (CDR arg)) ’Ifalsel )))))

4.2.3 defplist parseAtSign

— postvars —

(eval-when (eval load)
(setf (get ’@ ’|parseTran|) ’|parseAtSignl|))
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4.2.4 defun parseAtSign

[parseTran pHd|
[parseType plZ]
[$InteractiveMode p??]

— defun parseAtSign —

(defun |parseAtSign| (arg)

(declare (special |$InteractiveModel))

(if |$InteractiveModel|
(1ist ’@ (|parseTran| (first arg)) (|parseTran| (|parseTypel| (second arg))))
(1ist ’@ (|parseTran| (first arg)) (l|parseTran| (second arg)))))

4.2.5 defun parseType
[parseTran pdd|

— defun parseType —

(defun |parseTypel (x)
(declare (special |$EmptyMode| |$quadSymboll))
(setq x (subst |$EmptyMode| |$quadSymbol| x :test #’equal))
(if (and (consp x) (eq (qfirst x) ’I[typeOfl)
(consp (qrest x)) (eq (qcddr x) nil))
(1ist ’|type0f| (|parseTran| (gsecond x)))
x))

4.2.6 defplist parseCategory

— postvars —

(eval-when (eval load)
(setf (get ’category ’|parseTran|) ’|parseCategoryl))



4.2. INDIRECT CALLED PARSE ROUTINES 103

4.2.7 defun parseCategory

[parseTranList pdd]
[parseDropAssertions plli3]
[contained p?7?]

— defun parseCategory —

(defun |parseCategory| (arg)

(let (z key)
(setq z (|parseTranList| (|parseDropAssertions| arg)))
(setq key (if (contained ’$ z) ’|domain| ’|packagel))
(cons ’category (cons key z))))

4.2.8 defun parseDropAssertions

[parseDropAssertions plli3]
— defun parseDropAssertions —

(defun |parseDropAssertions| (x)
(cond
((not (comsp x)) x)
((and (consp (gfirst x)) (eq (qcaar x) ’if)
(consp (qcdar x))
(eq (qcadar x) ’|asserted|))
(|parseDropAssertions| (qrest x)))
(t (cons (qgfirst x) (|parseDropAssertions| (qrest x))))))

4.2.9 defplist parseCoerce

— postvars —

(eval-when (eval load)
(setf (get ’|::| ’|parseTran|) ’|parseCoercel))
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4.2.10 defun parseCoerce
[parseType pllZ]

[parseTran pad]
[$InteractiveMode p?7?]

— defun parseCoerce —

(defun |parseCoercel| (arg)
(if |$InteractiveMode]

(1ist | ::|
(IparseTran| (first arg)) (|parseTran| (|parseTypel| (second arg))))
(1ist ’|::| (lparseTran| (first arg)) (|parseTran| (second arg)))))

4.2.11 defplist parseColon

— postvars —

(eval-when (eval load)
(setf (get ’|:| ’|parseTran|) ’|parseColonl|))

4.2.12 defun parseColon

[parseTran pHd|

[parseType plZ]
[$InteractiveMode p?7?]
[$insideConstructIfTrue p??]

— defun parseColon —

(defun |parseColon| (arg)
(declare (special |$insideConstructIfTruel))

(cond
((and (consp arg) (eq (qrest arg) nil))
(list ’|:| (lparseTran| (first arg))))

((and (consp arg) (consp (qrest arg)) (eq (qcddr arg) nil))
(if |$InteractiveModel
(if |$insideConstructIfTruel|
(list ’tag (lparseTran| (first arg))
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(lparseTran| (second arg)))

(list ’|:| (lparseTran| (first arg))
(lparseTran| (|parseType| (second arg)))))
(1ist ’|:| (|parseTran| (first arg))

(|parseTran| (second arg)))))))

4.2.13 defplist parseDEF

— postvars —

(eval-when (eval load)
(setf (get ’def ’|parseTran|) ’|parseDEF|))

4.2.14 defun parseDEF

[setDefOp pamm|

[parseLhs pllH)

[parseTranList pHY]
[parseTranCheckForRecord pba3|
[opFf p?7?]

[$lhs p?7?]

— defun parseDEF —

(defun |parseDEF| (arg)
(let (I$1lhs| tList speciallist body)
(declare (special |$lhs|))

(setq |$1lhs| (first arg))

(setq tList (second arg))

(setq speciallist (third arg))

(setq body (fourth arg))

(setDefOp |$1lhs|)

(1ist ’def (l|parselhs| |$lhs|)
(lparseTranList| tList)
(|parseTranList| speciallist)
(IparseTranCheckForRecord| body (lopOf| [$1lhs|)))))
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4.2.15 defun parseLhs

[parseTran pHd|
[transIs plOH]

— defun parseLhs —

(defun |parselhs| (x)
(let (result)

(cond

((atom x) (|parseTran| x))

((atom (car x))

(cons (|parseTran| (car x))
(dolist (y (cdr x) (nreverse result))
(push (|transIs| (|parseTran| y)) result))))
(t (lparseTran| x)))))

4.2.16 defun transls

[isListConstructor plld]
[transIs1 plOH]|

— defun transls —

(defun |transIs| (u)
(if (lisListConstructor| u)
(cons ’|construct| (|transIsi| u))

u))

4.2.17 defun translsl

[nreverse0 p?7]
[transIs plOH]
[transIs1 plOH]|

— defun translIsl —
(defun |transIsi| (u)

(let (x h v tmp3)
(cond
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((and (consp u) (eq (gfirst u) ’|comnstructl))
(dolist (x (qrest u) (nreverse0O tmp3))
(push (|transIs| x) tmp3)))
((and (consp u) (eq (qfirst u) ’|append|) (consp (qrest u))
(consp (qcddr u)) (eq (gcdddr u) nil))
(setq x (gsecond u))
(setq h (list ’|:| (ltransIs| x)))
(setq v (ltransIsi| (qthird u)))
(cond
((and (consp v) (eq (qfirst v) ’|:I)
(consp (gqrest v)) (eq (qcddr v) nil))
(1ist h (gsecond v)))
((eq v ?|nill|) (car (cdr h)))
((atom v) (list h (list ’|:| v)))
(t (cons h v))))
((and (consp u) (eq (qfirst u) ’|comns|) (consp (qrest u))
(consp (qcddr u)) (eq (qcdddr u) nil))
(setq h (|transIs| (gsecond u)))
(setq v (ltransIsl| (qthird uw)))
(cond
((and (consp v) (eq (qfirst v) ’|:|) (consp (qrest v))
(eq (qcddr v) nil))
(cons h (list (gsecond v))))
((eq v ?|nill|) (cons h nil))

((atom v) (list h (list ’[:| v)))
(t (cons h v))))
(t u)))

4.2.18 defun isListConstructor
[member p?7?]
— defun isListConstructor —

(defun |isListConstructor| (u)
(and (consp u) (lmember| (qfirst u) ’(|construct| |append| |consl|))))

4.2.19 defplist parseDollarGreaterthan

— postvars —
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(eval-when (eval load)
(setf (get ’1$>| ’|parseTran|) °’|parseDollarGreaterThan]|))

4.2.20 defun parseDollarGreaterThan

[parseTran pHd|
[Sop p??]

— defun parseDollarGreaterThan —
(defun |parseDollarGreaterThan| (arg)
(declare (special |$opl))
(list (subst ’$< ’$> |$op| :test #’equal)

(IparseTran| (second arg))
(lparseTran| (first arg))))

4.2.21 defplist parseDollarGreaterEqual

— postvars —

(eval-when (eval load)
(setf (get ’|$>=| ’|parseTran|) ’|parseDollarGreaterEquall))

4.2.22 defun parseDollarGreaterEqual

[parseTran pdd|
[$op p?7]

— defun parseDollarGreaterEqual —
(defun |parseDollarGreaterEquall| (arg)

(declare (special |$opl))
(|parseTran| (list ’|not| (cons (subst ’$< ’$>= |$op| :test #’equal) arg))))
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— postvars —

(eval-when (eval load)
(setf (get ’|$<=| ’|parseTran|) ’|parseDollarLessEquall))

4.2.23 defun parseDollarLessEqual

[parseTran pH7|
[Sop p?7]

— defun parseDollarLessEqual —
(defun |parseDollarLessEquall| (arg)

(declare (special |$opl))
(lparseTran| (list ’|not| (cons (subst ’$> ’$<= |$op| :test #’equal) arg))))

4.2.24 defplist parseDollarNotEqual

— postvars —

(eval-when (eval load)
(setf (get ’[$°=| ’|parseTran|) ’|parseDollarNotEquall))

4.2.25 defun parseDollarNotEqual

[parseTran pd7|
[$op p?7?]

— defun parseDollarNotEqual —
(defun |parseDollarNotEquall (arg)

(declare (special [$opl))
(lparseTran| (list ’|not| (cons (subst ’$= ’$"= |$op| :test #’equal) arg))))
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4.2.26 defplist parseEquivalence

— postvars —

(eval-when (eval load)
(setf (get ’leqv| ’|parseTran|) ’|parseEquivalencel))

4.2.27 defun parseEquivalence
[parself plIg|
— defun parseEquivalence —

(defun |parseEquivalence| (arg)
(lparseIf]
(list (first arg) (second arg)
(lparseIf| (cons (second arg) ’(|false| |truel))))))

4.2.28 defplist parseExit

— postvars —

(eval-when (eval load)
(setf (get ’lexit| ’|parseTran|) °’|parseExit]|))

4.2.29 defun parseExit

[parseTran pHd|
[moan p?7?]

— defun parseExit —
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(defun |parseExit| (arg)
(let (a b)
(setq a (|parseTran| (car arg)))
(setq b (|parseTran| (cdr arg)))
(if b
(cond
((null (integerp a))
(moan "first arg " a " for exit must be integer")
(1ist ’lexitl| 1 a ))
(t
(cons ’lexit| (cons a b))))
(list ’lexit] 1 a ))))

4.2.30 defplist parseGreaterEqual

— postvars —

(eval-when (eval load)
(setf (get ’|>=| ’|parseTran|) ’|parseGreaterEquall))

4.2.31 defun parseGreaterEqual

[parseTran pH7|
[$op p?7]

— defun parseGreaterEqual —

(defun |parseGreaterEqual| (arg)
(declare (special [$opl))
(lparseTran| (list ’|not| (cons (subst ’< ’>= |$opl| :test #’equal) arg))))

4.2.32 defplist parseGreaterThan

— postvars —
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(eval-when (eval load)
(setf (get ’|>| ’|parseTran|) ’|parseGreaterThan]|))

4.2.33 defun parseGreaterThan

[parseTran pHd|
[Sop p??]

— defun parseGreaterThan —

(defun |parseGreaterThan| (arg)
(declare (special |$opl))
(list (subst ’< ’> |$opl| :test #’equal)
(lparseTran| (second arg)) (|parseTran| (first arg))))

4.2.34 defplist parseHas

— postvars —

(eval-when (eval load)
(setf (get ’|has| ’|parseTran|) ’|parseHas|))

4.2.35 defun parseHas

[unabbrevAndLoad p?7]
getdatabase p?7?]

[

[
[makeNonAtomlc p?7?]
[parseHasRhs plId]
[member p?7]
[parseType pl7]
[nreverse0 p?7?]
[$InteractiveMode p??]
[$CategoryFrame p?7?]

— defun parseHas —
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(defun |parseHas| (arg)
(1labels (
(fn (arg)
(let (tmp4 tmp6 map op kk)
(declare (special |$InteractiveModel))
(when |$InteractiveMode| (setq arg (|unabbrevAndLoad| arg)))
(cond
((and (consp arg) (eq (qfirst arg) ’|:|) (consp (grest arg))
(consp (qcddr arg)) (eq (qcdddr arg) nil)
(consp (qthird arg))
(eq (qcaaddr arg) ’|Mappingl))
(setq map (rest (third arg)))
(setq op (second arg))
(setq op (if (stringp op) (intern op) op))
(list (list ’signature op map)))
((and (consp arg) (eq (qfirst arg) ’|Joinl))
(dolist (z (rest arg) tmp4)
(setq tmp4 (append tmp4 (fn z)))))
((and (consp arg) (eq (qfirst arg) ’category))
(dolist (z (rest arg) tmp6)
(setq tmp6 (append tmp6 (fn z)))))
(t
(setq kk (getdatabase (lopOf| arg) ’constructorkind))
(cond
((or (eq kk ’|domain|) (eq kk ’|categoryl))
(list (ImakeNonAtomic| arg)))
((and (consp arg) (eq (qfirst arg) ’attribute))
(1ist arg))
((and (consp arg) (eq (gfirst arg) ’signature))
(list arg))
(I$InteractiveModel
(|parseHasRhs| arg))
(t
(list (list ’attribute arg)))))))))
(let (tmpl tmp2 tmp3 x)
(declare (special |$InteractiveMode| |$CategoryFramel))
(setq x (first arg))
(setq tmpl (lget| x ’l|valuel| |$CategoryFramel))
(when |$InteractiveModel
(setq x
(if (and (consp tmpl) (consp (qrest tmpl)) (consp (qcddr tmpl))
(eq (qcdddr tmpl) nil)
(Imember| (second tmpl)
>((IMode|) (|Domain|) (|SubDomain| (|Domainl)))))
(first tmpl)
(lparseTypel x))))
(setq tmp2
(dolist (u (fn (second arg)) (nreverseO tmp3))
(push (list ’lhas| x u ) tmp3)))
(if (and (consp tmp2) (eq (qrest tmp2) nil))
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(gfirst tmp2)
(cons ’land| tmp2)))))

4.2.36 defun parseHasRhs

[get p?7?]

[member p?7]
[abbreviation? p?7?]
[loadIfNecessary plId]
[unabbrevAndLoad p??]
[$CategoryFrame p?7]

— defun parseHasRhs —

(defun |parseHasRhs| (u)
(let (tmpl y)
(declare (special |$CategoryFramel))
(setq tmpl (lget| u ’|valuel| |$CategoryFramel))
(cond
((and (consp tmpl) (consp (qrest tmpl))
(consp (qcddr tmpl)) (eq (qcdddr tmpl) nil)
(Imember| (second tmpl)
>((IMode|) (|Domain|) (|SubDomain| (|Domain|)))))
(second tmpl))
((setq y (labbreviation?| u))
(if (|loadIfNecessary| y)
(1ist (|unabbrevAndLoad| y))
(list (list ’attribute w))))
(t (list (list ’attribute u))))))

4.2.37 defun loadIfNecessary
[loadLibIfNecessary plIH]

— defun loadIfNecessary —

(defun |loadIfNecessary| (u)
(lloadLibIfNecessary| u t))
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4.2.38 defun loadLibIfNecessary

[loadLibIfNecessary plIH]
[functionp p??]
[macrop p?7?]
[getl p?7]
[loadLib p?7?]
[lassoc p?7?]
[getProplist p??]

[getdatabase p?7]

[updateCategoryFrameForCategory plTd|

[updateCategoryFrameForConstructor pIf]

[throwKeyedMsg p??]

[$CategoryFrame p?7]

[$InteractiveMode p?7]

— defun loadLibIfNecessary —

(defun |loadLibIfNecessary| (u mustExist)
(let (value y)
(declare (special |$CategoryFrame| |$InteractiveModel))
(cond
((eq u ’|$EmptyMode|) u)
((null (atom u)) (|loadLibIfNecessary| (car u) mustExist))
(t
(setq value
(cond
(C(or (lfunctionp| u) (Imacrop| w)) w)
((getl u ’loaded) w)
((lloadLibl w) u)))
(cond
((and (null |$InteractiveModel)
(or (null (setq y (lgetProplist| u |$CategoryFramel|)))
(and (null (lassoc ’|isFunctor| y))
(null (lassoc ’|isCategoryl y)))))
(if (setq y (getdatabase u ’constructorkind))

(if (eq y ’lcategoryl)
(lupdateCategoryFrameForCategory| u)
(lupdateCategoryFrameForConstructor| u))

(I throwKeyedMsg| ’s2110005 (list w))))
(t value))))))
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4.2.39 defun updateCategoryFrameForConstructor

[getdatabase p?7?]

put p?7?]
convertOpAlist2compilerInfo pITH]
addModemap pPGd]
$CategoryFrame p?7]
$CategoryFrame p?7?]

[
[
[
[
[

— defun updateCategoryFrameForConstructor —

(defun |updateCategoryFrameForConstructor| (constructor)
(let (opAlist tmpl dc sig pred impl)
(declare (special |$CategoryFramel))
(setq opalist (getdatabase constructor ’operationalist))
(setq tmpl (getdatabase constructor ’constructormodemap))
(setq dc (caar tmpl))
(setq sig (cdar tmpl))
(setq pred (caadr tmpl))
(setq impl (cadadr tmpl))
(setq |$CategoryFramel
(Iput| constructor ’|isFunctor|
(| convertOpAlist2compilerInfo| opAlist)
(laddModemap| constructor dc sig pred impl
(lput| constructor ’|mode| (cons ’|Mapping| sig) |$CategoryFramel))))))

4.2.40 defun convertOpAlist2compilerInfo

— defun convertOpAlist2compilerInfo —

(defun |convertOpAlist2compilerInfo| (opalist)
(labels (
(formatSig (op arg2)
(let (typelist slot stuff pred impl)
(setq typelist (car arg2))
(setq slot (cadr arg2))
(setq stuff (cddr arg2))
(setq pred (if stuff (car stuff) t))
(setq impl (if (cdr stuff) (cadr stuff) ’elt))
(1ist (list op typelist) pred (list impl ’$ slot)))))
(let (data result)
(setq data
(loop for item in opalist
collect
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(loop for sig in (rest item)

collect (formatSig (car item) sig))))
(dolist (term data result)
(setq result (append result term))))))

4.2.41 defun updateCategoryFrameForCategory

[getdatabase p?7]

[put p??]
[addModemap pPGd]
[$CategoryFrame p?7]
[$CategoryFrame p?7]

— defun updateCategoryFrameForCategory —

(defun |updateCategoryFrameForCategory| (category)
(let (tmpl dc sig pred impl)
(declare (special |$CategoryFramel))
(setq tmpl (getdatabase category ’constructormodemap))
(setq dc (caar tmpl))
(setq sig (cdar tmpl))
(setq pred (caadr tmpl))
(setq impl (cadadr tmpl))
(setq |$CategoryFrame|
(lput| category °’|isCategory| t
(laddModemap| category dc sig pred impl |$CategoryFramel)))))

4.2.42 defplist parself

— postvars —

(eval-when (eval load)
(setf (get ’if ’|parseTran|) ’|parseIf|))
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4.2.43 defun parself

[parself,if Tran plTs]
[parseTran pH7|

— defun parself —

(defun |parseIf| (arg)
(if (null (and (consp arg) (consp (qrest arg))
(consp (qcddr arg)) (eq (qcdddr arg) nil)))
arg
(lparseIf,ifTran|
(lparseTran| (first arg))
(lparseTran| (second arg))
(lparseTran| (third arg)))))

4.2.44 defun parself,ifTran

[parself,if Tran plTs]
[incExitLevel p??]
[makeSimplePredicateOrNil pbam]
[incExitLevel p?7?]

[parseTran pHd]

[$InteractiveMode p??]

— defun parself,ifTran —

(defun |parself,ifTran| (pred a b)
(let (pp z ap bp tmpl tmp2 tmp3 tmp4 tmpb5 tmp6 val s)
(declare (special |$InteractiveModel))

(cond

((and (null |$InteractiveModel|) (eq pred ’|truel))
a)

((and (null |$InteractiveModel) (eq pred ’|falsel))
b)

((and (consp pred) (eq (qfirst pred) ’Inotl)
(consp (qrest pred)) (eq (qcddr pred) nil))
(lparself,ifTran| (second pred) b a))
((and (consp pred) (eq (gqfirst pred) ’if)
(progn
(setq tmpl (qrest pred))
(and (consp tmpl)
(progn
(setq pp (qfirst tmpl))
(setq tmp2 (qrest tmpl))
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(and (consp tmp2)
(progn
(setq ap (qfirst tmp2))
(setq tmp3 (qrest tmp2))
(and (consp tmp3)
(eq (grest tmp3) nil)
(progn (setq bp (gqfirst tmp3)) t))))))))
(lparself,ifTran| pp
(lparself,ifTran| ap (copy a) (copy b))
(lparself,ifTran| bp a b)))
((and (consp pred) (eq (gqfirst pred) ’seq)
(consp (qrest pred)) (progn (setq tmp2 (reverse (qrest pred))) t)
(and (consp tmp2)
(consp (gfirst tmp2))
(eq (qcaar tmp2) ’|exitl)
(progn
(setq tmp4 (gqcdar tmp2))
(and (consp tmp4)
(equal (qfirst tmp4) 1)
(progn
(setq tmp5 (qrest tmp4))
(and (consp tmp5)
(eq (qrest tmpb) nil)
(progn (setq pp (gqfirst tmp5)) t)))))
(progn (setq z (qrest tmp2)) t))
(progn (setq z (nreverse z)) t))
(cons ’seq
(append z
(list
(1ist ’lexit| 1 (|parself,ifTran| pp
(lincExitLevell| a)
(lincExitLevell| b)))))))
((and (consp a) (eq (qfirst a) ’if) (consp (qrest a))
(equal (gsecond a) pred) (consp (qcddr a))
(consp (qcdddr a))
(eq (qcddddr a) nil))
(1ist ’if pred (third a) b))
((and (consp b) (eq (gfirst b) ’if)
(consp (qrest b)) (equal (gsecond b) pred)
(consp (qcddr b))
(consp (gcdddr b))
(eq (gcddddr b) nil))
(list ’if pred a (fourth b)))
((progn
(setq tmpl (|makeSimplePredicateOrNil| pred))
(and (consp tmpl) (eq (gqfirst tmpl) ’seq)
(progn
(setq tmp2 (qrest tmpl))
(and (and (consp tmp2)
(progn (setq tmp3 (reverse tmp2)) t))
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(and (consp tmp3)
(progn
(setq tmp4 (qfirst tmp3))
(and (consp tmp4) (eq (qfirst tmp4) ’lexit]|)
(progn
(setq tmp5 (qrest tmp4))
(and (consp tmp5) (equal (qfirst tmp5) 1)
(progn
(setq tmp6 (qrest tmp5))
(and (consp tmp6) (eq (qrest tmp6) nil)
(progn (setq val (qfirst tmp6)) t)))))))
(progn (setq s (qrest tmp3)) t))))))
(setq s (nreverse s))
(|parseTran|
(cons ’seq
(append s
(list (list ’lexit| 1 (lincExitLevel| (list ’if val a b))))))))
(t
(list ’if pred a b )))))

4.2.45 defplist parselmplies

— postvars —

(eval-when (eval load)
(setf (get ’|implies| ’|parseTran|) ’|parselmplies]|))

4.2.46 defun parselmplies
[parself pIIg]
— defun parselmplies —

(defun |parseImplies| (arg)
(lparseIf| (list (first arg) (second arg) ’ltruel)))
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4.2.47 defplist parseln

— postvars —

(eval-when (eval load)
(setf (get ’in ’|parseTran|) ’|parselnl|))

4.2.48 defun parseln

[parseTran pd7|
[postError pB7M]

— defun parseln —

(defun |parseIn| (arg)
(let (i n)
(setq i (|parseTran| (first arg)))
(setq n (|parseTran| (second arg)))
(cond
((and (consp n) (eq (gfirst n) ’segment)
(consp (qrest n)) (eq (qcddr n) nil))
(list ’step i (second n) 1))
((and (consp n) (eq (qfirst n) ’|reversel)
(consp (qrest n)) (eq (qcddr n) nil)
(consp (gsecond n)) (eq (qcaadr n) ’segment)
(consp (qcdadr n))
(eq (gcddadr n) nil))
(postError (list " You cannot reverse an infinite sequence." )))
((and (consp n) (eq (gfirst n) ’segment)
(consp (qrest n)) (consp (qcddr n))
(eq (gcdddr n) nil))
(if (third n)
(list ’step i (second n) 1 (third n))
(list ’step i (second n) 1)))
((and (consp n) (eq (qfirst n) ’|reversel)
(consp (qrest n)) (eq (qcddr n) nil)
(consp (gsecond n)) (eq (qcaadr n) ’segment)
(consp (qcdadr n))
(consp (qcddadr n))
(eq (grest (gqcddadr n)) nil))
(if (third (second n))
(l1ist ’step i (third (second n)) -1 (second (second n)))
(postError (list " You cannot reverse an infinite sequence."))))
((and (consp n) (eq (gfirst n) ’|tails]|)
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(consp (qrest n)) (eq (qcddr n) nil))
(list ’on i (second n)))
(t
(1ist ’in i n)))))

4.2.49 defplist parseInBy

— postvars —

(eval-when (eval load)
(setf (get ’inby ’|parseTran|) °’|parselnByl))

4.2.50 defun parselnBy

[postError p&7M]
[parseTran pd]
[bright p??]
[parseln p2I|

— defun parselnBy —

(defun |parseInBy| (arg)
(let (i n inc u)
(setq i (first arg))
(setq n (second arg))
(setq inc (third arg))
(setq u (|parseIn| (list i n)))
(cond
((null (and (consp u) (eq (gfirst u) ’step)
(consp (qrest uw))
(consp (qcddr w))
(consp (qecdddr uw))))
(postError
(cons | You cannot use|
(append (l|bright| "by")
(1ist "except for an explicitly indexed sequence.")))))
(t
(setq inc (|parseTran| inc))
(cons ’step
(cons (second u)
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(cons (third u)
(cons (|parseTran| inc) (cddddr u)))))))))

4.2.51 defplist parsels

— postvars —

(eval-when (eval load)
(setf (get ’lis| ’|parseTran|) ’|parsels]|))

4.2.52 defun parsels

[parseTran pH7|
[transIs plTH|

— defun parsels —

(defun |parseIs| (arg)
(1ist ’lis| (lparseTran| (first arg)) (ltransIs| (|parseTran| (second arg)))))

4.2.53 defplist parselsnt

— postvars —

(eval-when (eval load)
(setf (get ’lisnt| ’|parseTran|) °’|parselsnt]|))

4.2.54 defun parselsnt

[parseTran pd7|
[transIs pITH|
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— defun parselsnt —

(defun |parseIsnt| (arg)
(list ’lisnt]|
(|parseTran| (first arg))
(ltransIs| (|parseTran| (second arg)))))

4.2.55 defplist parseJoin

— postvars —

(eval-when (eval load)
(setf (get ’|Join| ’|parseTran|) °’|parseJoin]|))

4.2.56 defun parseJoin
[parseTranList pd]

— defun parseJoin —

(defun |parseJoin| (thejoin)
(labels (
(fn (arg)
(cond
((null arg)
nil)
((and (consp arg) (consp (qfirst arg)) (eq (qcaar arg) ’|Joinl))
(append (cdar arg) (fn (rest arg))))
(t
(cons (first arg) (fn (rest arg))))))
)
(cons ’|Join| (fn (|parseTranList| thejoin)))))

4.2.57 defplist parseLeave

— postvars —
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(eval-when (eval load)
(setf (get ’|leave| ’|parseTran|) °’|parseLeavel))

4.2.58 defun parseLeave
[parseTran pH7|
— defun parseLeave —

(defun |parseleave| (arg)
(let (a b)
(setq a (|parseTran| (car arg)))
(setq b (|parseTran| (cdr arg)))
(cond
(b
(cond
((null (integerp a))
(moan "first arg " a " for ’leave’ must be integer")
(list ’|leavel 1 a))
(t (cons ’|leave| (comns a b)))))
(t (list ’|leavel 1 a)))))

4.2.59 defplist parseLessEqual

— postvars —

(eval-when (eval load)
(setf (get ’|<=| ’|parseTran|) °’|parselLessEquall))

4.2.60 defun parseLessEqual

[parseTran pdd|
[$op p?7]

— defun parseLessEqual —
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(defun |parselLessEqual| (arg)
(declare (special |$opl))
(lparseTran| (list ’|not| (cons (subst ’> ’<= |$op| :test #’equal) arg))))

4.2.61 defplist parseLET

— postvars —

(eval-when (eval load)
(setf (get ’let ’|parseTran|) ’|parseLET|))

4.2.62 defun parseLET

[parseTran pHd]
[parseTranCheckForRecord pbas|
[opOf p?7?]

[transls plOH]

— defun parseLET —

(defun |parseLET| (arg)
(let (p)
(setq p
(list ’let (|parseTran| (first arg))
(|parseTranCheckForRecord| (second arg) (lopO0f| (first arg)))))
(if (eq (lopOf| (first arg)) ’lcomsl)
(list ’let (ltransIs| (second p)) (third p))
P

4.2.63 defplist parseLETD

— postvars —

(eval-when (eval load)
(setf (get ’letd ’|parseTran|) ’|parseLETD|))
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4.2.64 defun parseLETD

[parseTran pH7|
[parseType pllZ]

— defun parseLETD —

(defun |parseLETD| (arg)
(list ’letd
(lparseTran| (first arg))
(|lparseTran| (|parseTypel (second arg)))))

4.2.65 defplist parseMDEF

— postvars —

(eval-when (eval load)
(setf (get ’mdef ’|parseTran|) ’|parseMDEF|))

4.2.66 defun parseMDEF

[parseTran pad|

[parseTranList pfd]
[parseTranCheckForRecord pbZ3|
[opOf p?7?]

[$lhs p??]

— defun parseMDEF —

(defun |parseMDEF| (arg)
(let (I$lhs|)
(declare (special |$lhs|))
(setq |$1lhs| (first arg))
(list ’mdef
(lparseTran| |$1lhs|)
(lparseTranList| (second arg))

127
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(lparseTranList| (third arg))
(IparseTranCheckForRecord| (fourth arg) (lopOf| [|$1lhsl|)))))

4.2.67 defplist parseNot

— postvars —

(eval-when (eval load)
(setf (get ’Inot| ’|parseTran|) ’|parseNotl))

4.2.68 defplist parseNot

— postvars —

(eval-when (eval load)
(setf (get ’|°| ’|parseTran|) ’|parseNot|))

4.2.69 defun parseNot

[parseTran pda)
[$InteractiveMode p?7?]

— defun parseNot —

(defun |parseNot| (arg)
(declare (special |$InteractiveModel))
(if |$InteractiveMode|
(list ’|not| (|parseTran| (car arg)))
(IparseTran| (cons ’if (coms (car arg) ’(lfalsel| |truel))))))
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4.2.70 defplist parseNotEqual

— postvars —

(eval-when (eval load)
(setf (get ’|"=| ’|parseTran|) °’|parseNotEquall))

4.2.71 defun parseNotEqual

[parseTran pd7|
[Sop p??]

— defun parseNotEqual —
(defun |parseNotEquall| (arg)

(declare (special |$opl))
(lparseTran| (1list ’|not| (cons (subst ’= ’"= |$op| :test #’equal) arg))))

4.2.72 defplist parseOr

— postvars —

(eval-when (eval load)
(setf (get ’lor| ’|parseTran|) ’|parseOrl))

4.2.73 defun parseOr

[parseTran pH7|
[parseTranList pHY]
[parself pITH|
[parseOr pl2Y]

— defun parseOr —
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(defun |parseOr| (arg)
(let (x)
(setq x (|parseTran| (car arg)))
(cond
(I$InteractiveMode| (cons ’|or| (|parseTranList| arg)))
((null arg) ’|falsel)
((qull (cdr arg)) (car arg))
((and (consp x) (eq (qfirst x) ’|motl)
(consp (qrest x)) (eq (qcddr x) nil))
(IparseIf| (list (second x) (|parseOr| (cdr arg)) ’ltruel)))
(t
(IparseIf| (list x ’|truel (|parseOr| (cdr arg))))))))

4.2.74 defplist parsePretend

— postvars —

(eval-when (eval load)
(setf (get ’|pretend| ’|parseTran|) ’|parsePretend|))

4.2.75 defun parsePretend

[parseTran pHd|
[parseType plZ]

— defun parsePretend —

(defun |parsePretend| (arg)
(if |$InteractiveModel
(list ’ |pretend|
(lparseTran| (first arg))
(lparseTran| (|parseType| (second arg))))
(list ’ |pretend|
(lparseTran| (first arg))
(lparseTran| (second arg)))))
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4.2.76 defplist parseReturn

— postvars —

(eval-when (eval load)
(setf (get ’|return| ’|parseTran|) ’|parseReturnl|))

4.2.77 defun parseReturn

[parseTran pH7|
[moan p?7?]

— defun parseReturn —

(defun |parseReturn| (arg)
(let (a b)
(setq a (|parseTran| (car arg)))
(setq b (|parseTran| (cdr arg)))
(cond
(o
(unless (eql a 1) (moan "multiple-level ’return’ not allowed"))
(cons ’|return| (cons 1 b)))
(t (list ’|returnl| 1 a)))))

4.2.78 defplist parseSegment

— postvars —

(eval-when (eval load)
(setf (get ’segment ’|parseTran|) ’|parseSegment]|))

4.2.79 defun parseSegment

[parseTran pHd]

— defun parseSegment —
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(defun |parseSegment| (arg)
(if (and (consp arg) (consp (qrest arg)) (eq (qcddr arg) nil))
(if (second arg)
(1ist ’segment (|parseTran| (first arg)) (|parseTran| (second arg)))
(list ’segment (|parseTran| (first arg))))
(cons ’segment arg)))

4.2.80 defplist parseSeq

— postvars —

(eval-when (eval load)
(setf (get ’seq ’|parseTran|) ’|parseSeql))

4.2.81 defun parseSeq

[postError pB7M]
[transSeq p??]
[mapInto p??]
[last p?7?]

— defun parseSeq —

(defun |parseSeql| (arg)
(let (tmpl)
(when (consp arg) (setq tmpl (reverse arg)))
(if (null (and (consp arg) (consp tmpl)
(consp (qfirst tmpl)) (eq (qcaar tmpl) ’lexit|)))
(postError (list "  Invalid ending to block: " (|last| arg)))
(ltransSeq| (|mapInto| arg °’|parseTran|)))))

4.2.82 defplist parseVCONS

— postvars —
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(eval-when (eval load)
(setf (get ’vcons ’|parseTran|) ’|parseVCONS|))

4.2.83 defun parseVCONS
[parseTranList pHY]
— defun parseVCONS —

(defun |parseVCONS| (arg)
(cons ’vector (|parseTranList| arg)))

4.2.84 defplist parseWhere

— postvars —

(eval-when (eval load)
(setf (get ’|where| ’|parseTran|) ’|parseWherel))

4.2.85 defun parseWhere
[mapInto p?7?]
— defun parseWhere —

(defun |parseWhere| (arg)
(cons ’|where| (|ImapInto| arg ’|parseTran|)))
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Chapter 5

Compile Transformers

With some specific exceptions most compile transformers are invoked through the property
list item “special”. When a specific keyword is encountered in a list form the compExpression
function looks up the keyword on the property list and funcalls the handler function, passing
the form, the mode, and the environment.

If a handler for the keyword is not found then the compForm function is called to attempt to
compile the form.

5.0.86 defun compExpression

[getl p?7]
[compForm pBJ]|
[$insideExpressionIfTrue p??]

— defun compExpression —

(defun |compExpression| (form mode env)
(let (|$insideExpressionIfTruel| fn)
(declare (special |$insideExpressionIfTruel))
(setq |$insideExpressionIfTrue| t)
(if (and (atom (car form)) (setq fn (getl (car form) ’special)))
(funcall fn form mode env)
(| compForm| form mode env))))

The functions in this section are called through the symbol-plist of the symbol being parsed.
In general, each of these functions takes 3 arguments

1. the form which is specific to the function

135
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2. the mode a —Join—, which is a set of categories and domains

3. the env which is a list of functions and their modemaps
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and the functions return modified versions of the three arguments suitable for further pro-

cessing.
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Mapping
Record
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construct
ListCategory
RecordCategory

UnionCategory
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5.1 Handline Category DEF forms

This is the graph of the functions used for compDefine. The syntax is a graphviz dot file.
To generate this graph as a JPEG file, type:

tangle vOcompDefine.dot bookvol9.pamphlet >v9compdefine.dot
dot -Tjpg v9compdefine.dot >v9compdefine. jpg

— v9compDefine.dot —

digraph pic {

fontsize=10;

bgcolor="#ECEA81";

node [shape=box, color=white, style=filled];

"compArgumentConditions" [color="#ECEA81"]
"compDefWhereClause" [color="#ECEA81"]
"compDefine" [color="#ECEA81"]
"compDefinel" [color="#ECEA81"]
"compDefineAddSignature" [color="#ECEA81"]
"compDefineCapsuleFunction" [color="#ECEA81"]
"compDefineCategory" [color="#ECEA81"]
"compDefineCategoryl" [color="#ECEA81"]
"compDefineCategory2" [color="#ECEA81"]
"compDefineFunctor" [color="#ECEA81"]
"compDefineFunctorl" [color="#ECEA81"]
"compDefineLisplib" [color="#ECEA81"]
"compInternalFunction" [color="#ECEA81"]
"compMakeDeclaration" [color="#FFFFFF"]
"compFunctorBody" [color="#ECEA81"]
"compOrCroak" [color="#FFFFFF"]
"compile" [color="#ECEA81"]
"compileCases" [color="#ECEA81"]
"compileDocumentation" [color="#ECEA81"]

"compDefine" -> "compDefinel"

"compDefinel" -> "compDefineCapsuleFunction"
"compDefinel" -> "compDefWhereClause"
"compDefinel" -> "compDefineAddSignature"
"compDefinel" -> "compDefineCategory"
"compDefinel" -> "compDefineFunctor"
"compDefinel" -> "compInternalFunction"
"compDefineCapsuleFunction" -> "compArgumentConditions"
"compDefineCapsuleFunction" -> "compOrCroak"
"compDefineCapsuleFunction" -> "compileCases"
"compDefineCategory" -> "compDefineCategoryl"
"compDefineCategory" -> "compDefineLisplib"
"compDefineCategoryl" -> "compDefinel"
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"compDefineCategoryl" -> "compDefineCategory2"
"compDefineCategory2" -> "compMakeDeclaration"
"compDefineCategory2" -> "compOrCroak"
"compDefineCategory2" -> "compile"
"compDefineFunctor" -> "compDefineFunctorl"
"compDefineFunctor" -> "compDefineLisplib"
"compDefineFunctorl" -> "compMakeDeclaration"
"compDefineFunctorl" -> "compFunctorBody"
"compDefineFunctorl" -> "compile"
"compDefineLisplib" -> "compileDocumentation"
"compileCases" -> "compile"

}
compDefineCategory
/ \
compDefineCategory1 compDefine
o~
compDefinel
4”””””’//’::::::::/ l ;::::::::i\\\\\\\\\\\\\\‘
compDefineCategory2 compDefineCapsuleFunction compDefWhereClause compDefineFunctor compDefineAddSignature cor
N T /T
compOrCroak compileCases compArgumentConditions compDefineFunctorl compDefir
| |
compMakeDeclaration compile compFunctorBody compileDoci

A Category is represented by a DEF form with 4 parts:

e a name
e a distnature
e an SC
e a body
For example, the BasicType category is written as
BasicType(): Category == with

"=": (%,%) —-> Boolean ++ x=y tests if x and y are equal.
"w=v: (%,%) —-> Boolean ++ x"=y tests if x and y are not equal.
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add
_"_=(x:%,y:%) : Boolean == not(x=y)

Which compiles to the DEF form:

(DEF
(IBasicTypel)
((ICategoryl))
(NIL)
(ladd|
(CATEGORY |domain |
(SIGNATURE = ((|Booleanl|) $ $))
(SIGNATURE ~= ((|Boolean|) $ $)))
(CAPSULE
(DEF
=1zl lyD
((|Boolean|) $ $)
(NIL NIL NIL)
(IF (= Izl lyl) Ifalsel |truel)))))

5.1.1 defplist compDefine plist

COMPILE TRANSFORMERS

We set up the compDefine function to handle the DEF keyword by setting the special

keyword on the DEF symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’def ’special) ’|compDefinel))

5.1.2 defun compDefine

The compDefine function expects three arguments:

1. the form which is an def specifying the domain to define.

2. the mode a —Join—, which is a set of categories and domains

3. the env which is a list of functions and their modemaps

[compDefinel plZ)
[$tripleCache p?7?]
[$tripleHits p?7?]
[$macrolfTrue p?7]
[$packagesUsed p?7]
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— defun compDefine —

(defun |compDefine| (form mode env)

(let (l|$tripleCache| |$tripleHits| |$macrolfTruel| |$packagesUsed|)
(declare (special |$tripleCache| |$tripleHits| |$macroIfTruel

| $packagesUsed|))

(setq |$tripleCache| nil)

(setq |$tripleHits| 0)

(setq |$macrolfTrue| nil)

(setq |$packagesUsed| nil)

(lcompDefinel| form mode env)))

5.1.3 defun compDefinel

[macroExpand pl7d]

[isMacro pEZRJ]
[getSignatureFromMode pZdd]
[compDefinel plAT]
[compInternalFunction plh3]
[compDefineAddSignature plZ3]
[compDefWhereClause plh]
[compDefineCategory plh3|
[isDomainForm pBad]
[getTargetFromRhs pl73)
[giveFormalParametersValues pl'74|
[addEmptyCapsulelfNecessary pLZ3]
[compDefineFunctor plad]
[stackAndThrow p??]
[strconc p??]
[getAbbreviation p2Is|

[length p??]
[compDefineCapsuleFunction pl5Hl)
[$insideExpressionIfTrue p??]
[$formalArgList p??]

[$form p??]

[Sop p??]

[$prefix p?7?]

[$insideFunctorIfTrue p?7?]
[$Category p??]
[$insideCategorylfTrue p?7]
[$insideCapsuleFunctionIfTrue p??]
[$ConstructorNames p??]
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[$NoValueMode pI7Z]
[$EmptyMode pL72|
[$insideWherelfTrue p??]
[$insideExpressionIfTrue p? 7]

— defun compDefinel —

(defun |compDefinel| (form mode env)
(let (|$insideExpressionIfTrue| lhs specialCases sig signature rhs newPrefix
(tmpl t))

(declare (special |$insideExpressionIfTruel| |$formalArgList| |$form]|
|$opl |$prefix| |$insideFunctorIfTruel| |$Categoryl
|$insideCategoryIfTrue| |$insideCapsuleFunctionIfTruel
|$ConstructorNames| |$NoValueMode| |$EmptyModel
|$insideWhereIfTrue| |$insideExpressionIfTruel))

(setq |$insideExpressionIfTrue| nil)
(setq form (|macroExpand| form env))
(setq lhs (second form))
(setq signature (third form))
(setq specialCases (fourth form))
(setq rhs (fifth form))
(cond
((and |$insideWhereIfTruel
(lisMacro| form env)
(or (equal mode |$EmptyModel|) (equal mode |$NoValueModel)))
(list 1lhs mode (|put| (car 1lhs) ’|macro| rhs env)))
((and (null (car signature)) (consp rhs)
(null (member (qfirst rhs) |$ConstructorNames|))
(setq sig (lgetSignatureFromMode| lhs env)))
(| compDefinel |
(1ist ’def 1lhs (cons (car sig) (cdr signature)) specialCases rhs)
mode env))
(1$insideCapsuleFunctionIfTrue| (|compInternalFunction| form mode env))
(t
(when (equal (car signature) |$Categoryl|) (setq |$insideCategoryIfTruel| t))
(setq env (|compDefineAddSignature| lhs signature env))
(cond
((null (dolist (x (rest signature) tmpl) (setq tmpl (and tmpl (null x)))))
(| compDefWhereClause| form mode env))
((equal (car signature) |$Categoryl)
(| compDefineCategory| form mode env nil |$formalArgList|))
((and (|isDomainForm| rhs env) (null |$insideFunctorIfTruel))
(when (null (car signature))
(setq signature
(cons (|getTargetFromRhs| lhs rhs
(lgiveFormalParametersValues| (cdr lhs) env))
(cdr signature))))
(setq rhs (|addEmptyCapsulelIfNecessary| (car signature) rhs))
(| compDefineFunctor|
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(list ’def lhs signature specialCases rhs)
mode env NIL |$formalArglist]))
((null |$forml)
(|stackAndThrow| (list "bad == form " form)))
(t
(setq newPrefix
(if |$prefix|
(intern (strconc (|encodeltem| |$prefix|) "," (lencodeItem| |$opl)))
(lgetAbbreviation| |$opl| (l#| (cdr |$form|)))))
(| compDefineCapsuleFunction|
form mode env newPrefix |$formalArgList|)))))))

5.1.4 defun compDefineAddSignature

[hasFullSignature p[73]
[assoc p?7?]

[lassoc p?7?]
[getProplist p??]
[comp pba]
[$EmptyMode pI7|

— defun compDefineAddSignature —

(defun |compDefineAddSignature| (form signature env)
(let (sig declForm)
(declare (special |$EmptyModel))
(if
(and (setq sig (lhasFullSignature| (rest form) signature env))
(null (lassoc| (cons ’$ sig)
(lassoc ’|modemap| (|getProplist| (car form) env)))))
(progn
(setq declForm
(list | :|
(cons (car form)
(loop for x in (rest form)
for m in (rest sig)
collect (list ’|:| x m)))
(car signature)))
(third (|comp| declForm |$EmptyModel| env)))
env)))
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5.1.5 defun compDefineFunctor

[compDefineLisplib plBE3]
compDefineFunctorl plZd]
$domainShell p?7?)
$profileCompiler p?7?]
$lisplib p?7]

$profileAlist p??]

[
[
[
[
[

— defun compDefineFunctor —

(defun |compDefineFunctor| (df mode env prefix fal)

COMPILE TRANSFORMERS

(let (|$domainShelll |$profileCompiler| |$profileAlist])
(declare (special |$domainShell| |$profileCompiler| $lisplib |$profileAlist]|))

(setq |$domainShell| nil)
(setq |$profileCompiler| t)
(setq |$profileAlist| nil)
(if $lisplib

(lcompDefineLisplib| df mode env prefix fal °’|compDefineFunctori|)

(| compDefineFunctorl| df mode env prefix fal))))

5.1.6 defun compDefineFunctorl

[isCategoryPackageName p2I0]
[getArgumentModeOrMoan plXd]
[getModemap pZhd]
[giveFormalParametersValues plC7d|
[compMakeCategoryObject pPOs]
[sayBrightly p?7?]

[pp p?7]

[strconc p?7?]

[pname p?7?]

[disallowNilAttribute pPId]

[remdup p?7?]

[NRTgenInitial AttributeAlist p??]
[NRTgetLocallndex p2IT]
[compMakeDeclaration pGZd]
[augModemapsFromCategoryRep pZ&d)
[augModemapsFromCategory pPGl]
[sublis p?7?]

[maxindex p??]

[makeFunctor ArgumentParameters p2Id]
[compFunctorBody plEs|
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reportOnFunctorCompilation pPIH]

compile plBEY|
augmentLisplibModemapsFromFunctor pPTd]
reportOnFunctorCompilation pPIH]
getParentsFor p??]

computeAncestorsOf p?7?]

constructor? p??]

NRTmakeSlot1Info p??]
isCategoryPackageName pZIT]

lisplibWrite p2d]

mkq p?7?]

getdatabase p??)

NRTgetLookupFunction p2IQ]

simpBool p?7?]

removeZeroOne p?7]

eval AndRwriteLispForm plm]
$lisplib p?7?]

$top-level p?7?]
$bootStrapMode p??]
$CategoryFrame p?7?]
$CheckVectorList p??]
$FormalMapVariableList p2Ga]
$LocalDomainAlist p?7?)
$NRTaddForm p??]
$NRTaddList p??]
$NRTattributeAlist p?7?]
$NRTbase p?7?]
$NRTdeltaLength p??]
$NRTdeltaList Comp p??]
$NRTdeltaList p??]
$NRTdomainFormList p??]
$NRTload TimeAlist p??]
$NRTslot1Info p??]
$NRTslot1PredicateList p??]
$Representation p??]
$addForm p?7?]
$attributesName p?7]
$byteAddress p??]

$byteVec p?7?]
$compileOnlyCertainltems p??)
$condAlist p?7]

$domainShell p??]

$form p?7]

$functionLocations p?7?)
$functionStats p??]
$functorForm p??]

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
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[$functorLocalParameters p?7?]
[$functorStats p??]
[$functorSpecialCases p??]
[$functorTarget p??]
[$functorsUsed p?7]

[$genFVar p?7?]

[$genSDVar p?7?]
[$getDomainCode p?7?]
[$goGetList p?7?]
[$insideCategoryPackagelfTrue p??|
[$insideFunctorIfTrue p??)
[$isOpPackageName p?7]
[$libFile p??)
[$lisplibAbbreviation p??]
[$lisplibAncestors p??]
[$lisplibCategoriesExtended p?7?]
[$lisplibCategory p?7?]
[$lisplibForm p?7?]
[$lisplibKind p??]
[$lisplibMissingFunctions p??]
[$lisplibModemap p??]
[$lisplibOperationAlist p??]
[$lisplibParents p??]
[$lisplibSlot1 p?7?]
[$lookupFunction p??]
[$myFunctorBody p??]
[$mutableDomain p??]
[$mutableDomains p??]

[Sop p?7]

[$pairlis p?7?]

[$QuickCode p?7]

[$setelt p??]

[$signature p??]

[$template p?7?]

[$uncondAlist p?7?]
[$viewNames p?7?]
[$lisplibFunctionLocations p?7?]

CHAPTER 5. COMPILE TRANSFORMERS

— defun compDefineFunctorl —

(defun |compDefineFunctorl| (df mode |$el
(declare (special |$el| |$prefixl
(labels (

(FindRep (cb)
(loop while cb do
(when (atom cb) (return nil))

| $prefix| |$formalArgList])

|$formalArglist|))
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(when (and (consp cb) (consp (qfirst cb)) (eq (qcaar cb) ’let)
(consp (qcdar cb)) (eq (qcadar cb) ’|Repl)
(consp (qcddar cb)))
(return (caddar cb)))
(pop cb))))
(let (|$addForm| |$viewNames| |$functionStats| |$functorStats]|
|[$form| [$op| |$signature| |$functorTarget|
| $Representation| |$LocalDomainAlist| |$functorForm|
|$functorLocalParameters| |$CheckVectorList|
| $getDomainCode| |$insideFunctorIfTrue| |$functorsUsed|
| $setelt| $TOP_LEVEL |$genFVar| |$genSDVar|
|$mutableDomain| |$attributesName| |$goGetList|
|$condAlist| |$uncondAlist| |[$NRTslotlPredicateList]
|$NRTattributeAlist| |$NRTslotlInfo| |$NRTbasel
| $NRTaddForm| |$NRTdeltalList| |$NRTdeltaListComp|
|$NRTaddList| |$NRTdeltaLength| |$NRTloadTimeAlist|
| $NRTdomainFormList| |$template| |$functionLocations]|
| $isOpPackageName| |$lookupFunction| |$byteAddress]|
|$byteVec| form signature body originale argl signaturep target ds
attributelist parSignature parForm
argPars opp rettype tt bodyp lamOrSlam fun
operationAlist modemap libFn tmpl)
(declare (special $lisplib $top_level |$bootStrapMode| |$CategoryFrame
| $CheckVectorList| |$FormalMapVariableList|
|$LocalDomainAlist| |$NRTaddForm| |$NRTaddList|
| $NRTattributeAlist| |$NRTbase| |$NRTdeltaLengthl|
| $NRTdeltaListComp| |$NRTdeltalist| |$NRTdomainFormList|
| $NRTloadTimeAlist| |$NRTslotlInfo| |$NRTslotlPredicateList]
| $Representation| |$addForm| |$attributesName|
| $byteAddress| |$byteVec| |$compileOnlyCertainItems|
|$condAlist| |$domainShell| [$form| |$functionLocations]|
|$functionStats| |$functorForm| |$functorLocalParameters|
|$functorStats| |$functorSpecialCases| |$functorTarget|
|$functorsUsed| |$genFVar| |$genSDVar| |$getDomainCode |
| $goGetList| |$insideCategoryPackageIfTruel
|$insideFunctorIfTrue| |$isOpPackageName| |$libFilel
|$1lisplibAbbreviation| |$lisplibAncestors|
|$1lisplibCategoriesExtended| |$lisplibCategoryl
|$lisplibForm| |$lisplibKind| |$lisplibMissingFunctions|
|$lisplibModemap| |$lisplibOperationAlist| |$lisplibParents|
|$1isplibSlotl| |$lookupFunction| |$myFunctorBodyl
| $mutableDomain| |$mutableDomains| |$op| |$pairlis]
|$QuickCode| |$setelt| |$signature| |$templatel
|$uncondAlist| |$viewNames| |$lisplibFunctionLocations]|))
(setq form (second df))
(setq signature (third df))
(setq |$functorSpecialCases| (fourth df))
(setq body (fifth df))
(setq |$addForm| nil)
(setq |$viewNames| nil)
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(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq
(setq

(loop for a in argl for v in |$FormalMapVariableList|

CHAPTER 5.

|$functionStats| (list 0 0))
|$functorStats| (list 0 0))
|$form| nil)

[$op| nil)

|$signature| nil)

| $functorTarget| nil)

| $Representation| nil)
|$LocalDomainAlist| nil)

| $functorForm| nil)

| $functorLocalParameters| nil)
| $myFunctorBody| body)

| $CheckVectorList| nil)

| $getDomainCode| nil)
|$insideFunctorIfTrue| t)

| $functorsUsed| nil)

|$setelt| (if |$QuickCode| ’qsetrefv ’setelt))
$top_level nil)

| $genFVar| 0)

| $genSDVar| 0)

originale |$el)

|$op| (first form))

argl (rest form))

|$formalArgList| (append argl |$formalArgListl))

| $pairlis|

collect (cons a v)))

(setq

(setq

COMPILE TRANSFORMERS

| $mutableDomain |
(OR (lisCategoryPackageName| |$opl)
(COND
((boundp ’|$mutableDomains|)
(member |$op| [$mutableDomains]|))
(’T NIL))))
signaturep

(cons (car signature)
(loop for a in argl collect (|getArgumentModeOrMoan| a form [$el))))
(setq |$form| (cons |$opl| argl))

(setq |$functorForm|

|$form|)

(unless (car signaturep)

(setq signaturep (cdar (|getModemap|

|$form|

(setq target (first signaturep))
(setq |$functorTarget| target)
(setq |$el (lgiveFormalParametersValues| argl [$el))
(setq tmpl (|compMakeCategoryObject| target [$el))
(if tmpl

(progn

(setq ds (first tmpl))

(setq |%el
(setq |$domainShell|

(third tmp1))
(copy-seq ds))

[$e13)))

(setq |$attributesName| (intern (strconc (pname |$opl) ";attributes")))
(setq attributelist (|disallowNilAttribute| (elt ds 2)))
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(setq |$goGetList| nil)

(setq |$condAlist| nil)

(setq |$uncondAlist| nil)
(setq |$NRTslot1PredicatelList]

(remdup (loop for x in attributeList collect (second x))))
(setq |$NRTattributeAlist| (|NRTgenInitialAttributeAlist| attributeList))
(setq |$NRTslotlInfo| nil)

(setq |$NRTbase| 6)

(setq |$NRTaddForm| nil)

(setq |$NRTdeltalist| nil)
(setq |$NRTdeltaListComp| nil)
(setq |$NRTaddList| nil)

(setq |$NRTdeltaLength| 0)
(setq |$NRTloadTimeAlist| nil)
(setq |$NRTdomainFormList| nil)
(setq |$template| nil)

(setq |$functionLocations| nil)
(loop for x in argl do (|NRTgetLocallndex| x))

(setq |$el

(third (]compMakeDeclaration| (list ’|:| ’$ target) mode [$el)))
(unless |$insideCategoryPackageIfTruel

(if

(and (consp body) (eq (qfirst body) ’laddl)
(consp (qrest body))
(consp (gsecond body))
(consp (qcddr body))
(eq (qcdddr body) nil)
(consp (qthird body))
(eq (qcaaddr body) ’capsule)
(member (qcaadr body) ’(|List| |Vector|))
(equal (FindRep (qcdaddr body)) (second body)))
(setq |$el (laugModemapsFromCategoryRep| ’$
(second body) (cdaddr body) target |$el))
(setq |$el (laugModemapsFromCategory| ’$ ’$ target [$el))))
(setq |$signature| signaturep)
(setq operationAlist (sublis |$pairlis| (elt |$domainShell]| 1)))
(setq parSignature (sublis |$pairlis| signaturep))
(setq parForm (sublis |$pairlis| form))
(setq argPars (|makeFunctorArgumentParameters| argl
(cdr signaturep) (car signaturep)))
(setq |$functorLocalParameters| argl)
(setq opp |$opl)
(setq rettype (CAR signaturep))
(setq tt (|compFunctorBody| body rettype |$el parForm))
(cond
(I$compileOnlyCertainItems|
(lreportOnFunctorCompilation]|)
(1ist nil (cons ’|Mapping| signaturep) originale))
(t
(setq bodyp (first tt))
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(setq lamOrSlam (if |$mutableDomain| ’lam ’spadslam))
(setq fun
(lcompile| (sublis |$pairlis| (list opp (list lamOrSlam argl bodyp)))))
(setq operationAlist (sublis |$pairlis| |$lisplibOperationAlist]|))
(cond
($1lisplib
(laugmentLisplibModemapsFromFunctor| parForm
operationAlist parSignature)))
(lreportOnFunctorCompilation|)
(cond
($1isplib
(setq modemap (list (cons parForm parSignature) (list t opp)))
(setq |$lisplibModemap| modemap)
(setq |$lisplibCategory| (cadar modemap))
(setq |$lisplibParents|
(|getParentsFor| |$op| |$FormalMapVariableList| |$lisplibCategoryl))
(setq |$lisplibAncestors| (|computeAncestors0f| |$form| NIL))
(setq |$lisplibAbbreviation| (|constructor?| [$opl))))
(setq |$insideFunctorIfTrue| NIL)
(cond
($1isplib
(setq |$lisplibKind|
(if (and (consp |$functorTarget]|)
(eq (gfirst |$functorTarget|) ’category)
(consp (qrest |$functorTargetl))
(not (eq (gsecond |$functorTarget|) ’|domainl|)))
’ |package |
> |domain|))
(setq |$lisplibForm| form)
(cond
((null |$bootStrapModel)
(setq |$NRTslotlInfo| (|NRTmakeSlotlInfol))
(setq |$isOpPackageName| (|isCategoryPackageName| |$opl))
(when |$isOpPackageName |
(l1lisplibWrite| "slotlDataBase"
(1ist ’|updateSlotiDataBase| (mkq |$NRTslotlInfol))
|$1ibFilel))
(setq |$lisplibFunctionLocations|
(sublis |$pairlis| |$functionLocations]|))
(setq |$lisplibCategoriesExtended|
(sublis |$pairlis| |$lisplibCategoriesExtended|))
(setq libFn (getdatabase opp ’abbreviation))
(setq |$lookupFunction]|
(INRTgetLookupFunction| |$functorForml|
(cadar |$lisplibModemap|) |$NRTaddForm|))
(setq |$byteAddress| 0)
(setq |$byteVec| NIL)
(setq |$NRTslot1Predicatelist|
(loop for x in |$NRTslotlPredicatelist|
collect (|simpBool| x)))
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(lrwriteLispForm| ’|loadTimeStuff |
‘(setf (get ,(mkq |$opl) ’linfovec|) ,(lgetInfovecCodel|)))))
(setq |$lisplibSlotl| |$NRTslotlInfol)
(setq |$lisplibOperationAlist| operationAlist)
(setq |$lisplibMissingFunctions| |$CheckVectorList|)))
(llisplibWrite| "compilerInfo"
(lremoveZeroOne|
(list ’setq ’|$CategoryFramel
(list ’|put| (list ’quote opp) °’’|isFunctor|
(1ist ’quote operationAlist)
(list ’|addModemap|
(list ’quote opp)
(1ist ’quote parForm)
(list ’quote parSignature)

t
(1ist ’quote opp)
(list ’|put| (list ’quote opp) ’’|model|

(list ’quote (cons ’|Mapping| parSignature))
’ | $CategoryFrame|)))))
|$1ibFilel)
(unless argl
(levalAndRwriteLispForm| ’niladic
‘(setf (get ’,opp ’niladic) t)))
(list fun (cons ’|Mapping| signaturep) originale))))
(progn
(IsayBrightly| "  cannot produce category object:")
(Ippl target)
nil)))))

5.1.7 defun compDefineCapsuleFunction
[length p??]

[
[profileRecord p?7?]
[compArgumentConditions plHH]
[addDomain p2as|
[giveFormalParametersValues pl7d]
[getSignature pBOI2]

[put p?7]
[getArgumentModeOrMoan plXd]
[checkAndDeclare pBOA|
[hasSigInTargetCategory pBO]
[stripOffSubdomainConditions pBII]
[stripOffArgumentConditions pBZ|
[resolve pBEI]|
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member p??]

getmode p?7?]

formatUnabbreviated p??]
sayBrightly p?7?]

compOrCroak pbRg]
NRTassignCapsuleFunctionSlot p??]
mkq p?7?]

replaceExitEtc pB33|
addArgumentConditions pB00]
compileCases plid|

addStats p??]

$semanticErrorStack p??]
$DomainsInScope p??]
$op p?7?]
$formalArgList p?7?]
$signatureOfForm p??]
$functionLocations p?7?)
$profileCompiler p??]
$compileOnlyCertainltems p?7?]
$returnMode p??)
$functorStats p??]
$functionStats p?7?]
$form p??]
$functionStats p??]
$argumentConditionList p??]
$finalEnv p?7]
$initCapsuleErrorCount p?7?]
$insideCapsuleFunctionIfTrue p??]
$CapsuleModemapFrame p??]
$CapsuleDomainsInScope p?7?]
$insideExpressionlfTrue p??]
$returnMode p?7]

$op p?7?]

$formalArgList p??]
$signatureOfForm p?7?)
$functionLocations p?7?]

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

— defun compDefineCapsuleFunction —

(defun |compDefineCapsuleFunction| (df m oldE |$prefix| |$formalArgList])

(declare (special |$prefix| |$formalArgList]))

(let (I$form| [$opl| |$functionStats| |$argumentConditionlist| |$finalEnv]|
|$initCapsuleErrorCount| |$insideCapsuleFunctionIfTrue]|
| $CapsuleModemapFrame| |$CapsuleDomainsInScope]
|$insideExpressionIfTrue| form signature body tmpl lineNumber
specialCases argl identSig argModelist signaturep e rettype tmp2
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localOrExported formattedSig tt catchTag bodyp finalBody fun val)
(declare (special |$form| |$op| |$functionStats| |$functorStatsl|
| $argumentConditionList| |$finalEnv| |$returnMode|
|$initCapsuleErrorCount| |$newCompCompare| |$NoValueMode |
| $insideCapsuleFunctionIfTrue|
| $CapsuleModemapFrame| |$CapsuleDomainsInScope|
|$insideExpressionIfTrue| |$compileOnlyCertainItems|
| $profileCompiler| |$functionLocations| |$finalEnv|
|$signatureOfForm| |$semanticErrorStack]))
(setq form (second df))
(setq signature (third df))
(setq specialCases (fourth df))
(setq body (fifth df))
(setq tmpl specialCases)
(setq lineNumber (first tmpl))
(setq specialCases (rest tmpl))
(setq e oldE)
;—1. bind global variables
(setq |$form| nil)
(setq |$opl| nil)
(setq |$functionStats| (list 0 0))
(setq |$argumentConditionList| nil)
(setq |$finalEnv| nil)
; used by ReplaceExitEtc to get a common environment
(setq |$initCapsuleErrorCount| (|#| |$semanticErrorStackl))
(setq |$insideCapsuleFunctionIfTrue| t)
(setq |$CapsuleModemapFrame| e)
(setq |$CapsuleDomainsInScope| (|get| ’|$DomainsInScope| ’special e))
(setq |$insideExpressionIfTrue| t)
(setq |$returnMode| m)
(setq |$opl| (first form))
(setq argl (rest form))
(setq |$form| (cons |$op| argl))
(setq argl (|stripOffArgumentConditions| argl))
(setq |$formalArglist| (append argl |$formalArgListl|))
; let target and local signatures help determine modes of arguments
(setq argModelist
(cond
((setq identSig (|hasSigInTargetCategory| argl form (car signature) e))
(setq e (lcheckAndDeclare| argl form identSig e))
(cdr identSig))
(t
(loop for a in argl
collect (|getArgumentModeOrMoan| a form e)))))
(setq argModelist (|stripOffSubdomainConditions| argModelist argl))
(setq signaturep (cons (car signature) argModelList))
(unless identSig
(setq oldE (|put| |$opl| ’|model| (cons ’|Mapping| signaturep) oldE)))
; obtain target type if not given
(cond
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((null (car signaturep))
(setq signaturep
(cond
(identSig identSig)
(t (lgetSignature| |$op| (cdr signaturep) e))))))
(when signaturep
(setq e (lgiveFormalParametersValues| argl e))
(setq |$signatureOfForm| signaturep)
(setq |$functionLocations]|
(cons (cons (1list |$opl| |$signatureO0fForm|) lineNumber)
| $functionLocations|))
(setq e (laddDomain| (car signaturep) e))
(setq e (|compArgumentConditions| e))
(when |$profileCompiler|
(loop for x in argl for y in signaturep
do (|profileRecord| ’|arguments| x y)))

; 4. introduce needed domains into extendedEnv
(loop for domain in signaturep
do (setq e (laddDomain| domain e)))

; 6. compile body in environment with extended environment
(setq rettype (lresolve| (car signaturep) |$returnModel))
(setq localOrExported

(cond
((and (null (|member| |$op| |$formalArglist]|))
(progn
(setq tmp2 (|getmodel| |$opl e))
(and (consp tmp2) (eq (gfirst tmp2) ’|Mappingl))))
’>|locall)
(t ’lexportedl|)))

; 6a skip if compiling only certain items but not this one

; could be moved closer to the top
(setq formattedSig (|formatUnabbreviated| (cons ’|Mapping| signaturep)))
(cond

((and |$compileOnlyCertainItems|
(null (Imember| [$opl| |$compileOnlyCertainItems|)))
(|sayBrightlyl

(cons "  skipping " (cons localOrExported (|bright| [$opl))))
(list nil (cons ’|Mapping| signaturep) oldE))
(t
(|sayBrightlyl
(cons "  compiling " (cons localOrExported (append (lbright| [$opl)
(cons ": " formattedSig)))))

(setq tt (catch ’|compCapsuleBody| (|compOrCroak| body rettype e)))
(INRTassignCapsuleFunctionSlot| |$op| signaturep)
; A THROW to the above CATCH occurs if too many semantic errors occur
; see stackSemanticError
(setq catchTag (mkq (gensym)))
(setq fun
(progn
(setq bodyp
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(lreplaceExitEtc| (car tt) catchTag ’|TAGGEDreturn| |$returnModel))
(setq bodyp (laddArgumentConditions| bodyp |$opl))
(setq finalBody (list ’catch catchTag bodyp))
(| compileCases|
(list |$op| (list ’lam (append argl (list ’$)) finalBody))
0ldE)))
(setq |$functorStats| (|addStats| |$functorStats| |$functionStats]|))
; 7. give operator a ’value property
(setq val (list fun signaturep e))
(list fun (list ’|Mapping| signaturep) oldE))))))

5.1.8 defun complnternalFunction

[identp p??]
[stackAndThrow p??]

— defun complInternalFunction —

(defun |compInternalFunction| (df m env)
(let (form signature specialCases body op argl nbody nf ress)
(setq form (second df))
(setq signature (third df))
(setq specialCases (fourth df))
(setq body (fifth df))
(setq op (first form))
(setq argl (rest form))
(cond
((null (identp op))
(| stackAndThrow| (list ’|Bad name for internal function:| op)))
((eql (l#| argl) 0)
(I stackAndThrow|
(1ist ’|Argumentless internal functions unsupported:| op )))

(t
(setq nbody (list ’+-> argl body))
(setq nf (list ’let (list ’|:| op (cons ’|Mapping| signature)) nbody))

(setq ress (|comp| nf m env)) ress))))

5.1.9 defun compDefWhereClause

[getmode p?7]
[userError p??]
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concat p??]

lassoc p??)

pairList p??]

union p?7?]
listOfIdentifersIn p??]
delete p??]
orderByDependency pZZ2|
assocleft p?7?)
assocright p??]

comp pbdl|

$sigAlist p??)
$predAlist p??]

[
[
[
[
[
[
[
[
[
[
[
[

— defun compDefWhereClause —

(defun |compDefWhereClause| (arg mode env)
(labels (
(transformType (x)
(declare (special |$sigAlistl|))

(cond
((atom x) x)
((and (consp x) (eq (qfirst x) ’[:|) (comsp (qrest x))

(consp (qcddr x)) (eq (qcdddr x) nil))
(setq |$sighlist]|
(cons (cons (second x) (transformType (third x)))
|$sighlist]))
x)
((and (consp x) (eq (qfirst x) ’|Recordl)) x)
(t
(cons (first x)
(loop for y in (rest x)
collect (transformType y))))))
(removeSuchthat (x)
(declare (special |$predAlistl))
(if (and (comnsp x) (eq (gqfirst x) ’I\I|) (consp (qrest x))
(consp (qcddr x)) (eq (qecdddr x) nil))
(progn
(setq |$predAlist| (cons (cons (second x) (third x)) |$predAlist]))
(second x))
x))
(fetchType (a x env form)
(if x
b
(or (|lgetmode| a env)
(luserError| (|concatl|
"There is no mode for argument" a "of function" (first form))))))
(addSuchthat (x y)
(let (p)
(declare (special |$predAlist]))
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(if (setq p (lassoc x |$predAlistl|)) (list ’I\I|l y p) ¥)))

)

(let (I$sigAlist| |$predAlist| form signature specialCases body sigList
arglist argSigAlist argDepAlist varList whereList formxx signaturex
defform formx)

(declare (special |$sigAlist| |$predAlist|))

; form is lhs (f al ... an) of definition; body is rhs;
; signature is (tO tl1 ... tn) where tO= target type, ti=type of ai, i > 0;
; specialCases is (NIL 11 ... 1ln) where 1li is list of special cases

; which can be given for each ti

; removes declarative and assignment information from form and
; signature, placing it in list L, replacing form by ("where",form’,:L),
; signature by a list of NILs (signifying declarations are in e)
(setq form (second arg))
(setq signature (third arg))
(setq specialCases (fourth arg))
(setq body (fifth arg))
(setq |$sigAlist| nil)
(setq |$predAlist| nil)
; 1. create siglist= list of all signatures which have embedded
H declarations moved into global variable $sigAlist
(setq siglist
(loop for a in (rest form) for x in (rest signature)
collect (transformType (fetchType a x env form))))
; 2. replace each argument of the form (|| x p) by x, recording
H the given predicate in global variable $predAlist
(setq argList
(loop for a in (rest form)
collect (removeSuchthat a)))
(setq argSigAlist (append |$sigAlist| (|pairList| arglist siglist)))
(setq argDepAlist
(loop for pear in argSigAlist
collect
(cons (car pear)
(lunion| (|listOfIdentifiersIn| (cdr pear))
(ldelete| (car pear)
(11istOfIdentifiersIn| (lassoc (car pear) |$predAlist|)))))))
; 3. obtain a list of parameter identifiers (x1 .. xn) ordered so that
H the type of xi is independent of xj if i < j
(setq varList
(lorderByDependency| (assocleft argDepAlist) (assocright argDepAlist)))
; 4. construct a WhereList which declares and/or defines the xi’s in
H the order comnstructed in step 3
(setq whereList
(loop for x in varList
collect (addSuchthat x (list ’|:| x (lassoc x argSigAlist)))))
(setq formxx (cons (car form) arglist))
(setq signaturex
(cons (car signature)
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(loop for x in (rest signature) collect nil)))
(setq defform (list ’def formxx signaturex specialCases body))
(setq formx (cons ’|where| (cons defform wherelList)))
; 5. compile new (’DEF, ("where",form’,:WhereList),:.) where
H all argument parameters of form’ are bound/declared in WhereList
(lcomp| formx mode env))))

5.1.10 defun compDefineCategory

[compDefineLisplib plB3]
compDefineCategoryl plhs]
$domainShell p??]
$lisplibCategory p??)
$lisplib p?7?]
$insideFunctorIfTrue p??)

[
[
[
[
[

— defun compDefineCategory —

(defun |compDefineCategory| (df mode env prefix fal)
(let (|$domainShell| |$lisplibCategoryl)
(declare (special |$domainShell| [$lisplibCategory| $lisplib
|$insideFunctorIfTruel))
(setq |$domainShell| nil) ; holds the category of the object being compiled
(setq |$lisplibCategory| nil)
(if (and (null |$insideFunctorIfTruel) $lisplib)
(lcompDefineLisplib| df mode env prefix fal °’|compDefineCategoryll|)
(lcompDefineCategoryl| df mode env prefix fal))))

5.1.11 defun compDefineCategoryl

[compDefineCategory2 plhd]
makeCategoryPredicates p[Z3]
compDefinel plZ7)
mkCategoryPackage pl7G]
$insideCategoryPackagelfTrue p??]
$EmptyMode plC77]
$categoryPredicateList p??]
$lisplibCategory p??|
$bootStrapMode p?7?]

[
[
[
[
[
[
[
[

— defun compDefineCategoryl —
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(defun |compDefineCategoryl| (df mode env prefix fal)
(let (l$insideCategoryPackagelfTruel| |$categoryPredicateList| form
sig sc cat body categoryCapsule d tmpl tmp3)
(declare (special |$insideCategoryPackageIfTrue| |$EmptyModel
| $categoryPredicatelList| |$lisplibCategoryl|
| $bootStrapMode|))
;; a category is a DEF form with 4 parts:
;5 ((DEF (|BasicTypel) ((|Categoryl)) (NIL)
Y (ladd| (CATEGORY |domain| (SIGNATURE = ((|Boolean|) $ $))
5 (SIGNATURE ~= ((|Booleanl|) $ $)))
HH (CAPSULE (DEF ("= [x| |yl) ((|Boolean|) $ $) (NIL NIL NIL)
i (IF (= Izl lyl) l|falsel Itruel))))))
(setq form (second df))
(setq sig (third df))
(setq sc (fourth df))
(setq body (fifth df))
(setq categoryCapsule
(when (and (consp body) (eq (qfirst body) ’laddl)
(consp (qrest body)) (consp (qcddr body))
(eq (gcdddr body) nil))
(setq tmpl (third body))
(setq body (second body))
tmpl))
(setq tmp3 (|compDefineCategory2| form sig sc body mode env prefix fal))
(setq d (first tmp3))
(setq mode (second tmp3))
(setq env (third tmp3))
(when (and categoryCapsule (null |$bootStrapModel))
(setq |$insideCategoryPackagelfTruel| t)
(setq |$categoryPredicatelist|
(ImakeCategoryPredicates| form |$lisplibCategoryl))
(setq env (third
(| compDefinel |
(ImkCategoryPackage| form cat categoryCapsule) |$EmptyMode| env))))
(list d mode env)))

5.1.12 defun compDefineCategory?2

[addBinding p??]
[getArgumentModeOrMoan plIEd]
[giveFormalParametersValues pzd]
[take p?7]

[sublis p?7?]

[compMakeDeclaration pGZd]

[opOf p?7?]
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optFunctorBody p??]
compOrCroak pb=3|
mkConstructor pP2I]
ompile plGY]
lisplibWrite p2d]
removeZeroOne p?7]

mkq p?7]
eval AndRwriteLispForm p200]
eval p?7]

getParentsFor p?7?]

computeAncestorsOf p?7?]

constructor? p??]
ugLisplibModemapsFromCategory plEd]
prefix p?7]
formalArgList p?7?]
definition p??]

a
$

$

$

$

$op p"”]
$extraParms p?7]
$lisplibCategory p?7]
$FormalMapVariableList p2GH]
$libFile p??]
$TriangleVariableList p??]
$lisplib p?7?]
$formalArgList p?7?]
$insideCategorylfTrue p??]
$top-level p?7?]
$definition p?7?)

$form p?7?]

$op p??]

$extraParms p?7]
$functionStats p?7?]
$functorStats p??]
$frontier p?7?]
$getDomainCode p??]
$addForm p?7?]
$lisplibAbbreviation p??]
$functorForm p?7?)
$lisplibAncestors p?7?]
$lisplibCategory p??]
$lisplibParents p?7?]
$lisplibModemap p??]
$lisplibKind p??]
$lisplibForm p??]
$domainShell p??]

[
[
[
[c
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
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— defun compDefineCategory2 —

(defun |compDefineCategory?2|

>

>

>

>

(form signature specialCases body mode env |$prefix| |$formalArglist]|)
(declare (special |$prefix| |$formalArgList|) (ignore specialCases))
(let (l$insideCategoryIfTrue| $TOP_LEVEL |$definition| [$form| |$opl
| $extraParms| |$functionStats| |$functorStats| [$frontier|
| $getDomainCode| |$addForm| argl sargl alist signaturep opp formp
formalBody formals actuals g fun pairlis parSignature parForm modemap)
(declare (special |$insideCategoryIfTruel| $top_level |$definition|
|$form| |$opl| |$extraParms| |$functionStatsl|
| $functorStats| |$frontier| |$getDomainCode]
|$addForm| |$lisplibAbbreviation| |$functorForm|
|$lisplibAncestors| |$lisplibCategoryl
| $FormalMapVariableList| |$lisplibParents|
|$lisplibModemap| |$lisplibKind| |$lisplibForml
$1isplib |$domainShell| [$libFilel
|$TriangleVariableList|))

1. bind global variables

(setq |$insideCategoryIfTruel| t)

(setq $top_level nil)

(setq |$definition| nil)

(setq |$form| nil)

(setq |$opl| nil)

(setq |$extraParms| nil)

1.1 augment e to add declaration $: <form>

(setq |$definition| form)

(setq |$opl| (car |$definition]))

(setq argl (cdr |$definition|))

(setq env (|addBinding| ’$ (1list (cons ’|mode| |$definition]|)) env))

; 2. obtain signature

(setq signaturep

(cons (car signature)

(loop for a in argl

collect (|getArgumentModeOrMoan| a |$definition| env))))

(setq env (|giveFormalParametersValues| argl env))
3. replace arguments by $1,..., substitute into body,

and introduce declarations into environment
(setq sargl (take (|#| argl) |$TriangleVariableList]|))
(setq |$form| (cons |$opl| sargl))
(setq |$functorForm| |$forml)
(setq |$formalArglist| (append sargl |$formalArgList]))
(setq alList (loop for a in argl for sa in sargl collect (cons a sa)))
(setq formalBody (sublis aList body))
(setq signaturep (sublis alist signaturep))
; Begin lines for category default definitioms
(setq |$functionStats| (list 0 0))
(setq |$functorStats| (list O 0))
(setq |$frontier| 0)
(setq |$getDomainCode| nil)
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(setq |$addForm| nil)
(loop for x in sargl for r in (rest signaturep)
do (setq env (third (|compMakeDeclaration| (list ’|:| x r) mode env))))
; 4. compile body in environment of Jtype declarations for arguments
(setq opp |$opl)
(when (and (not (eq (lop0f| formalBody) ’|Joinl))
(not (eq (lopOf| formalBody) ’|mkCategoryl)))
(setq formalBody (list ’|Join| formalBody)))
(setq body
(loptFunctorBody| (car (|compOrCroak| formalBody (car signaturep) env))))
(when |$extraParms|
(setq actuals nil)
(setq formals nil)
(loop for u in |$extraParms| do
(setq formals (cons (car u) formals))
(setq actuals (cons (mkq (cdr u)) actuals)))

(setq body
(list ’|sublisV| (1list ’pair (list ’quote formals) (cons ’list actuals))
body)))
;  always subst for args after extraparms
(when argl
(setq body

(list ’|sublisV|
(list ’pair
(1ist ’quote sargl)
(cons ’list (loop for u in sargl collect (list ’|devaluatel| u))))
body)))
(setq body
(list ’progl (list ’let (setq g (gensym)) body)
(1ist ’setelt g O (ImkConstructor| |$form|))))
(setq fun (lcompile| (list opp (list ’lam sargl body))))
; 5. give operator a ’modemap property
(setq pairlis
(loop for a in argl for v in |$FormalMapVariableList|
collect (cons a v)))
(setq parSignature (sublis pairlis signaturep))
(setq parForm (sublis pairlis form))
(l1lisplibWrite| "compilerInfo"
(lremoveZeroOne |
(list ’setq ’|$CategoryFrame|
(list ’|put| (list ’quote opp) ’’|isCategoryl| t
(1ist ’|addModemap| (mkq opp) (mkq parForm)
(mkq parSignature) t (mkq fun) ’|$CategoryFrame|))))
[$1ibFilel)
(unless sargl
(levalAndRwriteLispForm| ’niladic
‘(setf (get ’,opp ’niladic) t)))
;; 6 put modemaps into InteractiveModemapFrame
(setq |$domainShelll (levall (cons opp (mapcar ’mkq sargl))))
(setq |$lisplibCategory| formalBody)
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(when $lisplib
(setq |$lisplibForm| form)
(setq |$1lisplibKind| ’|categoryl)
(setq modemap (list (cons parForm parSignature) (list t opp)))
(setq |$lisplibModemap| modemap)
(setq |$lisplibParents|
(lgetParentsFor| |$op| |$FormalMapVariableList| |$lisplibCategoryl))
(setq |$lisplibAncestors| (|computeAncestors0f| |$form| nil))
(setq |$lisplibAbbreviation| (|constructor?| |[$opl))
(setq formp (cons opp sargl))
(laugLisplibModemapsFromCategory| formp formalBody signaturep))
(1ist fun ’(|Categoryl|) env)))

5.1.13 defun compDefineLisplib

[sayMSG p??]
fillerSpaces p??]
getConstructorAbbreviation p??]
compileDocumentation plG3]
bright p??]
finalizeLisplib pPI3]

[

[

[

[

[

[

[hsphbDoRename plI]|

[filep p?7]

[rpackfile p??)
[unloadOneConstructor pPI]
[localdatabase p??]
[getdatabase p?7]
[updateCategoryFrameForCategory plT4|
[updateCategoryFrameForConstructor pIIH]
[$compileDocumentation plGH|

[$filep p??]
[$spadLibFT p?7?]
[$algebraOutputStream p??]
[$newConlist pbad]

[$lisplibKind p??]

[$lisplib p??]

[Sop p??]

[$lisplibParents p??]

[$lisplibPredicates p??]
[$lisplibCategoriesExtended p?7?]
[$lisplibForm p?7?]

[$lisplibKind p?7?]
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[$lisplibAbbreviation p??]
[$lisplibAncestors p?7?]
[$lisplibModemap p??]
[$lisplibModemapAlist p??]
[$lisplibSlotl p?7?]
[$lisplibOperationAlist p??]
[$lisplibSuperDomain p??]
[$libFile p??)
[$lisplibVariableAlist p?7?]
[$lisplibCategory p?7?]
[$newConlist pba7]

— defun compDefineLisplib —

(defun |compDefinelLisplib| (df m env prefix fal fn)

(let ($LISPLIB |$opl| |$lisplibAttributes| |$lisplibPredicates]|
|$lisplibCategoriesExtended| |$lisplibForm| |$lisplibKind|
|$1lisplibAbbreviation| |[$lisplibParents| |$lisplibAncestors|
|$lisplibModemap| |$lisplibModemapAlist| |$lisplibSlotil|
|$lisplibOperationAlist| |$lisplibSuperDomain| [$libFilel

|$1lisplibVariableAlist| |$lisplibCategory| op libname res ok filearg)

(declare (special $1isplib |$opl| I|$lisplibAttributes| |$newConlist]|
|$lisplibPredicates| |$lisplibCategoriesExtended|

|$1lisplibForm| |$lisplibKind| |$algebralutputStream|
|$lisplibAbbreviation| |$lisplibParents| |$spadLibFT]|

|$1isplibAncestors| |$lisplibModemap| $filep
|$lisplibModemapAlist| |$lisplibSloti|
|$1lisplibOperationAlist| |$lisplibSuperDomain|
|$1ibFile| |$lisplibVariableAlist]|
|$1isplibCategory| |$compileDocumentation|))

(when (eq (car df) ’def) (car df))

(setq op (caadr df))

(1sayMSG| (lfillerSpaces| 72 "-"))

(setq $lisplib t)

(setq |$opl| op)

(setq |$lisplibAttributes| nil)

(setq |$lisplibPredicates| nil)

(setq |$lisplibCategoriesExtended| nil)

(setq |$lisplibForm| nil)

(setq |$lisplibKind| nil)

(setq |$lisplibAbbreviation| nil)

(setq |$lisplibParents| nil)

(setq |$lisplibAncestors| nil)

(setq |$lisplibModemap| nil)

(setq |$lisplibModemapAlist| nil)

(setq |$1lisplibSloti| nil)

(setq |$lisplibOperationAlist| nil)

(setq |$lisplibSuperDomain| nil)

(setq |$1libFile| nil)
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5.

(setq |$lisplibVariableAlist| nil)
(setq |$lisplibCategory| nil)
(setq libname (|getConstructorAbbreviation| op))
(cond
((and (boundp ’|$compileDocumentation|) |$compileDocumentationl|)
(| compileDocumentation| libname))
(t
(IsayMSG| (cons "  initializing " (cons |$spadLibFT]|
(append (|bright| libname) (coms "for" (|brightl| op))))))
(linitializeLisplib| libname)
(|sayMsGl|
(cons "  compiling into " (cons |$spadLibFT| (|bright| libname))))
(setq ok nil)
(unwind-protect

(progn
(setq res (funcall fn df m env prefix fal))
(IsayMSG| (cons "  finalizing " (cons |$spadLibFT| (lbright| libname))))

(lfinalizeLisplib| libname)
(setq ok t))
(rshut |$1ibFilel))
(when ok (|lisplibDoRename| libname))
(setq filearg ($filep libname |$spadLibFT| ’a))
(rpackfile filearg)
(fresh-line |$algebraOutputStream|)
(lsayMSG| (lfillerSpaces| 72 "-"))
(lunloadOneConstructor| op libname)
(localdatabase (list (getdatabase op ’abbreviation)) nil)
(setq |$newConlist| (cons op |$newConlist]))
(when (eq |$lisplibKind| ’|categoryl)
(lupdateCategoryFrameForCategory| op)
(lupdateCategoryFrameForConstructor| op))

res))))

1.14 defun compileDocumentation

[makeInputFilename p??)
rdefiostream p?7]
lisplibWrite p2d]
finalizeDocumentation pad2|
rshut p??)

replaceFile p??]

$
$
$

[
[
[
[
Frpackﬁle p?7?]
[
[
[

fcopy p?7?]
spadLibFT p??]
EmptyMode pL7d]
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[$e p?7]
— defun compileDocumentation —

(defun |compileDocumentation| (libName)

(let (filename stream)

(declare (special |$el| |$EmptyMode| |$spadLibFT| $fcopy))
(setq filename (makeInputFilename libName |$spadLibFT|))
($fcopy filename (cons libname (list ’doclb)))
(setq stream
(rdefiostream (cons (list ’file libName ’doclb) (list (cons ’mode ’0)))))
(llisplibWrite| "documentation" (|finalizeDocumentation|) stream)
(rshut stream)
(rpackfile (list libName ’doclb))
(replaceFile (list libName |$spadLibFT|) (list libName ’doclb))
(list ’ |dummy| |$EmptyMode| [$el)))

5.1.15 defun compArgumentConditions

[compOrCroak pb=y|
[$Boolean p??]
[$argumentConditionList p?7?]
[$argumentConditionList p??]

— defun compArgumentConditions —

(defun |compArgumentConditions| (env)
(let (n a x y tmpl)
(declare (special |$Boolean| |$argumentConditionList]))
(setq |$argumentConditionList]|
(loop for item in |$argumentConditionList]|
do
(setq n (first item))
(setq a (second item))
(setq x (third item))
(setq y (subst a ’|#1]| x :test #’equal))
(setq tmpl (|compOrCroak| y |$Boolean| env))
(setq env (third tmpl))
collect
(list n x (first tmp1))))
env))
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5.1.16 defun compileCases

[eval p?7?]

compile plEY|
getSpecialCaseAssoc pBl]
get p??)

assocleft p?7]
outerProduct p?7?]
assocright p??]

mkpf p?7?]
$getDomainCode p?7?]
$insideFunctorIlfTrue p?7?]
$specialCaseKeyList p?7?]

[
[
[
[
[
[
[
[
[
[

— defun compileCases —

(defun |compileCases| (x |$el)
(declare (special [$el))
(labels (
(isEltArgumentIn (Rlist x)
(cond
((atom x) nil)
((and (consp x) (eq (qfirst x) ’elt) (consp (qrest x))
(consp (qcddr x)) (eq (qcdddr x) nil))
(or (member (second x) Rlist)
(isEltArgumentIn Rlist (cdr x))))
((and (consp x) (eq (qfirst x) ’qrefelt) (consp (qrest x))
(consp (qcddr x)) (eq (qcdddr x) nil))
(or (member (second x) Rlist)
(isEltArgumentIn Rlist (cdr x))))
(t
(or (isEltArgumentIn Rlist (car x))
(isEltArgumentIn Rlist (CDR x))))))
(FindNamesFor (r rp)

(let (v w
(declare (special |$getDomainCodel))
(cons r
(loop for item in |$getDomainCodel
do

(setq v (second item))
(setq u (third item))
when (and (equal (second u) r) (leval| (subst rp r u :test #’equal)))
collect v)))))
(let (|$specialCaseKeyList| specialCaseAssoc listOfDomains listOfAllCases cl)
(declare (special |$specialCaseKeyList| |$true| |$insideFunctorIfTruel))
(setq |$specialCaseKeyList| nil)
(cond
((null (eq |$insideFunctorIfTrue| t)) (lcompile| x))
(t
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(setq specialCaseAssoc
(Lloop for y in (lgetSpecialCaseAssoc]|)
when (and (null (lget| (first y) ’|specialCasel| [$el))
(isEltArgumentIn (FindNamesFor (first y) (second y)) x))
collect y))
(cond
((null specialCaseAssoc) (lcompilel| x))
(t
(setq listOfDomains (assocleft specialCaseAssoc))
(setq listOfAllCases (|outerProduct| (assocright specialCaseAssoc)))
(setq cl
(loop for z in listO0fAllCases
collect
(progn
(setq |$specialCaseKeyList|
(loop for d in listOfDomains for c in z
collect (cons 4 c)))
(cons
(mkpf
(loop for d in listOfDomains for c in z
collect (list ’equal d c))
>and)
(1ist (lcompile| (copy x)))))))
(setq |$specialCaseKeyList| nil)
(cons ’cond (append cl (list (list |$true| (lcompilel x))))))))))))

5.1.17 defun compFunctorBody

[bootStrapError pPIH]
compOrCroak pb=3|
Jeditfile p?7]
$NRTaddForm p??]
$functorForm p?7?)
$bootStrapMode p?7?]

[
[
[
[
[

— defun compFunctorBody —

(defun |compFunctorBody| (form mode env parForm)
(declare (ignore parForm))
(let (tt)
(declare (special |$NRTaddForm| |$functorForm| |$bootStrapMode| /editfile))
(if |$bootStrapMode|
(list (|bootStrapError| |$functorForm| /editfile) mode env)
(progn
(setq tt (|compOrCroak| form mode env))
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(if (and (consp form) (member (qfirst form) ’(|add| capsule)))

tt
(progn
(setq |$NRTaddForm|

(if (and (consp form) (eq (gfirst form) ’|SubDomain]|)
(consp (qrest form)) (consp (qcddr form))
(eq (qcdddr form) nil))

(gsecond form)
form))
tt))))))

5.1.18 defun compile

[member p?7?]

[getmode p?7?]
[get p??]
[modeEqual pBG7]
[userError p??]
[encodeltem pXT]
[strcone p??]

[kar p??)
[encodeFunctionName pl7d]
[splitEncodedFunctionName p=0]
[sayBrightly p??]
[optimizeFunctionDef pP23|
[putInLocalDomainReferences plEH]
[constructMacro pIEJ]
[spadCompileOrSetq pl=d]
[elapsedTime p?7?]
[addStats p??]
[printStats p??)
[$functionStats p??]
[$macrolfTrue p??)
[$doNotCompileJustPrint p?7?]
[$insideCapsuleFunctionIfTrue p??]
[$saveableltems p?7?|
[$lisplibItemsAlreadyThere p??]
[$splitUpltemsAlreadyThere p??]
[Slisplib p??]
[$compileOnlyCertainltems p??]
[$functorForm p?7?]
[$signatureOfForm p?7?)

[$suffix p??]
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[$prefix p?7?]
[$signatureOfForm p?7?]
[$e p?7?]
[$functionStats p??]
[$savableltems p??]
[$suffix p?7]

— defun compile —

(defun |compilel| (u)
(labels (
(isLocalFunction (op)
(let (tmpl)
(declare (special |$el |$formalArgList]|))
(and (null (Imember| op |$formalArgListl|))
(progn
(setq tmpl (|getmode| op |$el))
(and (consp tmpl) (eq (gfirst tmpl) ’|Mappingl)))))))

(let (op lamExpr DC sig sel opexport opmodes opp parts s tt unew

optimizedBody stuffToCompile result functionStats)

(declare (special |$functionStats| |$macroIfTrue| |$doNotCompileJustPrint]|
|$insideCapsuleFunctionIfTrue| |$saveableItems| |$el
|$1isplibItemsAlreadyThere| |$splitUpItemsAlreadyThere|
|$compileOnlyCertainltems| $LISPLIB |$suffix]|
|$signatureOfForm| |$functorForm| |$prefix]|
|$savableItems|))

(setq op (first u))
(setq lamExpr (second u))
(when |$suffix|
(setq |$suffix| (1+ |$suffixl))
(setq opp
(progn
(setq opexport nil)
(setq opmodes
(loop for item in (|get| op ’|modemap| |$el)
do
(setq dc (caar item))
(setq sig (cdar item))
(setq sel (cadadr item))
when (and (eq dc ’$)
(setq opexport t)
(let ((result t))
(loop for x in sig for y in |$signatureOfForm|
do (setq result (|modeEquall x y)))
result))
collect sel))
(cond
((isLocalFunction op)
(when opexport
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(luserError| (list ’|%bl op ’I1%d| " is local and exported")))
(intern (strconc (lencodeItem| |$prefix|) ";" (lencodeItem| op))))
(t
(lencodeFunctionName| op |$functorForm| |$signatureOfForm]|
2151 I$suffixl)))))
(setq u (list opp lamExpr)))
(when (and $lisplib |$compileOnlyCertainItems]|)
(setq parts (|splitEncodedFunctionName| (elt u 0) ’1[;1))
(cond
((eq parts ’|inner|)
(setq |$savableltems| (cons (elt u 0) |$savableltems]|)))
(t
(setq unew nil)
(loop for item in |$splitUpItemsAlreadyTherel
do
(setq s (first item))
(setq tt (second item))
(when
(and (equal (elt parts 0) (elt s 0))
(equal (elt parts 1) (elt s 1))
(equal (elt parts 2) (elt s 2)))
(setq unew tt)))

(cond
((null unew)
(lsayBrightly| (list "  Error: Item did not previously exist"))
(IsayBrightly| (cons "  Item not saved: " (lbright| (elt u 0))))
(|sayBrightlyl
(1ist " What’s there is: " [$lisplibItemsAlreadyTherel))
nil)
(t
(lsayBrightly| (list " Renaming " (elt u 0) " as " unew))

(setq u (cons unew (cdr u)))
(setq |$savableItems| (cons unew |$saveableItems|)))))))
(setq optimizedBody (|optimizeFunctionDef| u))
(setq stuffToCompile
(if |$insideCapsuleFunctionIfTrue|
(|putInLocalDomainReferences| optimizedBody)
optimizedBody) )
(cond
((eq |$doNotCompileJustPrint| t)
(prettyprint stuffToCompile)
opp)
(I$macroIfTrue| (|constructMacro| stuffToCompile))
(t
(setq result (|spadCompileOrSetq| stuffToCompile))
(setq functionStats (list O (|elapsedTimel)))
(setq |$functionStats| (|laddStats| |$functionStats| functionStats))
(IprintStats| functionStats)
result)))))
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5.1.19 defvar $NoValueMode

— initvars —

(defvar |$NoValueMode| ’|NoValueModel)

5.1.20 defvar $SEmptyMode

$EmptyMode is a contant whose value is $EmptyMode. It is used by isPartialMode to decide
if a modemap is partially constructed. If the $EmptyMode constant occurs anywhere in the
modemap structure at any depth then the modemap is still incomplete. To find this constant
the isPartialMode function calls CONTAINED $EmptyMode Y which will walk the structure
Y looking for this constant.

— initvars —

(defvar |$EmptyMode| ’|EmptyModel)

5.1.21 defun hasFullSignature
TPDHERE: test with BASTYPE [get p?7?]
— defun hasFullSignature —

(defun |hasFullSignature| (argl signature env)
(let (target ml w)
(setq target (first signature))
(setq ml (rest signature))
(when target
(setq u
(loop for x in argl for m in ml
collect (or m (lget| x ’|mode| env) (return ’failed))))
(unless (eq u ’failed) (cons target w)))))
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5.1.22 defun addEmptyCapsulelfNecessary

[kar p??]
[$SpecialDomainNames p??]

— defun addEmptyCapsulelfNecessary —

(defun |addEmptyCapsulelfNecessary| (target rhs)
(declare (special |$SpecialDomainNames|) (ignore target))
(if (member (kar rhs) |$SpecialDomainNames|)

rhs

(list ’ladd| rhs (list ’capsule))))

5.1.23 defun getTargetFromRhs

[stackSemanticError p??]
[getTargetFromRhs plCZ3]
[compOrCroak pb=3]

— defun getTargetFromRhs —

(defun |getTargetFromRhs| (lhs rhs env)
(declare (special |$EmptyModel))
(cond
((and (consp rhs) (eq (gfirst rhs) ’capsule))
(IstackSemanticError|
(list "target category of " lhs
" cannot be determined from definition")
nil))
((and (consp rhs) (eq (gfirst rhs) °’|SubDomain|) (consp (qrest rhs)))
(lgetTargetFromRhs| lhs (second rhs) env))
((and (consp rhs) (eq (qfirst rhs) ’|addl)
(consp (grest rhs)) (consp (qcddr rhs))
(eq (qcdddr rhs) nil)
(consp (qthird rhs))
(eq (qcaaddr rhs) ’capsule))
(lgetTargetFromRhs| lhs (second rhs) env))
((and (consp rhs) (eq (gfirst rhs) ’|Recordl|))
(cons ’|RecordCategory| (rest rhs)))

((and (consp rhs) (eq (gfirst rhs) ’|Unionl))
(cons ’|UnionCategory| (rest rhs)))

((and (consp rhs) (eq (gfirst rhs) °’|Listl))
(cons ’|ListCategory| (rest rhs)))

((and (consp rhs) (eq (gfirst rhs) ’|Vector|))
(cons ’|VectorCategory| (rest rhs)))
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(t
(second (|compOrCroak| rhs |$EmptyMode| env)))))

5.1.24 defun giveFormalParametersValues

[put p??]
[get p?7?]

— defun giveFormalParametersValues —

(defun |giveFormalParametersValues| (argl env)
(dolist (x argl)
(setq env
(lput! x ’l|valuel
(list (lgenSomeVariablel|) (lget| x ’|mode| env) nil) env)))
env)

5.1.25 defun macroExpandInPlace

[macroExpand pl74|

— defun macroExpandInPlace —

(defun |macroExpandInPlace| (form env)
(et (y)
(setq y (ImacroExpand| form env))
(if (or (atom form) (atom y))
y
(progn
(rplaca form (car y))
(rplacd form (cdr y))
form

))))

5.1.26 defun macroExpand

[macroExpand plC7|
[macroExpandList pl73d]
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— defun macroExpand —

(defun |macroExpand| (form env)
(let (w)
(cond
((atom form)
(if (setq u (lget| form ’|macro| env))
(ImacroExpand| u env)
form))
((and (consp form) (eq (qfirst form) ’def)
(consp (qrest form))
(consp (qcddr form))
(consp (qcdddr form))
(consp (gqcddddr form))
(eq (qrest (qcddddr form)) nil))

(1ist ’def (ImacroExpand| (second form) env)
(ImacroExpandList| (third form) env)
(IlmacroExpandList| (fourth form) env)
(IlmacroExpand| (fifth form) env)))

(t (ImacroExpandList| form env)))))

5.1.27 defun macroExpandList

[macroExpand pl7|
[getdatabase p??)

— defun macroExpandList —

(defun |macroExpandList| (1lst env)
(let (tmp)
(if (and (consp 1lst) (eq (qrest lst) nil)
(identp (qfirst 1st)) (getdatabase (qfirst 1lst) ’niladic)
(setq tmp (lget| (gfirst 1lst) ’|macrol| env)))
(ImacroExpand| tmp env)
(loop for x in 1lst collect (|macroExpand| x env)))))

5.1.28 defun makeCategoryPredicates

ormalMap VariableList pZ6B
$F IMapVariableLi 260
[$TriangleVariableList p??]
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[$mvl p?7?]
[$tvl p?7]

— defun makeCategoryPredicates —

(defun |makeCategoryPredicates| (form u)
(labels (
(fn (u pl)
(declare (special [$tvl| [$mvl]))
(cond
((and (consp u) (eq (gfirst u) ’|Joinl|) (consp (qrest w)))
(fn (car (reverse (qrest u))) pl))
((and (comsp u) (eq (qfirst uw) ’lhasl))
(linsert| (eqsubstlist |$mvl| [$tvl| u) pl))
((and (consp u) (member (qfirst u) ’(signature attribute))) pl)
((atom u) pl)
(t (fnl u pl))))

(fnl1 (u pD)
(dolist (x u) (setq pl (fn x pl)))
pl)

(declare (special |$FormalMapVariableList| |$mvl| [$tvl|
|$TriangleVariableList|))

(setq |$tvl| (take (|#| (cdr form)) |$TriangleVariableList|))

(setq |$mvl| (take (|#| (cdr form)) (cdr |$FormalMapVariableListl|)))

(fn u nil)))

5.1.29 defun mkCategoryPackage

[strecone p??]

[pname p?7]
[getdatabase p?7?]
[abbreviationsSpad2Cmd p?7]
[JoinInner p??)
[assoc p?7?]
[sublislis p?7?]

[$options p??]
[$categoryPredicateList p?7?]
[$e p?7]

[$FormalMap VariableList pZGE]

— defun mkCategoryPackage —

(defun |mkCategoryPackage| (form cat def)
(labels (
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(fn (x oplist)
(cond
((atom x) oplist)
((and (consp x) (eq (qfirst x) ’def) (consp (qrest x)))
(cons (second x) oplist))
(t
(fn (cdr x) (fn (car x) oplist)))))
(gn (cat)
(cond
((and (consp cat) (eq (qfirst cat) ’category)) (cddr cat))
((and (consp cat) (eq (gfirst cat) ’|Joinl)) (gn (llast| (qrest cat))))
(t nil))))

(let (l$options| op argl packageName packageAbb nameForDollar packageArgl
capsuleDefAlist explicitCatPart catvec fullCatOpList opl sig
catOpList packageCategory nils packageSig)

(declare (special |$options| |$categoryPredicatelist| |$el
| $FormalMapVariableList|))
(setq op (car form))
(setq argl (cdr form))
(setq packageName (intern (strconc (pname op) "&")))
(setq packageAbb (intern (strconc (getdatabase op ’abbreviation) "-")))
(setq |$options| nil)
(labbreviationsSpad2Cmd| (1list ’|domain| packageAbb packageName))
(setq nameForDollar (car (setdifference (s abcde f gh i) argl)))
(setq packageArgl (cons nameForDollar argl))
(setq capsuleDefAlist (fn def nil))
(setq explicitCatPart (gn cat))
(setq catvec (|eval| (|mkEvalableCategoryForm| form)))
(setq fullCatOpList (elt (|JoinInner| (list catvec) [$el) 1))
(setq catOpList
(loop for x in fullCatOpList do
(setq opl (caar x))
(setq sig (cadar x))
when (|assoc| opl capsuleDefAlist)
collect (list ’signature opl sig)))
(when catOpList
(setq packageCategory
(cons ’category
(cons ’|domain| (sublislis argl |$FormalMapVariableList| catOpList))))
(setq nils (loop for x in argl collect nil))
(setq packageSig (cons packageCategory (cons form nils)))
(setq |$categoryPredicatelist|
(subst nameForDollar ’$ |$categoryPredicatelist| :test #’equal))
(subst nameForDollar ’$
(list ’def (cons packageName packageArgl)
packageSig (cons nil nils) def) :test #’equal)))))
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5.1.30 defun mkEvalableCategoryForm

[mkEvalableCategoryForm plZs]
compOrCroak pbsg]
getdatabase p?7]

get p?7]

kq p?7?]

Category p?7?]

=)

@

o
-~
)

EmptyMode pC2|
CategoryFrame p?7?]
Category p?7?]
CategoryNames p7??]

p?7]

[
[
[
[
[
[
[
[
[
[
[Be

%%%%%%%

— defun mkEvalableCategoryForm —

(defun |mkEvalableCategoryForm| (c)
(let (op argl tmpl x m)
(declare (special |$Categoryl| |$el |$EmptyMode| |$CategoryFrame
|$CategoryNames|))
(if (comsp )
(progn
(setq op (gfirst c))
(setq argl (qrest c))
(cond
((eq op ’|Joinl|)
(cons ’|Join]|
(loop for x in argl
collect (|mkEvalableCategoryForm| x))))
((eq op ’|DomainSubstitutionMacrol)
(ImkEvalableCategoryForm| (cadr argl)))
((eq op ’|mkCategoryl) c)
((member op |$CategoryNames|)
(setq tmpl (|compOrCroak| c |$EmptyModel| [$el))
(setq x (car tmpl))
(setq m (cadr tmpl))
(setq |$el| (caddr tmpl))
(when (equal m |$Categoryl) x))
((or (eq (getdatabase op ’constructorkind) ’|categoryl)
(lget| op ’lisCategoryl| |$CategoryFramel))
(cons op
(loop for x in argl
collect (mkq x))))
(t
(setq tmpl (|compOrCroak| c |$EmptyModel| |$el))
(setq x (car tmpl))
(setq m (cadr tmpl))
(setq |$el (caddr tmpl))
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(when (equal m |$Categoryl) x))))
(mkq ¢))))

5.1.31 defun encodeFunctionName

Code for encoding function names inside package or domain [mkRepititionAssoc pL=0]
encodeltem plET]

stringimage p?7?]

internl p?7?]

getAbbreviation p2Us]|

length p?7?]

$lisplib p?7?]

$lisplibSignatureAlist p??]

$lisplibSignatureAlist p??]

— defun encodeFunctionName —

(defun |encodeFunctionName| (fun package signature sep count)
(let (packageName arglist signaturep reducedSig n x encodedSig encodedName)
(declare (special |$lisplibSignatureAlist| $lisplib))
(setq packageName (car package))
(setq arglist (cdr package))
(setq signaturep (subst ’$ package signature :test #’equal))
(setq reducedSig
(ImkRepititionAssoc| (append (cdr signaturep) (list (car signaturep)))))
(setq encodedSig
(let ((result ""))
(loop for item in reducedSig
do
(setq n (car item))
(setq x (cdr item))
(setq result
(strconc result
(if (eql n 1)
(lencodeItem| x)
(strconc (stringimage n) (lencodeItem| x))))))
result))
(setq encodedName
(internl (|getAbbreviation| packageName (|#| arglist))
’|;] (lencodeItem| fun) ’|;| encodedSig sep (stringimage count)))
(when $lisplib
(setq |$lisplibSignatureAlist]|
(cons (cons encodedName signaturep) |$lisplibSignatureAlist|)))
encodedName) )
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5.1.32 defun mkRepititionAssoc
[mkRepfun p??]

— defun mkRepititionAssoc —

(defun |mkRepititionAssoc| (z)
(labels (
(mkRepfun (z n)
(cond
((null z) nil)
((and (consp z) (eq (qrest z) nil) (list (comns n (gfirst z)))))
((and (consp z) (consp (qrest z)) (equal (gsecond z) (qfirst z)))
(mkRepfun (cdr z) (1+ n)))

(t (cons (cons n (car z)) (mkRepfun (cdr z) 1))))))

(mkRepfun z 1)))

5.1.33 defun splitEncodedFunctionName

[stringimage p?7]
[strpos p??]

— defun splitEncodedFunctionName —

(defun |splitEncodedFunctionName| (encodedName sep)
(let (sepO pl p2 p3 sl s2 s3 s4)
; sep0 is the separator used in "encodeFunctionName".
(setq sep0 ";")
(unless (stringp encodedName) (setq encodedName (stringimage encodedName)))
(cond
((null (setq pl (strpos sepO encodedName O "*"))) nil)
; This is picked up in compile for inner functions in partial compilation
((null (setq p2 (strpos sepO encodedName (1+ pl) "*"))) ’|inner|)
((null (setq p3 (strpos sep encodedName (1+ p2) "*"))) nil)
(t
(setq s1 (substring encodedName O pl))
(setq s2 (substring encodedName (1+ p1) (- p2 pl 1)))
(setq s3 (substring encodedName (1+ p2) (- p3 p2 1)))
(setq s4 (substring encodedName (1+ p3) nil))
(1ist s1 s2 s3 s4)))))
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5.1.34 defun encodeltem

[getCaps plCXT]
[identp p?7?]
[pname p?7?]
[stringimage p??]

— defun encodeltem —

(defun |encodeltem| (x)

(cond
((consp x) (lgetCaps| (gfirst x)))
((identp x) (pname x))
(t (stringimage x))))

5.1.35 defun getCaps

[stringimage p?7]
[maxindex p?7?]
[l-case p?7?]
[strconc p??]

— defun getCaps —

(defun |getCaps| (x)
(let (s c clist tmpl)
(setq s (stringimage x))
(setq clist
(loop for i from O to (maxindex s)
when (upper-case-p (setq c (elt s 1i)))
collect c))
(cond
((null clist) "_")
(t
(setq tmpl

(cons (first clist) (loop for u in (rest clist) collect (l-case u))))

(let ((result ""))

(loop for u in tmpl

do (setq result (strconc result u)))
result)))))
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5.1.36 defun constructMacro

constructMacro (form is [nam,[lam,vl,body]]) [stackSemanticError p??]
[identp p??]

— defun constructMacro —

(defun |constructMacro| (form)
(let (v1 body)
(setq vl (cadadr form))
(setq body (car (cddadr form)))
(cond
((null (let ((result t))
(loop for x in vl
do (setq result (and result (atom x))))
result))
(IstackSemanticError| (list ’|illegal parameters for macro: | vl) nil))
(t
(1ist ’xlam (loop for x in vl when (identp x) collect x) body)))))

5.1.37 defun spadCompileOrSetq

[contained p?7?]
[sayBrightly p?7?]

[bright p??]
[LAM,EVALANDFILEACTQ p??]
[mkq p?7]

[comp pbD]

[compileConstructor plIX3]
[$insideCapsuleFunctionlfTrue p??]

— defun spadCompileOrSetq —

(defun |spadCompileOrSetq| (form)
(let (nam lam vl body namp tmpl e vlp macform)
(declare (special |$insideCapsuleFunctionIfTruel))
(setq nam (car form))
(setq lam (caadr form))
(setq vl (cadadr form))
(setq body (car (cddadr form)))
(cond
((and (consp vl) (progn (setq tmpl (reverse vl)) t)
(consp tmpl)
(progn
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(setq e (qfirst tmpl))
(setq vlp (gqrest tmpl))
t)
(progn (setq vlp (nreverse vlp)) t)
(consp body)
(progn (setq namp (gfirst body)) t)
(equal (grest body) vlp))
(|LAM,EVALANDFILEACTQ]
(1ist ’put (mkq nam) (mkq °’|SPADreplacel|) (mkq namp)))
(|sayBrightlyl
(cons " " (append (|bright| nam)
(cons "is replaced by" (lbright| namp))))))
((and (or (atom body)
(let ((result t))
(loop for x in body
do (setq result (and result (atom x))))
result))
(consp vl1)
(progn (setq tmpl (reverse v1)) t)
(consp tmpl)
(progn
(setq e (qfirst tmpl))
(setq vlp (grest tmpl))
t)
(progn (setq vlp (nreverse vlp)) t)
(null (contained e body)))
(setq macform (list ’xlam vlp body))
(|LAM,EVALANDFILEACTQI
(list ’put (mkq nam) (mkq ’|SPADreplacel|) (mkq macform)))
(lsayBrightly| (cons " " (append (|bright| nam)
(cons "is replaced by" (lbright| body))))))
(t nil))
(if |$insideCapsuleFunctionIfTrue]|
(car (comp (list form)))
(| compileConstructor| form))))

5.1.38 defun compileConstructor

[compileConstructor] pld|
[clearClams p??]

— defun compileConstructor —

(defun |compileConstructor| (form)
(let (w)
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(setq u (|compileConstructorl| form))
(lclearClams|)

u))

5.1.39 defun compileConstructorl

[getdatabase p?7]
compAndDefine pIH|
comp phYI]|
clearConstructorCache p??]
$mutableDomain p??]
$ConstructorCache p??]
$clamList p?7]

$clamList p?7]

[
[
[
[
[
[
[

— defun compileConstructorl —

(defun |compileConstructorl| (form)

COMPILE TRANSFORMERS

(let (|$clamList| fn key vl bodyl lambdaOrSlam compForm u)
(declare (special |$clamList| |$ConstructorCache| |$mutableDomain]|))

(setq fn (car form))

(setq key (caadr form))
(setq vl (cadadr form))
(setq bodyl (cddadr form))
(setq |$clamList| nil)
(setq lambdaOrSlam

(cond

((eq (getdatabase fn ’constructorkind) ’|categoryl|) ’spadslam)

(I$mutableDomain| ’lambda)
(t
(setq |$clamList]|

(cons (list fn ’|$ConstructorCache| ’|domainEqualList| ’|count]|)

|$clamList|))
’lambda)))

(setq compForm (list (list fn (cons lambdaorslam (cons vl bodyl)))))

(if (eq (getdatabase fn ’constructorkind) ’|categoryl)

(setq u (|compAndDefine| compForm))
(setq u (comp compForm)))
(lclearConstructorCache| fn)

(car u)))
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5.1.40 defun compAndDefine

This function is used but never defined. We define a dummy function here. All references to
it should be removed. TPDHERE: This function is used but never defined. Remove
it.

— defun compAndDefine —

(defun compAndDefine (arg)
(declare (ignore arg))
nil)

5.1.41 defun putInLocalDomainReferences

[NRTputInTail pI=3]
[$QuickCode p?7]
[$elt pBUA]

— defun putInLocalDomainReferences —

(defun |putInLocalDomainReferences| (def)
(let (|$elt| opName lam varl body)
(declare (special |$elt| |$QuickCodel))
(setq opName (car def))
(setq lam (caadr def))
(setq varl (cadadr def))
(setq body (car (cddadr def)))
(setq |$elt| (if |$QuickCode| ’qrefelt ’elt))
(INRTputInTail| (cddadr def))
def))

5.1.42 defun NRTputInTail

[lassoc p??]
[NRTassocIndex pBa3]
[rplaca p??]
[NRTputInHead pl=q]
[$elt pBOD]
[$devaluateList p??]

— defun NRTputInTail —
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(defun |NRTputInTaill| (x)
(let (u k)
(declare (special |$elt| |$devaluatelistl|))
(maplist #’(lambda (y)
(cond
((atom (setq u (car y)))
(cond

COMPILE TRANSFORMERS

((or (eq u ’$) (lassoc u |$devaluateList]))

nil)

((setq k (|NRTassocIndex| u))

(cond

; u atomic means that the slot will always contain a vector
((atom u) (rplaca y (list [$elt| ’$ k)))

; this reference must check that slot is a vector

(t (rplaca y (list ’spadcheckelt ’$ k)))))

(t nil)))
(t (INRTputInHead| u))))
x)
x))

5.1.43 defun NRTputInHead

[NRTputInTail pI=3)
[NRTassocIndex pBa7]
[NRTputInHead pI=H]
[lastnode p??]
[keyedSystemError p??]
[$elt pBOR]

— defun NRTputInHead —

(defun |NRTputInHead| (bod)
(let (fn clauses dom tmp2 ind k)
(declare (special |$elt]))

(cond

((atom bod) bod)

((and (consp bod) (eq (qcar bod) ’spadcall) (consp (qcdr bod))
(progn (setq tmp2 (reverse (qcdr bod))) t) (consp tmp2))

(setq fn (qcar tmp2))
(INRTputInTaill (cdr bod))
(cond

((and (consp fn) (consp (qcdr fn)) (comnsp (qcdr (qcdr fn)))
(eq (qcdddr fn) nil) (null (eq (gsecond fn) ’$))

(member (qcar fn) ’(elt qrefelt comst)))
(when (setq k (|NRTassocIndex| (gsecond fn)))
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(rplaca (lastnode bod) (list [$elt| ’$ k))))
(t (INRTputInHead| fn) bod)))
((and (consp bod) (eq (gcar bod) ’cond))
(setq clauses (qcdr bod))
(loop for cc in clauses do (|NRTputInTaill cc))
bod)
((and (consp bod) (eq (gcar bod) ’quote)) bod)
((and (consp bod) (eq (gcar bod) ’closedfn)) bod)
((and (consp bod) (eq (qcar bod) ’spadconst) (consp (gcdr bod))
(consp (qcddr bod)) (eq (gcdddr bod) nil))
(setq dom (gsecond bod))
(setq ind (qthird bod))
(rplaca bod |$elt]|)
(cond
((eq dom ’$) nil)
((setq k (|NRTassocIndex| dom))
(rplaca (lastnode bod) (list [$elt| ’$ k))
bod)
(t
(lkeyedSystemError| ’S2GE0016
(list "NRTputInHead" "unexpected SPADCONST form")))))
(t
(INRTputInHead| (car bod))
(INRTputInTaill (cdr bod)) bod))))))

5.1.44 defun get ArgumentModeOrMoan

[getArgumentMode pBOF]
[stackSemanticError p??]

— defun getArgumentModeOrMoan —

(defun |getArgumentModeOrMoan| (x form env)
(or (|getArgumentMode| x env)
(IstackSemanticError|
(list ’|argument | x ’| of | form ’| is not declared|) nil)))

5.1.45 defun augLisplibModemapsFromCategory

[sublis p?7?]
[mkAlistOfExplicitCategoryOps pl=d]
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[isCategoryForm p??]

[lassoc p?7?]

[member p?7]

[mkpf p??]
[interactiveModemapForm pa]
[$lisplibModemapAlist p??]
[$EmptyEnvironment p?7?)
[$domainShell p??]
[$PatternVariableList p??]
[$lisplibModemapAlist p?7?]

— defun augLisplibModemapsFromCategory —

(defun |augLisplibModemapsFromCategory| (form body signature)
(let (argl sl opAlist nonCategorySigAlist domainList catPredList op sig
pred sel predp modemap)
(declare (special |$lisplibModemapAlist| |$EmptyEnvironment |
|$domainShell| |$PatternVariableList]))
(setq op (car form))
(setq argl (cdr form))
(setq sl
(cons (cons ’$ ’*1)
(loop for a in argl for p in (rest |$PatternVariablelist|)
collect (cons a p))))
(setq form (sublis sl form))
(setq body (sublis sl body))
(setq signature (sublis sl signature))
(when (setq opAlist (sublis sl (elt |$domainShell| 1)))
(setq nonCategorySigAlist
(ImkAlistOfExplicitCategoryOps| (subst ’*1 ’$ body :test #’equal)))
(setq domainList
(loop for a in (rest form) for m in (rest signature)
when (|isCategoryForm| m |$EmptyEnvironment|)
collect (list a m)))
(setq catPredList
(loop for u in (cons (list ’*1 form) domainList)
collect (coms ’|ofCategoryl u)))
(loop for entry in opAlist
when (|member| (cadar entry) (lassoc (caar entry) nonCategorySigAlist))
do
(setq op (caar entry))
(setq sig (cadar entry))
(setq pred (cadr entry))
(setq sel (caddr entry))
(setq predp (mkpf (cons pred catPredList) ’and))
(setq modemap (list (cons ’*1 sig) (list predp sel)))
(setq |$lisplibModemapAlist|
(cons (cons op (|interactiveModemapForm| modemap))
|$1isplibModemapAlist|))))))
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5.1.46 defun mkAlistOfExplicitCategoryOps

[keyedSystemError p??]
[union p?7?]
[mkAlistOfExplicitCategoryOps p[=d|
[flattenSignatureList pl¥0]

[nreverse0 p??]
[
[
[
[

assocleft p'7'7]
1sCategoryForm p?7?]

— defun mkAlistOfExplicitCategoryOps —

(defun |mkAlistOfExplicitCategoryOps| (target)
(labels (
(atomizeOp (op)
(cond
((atom op) op)
((and (consp op) (eq (grest op) nil)) (qfirst op))
(t (lkeyedSystemError| ’S2GE0016
(1ist "mkAlistOfExplicitCategoryOps" "bad signature")))))
(fn (op u)
(if (and (consp u) (consp (gqfirst w)))
(if (equal (gcaar u) op)
(cons (qcdar u) (fn op (qrest u)))
(fn op (qrest u))))))
(let (z tmpl op sig u opList)
(declare (special [$el))
(when (and (consp target) (eq (qfirst target) ’ladd|) (consp (qrest target)))
(setq target (second target)))
(cond
((and (consp target) (eq (qfirst target) ’|Joinl|))
(setq z (qrest target))
(PROG (tmpl)
(RETURN
(DO ((G167566 z (CDR G167566)) (cat nil))
((OR (ATOM G167566) (PROGN (setq cat (CAR G167566)) nil))
tmp1)
(setq tmpl (|union| tmpl (|mkAlistOfExplicitCategoryOps| cat)))))))
((and (consp target) (eq (qfirst target) ’category)
(progn
(setq tmpl (qrest target))
(and (consp tmpl)
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(progn (setq z (qrest tmpl)) t))))
(setq z (|flattenSignaturelList| (cons ’progn z)))
(setq u
(prog (G167577)
(return
(do ((G167583 z (cdr G167583)) (x nil))
((or (atom G167583)) (nreverseO G167577))
(setq x (car G167583))
(cond
((and (consp x) (eq (qfirst x) ’signature) (consp (qrest x))
(consp (qcddr x)))
(setq op (gsecond x))
(setq sig (qthird x))
(setq G167577 (cons (cons (atomizeOp op) sig) G167577))))))))
(setq opList (remdup (assocleft u)))
(prog (G167593)
(return
(do ((G167598 opList (cdr G167598)) (x nil))
((or (atom G167598)) (nreverse0 G167593))
(setq x (car G167598))
(setq G167593 (cons (cons x (fn x u)) G167593))))))
((lisCategoryForm| target |$el) nil)
(t
(lkeyedSystemError| ’S2GE0016
(1ist "mkAlistOfExplicitCategoryOps" "bad signature")))))))

5.1.47 defun flattenSignatureList
[flattenSignatureList pldd]

— defun flattenSignatureList —

(defun |flattenSignatureList| (x)
(let (zz)
(cond
((atom x) nil)
((and (consp x) (eq (qfirst x) ’signature)) (list x))
((and (consp x) (eq (qfirst x) ’if) (consp (qrest x))
(consp (qcddr x)) (consp (qcdddr x))
(eq (gcddddr x) nil))
(append (|flattenSignaturelist| (third x))
(lflattenSignaturelist| (fourth x))))
((and (consp x) (eq (qfirst x) ’progn))
(loop for x in (qrest x)
do
(if (and (comnsp x) (eq (gfirst x) ’signature))
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(setq zz (cons x zz))
(setq zz (append (|flattenSignaturelList| x) zz))))
zz)

(t nil))))

5.1.48 defun interactiveModemapForm

Create modemap form for use by the interpreter. This function replaces all specific domains
mentioned in the modemap with pattern variables, and predicates [replaceVars plU2|
[modemapPattern pldd]
[substVars plUs|
[fixUpPredicate pla2]
[$PatternVariableList p??]
[$FormalMap VariableList pPE0]

& L

— defun interactiveModemapForm —

(defun |interactiveModemapForm| (mm)
(labels (
(fn ()
(if (and (consp x) (consp (grest x))
(consp (qcddr x)) (eq (qecdddr x) nil)
(not (eq (gfirst x) ’|isFreeFunctionl|))
(atom (qthird x)))
(list (first x) (second x) (1list (third x)))
x)))
(let (pattern dc sig mmpat patternAlist partial patvars
domainPredicatelList tmpl pred dependList cond)
(declare (special |$PatternVariableList| |$FormalMapVariableListl))
(setq mm
(lreplaceVars| (copy mm) |$PatternVariableList| |$FormalMapVariableList|))
(setq pattern (car mm))
(setq dc (caar mm))
(setq sig (cdar mm))
(setq pred (cadr mm))
(setq pred
(prog O
(return
(do ((x pred (cdr x)) (result nil))
((atom x) (nreverse0 result))
(setq result (cons (fn (car x)) result))))))
(setq tmpl (|modemapPattern| pattern sig))
(setq mmpat (car tmpl))
(setq patternAlist (cadr tmpl))
(setq partial (caddr tmpl))
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(setq patvars (cadddr tmpl))

(setq tmpl (|substVars| pred patternAlist patvars))

(setq pred (car tmpl))

(setq domainPredicatelList (cadr tmpl))

(setq tmpl (|fixUpPredicate| pred domainPredicatelist partial (cdr mmpat)))
(setq pred (car tmpl))

(setq dependList (cdr tmpl))

(setq cond (car pred))

(list mmpat cond))))

5.1.49 defun replaceVars

Replace every identifier in oldvars with the corresponding identifier in newvars in the ex-
pression x
— defun replaceVars —

(defun |replaceVars| (x oldvars newvars)

(loop for old in oldvars for new in newvars
do (setq x (subst new old x :test #’equal)))
x)

5.1.50 defun fixUpPredicate

[length p??]
[orderPredicateltems pla3]
[moveORsOutside pla1]

— defun fixUpPredicate —

(defun |fixUpPredicate| (predClause domainPreds partial sig)
(let (predicate fn skip predicates tmpl dependList pred)
(setq predicate (car predClause))
(setq fn (cadr predClause))
(setq skip (cddr predClause))
(cond
((eq (car predicate) ’and)
(setq predicates (append domainPreds (cdr predicate))))
((not (equal predicate (mkq t)))
(setq predicates (cons predicate domainPreds)))
(t
(setq predicates (or domainPreds (list predicate)))))
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(cond
((> (I#| predicates) 1)
(setq pred (cons ’and predicates))
(setq tmpl (|orderPredicateltems| pred sig skip))
(setq pred (car tmpl))
(setq dependlist (cdr tmpl))
tmp1l)
(t
(setq pred (lorderPredicateltems| (car predicates) sig skip))
(setq dependList
(when (and (consp pred) (eq (qfirst pred) °’|isDomain|)
(consp (qrest pred)) (consp (qcddr pred))
(eq (gcdddr pred) nil)
(consp (qthird pred))
(eq (gcdaddr pred) nil))
(list (second pred))))))
(setq pred (|lmoveORsOutsidel| pred))
(when partial (setq pred (cons ’|partial| pred)))
(cons (cons pred (cons fn skip)) dependList)))

5.1.51 defun orderPredicateltems

[signatureTran pl93]
[orderPred Tran pl[H]

— defun orderPredicateltems —

(defun |orderPredicateltems| (predl sig skip)
(let (pred)
(setq pred (|signatureTran| predl))
(if (and (consp pred) (eq (gqfirst pred) ’and))
(lorderPredTran| (qrest pred) sig skip)
pred)))

5.1.52 defun signatureTran
[signatureTran pl93]

[isCategoryForm p?7?]

[$e p?7]

— defun signatureTran —
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(defun |signatureTran| (pred)
(declare (special |$el))
(cond
((atom pred) pred)
((and (consp pred) (eq (qfirst pred) ’|has|) (CONSP (grest pred))
(consp (qcddr pred))
(eq (qcdddr pred) nil)
(lisCategoryForm| (third pred) [$el))
(list ’|ofCategory| (second pred) (third pred)))
(t
(loop for p in pred
collect (|signatureTran| p)))))

5.1.53 defun orderPredTran

[member p?7?]

[delete p??]
[unionq p?7?]
[listOfPatternIds p??]
[intersectionq p??]
[setdifference p?7?]
[insertWOC p?7?]
[isDomainSubst plUH]

— defun orderPredTran —

(defun |orderPredTran| (oldList sig skip)
(let (lastDependList somethingDone lastPreds indepvl depvl dependList
noldList x ids fullDependList newlList answer)
; ——(1) make two kinds of predicates appear last:
e (op *target ..) when *target does not appear later in sig
;=== (isDomain *1 ..)
(SEQ
(loop for pred in oldList
do (cond
((or (and (consp pred) (consp (qrest pred))
(consp (qcddr pred))
(eq (qcdddr pred) nil)
(member (gfirst pred) ’(lisDomain| |ofCategoryl))
(equal (gsecond pred) (car sig))
(null (|member| (gsecond pred) (cdr sig))))
(and (null skip) (consp pred) (eq (gqfirst pred) ’|isDomain]|)
(consp (qrest pred)) (consp (qcddr pred))
(eq (qcdddr pred) nil)
(equal (gsecond pred) ’*1)))
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(setq oldList (|delete| pred oldList))
(setq lastPreds (cons pred lastPreds)))))
;  ——(2a) lastDependList=list of all variables that lastPred forms depend upon
(setq lastDependList
(let (result)
(loop for x in lastPreds
do (setq result (unionq result (|listOfPatternlIds| x))))
result))
;  ——(2b) dependList=list of all variables that isDom/ofCat forms depend upon
(setq dependList
(let (result)
(loop for x in oldList
do (when
(and (consp x)
(or (eq (gfirst x) ’|isDomain|) (eq (gqfirst x) ’|ofCategoryl))
(consp (qrest x)) (consp (qcddr x))
(eq (gcdddr x) nil))
(setq result (unionq result (|listOfPatternlIds| (third x))))))
result))
;  --(3a) newList= list of ofCat/isDom entries that don’t depend on
(loop for x in oldList
do
(cond
((and (consp x)
(or (eq (gfirst x) ’|ofCategoryl) (eq (qfirst x) ’|isDomain|))
(consp (qrest x)) (consp (gcddr x))
(eq (gcdddr x) nil))
(setq indepvl (|listOfPatternIds| (second x)))
(setq depvl (|listOfPatternIds| (third x))))
(t
(setq indepvl (|listOfPatternIds| x))
(setq depvl nil)))
(when
(and (null (intersectionq indepvl dependList))
(intersectiong indepvl lastDependList))
(setq somethingDone t)
(setq lastPreds (append lastPreds (list x)))
(setq oldList (|delete| x oldList))))
;  ——(3b) newList= list of ofCat/isDom entries that don’t depend on
(loop while oldList do
(loop for x in oldList do
(cond
((and (consp x)
(or (eq (afirst x) ’|ofCategoryl) (eq (gqfirst x) ’|isDomain|))
(consp (qrest x))
(consp (qcddr x)) (eq (gecdddr x) nil))
(setq indepvl (|listOfPatternIds| (second x)))
(setq depvl (|listOfPatternIds| (third x))))
(t
(setq indepvl (|listOfPatternIds| x))
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(setq depvl nil)))
(when (null (intersectionq indepvl dependList))
(setq dependList (SETDIFFERENCE dependList depvl))
(setq newList (APPEND newList (list x)))))
--(4) noldList= what is left over
(cond
((equal (setq noldList (setdifference oldList newList)) oldList)
(setq newList (APPEND newList oldList))
(return nil))
(t
(setq oldList noldList))))
(loop for pred in newList do
(when
(and (consp pred)
(or (eq (gqfirst pred) ’|isDomain|) (eq (qfirst x) ’|ofCategoryl))
(consp (qrest pred))
(consp (qcddr pred))
(eq (qcdddr pred) nil))
(setq ids (|listOfPatternlIds| (third pred)))
(when
(let (result)
(loop for id in ids do
(setq result (and result (|member| id fullDependList))))
result)
(setq fullDependList (|insertWOC| (second pred) fullDependList)))
(setq fullDependList (unionq fullDependList ids))))
(setq newList (append newList lastPreds))
(setq newList (|isDomainSubst| newList))
(setq answer
(cons (cons ’and newList) (intersectionq fullDependList sig))))))

>

5.1.54 defun isDomainSubst

— defun isDomainSubst —

(defun |isDomainSubst| (u)
(labels (
(findSub (x alist)
(cond
((null alist) nil)
((and (consp alist) (consp (qfirst alist))
(eq (qcaar alist) ’|isDomain]|)
(consp (qcdar alist))
(consp (qcddar alist))
(eq (gcdddar alist) nil)
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(equal x (cadar alist)))
(caddar alist))
(t (findSub x (cdr alist)))))
(fn (x alist)
(let (s)
(declare (special |$PatternVariableListl))
(if (atom x)
(if
(and (identp x)
(member x |$PatternVariablelList|)
(setq s (findSub x alist)))
s
x)
(cons (car x)
(loop for y in (cdr x)
collect (fn y alist)))))))
(let (head tail nhead)
(if (comnsp u)
(progn
(setq head (qfirst w))
(setq tail (qrest u))
(setq nhead
(cond
((and (consp head) (eq (qfirst head) ’|isDomain]|)
(consp (qrest head)) (consp (qcddr head))
(eq (qcdddr head) nil))
(list ’|isDomain| (second head)
(fn (third head) tail)))
(t head)))
(cons nhead (|isDomainSubst| (cdr u))))

u))))

5.1.55 defun moveORsQOutside
[moveORsOutside plaa]

— defun moveORsOutside —

(defun |moveORsOutside| (p)
(let (q x)
(cond
((and (consp p) (eq (qfirst p) ’and))
(setq q
(prog (G167169)
(return
(do ((G167174 (cdr p) (cdr G167174)) (lrl| nil))

197
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((or (atom G167174)) (nreverseO G167169))
(setq Irl (CAR G167174))
(setq G167169 (cons (|moveORsOutside| |rl|) G167169))))))
(cond
((setq x
(let (tmpl)
(loop for r in q
when (and (consp r) (eq (gfirst r) ’or))
do (setq tmpl (or tmpl r)))
tmpl))
(ImoveORsOutside|
(cons ’or
(let (tmpl)
(loop for tt in (cdr x)
do (setq tmpl (cons (cons ’and (subst tt x q :test #’equal)) tmpl)))
(nreverse0 tmp1)))))
(t (coms ’and q@))))
t p))))

; (defun |moveORsOutsidel| (p)

; (let (q s x tmpl)

; (cond

;  ((and (comsp p) (eq (gqfirst p) ’and))

; (setq q (loop for r in (qrest p) collect (|moveORsOutsidel| r)))
; (setq tmpl

; (loop for r in g

; when (and (consp r) (eq (qrest r) ’or))

; collect r))

; (setq x (mapcar #’(lambda (a b) (or a b)) tmpl))

H (if x

; (ImoveORsOutsidel

; (cons ’or

; (loop for tt in (cdr x)

; collect (cons ’and (subst tt x q :test #’equal)))))
; (cons ’and q)))

; Ct p))))

5.1.56 defun substVars

Make pattern variable substitutions. [nsubst p??]
[contained p?7?]
[$FormalMap VariableList pPG0]

— defun substVars —

(defun |substVars| (pred patternAlist patternVarList)
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(let (patVar value everything replacementVar domainPredicates)
(declare (special |$FormalMapVariableListl|))
(setq domainPredicates NIL)
(maplist
#’ (lambda (x)
(setq patVar (caar x))
(setq value (cdar x))
(setq pred (subst patVar value pred :test #’equal))
(setq patternAlist (|nsubst| patVar value patternAlist))
(setq domainPredicates
(subst patVar value domainPredicates :test #’equal))
(unless (member value |$FormalMapVariableList]|)
(setq domainPredicates
(cons (list ’|isDomain| patVar value) domainPredicates))))
patternAlist)
(setq everything (list pred patternAlist domainPredicates))
(dolist (var |$FormalMapVariableList]|)
(cond
((contained var everything)
(setq replacementVar (car patternVarList))
(setq patternVarList (cdr patternVarList))
(setq pred (subst replacementVar var pred :test #’equal))
(setq domainPredicates
(subst replacementVar var domainPredicates :test #’equal)))))
(1ist pred domainPredicates)))

5.1.57 defun modemapPattern

[rassoc p??]
[$PatternVariableList p?7?]

— defun modemapPattern —

(defun |modemapPattern| (mmPattern sig)
(let (partial patvar patvars mmpat patternAlist)
(declare (special |$PatternVariableListl))
(setq patternAlist nil)
(setq mmpat nil)
(setq patvars |$PatternVariableList]|)
(setq partial nil)
(maplist
#’ (lambda (xTails)
(let ((x (car xTails)))
(when (and (consp x) (eq (qfirst x) ’|Unionl)
(consp (qrest x)) (consp (qcddr x))
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(eq (gcdddr x) nil)
(equal (third x) "failed")
(equal xTails sig))
(setq x (second x))
(setq partial t))
(setq patvar (|rassoc| x patternAlist))
(cond
((null (null patvar))
(setq mmpat (cons patvar mmpat)))
(t
(setq patvar (car patvars))
(setq patvars (cdr patvars))
(setq mmpat (cons patvar mmpat))
(setq patternAlist (cons (cons patvar x) patternAlist))))))
mmPattern)
(list (nreverse mmpat) patternAlist partial patvars)))

5.1.58 defun eval AndRwriteLispForm

[eval p?7]
[rwriteLispForm p200]

— defun eval AndRwriteLispForm —

(defun |evalAndRwriteLispForm| (key form)
(levall form)
(lrwriteLispForm| key form))

5.1.59 defun rwriteLispForm

[$libFile p?7]
[$lisplib p?7]

— defun rwriteLispForm —

(defun |rwriteLispForm| (key form)
(declare (special |$libFilel| $lisplib))
(when $lisplib

(lrwrite| key form |$1libFilel)
(|LAM,FILEACTQ| key form)))
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5.1.60 defun mkConstructor

[mkConstructor p2I]

— defun mkConstructor —

(defun |mkConstructor| (form)
(cond
((atom form) (list ’|devaluate| form))
((null (rest form)) (list ’quote (list (first form))))
(t
(cons ’list
(cons (mkq (first form))
(loop for x in (rest form) collect (|mkConstructor| x)))))))

5.1.61 defun unloadOneConstructor

[remprop p?7?]
[mkAutoLoad p?7?]

— defun unloadOneConstructor —

(defun |unloadOneConstructor| (cnam fn)
(remprop cnam ’loaded)
(setf (symbol-function cnam) (|mkAutoLoad| fn cnam)))

5.1.62 defun lisplibDoRename

[replaceFile p??]
[$spadLibFT p?7?]

— defun lisplibDoRename —

(defun |lisplibDoRename| (libName)
(declare (special |$spadLibFT|))
(replaceFile (list libName |$spadLibFT| ’a) (list libName ’errorlib ’a)))

201
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5.1.63 defun initializeLisplib

[erase p?7]

writeLibl pPr3]
addoptions p?7?]
pathnameTypeld p?7?]
LAM,FILEACTQ p?7]
erase p?7?]

libFile p?7]

libFile p??]

lisplibForm p?7?]
lisplibModemap p??]
lisplibKind p?7?]
lisplibModemapAlist p??]
lisplibAbbreviation p??]
lisplibAncestors p??]
lisplibOpAlist p??]
lisplibOperationAlist p??]
lisplibSuperDomain p?7?]
lisplibVariableAlist p??]
lisplibSignatureAlist p?7?]
/editfile p??]
/major-version p??)

errors p??]

[
[
[
[
[
$
[
i
[
i
i
[
[
i
i
i
$
[
[
[
[

— defun initializeLisplib —

(defun |initializeLisplib| (1libName)

(declare (special $erase |$libFile| |$lisplibForml|
|$lisplibModemap| |$1lisplibKind| |$lisplibModemapAlist]|
|$1lisplibAbbreviation| |$lisplibAncestors|
|$1isplibOpAlist| |$lisplibOperationAlistl|
| $1isplibSuperDomain| |$lisplibVariableAlist| errors
|$lisplibSignatureAlist| /editfile /major-version errors))

($erase libName ’errorlib ’a)

(setq errors 0)

(setq |$1ibFile| (|writeLibl| libname ’errorlib ’a))

(addoptions ’file |$1ibFilel)

(setq |$lisplibForm| nil)

(setq |$lisplibModemap| nil)

(setq |$lisplibKind| nil)

(setq |$lisplibModemapAlist| nil)

(setq |$lisplibAbbreviation| nil)

(setq |$lisplibAncestors| nil)

(setq |$1isplibOpAlist| nil)

(setq |$lisplibOperationAlist| nil)

(setq |$lisplibSuperDomain| nil)

(setq |$lisplibVariableAlist| nil)
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(setq |$lisplibSignatureAlist| nil)
(when (eq (|pathnameTypeld| /editfile) ’spad)

(|LAM,FILEACTQ| ’version (list ’/versioncheck /major-version))))

5.1.64 defun writeLibl
[rdefiostream p?7?]
— defun writeLibl —

(defun |writeLibl| (fn ft fm)

(rdefiostream (cons (list ’file fn ft fm) (list ’ (mode .

5.1.65 defun finalizeLisplib

[lisplibWrite pPI]
removeZeroOne p??]

namestring p??]
getConstructorOpsAndAtts p2II]
NRTgenlnitial AttributeAlist p??]
mergeSignatureAndLocal VarAlists pPd]
finalizeDocumentation pAd2|
profileWrite p??]

ayMSG p?7?|
$lisplibForm p?7?]
$libFile p??)
$lisplibKind p??]
$lisplibModemap p??]
$lisplibCategory p??]
$/editfile p?7?]
$lisplibModemapAlist p??]
$lisplibForm p?7?]
$lisplibModemap p??]
$FormalMap VariableList p2ZGo]
$lisplibSuperDomain p??]
$lisplibSignatureAlist p??]
$lisplibVariableAlist p?7?]
$lisplibAttributes p??]
$lisplibPredicates p?7?]

[
[
[
[
[
[
[
[s
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

output)))))
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[$lisplibAbbreviation p??]
[$lisplibParents p??]
[$lisplibAncestors p??]
[$lisplibSlotl p??]
[$profileCompiler p??]
[$spadLibFT p??]
[$lisplibCategory p?7]
[$pairlis p?7?]
[$NRTslot1PredicateList p??]

— defun finalizeLisplib —

(defun |finalizeLisplib| (libName)

(let (|$pairlis| |$NRTslotlPredicateList| kind opsAndAtts)

(declare (special |$pairlis| |$NRTslotlPredicateList| |$spadLibFT|
|$1isplibForm| |$profileCompiler| |$libFilel
|$1lisplibSlotl| |$lisplibAncestors| |$lisplibParents]|
|$1lisplibAbbreviation| |$lisplibPredicates]|
|$1isplibAttributes| |$lisplibVariableAlist]|
|$1lisplibSignatureAlist| |$lisplibSuperDomain|
|$FormalMapVariableList| |$lisplibModemap]
|$1isplibModemapAlist| /editfile |$lisplibCategoryl
|$1isplibKind| errors))

(llisplibWrite| "constructorForm"

(lremoveZeroOne| |$lisplibForm|) |$libFilel)
(llisplibWrite| "constructorKind"

(setq kind (|removeZeroOne| |$lisplibKind|)) |$1libFilel)
(l1lisplibWrite| "constructorModemap"

(lremoveZeroOne| |$lisplibModemapl|) |$libFilel)
(setq |$lisplibCategory| (or |$lisplibCategory| (cadar |$lisplibModemap|)))
(l1lisplibWrite| "constructorCategory" |$lisplibCategory| |$libFilel)
(I1isplibWrite| "sourceFile" (|namestringl| /editfile) |$libFilel)
(llisplibWrite| "modemaps"

(lremoveZeroOne| |$lisplibModemapAlist|) |$libFilel)
(setq opsAndAtts

(lgetConstructorOpsAndAtts| |$lisplibForm| kind |$lisplibModemapl))
(l1isplibWrite| "operationAlist"

(lremoveZeroOne| (car opsAndAtts)) |$libFilel)
(when (eq kind ’|categoryl)

(setq |$pairlis]|

(loop for a in (rest |$lisplibForm|)
for v in |$FormalMapVariableList|
collect (cons a v)))

(setq |$NRTslotlPredicatelList| nil)

(INRTgenInitialAttributeAlist| (cdr opsAndAtts)))
(I1lisplibWrite| "superDomain"

(lremoveZeroOne| |$lisplibSuperDomainl|) |$1ibFilel)
(llisplibWrite| "signaturesAndLocals"

(lremoveZeroOne |
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(ImergeSignatureAndLocalVarAlists| |$lisplibSignatureAlist|
|$lisplibVariableAlist|))

|$1ibFilel)
(1lisplibWrite| "attributes"
(lremoveZeroOne| |$lisplibAttributes|) |$libFilel)
(llisplibWrite| "predicates"
(lremoveZeroOne| |$lisplibPredicates|) |$1ibFilel)
(l1lisplibWrite| "abbreviation" |$lisplibAbbreviationl|

|$1ibFilel)

(llisplibWrite| "parents" (|removeZeroOne| |$lisplibParents|) |$libFilel)
(llisplibWrite| "ancestors" (|removeZeroOne| |$lisplibAncestors|) |$libFilel)
(l1lisplibWrite| "documentation" (|finalizeDocumentation|) |$libFilel)
(IlisplibWrite| "slotlInfo" (|removeZeroOne| |$lisplibSlotl|) |$libFilel)

(when |$profileCompiler| (|profileWritel))

(when (and |$lisplibForm| (null (cdr |$lisplibForm|)))
(setf (get (car |$lisplibForm|) ’niladic) t))

(unless (eql errors 0)

(IsayMSGl (list " Errors in processing " kind " " libName ":"))
(lsayMsG| (1list " not replacing " |$spadLibFT| " for" libName)))))

5.1.66 defun getConstructorOpsAndAtts

[getCategoryOpsAndAtts pPOH]
[getFunctorOpsAndAtts pPOg]

— defun getConstructorOpsAndAtts —
(defun |getConstructorOpsAndAtts| (form kind modemap)
(if (eq kind ’|categoryl)

(lgetCategoryOpsAndAtts| form)
(lgetFunctorOpsAndAtts| form modemap)))

5.1.67 defun getCategoryOpsAndAtts
[transformOperationAlist p20Q]
[getSlotFromCategoryForm p20f]
[getSlotFromCategoryForm pPlf]

— defun getCategoryOpsAndAtts —

(defun |getCategoryOpsAndAtts| (catForm)

(cons (|transformOperationAlist| (l|getSlotFromCategoryForm| catForm 1))
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(lgetSlotFromCategoryForm| catForm 2)))

5.1.68 defun getSlotFromCategoryForm

[eval p?7?]

[take p?7?)

[systemErrorHere p??]
[$FormalMap VariableList pPG0]

— defun getSlotFromCategoryForm —

(defun |getSlotFromCategoryForm| (opargs index)
(let (op argl uw)
(declare (special |$FormalMapVariableList|))
(setq op (first opargs))
(setq argl (rest opargs))
(setq u

COMPILE TRANSFORMERS

(leval| (cons op (mapcar ’mkq (take (|#| argl) |$FormalMapVariableList|)))))

(if (null (vecp u))
(IsystemErrorHere| "getSlotFromCategoryForm")
(elt u index))))

5.1.69 defun transformOperationAlist

This transforms the operationAlist which is written out onto LISPLIBs. The original form

of this list is a list of items of the form:
((<op> <signature>) (<condition> (ELT $ n)))
The new form is an op-Alist which has entries
(<op> . signature-Alist)
where signature-Alist has entries
(<signature> . item)
where item has form

(<slotNumber> <condition> <kind>)
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where <kind> =
NIL => function
CONST => constant ... and others

[member p?7?]
keyedSystemError p??]

insertAlist p??]

[
[
[lassq p'”]
[
[$functionLocations p?7?]

— defun transformOperationAlist —

(defun |transformOperationAlist| (operationAlist)
(let (op sig condition implementation eltEtc impOp kind u n signatureltem

itemList newAlist)

(declare (special |$functionLocations|))
(setq newAlist nil)
(dolist (item operationAlist)

(setq op (caar item))

(setq sig (cadar item))

(setq condition (cadr item))

(setq implementation (caddr item))

(setq kind

(cond

((and (consp implementation) (consp (qrest implementation))

(consp (qcddr implementation))
(eq (qcdddr implementation) nil)

(progn (setq n (qthird implementation)) t)
(Ilmember| (setq eltEtc (qfirst implementation)) ’(const elt)))

eltEtc)
((consp implementation)
(setq impOp (qfirst implementation))
(cond
((eq impop ’xlam) implementation)

((Imember| impOp ’(const |Subsumed|)) impOp)
(t (lkeyedSystemError| ’s2i10025 (list impop)))))
((eq implementation ’|mkRecord|) ’|mkRecord|)
(t (lkeyedSystemError| ’s2i10025 (list implementation)))))
(when (setq u (lassoc| (list op sig) |$functionlocations]))

(setq n (cons n (cdr w))))
(setq signatureltem
(if (eq kind ’elt)
(if (eq condition t)
(1ist sig n)
(list sig n condition))
(list sig n condition kind)))

(setq itemList (cons signatureltem (lassq op newAlist)))
(setq newAlist (|insertAlist| op itemList newAlist)))
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newAlist))

5.1.70 defun getFunctorOpsAndAtts

[transformOperationAlist p2Ig|
[getSlotFromFunctor p2Us]

— defun getFunctorOpsAndAtts —

(defun |getFunctorOpsAndAtts| (form modemap)
(cons (|transformOperationAlist| (|getSlotFromFunctor| form 1 modemap))
(lgetSlotFromFunctor| form 2 modemap)))

5.1.71 defun getSlotFromFunctor

[compMakeCategoryObject pPOS]
[systemErrorHere p??]

[$e p?7?]

[$lisplibOperationAlist p??]

— defun getSlotFromFunctor —

(defun |getSlotFromFunctor| (argl slot arg2)
(declare (ignore argl))

(let (tt)
(declare (special |$e| |$lisplibOperationAlist|))
(cond

((eql slot 1) |$lisplibOperationAlist]|)

(t

(setq tt (or (|compMakeCategoryObject| (cadar arg2) |$el)
(|systemErrorHere| "getSlotFromFunctor")))
(elt (car tt) slot)))))

5.1.72 defun compMakeCategoryObject

[isCategoryForm p??]
[mkEvalableCategoryForm pl[Zs]
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[$e p?7]
[$Category p??]

— defun compMakeCategoryObject —

(defun |compMakeCategoryObject| (c |$el)
(declare (special [$el))
(let (w)

(declare (special |$Categoryl))
(cond

((null (|isCategoryForm| c [|$el)) nil)

((setq u (|mkEvalableCategoryForm| c)) (list (levall| u) |$Category| [|$el))
(t nil))))

5.1.73 defun mergeSignatureAndLocalVarAlists

[lassoc p?7?]

— defun mergeSignatureAndLocalVarAlists —

(defun |mergeSignatureAndLocalVarAlists| (signatureAlist localVarAlist)
(loop for item in signatureAlist
collect
(cons (first item)
(cons (rest item)
(lassoc (first item) localVarAlist)))))

5.1.74 defun lisplibWrite

[rwrite128 p?7]
[$lisplib p?7?]

— defun lisplibWrite —

(defun |lisplibWrite| (prop val filename)
(declare (special $1lisplib))
(when $lisplib (|rwrite| prop val filename)))
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5.1.75 defun isCategoryPackageName

[pname p?7]
[maxindex p??]
[char p??]

— defun isCategoryPackageName —

(defun |isCategoryPackageName| (nam)
(let (p)
(setq p (pname (lopOf| nam)))
(equal (elt p (maxindex p)) (lchar| ’&))))

5.1.76 defun NRTgetLookupFunction

Compute the lookup function (complete or incomplete) [sublis p??]
[NRTextendsCategoryl p?7]
[getExportCategory p??]
[sayBrightly p??]
[sayBrightlyNT p??]
[bright p??]
[form2String p?7]
[$why p?7]

[Swhy p?7]
[$pairlis p?7?]

— defun NRTgetLookupFunction —

(defun |NRTgetLookupFunction| (domform exCategory addForm)
(let (|$why| extends u msg v)
(declare (special |$why| |$pairlisl|))
(setq domform (sublis |$pairlis| domform))
(setq addForm (sublis |$pairlis| addForm))
(setq |$why| nil)
(cond
((atom addForm) °|lookupCompletel)
(t
(setq extends
(INRTextendsCategoryl| domform exCategory (|getExportCategory| addForm)))
(cond
((null extends)
(setq u (car |$whyl))
(setq msg (cadr |$whyl))
(setq v (cddr |[$whyl))
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(|sayBrightlyl|

ey non extending category------------—--—------ ")
(|sayBrightlyNT|
(cons ".."

(append (lbright| (|form2String| domform)) (list ’|of cat 1))))
(print u)

(IsayBrightlyNT| (lbright| msg))

(if v (print (car v)) (terpri))))
(if extends

’ |lookupIncomplete|

’ | lookupComplete|)))))

5.1.77 defun NRTgetLocallndex

[NRTassocIndex pBa2|
NRTaddInner p??)
compOrCroak pb=3|
rplaca p?7?]
NRTaddForm p??]
formalArgList p?7?]
NRTdeltaList p??]
NRTdeltaListComp p??]
NRTdeltaLength p??]
NRTbase p??]
EmptyMode pL7]

e p??]

[
[
[
i
k&
E
E
i
i
[
i

— defun NRTgetLocallndex —

(defun |NRTgetLocallndex| (item)
(let (k value saveNRTdeltalistComp saveIndex compEntry)
(declare (special |$el| |$EmptyMode| |$NRTdeltalength| |$NRTbasel
| $NRTdeltaListComp| |$NRTdeltalList| |$formalArglist]|
| $NRTaddForm|))
(cond
((setq k (INRTassocIndex| item)) k)
((equal item |$NRTaddForm|) 5)
((eq item ’$) 0)
((eq item ’$$) 2)
(t
(when (member item |$formalArgList|) (setq value item))
(cond
((and (atom item) (null (member item ’($ $$))) (null value))
(setq |$NRTdeltalist|
(cons (cons ’|domain| (cons (|NRTaddInner| item) value))



212

5.1.78

CHAPTER 5. COMPILE TRANSFORMERS

|$NRTdeltaList|))

(setq |$NRTdeltalListComp| (cons item |$NRTdeltalistCompl))

(setq |$NRTdeltaLength| (1+ |$NRTdeltalLengthl))

(1- (+ |$NRTbase| |$NRTdeltaLengthl)))
(t
(setq |$NRTdeltalist|

(cons (cons ’|domain| (cons (|NRTaddInner| item) value))

| $NRTdeltalist|))

(setq saveNRTdeltalListComp

(setq |$NRTdeltalListComp| (cons nil |$NRTdeltalListCompl)))
(setq saveIndex (+ |$NRTbasel| |$NRTdeltaLengthl))
(setq |$NRTdeltalLength| (1+ |$NRTdeltalengthl))
(setq compEntry (car (|compOrCroak| item |$EmptyModel| [$el)))
(rplaca saveNRTdeltalistComp compEntry)
saveIndex))))))

defun augmentLisplibModemapsFromFunctor

[formal2Pattern p2Id]
mkAlistOfExplicitCategoryOps pIXY]
allLASSOCs p213]
member p?7]
mkDatabasePred pPTd]
mkpf p?7?]

interactiveModemapForm plI9d]

lisplibModemapAlist p??]

PatternVariableList p??]

lisplibModemapAlist p??]

e p?7]

[
[
[
|
[listOfPatternlds p??]
[
[
[
[
[
[

$
$
$e p?7?]
$
$

— defun augmentLisplibModemapsFromFunctor —

(defun |augmentLisplibModemapsFromFunctor| (form opAlist signature)
(let (argl nonCategorySigAlist op pred sel predList sig predp z skip modemap)
(declare (special |$lisplibModemapAlist| |$PatternVariableList| [$el))
(setq form (|formal2Pattern| form))
(setq argl (cdr form))
(setq opAlist (|formal2Pattern| opAlist))
(setq signature (|formal2Pattern| signature))
; We are going to be EVALing categories containing these pattern variables
(loop for u in form for v in signature
do (when (member u |$PatternVariableList]|)
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(setq I$el (lput| u ’Imodel v |$el))))
(when
(setq nonCategorySigAlist (|mkAlistOfExplicitCategoryOps| (CAR signature)))
(loop for entry in opAlist
do
(setq op (caar entry))
(setq sig (cadar entry))
(setq pred (cadr entry))
(setq sel (caddr entry))
(when
(let (result)
(loop for catSig in (|allLASSOCs| op nonCategorySigAlist)
do (setq result (or result (|member| sig catSig))))
result)
(setq skip (when (and argl (contained ’$ (cdr sig))) ’skip))
(setq sel (subst form ’$ sel :test #’equal))
(setq predList
(loop for a in argl for m in (rest signature)
when (|member| a |$PatternVariableList|)
collect (list a m)))
(setq sig (subst form ’$ sig :test #’equal))
(setq predp
(mkpf
(cons pred (loop for y in predList collect (|mkDatabasePred| y)))
’and))
(setq z (|listOfPatternIds| predList))
(when (some #’(lambda (u) (null (member u z))) argl)
(lsayMSG| (list "cannot handle modemap for " op "by pattern match"))
(setq skip ’skip))
(setq modemap (list (cons form sig) (cons predp (cons sel skip))))
(setq |$lisplibModemapAlist|
(cons
(cons op (|interactiveModemapForm| modemap))
|$1lisplibModemapAlist|))))))))

5.1.79 defun allLASSOCs

— defun allLASSOCs —

(defun |allLASSOCs| (op alist)
(loop for value in alist
when (equal (car value) op)
collect value))
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5.1.80 defun formal2Pattern

[sublis p??]
[pairList p??]
[$PatternVariableList p?7?]

— defun formal2Pattern —

(defun |formal2Pattern| (x)
(declare (special |$PatternVariableListl))
(sublis (|pairList| |$FormalMapVariableList| (cdr |$PatternVariableList|)) x))

5.1.81 defun mkDatabasePred

[isCategoryForm p??]
[$e p?7?]

— defun mkDatabasePred —

(defun |mkDatabasePred| (arg)
(let (a z)
(declare (special [$el))
(setq a (car arg))
(setq z (cadr arg))
(if (lisCategoryForm| z |$el)
(list ’|ofCategoryl| a z)
(list ’|ofTypel a z))))

5.1.82 defun disallowNilAttribute

— defun disallowNilAttribute —

(defun |disallowNilAttribute| (x)
(loop for y in x when (and (car y) (not (eq (car y) ’|nill)))
collect y))
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5.1.83 defun bootStrapError

[mkq p??]
[namestring p??]
[mkDomainConstructor p??]

— defun bootStrapError —

(defun |bootStrapError| (functorForm sourceFile)
(list ’cond
(1ist ’|$bootStrapMode|
(1ist ’vector (|mkDomainConstructor| functorForm) nil nil nil nil nil))
(1ist ’°t
(1ist ’|systemError|
(list ’list ’’1%bl (MKQ (CAR functorForm)) ’’|%d| "from" ’’|%bl
(mkq (|Inamestring| sourceFile)) ’’|%d| "needs to be compiled")))))

5.1.84 defun reportOnFunctorCompilation

[displayMissingFunctions pP2If]
sayBrightly p??]
displaySemanticErrors p??]
displayWarnings p?7?]
addStats p??]

normalizeStat AndStringify p??]
$op p?7?]

$functorStats p??]
$functionStats p??]
$warningStack p?7?]
$semanticErrorStack p??]

[
[
[
[
[
[
[
[
[
[

— defun reportOnFunctorCompilation —

(defun |reportOnFunctorCompilation| ()
(declare (special |$op| |$functorStats| |$functionStats]|
|$warningStack| |$semanticErrorStack]|))
(ldisplayMissingFunctions|)

(when |$semanticErrorStack| (|sayBrightly| " "))
(ldisplaySemanticErrors|)
(when |$warningStack| (|sayBrightly| " "))

(ldisplayWarnings|)
(setq |$functorStats| (|addStats| [$functorStats| |[$functionStats]|))
(IsayBrightly|

(cons ’|%1]
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(append (|bright| " Cumulative Statistics for Constructor")
(1ist [$opl))))
(|sayBrightly|
(cons " Time:"
(append (|bright| (|normalizeStatAndStringify| (second |$functorStatsl|)))
(1ist "seconds"))))
(|sayBrightly| " ")
> |done|)

5.1.85 defun displayMissingFunctions

[member p?7?]

[getmode p?7]

[sayBrightly p?7?]

[bright p??]
[formatUnabbreviatedSig p??]
[$env p?7?]

[$formalArgList p?7?]
[$CheckVectorList p??]

— defun displayMissingFunctions —

(defun |displayMissingFunctions| ()
(let (i loc exp)
(declare (special |$env| |$formalArgList| |$CheckVectorListl|))
(unless |$CheckVectorList|
(setq loc nil)
(setq exp nil)
(loop for cvl in |$CheckVectorList| do
(unless (cdr cvl)
(if (and (null (Imember| (caar cvl) |$formalArgListl|))
(consp (lgetmode| (caar cvl) |$env]))
(eq (gfirst (lgetmode| (caar cvl) |$env|)) ’|Mappingl))
(push (list (caar cvl) (cadar cvl)) loc)
(push (list (caar cvl) (cadar cvl)) exp))))
(when loc
(IsayBrightly| (cons ’|%1]| (lbright| " Missing Local Functions:")))
(setq i 0)
(loop for item in loc do
(IsayBrightlyl

(cons " [" (cons (incf i) (coms "]"
(append (|lbright| (first item))
(cons ’|: | (lformatUnabbreviatedSig| (second item))))))))))
(when exp

(IsayBrightly| (coms ’|%1| (lbright| " Missing Exported Functions:")))
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(setq i 0)
(loop for item in exp do
(|sayBrightly|

(cons " [* (cons (incf i) (coms "]"
(append (|bright| (first item))
(cons ’|: | (|formatUnabbreviatedSig| (second item)))))))))))))

5.1.86 defun makeFunctor ArgumentParameters

isCategoryForm p?7]
genDomainViewList0 p2Id]
union p??)
$ConditionalOperators p??]
$alternateViewList p??]
$forceAdd p?7]

— defun makeFunctorArgumentParameters —

(defun |makeFunctorArgumentParameters| (argl sigl target)
(labels (
(augmentSig (s ss)
(let (u)
(declare (special |$ConditionalOperators]|))
(if ss
(progn
(loop for u in ss do (push (rest u) |$ConditionalOperators]|))
(if (and (consp s) (eq (gqfirst s) ’|Joinl))
(progn
(if (setq u (assq ’category ss))
(subst (append u ss) u s :test #’equal)
(cons ’|Join]|
(append (rest s) (list (cons ’category (cons ’|packagel| ss)))))))
(1ist ’|Join| s (cons ’category (cons ’|packagel| ss)))))
s)))
(fn (a s)
(declare (special |$CategoryFramel))
(if (lisCategoryForm| s |$CategoryFramel)
(if (and (consp s) (eq (qfirst s) ’|Joinl))
(lgenDomainViewListO| a (rest s))
(list (|genDomainView| a s ’|getDomainViewl|)))
(1ist a)))
(findExtras (a target)
(cond
((and (consp target) (eq (qfirst target) ’|Joinl))



218 CHAPTER 5. COMPILE TRANSFORMERS

(reduce #’|union]|
(loop for x in (qrest target)
collect (findExtras a x))))
((and (consp target) (eq (qfirst target) ’category))
(reduce #’|union|
(loop for x in (qcddr target)
collect (findExtrasl a x))))))
(findExtrasl (a x)
(cond
((and (consp x) (or (eq (gfirst x) ’and)) (eq (gqfirst x) ’or))
(reduce #’ |union]|
(loop for y in (rest x) collect (findExtrasl a y))))
((and (consp x) (eq (qfirst x) ’if)
(consp (gqrest x)) (consp (qcddr x))
(consp (qcdddr x))
(eq (gcddddr x) nil))
(lunion| (findExtrasP a (second x))
(lunion|
(findExtrasl a (third x))
(findExtrasl a (fourth x)))))))
(findExtrasP (a x)
(cond
((and (consp x) (or (eq (gfirst x) ’and)) (eq (qfirst x) ’or))
(reduce #’|unionl|
(loop for y in (rest x) collect (findExtrasP a y))))
((and (comnsp x) (eq (gfirst x) ’lhas|)
(consp (qrest x)) (consp (qcddr x))
(consp (qcdddr x))
(eq (gcddddr x) nil))
(lunion| (findExtrasP a (second x))
(lunion]
(findExtrasl a (third x))
(findExtrasl a (fourth x)))))
((and (consp x) (eq (qfirst x) ’|has]|)
(consp (qrest x)) (equal (gsecond x) a)
(consp (qcddr x))
(eq (qcdddr x) nil)
(consp (qthird x))
(eq (qcaaddr x) ’signature))
(list (third x)))))

)
(let (|$alternateViewList| |$forceAdd| [$ConditionalOperators|)
(declare (special |$alternateViewList| |$forceAdd| |$ConditionalOperators]))
(setq |$alternateViewList| nil)
(setq |$forceAdd| t)
(setq |$ConditionalOperators| nil)
(mapcar #’reduce
(loop for a in argl for s in sigl do
(fn a (augmentSig s (findExtras a target))))))))
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5.1.87 defun genDomainViewList0
[getDomainViewList p??]
— defun genDomainViewList0 —

(defun |genDomainViewListO| (id catlist)
(lgenDomainViewList| id catlist t))

5.1.88 defun genDomainViewList

[isCategoryForm p??]
[genDomainView p2IY]
[genDomainViewList pPTd]
[$EmptyEnvironment p??]

— defun genDomainViewList —

(defun |genDomainViewList| (id catlist firsttime)
(declare (special |$EmptyEnvironment|) (ignore firsttime))
(cond
((null catlist) nil)
((and (consp catlist) (eq (qrest catlist) nil)
(null (|isCategoryForm| (first catlist) |$EmptyEnvironment])))
nil)
(t
(cons
(lgenDomainView| id (first catlist) ’|getDomainView|)
(lgenDomainViewList| id (rest catlist) nil)))))

5.1.89 defun genDomainView

[genDomainOps p220]
[augModemapsFromCategory p2&0]
[mkDomainConstructor p??]
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[member p?7?]
[$e p?7?]
[$getDomainCode p?7?]

— defun genDomainView —

(defun |genDomainView| (name c viewSelector)
(let (code cd)
(declare (special |$getDomainCode| [$el))
(cond
((and (consp c) (eq (qfirst c) ’category) (comsp (qrest c)))
(lgenDomainOps| name name c))
(t
(setq code
(if (and (consp c) (eq (gfirst c) ’|SubsetCategoryl)
(consp (qrest c)) (consp (qcddr c))
(eq (gcdddr c) nil))
(second c)
c))
(setq |$el (laugModemapsFromCategory| name nil c |$el))
(setq cd
(list ’let name (list viewSelector name (|mkDomainConstructor| code))))
(unless (|member| cd |$getDomainCodel)
(setq |$getDomainCode| (cons cd |$getDomainCodel)))
name))))

5.1.90 defun genDomainOps

[getOperationAlist p2BH|
substNames pPGH]

mkDomainConstructor p??]
ddModemap p26Y]

a
$
$ConditionalOperators p??]
$getDomainCode p?7?]

[
[
[
[
[
[
[

— defun genDomainOps —

(defun |genDomainOps| (viewName dom cat)

(let (siglist oplist cd i)

(declare (special |$e| |$ConditionalOperators| |$getDomainCodel))
(setq oplist (|getOperationAlist| dom dom cat))
(setq siglist (loop for 1lst in oplist collect (first 1lst)))
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(setq oplist (|substNames| dom viewName dom oplist))
(setq cd
(list ’let viewName
(1ist ’ |mkOpVec| dom
(cons ’list
(loop for opsig in siglist
collect
(list ’list (mkq (first opsig))
(cons ’list
(loop for mode in (rest opsig)
collect (|mkDomainConstructor| mode)))))))))
(setq |$getDomainCode| (cons cd |$getDomainCodel))
(setq i 0)
(loop for item in oplist do
(if (|member| (first item) |$ConditionalOperators])
(setq |%e|l (laddModemap| (caar item) dom (cadar item) nil
(1ist ’elt viewName (incf i)) [$el))
(setq |%e|l (laddModemap| (caar item) dom (cadar item) (second item)
(list ’elt viewName (incf 1)) [$el))))
viewName))

5.1.91 defun mkOpVec

[getPrincipalView p?7?]

$FormalMapVariableList p2Ga]
Undef p?7?]

— defun mkOpVec —

(defun |mkOpVec| (dom siglist)
(let (substargs oplist ops u noplist i tmpl)
(declare (special |$FormalMapVariableList| |Undefl))
(setq dom (|getPrincipalView| dom))
(setq substargs
(cons (cons ’$ (elt dom 0))
(loop for a in |$FormalMapVariableList| for x in (rest (elt dom 0))
collect (cons a x))))
(setq oplist (|getOperationAlistFromLisplib| (lopOf| (elt dom 0))))
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(setq ops (make-array (|#| siglist)))
(setq i -1)
(loop for opSig in siglist do
(incf i)
(setq u (assq (first opSig) oplist))
(setq tmpl (lassoc| (second opSig) u))
(cond
((and (consp tmpl) (consp (qrest tmpl))
(consp (qcddr tmpl)) (consp (qcdddr tmpl))
(eq (qcddddr tmpl) nil)
(eq (gfourth tmpl) ’elt))
(setelt ops i (elt dom (second tmpl))))
(t
(setq noplist (sublis substargs u))
(setq tmpl
(|AssocBarGensym|
(subst (elt dom 0) ’$ (second opSig) :test #’equal) noplist))
(cond
((and (consp tmpl) (consp (qrest tmpl)) (consp (qcddr tmpl))
(consp (qcdddr tmpi))
(eq (qcddddr tmpl) nil)
(eq (gfourth tmpl) ’elt))
(setelt ops i (elt dom (second tmpl))))
(t
(setelt ops i (cons |Undef| (cons (list (elt dom 0) i) opSig))))))))
ops))

5.1.92 defun AssocBarGensym
[EqualBarGensym p2Zd]
— defun AssocBarGensym —

(defun |AssocBarGensym| (key z)
(loop for x in z
do (when (and (consp x) (|EqualBarGensym| key (car x))) (return x))))

5.1.93 defun orderByDependency

[say p?7]
[userError p??]
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[intersection p??]
[member p?7?]
[remdup p??]

— defun orderByDependency —

(defun |orderByDependency| (vl dl)
(let (selfDependents fatalError newl orderedVarList vlp dlp)
(setq selfDependents
(loop for v in vl for 4 in dl
when (member v d)
collect v))
(loop for v in vl for 4 in dl
when (member v d)
do (say v "depends on itself")
(setq fatalError t))
(cond
(fatalError (|userError| "Parameter specification error"))
(t
(loop until (null v1) do
(setq newl
(loop for v in vl for 4 in dl
when (null (|intersection| d v1))
collect v))
(if (null newl)
(setq vl nil) ; force loop exit
(progn
(setq orderedVarList (append newl orderedVarList))
(setq vlp (setdifference vl newl))
(setq dlp
(loop for x in vl for 4 in dl
when (|member| x vlp)
collect (setdifference d newl)))
(setq vl vlp)
(setq dl dlp))))
(when (and newl orderedVarList) (remdup (nreverse orderedVarList)))))))

5.2 Code optimization routines

5.2.1 defun optimizeFunctionDef

[rplac p?7?]
[sayBrightlyl p??]
[optimize pPZH]
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[pp p?7]
[bright p??]
[$reportOptimization p??]

— defun optimizeFunctionDef —

(defun |optimizeFunctionDef| (def)
(labels (
(fn (x g)
(cond
((and (consp x) (eq (qfirst x) ’throw) (consp (grest x))
(equal (gsecond x) g))
(lrplac| (car x) ’return)
(lrplac| (cdr x)
(replaceThrowByReturn (qcddr x) g)))
((atom x) nil)
(t
(replaceThrowByReturn (car x) g)
(replaceThrowByReturn (cdr x) g))))
(replaceThrowByReturn (x g)
(fn x g)
x)
(removeTopLevelCatch (body)
(if (and (consp body) (eq (gfirst body) ’catch) (consp (qrest body))
(consp (qcddr body)) (eq (qcdddr body) nil))
(removeTopLevelCatch
(replaceThrowByReturn
(qthird body) (gsecond body)))
body)))
(let (defp name slamOrLam args body bodyp)
(declare (special |$reportOptimization]|))
(when |$reportOptimizationl|
(IsayBrightlyI| (|bright| "Original LISP code:"))
(lppl def))
(setq defp (loptimize| (copy def)))
(when |$reportOptimization|
(lsayBrightlyI| (|bright| "Optimized LISP code:"))
(lpp| defp)
(IsayBrightlyI| (lbright| "Final LISP code:")))
(setq name (car defp))
(setq slamOrLam (caadr defp))
(setq args (cadadr defp))
(setq body (car (cddadr defp)))
(setq bodyp (removeTopLevelCatch body))
(1ist name (list slamOrLam args bodyp)))))
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5.2.2 defun optimize

[optimize pPZi]

[say p?7]
[prettyprint p??]
[rplac p?7?]
[optIF2COND p2Z7
[getl p?7?]
[subrname p2Z3|

— defun optimize —

(defun |optimize| (x)
(labels (
(opt (%)
(let (argl body a y op)
(cond
((atom x) nil)
((eq (setq y (car x)) ’quote) nil)
((eq y ’closedfn) nil)
((and (consp y) (consp (qfirst y)) (eq (qcaar y) ’xlam)
(consp (qcdar y)) (consp (gcddar y))
(eq (gcdddar y) nil))
(setq argl (qcadar y))
(setq body (qcaddar y))
(setq a (qrest y))
(loptimize| (cdr x))
(cond
((eq argl ’|ignorel|) (rplac (car x) body))
(t
(when (null (<= (length argl) (length a)))
(say "length mismatch in XLAM expression")
(prettyprint y))
(rplac (car x)
(loptimize|
(loptXLAMCond|
(sublis (|pairList| argl a) body)))))))
((atom y)
(loptimize| (cdr x))
(cond
((eq vy ’ltruel|) (rplac (car x) ’’’T))
((eq y ’Ifalsel) (rplac (car x) nil))))
((eq (car y) ’if)
(rplac (car x) (|optIF2COND| y))
(setq y (car x))
(when (setq op (getl (|subrname| (car y)) ’optimize))
(loptimize| (cdr x))
(rplac (car x) (funcall op (loptimize| (car x))))))
((setq op (getl (|subrname| (car y)) ’optimize))
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(loptimize| (cdr x))
(rplac (car x) (funcall op (|optimize| (car x)))))
(t
(rplac (car x) (loptimize| (car x)))
(loptimize| (cdr x)))))))
(opt x)
x))

5.2.3 defun optXLAMCond

[opt CONDtail p228]
[optPredicatelfTrue p227|
[optXLAMCond p2ZE]
[rplac p?7?]

— defun optXLAMCond —

(defun |optXLAMCond| (x)
(cond
((and (consp x) (eq (qfirst x) ’cond) (consp (qrest x))
(consp (gsecond x)) (consp (qcdadr x))
(eq (gcddadr x) nil))
(if (loptPredicateIfTrue| (qcaadr x))
(qcadadr x)
(cons ’cond (cons (gqsecond x) (|optCONDtaill (qcddr x))))))
((atom x) x)
(t
(rplac (car x) (|loptXLAMCond| (car x)))
(rplac (cdr x) (|optXLAMCond| (cdr x)))
x)))

5.2.4 defun optCONDtail

[optCONDtail p2Zg]
[$true p?7]

— defun optCONDtail —
(defun |optCONDtaill| (z)

(declare (special |$truel))
(when z
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(cond

((loptPredicateIfTrue| (caar z)) (list (list |$true| (cadar z))))
((null (cdr z)) (list (car z) (list |$true| (list ’|CondError|))))
(t (cons (car z) (|optCONDtaill| (cdr z)))))))

5.2.5 defvar $BasicPredicates

If these predicates are found in an expression the code optimizer routine optPredicatelfTrue
then optXLAM will replace the call with the argument. This is used for predicates that
test the type of their argument so that, for instance, a call to integerp on an integer will
be replaced by that integer if it is true. This represents a simple kind of compile-time type
evaluation.

— initvars —

(defvar |$BasicPredicates| ’(integerp stringp floatp))

5.2.6 defun optPredicatelfTrue
[$BasicPredicates pPZ1|

— defun optPredicatelfTrue —

(defun |optPredicateIfTruel| (p)
(declare (special |$BasicPredicates]|))
(cond
((and (consp p) (eq (qfirst p) ’quote)) T)
((and (consp p) (consp (qrest p)) (eq (qcddr p) nil)
(member (qfirst p) |$BasicPredicates|) (funcall (qfirst p) (gsecond p)))
t)
(t nil)))

5.2.7 defun optIF2COND

[optIF2COND p227]
[$true p?7]

— defun optIF2COND —
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(defun |optIF2COND| (arg)
(let (a b c)
(declare (special |$truel))
(setq a (cadr arg))
(setq b (caddr arg))
(setq ¢ (cadddr arg))
(cond
((eq b ’InoBranch|) (list ’cond (list (list ’null a ) c)))
((eq ¢ ’InoBranch|) (list ’cond (list a b)))
((and (consp c) (eq (qfirst c) ’if))
(cons ’cond (cons (list a b) (cdr (|optIF2COND| c)))))
((and (consp c) (eq (gqfirst c) ’cond))
(cons ’cond (cons (list a b) (qrest c))))
(t
(list ’cond (list a b) (list [$truel c))))))

5.2.8 defun subrname

[identp p??)
[compiled-function-p p?7?]
[mbpip p?7?]

[bpiname p??]

— defun subrname —

(defun |subrname| (u)

(cond
((identp u) u)
((or (compiled-function-p u) (mbpip u)) (bpiname u))
(t nil)))

5.2.9 Special case optimizers

Optimization functions are called through the OPTIMIZE property on the symbol property
list. The current list is:

|calll optCall
seq optSEQ
eq optEQ
minus optMINUS

gsminus optQSMINUS
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- opt -

lessp optLESSP
spadcall optSPADCALL
| optSuchthat
catch optCatch
cond optCond

|mkRecord| optMkRecord
recordelt optRECORDELT
setrecordelt optSETRECORDELT
recordcopy  optRECORDCOPY

Be aware that there are case-sensitivity issues. When found in the s-expression, each symbol
in the left column will call a custom optimization routine in the right column. The opti-
mization routines are below. Note that each routine has a special chunk in postvars using
eval-when to set the property list at load time.

These optimizations are done destructively. That is, they modify the function in-place using
rplac.

Not all of the optimization routines are called through the property list. Some are called
only from other optimization routines, e.g. optPackageCall.

5.2.10 defplist optCall

— postvars —

(eval-when (eval load)
(setf (get ’|calll| ’optimize) ’|optCalll))

5.2.11 defun Optimize “call” expressions

[optimize p2ZH|
[rplac p?7?]
[optPackageCall pZ30]
[optCallSpecially p23T]
[systemErrorHere p??]
[$QuickCode p?7?]
[$bootStrapMode p??]

— defun optCall —

(defun |optCall| (x)
(let (u tmpl fn a name q r n w)
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(declare (special |$QuickCodel| |$bootStrapModel))
(setq u (cdr x))
(setq x (loptimize| (list w)))
(cond
((atom (car x)) (car x))
(t
(setq tmpl (car x))
(setq fn (car tmpl))
(setq a (cdr tmpl))
(cond
((atom fn) (rplac (cdr x) a) (rplac (car x) fn))
((and (consp fn) (eq (gqfirst fmn) ’pac)) (|optPackageCall| x fn a))
((and (consp fn) (eq (qfirst fn) ’|applyFunl|)
(consp (gqrest fn)) (eq (qcddr fn) nil))
(setq name (gsecond fn))
(rplac (car x) ’spadcall)
(rplac (cdr x) (append a (cons name nil)))
x)
((and (consp fn) (consp (qrest fn)) (consp (qcddr fn))
(eq (gcdddr fn) nil)
(member (qfirst fn) ’(elt qrefelt comnst)))
(setq q (qfirst fn))
(setq r (gsecond fn))
(setq n (qthird fn))
(cond
((and (null |$bootStrapModel|) (setq w (loptCallSpeciallyl q x n r)))
W)
((eq q ’const)
(list ’|spadConstant| r n))
(t
(rplac (car x) ’spadcall)
(when |$QuickCode| (rplaca fn ’qrefelt))
(rplac (cdr x) (append a (list fn)))
x)))
(t (|systemErrorHere| "optCall")))))))

5.2.12 defun optPackageCall

[rplaca p?7?]
[rplacd p?7?]

— defun optPackageCall —

(defun |optPackageCall| (x arg2 arglist)
(let (packageVariableOrForm functionName)
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(setq packageVariableOrForm (second arg2))

(setq functionName (third arg2))

(rplaca x functionName)

(rplacd x (append arglist (list packageVariableOrForm)))
x))

5.2.13 defun optCallSpecially

[lassoc p?7?]

kar p??)

get p?7?)

opOf p?7]

optSpecialCall p237]
$specialCaseKeyList p??]
$getDomainCode p?7]
$optimizableConstructorNames p??]
$e p?7]

[
[
[
[
[
[
[
[

— defun optCallSpecially —

(defun |optCallSpecially| (q x n r)
(declare (ignore q))
(labels (
(Lookup (a z)
(let (zp)
(when z
(setq zp (car z))
(setq z (cdr x))
(if (and (consp zp) (eq (qfirst zp) ’let) (consp (qrest zp))
(equal (gsecond zp) a) (consp (qcddr zp)))
(gqthird zp)
(Lookup a z))))))
(let (tmpl op y prop yy)
(declare (special |$specialCaseKeyList| |$getDomainCode| |[$el
|$optimizableConstructorNames|))
(cond
((setq y (lassoc r |$specialCaseKeyList]))
(loptSpecialCalll x y n))
((member (kar r) |$optimizableConstructorNames|)
(loptSpecialCalll x r n))
((and (setq y (lget| r ’|valuel [$el))
(member (lopOf| (car y)) |$optimizableConstructorNames|))
(loptSpecialCall| x (car y) n))
((and (setq y (lookup r |$getDomainCodel))
(progn

231
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(setq tmpl y)

(setq op (first tmpl))

(setq y (second tmpl))

(setq prop (third tmpl))

tmp1)

(setq yy (lassoc y |$specialCaseKeyList|)))

(loptSpecialCalll x (list op yy prop) n))
(t nil)))))

5.2.14 defun optSpecialCall

[optCallEval p233|
function p?7?]
keyedSystemError p??]

[

[

[

[getl p”"]
[compileTimeBindingOf p233|
[rplac p?7?]

[optimize pPZ3F]

[rplacw p?7]

[rplaca p?7?]

[$QuickCode p?7?]

[$Undef p?7?]

— defun optSpecialCall —

(defun |optSpecialCalll (x y n)
(let (yval args tmpl fn a)
(declare (special |$QuickCode| |Undef|))
(setq yval (loptCallEvall y))
(cond
((eq (caaar x) ’const)
(cond
((equal (kar (elt yval n)) (|function| |Undef]))
(lkeyedSystemError| ’S2GE0016
(list "optSpecialCall" "invalid constant")))
(t (mkq (elt yval n)))))
((setq fn (getl (|compileTimeBindingOf| (car (elt yval n))) ’|SPADreplacel))
(lrplac| (cdr x) (cdar x))
(lrplac| (car x) fn)
(when (and (consp fn) (eq (qfirst fn) ’xlam))
(setq x (car (loptimize| (list x)))))
(if (and (consp x) (eq (gqfirst x) ’equal) (progn (setq args (qrest x)) t))
(rplacw x (def-equal args))
x))
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(t
(setq tmpl (car x))
(setq fn (car tmpl))
(setq a (cdr tmpl))
(rplac (car x) ’spadcall)
(when |$QuickCode| (rplaca fn ’qrefelt))
(rplac (cdr x) (append a (list fn)))
x))))

5.2.15 defun compileTimeBindingOf

[bpiname p??]
[keyedSystemError p??]
[moan p?7?]

— defun compileTimeBindingOf —

(defun |compileTimeBinding0f| (u)
(let (name)
(cond
((null (setq name (bpiname u)))
(lkeyedSystemError| ’S2000001 (list u)))
((eq name ’|Undef|)
(moan "optimiser found unknown function"))
(t name))))

5.2.16 defun optCallEval

[List p?7]

[Integer p??]

[Vector p??]
[PrimititveArray p?7?]
[FactoredForm p?7]
[Matrix p?7?]
[eval p?7]

— defun optCallEval —

(defun |optCallEvall (u)
(cond

233
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((and (consp u) (eq (gfirst u) ’|Listl))
(IList| (lIntegerl)))

((and (consp u) (eq (qfirst u) ’|Vectorl))
(|Vector| (|Integerl)))

((and (consp u) (eq (qfirst u) ’|PrimitiveArrayl))
(|PrimitiveArray| (|Integer|)))

((and (consp u) (eq (qfirst u) ’|FactoredForm|))
(|FactoredForm| (|Integerl)))

((and (consp u) (eq (qfirst u) ’|Matrixl))
(IMatrix| (|Integerl|)))

(t

(levall u))))

5.2.17 defplist optSEQ

— postvars —

(eval-when (eval load)
(setf (get ’seq ’optimize) ’|optSEQI))

5.2.18 defun optSEQ

— defun optSEQ —

(defun |optSEQ| (arg)
(labels (
(tryToRemoveSEQ (z)
(if (and (consp z) (eq (qfirst z) ’seq) (consp (qrest z))
(eq (qcddr z) nil) (consp (gsecond z))
(consp (qcdadr z))
(eq (gcddadr z) nil)
(member (qcaadr z) ’(exit return throw)))
(qcadadr z)
z))
(SEQToCOND (z)
(let (transform before aft)
(setq transform
(loop for x in z
while
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(and (consp x) (eq (qfirst x) ’cond) (consp (qrest x))
(eq (gcddr x) nil) (consp (gsecond x))
(consp (qcdadr x))
(eq (qcddadr x) nil)
(consp (qcadadr x))
(eq (gfirst (qcadadr x)) ’exit)
(consp (qrest (qcadadr x)))
(eq (gcddr (gcadadr x)) nil))
collect
(1ist (qcaadr x)
(gsecond (qcadadr x)))))
(setq before (take (|#| transform) z))
(setq aft (lafter| z before))
(cond
((null before) (cons ’seq aft))
((null aft)
(cons ’cond (append transform (list ’(t (lconderr|))))))
(t
(cons ’cond (append transform
(list (list ’’t (loptSEQ| (cons ’seq aft))))))))))
(getRid0fTemps (z)
(let (g x 1)
(cond
((aull z) nil)
((and (consp z) (consp (qfirst z)) (eq (qcaar z) ’let)
(consp (qcdar z)) (consp (qcddar z))
(gensymp (qcadar z))
(> 2 (InumOfOccurences0f| (qcadar z) (qrest z))))
(setq g (qcadar z))
(setq x (qcaddar z))
(setq r (qrest z))
(getRid0fTemps (subst x g r :test #’equal)))
((eq (car z) ’|/throwAway|)
(getRid0fTemps (cdr z)))
(t
(cons (car z) (getRidOfTemps (cdr z))))))))
(tryToRemoveSEQ (SEQToCOND (getRidOfTemps (cdr arg))))))

5.2.19 defplist optEQ

— postvars —

(eval-when (eval load)
(setf (get ’eq ’optimize) ’|optEQl))
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5.2.20 defun optEQ

— defun optEQ —

(defun |optEQ| (u)
(let (z 1)
(cond
((and (consp u) (eq (qfirst u) ’eq) (consp (qrest u))
(consp (qcddr u)) (eq (qgcdddr u) nil))
(setq z (gsecond u))
(setq r (qthird u))
; That undoes some weird work in Boolean to do with the definition of true
(if (and (numberp z) (numberp r))
(list ’quote (eq z 1))
u))
(t w)))

5.2.21 defplist opt MINUS

— postvars —

(eval-when (eval load)
(setf (get ’minus ’optimize) ’|optMINUSI))

5.2.22 defun optMINUS

— defun optMINUS —

(defun |optMINUS| (u)
(let (v)
(cond
((and (consp u) (eq (qfirst u) ’minus) (consp (qrest u))
(eq (qcddr u) nil))
(setq v (gsecond u))
(cond ((numberp v) (- v)) (t w))
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(t u))))

5.2.23 defplist optQSMINUS

— postvars —

(eval-when (eval load)
(setf (get ’gsminus ’optimize) ’|optQSMINUS|))

5.2.24 defun optQSMINUS

— defun optQSMINUS —

(defun |optQSMINUS| (u)
(let (v)
(cond
((and (consp u) (eq (qfirst u) ’gsminus) (consp (qrest u))
(eq (qcddr uw) nil))
(setq v (gsecond u))
(cond ((numberp v) (- v)) (t w)))
(t w)))

5.2.25 defplist opt-

— postvars —

(eval-when (eval load)
(setf (get ’- ’optimize) ’|opt-1))
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5.2.26 defun opt-

— defun opt- —
(defun lopt-| (w)
(let (v)
(cond

((and (consp u) (eq (qfirst u) ’-) (comnsp (qrest u))
(eq (qcddr u) NIL))

(setq v (gsecond u))

(cond ((numberp v) (- v)) (t w)))

(t w))))

5.2.27 defplist optLESSP

— postvars —

(eval-when (eval load)
(setf (get ’lessp ’optimize) ’|optLESSPI))

5.2.28 defun optLESSP

— defun optLESSP —

(defun |optLESSP| (uw)
(let (a b)
(cond
((and (consp u) (eq (qfirst u) ’lessp) (consp (grest u))
(consp (qecddr uw))
(eq (qcdddr u) nil))
(setq a (gsecond u))
(setq b (gthird u))
(if (eql b 0)
(list ’minusp a)
(list ’> b a)))
(t w)))
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5.2.29 defplist optSPADCALL

— postvars —

(eval-when (eval load)
(setf (get ’spadcall ’optimize) ’|optSPADCALL|))

5.2.30 defun optSPADCALL

[optCall p2Zd]
[$InteractiveMode p?7]

— defun optSPADCALL —

(defun |optSPADCALL| (form)
(let (fun argl tmpl dom slot)
(declare (special |$InteractiveModel))
(setq argl (cdr form))
(cond
; last arg is function/env, but may be a form
((null |$InteractiveMode|) form)
((and (consp argl)
(progn (setq tmpl (reverse argl)) t)
(consp tmpl))
(setq fun (qfirst tmpl))
(setq argl (qrest tmpl))
(setq argl (nreverse argl))
(cond
((and (consp fun)
(or (eq (qfirst fun) ’elt) (eq (gfirst fun) ’lispelt))
(progn
(and (consp (qrest fun))
(progn
(setq dom (gsecond fun))
(and (consp (qcddr fun))
(eq (qcdddr fun) nil)

(progn
(setq slot (qthird fun))
)00
(loptCall| (cons ’l|calll (cons (list ’elt dom slot) argl))))

(t form)))
(t form))))
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5.2.31 defplist optSuchthat

— postvars —

(eval-when (eval load)
(setf (get ’I\|| ’optimize) ’|optSuchthat|))

5.2.32 defun optSuchthat

— defun optSuchthat —

(defun |optSuchthat| (arg)
(cons ’suchthat (cdr arg)))

5.2.33 defplist optCatch

— postvars —

(eval-when (eval load)
(setf (get ’catch ’optimize) ’|optCatchl))

5.2.34 defun optCatch

[rplac p?7?]
[optimize p2ZH|
[$InteractiveMode p?7?]

— defun optCatch —

(defun |optCatchl| (x)
(labels (
(changeThrowToExit (s g)
(cond
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((or (atom s) (member (car s) ’(quote seq repeat collect))) nil)
((and (consp s) (eq (gfirst s) ’throw) (consp (qrest s))
(equal (gsecond s) g))
(lrplac| (car s) ’exit)
(lrplac| (cdr s) (qcddr s)))
(t
(changeThrowToExit (car s) g)
(changeThrowToExit (cdr s) g))))
(hasNoThrows (a g)
(cond
((and (consp a) (eq (qfirst a) ’throw) (consp (qrest a))
(equal (gsecond a) g))
nil)
((atom a) t)
(t
(and (hasNoThrows (car a) g)
(hasNoThrows (cdr a) g)))))
(changeThrowToGo (s g)
(et (w
(cond
((or (atom s) (eq (car s) ’quote)) nil)
((and (consp s) (eq (qfirst s) ’throw) (consp (qrest s))
(equal (gsecond s) g) (consp (qcddr s))
(eq (qcdddr s) nil))
(setq u (qthird s))
(changeThrowToGo u g)
(lrplac| (car s) ’progn)
(lrplac| (cdr s) (list (list ’let (cadr g) u) (list ’go (cadr g)))))
(t
(changeThrowToGo (car s) g)
(changeThrowToGo (cdr s) g))))))
(let (g tmp2 u s tmp6 a)
(declare (special |$InteractiveModel))
(setq g (cadr x))
(setq a (caddr x))
(cond
(I$InteractiveMode| x)
((atom a) a)
(t
(cond
((and (consp a) (eq (qfirst a) ’seq) (consp (qrest a))
(progn (setq tmp2 (reverse (qrest a))) t)
(consp tmp2) (consp (qfirst tmp2)) (eq (qcaar tmp2) ’throw)
(consp (qcdar tmp2))
(equal (qcadar tmp2) g)
(consp (gqcddar tmp2))
(eq (gcdddar tmp2) nil))
(setq u (gqcaddar tmp2))
(setq s (grest tmp2))
(setq s (nreverse s))
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(changeThrowToExit s g)
(lrplac| (cdr a) (append s (list (list ’exit u))))
(setq tmp6 (|loptimize| x))
(setq a (caddr tmp6))))
(cond
((hasNoThrows a g)
(lrplac| (car x) (car a))
(lrplac| (cdr x) (cdr a)))
(t
(changeThrowToGo a g)
(lrplac| (car x) ’seq)
(lrplacl (cdr x)
(1ist (list ’exit a) (cadr g) (1list ’exit (cadr g))))))
x)))))

5.2.35 defplist optCond

— postvars —

(eval-when (eval load)
(setf (get ’cond ’optimize) ’|optCondl))

5.2.36 defun optCond

[rplacd p?7?]

[TruthP pbGd]
[EqualBarGensym p2Z24]
[rplac p?7?]

— defun optCond —

(defun |optCond| (x)
(let (z pl p2 c3 cl c2 a result)
(setq z (cdr x))
(when
(and (consp z) (consp (qrest z)) (eq (qcddr z) nil)
(consp (gsecond z)) (consp (qcdadr z))
(eq (grest (gcdadr z)) nil)
(ITruthP| (qcaadr z))
(consp (qcadadr z))
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(eq (qfirst (qcadadr z)) ’cond))
(rplacd (cdr x) (qrest (qcadadr z))))
(cond
((and (consp z) (consp (qfirst z)) (consp (qrest z)) (consp (gsecond z)))
(setq p1l (gcaar z))
(setq cl (qcdar z))
(setq p2 (qcaadr z))
(setq c2 (gcdadr z))
(when
(or (and (consp pl) (eq (gfirst pl) ’null) (consp (qrest pl))
(eq (gcddr pl) nil)
(equal (gsecond pl) p2))
(and (consp p2) (eq (gqfirst p2) ’null) (consp (qrest p2))
(eq (gcddr p2) nil)
(equal (gsecond p2) p1)))
(setq z (list (coms pl c1) (coms ’’t c2)))
(rplacd x z))
(when
(and (consp c1) (eq (qrest cl) nil) (equal (qfirst c1) ’nil)
(equal p2 ’’t) (equal (car c2) ’’t))
(if (and (consp pl) (eq (gfirst pl) ’null) (consp (qrest pl))
(eq (qcddr pl) nil))
(setq result (gsecond pl))
(setq result (list ’null p1))))))
(if result
result
(cond
((and (consp z) (consp (qfirst z)) (consp (qrest z)) (consp (gsecond z))
(consp (qcddr z)) (eq (qcdddr z) nil)
(consp (qthird z))
(I TruthP| (qcaaddr z)))
(setq pl (qcaar z))
(setq c1 (qcdar z))
(setq p2 (qcaadr z))
(setq c2 (qcdadr z))
(setq c3 (gcdaddr z))
(cond
((|EqualBarGensym| c1 c3)
(list ’cond
(cons (list ’or pl (list ’null p2)) cl) (cons (list ’quote t) c2)))
((|EqualBarGensym| cl c2)
(list ’cond (cons (list ’or pl p2) cl) (cons (list ’quote t) c3)))
(t x)))
(t
(do ((y z (cdr y)))
((atom y) nil)
(do O
((null (and (consp y) (consp (qfirst y)) (consp (qcdar y))
(eq (gcddar y) nil) (consp (qrest y))
(consp (gsecond y)) (consp (qcdadr y))
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(eq (qcddadr y) nil)
(|EqualBarGensym| (qcadar y)
(gcadadr y))))
nil)

(setq a (list ’or (qcaar y) (qcaadr y)))

(rplac (car (car y)) a)

(rplac (cdr y) (qcddr y))))

x)))))

5.2.37 defun EqualBarGensym

[gensymp p?7?]
[$GensymAssoc p?7?]
[$GensymAssoc p?7?]

— defun EqualBarGensym —

(defun |EqualBarGensym| (x y)
(labels (
(fn (x y)
(let (2)
(declare (special |$GensymAssoc|))
(cond
((equal x y) t)
((and (gensymp x) (gensymp y))
(if (setq z (l|assoc| x |$GensymAssoc]))
(if (equal y (cdr z)) t nil)
(progn
(setq |$GensymAssoc| (cons (cons x y) |$GensymAssoc]))
t)))
((null x) (and (consp y) (eq (qrest y) nil) (gensymp (qfirst y))))
((null y) (and (consp x) (eq (grest x) nil) (gensymp (qfirst x))))
((or (atom x) (atom y)) nil)
(t
(and (fn (car x) (car y))
(fn (cdr x) (cdr y))))))))
(let (|$GensymAssocl)
(declare (special |$GensymAssoc|))
(setq |$GensymAssoc| NIL)
(fn x y))))



5.2. CODE OPTIMIZATION ROUTINES 245

5.2.38 defplist optMkRecord

— postvars —

(eval-when (eval load)
(setf (get ’|mkRecord| ’optimize) ’|optMkRecordl|))

5.2.39 defun optMkRecord
[length p??]
— defun optMkRecord —

(defun |optMkRecord| (arg)

(let (w)

(setq u (cdr arg))

(cond

((and (consp u) (eq (qrest u) nil)) (list ’list (qfirst w)))

((eql (l#] u) 2) (cons ’cons u))
(t (cons ’vector u)))))

5.2.40 defplist opt RECORDELT

— postvars —

(eval-when (eval load)
(setf (get ’recordelt ’optimize) ’|optRECORDELT|))

5.2.41 defun opt RECORDELT

[keyedSystemError p??]

— defun opt RECORDELT —
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(defun |optRECORDELT| (arg)
(let (name ind len)
(setq name (cadr arg))
(setq ind (caddr arg))
(setq len (cadddr arg))
(cond
((eql len 1)
(cond
((eql ind 0) (list ’qcar name))
(t (lkeyedSystemError| ’52000002 (list ind)))))
((eql len 2)
(cond
((eql ind 0) (list ’qcar name))
((eql ind 1) (list ’qcdr name))
(t (lkeyedSystemError| ’S52000002 (list ind)))))
(t (list ’qvelt name ind)))))

5.2.42 defplist optSETRECORDELT

— postvars —

(eval-when (eval load)
(setf (get ’setrecordelt ’optimize) ’|optSETRECORDELT|))

5.2.43 defun optSETRECORDELT
[keyedSystemError p??]
— defun optSETRECORDELT —

(defun |optSETRECORDELT| (arg)
(let (name ind len expr)
(setq name (cadr arg))
(setq ind (caddr arg))
(setq len (cadddr arg))
(setq expr (car (cddddr arg)))
(cond
((eql len 1)
(if (eql ind 0)
(list ’progn (list ’rplaca name expr) (list ’qcar name))
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(lkeyedSystemError| ’S2000002 (list ind))))
((eql len 2)
(cond
((eql ind 0)
(list ’progn (list ’rplaca name expr) (list ’qcar name)))
((eql ind 1)
(1ist ’progn (list ’rplacd name expr) (list ’qcdr name)))
(t (lkeyedSystemError| ’32000002 (list ind)))))
(t
(list ’gsetvelt name ind expr)))))

5.2.44 defplist o pt RECORDCOPY

— postvars —

(eval-when (eval load)
(setf (get ’recordcopy ’optimize) ’|optRECORDCOPY|))

5.2.45 defun opt RECORDCOPY

— defun opt RECORDCOPY —

(defun |optRECORDCOPY| (arg)
(let (name len)
(setq name (cadr arg))
(setq len (caddr arg))
(cond
((eql len 1) (list ’list (list ’car name)))
((eql len 2) (list ’cons (list ’car name) (list ’cdr name)))
(t (list ’replace (list ’make-array len) name)))))
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5.3 Functions to manipulate modemaps

5.3.1 defun addDomain

[identp p??]
[gslessp p?7]
[getDomainsInScope p2ad]
[domainMember p2&0]
[isLiteral p??)
[addNewDomain pZ&T]
[getmode p?7?]
[isCategoryForm p??]
[isFunctor pl2d]
[constructor? p??]
[member p?7?]
[unknownTypeError pZad]

— defun addDomain —

(defun |addDomain| (domain env)
(let (s name tmpl)
(cond
((atom domain)
(cond
((eq domain ’|$EmptyModel|) env)
((eq domain ’|$NoValueModel|) env)
((or (null (identp domain))
(and (gslessp 2 (|#| (setq s (princ-to-string domain))))
(eq (lchar| ’|#]|) (elt s 0))
(eq (lchar| ’[#]) (elt s 1))))
env)
((member domain (|getDomainsInScopel| env)) env)
((lisLiteral| domain env) env)
(t (laddNewDomain| domain env))))
((eq (setq name (car domain)) ’|Categoryl|) env)
((ldomainMember| domain (|getDomainsInScope| env)) env)
((and (progn
(setq tmpl (|getmode| name env))
(and (consp tmpl) (eq (gfirst tmpl) ’|Mappingl)
(consp (qrest tmpl))))
(lisCategoryForm| (second tmpl) env))
(laddNewDomain| domain env))
(Cor (lisFunctor| name) (|constructor?| name))
(laddNewDomain| domain env))
(t
(when (and (null (|isCategoryForm| domain env))
(null (|member| name ’(|Mapping| category))))
(|unknownTypeError| name))
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env))))

5.3.2 defun unknownTypeError

[stackSemanticError p??]
— defun unknownTypeError —

(defun |unknownTypeError| (name)
(let (op)
(setq name
(if (and (consp name) (setq op (qfirst name)))
op
name))
(IstackSemanticError| (list ’|%bl| name ’|%d| ’lis not a known typel) nil)))

5.3.3 defun isFunctor

[opOf p?7?]
[identp p??]
[getdatabase p?7]
[get p?7]
[constructor? p??]
[updateCategoryFrameForCategory plTd]
[updateCategoryFrameForConstructor plIH]
[$CategoryFrame p?7]
[$InteractiveMode p?7]

— defun isFunctor —

(defun |isFunctor| (x)
(let (op u prop)
(declare (special |$CategoryFrame| |$InteractiveModel))
(setq op (lopOfl| x))
(cond
((null (identp op)) nil)
(l$InteractiveMode |
(if (member op ’(|Union| |SubDomain| |Mapping| |Recordl))
t
(member (getdatabase op ’constructorkind) °’(|domain| |packagel))))
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((setq u
(or (lget| op ’|isFunctor| |$CategoryFramel)
(member op ’(|SubDomain| |Union| |Record|))))

u)
((lconstructor?| op)
(cond
((setq prop (lget| op ’|isFunctor| |$CategoryFramel|)) prop)
(t

(if (eq (getdatabase op ’constructorkind) ’|categoryl)
(lupdateCategoryFrameForCategory| op)
(lupdateCategoryFrameForConstructor| op))

(lget| op ’|isFunctor| |$CategoryFramel|))))

(t nil))))

5.3.4 defun getDomainsInScope
The way XLAMs work:

((XLAM ($1 $2 $3) (SETELT $1 0 $3)) X "c" V) ==> (SETELT X 0 V)

[get p?7?]
[$CapsuleDomainsInScope p?7]
[$insideCapsuleFunctionIfTrue p??]

— defun getDomainsInScope —
(defun |getDomainsInScope| (env)
(declare (special |$CapsuleDomainsInScope| |$insideCapsuleFunctionIfTruel))
(if |$insideCapsuleFunctionIfTrue|

| $CapsuleDomainsInScope|
(lget| ’|$DomainsInScopel| ’special env)))

5.3.5 defun putDomainsInScope

[getDomainsInScope pPad]
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[$insideCapsuleFunctionlfTrue p?7?]

— defun putDomainsInScope —

(defun |putDomainsInScope| (x env)
(let (z newValue)
(declare (special |$CapsuleDomainsInScope| |$insideCapsuleFunctionIfTruel))
(setq z (|getDomainsInScope| env))
(when (|member| x z) (say "*¥**** Domain: " x " already in scope"))
(setq newValue (cons x (|deletel x z)))
(if |$insideCapsuleFunctionIfTrue|

(progn
(setq |$CapsuleDomainsInScope| newValue)
env)
(lput| ’|$DomainsInScope| ’special newValue env))))

5.3.6 defun isSuperDomain

[isSubset p??]
[lassoc p?7?]
[opOf p?7?]
[get p?7?]

— defun isSuperDomain —

(defun |isSuperDomain| (domainForm domainFormp env)
(cond
((|isSubset| domainFormp domainForm env) t)
((and (eq domainForm ’|Repl) (eq domainFormp ’$)) t)
(t (lassoc (|opOf| domainFormp) (|get| domainForm ’|SubDomain| env)))))

5.3.7 defun addNewDomain
[augModemapsFromDomain pPZhd]

— defun addNewDomain —

(defun |addNewDomain| (domain env)
(laugModemapsFromDomain| domain domain env))
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5.3.8 defun augModemapsFromDomain

[member p?7]

lkar p?7)

[getDomainsInScope p2ad]
[getdatabase p?7?]

[opOf p?7?]

[addNewDomain pZ&T]
[listOrVectorElementNode p??]
[stripUnionTags p??]
[augModemapsFromDomainl p2h3]
[$Category p??]
[$DummyFunctorNames p??]

— defun augModemapsFromDomain —

(defun |augModemapsFromDomain| (name functorForm env)
(let (curDomainsInScope u innerDom)
(declare (special |$Category| |$DummyFunctorNames]|))
(cond
((Imember| (or (kar name) name) |$DummyFunctorNames]|)
env)
((or (equal name |$Categoryl|) (|isCategoryForm| name env))
env)
((Imember| name (setq curDomainsInScope (|getDomainsInScopel| env)))
env)
(t
(when (setq u (getdatabase (|opOf| functorForm) ’superdomain))
(setq env (|addNewDomain| (car u) env)))
(when (setq innerDom (|listOrVectorElementMode| name))
(setq env (|addDomain| innerDom env)))
(when (and (consp name) (eq (qfirst name) ’|Union|))
(dolist (d (IstripUnionTags| (qrest name)))
(setq env (|addDomain| d env))))
(laugModemapsFromDomainl| name functorForm env)))))

5.3.9 defun augModemapsFromDomainl

[get]l p?7]
[kar p??)
[addConstructorModemaps pZad|
[getmode p?7?]
[augModemapsFromCategory p2Gl
[getmodeOrMapping p?7?]
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[substituteCategoryArguments p2h3]
[stackMessage p?7]

— defun augModemapsFromDomainl —

(defun |augModemapsFromDomainl| (name functorForm env)
(let (mappingForm categoryForm functArgTypes catform)
(cond
((getl (kar functorForm) ’|makeFunctionList]|)
(laddConstructorModemaps| name functorForm env))
((and (atom functorForm) (setq catform (|getmode| functorForm env)))
(laugModemapsFromCategory| name functorForm catform env))
((setq mappingForm (|getmodeOrMapping| (kar functorForm) env))
(when (eq (car mappingForm) ’|Mapping|) (car mappingForm))
(setq categoryForm (cadr mappingForm))
(setq functArgTypes (cddr mappingForm))
(setq catform
(| substituteCategoryArguments| (cdr functorForm) categoryForm))
(laugModemapsFromCategory| name functorForm catform env))
(t
(|stackMessage| (list functorForm ’| is an unknown mode|))

env))))

5.3.10 defun substituteCategory Arguments

[internl p?7?]
[stringimage p??]
[sublis p?7?]

— defun substituteCategory Arguments —

(defun |substituteCategoryArguments| (argl catform)
(let (arglAssoc (i 0))
(setq argl (subst ’$$ ’$ argl :test #’equal))
(setq arglAssoc
(loop for a in argl
collect (cons (internl ’|#| (stringimage (incf 1i))) a)))
(sublis arglAssoc catform)))
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5.3.11 defun addConstructorModemaps

[putDomainsInScope pZa0]
[get]l p?7]

[addModemap p26d]
[$InteractiveMode p?7]

— defun addConstructorModemaps —

(defun |addConstructorModemaps| (name form env)
(let (|$InteractiveMode| functorName fn tmpl funList op sig nsig opcode)
(declare (special |$InteractiveModel))
(setq functorName (car form))
(setq |$InteractiveMode| nil)
(setq env (|putDomainsInScope| name env))
(setq fn (getl functorName ’|makeFunctionList|))
(setq tmpl (funcall fn name form env))
(setq funList (car tmpl))
(setq env (cadr tmpl))
(dolist (item funList)
(setq op (first item))
(setq sig (second item))
(setq opcode (third item))
(when (and (consp opcode) (consp (qrest opcode))
(consp (qcddr opcode))
(eq (qcdddr opcode) nil)
(eq (gfirst opcode) ’elt))
(setq nsig (subst ’$$$ name sig :test #’equal))
(setq nsig
(subst ’$ ’$$$ (subst ’$$ ’$ nsig :test #’equal) :test #’equal))
(setq opcode (list (first opcode) (second opcode) nsig)))
(setq env (|addModemap| op name sig t opcode env)))
env))

5.3.12 defun getModemap

[get p?7?]
[compApplyModemap pPZa3]
[sublis p?7?]

— defun getModemap —
(defun |getModemap| (x env)

(let (w
(dolist (modemap (|get| (first x) ’|modemap| env))
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(when (setq u (|compApplyModemap| x modemap env nil))
(return (sublis (third u) modemap))))))

5.3.13 defun compApplyModemap

[length p??]
pmatchW1thSl p?7?]

[

[

[comp p]
[coerce pBRI]
[compMapCond p25G]
[member p?7?]
[genDeltaEntry p?7?]
Se p?7]

[$bindings p??]

Se p?7)

[$bindings p??]

— defun compApplyModemap —

(defun |compApplyModemap| (form modemap |$el sl)
(declare (special [$el))
(let (op argl mc mr margl fnsel g mp 1t ltp templ f)
(declare (special |$bindings| [$el))
; —— $e is the current environment
;  —— sl substitution list, nil means bottom-up, otherwise top-down
; -— 0. fail immediately if #argl=#margl
(setq op (car form))
(setq argl (cdr form))
(setq mc (caar modemap))
(setq mr (cadar modemap))
(setq margl (cddar modemap))
(setq fnsel (cdr modemap))
(when (= (l#| argl) (l#| margl))
; 1. use modemap to evaluate arguments, returning failed if not possible
(setq 1t
(prog (t0)
(return
(do ((t1 argl (cdr t1)) (y NIL) (t2 margl (cdr t2)) (m nil))
(Cor (atom t1) (atom t2)) (nreverseO t0))
(setq y (car t1))
(setq m (car t2))
(setq tO
(cons
(progn
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(setq sl (|pmatchWithSl| mp m sl1))
(setq g (sublis sl m))
(setq templ (or (lcomp| y g |$el) (return ’|failedl|)))
(setq mp (cadr templ))
(setq |$el (caddr templ))
templ)
t0)))))))
; 2. coerce each argument to final domain, returning failed
H if not possible
(unless (eq 1t ’|failedl)
(setq 1tp
(loop for y in 1t for d in (sublis sl margl)
collect (or (|coerce| y d) (return ’|failed|))))
(unless (eq 1ltp ’|failedl|)
; 3. obtain domain-specific function, if possible, and return
; $bindings is bound by compMapCond
(setq templ (|compMapCond| op mc sl fnsel))
(when templ
; can no longer trust what the modemap says for a reference into
; an exterior domain (it is calculating the displacement based on view
; information which is no longer valid; thus ignore this index and
; store the signature instead.
(setq £ (car templ))
(setq |$bindings| (cadr templ))
(if (and (consp f) (comsp (qcdr £)) (comsp (qcddr f)) ; f is [opl,.]
(eq (gcdddr £) nil)
(lmember| (qcar f) ’(elt const |Subsumed|)))
(1ist (lgenDeltaEntry| (cons op modemap)) ltp |$bindings|)
(list £ 1tp |$bindings|))))))))

5.3.14 defun compMapCond

[compMapCond’ p2a1]
[$bindings p??]

— defun compMapCond —

(defun |compMapCond| (op mc |$bindings| fnsel)
(declare (special |$bindings|))
(let (t0)
(do ((t1 nil t0) (t2 fmnsel (cdr t2)) (u nil))
((or t1 (atom t2) (progn (setq u (car t2)) nil)) tO)
(setq t0 (or tO (|compMapCond’| u op mc |$bindings|))))))
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5.3.15 defun compMapCond’

[compMapCond” pZx]
[compMapConfFun p??]
[stackMessage p??]

— defun compMapCond’ —

(defun |compMapCond’| (tO op dc bindings)
(let ((cexpr (car t0)) (fnexpr (cadr t0)))
(if (lcompMapCond’’| cexpr dc)
(| compMapCondFun| fnexpr op dc bindings)
(IstackMessage| ‘("not known that" %b ,dc %d "has" %b ,cexpr %d)))))

5.3.16 defun compMapCond”

[compMapCond” pZa1]
[knownInfo p??]

[get p?7]
[stackMessage p??]
[$Information p??]

[$e p?7]

— defun compMapCond” —

(defun |compMapCond’’| (cexpr dc)
(let (1 u tmpl tmp2)
(declare (special |$Information| [$el))
(cond
((eq cexpr t) t)
((and (consp cexpr)
(eq (qcar cexpr) ’and)
(progn (setq 1 (qcdr cexpr)) t))
(prog (t0)
(setq t0 t)
(return
(do ((t1 nil (null t0)) (t2 1 (cdr t2)) (u nil))
((or t1 (atom t2) (progn (setq u (car t2)) nil)) tO)
(setq tO0 (and tO (|compMapCond’’| u dc)))))))
((and (consp cexpr)
(eq (qcar cexpr) ’or)
(progn (setq 1 (qcdr cexpr)) t))
(prog (t3)
(setq t3 nil)
(return
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(do ((t4 nil t3) (t5 1 (cdr t5)) (u nil))
((or t4 (atom t5) (progn (setq u (car t5)) nil)) t3)
(setq t3 (or t3 (|compMapCond’’| u dc)))))))
((and (consp cexpr)
(eq (qcar cexpr) ’|not])
(progn
(setq tmpl (qcdr cexpr))
(and (consp tmpl)
(eq (qcdr tmpl) nil)
(progn (setq u (qcar tmpl)) t))))
(null (lcompMapCond’’| u dc)))
((and (consp cexpr)
(eq (qcar cexpr) ’lhasl|)
(progn
(setq tmpl (qcdr cexpr))
(and (consp tmpl)
(progn
(setq tmp2 (gcdr tmpl))
(and (consp tmp2)
(eq (qcdr tmp2) nil))))))
(cond
((lknownInfo| cexpr) t)
(t nil)))
((|member |
(cons ’attribute (cons dc (cons cexpr nil)))
(lget| ’|$Information| ’special |$el))
t)
(t
(IstackMessage| ‘("not known that" %b ,dc %d "has" %b ,cexpr %d))
nil))))

5.3.17 defun compMapCondFun

— defun compMapCondFun —

(defun |compMapCondFun| (fnexpr op dc bindings)
(declare (ignore op) (ignore dc))
(cons fnexpr (cons bindings nil)))
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5.3.18 defun getUniqueSignature

[getUniqueModemap pZ5ad]
— defun getUniqueSignature —

(defun |getUniqueSignature| (form env)
(cdar (lgetUniqueModemap| (first form) (l#| (rest form)) env)))

5.3.19 defun getUniqueModemap

[getModemapList pZad)
[aslessp p?7]
[stackWarning p??]

— defun getUniqueModemap —

(defun |getUniqueModemap| (op numOfArgs env)
(let (mml)
(cond
((eql 1 (|#| (setq mml (|getModemapList| op numOfArgs env))))
(car mml))
((gslessp 1 (|#| mml))
(|stackWarning|

(list numOfArgs " argument form of: " op " has more than one modemap"))
(car mml))

(t nil))))

5.3.20 defun getModemapList

[getModemapListFromDomain pZa0)
[nreverse0 p??]
[get p?7]

— defun getModemapList —

(defun |getModemapList| (op numOfArgs env)
(let (result)
(cond
((and (consp op) (eq (gfirst op) ’lelt|) (consp (grest op))
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(consp (qcddr op)) (eq (qcdddr op) nil))
(lgetModemapListFromDomain| (third op) numOfArgs (second op) env))
(t
(dolist (term (|get| op ’|modemap| env) (nreverseO result))
(when (eql numOfArgs (|#| (cddar term))) (push term result)))))))

5.3.21 defun getModemapListFromDomain
[get p?7?]
— defun getModemapListFromDomain —
(defun |getModemapListFromDomain| (op numOfArgs d env)
(loop for term in (lget| op ’Imodemap| env)

when (and (equal (caar term) d) (eql (|#| (cddar term)) numOfArgs))
collect term))

5.3.22 defun domainMember
[modeEqual pB&I]
— defun domainMember —

(defun |domainMember| (dom domList)
(let (result)
(dolist (d domList result)
(setq result (or result (|modeEqual| dom d))))))

5.3.23 defun augModemapsFromCategory

[evalAndSub pPG3]
[compilerMessage p?7]
[putDomainsInScope p25d]
[addModemapKnown pP2Gs|
[$base p?7]

— defun augModemapsFromCategory —
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(defun |augModemapsFromCategory| (domainName functorform categoryForm env)
(let (tmpl op sig cond fnsel)
(declare (special |$basel))
(setq tmpl (|evalAndSub| domainName domainName functorform categoryForm env))
(lcompilerMessage| (list ’|Adding | domainName ’| modemaps|))
(setq env (|putDomainsInScope| domainName (second tmpl)))
(setq |$base| 4)
(dolist (u (first tmpl))
(setq op (caar u))
(setq sig (cadar u))
(setq cond (cadr u))
(setq fnsel (caddr u))
(setq env (|addModemapKnown| op domainName sig cond fnsel env)))
env))

5.3.24 defun addEltModemap

This is a hack to change selectors from strings to identifiers; and to add flag identifiers as
literals in the environment [makeLiteral p??]

[addModemapl pE7d]

[systemErrorHere p??]

[$insideCapsuleFunctionlfTrue p?7?]

[$e p?7?]

— defun addEltModemap —

(defun |addEltModemap| (op mc sig pred fn env)
(let (tmpl v sel 1t id)
(declare (special |$el| |$insideCapsuleFunctionIfTruel))
(cond
((and (eq op ’leltl|) (consp sig))
(setq tmpl (reverse sig))
(setq sel (qfirst tmpl))
(setq 1t (nreverse (qrest tmpl)))
(cond
((stringp sel)
(setq id (intern sel))
(if |$insideCapsuleFunctionIfTruel
(setq |$el (ImakeLiterall id [$el))
(setq env (|makeLiteral| id env)))
(laddModemapl| op mc (append 1t (list id)) pred fn env))
(t (laddModemapl| op mc sig pred fn env))))
((and (eq op ’lsetelt|) (comnsp sig))
(setq tmpl (reverse sig))
(setq v (qfirst tmpl))



262 CHAPTER 5. COMPILE TRANSFORMERS

(setq sel (gsecond tmpl))
(setq 1t (nreverse (qcddr tmpl)))
(cond
((stringp sel) (setq id (intern sel))
(if |$insideCapsuleFunctionIfTrue]
(setq |$el (|makeLiterall| id |$el))
(setq env (|makeLiteral| id env)))
(laddModemapl| op mc (append 1t (list id v)) pred fn env))
(t (laddModemapl| op mc sig pred fn env))))
(t (lsystemErrorHere| "addEltModemap")))))

5.3.25 defun mkNewModemapList

[member p??]
[assoc p?7?]
[mergeModemap pPG3]
[nreverse0 p?7?]
[insertModemap pP2G3|
[$InteractiveMode p?7?]
[$forceAdd p?7?]

&L L

— defun mkNewModemapList —

(defun |mkNewModemapList| (mc sig pred fn curModemaplist env filenameOrNil)
(let (map entry oldMap opred result)
(declare (special |$InteractiveModel| |$forceAddl))
(setq entry
(cons (setq map (cons mc sig)) (cons (list pred fn) filenameOrNil)))
(cond
((Imember| entry curModemapList) curModemapList)
((and (setq oldMap (lassoc| map curModemapList))
(consp oldMap) (consp (qrest oldMap))
(consp (gsecond oldMap))
(consp (qcdadr oldMap))
(eq (gcddadr oldMap) nil)
(equal (qcadadr oldMap) fn))
(setq opred (qcaadr oldMap))
(cond
(1$forceAdd| (|ImergeModemap| entry curModemapList env))
((eq opred t) curModemapList)
(t
(when (and (not (eq pred t)) (not (equal pred opred)))
(setq pred (list ’or pred opred)))
(dolist (x curModemapList (nreverse0O result))
(push
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(if (equal x oldMap)
(cons map (cons (list pred fn) filenameOrNil))
x)
result)))))
(I$InteractiveModel|
(|insertModemap| entry curModemapList))
(t
(ImergeModemap| entry curModemapList env)))))

5.3.26 defun insertModemap

— defun insertModemap —

(defun |insertModemap| (new mmList)
(if (null mmList) (1list new) (cons new mmList)))

5.3.27 defun mergeModemap

[isSuperDomain pPhl]
[TruthP pPHGd]
[$forceAdd p?7]

— defun mergeModemap —

(defun |mergeModemap| (entry modemapList env)
(let (mc sig pred mcp sigp predp newmm mm)
(declare (special |$forceAdd|))
; break out the condition, signature, and predicate fields of the new entry
(setq mc (caar entry))
(setq sig (cdar entry))
(setq pred (caadr entry))
(seq
; walk across the successive tails of the modemap list
(do ((mmtail modemapList (cdr mmtail)))
((atom mmtail) nil)
(setq mcp (caaar mmtail))
(setq sigp (cdaar mmtail))
(setq predp (caadar mmtail))
(cond
((or (equal mc mcp) (lisSuperDomain| mcp mc env))
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; if this is a duplicate condition
(exit
(progn
(setq newmm nil)
(setq mm modemaplist)
; copy the unique modemap terms
(loop while (not (eq mm mmtail)) do
(setq newmm (cons (car mm) newmm))
(setq mm (cdr mm)))
; 1f the conditions and signatures are equal
(when (and (equal mc mcp) (equal sig sigp))
; we only need one of these unless the conditions are hairy
(cond
((and (null |$forceAdd|) (|TruthP| predp))
; the new predicate buys us nothing
(setq entry nil)
(return modemapList))
((|TruthP| pred)
; the thing we matched against is useless, by comparison
(setq mmtail (cdr mmtail)))))
(setq modemapList (nconc (nreverse newmm) (cons entry mmtail)))
(setq entry nil)
(return modemapList))))))
; 1f the entry is still defined, add it to the modemap
(if entry
(append modemapList (list entry))
modemapList))))

5.3.28 defun TruthP

— defun TruthP —

(defun |TruthP| (x)
(cond
((null x) nil)
((eq x t) t)
((and (consp x) (eq (qfirst x) ’quote)) t)
(t nil)))
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5.3.29 defun evalAndSub

[isCategory p??]
[substNames pPGH]
[contained p?7?]

[put p??]

[get p?7?]
[getOperationAlist pPGa]
[$1hsOfColon p??]

— defun evalAndSub —

(defun |evalAndSub| (domainName viewName functorForm form |$el)
(declare (special [$el))
(let (1$1hs0fColon| opAlist substAlist)
(declare (special |$lhsO0fColon|))
(setq |$1hs0fColon| domainName)
(cond
((lisCategory| form)
(1ist (|substNames| domainName viewName functorForm (elt form 1)) [$el))
(t
(when (contained ’$$ form)
(setq |%el (lput| ’$$ ’Imodel (lget| ’$ ’Imodel [$el) [$el)))
(setq opAlist (|getOperationAlist| domainName functorForm form))
(setq substAlist (|substNames| domainName viewName functorForm opAlist))
(1ist substAlist |$el)))))

5.3.30 defun getOperationAlist

[getdatabase p?7?]

[isFunctor p2ad]
[systemError p??]
[compMakeCategoryObject pPOs]
[stackMessage p?7]
[3e p?7]
[$domainShell p??]
[$insideFunctorlfTrue p??]
[$functorForm p?7?]

— defun getOperationAlist —
(defun |getOperationAlist| (name functorForm form)

(let (u tt)
(declare (special |$el |$domainShell| |$insideFunctorIfTrue| |$functorForml))
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(when (and (atom name) (getdatabase name ’niladic))
(setq functorform (list functorForm)))
(cond
((and (setq u (|isFunctor| functorForm))
(null (and |$insideFunctorIfTruel
(equal (first functorForm) (first |$functorForm|)))))
)
((and |$insideFunctorIfTrue| (eq name ’$))
(if |$domainShell|
(elt |$domainShell| 1)
(IsystemError| "$ has no shell now")))
((setq tt (|compMakeCategoryObject| form |$el))
(setq |$el (third tt))
(elt (first tt) 1))
(t
(lstackMessage| (list ’|not a category form: | form))))))

5.3.31 defvar $FormalMapVariableList

— initvars —

(defvar |$FormalMapVariableList|
P(\#1 \#2 \#3 \#4 \#5 \#6 \#7 \#8 \#9 \#10 \#11 \#12 \#13 \#14 \#15))

5.3.32 defun substNames

[isCategoryPackageName p210]
[eqsubstlist p??]

[nreverse0 p?7?]
[$FormalMapVariableList pPGG]

— defun substNames —

(defun |substNames| (domainName viewName functorForm opalist)
(let (nameForDollar sel pos modemapform tmpO tmpl)
(declare (special |$FormalMapVariableList]))
(setq functorForm (subst ’$$ ’$ functorForm))
(setq nameForDollar
(if (lisCategoryPackageName| functorForm)
(second functorForm)
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domainName))
; following calls to SUBSTQ must copy to save RPLAC’s in
; putInLocalDomainReferences
(dolist (term
(egsubstlist (kdr functorForm) |$FormalMapVariableList| opalist)
(nreverse0 tmp0))
(setq tmpl (reverse term))
(setq sel (caar tmpl))
(setq pos (caddar tmpl))
(setq modemapform (nreverse (cdr tmpl)))
(push
(append
(subst ’$ ’$$ (subst nameForDollar ’$ modemapform))
(list
(list sel viewName (if (eq domainName ’$) pos (cadar modemapform)))))
tmp0))))

5.3.33 defun augModemapsFromCategoryRep

[evalAndSub pPH3]
[isCategory p??]
[compilerMessage p?7]

[putDomainsInScope pZad]

[

[

[

addModemap p2nd|
$base p?7]

— defun augModemapsFromCategoryRep —

(defun |augModemapsFromCategoryRepl|
(domainName repDefn functorBody categoryForm env)
(labels (
(redefinedList (op z)
(let (result)
(dolist (u z result)
(setq result (or result (redefined op uw))))))
(redefined (opname u)
(let (op z result)
(when (consp u)
(setq op (gfirst u))
(setq z (grest u))
(cond
((eq op ’def) (equal opname (caar z)))
((member op ’(progn seq)) (redefinedList opname z))
((eq op ’cond)

267



268

CHAPTER 5. COMPILE TRANSFORMERS

(dolist (v z result)

(setq result (or result (redefinedList opname (cdr v)))))))))))

(let (fnAlist tmpl repFnAlist catform lhs op sig cond fnsel u)

(declare

(special |$basel))

(setq tmpl (levalAndSub| domainName domainName domainName categoryForm env))
(setq fnAlist (car tmpl))

(setq env (cadr tmpl))

(setq tmpl (levalAndSub| ’|Rep| ’|Rep| repDefn (|getmode| repDefn env) env))
(setq repFnAlist (car tmpl))

(setq env (cadr tmpl))

(setq catform

(if (

|isCategory| categoryForm) (elt categoryForm 0) categoryForm))

(lcompilerMessage| (list ’|Adding | domainName ’| modemaps|))
(setq env (|putDomainsInScope| domainName env))
(setq |$basel 4)

(dolist
(setq
(setq
(setq
(setq
(setq
(setq

(term fnAlist)

lhs (car term))

op (caar term))

sig (cadar term))

cond (cadr term))

fnsel (caddr term))

u (lassoc| (subst ’|Rep| domainName lhs :test #’equal) repFnAlist))

(if (and u (null (redefinedList op functorBody)))
(setq env (|addModemap| op domainName sig cond (caddr u) env))
(setq env (|addModemap| op domainName sig cond fnsel env))))

env)))

5.4 Maintaining Modemaps

5.4.1 defun addModemapKnown

[addMode
[$e p?7)
[$insideC

map( pZ6d]

apsuleFunctionIfTrue p??]

[$CapsuleModemapFrame p?7]

— defun addModemapKnown —

(defun |addModemapKnown| (op mc sig pred fn [$el)

(declare
(if (eq
(progn

(special |$el| |$CapsuleModemapFrame| |$insideCapsuleFunctionIfTruel))
|$insideCapsuleFunctionIfTrue| t)

(setq |$CapsuleModemapFrame |
(laddModemapO| op mc sig pred fn |$CapsuleModemapFramel))
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[$el)
(laddModemapO| op mc sig pred fn [$el)))

5.4.2 defun addModemap

[addModemap0 pPGd]

knownInfo p??]

$e p?7]

InteractiveMode p?7?]
insideCapsuleFunctionlfTrue p??]
CapsuleModemapFrame p??)
CapsuleModemapFrame p??]

BHR BB LT

— defun addModemap —

(defun |addModemap| (op mc sig pred fn |[$el)
(declare (special |$el |$CapsuleModemapFrame| |$InteractivelModel
|$insideCapsuleFunctionIfTruel))

(cond
(I$InteractiveMode| [$el)
(t
(when (|knownInfo| pred) (setq pred t))
(cond

((eq |$insideCapsuleFunctionIfTrue| t)
(setq |$CapsuleModemapFrame |
(laddModemapO| op mc sig pred fn |$CapsuleModemapFramel))

I$el)
(t
(laddModemapO| op mc sig pred fn [$el))))))

5.4.3 defun addModemapO

[addEltModemap pPiGI]
[addModemapl pE7d]
[$functorForm p??]

— defun addModemap0 —

(defun |addModemapO| (op mc sig pred fn env)
(declare (special |$functorForml))

269
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(cond
((and (consp |$functorForm|)
(eq (afirst |$functorForm|) ’|CategoryDefaults])
(eq mc ’$))
env)
((or (eq op ’leltl|) (eq op ’Iseteltl|))
(laddEltModemap| op mc sig pred fn env))
(t (laddModemapl| op mc sig pred fn env))))

5.4.4 defun addModemapl

[getProplist p?7?]
[mkNewModemapList pP62]
[lassoc p??]

[augProplist p??]
[unErrorRef p??]
[addBinding p??]

— defun addModemapl —

(defun |addModemapl| (op mc sig pred fn env)
(let (currentProplist newModemapList newProplist newProplistp)
(when (eq mc ’|Repl) (setq sig (subst ’$ ’|Repl sig :test #’equal)))
(setq currentProplist (or (|getProplist| op env) nil))
(setq newModemapList
(ImkNewModemapList| mc sig pred fn
(lassoc ’|modemap| currentProplist) env nil))
(setq newProplist (|augProplist| currentProplist °’|modemap| newModemapList))
(setq newProplistp (|laugProplist| newProplist ’fluid t))
(lunErrorRef | op)
(laddBinding| op newProplistp env)))

5.5 Indirect called comp routines

In the compExpression function there is the code:

(if (and (atom (car x)) (setq fn (getl (car x) ’special)))
(funcall fn x m e)
(| compForm| x m e))))
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5.5.1 defplist compAdd plist

We set up the compAdd function to handle the add keyword by setting the special keyword
on the add symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|add| ’special) ’compAdd))

5.5.2 defun compAdd
The compAdd function expects three arguments:

1. the form which is an —add— specifying the domain to extend and a set of functions
to be added

2. the mode a —Join—, which is a set of categories and domains

3. the env which is a list of functions and their modemaps

The bulk of the work is performed by a call to compOrCroak which compiles the functions
in the add form capsule.

The compAdd function returns a triple, the result of a call to compCapsule.

1. the compiled capsule which is a progn form which returns the domain
2. the mode from the input argument

3. the env prepended with the signatures of the functions in the body of the add.

[comp pbId]
[compSubDomainl pB4E]
[nreverse0 p?7?]
[NRTgetLocallndex p2II]|
[compTuple2Record p2Z3]
[compOrCroak phXs|
[compCapsule p27d]
[/editfile p??]

[$addForm p?7]
[$addFormLhs p??]
[$EmptyMode pCrd]
[$NRTaddForm p?7?]
[$packagesUsed p?7?]
[$functorForm p?7?]
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[$bootStrapMode p??]

— defun compAdd —

(defun compAdd (form mode env)
(let (l$addForm| |$addFormLhs| code domainForm predicate tmp3 tmp4)
(declare (special |$addForm| |$addFormLhs| |$EmptyMode| |$NRTaddForm|
| $packagesUsed| |$functorForm| |$bootStrapMode| /editfile))
(setq |$addForm| (second form))
(cond
((eq |$bootStrapMode| t)
(cond
((and (consp |$addForm|) (eq (qfirst |$addForm|) °’|@Tuplel))
(setq code nil))
(t
(setq tmp3 (lcomp| |$addForm| mode env))
(setq code (first tmp3))
(setq mode (second tmp3))
(setq env (third tmp3)) tmp3))
(list
(list ’cond
(list ’|$bootStrapMode| code)
(list ’t
(list ’|systemError|
(list ’list ?’|%bl| (mkq (car |$functorForm|)) ’’|%d| "from"
22 |%bl (mkq (lnamestring| /editfile)) ’’|%dl
"needs to be compiled"))))
mode env))
(t
(setq |$addFormLhs| |$addForml)
(cond
((and (consp |$addForm|) (eq (qfirst |$addForm|) ’|SubDomain|)
(consp (qrest |$addForm|)) (consp (qcddr |$addForm|))
(eq (qcdddr |$addForm|) nil))
(setq domainForm (second |$addForml|))
(setq predicate (third |$addForm|))
(setq |$packagesUsed| (cons domainForm |$packagesUsed|))
(setq |$NRTaddForm| domainForm)
(INRTgetLocalIndex| domainForm)
; need to generate slot for add form since all $ go-get
; slots will need to access it
(setq tmp3 (|compSubDomainl| domainForm predicate mode env))
(setq |$addForm| (first tmp3))
(setq env (third tmp3)) tmp3)
(t
(setq |$packagesUsed|
(if (and (consp |$addForm|) (eq (qfirst |$addForm|) °’|@Tuplel))
(append (qrest |$addForm|) |$packagesUsed|)
(cons |$addForm| |$packagesUsed|)))
(setq |$NRTaddForm| |$addForml|)
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(setq tmp3
(cond
((and (consp |$addForm|) (eq (qfirst |$addForm|) ’|@Tuplel))
(setq |$NRTaddForm|
(cons °’|@Tuplel
(dolist (x (cdr |$addForm|) (nreverseO tmp4))
(push (|NRTgetLocalIndex| x) tmp4))))
(lcompOrCroak| (|compTuple2Record| |$addForm|) |$EmptyModel| env))
(t
(| compOrCroak| |$addForm| |$EmptyModel| env))))
(setq |$addForm| (first tmp3))
(setq env (third tmp3))
tmp3))
(lcompCapsule| (third form) mode env)))))

5.5.3 defun compTuple2Record

— defun compTuple2Record —

(defun |compTuple2Record| (u)
(et ((1 0))
(cons ’|Record|
(loop for x in (rest u)
collect (list ’[|:| (incf i) x)))))

5.5.4 defplist compCapsule plist

We set up the compCapsule function to handle the capsule keyword by setting the special

keyword on the capsule symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’capsule ’special) ’|compCapsulel))
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5.5.5 defun compCapsule

[bootStrapError pPIH|
compCapsulelnner p27d]
addDomain pP2R|

editfile p??)
$insideExpressionlfTrue p??]
$functorForm p??]
$bootStrapMode p??]

[
[
[
[
[
[

— defun compCapsule —

(defun |compCapsule| (form mode env)
(let (|$insideExpressionIfTrue| itemList)
(declare (special |$insideExpressionIfTrue| |$functorForm| /editfile
| $bootStrapMode|))
(setq itemList (cdr form))
(cond
((eq |$bootStrapMode| t)
(1ist (|bootStrapError| |$functorForm| /editfile) mode env))
(t
(setq |$insideExpressionIfTruel| nil)
(lcompCapsuleInner| itemList mode (|addDomain| ’$ env))))))

5.5.6 defun compCapsulelnner

[addInformation p??]
compCapsuleltems pP73]
processFunctor p2Z73|

$getDomainCode p?7]

$signature p??]

$form p?7]

$addForm p?7?]
$insideCategoryPackagelfTrue p??]
$insideCategorylfTrue p??]
$functorLocalParameters p??]

— defun compCapsuleInner —

(defun |compCapsuleInner| (form mode env)

(let (localParList data code)

(declare (special |$getDomainCode| |$signature| |$form| |$addForm|
|$insideCategoryPackageIfTrue| |$insideCategoryIfTruel
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| $functorLocalParameters|))
(setq env (|addInformation| mode env))
(setq data (cons ’progn form))
(setq env (|compCapsuleItems| form nil env))
(setq localParList |$functorLocalParameters]|)
(when |$addForm| (setq data (list ’|add| |$addForm| data)))
(setq code
(if (and |$insideCategoryIfTrue| (null |$insideCategoryPackageIfTruel))
data
(lprocessFunctor| |$form| |$signature| data localParList env)))
(cons (mkpf (append |$getDomainCodel| (list code)) ’progn) (list mode env))))

5.5.7 defun processFunctor

[error p??]
[buildFunctor p??]

— defun processFunctor —

(defun |processFunctor| (form signature data localParList e)
(cond
((and (consp form) (eq (qrest form) nil)
(eq (qfirst form) ’|CategoryDefaults|))
(lerror| ’|CategoryDefaults is a reserved namel))
(t (|buildFunctor| form signature data localParList e))))

5.5.8 defun compCapsuleltems

The variable data appears to be unbound at runtime. Optimized code won’t check for this
but interpreted code fails. We should PROVE that data is unbound at runtime but have not
done so yet. Rather than remove the code entirely (since there MIGHT be a path where it
is used) we check for the runtime bound case and assign $myFunctorBody if data has a value.

The compCapsulelnner function in this file LOOKS like it sets data and expects code to
manipulate the assigned data structure. Since we can’t be sure we take the least disruptive
course of action.

[compSingleCapsuleltem pP7H]
[$top-level p?7]
[$myFunctorBody p??]
[$signatureOfForm p??)
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— defun compCapsuleltems —

(defun |compCapsuleltems| (itemlist |$predl| |$el)
(declare (special |$predl| [$el))
(let ($top_level |$myFunctorBody| |$signatureO0fForm| |$suffix|)
(declare (special $top_level |$myFunctorBody| |$signatureOfForm| |$suffixl))
(setq $top_level nil)
(setq |$myFunctorBody| nil)
(when (boundp ’|datal) (setq |$myFunctorBody| |datal))
(setq |$signatureOfForm| nil)
(setq |$suffix| 0)
(loop for item in itemlist do
(setq |$el| (lcompSingleCapsuleltem| item |$predl| [$el)))
[$el))

5.5.9 defun compSingleCapsuleltem

[doit p?7?]

[$pred p?7?]

[$e p?7?]
[macroExpandInPlace pl7d]

— defun compSingleCapsuleltem —

(defun |compSingleCapsuleltem| (item |$predl| [$el)
(declare (special |$predl| [$el))
(1doIt| (ImacroExpandInPlace| item |$el|) |$predll|)
I$el)

5.5.10 defun dolt

[lastnode p??]
[compSingleCapsuleltem p27H]
[isDomainForm pBad]
[stackWarning p??]
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compOrCroak pb=3|
stackSemanticError p??]
bright p??]

member p??]

kar p??]

—isFunctor p?7?]

insert p""]

get p""]

NRTgetLocallndex p2Id]

sublis p?7?]

compOrCroak pb=3|

sayBrightly p?7?]
formatUnabbreviated p?7?]

doItIf pPXT]

isMacro pZx7]

put p??]

cannotDo p?7]

$predl p??]

$e p?7]

$EmptyMode pC72]
$NonMentionableDomainNames p?7?]
$functorLocalParameters p? 7]
$functorsUsed p??]
$packagesUsed p?7]
$NRTopt p??)
$Representation p??]
$LocalDomainAlist p??]
$QuickCode p?7?]
$signatureOfForm p??)
$genno p?7?]

$e p?7?]
$functorLocalParameters p?7?]
$functorsUsed p??)
$packagesUsed p?7?]
$Representation p??]
$LocalDomainAlist p??)

[
[
[
[
[
[
[
[i
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

— defun dolt —

(defun |doIt| (item |$predl|)
(declare (special |$predll|))

(prog ($genno x rhs lhsp lhs rhsp rhsCode z tmpl tmp2 tmp6 op body tt

functionPart u code)

(declare (special $genno |$e| |$EmptyMode| |$signatureOfForm|
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|$QuickCode| |$LocalDomainAlist| |$Representation|
|$NRTopt | |$packagesUsed| |$functorsUsed]|
|$functorLocalParameters| |$NonMentionableDomainNames|))
(setq $genno 0)
(cond
((and (consp item) (eq (qfirst item) ’seq) (consp (qrest item))
(progn (setq tmp6 (reverse (qrest item))) t)
(consp tmp6) (consp (qfirst tmp6))
(eq (qcaar tmp6) ’|exitl|)
(consp (qcdar tmp6))
(equal (qcadar tmp6) 1)
(consp (qcddar tmp6))
(eq (qcdddar tmp6) nil))
(setq x (qcaddar tmp6))
(setq z (grest tmp6))
(setq z (nreverse z))
(rplaca item ’progn)
(rplaca (lastnode item) x)
(loop for itl in (rest item)
do (setq |$el (lcompSingleCapsuleltem| itl |$predl| [$el))))
((]isDomainForm| item |[$el)
(setq u (list ’|import| (cons (car item) (cdr item))))
(IstackWarning| (list ’|Use: import | (cons (car item) (cdr item))))
(rplaca item (car u))
(rplacd item (cdr u))
(ldoIt| item |$predll|))
((and (consp item) (eq (qfirst item) ’let) (consp (qrest item))
(consp (qcddr item)))
(setq lhs (gsecond item))
(setq rhs (qthird item))
(cond
((null (progn
(setq tmp2 (|compOrCroak| item |$EmptyModel| [$el))
(and (consp tmp2)
(progn
(setq code (qfirst tmp2))
(and (consp (qrest tmp2))
(progn
(and (consp (qcddr tmp2))
(eq (qcdddr tmp2) nil)

(PROGN
(setq |%el (qthird tmp2))
t))))))))

(|stackSemanticError|
(cons ’|cannot compile assigned value tol| (|bright| 1lhs))
nil))
((null (and (consp code) (eq (qfirst code) ’let)
(progn
(and (consp (grest code))
(progn



5.5. INDIRECT CALLED COMP ROUTINES

(setq lhsp (gsecond code))
(and (consp (qcddr code))))))
(atom (gsecond code))))
(cond
((and (consp code) (eq (gfirst code) ’progn))
(| stackSemanticError|
(1ist ’|multiple assignment | item ’| not allowed|)
nil))
(t
(rplaca item (car code))
(rplacd item (cdr code)))))

(t
(setq lhs lhsp)
(cond
((and (null (|member| (kar rhs) |$NonMentionableDomainNames|))
(null (member lhs |$functorLocalParameters]|)))
(setq |$functorLocalParameters|
(append |$functorLocalParameters| (list 1lhs)))))
(cond
((and (consp code) (eq (gfirst code) ’let)
(progn
(setq tmp2 (qrest code))
(and (consp tmp2)
(progn
(setq tmp6 (qrest tmp2))
(and (consp tmp6)
(progn
(setq rhsp (gfirst tmp6))
t)))))
(|isDomainForm| rhsp [$el))
(cond
((lisFunctor| rhsp)
(setq |$functorsUsed| (|insert| (lopOf| rhsp) |$functorsUsed|))
(setq |$packagesUsed| (|insert| (list (|opOf| rhsp))
| $packagesUsed|))))
(cond
((eq 1hs ’|Repl)
(setq |$Representation| (elt (lget| ’|Repl ’lvaluel [$el) 0))
(cond
((eq |$NRTopt| t)
(INRTgetLocalIndex| |$Representation]|))
(t nil))))
(setq |$LocalDomainAlist|
(cons (cons lhs
(sublis |$LocalDomainAlist| (elt (|get| lhs ’|valuel [$el) 0)))
|$LocalDomainAlist|))))
(cond

((and (consp code) (eq (gqfirst code) ’let))
(rplaca item (if |$QuickCode| ’qsetrefv ’setelt))
(setq rhsCode rhsp)
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(rplacd item (list ’$ (|NRTgetLocallndex| lhs) rhsCode)))
(t
(rplaca item (car code))
(rplacd item (cdr code)))))))
((and (consp item) (eq (qfirst item) ’|:|) (consp (qrest item))
(consp (qcddr item)) (eq (qcdddr item) nil))
(setq tmpl (|compOrCroak| item |$EmptyModel| [$el))
(setq I$el (caddr tmp1))
tmpl)
((and (consp item) (eq (qfirst item) ’|import|))
(loop for dom in (qrest item)
do (|sayBrightly| (cons "  importing " (|formatUnabbreviated| dom))))
(setq tmpl (|compOrCroak| item |$EmptyModel| [$el))
(setq I$el (caddr tmpl))
(rplaca item ’progn)
(rplacd item nil))
((and (consp item) (eq (qfirst item) ’if))
(ldoItIf| item |$predl| |$el))
((and (consp item) (eq (qfirst item) ’|where|) (consp (qrest item)))
(| compOrCroak| item |$EmptyMode| [$el))
((and (consp item) (eq (qfirst item) ’mdef))
(setq tmpl (|compOrCroak| item |$EmptyModel| [$el))
(setq |$el (caddr tmpl)) tmpl)
((and (consp item) (eq (qfirst item) ’def) (consp (qrest item))
(consp (gsecond item)))
(setq op (qcaadr item))
(cond
((setq body (lisMacrol| item |$el))
(setq |$el (lput| op ’Imacro| body |$el)))
(t
(setq tt (|compOrCroak| item |$EmptyModel| |$el))
(setq I$el (caddr tt))
(rplaca item ’|CodeDefinel)
(rplacd (cadr item) (list |$signatureOfForm|))
(setq functionPart (list ’|dispatchFunction| (car tt)))
(rplaca (cddr item) functionPart)
(rplacd (cddr item) nil))))
((setq u (|compOrCroak| item |$EmptyMode| [$el))
(setq code (car u))
(setq |$el (caddr uw))
(rplaca item (car code))
(rplacd item (cdr code)))
(t (lcannotDol)))))
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5.5.11 defun doltIf

[comp pEH]

userError p??]
compSingleCapsuleltem p270|
getSuccessEnvironment pBId]
localExtras p?7]

rplacd p'7'7}
$e p?7]
$functorLocalParameters p?7?]
$predl p??]

$e p?7]
$functorLocalParameters p??]
$getDomainCode p?7]
$Boolean p?7?]

[
[
[
[
[
[
[
[
[
[
[
[
[

— defun doltIf —

(defun |doItIf| (item |$predl| [3%el)
(declare (special |$predl| [$el))
(labels (

(localExtras (oldFLP)
(let (oldFLPp flpl gv ans nils n)

(declare (special |$functorLocalParameters]|
(unless (eq 0ldFLP |$functorLocalParameters|)

(setq flpl |$functorLocalParameters|)
(setq oldFLPp oldFLP)
(setq n 0)
(loop while oldFLPp
do
(setq 0ldFLPp (cdr oldFLPp))
(setq n (1+ mn)))
(setq nils (setq ans nil))
(loop for u in flpil
do
(if (or (atom w)
(let (result)

(loop for v in |$getDomainCode |

do
(setq result (or result

(and (consp v) (consp (grest v))
(equal (gsecond v) w)))))

result))

; Now we have to add code to compile all the elements of
; functorLocalParameters that were added during the conditional compilation

(setq nils (cons u nils))
(progn

| $getDomainCode|))
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(setq gv (gensym))
(setq ans (cons (list ’let gv u) ans))
(setq nils (CONS gv nils))))
(setq n (1+ m)))
(setq |$functorLocalParameters| (append oldFLP (nreverse nils)))
(nreverse ans)))))
(let (p x y olde tmpl pp xp oldFLP yp)
(declare (special |$functorLocalParameters| |$Boolean|))
(setq p (second item))
(setq x (third item))
(setq y (fourth item))
(setq olde [$el)
(setq tmpl
(or (lcomp| p |$Boolean| [$el)
(luserError| (list "not a Boolean:" p))))
(setq pp (first tmpl))
(setq |$el (third tmpl))
(setq 0ldFLP |$functorLocalParameters|)
(unless (eq x ’|noBranchl|)
(lcompSingleCapsuleItem| x |$predl| (lgetSuccessEnvironment| p [$el))
(setq xp (localExtras oldFLP)))
(setq oldFLP |$functorLocalParameters|)
(unless (eq y ’|noBranchl|)
(lcompSingleCapsuleltem| y |$predl| (|getInverseEnvironment| p olde))
(setq yp (localExtras oldFLP)))
(rplaca item ’cond)
(rplacd item (list (cons pp (cons x xp)) (cons ’’t (coms y yp)))))))

5.5.12 defun isMacro
[get p?7]
— defun isMacro —

(defun |isMacro| (x env)
(let (op args signature body)
(when
(and (consp x) (eq (qfirst x) ’def) (consp (qrest x))
(consp (gsecond x)) (consp (qcddr x))
(consp (qcdddr x))
(consp (qcddddr x))
(eq (qrest (qcddddr x)) nil))
(setq op (qcaadr x))
(setq args (qcdadr x))
(setq signature (qthird x))
(setq body (gqfirst (qcddddr x)))
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(when

(and (null (lget| op ’Imodemap| env))
(null args)
(null (lget| op ’Imodel| env))
(consp signature)
(eq (qrest signature) nil)
(null (gfirst signature)))

body))))

5.5.13 defplist compCase plist

We set up the compCase function to handle the case keyword by setting the special keyword
on the case symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|casel| ’special) ’|compCasel))

5.5.14 defun compCase

Will the jerk who commented out these two functions please NOT do so again. These
functions ARE needed, and case can NOT be done by modemap alone. The reason is that
A case B requires to take A evaluated, but B unevaluated. Therefore a special function
is required. You may have thought that you had tested this on “failed” etc., but “failed”
evaluates to it’s own mode. Try it on x case $ next time.

An angry JHD - August 15th., 1984 [addDomain p2Z3|
[compCasel p2=a]
[coerce pBRI

— defun compCase —

(defun |compCase| (form mode env)
(let (mp td)
(setq mp (third form))
(setq env (|addDomain| mp env))
(when (setq td (|compCasel| (second form) mp env)) (lcoerce|l td mode))))
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5.5.15 defun compCasel

[comp phdl)
[getModemapList pPad)
[nreverse0 p?7?]
[modeEqual pBE2|
[$Boolean p??]
[$EmptyMode pCZ2]

— defun compCasel —

(defun |compCasel| (form mode env)
(let (xp mp ep map tmp3 tmp5 tmp6 u fn)
(declare (special |$Boolean| |$EmptyModel))
(when (setq tmp3 (|comp| form |$EmptyMode| env))
(setq xp (first tmp3))
(setq mp (second tmp3))
(setq ep (third tmp3))
(when
(setq u
(dolist (modemap (|getModemapList| ’|casel| 2 ep) (nreverse0O tmp5))
(setq map (first modemap))
(when
(and (consp map) (consp (qrest map)) (consp (qcddr map))
(consp (qcdddr map))
(eq (qcddddr map) nil)
(ImodeEqual| (fourth map) mode)
(ImodeEqual| (third map) mp))
(push (second modemap) tmp5))))
(when
(setq fn
(dolist (onepair u tmp6)
(when (first onepair) (setq tmp6 (or tmp6 (second onepair))))))
(list (list ’lcalll fn xp) |$Boolean| ep))))))

5.5.16 defplist compCat plist

We set up the compCat function to handle the Record keyword by setting the special
keyword on the Record symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|Record| ’special) ’|compCatl|))
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5.5.17 defplist compCat plist

We set up the compCat function to handle the Mapping keyword by setting the special
keyword on the Mapping symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|Mapping| ’special) ’|compCatl|))

5.5.18 defplist compCat plist

We set up the compCat function to handle the Union keyword by setting the special keyword
on the Union symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|Union| ’special) ’|compCatl))

5.5.19 defun compCat
[getl p?7]
— defun compCat —

(defun |compCat| (form mode env)
(declare (ignore mode))
(let (functorName fn tmpl tmp2 funList op sig catForm)
(setq functorName (first form))
(when (setq fn (getl functorName °’|makeFunctionListl))
(setq tmpl (funcall fn form form env))
(setq funlist (first tmpl))
(setq env (second tmpl))
(setq catForm
(list ’[Join| ’(|SetCategoryl)
(cons ’category
(cons ’|domain]|
(dolist (item funList (nreverseO tmp2))
(setq op (first item))
(setq sig (second item))
(unless (eq op ’=) (push (list ’signature op sig) tmp2)))))))
(list form catForm env))))
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5.5.20 defplist compCategory plist

We set up the compCategory function to handle the category keyword by setting the
special keyword on the category symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’category ’special) ’|compCategoryl))

5.5.21 defun compCategory

[resolve pBEI|

compCategoryltem pZX1]
mkExplicitCategoryFunction pPRg]
systemErrorHere p?7?]

$siglist p??]

$atList p?7?]

$top-level p?7?]

$sigList p??]

$atList p?7]

[
[
[
[
[
[
[
[

— defun compCategory —

(defun |compCategory| (form mode env)
(let ($top_level |$sigList| |$atList| domainOrPackage z rep)
(declare (special $top_level |$siglist| |$atlistl|))
(setq $top_level t)
(cond
((and
(equal (setq mode (|resolve| mode (list ’|Categoryl)))
(list ’ICategoryl))
(consp form)
(eq (gfirst form) ’category)
(consp (qrest form)))
(setq domainOrPackage (second form))
(setq z (qcddr form))
(setq |$siglist| nil)
(setq |$atList| nil)
(dolist (x z) (lcompCategoryItem| x nil))
(setq rep
(ImkExplicitCategoryFunction| domainOrPackage |$siglist| |$atList|))
(list rep mode env))
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(t
(|systemErrorHere| "compCategory")))))

5.5.22 defun compCategoryltem

[compCategoryltem pZX]
[mkpf p?7?]

[$sigList p??)

[$atList p??]

— defun compCategoryltem —

(defun |compCategoryItem| (x predl)
(let (p e a b c predlp pred y z op sig)
(declare (special |$sigList| |$atListl))
(cond
((aull x) nil)
; 1. if x is a conditional expression, recurse; otherwise, form the predicate
((and (consp x) (eq (gfirst x) ’cond)
(consp (qrest x)) (eq (qcddr x) nil)
(consp (gsecond x))
(consp (qcdadr x))
(eq (qcddadr x) nil))
(setq p (gcaadr x))
(setq e (gcadadr x))
(setq predlp (cons p predl))
(cond
((and (consp e) (eq (gfirst e) ’progn))
(setq z (qrest e))
(dolist (y z) (l|compCategoryItem| y predlp)))
(t (lcompCategoryItem| e predlp))))
((and (consp x) (eq (qfirst x) ’if) (consp (qrest x))
(consp (qcddr x)) (consp (qecdddr x))
(eq (gcddddr x) nil))
(setq a (gsecond x))
(setq b (qthird x))
(setq c (qfourth x))
(setq predlp (cons a predl))
(unless (eq b ’|noBranchl|)
(cond
((and (consp b) (eq (qfirst b) ’progn))
(setq z (qrest b))
(dolist (y z) (lcompCategoryItem| y predlp)))
(t (lcompCategoryItem| b predlp))))
(cond
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((eq ¢ ’|noBranch|) nil)
(t
(setq predlp (cons (list ’|not| a) predl))
(cond
((and (consp c) (eq (qfirst c) ’progn))
(setq z (grest c))
(dolist (y z) (lcompCategoryItem| y predlp)))
(t (lcompCategoryItem| c predlp))))))
(t
(setq pred (if predl (mkpf predl ’and) t))
(cond
; 2. if attribute, push it and return
((and (consp x) (eq (qfirst x) ’attribute)
(consp (qrest x)) (eq (qcddr x) nil))
(setq y (gsecond x))
(push (mkq (list y pred)) |$atListl))
; 3. it may be a list, with PROGN as the CAR, and some information as the CDR
((and (consp x) (eq (qfirst x) ’progn))
(setq z (qrest x))
(dolist (u z) (lcompCategoryItem| u predl)))
(t
; 4. otherwise, x gives a signature for a single operator name or a list of
; names; if a list of names, recurse
(cond ((eq (car x) ’signature) (car x)))
(setq op (cadr x))
(setq sig (cddr x))
(cond
((null (atom op))
(dolist (y op)
(| compCategoryItem| (cons ’signature (cons y sig)) predl)))
(t
; 5. branch on a single type or a signature %with source and target
(push (mkq (list (cdr x) pred)) [$sigList])))))))))

5.5.23 defun mkExplicitCategoryFunction

[mkq p?7?]

[union p??]
[mustInstantiate p2xY|
[remdup p??]
[identp p??]
[wrapDomainSub pZd0]

— defun mkExplicitCategoryFunction —
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(defun |mkExplicitCategoryFunction| (domainOrPackage sigList atList)
(let (body sig parameters)
(setq body
(1ist ’|mkCategory| (mkq domainOrPackage)
(cons ’list (reverse sigList))
(cons ’list (reverse atList))
(mkq
(let (result)
(loop for item in siglist
do
(setq sig (car (cdaadr item)))
(setq result
(lunion| result
(loop for d in sig
when (|mustInstantiate| d)
collect d))))
result))
nil))
(setq parameters
(remdup
(let (result)
(loop for item in siglist
do
(setq sig (car (cdaadr item)))
(setq result
(append result
(loop for x in sig
when (and (identp x) (not (eq x ’$)))
collect x))))
result)))
(lwrapDomainSub| parameters body)))

5.5.24 defun mustInstantiate

[getl p?7]
[$DummyFunctorNames p??]

— defun mustInstantiate —

(defun |mustInstantiate| (d)
(declare (special |$DummyFunctorNames]|))
(and (consp d)
(null (or (member (qfirst d) |$DummyFunctorNames|)
(getl (qfirst d) ’|makeFunctionList|)))))
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5.5.25 defun wrapDomainSub

— defun wrapDomainSub —

(defun |wrapDomainSub| (parameters x)

(1ist ’|DomainSubstitutionMacro| parameters x))

5.5.26 defplist compColon plist

We set up the compColon function to handle the :

on the : symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|:| ’special) ’|compColon|))

5.5.27 defun compColon

[compColonInside pbYd|
[assoc p?7?]
[getDomainsInScope p2ad]
[isDomainForm pBad]
[compColon member (vol5)]
[addDomain p2Zs|
[isCategoryForm p??]
[unknownTypeError p2ad]
[compColon p2ad]
[eqsubstlist p??]
[take p??]
[length p??]
[nreverse0 p?7?]
[getmode p?7]

[systemErrorHere p?7?]

[put p??]

[makeCategoryForm pZd3]

[genSomeVariable p??]

CHAPTER 5.

COMPILE TRANSFORMERS

keyword by setting the special keyword
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[$1hsOfColon p?7?]

[$noEnv p?7?)
[$insideFunctorIfTrue p?7?]
[$bootStrapMode p??]
[$FormalMap VariableList pPGa]
[$insideCategorylfTrue p??]
[$insideExpressionIfTrue p??]

— defun compColon —

(defun |compColon| (form mode env)
(let (1$1hs0fColon| argf argt tprime mprime r td op argl newTarget a
signature tmp2 catform tmp3 g2 gb)
(declare (special |$1lhsOfColon| |$noEnv| |$insideFunctorIfTruel
| $bootStrapMode| |$FormalMapVariableList|
|$insideCategoryIfTrue| |$insideExpressionIfTruel))
(setq argf (second form))
(setq argt (third form))
(if |$insideExpressionIfTruel
(lcompColonInside| argf mode env argt)

(progn
(setq |$1hs0fColon| argf)
(setq argt
(cond

((and (atom argt)
(setq tprime (lassoc| argt (|getDomainsInScope| env))))
tprime)

((and (lisDomainForm| argt env) (null |$insideCategoryIfTruel))

(unless (|member| argt (|getDomainsInScopel| env))
(setq env (|laddDomain| argt env)))

argt)
((or (|isDomainForm| argt env) (|isCategoryForm| argt env))
argt)
((and (consp argt) (eq (qfirst argt) ’|Mappingl)
(progn

(setq tmp2 (qrest argt))

(and (consp tmp2)
(progn
(setq mprime (gfirst tmp2))
(setq r (qrest tmp2))

t))))
argt)
(t
(lunknownTypeError| argt)
argt)))
(cond

((eq (car argf) ’listof)
(dolist (x (cdr argf) td)
(setq td (lcompColon| (list ’|:| x argt) mode env))

291
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(setq env (third td))))
(t
(setq env
(cond
((and (consp argf)
(progn
(setq op (qfirst argf))
(setq argl (qrest argf))
t)
(null (and (consp argt) (eq (qfirst argt) ’|Mappingl))))
(setq newTarget
(egsubstlist (take (|#| argl) |$FormalMapVariableList]|)
(dolist (x argl (nreverseO g2))

(setq g2
(cons
(cond
((and (consp x) (eq (gfirst x) ’|:[)
(progn
(setq tmp2 (qrest x))
(and (consp tmp2)
(progn
(setq a (qfirst tmp2))
(setq tmp3 (qrest tmp2))
(and (consp tmp3)
(eq (qrest tmp3) nil)
(progn
(setq mode (qfirst tmp3))
t))))))
a)
(t %))
g2)))
argt))

(setq signature
(cons ’|Mapping|
(cons newTarget
(dolist (x argl (nreverse0O gb))
(setq gb
(cons
(cond
((and (consp x) (eq (qfirst x) ’[:])
(progn
(setq tmp2 (grest x))
(and (consp tmp2)
(progn
(setq a (gfirst tmp2))
(setq tmp3 (grest tmp2))
(and (consp tmp3)
(eq (grest tmp3) nil)
(progn
(setq mode (gfirst tmp3))



5.5. INDIRECT CALLED COMP ROUTINES 293

t))))))
mode)
(t
(or (|lgetmode| x env)
(IsystemErrorHere| "compColon01d"))))
g5))))))
(lput| op ’|model| signature env))
(t (lput| argf ’Imode| argt env))))

(cond
((and (null |$bootStrapModel|) |$insideFunctorIfTruel
(progn
(setq tmp2 (|makeCategoryForm| argt env))
(and (consp tmp2)
(progn
(setq catform (gfirst tmp2))
(setq tmp3 (qrest tmp2))
(and (consp tmp3)
(eq (grest tmp3) nil)
(progn
(setq env (qfirst tmp3))
t))))))
(setq env
(lput| argf ’|value| (list (|genSomeVariable|) argt |$noEnv]|)
env))))

(1ist ’|/throwAway| (lgetmode| argf env) env )))))))

5.5.28 defun makeCategoryForm

[isCategoryForm p??]
[compOrCroak pb3|
[$EmptyMode pILZ2]

— defun makeCategoryForm —

(defun |makeCategoryForm| (c env)
(let (tmpl)
(declare (special |$EmptyModel))
(when (|isCategoryForm| c env)
(setq tmpl (|compOrCroak| ¢ |$EmptyMode| env))
(list (first tmpl) (third tmp1)))))
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5.5.29 defplist compCons plist

We set up the compCons function to handle the cons keyword by setting the special keyword
on the cons symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’cons ’special) ’|compCons|))

5.5.30 defun compCons

[compConsl pPZdd|
[compForm pBZ]|

— defun compCons —

(defun |compCons| (form mode env)
(or (lcompCons1| form mode env) (|compForm| form mode env)))

5.5.31 defun compConsl

[comp phd)
[convert pBO]
[$EmptyMode plz2]

— defun compConsl —

(defun |compConsl| (arg mode env)
(let (mx y my yt mp mr ytp tmpl x td)
(declare (special |$EmptyModel))
(setq x (second arg))
(setq y (third arg))
(when (setq tmpl (|comp| x |$EmptyMode| env))
(setq x (first tmpl))
(setq mx (second tmpl))
(setq env (third tmpl))
(cond
((null y)
(lconvert| (list (list ’list x) (list ’|List| mx) env ) mode))
(t
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(when (setq yt (lcomp| y |$EmptyModel| env))
(setq y (first yt))
(setq my (second yt))
(setq env (third yt))
(setq td
(cond
((and (consp my) (eq (gfirst my) ’|List|) (consp (qrest my)))
(setq mp (second my))
(when (setq mr (list ’|List| (|resolve| mp mx)))
(when (setq ytp (lconvert| yt mr))
(when (setq tmpl (|convert| (list x mx (third ytp)) (second mr)))
(setq x (first tmpl))
(setq env (third tmpl))
(cond
((and (consp (car ytp)) (eq (gqfirst (car ytp)) ’list))
(list (cons ’list (cons x (cdr (car ytp)))) mr env))
(t
(list (list ’cons x (car ytp)) mr env)))))))
(t
(list (list ’cons x y) (list ’|Pair| mx my) env ))))
(lconvert| td mode)))))))

5.5.32 defplist compConstruct plist

We set up the compConstruct function to handle the construct keyword by setting the
special keyword on the construct symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|construct| ’special) ’|compConstructl))

5.5.33 defun compConstruct

[modelsAggregateOf p?7]
[compList pBI]

[convert pGO]

[compForm pBII7]|
[compVector pBZY|
[getDomainsInScope p2al]

— defun compConstruct —
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(defun |compConstruct| (form mode env)
(let (z y td tp)
(setq z (cdr form))
(cond
((setq y (lmodeIsAggregateOf| ’|List| mode env))
(if (setq td (lcompList| z (list ’|List| (cadr y)) env))
(lconvert| td mode)
(| compForm| form mode env)))
((setq y (ImodeIsAggregateOf| ’|Vector| mode env))
(if (setq td (lcompVector| z (list ’|Vector| (cadr y)) env))
(lconvert| td mode)
(| compForm| form mode env)))
((setq td (|compForm| form mode env)) td)
(t
(dolist (d (|getDomainsInScope| env))
(cond
((and (setq y (ImodeIsAggregateOf| ’|List| d env))
(setq td (lcompList| z (list ’|List| (cadr y)) env))
(setq tp (lconvert| td mode)))
(return tp))
((and (setq y (ImodeIsAggregateOf| ’|Vector| d env))
(setq td (lcompVector| z (1list ’|Vector| (cadr y)) env))
(setq tp (lconvert| td mode)))
(return tp))))))))

5.5.34 defplist compConstructorCategory plist

We set up the compConstructorCategory function to handle the ListCategory keyword by
setting the special keyword on the ListCategory symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|ListCategory| ’special) ’|compConstructorCategoryl|))

5.5.35 defplist compConstructorCategory plist
We set up the compConstructorCategory function to handle the RecordCategory keyword
by setting the special keyword on the RecordCategory symbol property list.

— postvars —

(eval-when (eval load)
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(setf (get ’|RecordCategory| ’special) ’|compConstructorCategoryl))

5.5.36 defplist compConstructorCategory plist
We set up the compConstructorCategory function to handle the UnionCategory keyword
by setting the special keyword on the UnionCategory symbol property list.

— postvars —

(eval-when (eval load)
(setf (get ’|UnionCategory| ’special) ’|compConstructorCategoryl))

5.5.37 defplist compConstructorCategory plist
We set up the compConstructorCategory function to handle the VectorCategory keyword
by setting the special keyword on the VectorCategory symbol property list.

— postvars —

(eval-when (eval load)
(setf (get ’|VectorCategory| ’special) ’|compConstructorCategoryl))

5.5.38 defun compConstructorCategory

[resolve pBET]
[$Category p??]

— defun compConstructorCategory —

(defun |compConstructorCategory| (form mode env)
(declare (special |$Categoryl))
(1ist form (|resolve| |$Category| mode) env))
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5.5.39 defun getAbbreviation

[constructor? p?7]
[assq p?7]
[mkAbbrev pZIs|

[rplac p?7?]
[$abbreviationTable p??]
[$abbreviationTable p??]

— defun getAbbreviation —

(defun |getAbbreviation| (name c)

(let (cname x n upc newAbbreviation)
(declare (special |$abbreviationTablel))
(setq cname (|constructor?| name))

(cond
((setq x (assq cname |$abbreviationTablel))
(cond
((setq n (assq name (cdr x)))
(cond
((setq upc (assq ¢ (cdr n)))
(cdr upc))
(t

(setq newAbbreviation (|mkAbbrev| x cname))
(rplac (cdr n) (cons (cons c newAbbreviation) (cdr n)))
newAbbreviation)))
(t
(setq newAbbreviation (|mkAbbrev| x x))
(rplac (cdr x)
(cons (cons name (list (cons c newAbbreviation))) (cdr x)))
newAbbreviation)))
(t
(setq |$abbreviationTable|
(cons (list cname (list name (cons c cname))) |$abbreviationTablel))
cname))))

5.5.40 defun mkAbbrev

[addSuffix pZHd]
[alistSize pPZdY]

— defun mkAbbrev —

(defun |mkAbbrev| (x z)
(laddSuffix| (lalistSizel| (cdr x)) z))
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5.5.41 defun addSuffix

— defun addSuffix —

(defun |addSuffix| (n u)
(let (s)
(if (alpha-char-p (elt (spadlet s (stringimage u)) (maxindex s)))
(intern (strconc s (stringimage n)))
(internl (strconc s (stringimage ’|;|) (stringimage n))))))

5.5.42 defun alistSize

— defun alistSize —

(defun |alistSizel| (c)
(labels (
(count (x level)
(cond
((eql level 2) (l#| %))
((null x) 0)
(+ (count (cdar x) (1+ level))
(count (cdr x) level)))))
(count c 1)))

5.5.43 defun getSignatureFromMode

[getmode p?7]
[opOf p?7?]
[length p??]
[stack AndThrow p??]
[eqsubstlist p?7?]

[take p?7?]
[$FormalMap VariableList pPGE]
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— defun getSignatureFromMode —

(defun |getSignatureFromMode| (form env)
(let (tmpl signature)
(declare (special |$FormalMapVariableList]))
(setq tmpl (lgetmodel| (lopOf| form) env))
(when (and (consp tmpl) (eq (gqfirst tmpl) ’|Mappingl))

(setq signature (qrest tmpl))

(if (not (eql (l#| form) (|#| signature)))
(|stackAndThrow| (list ’|Wrong number of arguments: | form))
(egsubstlist (cdr form)

(take (|#| (cdr form)) |$FormalMapVariableList]|)
signature)))))

5.5.44 defun getSpecialCaseAssoc

[$functorForm p??]
[$functorSpecialCases p?7?]

— defun getSpecialCaseAssoc —

(defun |getSpecialCaseAssoc| ()
(declare (special |$functorSpecialCases| |$functorForml))
(loop for r in (rest |$functorForm|)
for z in (rest |$functorSpecialCases]|)
when z
collect (cons r z)))

5.5.45 defun addArgumentConditions

[mkq p??]

systemErrorHere p?7?]

$true p?7?)

$functionName p?7]

$body p?7?]
$argumentConditionList p??]
$argumentConditionList p??]

[
[
[
[
[
[

— defun addArgumentConditions —
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(defun |addArgumentConditions| (|$body| |$functionNamel)
(declare (special |$body| |$functionName| |$argumentConditionList| |$truel))
(labels (

(fn (clist)
(let (n untypedCondition typedCondition)
(cond
((and (consp clist) (consp (qfirst clist)) (consp (qcdar clist))
(consp (gcddar clist))
(eq (gcdddar clist) nil))
(setq n (qcaar clist))
(setq untypedCondition (qcadar clist))
(setq typedCondition (gcaddar clist))
(list ’cond
(list typedCondition (fn (cdr clist)))
(1ist |$truel
(1ist ’|argumentDataError| n
(mkq untypedCondition) (mkq |$functionNamel|)))))
((null clist) |$bodyl)
(t (IsystemErrorHere| "addArgumentConditions"))))))

(if |$argumentConditionList|

(fn |$argumentConditionList]|)
| $body1)))

5.5.46 defun stripOffSubdomainConditions

[assoc p?7?]
[mkpf p?7?]
[$argumentConditionList p??]
[$argumentConditionList p??]

— defun stripOffSubdomainConditions —

(defun |stripOffSubdomainConditions| (margl argl)
(let (pair (i 0))
(declare (special |$argumentConditionList]))
(loop for x in margl for arg in argl
do (incf i)
collect
(cond
((and (consp x) (eq (qfirst x) ’|SubDomain|) (consp (qrest x))
(consp (qcddr x)) (eq (qcdddr x) nil))
(cond
((setq pair (lassoc| i |$argumentConditionList|))
(rplac (cadr pair) (mkpf (list (third x) (cadr pair)) ’and))
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(second x))
(t
(setq |$argumentConditionList|
(cons (list i arg (third x)) |$argumentConditionList]))
(second x))))
(t x))))

5.5.47 defun stripOffArgumentConditions

[$argumentConditionList p??]
[$argumentConditionList p??]

— defun stripOffArgumentConditions —

(defun |stripOffArgumentConditions| (argl)
(let (condition (i 0))
(declare (special |$argumentConditionList]))
(loop for x in argl
do (incf i)
collect
(cond
((and (consp x) (eq (gqfirst x) ’[\I|) (comnsp (gqrest x))
(consp (qecddr x)) (eq (qecdddr x) nil))
(setq condition (subst ’|#1| (second x) (third x) :test #’equal))
(setq |$argumentConditionList]|
(cons (list i (second x) condition) |$argumentConditionList]))
(second x))

t X))

5.5.48 defun getSignature

Try to return a signature. If there isn’t one, complain and return nil. If there are more than
one then remove any that are subsumed. If there is still more than one complain else return
the only signature. [get p??]
[length p??]
[remdup p??]
[knownlInfo p?7?]
[getmode p?7]
[say p?7]
[printSignature p??]
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[SourceLevelSubsume p?7]
[stackSemanticError p??]
[$e p?7]

— defun getSignature —

(defun |getSignature| (op argModelList |$el)
(declare (special [$el))
(let (mmList pred u tmpl dc sig sigl)
(setq mmList (|get| op ’Imodemap| [$el))
(cond
((eql 1
(1#] (setq sigl (remdup
(loop for item in mmList
do
(setq dc (caar item))
(setq sig (cdar item))
(setq pred (caadr item))
when (and (eq dc ’$) (equal (cdr sig) argModelist) (|knownInfo| pred))
collect sig)))))
(car sigl))
((null sigl)
(cond
((progn
(setq tmpl (setq u (|getmode| op [$el)))
(and (consp tmpl) (eq (qfirst tmpl) °’|Mappingl)))
(qrest tmpl))

(t
(say "sx#xkkkkkkxkxk USER ERROR *xkkkkkkkk')
(say "available signatures for " op ": ")
(cond
((null mmList) (say " NONE™))
(t
(loop for item in mmList
do (lprintSignature| ’| | op (cdar item)))
(lprintSignature| ’|NEED | op (cons ’?7 argModelist))))
nil)))

(t
; Before we complain about duplicate signatures, we should
;  check that we do not have for example, a partial - as
; well as a total one. SourceLevelSubsume should do this
(loop for u in sigl do

(loop for v in sigl

when (null (equal u v))

do (when (|SourcelLevelSubsume| u v) (setq sigl (|deletel v sigl)))))
(cond

((eql 1 (l#| sigl)) (car sigl))

(t

(|stackSemanticError|
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(1ist ’|duplicate signatures for | op ’|: | argModelList) nil)))))))))

5.5.49 defun checkAndDeclare

[get ArgumentMode pBOH]
[modeEqual pBE2|

[put p??]

[sayBrightly p?7?]

[bright p??]

— defun checkAndDeclare —

(defun |checkAndDeclare| (argl form sig env)
(let (m1 stack)
(loop for a in argl for m in (rest sig)
do
(if (setq ml (|getArgumentMode| a env))
(if (null (ImodeEqual| ml m))
(setq stack
(cons | | (append (lbright| a)
(cons "must have type "
(cons m
(cons " not "
(cons ml
(cons ’|%1] stack)))))))))
(setq env (|lput| a ’Imode| m env))))
(when stack
(|sayBrightlyl
(cons "  Parameters of "
(append (|bright| (car form))
(cons " are of wrong type:"
(cons ’|%1] stack))))))
env))

5.5.50 defun hasSigInTargetCategory

[get ArgumentMode pBOH]
[remdup p??]

[length p??]
[getSignatureFromMode p2Zdd]
[stackWarning p??]
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[compareMode2Arg p??]
[bright p??]
[$domainShell p?7?]

— defun hasSigInTargetCategory —

(defun |hasSigInTargetCategoryl (argl form opsig env)
(labels (
(fn (opName sig opsig mList form)
(declare (special |$opl))
(and
(and
(and (equal opName |$opl|) (equal (|#| sig) (l#| form)))
(or (null opsig) (equal opsig (car sig))))
(let ((result t))
(loop for x in mList for y in (rest sig)
do (setq result (and result (or (null x) (|modeEquall x y)))))
result))))
(let (mList potentialSigList c sig)
(declare (special |$domainShelll))
(setq mList
(loop for x in argl
collect (|getArgumentMode| x env)))
(setq potentialSiglList
(remdup
(loop for item in (elt |$domainShell| 1)
when (fn (caar item) (cadar item) opsig mList form)
collect (cadar item))))
(setq c (|#| potentialSigList))

(cond
((eql 1 c) (car potentialSigList))
((eql 0 ¢)
(when (equal (|#| (setq sig (lgetSignatureFromMode| form env))) (|#| form))
sig))
(> c1)

(setq sig (car potentialSigList))
(|stackWarning]|
(cons ’|signature of 1lhs not unique: |
(append (|bright| sig) (1list ’|chosen|))))
sig)
(t nil)))))

5.5.51 defun getArgumentMode

[get p?7?]
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— defun getArgumentMode —

(defun |getArgumentMode| (x e)
(if (stringp x) x (lget| x ’|model e)))

5.5.52 defplist compEIlt plist

We set up the compElt function to handle the elt keyword by setting the special keyword
on the elt symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|elt| ’special) ’|compElt|))

5.5.63 defun compkElt

[compForm pB7]

[isDomainForm pBad]
[addDomain pPZR|
[getModemapListFromDomain p260]
[length p??]
[stackMessage p?7]
[stackWarning p??]
[convert pBOO]
[opOf p?7?]
[getDeltaEntry p??]
[$One p?7]

[$Zero p?7?]

— defun compElt —

(defun |compElt| (form mode env)

(let (aDomain anOp mmList n modemap sig pred val)

(declare (special |$0nel| |$Zerol))

(setq anOp (third form))

(setq aDomain (second form))

(cond

((null (and (consp form) (eq (qfirst form) ’lelt]|)

(consp (qrest form)) (consp (qcddr form))
(eq (gcdddr form) nil)))
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(| compForm| form mode env))
((eq aDomain ’|Lispl)
(1ist (cond
((equal anOp |$Zerol) 0)
((equal anOp [$0nel) 1)
(t an0p))
mode env))
((lisDomainForm| aDomain env)
(setq env (|addDomain| aDomain env))
(setq mmList (|getModemapListFromDomain| anOp O aDomain env))
(setq modemap
(progn
(setq n (|#| mmList))
(cond
((eql 1 n) (elt mmList 0))
((eql O n)
(IstackMessagel
(list "Operation " ’|%b| anOp ’|%d| "missing from domain:
aDomain nil))

nil)
(t
(| stackWarning]
(list "more than 1 modemap for: " anOp " with dc="
aDomain " ===>" mmList ))
(elt mmList 0)))))
(when modemap
(setq sig (first modemap))
(setq pred (caadr modemap))
(setq val (cadadr modemap))
(unless (and (not (eql (|#| sig) 2))
(null (and (consp val) (eq (qfirst val) ’leltl))))
(setq val (lgenDeltaEntry| (cons (lopOf| anOp) modemap)))
(lconvert| (list (list ’|calll| val) (second sig) env) mode))))
(t
(lcompForm| form mode env)))))

5.5.54 defplist compExit plist

We set up the compExit function to handle the exit keyword by setting the special keyword

on the exit symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’lexit| ’special) ’|compExitl))
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5.5.55 defun compExit

[comp phd)
[modifyModeStack pBZ3]
[stackMessagelfNone p??]
[$exitModeStack p??)

— defun compExit —

(defun |compExit| (form mode env)
(let (exitForm index ml u)
(declare (special |$exitModeStackl))
(setq index (1- (second form)))
(setq exitForm (third form))
(cond
((null |$exitModeStack|)
(lcomp| exitForm mode env))
(t
(setq m1 (elt |$exitModeStack| index))
(setq u (|lcomp| exitForm ml env))
(cond
(u
(lmodifyModeStack| (second u) index)
(list (list ’|TAGGEDexit| index u) mode env))
(t
(I stackMessageIfNone|
(list ’|cannot compile exit expression| exitForm ’|in model| m1))))))))

5.5.56 defplist compHas plist

We set up the compHas function to handle the has keyword by setting the special keyword
on the has symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|has| ’special) ’|compHas|))
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5.5.57 defun compHas

[chaseInferences p?7?]
compHasFormat pBY]|
coerce pBad]

$e p?7]

$e p?7]
$Boolean p?7?]

[
[
[
[
[

— defun compHas —

(defun |compHas| (pred mode |$el)
(declare (special |$e| |$Boolean]))
(let (a b predCode)
(setq a (second pred))
(setq b (third pred))
(setq I$el (lchaseInferences| pred |$el))
(setq predCode (|compHasFormat| pred))
(lcoerce| (list predCode |$Boolean| [$e|) mode)))

5.5.58 defun compHasFormat

[

[sublislis p?7?]

[comp pbY]

[mkList pBIM]
[mkDomainConstructor p??]
[isDomainForm pBad]
[$FormalMapVariableList pPGa]
[$EmptyMode pLC72|

[
[
[

— defun compHasFormat —

(defun |compHasFormat| (pred)
(let (olda b argl formals tmpl a)
(declare (special |$EmptyEnvironment| |$e| |$EmptyModel|
| $FormalMapVariableList| |$form|))
(when (eq (car pred) ’l|has|) (car pred))
(setq olda (second pred))
(setq b (third pred))
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(setq argl (rest |$forml))
(setq formals (take (l#| argl) |$FormalMapVariableList]|))
(setq a (sublislis argl formals olda))
(setq tmpl (lcomp| a |$EmptyModel| [$el))
(when tmpl
(setq a (car tmpl))
(setq a (sublislis formals argl a))
(cond
((and (consp b) (eq (qfirst b) ’attribute) (consp (qrest b))
(eq (qcddr b) nil))
(list ’|HasAttribute| a (list ’quote (gsecond b))))
((and (consp b) (eq (qfirst b) ’signature) (consp (qrest b))
(consp (qcddr b)) (eq (qecdddr b) NIL))
(list ’|HasSignature| a
(ImkList]|
(1ist (MKQ (gsecond b))
(ImkList |
(loop for type in (qthird b)
collect (|mkDomainConstructor| type)))))))
((lisDomainForm| b |$EmptyEnvironment]|)
(list ’equal a b))
(t
(list ’|HasCategoryl a (ImkDomainConstructor| b)))))))

5.5.59 defun mkList

— defun mkList —

(defun |mkList| (u)
(when u (cons ’list u)))

5.5.60 defplist complf plist

We set up the compIf function to handle the if keyword by setting the special keyword
on the if symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’if ’special) ’|compIf]))
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5.5.61 defun complf

[canReturn pBIY|
[intersectionEnvironment p??]
[compBoolean pBI|
[compFromlIf pBI7]
[resolve pBEI])
[coerce pBAT]
[quotify p?7?]

[$Boolean p?7?]

— defun complf —

(defun |compIf| (form mode env)
(labels (
(environ (bEnv cEnv b c env)
(cond
((lcanReturn| b 0 0 t)

(if (lcanReturn| c¢ 0 0 t) (|intersectionEnvironment| bEnv cEnv) bEnv))

((lcanReturn| ¢ 0 0 t) cEnv)
(t env))))

(let (a b ¢ tmpl xa ma Ea Einv Tb xb mb Eb Tc xc mc Ec xbp x returnEnv)

(declare (special |$Boolean]|))
(setq a (second form))
(setq b (third form))
(setq ¢ (fourth form))

(when (setq tmpl (|compBoolean| a |$Boolean| env))

(setq xa (first tmpl))

(setq ma (second tmpl))

(setq Ea (third tmpl))

(setq Einv (fourth tmpl))

(when (setq Tb (|compFromIf| b mode Ea))
(setq xb (first Tb))
(setq mb (second Tb))
(setq Eb (third Tb))

(when (setq Tc (|compFromIf| ¢ (|resolve| mb mode) Einv))

(setq xc (first Tc))

(setq mc (second Tc))

(setq Ec (third Tc))

(when (setq xbp (|coercel Tb mc))
(setq x (list ’if xa (first xbp) xc))

(setq returnEnv (environ (third xbp) Ec (first xbp) xc env))

(list x mc returnEnv))))))))
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5.5.62 defun compFromlIf
[comp phdl)
— defun compFromlIf —

(defun |compFromIf| (a m env)
(if (eq a ’|noBranchl|)
(list ’|noBranch| m env)
(lcomp| a m env)))

5.5.63 defun canReturn

[say p?7]
[canReturn pBI7|
[systemErrorHere p??]

— defun canReturn —

(defun |canReturn| (expr level exitCount ValueFlag)
(labels (
(findThrow (gs expr level exitCount ValueFlag)
(cond
((atom expr) nil)
((and (consp expr) (eq (qfirst expr) ’throw) (consp (qrest expr))
(equal (gsecond expr) gs) (consp (qcddr expr))
(eq (qcdddr expr) nil))
t)
((and (consp expr) (eq (qfirst expr) ’seq))
(let (result)
(loop for u in (qrest expr)
do (setq result
(or result
(findThrow gs u (1+ level) exitCount ValueFlag))))
result))
(t
(let (result)
(loop for u in (rest expr)
do (setq result
(or result
(findThrow gs u level exitCount ValueFlag))))
result)))))
(let (op gs)
(cond
((atom expr) (and ValueFlag (equal level exitCount)))
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((eq (setq op (car expr)) ’quote) (and ValueFlag (equal level exitCount)))
((eq op ’ | TAGGEDexit|)
(cond
((and (consp expr) (consp (qrest expr)) (consp (qcddr expr))
(eq (gcdddr expr) nil))
(lcanReturn| (car (third expr)) level (second expr)
(equal (second expr) level)))))
((and (equal level exitCount) (null ValueFlag))
nil)
((eq op ’seq)
(let (result)
(loop for u in (rest expr)
do (setq result (or result (|canReturn| u (1+ level) exitCount nil))))
result))
((eq op ’|TAGGEDreturn|) nil)
((eq op ’catch)
(cond
((findThrow (second expr) (third expr) level
exitCount ValueFlag)
t)
(t
(| canReturn| (third expr) level exitCount ValueFlag))))
((eq op ’cond)
(cond
((equal level exitCount)
(let (result)
(loop for u in (rest expr)
do (setq result (or result
(lcanReturn| (|last| u) level exitCount ValueFlag))))
result))
(t
(let (outer)
(loop for v in (rest expr)
do (setq outer (or outer
(let (inner)
(loop for u in v
do (setq inner

(or inner
(findThrow gs u level exitCount ValueFlag))))
inner))))
outer))))
((eq op ’if)

(and (consp expr) (consp (qrest expr)) (consp (qcddr expr))
(consp (qcdddr expr))
(eq (qcddddr expr) nil))
(cond
((null (|canReturn| (second expr) 0 O t))
(say "IF statement can not cause consequents to be executed")
(lppl expr)))

(or (lcanReturn| (second expr) level exitCount nil)
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(lcanReturn| (third expr) level exitCount ValueFlag)
(lcanReturn| (fourth expr) level exitCount ValueFlag)))
((atom op)
(let ((result t))
(loop for u in expr
do (setq result
(and result (|canReturn| u level exitCount ValueFlag))))
result))
((and (consp op) (eq (gqfirst op) ’xlam) (consp (qrest op))
(consp (qcddr op)) (eq (qcdddr op) nil))
(let ((result t))
(loop for u in expr
do (setq result
(and result (|canReturn| u level exitCount ValueFlag))))
result))
(t (|systemErrorHere| "canReturn"))))))

5.5.64 defun compBoolean

[comp pbYd
[getSuccessEnvironment pBId]
[getInverseEnvironment pBIG]

— defun compBoolean —

(defun |compBoolean| (p mode env)
(let (tmpl pp)
(when (setq tmpl (OR (|comp| p mode env)))
(setq pp (car tmpl))
(setq mode (cadr tmpl))
(setq env (caddr tmpl))
(list pp mode (l|getSuccessEnvironment| p env)
(lgetInverseEnvironment| p env)))))

5.5.65 defun getSuccessEnvironment

[isDomainForm pBa4]
[put p?7?]

[identp p??]
[getProplist p?7?]
[comp phdl]
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[consProplistOf p?7?)
[removeEnv p?7]
[addBinding p??]
[get p?7?]
[$EmptyEnvironment p??)
[$EmptyMode p7d]

— defun getSuccessEnvironment —

(defun |getSuccessEnvironment| (a env)
(let (id currentProplist tt newProplist x m)
(declare (special |$EmptyMode| |$EmptyEnvironment]|))
(cond
((and (consp a) (eq (qfirst a) ’|has|) (CONSP (qrest a))
(consp (qcddr a)) (eq (qcdddr a) nil))
(if
(and (identp (second a)) (|isDomainForm| (third a) |$EmptyEnvironment]))
(lput| (second a) ’|specialCase| (third a) env)
env))
((and (consp a) (eq (qfirst a) ’|is|) (consp (qrest a))
(consp (qcddr a)) (eq (qcdddr a) nil))
(setq id (gsecond a))
(setq m (qthird a))
(cond
((and (identp id) (|isDomainForm| m |$EmptyEnvironment|))
(setq env (|put| id ’|specialCase| m env))
(setq currentProplist (|getProplist| id env))
(setq tt (lcomp| m |$EmptyMode| env))
(when tt
(setq env (caddr tt))
(setq newProplist
(| consProplist0f| id currentProplist ’|valuel
(cons m (cdr (|removeEnv| tt)))))
(laddBinding| id newProplist env)))
(t env)))
((and (consp a) (eq (qfirst a) ’|casel) (consp (qrest a))
(consp (qcddr a)) (eq (qcdddr a) nil)
(identp (gsecond a)))
(setq x (gsecond a))
(setq m (qthird a))
(lput| x ’|condition| (cons a (lget| x ’|condition| env)) env))

(t env))))
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5.5.66 defun getlnverseEnvironment

[identp p??]
isDomainForm pBa4]

etUnionMode pBT7]|
EmptyEnvironment p??]

< 09

— defun getInverseEnvironment —

(defun |getInverseEnvironment| (a env)
(let (op argl x m oldpred tmpl zz newpred)
(declare (special |$EmptyEnvironment|))
(cond
((atom a) env)
(t
(setq op (car a))
(setq argl (cdr a))
(cond
((eq op ’lhasl)
(setq x (car argl))
(setq m (cadr argl))
(cond
((and (identp x) (l|isDomainForm| m |$EmptyEnvironment|))
(lput| x ’|specialCasel| m env))
(t env)))
((and (consp a) (eq (qfirst a) ’|casel) (consp (qrest a))
(consp (qcddr a)) (eq (qcdddr a) nil)
(identp (gsecond a)))
(setq x (gsecond a))
(setq m (qgthird a))
(setq tmpl (lget| x ’lcondition| env))
(cond
((and tmpl (consp tmpl) (eq (qrest tmpl) nil) (consp (qfirst tmpl))
(eq (qcaar tmpl) ’or) (|member| a (qcdar tmpl)))
(setq oldpred (qcdar tmpl))
(lput| x ’|condition| (list (mkpf (|delete| a oldpred) ’or)) env))
(t
(setq tmpl (lgetUnionMode| x env))
(setq zz (ldelete| m (qrest tmpl)))
(loop for u in zz
when (and (consp u) (eq (qfirst w) ’1[:1)
(consp (qrest u)) (equal (gsecond u) m))
do (setq zz (ldelete| u zz)))
(setq newpred
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(mkpf (loop for mp in zz collect (list ’|casel| x mp)) ’or))
(lput| x ’|condition]|
(cons newpred (lget| x ’|condition| env)) env))))

(t env))))))

5.5.67 defun getUnionMode

[isUnionMode pBT17]
[getmode p?7?]

— defun getUnionMode —

(defun |getUnionModel| (x env)

(let (m)
(setq m (when (atom x) (|getmode| x env)))
(when m (|isUnionMode| m env))))

5.5.68 defun isUnionMode

[getmode p?7]
[get p?7]

— defun isUnionMode —

(defun |isUnionMode| (m env)
(let (mp v tmpl)
(cond
((and (consp m) (eq (gfirst m) ’|Union|)) m)
((progn
(setq tmpl (setq mp (|getmode| m env)))
(and (consp tmpl) (eq (qfirst tmpl) ’|Mappingl)
(consp (qrest tmpl)) (eq (qcddr tmpl) nil)
(consp (gsecond tmpl))
(eq (qcaadr tmpl) ’|UnionCategoryl)))
(second mp))
((setq v (lget| (if (eq m ’$) ’|Repl m) ’|valuel| env))

(when (and (consp (car v)) (eq (gqfirst (car v)) ’|Union|)) (car v))))))
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5.5.69 defplist compImport plist

We set up the compImport function to handle the import keyword by setting the special
keyword on the import symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|import| ’special) ’|compImport]))

5.5.70 defun compImport

[addDomain pPas]
[$NoValueMode pC7]

— defun compImport —

(defun |compImport| (form mode env)

(declare (ignore mode))

(declare (special |$NoValueModel))
(dolist (dom (cdr form)) (setq env (|addDomain| dom env)))
(list ’|/throwAway| |$NoValueMode| env))

5.5.71 defplist compls plist

We set up the compIs function to handle the is keyword by setting the special keyword
on the is symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’lis| ’special) ’|compIs|))

5.5.72 defun compls

[comp pBYUD)
[coerce pBaT]
[$Boolean p?7?]
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[$EmptyMode pIL72|
— defun compls —

(defun |compIs| (form mode env)
(let (a b aval am tmpl bval bm td)
(declare (special |$Boolean| |$EmptyModel))
(setq a (second form))
(setq b (third form))
(when (setq tmpl (lcomp| a |$EmptyMode| env))
(setq aval (first tmpl))
(setq am (second tmpl))
(setq env (third tmpl))
(when (setq tmpl (|comp| b |$EmptyModel| env))
(setq bval (first tmpl))
(setq bm (second tmpl))
(setq env (third tmpl))
(setq td (list (list ’|domainEqual| aval bval) |$Boolean| env ))
(lcoerce| td mode)))))

5.5.73 defplist compJoin plist

We set up the compJoin function to handle the Join keyword by setting the special keyword
on the Join symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|Join| ’special) ’|compJoinl))

5.5.74 defun compJoin

[nreverseQ p?7]
[compForMode pBZT]
[stackSemanticError p??]
[nreverse0 p??]
[isCategoryForm p?7?]
[union p??)
[compJoin,getParms p??]
[wrapDomainSub pZdd)
[convert pGOT]
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[$Category p?7?]
— defun compJoin —

(defun |compJoin| (form mode env)

(labels (
(getParms (y env)
(cond
((atom y)

(when (|isDomainForm| y env) (list y)))
((and (consp y) (eq (qfirst y) ’length)
(consp (qrest y)) (eq (gcddr y) nil))
(1ist y (second y)))
(t (List y)))) )
(let (argl catList pl tmp3 tmp4 tmp5 body parameters catListp td)
(declare (special |$Categoryl))
(setq argl (cdr form))
(setq catList
(dolist (x argl (nreverseO tmp3))
(push (car (or (|compForMode| x |$Category| env) (return ’|failedl|)))

tmp3)))
(cond
((eq catList ’|failedl)
(|stackSemanticError| (list ’|cannot form Join of: | argl) nil))

(t
(setq catListp
(dolist (x catlList (nreverseO tmp4))
(setq tmp4
(cons
(cond
((lisCategoryForm| x env)
(setq parameters
(lunion|
(dolist (y (cdr x) tmpb5)
(setq tmp5 (append tmp5 (getParms y env))))
parameters))
x)
((and (consp x) (eq (gfirst x) ’|DomainSubstitutionMacrol)
(consp (qrest x)) (consp (qcddr x))
(eq (qcdddr x) nil))
(setq pl (second x))
(setq body (third x))
(setq parameters (|union| pl parameters)) body)
((and (consp x) (eq (gfirst x) ’|mkCategoryl))

x)
((and (atom x) (equal (|getmodel| x env) |$Categoryl))
x)
(t
(IstackSemanticError| (list ’|invalid argument to Join: | x) nil)

x))
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tmp4))))
(setq td (list (|wrapDomainSub| parameters (cons ’|Join| catListp))
|$Category| env))
(lconvert| td mode))))))

5.5.75 defun compForMode

[comp pE]
[$compForModelfTrue p?7?]

— defun compForMode —
(defun |compForMode| (x m e)
(let (|$compForModeIfTruel)
(declare (special |$compForModeIfTruel))

(setq |$compForModeIfTrue| t)
(lcomp| x m e)))

5.5.76 defplist compLambda plist
We set up the compLambda function to handle the +-> keyword by setting the special
keyword on the +-> symbol property list.

— postvars —

(eval-when (eval load)
(setf (get ’|+->| ’special) ’|compLambdal))

5.5.77 defun compLambda
[argsToSig pb23]

[compAtSign pBhd|

[stackAndThrow p??]

— defun compLambda —

(defun |compLambda| (form mode env)
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(let (vl body tmpl tmp2 tmp3 target args argl sigl ress)
(setq vl (second form))
(setq body (third form))
(cond
((and (consp vl) (eq (gfirst vl1) °’|:|)
(progn
(setq tmpl (qrest vl))
(and (consp tmpl)
(progn
(setq args (gfirst tmpl))
(setq tmp2 (qrest tmpl))
(and (consp tmp2)
(eq (grest tmp2) nil)
(progn
(setq target (qfirst tmp2))
t))))))
(when (and (consp args) (eq (qfirst args) ’|@Tuplel))
(setq args (qrest args)))
(cond
((listp args)
(setq tmp3 (largsToSigl| args))
(setq argl (first tmp3))
(setq sigl (second tmp3))
(cond
(sigl
(setq ress
(compAtSign
(1ist ‘@
(list ’+-> argl body)
(cons ’|Mapping| (cons target sigl))) mode env))
ress)
(t (lstackAndThrow| (list ’|compLambdal form )))))
(t (|stackAndThrow| (list ’|compLambda| form )))))
(t (|stackAndThrow| (list ’|compLambdal| form ))))))

5.5.78 defplist compLeave plist

We set up the compLeave function to handle the leave keyword by setting the special
keyword on the leave symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|leave| ’special) ’|compLeavel))
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5.5.79 defun compLeave

[comp phdl]
[modifyModeStack pGZH|
[$exitModeStack p??]
[$leaveLevelStack p?7?]

— defun compLeave —

(defun |compLeave| (form mode env)
(let (level x index u)
(declare (special |$exitModeStack| |$leaveLevelStackl|))
(setq level (second form))
(setq x (third form))
(setq index
(- (1- (l#| |$exitModeStack|)) (elt |$leaveLevelStack| (1- level))))
(when (setq u (lcomp| x (elt |$exitModeStack| index) env))
(ImodifyModeStack| (second u) index)
(list (list ’|TAGGEDexit| index u) mode env ))))

5.5.80 defplist compMacro plist

We set up the compMacro function to handle the MDEF keyword by setting the special
keyword on the MDEF symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’mdef ’special) ’|compMacrol))

5.5.81 defun compMacro

[formatUnabbreviated p??]
[sayBrightly p?7?]

[put p?7]

[macroExpand pl7d]
[$macrolfTrue p?7]
[$NoValueMode pC72|
[$EmptyMode pIL72|

— defun compMacro —
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(defun |compMacro| (form mode env)
(let (|$macroIfTrue| lhs signature specialCases rhs prhs)
(declare (special |$macroIfTrue| |$NoValueMode| |$EmptyModel))
(setq |$macroIfTruel| t)
(setq lhs (second form))
(setq signature (third form))
(setq specialCases (fourth form))
(setq rhs (fifth form))

(setq prhs
(cond
((and (consp rhs) (eq (gfirst rhs) ’category))
(list "-- the constructor category"))
((and (consp rhs) (eq (qfirst rhs) ’|Joinl))
(list "-- the constructor category"))
((and (consp rhs) (eq (qfirst rhs) ’capsule))
(1ist "-- the constructor capsule"))
((and (consp rhs) (eq (gfirst rhs) ’laddl))
(list "-- the constructor capsule"))

(t (lformatUnabbreviated| rhs))))
(|sayBrightly|
(cons " processing macro definition"
(cons ’|%b]
(append (|formatUnabbreviated| 1lhs)
(cons " ==>"
(append prhs (list *1%d1)))))))
(when (or (equal mode |$EmptyMode|) (equal mode |$NoValueModel))
(1ist ’|/throwAway| |$NoValueMode |
(lput| (CAR 1hs) ’|macro| (ImacroExpand| rhs env) env)))))

5.5.82 defplist compPretend plist

We set up the compPretend function to handle the pretend keyword by setting the special
keyword on the pretend symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|pretend| ’special) ’|compPretendl|))

5.5.83 defun compPretend

[addDomain pPas]
[comp phdl]
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[opOf p?7?]
[stackSemanticError p??]
[stackWarning p??]
[$newCompilerUnionFlag p??]
[$EmptyMode pI72]

— defun compPretend —

(defun |compPretend| (form mode env)
(let (x tt warningMessage td tp)
(declare (special |$newCompilerUnionFlag| |$EmptyModel))
(setq x (second form))
(setq tt (third form))
(setq env (|addDomain| tt env))
(when (setq td (or (lcomp| x tt env) (lcompl| x |$EmptyModel| env)))
(when (equal (second td) tt)
(setq warningMessage (list ’|pretend| tt ’| -- should replace by @[)))
(cond
((and |$newCompilerUnionFlag]|
(eq (lopOf| (second td)) ’|Unionl|)
(not (eq (lopOf| mode) ’|Union|)))
(| stackSemanticError|
(list ’|cannot pretend | x ’| of mode | (second td) ’| to mode | mode)
nil))
(t
(setq td (list (first td) tt (third td)))
(when (setq tp (lcoerce| td mode))
(when warningMessage (|stackWarning| warningMessage))

tp))II))

5.5.84 defplist compQuote plist

We set up the compQuote function to handle the QUOTE keyword by setting the special
keyword on the QUOTE symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’quote ’special) ’|compQuotel))
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5.5.85 defun compQuote

— defun compQuote —

(defun |compQuote| (form mode env)
(list form mode env))

5.5.86 defplist compReduce plist

We set up the compReduce function to handle the REDUCE keyword by setting the special
keyword on the REDUCE symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’reduce ’special) ’|compReducel))

5.5.87 defun compReduce

[compReducel pBZH]
[$formal ArgList p?7?]

— defun compReduce —

(defun |compReduce| (form mode env)
(declare (special |$formalArgList|))
(lcompReducel| form mode env |$formalArgList|))

5.5.88 defun compReducel

[systemError p??]
[nreverse0 p?7?]
[complterator p??)
[comp pBD]
[parseTran pdd|
[getIdentity p??)
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sideEffectsList p?7?]
until p??]

initList p?7?]
Boolean p?7]

e p?7]

endTestList p??]

[
[
[
[
[
[

S L L P P P

— defun compReducel —

(defun |compReducel| (form mode env |$formalArgListl)
(declare (special |$formalArgList|))

(let (I$sideEffectsList| |$untill |$initList| |$endTestlList| collectForm
collectOp body op itl acc afterFirst bodyVal partl part2 part3 id

identityCode untilCode finalCode tmpl tmp2)

(declare (special |$sideEffectsList| |$until| |$initList| |$Boolean]|

|$endTestList|))
(setq op (second form))
(setq collectForm (fourth form))
(setq collectOp (first collectForm))
(setq tmpl (reverse (cdr collectForm)))
(setq body (first tmpl))
(setq itl (nreverse (cdr tmpl)))
(when (stringp op) (setq op (intern op)))
(cond
((null (member collectOp ’(collect collectv collectvec)))
(IsystemError| (list ’|illegal reduction form:| form)))
(t
(setq |$sideEffectsList| nil)
(setq |$until| nil)
(setq |$initList| nil)
(setq |$endTestList| nil)
(setq |$el env)
(setq itl
(dolist (x itl (nreverse0 tmp2))

(setq tmpl (or (l|compIterator| x |$el) (return ’|failed|)))

(setq I$el (second tmpl))

(push (elt tmpil 0) tmp2)))
(unless (eq itl ’|[failedl|)

(setq env [$el)

(setq acc (gensym))

(setq afterFirst (gensym))

(setq bodyVal (gensym))

(when (setq tmpl (lcomp| (list ’let bodyVal body ) mode env))

(setq partl (first tmpl))
(setq mode (second tmpl))
(setq env (third tmpl))

(when (setq tmpl (|comp| (list ’let acc bodyVal) mode env))

(setq part2 (first tmpl))
(setq env (third tmpl))

[$el
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(when (setq tmpl
(lcomp| (list ’let acc (|parseTran| (list op acc bodyVal)))
mode env))
(setq part3 (first tmpl))
(setq env (third tmpl))
(when (setq identityCode
(if (setq id (|getIdentity| op env))
(car (lcomp| id mode env))
(list ’|IdentityError| (mkq op))))
(setq finalCode
(cons ’progn
(cons (list ’let afterFirst nil)
(cons
(cons ’repeat
(append itl
(list
(list ’progn partl
(1ist ’if afterFirst part3
(list ’progn part2 (list ’let afterFirst (mkq t)))) nil))))
(list (list ’if afterFirst acc identityCode ))))))
(when |$untill
(setq tmpl (|comp| |$untill |$Boolean| env))
(setq untilCode (first tmpl))
(setq env (third tmpl))
(setq finalCode
(subst (list ’until untilCode) ’|$until| finalCode :test #’equal)))
(list finalCode mode env ))))))))))

5.5.89 defplist compRepeatOrCollect plist

We set up the compRepeatOrCollect function to handle the COLLECT keyword by setting
the special keyword on the COLLECT symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’collect ’special) ’|compRepeatOrCollect]))

5.5.90 defplist compRepeatOrCollect plist

We set up the compRepeatOrCollect function to handle the REPEAT keyword by setting the
special keyword on the REPEAT symbol property list.
— postvars —
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(eval-when (eval load)
(setf (get ’repeat ’special) ’|compRepeatOrCollect]|))

5.5.91 defun compRepeatOrCollect

[length p??]
[complterator p?7?]
[modelsAggregateOf p?7]
[stackMessage p??]
[compOrCroak pbsg]
[comp phu]

[coerceExit pBRY|

[p?7]

[ p?7]

[$until p??]

[$Boolean p?7?]
[$NoValueMode pI72|
[$exitModeStack p??]
[$leaveLevelStack p?7]
[$formalArgList p?7?]

— defun compRepeatOrCollect —

(defun |compRepeatOrCollect| (form mode env)
(labels (
(fn (form |$exitModeStack| |$leaveLevelStack| |$formalArglList| env)
(declare (special |$exitModeStack| |$leaveLevelStack| |$formalArgListl))
(let (|$until| body itl xp targetMode repeatOrCollect bodyMode bodyp mp tmpl
untilCode ep itlp formp u mpp tmp2)
(declare (special |$Boolean| |$until| |$NoValueMode| ))
(setq |$until| nil)
(setq repeatOrCollect (car form))
(setq tmpl (reverse (cdr form)))
(setq body (car tmpl))
(setq itl (nreverse (cdr tmpl)))
(setq itlp
(dolist (x itl (nreverseO tmp2))
(setq tmpl (or (|compIterator| x env) (return ’|failed])))
(setq xp (first tmpl))
(setq env (second tmpl))
(push xp tmp2)))
(unless (eq itlp ’|failedl|)
(setq targetMode (car |$exitModeStackl|))
(setq bodyMode
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(if (eq repeatOrCollect ’collect)
(cond
((eq targetMode ’|$EmptyMode|)
> | $EmptyMode | )
((setq u (ImodeIsAggregateOf| ’|List| targetMode env))
(second u))
((setq u (|modeIsAggregateOf| ’|PrimitiveArray| targetMode env))
(setq repeatOrCollect ’collectv)
(second u))
((setq u (|modeIsAggregateOf| ’|Vector| targetMode env))
(setq repeatOrCollect ’collectvec)
(second u))
(t
(|stackMessage| "Invalid collect bodytype")
> |failedl))
| $NoValueMode|))
(unless (eq bodyMode ’|failedl)
(when (setq tmpl (|compOrCroak| body bodyMode env))
(setq bodyp (first tmpl))
(setq mp (second tmpl))
(setq ep (third tmpl))
(when |$untill
(setq tmpl (lcomp| |$until| |$Boolean| ep))
(setq untilCode (first tmpl))
(setq ep (third tmpl))
(setq itlp
(subst (list ’until untilCode) ’|$until| itlp :test #’equal)))
(setq formp (cons repeatOrCollect (append itlp (list bodyp))))
(setq mpp
(cond
((eq repeatOrCollect ’collect)
(if (setq u (ImodeIsAggregateOf| ’|List| targetMode env))
(car u)
(1ist ’|List| mp)))
((eq repeatOrCollect ’collectv)
(if (setq u (ImodeIsAggregateOf| °’|PrimitiveArray| targetMode env))
(car u)
(list ’|PrimitiveArray| mp)))
((eq repeatOrCollect ’collectvec)
(if (setq u (ImodeIsAggregate0f| ’|Vector| targetMode env))
(car w)
(1ist ’|Vector| mp)))
(t mp)))
(lcoerceExit| (list formp mpp ep) targetMode)))))) )
(declare (special |$exitModeStack| |$leaveLevelStack| |$formalArgList]))
(fn form
(cons mode |$exitModeStack|)
(cons (|#| |$exitModeStack|) |$leavelevelStackl])
| $formalArgList|
env)))
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5.5.92 defplist compReturn plist

We set up the compReturn function to handle the return keyword by setting the special
keyword on the return symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|return| ’special) °’|compReturn|))

5.5.93 defun compReturn

[stackSemanticError p??]
[userError p??]

[resolve pBEGI]

[comp pbUD]
[modifyModeStack pBEZH]
[$exitModeStack p?7?]
[$returnMode p?7?]

— defun compReturn —

(defun |compReturn| (form mode env)
(let (level x index u xp mp ep)
(declare (special |$returnMode| |$exitModeStackl))
(setq level (second form))
(setq x (third form))
(cond
((null |$exitModeStack]|)
(| stackSemanticError |
(1ist ’|the return before| ’|%bl x ’|%d| ’|is unneccessary|) nil)
nil)
((not (eql level 1))
(luserError| "multi-level returns not supported"))
(t
(setq index (max 0 (1- (|#| |$exitModeStack]|))))
(when (>= index 0)
(setq |$returnMode]
(lresolve| (elt |$exitModeStack| index) |$returnModel)))
(when (setq u (lcomp| x |$returnMode| env))
(setq xp (first u))
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(setq mp (second u))

(setq ep (third u))

(when (>= index 0)
(setq |$returnMode| (lresolve| mp |$returnModel))
(ImodifyModeStack| mp index))

(list (list ’|TAGGEDreturn| O u) mode ep))))))

5.5.94 defplist compSeq plist

We set up the compSeq function to handle the SEQ keyword by setting the special keyword
on the SEQ symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’seq ’special) ’|compSeql))

5.5.95 defun compSeq

[compSeql pB37|
[$exitModeStack p??)

— defun compSeq —

(defun |compSeq| (form mode env)
(declare (special |$exitModeStack]))
(lcompSeql| (cdr form) (cons mode |$exitModeStack|) env))

5.5.96 defun compSeql

[nreverse0 p?7?]

[compSeqltem pB34|

[mkq p??]

[replaceExitEtc pB33]
[$exitModeStack p?7?]
[$insideExpressionIfTrue p??]
[$finalEnv p?7]
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[$NoValueMode pC72|
— defun compSeql —

(defun |compSeql| (form |$exitModeStack| env)
(declare (special |$exitModeStackl))
(let (|$insideExpressionIfTrue| |$finalEnv| tmpl tmp2 c catchTag newform)
(declare (special |$insideExpressionIfTrue| |$finalEnv| |$NoValueModel))
(setq |$insideExpressionIfTrue| nil)
(setq |$finalEnv| nil)
(when
(setq ¢ (dolist (x form (nreverseO tmp2))
(setq |$insideExpressionIfTrue| nil)
(setq tmpl (lcompSeqItem| x |$NoValueMode| env))
(unless tmpl (return nil))
(setq env (third tmpl))
(push (first tmpl) tmp2)))
(setq catchTag (mkq (gensym)))
(setq newform
(cons ’seq
(lreplaceExitEtc| c catchTag ’|TAGGEDexit| (elt |$exitModeStack| 0))))
(1ist (list ’catch catchTag newform)
(elt |$exitModeStack| 0) |$finalEnv|))))

5.5.97 defun replaceExitEtc

[rplac p?7?]

[replaceExitEtc pB33]
[intersectionEnvironment p??]
[convertOrCroak pB3d]
[$finalEnv p?7?]

[$finalEnv p??]

— defun replaceExitEtc —

(defun |replaceExitEtc| (x tag opFlag opMode)
(declare (special |$finalEnv|))
(cond
((atom x) nil)
((and (consp x) (eq (qfirst x) ’quote)) nil)
((and (consp x) (equal (qfirst x) opFlag) (consp (qrest x))
(consp (qcddr x)) (eq (qcdddr x) nil))
(lrplac| (caaddr x) (|replaceExitEtc| (caaddr x) tag opFlag opMode))
(cond
((eql (second x) 0)
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(setq |$finalEnv|
(if |$finalEnv]|
(lintersectionEnvironment| [$finalEnv| (third (third x)))
(third (third x))))
(lrplac| (car x) ’throw)
(lrplac| (cadr x) tag)
(lrplac| (caddr x) (car (|convertOrCroak| (caddr x) opMode))))
(t
(lrplac| (cadr x) (1- (cadr x))))))
((and (consp x) (consp (qrest x)) (consp (qcddr x))
(eq (gcdddr x) nil)
(member (qfirst x) °’ (|TAGGEDreturn| |TAGGEDexitl)))
(lrplac| (car (caddr x))
(lreplaceExitEtc| (car (caddr x)) tag opFlag opMode)))
(t
(lreplaceExitEtc| (car x) tag opFlag opMode)
(lreplaceExitEtc| (cdr x) tag opFlag opMode)))
x)

5.5.98 defun convertOrCroak

[convert pBOO]
[userError p??]

— defun convertOrCroak —

(defun |convertOrCroak| (tt m)
(let (u)
(if (setq u (lconvert| tt m))
u
(luserError|
(1ist ’|CANNOT CONVERT: | (first tt) ’[%1| ’| OF MODE: | (second tt)
%11 | TO MODE: | m ’[%11)))))

5.5.99 defun compSeqltem

[comp phdd)
[macroExpand pl7|

— defun compSeqltem —
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(defun |compSeqItem| (form mode env)
(lcomp| (|ImacroExpand| form env) mode env))

5.5.100 defplist compSetq plist

We set up the compSetq function to handle the LET keyword by setting the special keyword
on the LET symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’let ’special) ’|compSetql))

5.5.101 defplist compSetq plist

We set up the compSetq function to handle the SETQ keyword by setting the special keyword
on the SETQ symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’setq ’special) ’|compSetql))

5.5.102 defun compSetq
[compSetql pB33]
— defun compSetq —

(defun |compSetq| (form mode env)
(lcompSetql| (second form) (third form) mode env))

5.5.103 defun compSetql

[setqSingle pBa0)
[compSetql identp (vol5)]
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[compMakeDeclaration p624]
[compSetq pB3H|
[setqMultiple pB37)
[setqSetelt pB0]
[$EmptyMode pCrd]

— defun compSetql —

(defun |compSetql| (form val mode env)
(let (x y ep op z)
(declare (special |$EmptyModel))
(cond
((identp form) (|setqSingle| form val mode env))
((and (consp form) (eq (qfirst form) ’|:|) (consp (qrest form))
(consp (qcddr form)) (eq (gcdddr form) nil))
(setq x (second form))
(setq y (third form))
(setq ep (third (|compMakeDeclaration| form |$EmptyMode| env)))
(lcompSetq| (list ’let x val) mode ep))
((consp form)
(setq op (qfirst form))
(setq z (qrest form))

(cond

((eq op ’cons) (IsetqMultiple| (|uncons| form) val mode env))
((eq op ’|@Tuplel) (|setqMultiple| z val mode env))

(t (IsetgSetelt| form val mode env)))))))

5.5.104 defun uncons

[uncons pB3M]
— defun uncons —

(defun |uncons| (x)
(cond
((atom x) x)
((and (consp x) (eq (qfirst x) ’comns) (consp (qrest x))
(consp (qcddr x)) (eq (qcdddr x) nil))
(cons (second x) (luncons| (third x))))))
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5.5.105 defun setqMultiple

[nreverse0 p?7?]
stackMessage p?7?]
setqMultipleExplicit pB3d]
genVariable p??]
addBinding p??]

[

[

[

[

[
[convert pGOT]

[put p??]
[genSomeVariable p??]
[length p??]
[mkprogn p??)
[$EmptyMode p7T2A
[$NoValueMode pC72|
[$noEnv p?7?]

— defun setqMultiple —

(defun |setqMultiple| (namelList val m env)
(labels (
(decompose (tt len env)
(declare (ignore len))
(let (tmpl z)
(declare (special |$EmptyModel))
(cond
((and (consp tt) (eq (gfirst tt) ’|Recordl)
(progn (setq z (qrest tt)) t))
(loop for item in z
collect (cons (second item) (third item))))
((progn
(setq tmpl (lcomp| tt |$EmptyMode| env))
(and (consp tmpl) (consp (qrest tmpl)) (consp (gsecond tmpl))
(eq (qcaadr tmpl) ’|RecordCategoryl)
(consp (qcddr tmpl)) (eq (qcdddr tmpl) nil)))
(loop for item in z
collect (cons (second item) (third item))))
(t (lstackMessage| (list ’|no multiple assigns to mode: | tt)))))))
(let (g m1 tt x mp selectorModePairs tmp2 assignList)
(declare (special |$noEnv| |$EmptyMode| |$NoValueModel))
(cond
((and (consp val) (eq (gfirst val) ’cons) (equal m |$NoValueModel))
(IsetgMultipleExplicit| nameList (|uncons| val) m env))
((and (consp val) (eq (gfirst val) ’|@Tuplel|) (equal m |$NoValueModel))
(IsetgMultipleExplicit| namelist (qrest val) m env))
; 1 create a gensym, %add to local environment, compile and assign rhs
(t
(setq g (lgenVariablel))
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(setq env (|addBinding| g nil env))

(setq tmp2 (|compSetql| g val |$EmptyModel| env))
(when tmp2

(setq tt tmp2)

(setq m1 (cadr tmp2))

(setq env (|put| g ’mode ml env))

(setq tmp2 (|convert| tt m))
;1.1 —-exit if result is a list

(when tmp2

(setq x (first tmp2))

(setq mp (second tmp2))

(setq env (third tmp2))
(cond

((and (consp m1) (eq (gfirst ml) ’|List|) (consp (qrest ml))
(eq (qcddr m1) nil))
(loop for y in nameList do
(setq env
(lput| y ’lvaluel

(list (lgenSomeVariable|) (second ml) |$noEnv|)
env)))

(lconvert| (list (list ’progn x (list ’let namelist g) g) mp env) m))
(t

;2 --verify that the #nameList =
(setq selectorModePairs

(decompose m1 (|#| namelist) env))
(when selectorModePairs
(cond

number of parts of right-hand-side

((not (eql (|#| nameList) (|#| selectorModePairs)))
(| stackMessagel

(list val ’| must decompose into |

(1#| nameList) ’| components| )))
(t

; 3 ——generate code
(setq assignList
(loop for x in nameList

for item in selectorModePairs
collect (car

(progn

(setq tmp2

(or (|compSetqll| x (list ’lelt| g (first item))
(rest item) env)
(return ’|failed|)))
(setq env (third tmp2))
tmp2))))
(unless (eq assignList ’|failedl)

(list (mkprogn (cons x (append assignList (list g)))) mp env))
13333333000



5.5. INDIRECT CALLED COMP ROUTINES

5.5.106 defun setqMultipleExplicit

[stackMessage p?7]
[genVariable p??]

[

[last p??]
[$EmptyMode pI7|
[$NoValueMode pC72]

— defun setqMultipleExplicit —

(defun |setqMultipleExplicit| (namelist vallist m env)

(declare (ignore m))
(let (gensymList assignList tmpl reAssignList)
(declare (special |$NoValueMode| |$EmptyModel))
(cond
((not (eql (|#| nameList) (|#| vallist)))
(|stackMessagel

(list ’|Multiple assignment error; # of items in:

>|must = # in: | valList)))
(t
(setq gensymList

(loop for name in namelist

collect (|genVariablel)))
(setq assignlist

(loop for g in gensymList

for val in vallist
collect (progn
(setq tmpl

(or (|compSetql| g val |$EmptyMode| env)

(return ’|failed|)))
(setq env (third tmpl))
tmp1)))
(unless (eq assignList ’|failedl)
(setq reAssignList
(loop for g in gensymList
for name in namelist
collect (progn
(setq tmpil
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namelList

(or (lcompSetql| name g |$EmptyMode| env)

(return ’|failedl)))
(setq env (third tmpl))
tmp1)))
(unless (eq reAssignList ’|failed|)
(1list
(cons ’progn
(append
(loop for tt in assignList
collect (car tt))
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(loop for tt in reAssignList
collect (car tt))))
|$NoValueMode| (third (|last| reAssignList)))))))))

5.5.107 defun setqSetelt
[comp pBYUD)
— defun setqSetelt —

(defun |setqSetelt| (form val mode env)
(lcomp| (cons ’|setelt| (cons (car form) (append (cdr form) (list val))))
mode env))

5.5.108 defun setqSingle

[setgSingle getProplist (vol)]

[getmode p?7]

[get p?7]

[maxSuperType pBad|

[comp pEYUD]

[getmode p?7]

[assignError pBa2]

[convert, pB]

[setqSingle identp (vol5)]

[profileRecord p??]

[consProplistOf p??]

[removeEnv p??]

[setgSingle addBinding (vol5)]

[isDomainForm pBad]

[isDomainInScope p??]

[stackWarning p??]

[augModemapsFromDomainl p253]

[NRTassocIndex pBz2)

[isDomainForm pBa4]

[outputComp pBZ3|
[$insideSetqSinglelfTrue p??]
[$QuickLet p?7?]

[$form p??)
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[$profileCompiler p??]
[$EmptyMode pI7|
[$NoValueMode plC77]

— defun setqSingle —

(defun |setqSingle| (form val mode env)
(let (|$insideSetqSingleIfTrue| currentProplist mpp maxmpp td x mp tp key
newProplist ep k newform)
(declare (special |$insideSetqSingleIfTrue| |$QuickLet| |$form|
|$profileCompiler| |$EmptyMode| |$NoValueModel))
(setq |$insideSetqSingleIfTrue| t)
(setq currentProplist (|getProplist| form env))
(setq mpp
(or (lget| form ’|mode| env) (|getmode| form env)
(if (equal mode |$NoValueModel|) |$EmptyMode| mode)))
(when (setq td
(cond
((setq td (|lcomp| val mpp env))
td)
((and (null (|lget| form ’|mode| env))
(not (equal mpp (setq maxmpp (|maxSuperTypel| mpp env))))
(setq td (lcomp| val maxmpp env)))
td)
((and (setq td (lcomp| val |$EmptyMode| env))
(lgetmode| (second td) env))
(lassignError| val (second td) form mpp))))
(when (setq tp (|convert| td mode))
(setq x (first tp))
(setq mp (second tp))
(setq ep (third tp))
(when (and |$profileCompiler| (identp form))
(setq key (if (member form (cdr |$form|)) ’|arguments| ’|localsl|))
(lprofileRecord| key form (second td)))
(setq newProplist
(| consProplist0f| form currentProplist ’|valuel
(lremoveEnv| (cons val (cdr td)))))
(setq ep (if (consp form) ep (|laddBinding| form newProplist ep)))
(when (|isDomainForm| val ep)
(when (|isDomainInScope| form ep)
(IstackWarning|
(list ’|domain valued variable| ’|%bl| form ’|%dl
’ |has been reassigned within its scopel )))
(setq ep (laugModemapsFromDomainl| form val ep)))
(if (setq k (|NRTassocIndex| form))
(setq newform (list ’setelt ’$ k x))
(setq newform
(if |$QuickLet|
(list ’let form x)
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(list ’let form x
(if (lisDomainForm| x ep)
(list ’elt form 0)
(car (|outputComp| form ep)))))))
(list newform mp ep)))))

5.5.109 defun NRTassocIndex

This function returns the index of domain entry x in the association list [fNRTaddForm p??]
[$NRTdeltaList p??]
[$found p?7?]
[$NRTbase p?7?]
[fNRTdeltaLength p??]

— defun NRTassocIndex —

(defun |NRTassocIndex| (x)
(let (k (i 0))
(declare (special |$NRTdeltalength| |$NRTbase| |$found| |$NRTdeltalist]|
| $NRTaddForm|))
(cond
((null x) x)
((equal x |$NRTaddForm|) 5)
((setq k
(let (result)
(loop for y in |$NRTdeltalist|
when (and (incf i)
(eq (elt y 0) ’|domain]|)
(equal (elt y 1) x)
(setq |$found| y))
do (setq result (or result i)))
result))
(- (+ |$NRTbase| |$NRTdeltaLengthl|) k))
(t nil))))

5.5.110 defun assignError
[stackMessage p?7]

— defun assignError —
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(defun |assignError| (val mp form m)
(let (message)
(setq message
(if val
(1ist ’|CANNOT ASSIGN: | val ’[%1|
>|  OF MODE: | mp ’|%1|

7 TO: | form ’|%1| | OF MODE: | m)
(list ’|CANNOT ASSIGN: | val ’|%1]
7 TO: | form ’|%1] | OF MODE: | m)))

(IstackMessage| message)))

5.5.111 defun outputComp

[comp pEYD]
[nreverse0 p??]
[outputComp pBZ3|
[get p?7?]
[$Expression p?7?]

— defun outputComp —

(defun |outputComp| (x env)
(let (argl v)
(declare (special |$Expression]|))
(cond
((lcomp| (list ’|::| x |$Expression|) |$Expression| env))
((and (consp x) (eq (gfirst x) ’|comnstructl))
(setq argl (qrest x))
(list (coms ’list
(let (result tmpl)
(loop for x in argl
do (setq result
(cons (car
(progn
(setq tmpl (|outputComp| x env))
(setq env (third tmpl))
tmpl))
result)))
(nreverse0 result)))
| $Expression| env))
((and (setq v (lget| x ’|value| env))
(consp (cadr v)) (eq (qfirst (cadr v)) ’|Unionl))
(1ist (list ’|coerceUn2E| x (cadr v)) |$Expression| env))
(t (list x |$Expression| env)))))
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5.5.112 defun maxSuperType

[get p?7?]
[maxSuperType pBZd]

— defun maxSuperType —

(defun |maxSuperType| (m env)

(let (typ)
(if (setq typ (lget| m ’|SuperDomain| env))
(|maxSuperTypel| typ env)
m)))

5.5.113 defun isDomainForm

[kar p?7?]

[isFunctor pPZd]

[isCategoryForm p??]
[isDomainConstructorForm pBa]
[$SpecialDomainNames p??]

— defun isDomainForm —

(defun |isDomainForm| (d env)
(let (tmpl)
(declare (special |$SpecialDomainNames|))
(or (member (kar d) |$SpecialDomainNames|) (lisFunctor| d)
(and (progn
(setq tmpl (|getmode| d env))
(and (consp tmpl) (eq (gfirst tmpl) ’|Mappingl|) (consp (qrest tmpl))))
(lisCategoryForm| (gsecond tmpl) env))
(lisCategoryForm| (|getmode| d env) env)
(lisDomainConstructorForm| d env))))

5.5.114 defun isDomainConstructorForm

[isCategoryForm p??]
[eqsubstlist p?7?]
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[$FormalMap VariableList pPGg]
— defun isDomainConstructorForm —

(defun |isDomainConstructorForm| (d env)
(let (w
(declare (special |$FormalMapVariableListl|))
(when
(and (consp d)
(setq u (lget| (qfirst d) ’|valuel env))
(consp u)
(consp (qrest u))
(consp (gsecond u))
(eq (qcaadr u) ’|Mappingl)
(consp (qcdadr w)))
(lisCategoryForml|
(egsubstlist (rest d) |$FormalMapVariableList| (cadadr u)) env))))

5.5.115 defplist compString plist
We set up the compString function to handle the String keyword by setting the special
keyword on the String symbol property list.

— postvars —

(eval-when (eval load)
(setf (get ’|String| ’special) ’|compStringl))

5.5.116 defun compString

[resolve pBEI]|
[$StringCategory p??]

— defun compString —
(defun |compString| (form mode env)

(declare (special |$StringCategoryl))
(1ist form (|resolve| |$StringCategory| mode) env))
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5.5.117 defplist compSubDomain plist

We set up the compSubDomain function to handle the SubDomain keyword by setting the
special keyword on the SubDomain symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|SubDomain| ’special) ’|compSubDomain]|))

5.5.118 defun compSubDomain

[compSubDomainl pB4g]
[compCapsule p27a]
[$addFormLhs p?7]
[$NRTaddForm p?7?]
[$addForm p??]
[$addFormLhs p??)

— defun compSubDomain —

(defun |compSubDomain| (form mode env)
(let (|$addFormLhs| |$addForm| domainForm predicate tmpl)
(declare (special |$addFormLhs| |$addForm| |$NRTaddForm| |$addFormLhs]|))
(setq domainForm (second form))
(setq predicate (third form))
(setq |$addFormLhs| domainForm)
(setq |$addForm| nil)
(setq |$NRTaddForm| domainForm)
(setq tmpl (|compSubDomainl| domainForm predicate mode env))
(setq |$addForm| (first tmpl))
(setq env (third tmpl))
(| compCapsule| (list ’capsule) mode env)))

5.5.119 defun compSubDomainl

[compMakeDeclaration pGZd]
[addDomain pPas|
[compOrCroak pbRg]
[stackSemanticError p??]
[lispize pBad]
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[evalAndRwriteLispForm p200]
[$CategoryFrame p?7]

Sop p?7)
[$lisplibSuperDomain p??]
[$Boolean p?7]

[$EmptyMode pL7]

— defun compSubDomainl —

(defun |compSubDomainl| (domainForm predicate mode env)
(let (u prefixPredicate opp dFp)
(declare (special |$CategoryFrame| |$opl| |$lisplibSuperDomain| |$Boolean]|
| $EmptyMode|))
(setq env (third
(| compMakeDeclaration| (list ’|:| ’|#1| domainForm)
| $EmptyMode| (|addDomain| domainForm env))))
(setq u (|compOrCroak| predicate |$Boolean| env))
(unless u
(|stackSemanticError |
(list ’|predicate: | predicate
’| cannot be interpreted with #1: | domainForm) nil))
(setq prefixPredicate (|lispize| (first u)))
(setq |$lisplibSuperDomain| (list domainForm predicate))
(levalAndRwriteLispForm| ’|evalOnLoad2|
(list ’setq ’|$CategoryFrame]
(list ’|putl|
(setq opp (list ’quote [$opl))
>’ | SuperDomain|
(setq dFp (list ’quote domainForm))
(list ’|put| dFp ’’|SubDomain|
(list ’cons (list ’quote (cons |$op| prefixPredicate))
(list ’delasc opp (list ’|get| dFp ’’|SubDomain| ’|$CategoryFramel)))
> | $CategoryFramel))))
(list domainForm mode env)))

5.5.120 defun lispize
[optimize pPZH]

— defun lispize —

(defun |lispize| (x)
(car (loptimize| (1list x))))
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5.5.121 defplist compSubsetCategory plist

We set up the compSubsetCategory function to handle the SubsetCategory keyword by
setting the special keyword on the SubsetCategory symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|SubsetCategory| ’special) ’|compSubsetCategoryl))

5.5.122 defun compSubsetCategory

TPDHERE: See LocalAlgebra for an example call [put p??]
[comp pbal|
[$1hsOfColon p?7]

— defun compSubsetCategory —

(defun |compSubsetCategory| (form mode env)
(let (cat r)
(declare (special |$1lhsOfColon|))
(setq cat (second form))
(setq r (third form))
; ——1. put "Subsets" property on R to allow directly coercion to subset;
;- allow automatic coercion from subset to R but not vice versa
(setq env (lput| r ’|Subsets| (list (list |$1lhs0fColon| ’|isFalse|)) env))
;  ——2. give the subset domain modemaps of cat plus 3 new functions
(lcompl
(list ’|Join| cat
(subst |$1lhs0fColon| ’$
(list ’category ’|domain|
(list ’signature ’|coerce| (list r ’$))
(list ’signature ’|1lift| (list r ’$))
(list ’signature ’|reduce| (list ’$ r))) :test #’equal))
mode env)))

5.5.123 defplist compSuchthat plist

We set up the compSuchthat function to handle the | keyword by setting the special
keyword on the | symbol property list.
— postvars —
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(eval-when (eval load)
(setf (get ’\| ’special) ’|compSuchthat|))

5.5.124 defun compSuchthat

[comp phdl]

[put p?7?]
[$Boolean p?7]

— defun compSuchthat —

(defun |compSuchthat| (form mode env)
(let (x p xp mp tmpl pp)
(declare (special |$Boolean]))
(setq x (second form))
(setq p (third form))
(when (setq tmpl (|lcomp| x mode env))
(setq xp (first tmpl))
(setq mp (second tmpl))
(setq env (third tmpl))
(when (setq tmpl (|comp| p |$Boolean| env))
(setq pp (first tmpl))
(setq env (third tmpl))
(setq env (lput| xp ’lcondition| pp env))
(list xp mp env)))))

5.5.125 defplist compVector plist

349

We set up the compVector function to handle the VECTOR keyword by setting the special

keyword on the VECTOR symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’vector ’special) ’|compVector|))

5.5.126 defun compVector

; null 1 => [$EmptyVector,m,e]
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; Tl:= [[.,mUnder,e]:= comp(x,mUnder,e) or return "failed" for x in 1]
; Tl="failed" => nil
;  [["VECTOR",:[T.expr for T in T1]],m,e]

[comp pbUd)
[$Empty Vector p?7?]

— defun compVector —

(defun |compVector| (form mode env)
(let (tmpl tmp2 tO0 failed (newmode (second mode)))
(declare (special |$EmptyVector|))
(if (null form)
(1ist |$EmptyVector| mode env)
(progn
(setq tO
(do ((t3 form (cdr t3)) (x nil))
((or (atom t3) failed) (unless failed (nreverse0O tmp2)))
(setq x (car t3))
(if (setq tmpl (|comp| x newmode env))
(progn
(setq newmode (second tmpl))
(setq env (third tmpl))
(push tmpl tmp2))
(setq failed t))))
(unless failed
(1ist (cons ’vector
(loop for texpr in tO collect (car texpr))) mode env))))))

5.5.127 defplist compWhere plist

We set up the compWhere function to handle the where keyword by setting the special
keyword on the where symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|where| ’special) ’|compWherel))

5.5.128 defun compWhere

[comp pBYUD)
[macroExpand pl7|
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[deltaContour p?7?]
[addContour p??]
[$insideExpressionIfTrue p??]
[$insideWherelfTrue p??]
[$EmptyMode pLZd]

— defun compWhere —

(defun |compWhere| (form mode eInit)
(let (|$insideExpressionIfTrue| |$insideWhereIfTrue| newform exprList e
eBefore tmpl x eAfter del eFinal)
(declare (special |$insideExpressionIfTrue| |$insideWhereIfTruel
| $EmptyMode|))
(setq newform (second form))
(setq exprlist (cddr form))
(setq |$insideExpressionIfTrue| nil)
(setq |$insideWhereIfTrue| t)
(setq e elnit)
(when (dolist (item exprList t)
(setq tmpl (lcomp| item |$EmptyMode| e))
(unless tmpl (return nil))
(setq e (third tmpl)))
(setq |$insideWhereIfTrue| nil)
(setq tmpl (|comp| (|macroExpand| newform (setq eBefore e)) mode e))
(when tmpl
(setq x (first tmpl))
(setq mode (second tmpl))
(setq eAfter (third tmpl))
(setq del (ldeltaContour| eAfter eBefore))
(if del
(setq eFinal (|addContour| del elnit))
(setq eFinal eInit))
(list x mode eFinal)))))

5.6 Functions for coercion

5.6.1 defun coerce

The function coerce is used by the old compiler for coercions. The function coercelnteractive
is used by the interpreter. One should always call the correct function, since the representa-
tion of basic objects may not be the same. [keyedSystemError p?7?]

[rplac p?7?]

[coerceEasy pBhd]

[coerceSubset pBa3]
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[coerceHard pi3ad]
[isSomeDomainVariable p??]
[stackMessage p?7]
[$InteractiveMode p?7]
[$Rep p?7?]
[$fromCoerceable p??]

— defun coerce —

(defun |coerce| (tt mode)
(labels (
(fn (x m1 m2)
(list ’|Cannot coercel ’|%bl x ’|%dl 2 1%1] |
Ikl 2L
(let (tp)
(declare (special |$fromCoerceable$|
(if |$InteractiveModel
(|keyedSystemError| ’S2GE0016

|$Rep |
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of mode| ’|%bl mi
to mode| ’|%bl m2 ’[%dl)))

|$InteractiveModel))

(list "coerce" "function coerce called from the interpreter."))

(progn

(lrplac| (cadr tt) (subst ’$ [$Repl| (cadr tt) :test #’equal))

(cond

((setq tp (lcoerceEasy| tt mode)) tp)
((setq tp (lcoerceSubset| tt mode)) tp)
((setq tp (lcoerceHard| tt mode)) tp)

((or (eq (car tt) ’|$fromCoerceable$|) (|isSomeDomainVariable| mode)) nil)
(t (lstackMessage| (fn (first tt) (second tt) mode)))))))))

5.6.2 defun coerceEasy

[modeEqualSubst pBE3|
[$EmptyMode pL72|
[$Exit p??]
[$NoValueMode pCZ2|
[$Void p?7]

— defun coerceEasy —

(defun |coerceEasy| (tt m)
(declare (special |$EmptyModel
(cond

((equal m |$EmptyModel|) tt)
((or (equal m |$NoValueMode|) (equal m |$Voidl))
(1ist (car tt) m (third tt)))

|$Exit|

| $NoValueMode |

| $Voidl))
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((equal (second tt) m) tt)
((equal (second tt) |$NoValueModel|) tt)
((equal (second tt) |$Exitl)
(list
(list ’progn (car tt) (list ’|userError| "Did not really exit."))
m (third tt)))
((or (equal (second tt) |$EmptyModel)
(lmodeEqualSubst| (second tt) m (third tt)))
(1ist (car tt) m (third tt)))))

5.6.3 defun coerceSubset

[isSubset p??]

— defun coerceSubset —

(defun |coerceSubset| (argl mp)
(let (x m env pred)
(setq x (first argl))
(setq m (second argl))
(setq env (third argl))
(cond
((or (|isSubset| m mp env) (and (eq m ’|Repl) (eq mp ’$)))
(list x mp env))
((and (consp m) (eq (qfirst m) ’|SubDomain]|)
(consp (qrest m)) (equal (gsecond m) mp))
(list x mp env))
((and (setq pred (lassoc (lopOf| mp) (lget| (lopOf| m) ’|SubDomain| env)))
(integerp x) (leval| (subst x ’|#1| pred :test #’equal)))
(list x mp env))
((and (setq pred (|isSubset| mp (|maxSuperTypel| m env) env))
(integerp x) (leval| (subst x ’* pred :test #’equal)))
(list x mp env))
(t nil))))



354 CHAPTER 5. COMPILE TRANSFORMERS

5.6.4 defun coerceHard

[modeEqual pBHI]

get p?7]

getmode p?7]

isCategoryForm p??]

extendsCategoryForm p?7?]
oerceExtraHard pB53|

String pBZ3|
bootStrapMode p??]

[
[
[
[
[c
[$
[$e p""]
[$
[$

— defun coerceHard —

(defun |coerceHard| (tt m)
(let (I$el mp tmpl mpp)
(declare (special |$e| |$String| |$bootStrapModel))
(setq I$el (third tt))
(setq mp (second tt))
(cond
((and (stringp mp) (|lmodeEquall| m |$Stringl))
(list (car tt) m [3%el))
((or (|modeEqual| mp m)
(and (or (progn
(setq tmpl (lget| mp ’|valuel [$el))
(and (consp tmpl)
(progn (setq mpp (gfirst tmpl)) t)))
(progn
(setq tmpl (|getmodel| mp [$el))
(and (consp tmpl)
(eq (afirst tmpl) ’|Mappingl)
(and (consp (qrest tmpl))
(eq (gcddr tmpl) nil)
(progn (setq mpp (gsecond tmpl)) t)))))
(ImodeEqual| mpp m))
(and (or (progn
(setq tmpl (lget| m ’|valuel [$el))
(and (consp tmpl)
(progn (setq mpp (gqfirst tmpl)) t)))
(progn
(setq tmpl (lgetmode| m [$el))
(and (consp tmpl)
(eq (gfirst tmpl) ’|Mappingl)
(and (consp (qrest tmpl))
(eq (gcddr tmpl) nil)
(progn (setq mpp (gsecond tmpl)) t)))))
(ImodeEqual| mpp mp)))
(list (car tt) m (third tt)))
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((and (stringp (car tt)) (equal (car tt) m))
(list (car tt) m I$el))
((lisCategoryForm| m |$el)
(cond
((eq |$bootStrapMode| t)
(list (car tt) m [$el))
((lextendsCategoryForm| (car tt) (cadr tt) m)
(list (car tt) m I$el))
(t (lcoerceExtraHard| tt m))))
(t (lcoerceExtraHard| tt m)))))

5.6.5 defun coerceExtraHard

[autoCoerceByModemap pBG0]
[isUnionMode pBT7|

[hasType pBaf]

[member p?7?]
[autoCoerceByModemap pBG0]
[coerce pBRI]

[$Expression p??]

— defun coerceExtraHard —

(defun |coerceExtraHard| (tt m)
(let (x mp e tmpl z ta tp tpp)
(declare (special |$Expressionl))
(setq x (first tt))
(setq mp (second tt))
(setq e (third tt))
(cond
((setq tp (lautoCoerceByModemap| tt m)) tp)
((and (progn
(setq tmpl (|isUnionMode| mp e))
(and (consp tmpl) (eq (qfirst tmpl) ’|Union|)
(progn
(setq z (qrest tmpl)) t)))
(setq ta (|hasTypel x e))
(lmember| ta z)
(setq tp (lautoCoerceByModemap| tt ta))
(setq tpp (lcoerce| tp m)))
tpp)
((and (consp mp) (eq (gfirst mp) ’|Record|) (equal m |$Expression]|))
(list (list ’|coerceRe2E| x (list ’elt (copy mp) 0)) m e))
(t nil))))

355
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5.6.6 defun hasType
[get p?7]
— defun hasType —

(defun |hasTypel| (x e)
(labels (
(fn (%)
(cond
((null x) nil)
((and (consp x) (consp (qfirst x)) (eq (qcaar x) ’l|casel)
(consp (qcdar x)) (consp (qcddar x))
(eq (gcdddar x) nil))
(gcaddar x))
(t (fn (cdr x))))))
(fn (lget| x ’|condition| e))))

5.6.7 defun coerceable

[pmatch p??]

[sublis p?7?]

[coerce pBaT]
[$fromCoerceable p??]

— defun coerceable —

(defun |coerceable| (m mp env)
(let (sl)
(declare (special |$fromCoerceable$|))
(cond
((equal m mp) m)
((setq sl (lpmatch| mp m)) (sublis sl mp))
((lcoerce| (list ’|$fromCoerceable$| m env) mp) mp)

(t nil))))
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5.6.8 defun coerceExit

[resolve pBEI]
[replaceExitEsc p?7?]
[coerce pBAT]
[$exitMode p??]

— defun coerceExit —

(defun |coerceExit| (argl mp)
(let (x m e catchTag xp)
(declare (special |$exitModel))
(setq x (first argl))
(setq m (second argl))
(setq e (third argil))
(setq mp (lresolve| m mp))
(setq xp
(lreplaceExitEtc| x
(setq catchTag (mkq (gensym))) °’|TAGGEDexit| |$exitModel))
(lcoerce| (1list (list ’catch catchTag xp) m e) mp)))

5.6.9 defplist compAtSign plist
We set up the compAtSign function to handle the @ keyword by setting the special keyword
on the @ symbol property list.

— postvars —

(eval-when (eval load)
(setf (get ’|@| ’special) ’compAtSign))

5.6.10 defun compAtSign
[addDomain pPas|
[comp pGI|
[coerce pBRT]
— defun compAtSign —

(defun compAtSign (form mode env)
(let ((newform (second form)) (mprime (third form)) tmp)
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(setq env (|addDomain| mprime env))
(when (setq tmp (lcomp| newform mprime env)) (|coerce| tmp mode))))

5.6.11 defplist compCoerce plist

We set up the compCoerce function to handle the : : keyword by setting the special keyword
on the :: symbol property list.
— postvars —

(eval-when (eval load)
(setf (get ’|::| ’special) ’|compCoercel))

5.6.12 defun compCoerce

[addDomain pPZs|
[getmode p?7]
[compCoercel pBhY]
[coerce pBaT]

— defun compCoerce —

(defun |compCoerce| (form mode env)
(let (newform newmode tmpl tmp4 z td)
(setq newform (second form))
(setq newmode (third form))
(setq env (|addDomain| newmode env))
(setq tmpl (|getmode| newmode env))
(cond
((setq td (|lcompCoercel| newform newmode env))
(lcoerce| td mode))
((and (consp tmpl) (eq (qfirst tmpl) ’|Mappingl)
(consp (qrest tmpl)) (eq (gcddr tmpl) nil)
(consp (gsecond tmpl))
(eq (gcaadr tmpl) ’|UnionCategoryl))
(setq z (qcdadr tmpl))
(when
(setq td
(dolist (model z tmp4)
(setq tmp4 (or tmp4d (|compCoercel| newform model env)))))
(lcoerce| (list (car td) newmode (third td)) mode))))))
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5.6.13 defun compCoercel

[comp pbal|

[resolve pBEI]|

[coerce pBRI]
[coerceByModemap pBad]
[mkq p??]

— defun compCoercel —

(defun |compCoercel| (form mode env)
(let (m1 td tp gg pred code)
(declare (special |$String| |$EmptyModel))
(when (setq td (or (lcomp| form mode env) (|comp| form |$EmptyMode| env)))
(setq m1 (if (stringp (second td)) |$String| (second td)))
(setq mode (|resolve| ml mode))
(setq td (list (car td) ml (third td)))
(cond
((setq tp (lcoerce| td mode)) tp)
((setq tp (lcoerceByModemap| td mode)) tp)
((setq pred (|isSubset| mode (second td) env))
(setq gg (gensym))
(setq pred (subst gg ’* pred :test #’equal))
(setq code
(list ’progil
(list ’let gg (first td))
(cons ’|check-subtype| (cons pred (list (mkq mode) gg)))))
(list code mode (third td)))))))

5.6.14 defun coerceByModemap

[modeEqual pB&I]
[isSubset p?7?]
[genDeltaEntry p??]

— defun coerceByModemap —

(defun |coerceByModemap| (argl mp)
(let (x m env map cexpr u mm fn)
(setq x (first argl))
(setq m (second argl))
(setq env (third argl))
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(setq u
(Loop for modemap in (|getModemapList| ’|coercel 1 env)
do
(setq map (first modemap))
(setq cexpr (second modemap))
when
(and (consp map) (consp (qrest map))
(consp (qcddr map))
(eq (qcdddr map) nil)
(or (|lmodeEqual| (second map) mp) (|isSubset| (second map) mp env))
(or (ImodeEquall| (third map) m) (|isSubset| m (third map) env)))
collect modemap))
(when u
(setq mm (first u))
(setq fn (|genDeltaEntry| (cons ’|coerce| mm)))
(1ist (list ’|calll fn x) mp env))))

5.6.15 defun autoCoerceByModemap

[getModemapList p2id]
[modeEqual pBH2]
[member p?7?]

[get p?7]
[stackMessage p??]
[$fromCoerceable p??]

— defun autoCoerceByModemap —

(defun |autoCoerceByModemap| (argl target)
(let (x source e map cexpr u fn y)
(declare (special |$fromCoerceable$|))
(setq x (first argl))
(setq source (second argl))
(setq e (third argl))
(setq u
(loop for modemap in (|getModemapList| ’|autoCoerce| 1 e)
do
(setq map (first modemap))
(setq cexpr (second modemap))
when
(and (consp map) (consp (qrest map)) (consp (qcddr map))
(eq (qcdddr map) nil)
(ImodeEqual| (second map) target)
(ImodeEqual| (third map) source))
collect cexpr))
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(when u
(setq fn
(let (result)
(loop for item in u
do
(when (first item) (setq result (or result (second item)))))
result))
(when fn
(cond
((and (consp source) (eq (qfirst source) ’|Union|)
(Imember| target (qrest source)))
(cond
((and (setq y (lget| x ’|condition| e))
(let (result)
(loop for u in y do
(setq result
(or result
(and (consp u) (eq (gfirst u) ’|casel) (consp (qrest u))
(consp (qcddr w))
(eq (gcdddr u) nil)
(equal (qthird u) target)))))
result))
(list (list ’|calll fn x) target e))
((eq x ’|$fromCoerceable$|) nil)
(t
(|stackMessagel
(list ’|cannot coerce: | x ’|%1] ’| of mode: | source
Y%L to: | target ’| without a case statement|)))))
(t
(1ist (list ’|calll fn x) target e)))))))

5.6.16 defun resolve

[modeEqual pBH7]
[mkUnion pBGI|
[$String pBaH]
[$EmptyMode pI7|
[$NoValueMode pC72]

— defun resolve —

(defun |resolve| (din dout)
(declare (special |$Stringl| |$EmptyMode| |$NoValueModel))
(cond
((or (equal din |$NoValueMode|) (equal dout |$NoValueModel|)) |$NoValueModel)
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((equal dout |$EmptyModel|) din)
((and (not (equal din dout)) (or (stringp din) (stringp dout)))
(cond
((ImodeEqual| dout |$Stringl|) dout)
((ImodeEqual| din |$String|) nil)
(t (ImkUnion| din dout))))
(t dout)))

5.6.17 defun mkUnion

[union p??]
[$Rep p?7?]

— defun mkUnion —

(defun |mkUnion| (a b)
(declare (special |$Repl))
(cond
((and (eq b ’$) (consp |$Repl) (eq (qfirst |$Repl) ’|Union|))
(grest |$Repl))
((and (consp a) (eq (qfirst a) ’|Unionl|))
(cond
((and (consp b) (eq (gfirst b) ’|Unionl))
(cons ’|Union| (|union| (qrest a) (qrest b))))
(t (cons ’|Union| (lunion| (list b) (qrest a))))))
((and (consp b) (eq (qfirst b) ’|Unionl))
(cons ’|Union| (lunion| (list a) (grest b))))
(t (list ’|Unionl| a b))))

5.6.18 defun This orders Unions

This orders Unions
— defun modeEqual —

(defun |modeEquall| (x y)
(let (x1 y1)
(cond
((or (atom x) (atom y)) (equal x y))
((not (eql (I#| x) (I#]| y))) nil)
((and (consp x) (eq (qfirst x) ’|Union|) (consp y) (eq (qfirst y) ’|Union|))
(setq x1 (qrest x))



5.6. FUNCTIONS FOR COERCION

(setq yl (qrest y))
(loop for a in x1 do
(loop for b in yl do
(when (|modeEquall| a b)
(setq x1 (ldeletel a x1))
(setq yl (ldeletel b yl))
(return nil))))
(unless (or x1 yl) t))
(t
(let ((result t))
(loop for u in x for v in y
do (setq result (and result (|modeEquall| u v))))
result)))))

5.6.19 defun modeEqualSubst

[modeEqual pBG2|
[modeEqualSubst pBE3|
[length p??]

— defun modeEqualSubst —

(defun |modeEqualSubst| (ml m env)
(let (mp op zl z2)
(cond
((ImodeEqual| ml m) t)
((atom m1)
(when (setq mp (car (lget| ml ’|valuel| env)))
(ImodeEqual| mp m)))
((and (consp ml1) (consp m) (equal (gfirst m) (qfirst ml))
(equal (|#| (qrest ml1)) (|#| (qrest m))))
(setq op (gfirst ml))
(setq z1 (qrest ml))
(setq z2 (qrest m))
(let ((result t))
(loop for xml in zl for xm2 in 22

do (setq result (and result (|modeEqualSubst| xzml xm2 env))))

result))
(t nil))))
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Chapter 6

Post Transformers

6.1 Direct called postparse routines

6.1.1 defun postTransform

[postTran pBEH|
[postTransform identp (vol5)]
[postTransformCheck pBGY]
[aplTran pO]

— defun postTransform —

(defun postTransform (y)
(let (x tmpl tmp2 tmp3 tmp4d tmp5 tt 1 u)

(setq x y)

(setq u (|postTran| x))

(when

(and (consp u) (eq (qfirst u) ’|@Tuplel)
(progn

(setq tmpl (qrest u))
(and (consp tmpl)
(progn (setq tmp2 (reverse tmpl)) t)
(consp tmp2)
(progn
(setq tmp3 (gfirst tmp2))
(and (consp tmp3)
(eq (qfirst tmp3) ’|: )
(progn
(setq tmp4 (qrest tmp3))
(and (consp tmp4)
(progn
(setq y (gfirst tmp4))
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(setq tmp5 (qrest tmp4))
(and (consp tmpb)
(eq (grest tmp5) nil)
(progn (setq tt (gfirst tmp5)) t)))))))
(progn (setq 1 (qrest tmp2)) t)
(progn (setq 1 (nreverse 1)) t)))
(dolist (x 1 t) (unless (identp x) (return nil))))
(setq u (list ’|:| (cons ’listof (append 1 (list y))) tt)))
(postTransformCheck u)
(aplTran u)))

6.1.2 defun postTran

[postAtom pBG1|
[postTran pBGA]
[unTuple paTd]
[postTranList pBGES|
[postForm pB7O]
[postOp pBE7]

[postScriptsForm pBES|

— defun postTran —

(defun |postTran| (x)
(let (op f tmpl a tmp2 tmp3 b y)
(if (atom x)
(postAtom x)
(progn
(setq op (car x))
(cond
((and (atom op) (setq f (getl op ’|postTranl|)))
(funcall f x))
((and (consp op) (eq (gfirst op) ’leltl|)
(progn
(setq tmpl (qrest op))
(and (consp tmpl)
(progn
(setq a (qfirst tmpl))
(setq tmp2 (qrest tmpl))
(and (consp tmp2)
(eq (grest tmp2) nil)
(progn (setq b (gqfirst tmp2)) t))))))
(cons (|postTran| op) (cdr (|postTran| (cons b (cdr x))))))
((and (consp op) (eq (qfirst op) ’I|Scriptsl))
(postScriptsForm op
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(dolist (y (rest x) tmp3)

(setq tmp3 (append tmp3 (lunTuple| (l|postTran| y)))))))
((not (equal op (setq y (postOp op))))
(cons y (postTranList (cdr x))))
(t (postForm x)))))))

6.1.3 defun postOp

— defun postOp —

(defun postOp (x)
(declare (special $boot))
(cond
((eq x ?|:=]) (if $boot ’spadlet ’let))
((eq x 7:-1) ’letd)
((eq x ’|Attribute|) ’attribute)
(t x)))

6.1.4 defun postAtom
[$boot p?7?]
— defun postAtom —

(defun postAtom (x)
(declare (special $boot))
(cond

($boot x)
((eql x 0) ’(lZerol))
((eql x 1) ’(|Onel))
((eq x t) ’t$)
((and (identp x) (getdatabase x ’niladic)) (list x))
(t x)))
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6.1.5 defun postTranList
[postTran pBEA]
— defun postTranList —

(defun postTranList (x)
(loop for y in x collect (|postTranl| y)))

6.1.6 defun postScriptsForm
[getScriptName pald]
[length p??]
[postTranScripts pBGES|
— defun postScriptsForm —
(defun postScriptsForm (form argl)
(let ((op (second form)) (a (third form)))

(cons (getScriptName op a (|#]| argl))
(append (postTranScripts a) argl))))

6.1.7 defun postTranScripts

[postTranScripts pBES|
[postTran pBE0|

— defun postTranScripts —

(defun postTranScripts (a)

(labels (

(fn (%)
(if (and (consp x) (eq (qfirst x) ’|@Tuplel))
(qrest x)

(list x))))
(let (tmpl tmp2 tmp3)
(cond
((and (consp a) (eq (qfirst a) ’|PrefixSC|)
(progn
(setq tmpl (qrest a))
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(and (consp tmpl) (eq (grest tmpl) nil))))

(postTranScripts (qfirst tmpl)))
((and (consp a) (eq (gfirst a) ’[;[))

(dolist (y (qrest a) tmp2)

(setq tmp2 (append tmp2 (postTranScripts y)))))
((and (consp a) (eq (gfirst a) ’[,[))

(dolist (y (qrest a) tmp3)

(setq tmp3 (append tmp3 (fn (|postTran| y))))))
(t (list (lpostTranl| a)))))))

6.1.8 defun postTransformCheck

[postcheck pBGY]
[$defOp p??]

— defun postTransformCheck —

(defun postTransformCheck (x)
(let (|$defOpl)

(declare (special |$defOpl))
(setq |$defOp| nil)
(postcheck x)))

6.1.9 defun postcheck

[setDefOp pa0d]
[postcheck pBG]

— defun postcheck —

(defun postcheck (x)
(cond
((atom x) nil)
((and (consp x) (eq (qfirst x) ’def) (consp (qrest x)))
(setDefOp (gsecond x))
(postcheck (qcddr x)))
((and (consp x) (eq (qfirst x) ’quote)) nil)
(t (postcheck (car x)) (postcheck (cdr x)))))
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6.1.10 defun postError

[bumperrorcount phaH|
[$defOp p?7?]
[$InteractiveMode p?7?]
[$postStack p??]

— defun postError —

(defun postError (msg)

(let (xmsg)
(declare (special |$defOp| |$postStack| |$InteractiveModel))
(bumperrorcount ’|precompilation]|)

(setq xmsg
(if (and (not (eq |$defOp| ’|$defOpl)) (null |$InteractiveModel))
(cons |$defOp| (cons ": " msg))
msg))

(push xmsg |$postStack])

nil))

6.1.11 defun postForm

[postTranList pBGS]
[internl p??]
[postTran pBGH]
[postError p&]
[bright p??]

[$boot p?7?]

— defun postForm —

(defun postForm (u)
(let (op argl arglp numOfArgs opp x)
(declare (special $boot))
(seq
(setq op (car u))
(setq argl (cdr u))
(setq x
(cond
((atom op)
(setq arglp (postTranList argl))
(setq opp
(seq
(exit op)
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(when $boot (exit op))
(when (or (getl op ’|Led|) (getl op ’|Nudl) (eq op ’in)) (exit op))
(setq numOfArgs
(cond
((and (consp arglp) (eq (qrest arglp) nil) (consp (gfirst arglp))
(eq (qcaar arglp) ’|@Tuplel))
(1#| (qcdar arglp)))
t DN
(internl ’* (princ-to-string numOfArgs) (pname op))))
(cons opp arglp))
((and (consp op) (eq (qfirst op) ’I|Scriptsl))
(append (|postTran| op) (postTranList argl)))

(t
(setq u (postTranList u))
(cond
((and (consp u) (consp (qfirst uw)) (eq (qcaar u) ’|@Tuplel))
(postError
(cons " "
(append (lbright| u)
(list "is illegal because tuples cannot be applied!" ’|}1|
" Did you misuse infix dot?"))))))
u))
(cond

((and (consp x) (consp (qrest x)) (eq (qcddr x) nil)
(consp (gsecond x)) (eq (qcaadr x) ’|@Tuplel))

(cons (car x) (gcdadr x)))

(t x)))))

6.2 Indirect called postparse routines

In the postTran function there is the code:

((and (atom op) (setq f (getl op ’|postTran|)))
(funcall f x))

The functions in this section are called through the symbol-plist of the symbol being parsed.
The original list read:

add postAdd

¢l postAtSign
:BF: postBigFloat
Block postBlock
CATEGORY postCategory

COLLECT postCollect
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k]
construct
=>
if

pretend
QUOTE
Reduce
REPEAT
Scripts
Signature
/

Q@Tuple
TupleCollect
where
with

postColon
postColonColon
postComma
postConstruct
postDef
postExit
postIf

CHAPTER 6. POST TRANSFORMERS

postin ;" the infix operator version of in"
postln ;" the iterator form of in"

postJoin
postMapping
postMDef
postPretend
postQUOTE
postReduce
postRepeat
postScripts
postSemiColon
postSignature
postSlash
postTuple
postTupleCollect
postWhere
postWith

6.2.1 defplist postAdd plist

— postvars —

(eval-when (eval load)
(setf (get ’ladd| ’|postTran|) ’|postAddl))

6.2.2 defun postAdd

[postTran pBEA]

[postCapsule pBZ3]

— defun postAdd —

(defun |postAdd| (arg)

(if (null (cddr arg))
(lpostCapsule| (second arg))
(1ist ’ladd| (|postTran| (second arg)) (|postCapsule| (third arg)))))
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6.2.3 defun postCapsule

[checkWarning pbad]
[postBlockItem pB73]
[postBlockItemList pB73]
[postFlatten pBR2]

— defun postCapsule —

(defun |postCapsulel| (x)
(let (op)
(cond
((null (and (consp x) (progn (setq op (qfirst x)) t)))
(| checkWarning| (list "Apparent indentation error following add")))
((or (integerp op) (eq op ’==))
(list ’capsule (|postBlockItem| x)))
((eq op I 1)
(cons ’capsule (|postBlockItemList| (|postFlatten| x ’1;1))))
((eq op ’Iifl])
(list ’capsule (|postBlockItem| x)))
(t (lcheckWarning| (list "Apparent indentation error following add"))))))

6.2.4 defun postBlockItemList
[postBlockItem pB73]
— defun postBlockItemList —

(defun |postBlockItemList| (args)

(let (result)
(dolist (item args (nreverse result))
(push (|postBlockItem| item) result))))

6.2.5 defun postBlockltem
[postTran pBGH]

— defun postBlockItem —
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(defun |postBlockItem| (x)
(let ((tmpl t) tmp2 y tt z)
(setq x (|postTran| x))
(if
(and (consp x) (eq (gfirst x) ’|@Tuplel)
(progn
(and (consp (gqrest x))
(progn (setq tmp2 (reverse (grest x))) t)
(consp tmp2)
(progn
(and (consp (gfirst tmp2)) (eq (gcaar tmp2) ’|:|)
(progn
(and (consp (qcdar tmp2))
(progn
(setq y (qcadar tmp2))
(and (consp (qcddar tmp2))
(eq (gcdddar tmp2) nil)
(progn (setq tt (qcaddar tmp2)) t)))))))
(progn (setq z (qrest tmp2)) t)
(progn (setq z (nreverse z)) T)))
(do ((tmp6 nil (null tmpl)) (tmp7 z (cdr tmp7)) (x nil))
((or tmp6 (atom tmp7)) tmpl)
(setq x (car tmp7))
(setq tmpl (and tmpl (identp x)))))
(cons ’|:| (cons (cons ’listof (append z (list y))) (list tt)))
x)))

6.2.6 defplist postAtSign plist

— postvars —

(eval-when (eval load)
(setf (get ’@ ’|postTranl|) ’|postAtSignl))

6.2.7 defun postAtSign

[postTran pBGH]
[postType pB73F]

— defun postAtSign —
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(defun |postAtSign| (arg)
(cons ’@ (cons (|postTran| (second arg)) (lpostTypel (third arg)))))

6.2.8 defun postType

[postTran pBGH]
[unTuple pAOY]

— defun postType —

(defun |postTypel (typ)
(let (source target)
(cond
((and (consp typ) (eq (gfirst typ) ’->) (consp (qrest typ))
(consp (qcddr typ)) (eq (gcdddr typ) nil))
(setq source (gsecond typ))
(setq target (qthird typ))
(cond
((eq source ’|constant]|)
(list (list (|postTran| target)) ’|constant]|))
(t
(list (cons ’|Mapping]
(cons (|postTran| target)
(lunTuple| (lpostTran| source))))))))
((and (consp typ) (eq (qfirst typ) ’->)
(consp (gqrest typ)) (eq (qgcddr typ) nil))
(list (list ’|Mapping| (|postTran| (gsecond typ)))))
(t (list (lpostTran| typ))))))

6.2.9 defplist postBigFloat plist

— postvars —

(eval-when (eval load)
(setf (get ’|:BF:| ’|postTran|) ’|postBigFloatl|))
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6.2.10 defun postBigFloat

[postTran pBEH|
[$boot p??]
[$InteractiveMode p?7?]

— defun postBigFloat —

(defun |postBigFloat| (arg)

(let (mant expon eltword)
(declare (special $boot |$InteractiveModel))
(setq mant (second arg))
(setq expon (cddr arg))

(if $boot
(times (float mant) (expt (float 10) expon))
(progn
(setq eltword (if |$InteractiveMode| ’|$elt| ’leltl))
(lpostTran|
(list (list eltword ’(|Float|) ’|floatl)
(1ist ’|,| (list ’|,| mant expon) 10)))))))

6.2.11 defplist postBlock plist

— postvars —

(eval-when (eval load)
(setf (get ’|Block| ’|postTran|) ’|postBlockl))

6.2.12 defun postBlock

[postBlockItemList pB73]
[postTran pBGH]

— defun postBlock —

(defun |postBlock| (arg)

(let (tmpl x y)
(setq tmpl (reverse (cdr arg)))
(setq x (car tmpl))
(setq y (nreverse (cdr tmpl)))
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(cons ’seq
(append (|postBlockItemList| y) (list (list ’|exit| (|postTran| x)))))))

6.2.13 defplist postCategory plist

— postvars —

(eval-when (eval load)
(setf (get ’category ’|postTran|) ’|postCategoryl))

6.2.14 defun postCategory

[postTran pBEQ]
[nreverse0 p??]
[$insidePostCategorylfTrue p?7?]

— defun postCategory —

(defun |postCategory| (u)
(declare (special |$insidePostCategoryIfTruel))
(labels (
(fn (arg)
(let (|$insidePostCategoryIfTruel)
(declare (special |$insidePostCategoryIfTruel))
(setq |$insidePostCategoryIfTrue| t)
(lpostTran| arg))) )
(let ((z (cdr w)) op tmpl)
(if (null =z)
u
(progn
(setq op (if |$insidePostCategoryIfTrue| ’progn ’category))
(cons op (dolist (x z (nreverseO tmpl)) (push (fn x) tmp1))))))))

6.2.15 defun postCollect,finish

[postMakeCons pB7E]
[tuple2List pbad]
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[postTranList pBGS]
— defun postCollect,finish —

(defun |postCollect,finish| (op itl y)
(let (tmp2 tmp5 newBody)
(cond
((and (consp y) (eq (qfirst y) ’[:1])
(consp (qrest y)) (eq (qcddr y) nil))
(list ’reduce ’|append| O (cons op (append itl (list (gsecond y))))))
((and (consp y) (eq (qfirst y) ’|Tuplel))
(setq newBody
(cond
((dolist (x (qrest y) tmp2)
(setq tmp2
(or tmp2 (and (consp x) (eq (qfirst x) ’|:I)
(consp (qrest x)) (eq (qcddr x) nil)))))
(lpostMakeCons| (qrest y)))
((dolist (x (qrest y) tmpb)
(setq tmp5 (or tmp5 (and (consp x) (eq (gfirst x) ’segment)))))
(ltuple2List| (qrest y)))
(t (cons ’|construct| (postTranList (qrest y))))))
(list ’reduce ’|append| O (cons op (append itl (list newBody)))))
(t (cons op (append itl (list y)))))))

6.2.16 defun postMakeCons

[postMakeCons pB73]
[postTran pBEH|

— defun postMakeCons —

(defun |postMakeCons| (args)

(let (a b)
(cond
((null args) ’Inill)
((and (consp args) (consp (qfirst args)) (eq (qcaar args) ’|:1)

(consp (qcdar args)) (eq (qcddar args) nil))
(setq a (qcadar args))
(setq b (qrest args))
(if b
(1ist ’|append| (|postTran| a) (|postMakeCons| b))
(lpostTran| a)))
(t (1ist ’|cons| (|postTran| (car args)) (|postMakeCons| (cdr args)))))))
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6.2.17 defplist postCollect plist

— postvars —

(eval-when (eval load)
(setf (get ’collect ’|postTran|) ’|postCollect]))

6.2.18 defun postCollect

[postCollect, finish pB7d]
[postCollect pB7]
[postIteratorList pBRM]
[postTran pBGA]

— defun postCollect —

(defun |postCollect| (arg)

(let (constructOp tmp3 m itl x)
(setq constructOp (car arg))
(setq tmp3 (reverse (cdr arg)))
(setq x (car tmp3))

(setq m (nreverse (cdr tmp3)))
(cond

((and (consp x) (consp (qfirst x)) (eq (qcaar x) ’lelt])

(consp (qcdar x)) (consp (qcddar x))
(eq (gcdddar x) nil)
(eq (gcaddar x) ’|constructl))
(lpostCollect]|
(cons (list ’|elt| (qcadar x) ’collect)

(append m (list (cons ’|construct| (qrest x)))))))

(t
(setq itl (|postIteratorList| m))
(setq x
(if (and (consp x) (eq (gfirst x) ’|construct|)
(consp (qrest x)) (eq (qcddr x) nil))
(gsecond x)

x))

(IpostCollect,finish| constructOp itl (|postTran| x))))))
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6.2.19 defun postlteratorList

[postTran pBEH|
[postInSeq pBES]
[postIteratorList pBRM]

— defun postIteratorList —

(defun |postIteratorList| (args)
(let (zpyuab)
(cond
((consp args)
(setq p (lpostTran| (qfirst args)))
(setq z (qrest args))
(cond
((and (consp p) (eq (qfirst p) ’in) (consp (qrest p))
(consp (qcddr p)) (eq (qcdddr p) nil))
(setq y (gsecond p))
(setq u (qthird p))
(cond
((and (consp u) (eq (qfirst u) ’I\I|) (comnsp (grest u))
(consp (qcddr u)) (eq (qcdddr u) nil))
(setq a (gsecond u))
(setq b (gqthird u))
(cons (list ’in y (|postInSeql| a))
(cons (list ’I\I| b)
(IpostIteratorList| z))))
(t (cons (list ’in y (|postInSeql| u)) (|postIteratorList| z)))))
(t (cons p (lpostIteratorList| z)))))
(t args))))

6.2.20 defplist postColon plist

— postvars —

(eval-when (eval load)
(setf (get ’|:| ’|postTran|) ’|postColonl|))
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6.2.21 defun postColon

[postTran pBGA]
[postType pBZH|

— defun postColon —

(defun |postColon| (u)
(cond
((and (consp u) (eq (qfirst u) ’|:1])
(consp (qrest u)) (eq (qcddr u) nil))
(1ist ’|:| (lpostTran| (gsecond u))))
((and (consp u) (eq (qfirst uw) ’|:|) (consp (qrest u))
(consp (qcddr u)) (eq (gcdddr u) nil))
(cons ’|:| (cons (|postTran| (second u)) (|postTypel (third u)))))))

6.2.22 defplist postColonColon plist

— postvars —

(eval-when (eval load)
(setf (get ’|::| ’|postTran|) ’|postColonColon|))

6.2.23 defun postColonColon

[postForm pB70]
[$boot p?7]

— defun postColonColon —

(defun |postColonColon| (u)
(if (and $boot (comsp u) (eq (qfirst uw) ’[::|) (consp (qrest u))
(consp (qcddr u)) (eq (qcdddr u) nil))
(intern (princ-to-string (third u)) (second w))
(postForm u)))
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6.2.24 defplist postComma plist

— postvars —

(eval-when (eval load)
(setf (get ’|,| ’|postTran|) ’|postCommal))

6.2.25 defun postComma

[postTuple pBIS|
[comma2Tuple pBXY]

— defun postComma —

(defun |postCommal| (u)
(lpostTuple| (|comma2Tuple| u)))

6.2.26 defun comma2Tuple
[postFlatten pBR7|
— defun comma2Tuple —

(defun |comma2Tuple| (u)
(cons ’|@Tuple| (|postFlatten| u ’[,[)))

6.2.27 defun postFlatten
[postFlatten pBRI|

— defun postFlatten —
(defun |postFlatten| (x op)

(let (a b)
(cond
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((and (consp x) (equal (qfirst x) op) (consp (qrest x))
(consp (qcddr x)) (eq (gcdddr x) nil))
(setq a (gsecond x))
(setq b (qthird x))
(append (|postFlatten| a op) (lpostFlatten| b op)))
(t (list x)))))

6.2.28 defplist postConstruct plist

— postvars —

(eval-when (eval load)
(setf (get ’|construct| ’|postTran|) ’|postConstructl|))

6.2.29 defun postConstruct

[comma2Tuple pBXI]
[postTranSegment pB=d]
[postMakeCons pB7H]
[tuple2List pbad]
[postTranList pBGS]
[postTran pBGA]

— defun postConstruct —

(defun |postConstruct| (u)
(let (b a tmp4d tmp7)
(cond
((and (consp u) (eq (qfirst u) ’|constructl|)
(consp (qrest u)) (eq (qcddr u) nil))
(setq b (gsecond u))
(setq a
(if (and (consp b) (eq (qfirst b) ’1,1))
(| comma2Tuple| b)
b))
(cond
((and (consp a) (eq (gfirst a) ’segment) (consp (qrest a))
(consp (qcddr a)) (eq (qcdddr a) nil))
(1ist ’|construct| (|postTranSegment| (second a) (third a))))
((and (consp a) (eq (gfirst a) ’|@Tuplel))
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(cond
((dolist (x (qrest a) tmp4)
(setq tmp4
(or tmp4d
(and (consp x) (eq (gfirst x) ’|:|)

(consp (qrest x)) (eq (qcddr x) nil)))))

(|postMakeCons| (qrest a)))

((dolist (x (grest a) tmp7)

(setq tmp7 (or tmp7 (and (consp x) (eq (gfirst x) ’segment)))))
(ltuple2List| (qrest a)))
(t (cons ’|construct| (postTranList (qrest a))))))
(t (list ’|construct| (|postTran| a)))))
(t w)))

6.2.30 defun postTranSegment
[postTran pBGH]
— defun postTranSegment —

(defun |postTranSegment| (p q)
(1ist ’segment (|postTran| p) (when q (l|postTran| q))))

6.2.31 defplist postDef plist

— postvars —

(eval-when (eval load)
(setf (get ’|==| ’|postTran|) ’|postDefl))

6.2.32 defun postDef

[postMDef pBHI]
[recordHeaderDocumentation pa7d]
[postTran pBEH|
[postDefArgs pBRH]
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nreverse() p??]

$boot p?7]
$maxSignatureLineNumber p??]
$headerDocumentation p??]
$docList p?7?]

$InteractiveMode p?7?]

[
[
[
[
[
[

— defun postDef —

(defun |postDef| (arg)
(let (defOp rhs lhs targetType tmpl op argl newLhs
argTypeList typelList form specialCaseForm tmp4 tmp6 tmp8)
(declare (special $boot |$maxSignatureLineNumber| |$headerDocumentationl|
|$docList| |$InteractiveModel))
(setq defOp (first arg))
(setq 1lhs (second arg))
(setq rhs (third arg))
(if (and (consp 1lhs) (eq (qfirst lhs) ’|macrol)
(consp (qrest 1lhs)) (eq (qcddr lhs) nil))
(lpostMDef| (list ’==> (second lhs) rhs))
(progn
(unless $boot (|recordHeaderDocumentation| nil))
(when (not (eql |$maxSignatureLineNumber| 0))
(setq |$docList]|
(cons (cons ’|constructor| |$headerDocumentation|) |$docListl|))
(setq |$maxSignatureLineNumber| 0))
(setq lhs (|postTran| 1lhs))
(setq tmp1l
(if (and (consp 1lhs) (eq (gqfirst 1lhs) ’|:|)) (cdr lhs) (1list lhs nil)))
(setq form (first tmpl))
(setq targetType (second tmpl))
(when (and (null |$InteractiveModel|) (atom form)) (setq form (list form)))
(setq newLhs
(if (atom form)
form
(progn
(setq tmp1l
(dolist (x form (nreverseO tmp4))
(push
(if (and (consp x) (eq (qfirst x) ’|:|) (consp (grest x))
(consp (qcddr x)) (eq (qecdddr x) nil))
(second x)
x)
tmp4)))
(setq op (car tmpl))
(setq argl (cdr tmpl))
(cons op (|postDefArgs| argl)))))
(setq argTypeList
(unless (atom form)
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(dolist (x (cdr form) (nreverseO tmp6))

(push
(when (and (consp x) (eq (qfirst x) ’|:|) (consp (qrest x))
(consp (qcddr x)) (eq (qcdddr x) nil))
(third x))
tmp6))))

(setq typelList (cons targetType argTypelist))

(when (atom form) (setq form (list form)))

(setq specialCaseForm (dolist (x form (nreverse tmp8)) (push nil tmp8)))
(1ist ’def newLhs typelist specialCaseForm (|postTran| rhs))))))

6.2.33 defun postDefArgs

[postError p&7M]
[postDefArgs pBRa]

— defun postDefArgs —

(defun |postDefArgs| (args)
(let (a b)
(cond
((null args) args)
((and (consp args) (consp (qfirst args)) (eq (qcaar args) ’|:1)
(consp (qcdar args)) (eq (qcddar args) nil))
(setq a (qcadar args))
(setq b (qrest args))

(cond
(b (postError
(1ist "  Argument" a "of indefinite length must be last")))
((or (atom a) (and (consp a) (eq (gfirst a) ’quote)))
a)
(t
(postError
(list "  Argument" a "of indefinite length must be a name")))))

(t (cons (car args) (|postDefArgs| (cdr args)))))))

6.2.34 defplist postExit plist

— postvars —
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(eval-when (eval load)
(setf (get ’|=>| ’|postTran|) °’|postExitl|))

6.2.35 defun postExit
[postTran pBGH|

— defun postExit —
(defun |postExit| (arg)
(list ’if (|postTran| (second arg))

(1ist ’lexit| (|postTran| (third arg)))
> |noBranch|))

6.2.36 defplist postIf plist

— postvars —

(eval-when (eval load)
(setf (get ’|if| ’|postTran|) ’|postIfl))

6.2.37 defun postIf

[nreverseQ p?7]
[postTran pBEA|
[$boot p?7?]

— defun postIf —

(defun |postIf| (arg)
(let (tmpl)

(if (null (and (consp arg) (eq (qfirst arg) ’|ifl)))

arg
(cons ’if
(dolist (x (qrest arg) (nreverseO tmpl))
(push
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(if (and (null (setq x (IpostTran| x))) (null $boot)) ’|noBranch| x)
tmp1))))))

6.2.38 defplist postin plist

— postvars —

(eval-when (eval load)
(setf (get ’|in| ’|postTran|) ’|postin]|))

6.2.39 defun postin

[systemErrorHere p??]
[postTran pBGH]
[postInSeq pBRY]

— defun postin —

(defun |postin| (arg)
(if (null (and (consp arg) (eq (qfirst arg) ’lin|) (consp (qrest arg))
(consp (qcddr arg)) (eq (qcdddr arg) nil)))
(| systemErrorHere| "postin")
(list ’|in| (lpostTran| (second arg)) (lpostInSeq| (third arg)))))

6.2.40 defun postInSeq

[postTranSegment pBxd]
[tuple2List phad]
[postTran pBE0|

— defun postInSeq —
(defun |postInSeq| (seq)

(cond
((and (consp seq) (eq (qfirst seq) ’segment) (consp (qrest seq))
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(consp (qcddr seq)) (eq (qcdddr seq) nil))
(lpostTranSegment| (second seq) (third seq)))
((and (consp seq) (eq (qfirst seq) ’|@Tuplel))
(ltuple2List| (qrest seq)))
(t (lpostTran| seq))))

6.2.41 defplist postln plist

— postvars —

(eval-when (eval load)
(setf (get ’in ’|postTran|) ’|postInl))

6.2.42 defun postln

[systemErrorHere p??]
[postTran pBGH]
[postInSeq pBRY]

— defun postIn —

(defun |postIn| (arg)

(if (null (and (consp arg) (eq (gfirst arg) ’in) (consp (qrest arg))
(consp (qcddr arg)) (eq (qcdddr arg) nil)))

(|systemErrorHere| "postIn")

(list ’in (|postTran| (second arg)) (lpostInSeq| (third arg)))))

6.2.43 defplist postJoin plist

— postvars —

(eval-when (eval load)
(setf (get ’|Join| ’|postTranl|) ’|postJoin|))
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6.2.44 defun postJoin

[postTran pBEH|
[postTranList pBGS]

— defun postJoin —

(defun |postJoin| (arg)
(let (a1 al)
(setq a (|lpostTran| (cadr arg)))
(setq 1 (postTranList (cddr arg)))
(when (and (consp 1) (eq (qrest 1) nil) (comnsp (qfirst 1))
(member (qcaar 1) ’(attribute signature)))
(setq 1 (list (list ’category (qfirst 1)))))

(setq al (if (and (consp a) (eq (qfirst a) ’|@Tuple|)) (qrest a) (list a)))
(cons ’|Join| (append al 1))))

6.2.45 defplist postMapping plist

— postvars —

(eval-when (eval load)
(setf (get ’|->| ’|postTran|) ’|postMappingl))

6.2.46 defun postMapping

[postTran pBGH]
[unTuple pA0Y]

— defun postMapping —

(defun |postMapping| (u)
(if (null (and (consp u) (eq (qfirst u) ’->) (consp (qrest u))

(consp (qcddr u)) (eq (qcdddr u) nil)))
u

(cons ’ |Mapping]|
(cons (|postTran| (third u))
(lunTuple| (|postTran| (second u)))))))
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6.2.47 defplist postMDef plist

— postvars —

(eval-when (eval load)
(setf (get ’|==>| ’|postTran|) °’|postMDef|))

6.2.48 defun postMDef

[postTran pBEH|
[throwkeyedmsg p?7?]
[nreverse0 p?7?]
[$InteractiveMode p?7?]
[$boot p??]

— defun postMDef —

(defun |postMDef| (arg)

(let (rhs lhs tmpl targetType form newLhs typelist tmp4 tmp5 tmp8)

(declare (special |$InteractiveMode| $boot))
(setq 1lhs (second arg))
(setq rhs (third arg))
(cond
((and |$InteractiveMode| (null $boot))
(setq 1lhs (|postTran| lhs))
(if (null (identp 1lhs))
(| throwkeyedmsg| ’s2ip0001 nil)
(1ist ’mdef 1lhs nil nil (|postTran| rhs))))
(t
(setq 1lhs (|postTran| lhs))
(setq tmp1l

(if (and (consp lhs) (eq (qfirst lhs) ’|:|)) (cdr lhs) (list lhs nil)))

(setq form (first tmpl))
(setq targetType (second tmpl))
(setq form (if (atom form) (list form) form))
(setq newLhs
(dolist (x form (nreverse0 tmp4))
(push

(if (and (consp x) (eq (gqfirst x) ’|:|) (consp (qrest x))) (second x) x)

tmp4)))

(setq typelist

(cons targetType
(dolist (x (qrest form) (nreverse0 tmp5))
(push
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(when (and (consp x) (eq (qfirst x) ’|:|) (consp (qrest x))
(consp (qcddr x)) (eq (qcdddr x) nil))
(third x))
tmp5))))

(list ’mdef newLhs typelist
(dolist (x form (nreverseO tmp8)) (push nil tmp8))
(lpostTran| rhs))))))

6.2.49 defplist postPretend plist

— postvars —

(eval-when (eval load)
(setf (get ’|pretend| ’|postTran|) °’|postPretendl|))

6.2.50 defun postPretend

[postTran pBEA]
[postType pB7H]

— defun postPretend —

(defun |postPretend| (arg)
(cons ’|pretend| (cons (|postTran| (second arg)) (lpostTypel| (third arg)))))

6.2.51 defplist postQUOTE plist

— postvars —

(eval-when (eval load)
(setf (get ’quote ’|postTran|) ’|postQUOTEI|))
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6.2.52 defun postQUOTE

— defun postQUOTE —

(defun |postQUOTE| (arg) arg)

6.2.53 defplist postReduce plist

— postvars —

(eval-when (eval load)
(setf (get ’|Reduce| ’|postTran|) ’|postReducel))

6.2.54 defun postReduce

[postTran pBE0|
[postReduce pBI3|
[$InteractiveMode p?7?]

— defun postReduce —

(defun |postReducel| (arg)
(let (op expr g)

(setq op (second arg))

(setq expr (third arg))

(if (or |$InteractiveMode| (and (consp expr) (eq (qfirst expr) ’collect)))
(1ist ’reduce op O (|postTran| expr))
(|lpostReduce|

(list ’|Reduce| op

(list ’collect
(list ’in (setq g (gensym)) expr)
(list ’|comnstruct| g)))))))
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6.2.55 defplist postRepeat plist

— postvars —

(eval-when (eval load)
(setf (get ’repeat ’|postTran|) ’|postRepeat]|))

6.2.56 defun postRepeat

[postIteratorList pB=0]
[postTran pBEH|

— defun postRepeat —
(defun |postRepeat| (arg)
(let (tmpl x m)
(setq tmpl (reverse (cdr arg)))
(setq x (car tmpl))

(setq m (nreverse (cdr tmpl)))
(cons ’repeat (append (|postIteratorList| m) (list (|postTran| x))))))

6.2.57 defplist postScripts plist

— postvars —

(eval-when (eval load)
(setf (get ’|Scripts| ’|postTranl|) ’|postScriptsl|))

6.2.58 defun postScripts

[getScriptName pald]
[postTranScripts pBES|

— defun postScripts —
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(defun |postScripts| (arg)
(cons (getScriptName (second arg) (third arg) 0)
(postTranScripts (third arg))))

6.2.59 defplist postSemiColon plist

— postvars —

(eval-when (eval load)
(setf (get ’|;| ’|postTran|) ’|postSemiColonl|))

6.2.60 defun postSemiColon

[postBlock pB7H]
[postFlattenLeft pBYad]

— defun postSemiColon —

(defun |postSemiColon| (u)

(lpostBlock| (cons ’|Block| (|postFlattenLeft| u ’1;1))))

6.2.61 defun postFlattenLeft
[postFlattenLeft pBYH]

— defun postFlattenLeft —

(defun |postFlattenLeft| (x op)
(let (a b)
(cond

((and (consp x) (equal (gfirst x) op) (consp (qrest x))

(consp (qcddr x)) (eq (qcdddr x) nil))
(setq a (gsecond x))
(setq b (qthird x))
(append (|postFlattenLeft| a op) (list b)))
(t (list x)))))
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6.2.62 defplist postSignature plist

— postvars —

(eval-when (eval load)
(setf (get ’|Signature| °’|postTran|) ’|postSignaturel))

6.2.63 defun postSignature

[postType pB7F]
[removeSuperfluousMapping pBYA]
[killColons pBY|

— defun postSignature —

(defun |postSignature| (arg)
(let (sig sigl op)
(setq op (second arg))
(setq sig (third arg))
(wvhen (and (consp sig) (eq (qfirst sig) ’->))
(setq sigl (|postTypel sig))

(setq op (postAtom (if (stringp op) (setq op (intern op)) op)))

(cons ’signature

(cons op (lremoveSuperfluousMapping| (|killColons| sig1)))))))

6.2.64 defun removeSuperfluousMapping

— defun removeSuperfluousMapping —

(defun |removeSuperfluousMapping| (sigl)

(if (and (consp sigl) (consp (qfirst sigl)) (eq (qcaar sigl) ’|Mappingl))

(cons (cdr (qfirst sigl)) (qrest sigl))
sigl))
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6.2.65 defun killColons

[killColons pBY1]
— defun killColons —

(defun |killColomns| (x)
(cond
((atom x) x)
((and (consp x) (eq (qfirst x) ’|Recordl)) x)
((and (consp x) (eq (gfirst x) ’|Unionl|)) x)
((and (consp x) (eq (qfirst x) ’|:|) (consp (qrest x))
(consp (qecddr x)) (eq (qecdddr x) nil))
(lkillColons| (third x)))

(t (cons (lkillColons| (car x)) (lkillColons| (cdr x))))))

6.2.66 defplist postSlash plist

— postvars —

(eval-when (eval load)
(setf (get ’/ ’|postTran|) ’|postSlashl|))

6.2.67 defun postSlash

[postTran pBGH]

— defun postSlash —

(defun |postSlash| (arg)
(if (stringp (second arg))
(lpostTran| (list ’|Reduce| (intern (second arg)) (third arg) ))
(1ist ’/ (lpostTran| (second arg)) (|postTran| (third arg)))))
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6.2.68 defplist postTuple plist

— postvars —

(eval-when (eval load)
(setf (get ’|@Tuplel ’|postTran|) ’|postTuplel))

6.2.69 defun postTuple
[postTranList pBGS|
— defun postTuple —
(defun |postTuple| (arg)
(cond
((and (consp arg) (eq (grest arg) nil) (eq (qfirst arg) ’|@Tuplel))
arg)

((and (consp arg) (eq (qfirst arg) ’|@Tuple|) (consp (qrest arg)))
(cons °’|@Tuple| (postTranList (cdr arg))))))

6.2.70 defplist postTupleCollect plist

— postvars —

(eval-when (eval load)
(setf (get ’|TupleCollect| ’|postTran|) ’|postTupleCollect]|))

6.2.71 defun postTupleCollect

[postCollect pBZY|
— defun postTupleCollect —

(defun |postTupleCollect| (arg)



6.2. INDIRECT CALLED POSTPARSE ROUTINES 399

(let (constructOp tmpl x m)

(setq constructOp (car arg))

(setq tmpl (reverse (cdr arg)))

(setq x (car tmpl))

(setq m (nreverse (cdr tmpl)))

(lpostCollect| (cons constructOp (append m (list (list ’|comstruct| x)))))))

6.2.72 defplist postWhere plist

— postvars —

(eval-when (eval load)
(setf (get ’|where| ’|postTran|) ’|postWherel))

6.2.73 defun postWhere

[postTran pBE0|
[postTranList pBGS]

— defun postWhere —

(defun |postWhere| (arg)

(let (b x)
(setq b (third arg))
(setq x (if (and (consp b) (eq (gfirst b) ’|Blockl|)) (qrest b) (list b)))
(cons ’|where| (cons (|postTran| (second arg)) (postTranlList x)))))

6.2.74 defplist postWith plist

— postvars —

(eval-when (eval load)
(setf (get ’|with| ’|postTran|) ’|postWithl|))
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6.2.75 defun postWith

[postTran pBEH|
[$insidePostCategorylfTrue p??]

— defun postWith —

(defun |postWith| (arg)
(let (|$insidePostCategoryIfTruel| a)
(declare (special |$insidePostCategoryIfTruel))
(setq |$insidePostCategoryIfTrue| t)
(setq a (|postTran| (second arg)))
(cond
((and (consp a) (member (qfirst a) ’(signature attribute if)))
(list ’category a))
((and (consp a) (eq (qfirst a) ’progn))
(cons ’category (qrest a)))

(t a))))

6.3 Support routines

6.3.1 defun setDefOp

[$defOp p?7?]
[$topOp p?7?]

— defun setDefOp —

(defun setDefOp (f)
(let (tmpl)
(declare (special |$defOpl| [$topOpl))
(when (and (consp f) (eq (qfirst f) ’|:|)
(consp (setq tmpl (qrest £))))
(setq £ (qfirst tmpl)))
(unless (atom f) (setq f (car £)))
(if |$topOpl
(setq |$defOpl £)
(setq |$topOpl £))))
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6.3.2 defun aplTran

[aplTranl pdT]
[containsBang pATH|
[$genno p??]

[$boot p?7]

— defun aplTran —

(defun aplTran (x)
(let ($genno u)
(declare (special $genno $boot))
(cond
($boot x)
(t
(setq $genno 0)
(setq u (aplTrani x))
(cond
((containsBang u) (|throwKeyedMsg| ’s2ip0002 nil))
(t W)

6.3.3 defun aplTranl

[aplTranList pEI3]
[aplTranl pHT]
[hasAplExtension pf3]
[nreverse0 p??]

[$boot p??]

— defun aplTranl —

(defun aplTranl (x)
(let (op argll argl f y opprime yprime tmpl arglAssoc futureArgl g)
(declare (special $boot))
(if (atom x)
X
(progn
(setq op (car x))
(setq argll (cdr x))
(setq argl (aplTranlist argll))
(cond
(Ceq op 1)
(cond
((and (consp argl)
(progn
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(setq £ (qfirst argl))
(setq tmpl (qrest argl))
(and (consp tmpl)

(eq (grest tmpl) nil)

(progn
(setq y (gfirst tmpl))
t))))
(cond
((and (consp y)
(progn

(setq opprime (gfirst y))
(setq yprime (qrest y))
t)

(eq opprime ’!))
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(aplTranl (cons op (cons op (cons f yprime)))))

($boot
(cons ’collect
(cons

(1ist ’in (setq g (genvar)) (aplTranl y))

(list (list £ g ) ))))
(t
(list ’map f (aplTranil y) ))))
(t x)))
((progn
(setq tmpl (hasAplExtension argl))
(and (consp tmpl)
(progn
(setq arglAssoc (qfirst tmpl))
(setq futureArgl (qrest tmpl))
t)))
(cons ’|reshape|
(cons
(cons ’collect
(append

(do ((tmp3 arglAssoc (cdr tmp3)) (tmp4 nil))

((or (atom tmp3)

(progn (setq tmp4 (car tmp3)) nil)

(progn
(setq g (car tmp4))
(setq a (cdr tmp4))
nil))

(nreverse0 tmp2))

(push (list ’in g (list ’|ravell a))) tmp2))
(list (aplTranil (cons op futureArgl)))))

(list (cdar arglAssoc))))
(t (cons op argl)))))))
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6.3.4 defun aplTranList

[aplTran]l pHTII]
[aplTranList pET3]

— defun aplTranList —

(defun aplTranList (x)
(if (atom x)
X
(cons (aplTranl (car x)) (aplTranList (cdr x)))))

6.3.5 defun hasAplExtension

[nreverse0 p?7?]
[deepestExpression plld|
[genvar p??]

[aplTranl pHTI]

— defun hasAplExtension —

(defun hasAplExtension (argl)
(let (tmp2 tmp3 y z g arglAssoc u)
(when
(dolist (x argl tmp2)
(setq tmp2 (or tmp2 (and (consp x) (eq (gqfirst x) ’!)))))
(setq u
(dolist (x argl (nreverseO tmp3))
(push
(if (and (consp x) (eq (gfirst x) ’!)
(consp (grest x)) (eq (gcddr x) nil))
(progn
(setq y (gsecond x))
(setq z (deepestExpression y))
(setq arglAssoc
(cons (cons (setq g (genvar)) (aplTranl z)) arglAssoc))
(subst g z y :test #’equal))
x)
tmp3)))
(cons arglAssoc u))))
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6.3.6 defun deepestExpression
[deepestExpression pad|
— defun deepestExpression —

(defun deepestExpression (x)
(if (and (comsp x) (eq (qfirst x) ’!)
(consp (qrest x)) (eq (qcddr x) nil))
(deepestExpression (gsecond x))

x))

6.3.7 defun containsBang
[containsBang pAd|
— defun containsBang —

(defun containsBang (u)
(let (tmp2)
(cond
((atom u) (eq u ’!))
((and (consp u) (equal (gfirst u) ’quote)
(consp (qrest u)) (eq (qcddr u) nil))
nil)
(t
(dolist (x u tmp2)
(setq tmp2 (or tmp2 (containsBang x))))))))

6.3.8 defun getScriptName

[getScriptName identp (vol5)]
[postError p&7d]

[internl p?7?]

[decodeScripts pHUH]
[getScriptName pname (vol5)]

— defun getScriptName —

(defun getScriptName (op a numberOfFunctionalArgs)
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(when (null (identp op))
(postError (list " " op " cannot have scripts" )))
(internl ’* (princ-to-string numberOfFunctionalArgs)
(decodeScripts a) (pname op)))

6.3.9 defun decodeScripts

[strconc p?7?]
[decodeScripts pEIH]

— defun decodeScripts —

(defun decodeScripts (a)
(labels (
(fn (a)
(let ((tmpl 0))
(if (and (consp a) (eq (qfirst a) ’1,1))
(dolist (x (qrest a) tmpl) (setq tmpl (+ tmpl (fn x))))
1))
(cond
((and (consp a) (eq (qfirst a) ’|PrefixSCl|)
(consp (qrest a)) (eq (qcddr a) nil))
(strconc (princ-to-string 0) (decodeScripts (gsecond a))))

((and (consp a) (eq (gfirst a) ’1;1))

(apply ’strconc (loop for x in (qrest a) collect (decodeScripts x))))
((and (consp a) (eq (gfirst a) ’[,[))

(princ-to-string (fn a)))

(t

(princ-to-string 1)))))
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Chapter 7

DEF forms

7.0.10 defvar $defstack

— initvars —

(defvar $defstack nil)

7.0.11 defvar $is-spill

— initvars —

(defvar $is-spill nil)

7.0.12 defvar $is-spill-list

— initvars —

(defvar $is-spill-list nil)
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7.0.13 defvar $vl

— initvars —

(defvar $v1 nil)

7.0.14 defvar $is-gensymlist

— initvars —

(defvar $is-gensymlist nil)

7.0.15 defvar S$initial-gensym

— initvars —

(defvar initial-gensym (list (gensym)))

7.0.16 defvar S$is-eqlist

— initvars —

(defvar $is-eqlist nil)

7.0.17 defun hackforis
[hackforis] pld]

— defun hackforis —
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(defun hackforis (1) (mapcar #’hackforisl L))

7.0.18 defun hackforisl

[kar p??]
[eqear p?7]

— defun hackforis1 —
(defun hackforisl (x)
(if (and (member (kar x) ’(in on)) (eqcar (second x) ’is))

(cons (first x) (cons (cons ’spadlet (cdadr x)) (cddr x)))
x))

7.0.19 defun unTuple

— defun unTuple —
(defun |unTuple| (x)
(if (and (consp x) (eq (qfirst x) ’|@Tuplel))

(qrest x)
(list x)))

7.0.20 defun errhuh
[systemError p?7?]
— defun errhuh —

(defun errhuh ()
(|systemError| "problem with BOOT to LISP translation"))
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Chapter 8

PARSE forms

8.1 The original meta specification

This package provides routines to support the Metalanguage translator writing system. Met-
alanguage is described in META /LISP, R.D. Jenks, Tech Report, IBM T.J. Watson Research
Center, 1969. Familiarity with this document is assumed.

Note that META/LISP and the meta parser/generator were removed from Axiom. This
information is only for documentation purposes.

A Scratchpad II Boot Language Grammar, Common Lisp Version

% IBM Thomas J. Watson Research Center

A Summer, 1986

h

% NOTE: Substantially different from VM/LISP version, due to

A different parser and attempt to render more within META proper.

.META (New NewExpr Process)

.PACKAGE °’B00T’

.DECLARE (tmptok TOK ParseMode DEFINITION-NAME LABLASOC)
.PREFIX ’PARSE-’

NewExpr: =’)’ . (processSynonyms) Command
/ .(SETQ DEFINITION-NAME (CURRENT-SYMBOL)) Statement ;

Command : )’ SpecialKeyWord SpecialCommand +() ;

SpecialKeyWord: =(MATCH-CURRENT-TOKEN "IDENTIFIER)
. (SETF (TOKEN-SYMBOL (CURRENT-TOKEN)) (unAbbreviateKeyword (CURRENT-SYMBOL))) ;

SpecialCommand: ’show’ <’7’ / Expression>! +(show #1) CommandTail

/ ?(MEMBER (CURRENT-SYMBOL) \$noParseCommands)
. (FUNCALL (CURRENT-SYMBOL))
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/ 7(MEMBER (CURRENT-SYMBOL) \$tokenCommands) TokenList
TokenCommandTail
/ PrimaryOrQM* CommandTail ;

TokenList: ("?(isTokenDelimiter) +=(CURRENT-SYMBOL) .(ADVANCE-TOKEN))* ;

TokenCommandTail:
<TokenOption*>! ?(atEndOfLine) +(#2 -#1) .(systemCommand #1) ;

TokenOption: ’)’ TokenList ;

CommandTail: <Option*>! ?7(atEndOfLine) +(#2 -#1) .(systemCommand #1) ;
PrimaryOrQM: >?2> +\? / Primary ;

Option: )’ PrimaryOrQM* ;

Statement: Expr{0} <(’,’ Expr{0})* +(Series #2 -#1)>;

InfixWith: With +(Join #2 #1) ;

With: ’with’ Category +(with #1) ;

Category: ’if’ Expression ’then’ Category <’else’ Category>! +(if #3 #2 #1)

/ ’(’ Category <(’;’ Category)*>! ’)’ +(CATEGORY #2 -#1)
/ .(SETQ $1 (LINE-NUMBER CURRENT-LINE)) Application
( ?:’ Expression +(Signature #2 #1)
. (recordSignatureDocumentation ##1 $1)
/ +(Attribute #1)
. (recordAttributeDocumentation ##1 $1));

Expression:  Expr{(PARSE-rightBindingPowerOf (MAKE-SYMBOL-OF PRIOR-TOKEN) ParseMode)}

+#1
Import: >import’ Expr{1000} <(’,’ Expr{1000})*>! +(import #2 -#1) ;
Infix: =TRUE +=(CURRENT-SYMBOL) .(ADVANCE-TOKEN) <TokTail>

Expression +(#2 #2 #1) ;

Prefix: =TRUE +=(CURRENT-SYMBOL) . (ADVANCE-TOKEN) <TokTail>
Expression +(#2 #1) ;

Suffix: +=(CURRENT-SYMBOL) . (ADVANCE-TOKEN) <TokTail> +(#1 #1) ;

TokTail: ?(AND (NULL \$B0OOT) (EQ (CURRENT-SYMBOL) "\$)
(OR (ALPHA-CHAR-P (CURRENT-CHAR))
(CHAR-EQ (CURRENT-CHAR) ’$°)
(CHAR-EQ (CURRENT-CHAR) ’\%’)
(CHAR-EQ (CURRENT-CHAR) ’(’)))
.(SETQ $1 (COPY-TOKEN PRIOR-TOKEN)) Qualification
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. (SETQ PRIOR-TOKEN $1) ;

Qualification: ’$’ Primaryl +=(dollarTran #1 #1) ;

SemiColon: 7,7 (Expr{82} / + \/throwAway) +(\; #2 #1) ;
Return: ’return’ Expression +(return #1) ;
Exit: ’exit’ (Expression / +\$NoValue) +(exit #1) ;
Leave: ’leave’ ( Expression / +\$NoValue )

(’from’ Label +(leaveFrom #1 #1) / +(leave #1)) ;
Seg: GliphTok{"\.\.} <Expression>! +(SEGMENT #2 #1) ;

Conditional: ’if’ Expression ’then’ Expression <’else’ ElseClause>!
+(if #3 #2 #1) ;

ElseClause: ?(EQ (CURRENT-SYMBOL) "if) Conditional / Expression ;

Loop: Iterator* ’repeat’ Expr{110} +(REPEAT -#2 #1)
/ ’repeat’ Expr{110} +(REPEAT #1) ;

Iterator: ’for’ Primary ’in’ Expression
( by’ Expr{200} +(INBY #3 #2 #1) / +(IN #2 #1) )
< °\|? Expr{111} +(\| #1) >
/ ’while’ Expr{190} +(WHILE #1)
/ ’until’ Expr{190} +(UNTIL #1) ;

Expr{RBP}: NudPart{RBP} <LedPart{RBP}>* +#1;
LabelExpr: Label Expr{120} +(LABEL #2 #1) ;
Label: ’@<<’ Name ’>>’ ;

LedPart{RBP}: Operation{"Led RBP} +it1;
NudPart{RBP}: (Operation{"Nud RBP} / Reduction / Form) +#1 ;

Operation{ParseMode RBP}:
~?(MATCH-CURRENT-TOKEN "IDENTIFIER)
7(GETL (SETQ tmptok (CURRENT-SYMBOL)) ParseMode)
7(LT RBP (PARSE-leftBindingPowerOf tmptok ParseMode))
. (SETQ RBP (PARSE-rightBindingPowerOf tmptok ParseMode))
getSemanticForm{tmptok ParseMode (ELEMN (GETL tmptok ParseMode) 5 NIL)} ;

% Binding powers stored under the Led and Red properties of an operator
% are set up by the file BOTTOMUP.LISP. The format for a Led property
% is <Operator Left-Power Right-Power>, and the same for a Nud, except that
% it may also have a fourth component <Special-Handler>. ELEMN attempts to
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% get the Nth indicator, counting from 1.
leftBindingPowerOf{X IND}: =(LET ((Y (GETL X IND))) (IF Y (ELEMN Y 3 0) 0)) ;
rightBindingPower0f{X IND}: =(LET ((Y (GETL X IND))) (IF Y (ELEMN Y 4 105) 105)) ;

getSemanticForm{X IND Y}:
?(AND Y (EVAL Y)) / 7?(EQ IND "Nud) Prefix / ?(EQ IND "Led) Infix ;

Reduction: ReductionOp Expr{1000} +(Reduce #2 #1) ;

ReductionOp: ?(AND (GETL (CURRENT-SYMBOL) "Led)
(MATCH-NEXT-TOKEN "SPECIAL-CHAR (CODE-CHAR 47))) % Forgive me!
+=(CURRENT-SYMBOL) . (ADVANCE-TOKEN) .(ADVANCE-TOKEN) ;

Form: ’iterate’ < ’from’ Label +(#1) >! +(iterate -#1)
/ ’yield’ Application +(yield #1)
/ Application ;

Application: Primary <Selector>* <Application +(#2 #1)>;

Selector: ?NONBLANK 7(EQ (CURRENT-SYMBOL) "\.) ?(CHAR-NE (CURRENT-CHAR) "\ )
’.? PrimaryNoFloat (=\$BOOT +(ELT #2 #1)/ +(#2 #1))
/ (Float /’.’ Primary) (=\$BOOT +(ELT #2 #1)/ +(#2 #1));

PrimaryNoFloat: Primaryl <TokTail> ;
Primary: Float /PrimaryNoFloat ;

Primaryl: VarForm <=(AND NONBLANK (EQ (CURRENT-SYMBOL) "\()) Primaryl +(#2 #1)>
/Quad
/String
/IntegerTok
/FormalParameter
/=>\"? (?\$B0O0T Data / ’\’’ Expr{999} +(QUOTE #1))
/Sequence
/Enclosure ;

Float: FloatBase (7NONBLANK FloatExponent / +0) +=(MAKE-FLOAT #4 #2 #2 #1) ;

FloatBase: 7(FIXP (CURRENT-SYMBOL)) 7(CHAR-EQ (CURRENT-CHAR) ’.’)
?(CHAR-NE (NEXT-CHAR) ’.’)
IntegerTok FloatBasePart
/?(FIXP (CURRENT-SYMBOL)) 7(CHAR-EQ (CHAR-UPCASE (CURRENT-CHAR)) "E)
IntegerTok +0 +0
/7(DIGITP (CURRENT-CHAR)) 7(EQ (CURRENT-SYMBOL) "\.)
+0 FloatBasePart ;

FloatBasePart: ’.’
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(7 (DIGITP (CURRENT-CHAR)) +=(TOKEN-NONBLANK (CURRENT-TOKEN)) IntegerTok
/ +0 +0);

FloatExponent: =(AND (MEMBER (CURRENT-SYMBOL) "(E e))
(FIND (CURRENT-CHAR) ’+-’))
. (ADVANCE-TOKEN)
(IntegerTok/’+’ IntegerTok/’-’ IntegerTok +=(MINUS #1)/+0)
/7 (IDENTP (CURRENT-SYMBOL)) =(SETQ $1 (FLOATEXPID (CURRENT-SYMBOL)))
. (ADVANCE-TOKEN) +=$1 ;

Enclosure: >(? ( Expr{6} ’)’ / ’)’ +(Tuple) )
/ °{> ( Expr{6} ’}’ +(brace (construct #1)) / ’}’ +(brace)) ;

IntegerTok: NUMBER ;
FloatTok: NUMBER +=(IF \$BOOT #1 (BFP- #1)) ;
FormalParameter: FormalParameterTok ;

FormalParameterTok: ARGUMENT-DESIGNATOR ;

Quad: ’$’ +\$ / ?\$BOOT GliphTok{"\.} +\. ;
String: SPADSTRING ;
VarForm: Name <Scripts +(Scripts #2 #1) > +#1 ;
Scripts: ?NONBLANK °’ [’ ScriptItem ’]°
ScriptItem: Expr{90} <(’;’ ScriptItem)* +(\; #2 -#1)>
/ ?;? ScriptItem +(PrefixSC #1) ;
Name: IDENTIFIER +#1 ;
Data: . (SETQ LABLASOC NIL) Sexpr +(QUOTE =(TRANSLABEL #1 LABLASOC)) ;
Sexpr: . (ADVANCE-TOKEN) Sexprl ;
Sexpri: AnyId

< NBGliphTok{"\=} Sexpril
. (SETQ LABLASOC (CONS (CONS #2 ##1) LABLASOC))>
’\’? Sexprl +(QUOTE #1)
IntegerTok
’-> IntegerTok +=(MINUS #1)
String
’<? <Sexpril*>! ’>’ +=(LIST2VEC #1)
> (? <Sexprl* <GliphTok{"\.} Sexprl +=(NCONC #2 #1)>>! ’)’ ;

NN NN NN

NBGliphTok{tok}: 7?(AND (MATCH-CURRENT-TOKEN "GLIPH tok) NONBLANK)
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. (ADVANCE-TOKEN) ;
GliphTok{tok}: 7 (MATCH-CURRENT-TOKEN "GLIPH tok) .(ADVANCE-TOKEN) ;

AnyId: IDENTIFIER
/ (=’$’> +=(CURRENT-SYMBOL) . (ADVANCE-TOKEN) / KEYWORD) ;

Sequence: OpenBracket Sequencel ’]°
/ OpenBrace Sequencel ’}’ +(brace #1) ;

Sequencel: (Expression +(#2 #1) / +(#1)) <IteratorTail +(COLLECT -#1 #1)> ;
OpenBracket: =(EQ (getToken (SETQ $1 (CURRENT-SYMBOL))) "\[ )
(=(EQCAR $1 "elt) +(elt =(CADR $1) comstruct)
/ +construct) .(ADVANCE-TOKEN) ;
OpenBrace: =(EQ (getToken (SETQ $1 (CURRENT-SYMBOL))) "\{ )
(=(EQCAR $1 "elt) +(elt =(CADR $1) brace)
/ +construct) .(ADVANCE-TOKEN) ;

IteratorTail: (’repeat’ <Iterator*>! / Iterator*) ;

.FIN ;

8.2 The PARSE code

8.2.1 defvar $tmptok

— initvars —

(defvar |tmptok| nil)

8.2.2 defvar $tok

— initvars —

(defvar tok nil)



8.2. THE PARSE CODE

8.2.3 defvar $ParseMode

— initvars —

(defvar |ParseMode| nil)

8.2.4 defvar $definition-name

— initvars —

(defvar definition-name nil)

8.2.5 defvar $lablasoc

— initvars —

(defvar lablasoc nil)

8.2.6 defun PARSE-NewExpr

[match-string plhd]

[action pAE7|

[PARSE-NewExpr processSynonyms (vol5)]
[must pABH]

[current-symbol paB0

[PARSE-Statement pdZ7]

[definition-name pAI7]

— defun PARSE-NewExpr —
(defun |PARSE-NewExpr| ()

(or (and (match-string ")") (action (|processSynonyms|))
(must (|PARSE-Command|)))
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(and (action (setq definition-name (current-symbol)))
(|PARSE-Statement|))))

8.2.7 defun PARSE-Command

[match-advance-string pdh3]
[must pEBD]
[PARSE-SpecialKeyWord plTH|
[PARSE-SpecialCommand pdTY]
[push-reduction pABR]

— defun PARSE-Command —

(defun |PARSE-Command| ()

(and (match-advance-string ")") (must (|PARSE-SpecialKeyWordl|))
(must (|PARSE-SpecialCommand|))
(push-reduction ’|PARSE-Command| nil)))

8.2.8 defun PARSE-SpecialKeyWord

[match-current-token pAhd]

[action pEBd]

[token-symbol p??]

[current-token pAGI]

[PARSE-SpecialKeyWord unAbbreviateKeyword (vol5)]
[current-symbol pB0|

— defun PARSE-SpecialKeyWord —

(defun |PARSE-SpecialKeyWord| ()
(and (match-current-token ’identifier)
(action (setf (token-symbol (current-token))
(lunAbbreviateKeyword| (current-symbol))))))
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8.2.9 defun PARSE-SpecialCommand

[match-advance-string pAhi]
[bang p?7?]

[optional pBd]
[PARSE-Expression pZ3]
[push-reduction pAGS]
[PARSE-Special Command pfT]
[pop-stack-1 pbad]
[PARSE-CommandTail pa=T]
[must pEGH|
[current-symbol paG0|
[action pHGY]
[PARSE-TokenList pgZ]|
[PARSE-TokenCommandTail pATY]
[star pAB7]

[PARSE-PrimaryOrQM pd21]
[PARSE-CommandTail pdZ]
[$noParseCommands p?7?]
[$tokenCommands p?7?]

— defun PARSE-SpecialCommand —

(defun |PARSE-SpecialCommand| ()
(declare (special |$noParseCommands| |$tokenCommands]))
(or (and (match-advance-string "show")
(bang fil_test
(optional
(or (match-advance-string "7")
(|PARSE-Expression|))))
(push-reduction ’|PARSE-SpecialCommand |
(1ist ’|show| (pop-stack-1)))
(must (|PARSE-CommandTaill)))
(and (member (current-symbol) |$noParseCommands|)
(action (funcall (current-symbol))))
(and (member (current-symbol) |$tokenCommands|)

(|PARSE-TokenList|) (must (|PARSE-TokenCommandTaill)))

(and (star repeator (|PARSE-PrimaryOrQM|))
(must (|PARSE-CommandTaill)))))

8.2.10 defun PARSE-TokenCommandTail

[bang p??]
[optional pEa|

419



420 CHAPTER 8. PARSE FORMS

[star pAG]

[PARSE-TokenOption pdZ0]

[atEndOfLine p??)

[push-reduction pAGR|

[PARSE-TokenCommandTail pfTd]

[pop-stack-2 pBhd|

[pop-stack-1 pBaD)

[action pB7|

[PARSE-TokenCommandTail systemCommand (vol5)]

— defun PARSE-TokenCommandTail —

(defun |PARSE-TokenCommandTaill ()
(and (bang fil_test (optional (star repeator (|PARSE-TokenOptionl|))))
(latEnd0fLine|)
(push-reduction ’|PARSE-TokenCommandTail|
(cons (pop-stack-2) (append (pop-stack-1) nil)))
(action (|systemCommand| (pop-stack-1)))))

8.2.11 defun PARSE-TokenOption

[match-advance-string p&53]
[must pEBH
[PARSE-TokenList pZ20]

— defun PARSE-TokenOption —

(defun |PARSE-TokenOption| ()
(and (match-advance-string ")") (must (|PARSE-TokenList|))))

8.2.12 defun PARSE-TokenList

[star pEB]
[isTokenDelimiter pEhd]
[push-reduction pAGR]
[current-symbol pEBO]|
[action pEBd]
[advance-token pAG2]

— defun PARSE-TokenList —
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(defun |PARSE-TokenList| ()
(star repeator
(and (not (|isTokenDelimiter|))
(push-reduction ’|PARSE-TokenList| (current-symbol))
(action (advance-token)))))

8.2.13 defun PARSE-CommandTail

[bang p?7?]

[optional pfG7|

[star pAG]

[push-reduction pAGS]

[PARSE-Option pAZ3]

[PARSE-CommandTail pEZT]

[pop-stack-2 pbad]

[pop-stack-1 phiad]

[action pEE7|

[PARSE-CommandTail systemCommand (vol5)]

— defun PARSE-CommandTail —

(defun |PARSE-CommandTaill ()
(and (bang fil_test (optiomnal (star repeator (|PARSE-Option]|))))
(latEndOfLine|)
(push-reduction °’|PARSE-CommandTaill
(cons (pop-stack-2) (append (pop-stack-1) nil)))
(action (|systemCommand| (pop-stack-1)))))

8.2.14 defun PARSE-PrimaryOrQM

[match-advance-string plha]
[push-reduction pAGS]
[PARSE-PrimaryOrQM p@Z1]
[PARSE-Primary pi34|

— defun PARSE-PrimaryOrQM —
(defun |PARSE-PrimaryOrQM| ()

(or (and (match-advance-string "7")
(push-reduction ’|PARSE-PrimaryOrQM| ’7))
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(|PARSE-Primaryl)))

8.2.15 defun PARSE-Option

[match-advance-string pEh3]
[must pABH|

[star pAG]
[PARSE-PrimaryOrQM pdZT]

— defun PARSE-Option —

(defun |PARSE-Option| ()
(and (match-advance-string ")")
(must (star repeator (|PARSE-PrimaryOrQM|)))))

8.2.16 defun PARSE-Statement

[PARSE-Expr pdZg]
[optional pE7|

[star pHB]
[match-advance-string pd53]
[must pABH|

[push-reduction pAGR|
[pop-stack-2 pbad]
[pop-stack-1 pbad]

— defun PARSE-Statement —

(defun |PARSE-Statement| ()
(and (|PARSE-Expr| 0)
(optional
(and (star repeator

(and (match-advance-string ",")

(must (|PARSE-Expr| 0))))
(push-reduction ’|PARSE-Statement|
(cons ’|Series]|

(cons (pop-stack-2)
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(append (pop-stack-1) nil))))))))



8.2. THE PARSE CODE 423

8.2.17 defun PARSE-InfixWith

[PARSE-With piz3]
[push-reduction pEGS]
[pop-stack-2 phad]
[pop-stack-1 pbad]

— defun PARSE-InfixWith —

(defun |PARSE-InfixWith| ()
(and (|PARSE-Withl)
(push-reduction ’|PARSE-InfixWithl|
(1ist ’|Join| (pop-stack-2) (pop-stack-1)))))

8.2.18 defun PARSE-With

[match-advance-string plhi]
[must pEBH]
[push-reduction pAGS]
[pop-stack-1 phad]

— defun PARSE-With —

(defun |PARSE-With| ()
(and (match-advance-string "with") (must (|PARSE-Categoryl))
(push-reduction ’|PARSE-With|
(cons ’|with| (cons (pop-stack-1) nil)))))

8.2.19 defun PARSE-Category

[match-advance-string pd53]
[must pABH|

[bang p?7?]

[optional plEa|
[push-reduction pAGS]
[PARSE-Expression pfZ3]
[PARSE-Category pE23]
[pop-stack-3 pbadl]
[pop-stack-2 pbal]
[pop-stack-1 pbad]
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[star pAG]
[line-number p?7?]
[PARSE-Application pl32]

[action pB7|
[recordSignatureDocumentation p7]|
[nth-stack pBad]

[record AttributeDocumentation pd7d]
[current-line pG3d]

— defun PARSE-Category —

(defun |PARSE-Categoryl| ()
(let (gl)
(or (and (match-advance-string "if") (must (|PARSE-Expression|))
(must (match-advance-string "then"))
(must (|PARSE-Categoryl))
(bang fil_test
(optional
(and (match-advance-string "else")
(must (|PARSE-Categoryl)))))
(push-reduction ’|PARSE-Category|
(list ’|if| (pop-stack-3) (pop-stack-2) (pop-stack-1))))
(and (match-advance-string "(") (must (|PARSE-Categoryl))
(bang fil_test
(optional
(star repeator
(and (match-advance-string ";")
(must (|PARSE-Categoryl))))))
(must (match-advance-string ")"))
(push-reduction ’|PARSE-Category|
(cons ’category
(cons (pop-stack-2)
(append (pop-stack-1) nil)))))
(and (action (setq gl (line-number current-line)))
(|PARSE-Application]|)
(must (or (and (match-advance-string ":")
(must (|PARSE-Expressionl|))
(push-reduction °’|PARSE-Category|
(1ist ’|Signature| (pop-stack-2) (pop-stack-1) ))
(action (|recordSignatureDocumentation|
(nth-stack 1) g1)))
(and (push-reduction °’|PARSE-Category|
(list ’|Attribute| (pop-stack-1) ))
(action (|recordAttributeDocumentation|
(nth-stack 1) g1)))))))))
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8.2.20 defun PARSE-Expression

[PARSE-Expr pdZg]
[PARSE-rightBindingPower Of p23]
[make-symbol-of pEBG0]
[push-reduction pAGE]

[pop-stack-1 pbad]
[ParseMode pAT1]
[prior-token pHd]

— defun PARSE-Expression —

(defun |PARSE-Expression| ()
(declare (special prior-token))
(and (|PARSE-Expr|
(|PARSE-rightBindingPower0f| (make-symbol-of prior-token)
| ParseModel))
(push-reduction ’|PARSE-Expression| (pop-stack-1))))

8.2.21 defun PARSE-Import

[match-advance-string pd53|
[must pAGH]
[PARSE-Expr pdZH]
[bang p?7?]

[optional plGH7|

[star pEBd]
[push-reduction pAGE]
[pop-stack-2 pbal]
[pop-stack-1 pbad]

— defun PARSE-Import —

(defun |PARSE-Import| ()
(and (match-advance-string "import") (must (|PARSE-Expr| 1000))
(bang fil_test
(optional
(star repeator
(and (match-advance-string ",")
(must (|PARSE-Expr| 1000))))))
(push-reduction ’|PARSE-Import]|
(cons ’|import|
(cons (pop-stack-2) (append (pop-stack-1) nil))))))
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8.2.22 defun PARSE-Expr

[PARSE-NudPart plZg)
[PARSE-LedPart pf2H]
[optional pEBd]

[star pEG]
[push-reduction pAGS|
[pop-stack-1 pBaD)

— defun PARSE-Expr —

(defun |PARSE-Expr| (rbp)

(declare (special rbp))

(and (|PARSE-NudPart| rbp)
(optional (star opt_expr (|PARSE-LedPart| rbp)))
(push-reduction °’|PARSE-Expr| (pop-stack-1))))

8.2.23 defun PARSE-LedPart

[PARSE-Operation pfZ1)
[push-reduction pAGR|
[pop-stack-1 pBad]

— defun PARSE-LedPart —

(defun |PARSE-LedPart| (rbp)
(declare (special rbp))
(and (|PARSE-Operation| ’|Led| rbp)
(push-reduction ’|PARSE-LedPart| (pop-stack-1))))

8.2.24 defun PARSE-NudPart

[PARSE-Operation pf21)
[PARSE-Reduction pE3T]
[PARSE-Form pa31])
[push-reduction pAGR]
[pop-stack-1 pB5ad]
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[rbp p?7?]
— defun PARSE-NudPart —

(defun |PARSE-NudPart| (rbp)
(declare (special rbp))

(and (or (|PARSE-Operation| ’|Nud| rbp) (|PARSE-Reduction]|)

(|PARSE-Form|))

(push-reduction ’|PARSE-NudPart| (pop-stack-1))))

8.2.25 defun PARSE-Operation

[match-current-token pHhd]
[current-symbol pEBO)|
[PARSE-leftBindingPowerOf pa21]
[It p??)

[getl p?7]

[action pAB7|
[PARSE-rightBindingPowerOf pHZg]
[PARSE-getSemanticForm pa2g]
[elemn p??]

[ParseMode pdId]

[rbp p?7]

[tmptok pEID|

— defun PARSE-Operation —

(defun |PARSE-Operation| (|ParseMode| rbp)
(declare (special |ParseMode| rbp |tmptokl))
(and (not (match-current-token ’identifier))

(getl (setq |tmptok| (current-symbol)) |ParseModel)

(1t rbp (IPARSE-leftBindingPower0f| |tmptok| |ParseModel))

(action (setq rbp (|PARSE-rightBindingPowerOf |
(|PARSE-getSemanticForm| |tmptok| |ParseModel

| tmptok|

(elemn (getl |tmptok| |ParseModel|) 5 nil))))

8.2.26 defun PARSE-leftBindingPowerOf

[getl p??]
[elemn p??]

|ParseMode|)))
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— defun PARSE-leftBindingPowerOf —

(defun |PARSE-leftBindingPower0Of| (x ind)
(declare (special x ind))
(let ((y (getl x ind))) (if y (elemn y 3 0) 0)))

8.2.27 defun PARSE-rightBindingPowerOf

[getl p?7]
[elemn p??]

— defun PARSE-rightBindingPowerOf —

(defun |PARSE-rightBindingPowerOf| (x ind)
(declare (special x ind))
(let ((y (getl x ind))) (if y (elemn y 4 105) 105)))

8.2.28 defun PARSE-getSemanticForm

[PARSE-Prefix pfZg|
[PARSE-Infix pf2d]

— defun PARSE-getSemanticForm —

(defun |PARSE-getSemanticForm| (x ind y)
(declare (special x ind y))
(or (and y (eval y)) (and (eq ind ’|Nud|) (|PARSE-Prefixl))
(and (eq ind ’|Led|) (|PARSE-Infix|))))

8.2.29 defun PARSE-Prefix

[push-reduction plGE|
[current-symbol pB0
[action pB7|
[advance-token pZG2]
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[optional paEd)
[PARSE-TokTail pa30]
[must pEBE|
[PARSE-Expression pfZ3]
[push-reduction pEGS]
[pop-stack-2 pbal]
[pop-stack-1 pbad]

— defun PARSE-Prefix —

(defun |PARSE-Prefix| ()
(and (push-reduction ’|PARSE-Prefix| (current-symbol))
(action (advance-token)) (optional (|PARSE-TokTaill))
(must (|PARSE-Expression]|))
(push-reduction ’|PARSE-Prefix|
(list (pop-stack-2) (pop-stack-1)))))

8.2.30 defun PARSE-Infix

[push-reduction pAGR]
[current-symbol pAB0|
[action pEBd]
[advance-token pABa]
[optional plEd)
[PARSE-TokTail pd30]
[must pABH|

[PARSE-Expression pfZ3]

[pop-stack-2 pbad]

[pop-stack-1 pbal]

— defun PARSE-Infix —

(defun |PARSE-Infix| ()
(and (push-reduction ’|PARSE-Infix| (current-symbol))
(action (advance-token)) (optional (|PARSE-TokTaill))
(must (|PARSE-Expression]|))
(push-reduction ’|PARSE-Infix|
(list (pop-stack-2) (pop-stack-2) (pop-stack-1) ))))
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8.2.31 defun PARSE-TokTail

[current-symbol pB0|
current-char pG3]

[

[char-eq p6a]

[copy-token p??]

[action pEE7|
[PARSE-Qualification pf30]
[$boot p?7?]

— defun PARSE-TokTail —

(defun |PARSE-TokTaill ()
(let (g1)
(and (null $boot) (eq (current-symbol) °’$)
(or (alpha-char-p (current-char))
(char-eq (current-char) "$")
(char-eq (current-char) "%")
(char-eq (current-char) "("))
(action (setq gl (copy-token prior-token)))
(|PARSE-Qualification|) (action (setq prior-token g1)))))

8.2.32 defun PARSE-Qualification

[match-advance-string pEhi]
[must pABH|
[PARSE-Primaryl pi3d|
[push-reduction pAGR|
[dollarTran pHBH]
[pop-stack-1 pB5d]

— defun PARSE-Qualification —

(defun |PARSE-Qualification| ()
(and (match-advance-string "$") (must (|PARSE-Primaryll))
(push-reduction ’|PARSE-Qualification]|
(ldollarTran| (pop-stack-1) (pop-stack-1)))))



8.2. THE PARSE CODE 431

8.2.33 defun PARSE-Reduction

[PARSE-ReductionOp pd3T]
[must pABH|

[PARSE-Expr pd24]
[push-reduction pAGE]
[pop-stack-2 pbal]
[pop-stack-1 pbad]

— defun PARSE-Reduction —

(defun |PARSE-Reduction| ()
(and (|PARSE-ReductionOpl) (must (|PARSE-Expr| 1000))
(push-reduction ’|PARSE-Reduction|
(list ’|Reduce| (pop-stack-2) (pop-stack-1) ))))

8.2.34 defun PARSE-ReductionOp

[getl p?7?]
[current-symbol plGD]
[match-next-token pZaBd]
[action pEE7|
[advance-token pAGI]

— defun PARSE-ReductionOp —

(defun |PARSE-ReductionOp| ()
(and (getl (current-symbol) ’|Led|)
(match-next-token ’special-char (code-char 47))
(push-reduction ’|PARSE-ReductionOp| (current-symbol))
(action (advance-token)) (action (advance-token))))

8.2.35 defun PARSE-Form

[match-advance-string pAha]
[bang p?7?]
[optional pfG7|

[must pEGH|
[push-reduction pAGS]
[pop-stack-1 pbad]
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[PARSE-Application pZ32]
— defun PARSE-Form —

(defun |PARSE-Form| ()
(or (and (match-advance-string "iterate")
(bang fil_test
(optional
(and (match-advance-string "from")
(must (|PARSE-Labell))
(push-reduction °’|PARSE-Form|
(list (pop-stack-1))))))
(push-reduction ’|PARSE-Form|
(cons ’|iterate| (append (pop-stack-1) nil))))
(and (match-advance-string "yield") (must (|PARSE-Application]|))
(push-reduction ’|PARSE-Form|
(1ist ’|yield| (pop-stack-1))))
(IPARSE-Application|)))

8.2.36 defun PARSE-Application

[PARSE-Primary pf3d|
[optional pE7|

[star pEB]
[PARSE-Selector pE33]
[PARSE-Application pZ32
[push-reduction pABR|
[pop-stack-2 pbal
[pop-stack-1 pBaD)

— defun PARSE-Application —

(defun |PARSE-Application| ()
(and (|PARSE-Primary|) (optional (star opt_expr (|PARSE-Selector|)))
(optional
(and (|PARSE-Applicationl|)
(push-reduction ’|PARSE-Application|
(list (pop-stack-2) (pop-stack-1)))))))
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8.2.37 defun PARSE-Label

[match-advance-string pAhi]
[must pABH|
[PARSE-Name pfZT)

— defun PARSE-Label —

(defun |PARSE-Label| ()
(and (match-advance-string "<<") (must (|PARSE-Name|))
(must (match-advance-string ">>"))))

8.2.38 defun PARSE-Selector

[current-symbol paB0

[char-ne pAHd]
[current-char pAG3]
[match-advance-string pa53|
[must pABH|
[PARSE-PrimaryNoFloat p&3d]
[push-reduction pAGS]
[pop-stack-2 pbad]
[pop-stack-1 pbad]
[PARSE-Float pf33]
[PARSE-Primary pa34|
[$boot p?7?]

— defun PARSE-Selector —

(defun |PARSE-Selector| ()
(declare (special $boot))
(or (and nonblank (eq (current-symbol) ’|.|)
(char-ne (current-char) ’| |) (match-advance-string ".")
(must (|PARSE-PrimaryNoFloat|))
(must (or (and $boot
(push-reduction °’|PARSE-Selector|
(1ist ’elt (pop-stack-2) (pop-stack-1))))
(push-reduction ’|PARSE-Selector|
(list (pop-stack-2) (pop-stack-1))))))
(and (or (|PARSE-Floatl)
(and (match-advance-string ".")
(must (|PARSE-Primaryl))))
(must (or (and $boot
(push-reduction ’|PARSE-Selector|
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(1ist ’elt (pop-stack-2) (pop-stack-1))))
(push-reduction ’|PARSE-Selector|
(list (pop-stack-2) (pop-stack-1))))))))

8.2.39 defun PARSE-PrimaryNoFloat

[PARSE-Primaryl pf3d|
[optional plEa|
[PARSE-Tok Tail paz]

— defun PARSE-PrimaryNoFloat —

(defun |PARSE-PrimaryNoFloat| ()
(and (|PARSE-Primaryl|) (optional (|PARSE-TokTaill))))

8.2.40 defun PARSE-Primary

[PARSE-Float p33]
[PARSE-PrimaryNoFloat pE3d]

— defun PARSE-Primary —

(defun |PARSE-Primary| ()
(or (IPARSE-Float|) (|PARSE-PrimaryNoFloatl|)))

8.2.41 defun PARSE-Primaryl

[PARSE-VarForm pdZ]
optional pEy|
current-symbol pB0
PARSE-Primaryl pf3d|
must paGH]

pop-stack-2 phAaM)
pop-stack-1 pbad]
push-reduction plGR]
PARSE-Quad p#39]
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[PARSE-String pf3d]
[PARSE-IntegerTok pl33|
[PARSE-FormalParameter pf3d]
[match-string pAhd]
[PARSE-Data pdZ32]
[match-advance-string pdha]
[PARSE-Expr pdZg]
[PARSE-Sequence pd43]
[PARSE-Enclosure pE3g]
[$boot p?7]

— defun PARSE-Primaryl —

(defun |PARSE-Primaryl| ()
(declare (special $boot))
(or (and (|PARSE-VarForml|)
(optional
(and nonblank (eq (current-symbol) ’|(])
(must (|PARSE-Primaryll|))
(push-reduction ’|PARSE-Primaryl|
(list (pop-stack-2) (pop-stack-1))))))
(IPARSE-Quad|) (|PARSE-String|) (|PARSE-IntegerTokl)
(|PARSE-FormalParameter|)
(and (match-string "’")
(must (or (and $boot (|PARSE-Datal))
(and (match-advance-string "’")
(must (|PARSE-Expr| 999))
(push-reduction °’|PARSE-Primaryl|
(list ’quote (pop-stack-1)))))))
(|PARSE-Sequence|) (|PARSE-Enclosurel))))

8.2.42 defun PARSE-Float

[PARSE-FloatBase pH3H]

must paGH|
PARSE-FloatExponent pf37)
push-reduction plGS]
make-float p??]

pop-stack-4 pBall]
pop-stack-3 pbad]
pop-stack-2 phad]
pop-stack-1 pbal]

— defun PARSE-Float —
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(defun |PARSE-Float| ()
(and (|PARSE-FloatBasel)
(must (or (and nonblank (|PARSE-FloatExponent|))
(push-reduction ’|PARSE-Float| 0)))
(push-reduction ’|PARSE-Float|
(make-float (pop-stack-4) (pop-stack-2) (pop-stack-2)
(pop-stack-1)))))

8.2.43 defun PARSE-FloatBase

[current-symbol pEB0]
[char-eq pBd|
[current-char pAG3]
[char-ne pAGA]

[next-char plG3|
[PARSE-IntegerTok pl3s]
[must pEBD]

[PARSE-FloatBasePart pl3H]

[PARSE-IntegerTok pl3g|
[push-reduction pAGR]
[PARSE-FloatBase digitp (vol5)]

— defun PARSE-FloatBase —

(defun |PARSE-FloatBase| ()
(or (and (integerp (current-symbol)) (char-eq (current-char) ".")

(char-ne (next-char) ".") (|PARSE-IntegerTok]|)
(must (|PARSE-FloatBasePart|)))

(and (integerp (current-symbol))
(char-eq (char-upcase (current-char)) ’e)
(|PARSE-IntegerTok|) (push-reduction ’|PARSE-FloatBasel| 0)
(push-reduction ’|PARSE-FloatBase| 0))

(and (digitp (current-char)) (eq (current-symbol) ’|.|[)
(push-reduction ’|PARSE-FloatBasel| 0)
(|PARSE-FloatBasePart|))))

8.2.44 defun PARSE-FloatBasePart

[match-advance-string pEh3]
[must pABH|
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[PARSE-FloatBasePart digitp (vol5)]
[current-char pAG3|

[push-reduction pAGS]
[token-nonblank p??]

[current-token pEB]
[PARSE-IntegerTok pl33]

— defun PARSE-FloatBasePart —

(defun |PARSE-FloatBasePart| ()
(and (match-advance-string ".")
(must (or (and (digitp (current-char))

(push-reduction ’|PARSE-FloatBasePart|
(token-nonblank (current-token)))

(|PARSE-IntegerTok|))

(and (push-reduction °’|PARSE-FloatBasePart| 0)
(push-reduction ’|PARSE-FloatBasePart| 0))))))

8.2.45 defun PARSE-FloatExponent

[current-symbol pEBI]|

[current-char pAG3|

[action pEE7|

[advance-token pAGa]
[PARSE-IntegerTok pl3s|
[match-advance-string pAha]

[must pABH|

[push-reduction pAGS|
[PARSE-FloatExponent identp (vol5)]
[floatexpid pHBH]

— defun PARSE-FloatExponent —

(defun |PARSE-FloatExponent| ()
(let (g1)
(or (and (member (current-symbol) ’(e lel))
(find (current-char) "+-") (action (advance-token))
(must (or (|PARSE-IntegerTokl)
(and (match-advance-string "+")
(must (|PARSE-IntegerTok|)))
(and (match-advance-string "-")
(must (|PARSE-IntegerTok]|))
(push-reduction °’|PARSE-FloatExponent |
(- (pop-stack-1))))
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(push-reduction ’|PARSE-FloatExponent| 0))))
(and (identp (current-symbol))
(setq gl (floatexpid (current-symbol)))
(action (advance-token))
(push-reduction ’|PARSE-FloatExponent| g1)))))

8.2.46 defun PARSE-Enclosure

[match-advance-string pdh3]
[must pEBD]

[PARSE-Expr pdZg]
[push-reduction pZGE]
[pop-stack-1 phad)

— defun PARSE-Enclosure —

(defun |PARSE-Enclosurel| ()
(or (and (match-advance-string "(")
(must (or (and (|PARSE-Expr| 6)
(must (match-advance-string ")")))
(and (match-advance-string ")")
(push-reduction ’|PARSE-Enclosurel
(list ’|@Tuplel))))))
(and (match-advance-string "{")
(must (or (and (|PARSE-Expr| 6)
(must (match-advance-string "}"))
(push-reduction ’|PARSE-Enclosure]|
(cons ’|bracel|
(list (list ’|comnstruct| (pop-stack-1))))))
(and (match-advance-string "}")
(push-reduction ’|PARSE-Enclosurel
(list ’Ibracel))))))))

8.2.47 defun PARSE-IntegerTok

[parse-number pba]

— defun PARSE-IntegerTok —

(defun |PARSE-IntegerTok| () (parse-number))
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8.2.48 defun PARSE-FormalParameter
[PARSE-FormalParameterTok pd3d]

— defun PARSE-FormalParameter —

(defun |PARSE-FormalParameter| () (|PARSE-FormalParameterTok|))

8.2.49 defun PARSE-FormalParameterTok

[parse-argument-designator pbas|

— defun PARSE-FormalParameterTok —

(defun |PARSE-FormalParameterTok| () (parse-argument-designator))

8.2.50 defun PARSE-Quad

[match-advance-string plhi]
[push-reduction pAGSE]
[PARSE-GliphTok pfZ3|
[$boot p?7]

— defun PARSE-Quad —

(defun |PARSE-Quad| ()
(or (and (match-advance-string "$")
(push-reduction ’|PARSE-Quad| ’$))
(and $boot (|PARSE-GliphTok| ’|.|[)
(push-reduction ’|PARSE-Quad| ’1.1))))

8.2.51 defun PARSE-String

[parse-spadstring pbag|

439



440 CHAPTER 8. PARSE FORMS

— defun PARSE-String —

(defun |PARSE-String| () (parse-spadstring))

8.2.52 defun PARSE-VarForm

[PARSE-Name pZ2T]
[optional plE7|
[PARSE-Scripts pZ0]
[push-reduction pAGR]
[pop-stack-2 pB5hd]
[pop-stack-1 pBaD)

— defun PARSE-VarForm —

(defun |PARSE-VarForm| ()
(and (|PARSE-Name|)
(optional
(and (|PARSE-Scriptsl|)
(push-reduction ’|PARSE-VarForm|
(list ’|Scripts| (pop-stack-2) (pop-stack-1)))))
(push-reduction ’|PARSE-VarForm| (pop-stack-1))))

8.2.53 defun PARSE-Scripts

[match-advance-string pEh3]
[must pAGH|
[PARSE-ScriptItem pEzd]

— defun PARSE-Scripts —

(defun |PARSE-Scripts| ()
(and nonblank (match-advance-string "[") (must (|PARSE-ScriptIteml|))
(must (match-advance-string "1"))))
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8.2.54 defun PARSE-ScriptItem

[PARSE-Expr pdZg]
optional pBGd]

star pBd|
match-advance-string pdh3]
must pEGH|
PARSE-ScriptItem paa]
push-reduction paGS]
pop-stack-2 pBal]
pop-stack-1 pbha]

— defun PARSE-ScriptItem —

(defun |PARSE-ScriptItem| ()
(or (and (|PARSE-Expr| 90)
(optional
(and (star repeator
(and (match-advance-string ";")
(must (|PARSE-ScriptItem|))))
(push-reduction ’|PARSE-ScriptItem|
(cons ;|
(cons (pop-stack-2)
(append (pop-stack-1) nil)))))))
(and (match-advance-string ";") (must (|PARSE-ScriptIteml|))
(push-reduction ’|PARSE-ScriptItem|
(list ’ |PrefixSC| (pop-stack-1))))))

8.2.55 defun PARSE-Name
[parse-identifier pba]
[push-reduction pABS]
[pop-stack-1 phiad]
— defun PARSE-Name —

(defun |PARSE-Name| ()

(and (parse-identifier) (push-reduction ’|PARSE-Name| (pop-stack-1))))
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8.2.56 defun PARSE-Data

[action pABT|
[PARSE-Sexpr pda37]
[push-reduction pEBGR|
[translabel pba3]
[pop-stack-1 pbad]
[labasoc p?7]

— defun PARSE-Data —

(defun |PARSE-Datal ()
(declare (special lablasoc))
(and (action (setq lablasoc nil)) (|PARSE-Sexpr|)
(push-reduction ’|PARSE-Datal|
(list ’quote (translabel (pop-stack-1) lablasoc)))))

8.2.57 defun PARSE-Sexpr
[PARSE-Sexprl paa32]
— defun PARSE-Sexpr —

(defun |PARSE-Sexpr| ()
(and (action (advance-token)) (|PARSE-Sexpril)))

8.2.58 defun PARSE-Sexprl

[PARSE-Anyld pfzd|
[optional pBH7|
[PARSE-NBGIliphTok pa3]
[must pABH|
[PARSE-Sexprl pda37]
[action pEBE7|
[pop-stack-2 pBal)
[nth-stack pBad]

[match-advance-string pAha]

[push-reduction pAGE|

[PARSE-IntegerTok pl3g|

[pop-stack-1 pBaD)
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PARSE-String pd3d]
bang p?7?]

star pAG|
PARSE-CliphTok pizd]

— defun PARSE-Sexprl —

(defun |PARSE-Sexpril ()
(or (and (|PARSE-AnyId|)
(optional
(and (|PARSE-NBGliphTok| ’=) (must (|PARSE-Sexpril|))
(action (setq lablasoc
(cons (cons (pop-stack-2)
(nth-stack 1))
lablasoc))))))
(and (match-advance-string "’") (must (|PARSE-Sexprll))
(push-reduction ’|PARSE-Sexpril|
(list ’quote (pop-stack-1))))
(|PARSE-IntegerTok|)
(and (match-advance-string "-") (must (|PARSE-IntegerTok]|))
(push-reduction ’|PARSE-Sexprl| (- (pop-stack-1))))
(IPARSE-Stringl)
(and (match-advance-string "<")
(bang fil_test (optional (star repeator (|PARSE-Sexpril))))
(must (match-advance-string ">"))
(push-reduction ’|PARSE-Sexprl| (list2vec (pop-stack-1))))
(and (match-advance-string " (")
(bang fil_test
(optional
(and (star repeator (|PARSE-Sexpril))
(optional
(and (|PARSE-GliphTok| ’|.1)
(must (|PARSE-Sexpri|))
(push-reduction ’|PARSE-Sexpri |
(nconc (pop-stack-2) (pop-stack-1))))))))
(must (match-advance-string ")")))))

8.2.59 defun PARSE-NBGIliphTok

[match-current-token pHhd]
[action pEBd]
[advance-token pABa]

[tok pEIG]

— defun PARSE-NBGIliphTok —
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(defun |PARSE-NBGliphTok| (l|tokl|)
(declare (special |tokl))
(and (match-current-token ’gliph |tok|) nonblank (action (advance-token))))

8.2.60 defun PARSE-GliphTok

[match-current-token pAhd]
[action pEBd]
[advance-token pAB2]

[tok pATH]

— defun PARSE-GliphTok —

(defun |PARSE-GliphTok| (|tokl|)
(declare (special |tokl))
(and (match-current-token ’gliph |tok|) (action (advance-token))))

8.2.61 defun PARSE-Anyld

[parse-identifier pba]
[match-string pAhd]
[push-reduction pAGS|
[current-symbol pABO]|
[action pEE7|
[advance-token pAGI]
[parse-keyword phas]

— defun PARSE-Anyld —

(defun |PARSE-AnyId| ()
(or (parse-identifier)
(or (and (match-string "$")
(push-reduction ’|PARSE-AnyId| (current-symbol))
(action (advance-token)))
(parse-keyword))))
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8.2.62 defun PARSE-Sequence

[PARSE-OpenBracket pdam]
[must pABH]|
[PARSE-Sequencel pdZ3]
[match-advance-string plhi]
[PARSE-OpenBrace pdd]
[push-reduction pAGS]
[pop-stack-1 pbad]

— defun PARSE-Sequence —

(defun |PARSE-Sequence| ()
(or (and (|PARSE-OpenBracket|) (must (|PARSE-Sequencell))
(must (match-advance-string "]")))
(and (|PARSE-OpenBrace|) (must (|PARSE-Sequencell))
(must (match-advance-string "}"))
(push-reduction ’|PARSE-Sequence|
(list ’|brace| (pop-stack-1))))))

8.2.63 defun PARSE-Sequencel

[PARSE-Expression pfZ3]
[push-reduction pAGS]
[pop-stack-2 pbad]
[pop-stack-1 phad]
[optional pEGd]
[PARSE-IteratorTail pdd|

— defun PARSE-Sequencel —

(defun |PARSE-Sequencel| ()
(and (or (and (|PARSE-Expression]|)
(push-reduction ’|PARSE-Sequencell
(l1ist (pop-stack-2) (pop-stack-1))))
(push-reduction ’|PARSE-Sequencel| (1list (pop-stack-1))))
(optional
(and (|PARSE-IteratorTaill)
(push-reduction ’|PARSE-Sequencel|
(cons ’collect
(append (pop-stack-1)
(1ist (pop-stack-1)))))))))
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8.2.64 defun PARSE-OpenBracket

[getToken pABLS]
current-symbol pAGH]

eqcar p?7]
action plHd|

[
[
[push-reduction plAGR|
[
[advance-token pAG2]

— defun PARSE-OpenBracket —

(defun |PARSE-OpenBracket| ()
(let (g1)
(and (eq (lgetToken| (setq gl (current-symbol))) °’[)
(must (or (and (eqcar gl ’lelt]|)
(push-reduction °’|PARSE-OpenBracket |
(list ’lelt| (second gl) ’|comnstructl|)))
(push-reduction ’|PARSE-OpenBracket| ’|construct|)))
(action (advance-token))))))

8.2.65 defun PARSE-OpenBrace

[getToken pABLS]
current-symbol pB0]|

eqcar p?7]
action pEG7|

[
[
[push-reduction pHBR|
[
[advance-token pAGI]

— defun PARSE-OpenBrace —

(defun |PARSE-OpenBrace| ()
(let (g1)
(and (eq (lgetToken| (setq gl (current-symbol))) ’{)
(must (or (and (eqcar gl ’leltl|)
(push-reduction °’|PARSE-OpenBrace]
(list ’|elt| (second gl) ’|bracel)))
(push-reduction ’|PARSE-OpenBrace| ’|construct]|)))
(action (advance-token))))))
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8.2.66 defun PARSE-IteratorTail

[match-advance-string pAhi]
[bang p?7?]

[optional pBd]

[star pAG]
[PARSE-Iterator plad]

— defun PARSE-IteratorTail —

(defun |PARSE-IteratorTaill ()
(or (and (match-advance-string "repeat")
(bang fil_test (optional (star repeator (|PARSE-Iterator|)))))
(star repeator (|PARSE-Iterator|))))

8.2.67 defun PARSE-Iterator

[match-advance-string pdha]
[must pABH]|
[PARSE-Primary pZ3d|
[PARSE-Expression pfZ3|
[PARSE-Expr pdZH]
[pop-stack-3 pbad]
[pop-stack-2 pbad]
[pop-stack-1 pbal]
[optional plEd)

— defun PARSE-Iterator —

(defun |PARSE-Iterator| ()
(or (and (match-advance-string "for") (must (|PARSE-Primaryl))
(must (match-advance-string "in"))
(must (|PARSE-Expression|))
(must (or (and (match-advance-string "by")
(must (|PARSE-Expr| 200))
(push-reduction ’|PARSE-Iterator|
(list ’inby (pop-stack-3)
(pop-stack-2) (pop-stack-1))))
(push-reduction ’|PARSE-Iterator]|
(list ’in (pop-stack-2) (pop-stack-1)))))
(optional
(and (match-advance-string "|")
(must (|PARSE-Expr| 111))
(push-reduction °’|PARSE-Iterator|
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(1ist ’I\I| (pop-stack-1))))))
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(and (match-advance-string "while") (must (|PARSE-Expr| 190))

(push-reduction ’|PARSE-Iterator|
(1ist ’while (pop-stack-1))))

(and (match-advance-string "until") (must (|PARSE-Expr| 190))

(push-reduction ’|PARSE-Iterator|
(list ’until (pop-stack-1))))))

8.2.68 The PARSE implicit routines

These symbols are not explicitly referenced in the source. Nevertheless, they are called
during runtime. For example, PARSE-SemiColon is called in the chain:

PARSE-Enclosure {locO=nil,locl="(V ==> Vector;

PARSE-Expr
PARSE-LedPart
PARSE-Operation
PARSE-getSemanticForm
PARSE-SemiColon

so there is a bit of indirection involved in the call.

8.2.69 defun PARSE-Suffix

[push-reduction pAGS|
[current-symbol pEBO]|
[action pEBd]
[advance-token pAGI]
[optional plEa|
[PARSE-TokTail pa30]
[pop-stack-1 pbad)

— defun PARSE-Suffix —

(defun |PARSE-Suffix| ()

"} [ihs=35]

(and (push-reduction ’|PARSE-Suffix| (current-symbol))
(action (advance-token)) (optional (|PARSE-TokTaill))

(push-reduction ’|PARSE-Suffix|

(list (pop-stack-1) (pop-stack-1)))))
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8.2.70 defun PARSE-SemiColon

[match-advance-string pAhi]
[must pABH|

[PARSE-Expr pd24]
[push-reduction pAGE]
[pop-stack-2 pbal]
[pop-stack-1 pbad]

— defun PARSE-SemiColon —

(defun |PARSE-SemiColon| ()
(and (match-advance-string ";")
(must (or (|PARSE-Expr| 82)
(push-reduction ’|PARSE-SemiColon| ’|/throwAwayl)))
(push-reduction ’|PARSE-SemiColon]|
(1ist ’|;| (pop-stack-2) (pop-stack-1)))))

8.2.71 defun PARSE-Return

[match-advance-string plhi]
[must pAGH]|
[PARSE-Expression pfZ3]
[push-reduction pABGS]
[pop-stack-1 pbad]

— defun PARSE-Return —

(defun |PARSE-Return| ()
(and (match-advance-string "return") (must (|PARSE-Expression|))
(push-reduction °’|PARSE-Return|
(list ’|return| (pop-stack-1)))))

8.2.72 defun PARSE-Exit

[match-advance-string pa53]
[must pABH|
[PARSE-Expression pZi]
[push-reduction pAGS]
[pop-stack-1 pbad]
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— defun PARSE-Exit —

(defun |PARSE-Exit| ()
(and (match-advance-string "exit")
(must (or (|PARSE-Expression|)
(push-reduction ’|PARSE-Exit| ’|$NoValuel)))
(push-reduction ’|PARSE-Exit|
(list ’lexit| (pop-stack-1)))))

8.2.73 defun PARSE-Leave

[match-advance-string pdhi]
[PARSE-Expression pZ3|
[must pEBH]
[push-reduction pAGR|
[PARSE-Label pE33]
[pop-stack-1 pbaD)

— defun PARSE-Leave —

(defun |PARSE-Leave| ()
(and (match-advance-string "leave")
(must (or (|PARSE-Expression]|)
(push-reduction °’|PARSE-Leave| ’|$NoValuel)))
(must (or (and (match-advance-string "from")
(must (|PARSE-Labell))
(push-reduction ’|PARSE-Leavel
(list ’|leaveFrom| (pop-stack-1) (pop-stack-1))))
(push-reduction ’|PARSE-Leavel
(list ’|leave| (pop-stack-1)))))))

8.2.74 defun PARSE-Seg

[PARSE-GliphTok pfZd|
[bang p?7?]

[optional pEBd]
[PARSE-Expression plZH]
[push-reduction pAGS|
[pop-stack-2 pBaD)
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[pop-stack-1 pbal]
— defun PARSE-Seg —

(defun |PARSE-Seg| ()
(and (|PARSE-GliphTok| ’1..1])
(bang fil_test (optional (|PARSE-Expression]|)))
(push-reduction ’|PARSE-Segl
(1ist ’segment (pop-stack-2) (pop-stack-1)))))

8.2.75 defun PARSE-Conditional

[match-advance-string plha]
[must pEGH|
[PARSE-Expression pfZ3|
[bang p??]

[optional pEBEd]
[PARSE-ElseClause pdad]
[push-reduction pAGS]
[pop-stack-3 pbad]
[pop-stack-2 pbad]
[pop-stack-1 pbad]

— defun PARSE-Conditional —

(defun |PARSE-Conditionall ()

(and (match-advance-string "if") (must (|PARSE-Expressionl|))
(must (match-advance-string "then")) (must (|PARSE-Expression|))

(bang fil_test
(optional
(and (match-advance-string "else")
(must (|PARSE-ElseClausel)))))
(push-reduction ’|PARSE-Conditionall

(1ist ’|if| (pop-stack-3) (pop-stack-2) (pop-stack-1)))))

8.2.76 defun PARSE-ElseClause

[current-symbol pEB0]
[PARSE-Conditional p&l]
[PARSE-Expression p23]
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— defun PARSE-ElseClause —

(defun |PARSE-ElseClause| ()
(or (and (eq (current-symbol) ’|if|) (|PARSE-Conditionall))
(|PARSE-Expression|)))

8.2.77 defun PARSE-Loop

[star pAG]

[PARSE-Iterator pa]
[must pABH)
[match-advance-string plha]
[PARSE-Expr pdZg]
[push-reduction pAGR|
[pop-stack-2 pB5ad]
[pop-stack-1 pBhd]

— defun PARSE-Loop —

(defun |PARSE-Loop| ()
(or (and (star repeator (|PARSE-Iterator|))
(must (match-advance-string "repeat"))
(must (|PARSE-Expr| 110))
(push-reduction ’|PARSE-Loopl
(cons ’repeat
(append (pop-stack-2) (list (pop-stack-1))))))
(and (match-advance-string "repeat") (must (|PARSE-Expr| 110))
(push-reduction ’|PARSE-Loopl|
(list ’repeat (pop-stack-1))))))

8.2.78 defun PARSE-LabelExpr

[PARSE-Label pE33]
[must pEBD]
[PARSE-Expr pdZg]
[push-reduction pAGR|
[pop-stack-2 pB5hd]
[pop-stack-1 pbaD)

— defun PARSE-LabelExpr —



8.3. THE PARSE SUPPORT ROUTINES

(defun |PARSE-LabelExpr| ()
(and (|PARSE-Label|) (must (|PARSE-Expr| 120))
(push-reduction °’|PARSE-LabelExpr|
(1ist ’label (pop-stack-2) (pop-stack-1)))))

8.2.79 defun PARSE-FloatTok

[parse-number pbha]
[push-reduction pAGS]
[pop-stack-1 pbal]
[bfp- p?7]

[$boot p?7]

— defun PARSE-FloatTok —

(defun |PARSE-FloatTok| ()
(declare (special $boot))
(and (parse-number)
(push-reduction ’|PARSE-FloatTok|
(if $boot (pop-stack-1) (bfp- (pop-stack-1))))))

8.3 The PARSE support routines

This section is broken up into 3 levels:

e String grabbing: Match String, Match Advance String

e Token handling: Current Token, Next Token, Advance Token
e Character handling: Current Char, Next Char, Advance Char
e Line handling: Next Line, Print Next Line

e Error Handling

e Floating Point Support

e Dollar Translation
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8.3.1 String grabbing

String grabbing is the art of matching initial segments of the current line, and removing
them from the line before the get tokenized if they match (or removing the corresponding
current tokens).

8.3.2 defun match-string

The match-string function returns length of X if X matches initial segment of inputstream.
[unget-tokens pAAS|

[skip-blanks pH5d]

[line-past-end-p pB33]

[current-char pEG3|

[initial-substring-p pHhE]

[subseq p?7?]

[$line pB33|

[line pG33]

— defun match-string —

(defun match-string (x)
(unget-tokens) ; So we don’t get out of synch with token stream
(skip-blanks)
(if (and (not (line-past-end-p current-line)) (current-char) )
(initial-substring-p x
(subseq (line-buffer current-line) (line-current-index current-line)))))

8.3.3 defun skip-blanks

[current-char pEH3]
[token-lookahead-type pHBH]
[advance-char p?7]

— defun skip-blanks —

(defun skip-blanks ()
(loop (let ((cc (current-char)))
(if (not cc) (return nil))
(if (eq (token-lookahead-type cc) ’white)
(if (not (advance-char)) (return nil))
(return t)))))
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— initvars —

(defvar Escape-Character #\\ "Superquoting character.")

8.3.4 defun token-lookahead-type
[Escape-Character p?7?]
— defun token-lookahead-type —

(defun token-lookahead-type (char)
"Predicts the kind of token to follow, based on the given initial character."
(declare (special Escape-Character))

(cond

((not char) ’eof)

((or (char= char Escape-Character) (alpha-char-p char)) ’id)

((digitp char) ’num)

((char= char #\’) ’string)

((char= char #\[) ’bstring)
((member char ’(#\Space #\Tab #\Return) :test #’char=) ’white)

(t ’special-char)))

8.3.5 defun match-advance-string

The match-string function returns length of X if X matches initial segment of inputstream.
If it is successful, advance inputstream past X. [quote-if-string pZ5H]

[current-token pAGI]

[match-string plhd]

[line-current-index p?7?]

[line-past-end-p pB34d]

[line-current-char p??]
[$token pHH]
[$line pE33]

— defun match-advance-string —

(defun match-advance-string (x)



456 CHAPTER 8. PARSE FORMS

(let ((y (if (>= (length (string x))
(length (string (quote-if-string (current-token)))))
(match-string x)
nil))) ; must match at least the current token
(when y
(incf (line-current-index current-line) y)
(if (not (line-past-end-p current-line))
(setf (line-current-char current-line)
(elt (line-buffer current-line)
(line-current-index current-line)))
(setf (line-current-char current-line) #\space))
(setq prior-token
(make-token :symbol (intern (string x))
:type ’identifier
:nonblank nonblank))

t)))

8.3.6 defun initial-substring-p
[string-not-greaterp p?7?]
— defun initial-substring-p —

(defun initial-substring-p (part whole)
"Returns length of part if part matches initial segment of whole."
(let ((x (string-not-greaterp part whole)))
(and x (= x (length part)) x)))

8.3.7 defun quote-if-string

[token-type p??]
[strconc p?7?]
[token-symbol p??]
[underscore pELS]
[token-nonblank p??]
[pack p?7]
[escape-keywords pEd|
[$boot p?7?]

[$spad pb73]

— defun quote-if-string —
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(defun quote-if-string (token)
(declare (special $boot $spad))

(when token ;only use token-type on non-null tokens
(case (token-type token)
(bstring (strconc "[" (token-symbol token) "]x"))
(string (strconc "’" (token-symbol token) "’"))
(spadstring  (strconc "\"" (underscore (token-symbol token)) "\""))
(number (format nil "~v,’0D" (token-nonblank token)

(token-symbol token)))
(special-char (string (token-symbol token)))
(identifier (let ((id (symbol-name (token-symbol token)))
(pack (package-name (symbol-package
(token-symbol token)))))
(if (or $boot $spad)
(if (string= pack "BOOT")
(escape-keywords (underscore id) (token-symbol token))
(concatenate ’string
(underscore pack) "’" (underscore id)))
id)))
(t (token-symbol token)))))

8.3.8 defun escape-keywords
[$keywords p??]
— defun escape-keywords —
(defun escape-keywords (pname id)
(declare (special keywords))
(if (member id keywords)

(concatenate ’string "_" pname)
g p
pname))

8.3.9 defun isTokenDelimiter

457

NIL needed below since END_UNIT is not generated by current parser [current-symbol pdG0]

— defun isTokenDelimiter —

(defun |isTokenDelimiter| ()
(member (current-symbol) °’(\) end\_unit nil)))
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8.3.10 defun underscore
[vector-push p??]
— defun underscore —

(defun underscore (string)
(if (every #’alpha-char-p string)
string
(let* ((size (length string))
(out-string (make-array (* 2 size)
:element-type ’string-char
:fill-pointer 0))
next-char)
(dotimes (i size)
(setq next-char (char string i))
(unless (alpha-char-p next-char) (vector-push #\_ out-string))
(vector-push next-char out-string))
out-string)))

8.3.11 Token Handling
8.3.12 defun getToken
eqcar p??]

— defun getToken —

(defun |getToken| (x)
(if (eqcar x ’leltl|) (third x) x))

8.3.13 defun unget-tokens

[quote-if-string pEhd]
[line-current-segment pBE3a]
[strconc p??]

[line-number p?7]
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token-nonblank p??]
line-new-line pG30]
line-number p?7]
valid-tokens pHH]

— defun unget-tokens —

(defun unget-tokens ()
(case valid-tokens
(0 t)
(1 (let* ((cursym (quote-if-string current-token))
(curline (line-current-segment current-line))
(revised-line (strconc cursym curline (copy-seq " "))))
(line-new-line revised-line current-line (line-number current-line))
(setq nonblank (token-nonblank current-token))
(setq valid-tokens 0)))
(2 (let* ((cursym (quote-if-string current-token))
(nextsym (quote-if-string next-token))
(curline (line-current-segment Current-Line))
(revised-line
(strconc (if (token-nonblank current-token) "" " ")
cursym
(if (token-nonblank next-token)
nextsym curline " ")))
(setq nonblank (token-nonblank current-token))
(line-new-line revised-line current-line (line-number current-line))
(setq valid-tokens 0)))
(t (error "How many tokens do you think you have?"))))

nnon u)

8.3.14 defun match-current-token

This returns the current token if it has EQ type and (optionally) equal symbol. [current-
token pEG]

[match-token pHBO]

— defun match-current-token —

(defun match-current-token (type &optional (symbol nil))
(match-token (current-token) type symbol))
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8.3.15 defun match-token

[token-type p??]
[token-symbol p??]

— defun match-token —
(defun match-token (token type &optional (symbol nil))
(when (and token (eq (token-type token) type))
(if symbol

(when (equal symbol (token-symbol token)) token)
token)))

8.3.16 defun match-next-token

This returns the next token if it has equal type and (optionally) equal symbol. [next-token
piG2]

[match-token plGO]

— defun match-next-token —

(defun match-next-token (type &optional (symbol nil))
(match-token (next-token) type symbol))

8.3.17 defun current-symbol

[make-symbol-of paBD]|
[current-token pEGI)

— defun current-symbol —

(defun current-symbol ()
(make-symbol-of (current-token)))

8.3.18 defun make-symbol-of

[$token pi]
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— defun make-symbol-of —

(defun make-symbol-of (token)

(let ((u (and token (token-symbol token))))
(cond
((not u) nil)
((characterp u) (intern (string u)))

[CODDY

8.3.19 defun current-token

This returns the current token getting a new one if necessary. [try-get-token pdGd]
[valid-tokens pHH]
[current-token pEGI)

— defun current-token —

(defun current-token ()

(declare (special valid-tokens current-token))
(if (> valid-tokens 0)

current-token

(try-get-token current-token)))

8.3.20 defun try-get-token

[get-token pHG3]
[valid-tokens pHH]

— defun try-get-token —

(defun try-get-token (token)
(declare (special valid-tokens))
(let ((tok (get-token token)))

(when tok
(incf valid-tokens)
token)))
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8.3.21 defun next-token

This returns the token after the current token, or NIL if there is none after. [try-get-token
pEGI]

[current-token prGI)

[valid-tokens pHH]

[next-token pAG2|

— defun next-token —

(defun next-token ()
(declare (special valid-tokens next-token))
(current-token)
(if (> valid-tokens 1)
next-token
(try-get-token next-token)))

8.3.22 defun advance-token

This makes the next token be the current token. [current-token pAGI]
[copy-token p?7]
[try-get-token pHBI)
[valid-tokens pHH]
[current-token pEEI)

— defun advance-token —

(defun advance-token ()
(current-token) ;don’t know why this is needed
(case valid-tokens
(0 (try-get-token (current-token)))
(1 (decf valid-tokens)
(setq prior-token (copy-token current-token))
(try-get-token current-token))
(2 (setq prior-token (copy-token current-token))
(setq current-token (copy-token next-token))
(decf valid-tokens))))
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8.3.23 defvar $XTokenReader

— initvars —

(defvar XTokenReader ’get-meta-token "Name of tokenizing function")

8.3.24 defun get-token

[XTokenReader pAG3]
[XTokenReader pAG3|

— defun get-token —

(defun get-token (token)
(funcall XTokenReader token))

8.3.25 Character handling

8.3.26 defun current-char

This returns the current character of the line, initially blank for an unread line. [$line pG33]
[current-line pG3d]

— defun current-char —

(defun current-char ()
(if (line-past-end-p current-line)
#\return
(line-current-char current-line)))

8.3.27 defun next-char

This returns the character after the current character, blank if at end of line. The blank-at-
end-of-line assumption is allowable because we assume that end-of-line is a token separator,
which blank is equivalent to. [line-at-end-p pBE3d]



464

[line-next-char pE34d]
[current-line pG3d]

— defun next-char —
(defun next-char ()
(if (line-at-end-p current-line)

#\return
(line-next-char current-line)))

8.3.28 defun char-eq

— defun char-eq —

(defun char-eq (x y)
(char= (character x) (character y)))

8.3.29 defun char-ne

— defun char-ne —

(defun char-ne (x y)
(char/= (character x) (character y)))

8.3.30 Error handling

8.3.31 defvar $meta-error-handler

— initvars —

(defvar meta-error-handler ’meta-meta-error-handler)

CHAPTER 8. PARSE FORMS
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8.3.32 defun meta-syntax-error

[meta-error-handler pAGA|
[meta-error-handler pAGa]

— defun meta-syntax-error —

(defun meta-syntax-error (&optional (wanted nil) (parsing nil))
(declare (special meta-error-handler))
(funcall meta-error-handler wanted parsing))

8.3.33 Floating Point Support

8.3.34 defun floatexpid

TPDHERE: The use of and in spadreduce is undefined. rewrite this to loop

[floatexpid identp (vol5)]

[floatexpid pname (vol5)]

[spadreduce p?7]

[collect pBTY]

[step p?7?]

[maxindex p??]

[floatexpid digitp (vol5)]
— defun floatexpid —

(defun floatexpid (x &aux s)

(when (and (identp x) (char= (char-upcase (elt (setq s (pname x)) 0)) #\E)
(> (length s) 1)
(spadreduce and 0 (collect (step i 1 1 (maxindex s))

(digitp (elt s i)))))
(read-from-string s t nil :start 1)))

8.3.35 Dollar Translation

8.3.36 defun dollarTran
[$InteractiveMode p?7]

— defun dollarTran —
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(defun |dollarTran| (dom rand)
(let ((eltWord (if |$InteractiveMode| ’|$elt| ’lelt])))
(declare (special |$InteractiveModel))
(if (and (not (atom rand)) (cdr rand))
(cons (list eltWord dom (car rand)) (cdr rand))
(list eltWord dom rand))))

8.3.37 Applying metagrammatical elements of a production (e.g.,
Star).

e must means that if it is not present in the token stream, it is a syntax error.

e optional means that if it is present in the token stream, that is a good thing, otherwise
don’t worry (like [ foo | in BNF notation).

e action is something we do as a consequence of successful parsing; it is inserted at the
end of the conjunction of requirements for a successful parse, and so should return T.

e sequence consists of a head, which if recognized implies that the tail must follow.
Following tail are actions, which are performed upon recognizing the head and tail.

8.3.38 defmacro Bang

If the execution of prod does not result in an increase in the size of the stack, then stack a
NIL. Return the value of prod.
— defmacro bang —

(defmacro bang (lab prod)
¢ (progn
(setf (stack-updated reduce-stack) nil)
(let* ((prodvalue ,prod) (updated (stack-updated reduce-stack)))
(unless updated (push-reduction ’,lab nil))
prodvalue)))

8.3.39 defmacro must
[meta-syntax-error pdBa]

— defmacro must —
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(defmacro must (dothis &optional (this-is nil) (in-rule nil))
‘(or ,dothis (meta-syntax-error ,this-is ,in-rule)))

8.3.40 defun action

— defun action —

(defun action (dothis) (or dothis t))

8.3.41 defun optional

— defun optional —

(defun optional (dothis) (or dothis t))

8.3.42 defmacro star

Succeeds if there are one or more of PROD, stacking as one unit the sub-reductions of PROD
and labelling them with LAB. E.G., (Star IDs (parse-id)) with A B C will stack (3 IDs
(A B C)), where (parse-id) would stack (1 ID (A)) when applied once. [stack-size p??]
[push-reduction pAGS]

[pop-stack-1 pbad]

— defmacro star —

(defmacro star (lab prod)
‘(prog ((oldstacksize (stack-size reduce-stack)))
(if (not ,prod) (return nil))
loop
(if (not ,prod)
(let* ((newstacksize (stack-size reduce-stack))
(number-of-new-reductions (- newstacksize oldstacksize)))
(if (> number-of-new-reductions 0)
(return (do ((i 0 (1+ i)) (accum nil))
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((= i number-of-new-reductions)
(push-reduction ’,lab accum)
(return t))
(push (pop-stack-1) accum)))
(return t)))
(go loop))))

8.3.43 Stacking and retrieving reductions of rules.
8.3.44 defvar $reduce-stack
Stack of results of reduced productions. [$stack pE2]

— initvars —

(defvar reduce-stack (make-stack) )

8.3.45 defmacro reduce-stack-clear

— defmacro reduce-stack-clear —

(defmacro reduce-stack-clear () ‘(stack-load nil reduce-stack))

8.3.46 defun push-reduction
[stack-push pH3]

[make-reduction p??]
[reduce-stack pEBGS|

— defun push-reduction —

(defun push-reduction (rule redn)
(stack-push (make-reduction :rule rule :value redn) reduce-stack))
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Comment Recording

This is the graph of the functions used for recording comments. The syntax is a graphviz
dot file. To generate this graph as a JPEG file, type:

tangle v9CommentRecording.dot bookvol9.pamphlet >v9cr.dot
dot -Tjpg v9cr.dot >vOcr.jpg

— v9CommentRecording.dot —

digraph pic {

fontsize=10;

bgcolor="#ECEA81";

node [shape=box, color=white, style=filled];

"postDef" [color="#FFFFFF"]
"PARSE-Category" [color="#FFFFFF"]

"recordAttributeDocumentation" [color="#FF6600"]
"recordSignatureDocumentation" [color="#FF6600"]
"recordDocumentation" [color="#2222DD"]
"collectComBlock" [color="#22EE22"]
"recordHeaderDocumentation" [color="#FFFF66"]
"collectAndDeleteAssoc" [color="#FFFF66"]

"postDef" -> '"recordHeaderDocumentation"
"PARSE-Category" -> 'recordSignatureDocumentation"
"PARSE-Category" -> '"recordAttributeDocumentation"
"recordAttributeDocumentation" -> "recordDocumentation"
"recordSignatureDocumentation" -> '"recordDocumentation"
"recordDocumentation" -> "recordHeaderDocumentation"
"recordDocumentation" -> "collectComBlock"
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"collectComBlock" -> "collectAndDeleteAssoc"
}

9.1 Comment Recording Layer 0 — API

9.1.1 defun recordSignatureDocumentation

This function is called externally by PARSE-Category. [recordDocumentation p&7
[postTransform pBEH|

— defun recordSignatureDocumentation —

(defun |recordSignatureDocumentation| (opSig lineno)
(lrecordDocumentation| (cdr (postTransform opSig)) lineno))

9.1.2 defun recordAttributeDocumentation

This function is called externally by PARSE-Category. [opOf p?7?]
[pname p?7?]
[upper-case-p p??]
[recordDocumentation pdZ]
[ifcdr p?7?]
[post Transform pBGA]

— defun recordAttributeDocumentation —

(defun |recordAttributeDocumentation| (arg lineno)
(let (att name)
(setq att (cadr arg))
(setq name (|opOf| att))
(cond
((upper-case-p (elt (pname name) 0)) nil)
(t
(lrecordDocumentation|
(list name (cons ’|attribute| (ifcdr (postTransform att)))) lineno)))))
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9.2 Comment Recording Layer 1

9.2.1 defun recordDocumentation

[recordHeaderDocumentation pa7d]
[collectComBlock pZl]
[$maxSignatureLineNumber p??]
[$docList p?7?]

— defun recordDocumentation —

(defun |recordDocumentation| (key lineno)
(let (w
(declare (special |$docList| |$maxSignatureLineNumber|))
(lrecordHeaderDocumentation| lineno)
(setq u (|collectComBlock| lineno))
(setq |$maxSignatureLineNumber| lineno)
(setq |$docList| (cons (cons key u) |$docList|))))

9.3 Comment Recording Layer 2

9.3.1 defun collectComBlock

[collect AndDeleteAssoc pAT3]
[$comblocklist pha3]

— defun collectComBlock —

(defun |collectComBlock| (x)
(let (val w)
(declare (special $comblocklist))
(cond
((and (consp $comblocklist)
(consp (qcar $comblocklist))
(equal (qcaar $comblocklist) x))
(setq val (qcdar $comblocklist))
(setq u (append val (|collectAndDeleteAssoc| x)))
(setq $comblocklist (cdr $comblocklist))
)
(t (lcollectAndDeleteAssoc| x)))))
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9.4 Comment Recording Layer 3

9.4.1 defun recordHeaderDocumentation

This function is called externally by postDef. [assocright p??]
[$maxSignatureLineNumber p??]

[$comblocklist pba3]

[$headerDocumentation p??]

[$headerDocumentation p??]

[$comblocklist pAa3|

— defun recordHeaderDocumentation —

(defun |recordHeaderDocumentation| (lineno)

(let (al)
(declare (special |$headerDocumentation| |$maxSignatureLineNumber |
$comblocklist))
(when (eql |$maxSignatureLineNumber| 0)
(setq al

(loop for p in $comblocklist
when (or (null (car p)) (null lineno) (> lineno (car p)))
collect p))
(setq $comblocklist (setdifference $comblocklist al))
(setq |$headerDocumentation| (assocright al))
(when |$headerDocumentation| (setq |$maxSignatureLineNumber| 1))
| $headerDocumentation|)))

9.4.2 defun collectAndDeleteAssoc

uis (.. (x.a) .. x.b) ..) =>(ab..)

deleting entries from u assumes that the first element is useless [$comblocklist pb53]
— defun collectAndDeleteAssoc —

(defun |collectAndDeleteAssoc| (x)
(let (r res s)
(declare (special $comblocklist))

(maplist

#’ (lambda (y)

(when (setq s (cdr y))
(do O
((null (and s (consp (car s)) (equal (qcar (car s)) x))) nil)
(setq r (gcdr (car s)))
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(setq res (append res r))
(setq s (cdr s))
(rplacd y s))))
$comblocklist)
res))
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Chapter 10

Category handling

10.0.3 defun getConstructorExports

— defun getConstructorExports —

(defun |getConstructorExports| (&rest arg)
(let (options conform)
(setq conform (car arg))
(setq options (cdr arg))
(| categoryParts| conform
(getdatabase (|lop0f| conform) ’constructorcategory)
(ifcar options))))
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Chapter 11

Building libdb.text

11.0.4 defun extendLocalLibdb

[buildLibdb pe7s]

[union p??)
[purgeNewConstructorLines pXI]|
[dbReadLines paxT])

[dbWriteLines pa=d]
[extendLocalLibdb deleteFile (vol)]
[msort p?7?]

[$createLocalLibDb p??]
[$newConstructorList p??]
[$newConstructorList p??]

— defun extendLocalLibdb —

(defun |extendLocalLibdb| (conlist)
(let (locallLibdb oldlines newlines)
(declare (special |$createLocallibDb| |$newConstructorListl|))
(cond
((null |$createlocallibDb|) nil)
((null conlist) nil)
(t
(IbuildLibdb| conlist)
(setq |$newConstructorList| (|union| conlist |$newConstructorList]|))
(setq localLibdb "1libdb.text")
(cond
((null (probe-file "libdb.text"))
(rename-file "temp.text" "libdb.text"))
(t
(setq oldlines
(lpurgeNewConstructorLines| (|dbReadLines| locallLibdb) conlist))
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(setq newlines (|dbReadLines| "temp.text"))
(ldbWriteLines| (msort (|union| oldlines newlines)) "libdb.text")
(ldeleteFile| "temp.text")))))))

11.0.5 defun buildLibdb

This function appears to have two use cases, one in which the domainList variable is unde-
fined, in which case it writes out all of the constructors, and the other case where it writes
out a single constructor. Formal for libdb.text:

constructors Cname\#\I\sig \args \abb \comments (C is C, D, P, X)
operations Op \#\E\sig \conname\pred\comments (E is one of U/E)
attributes Aname\#\E\args\conname\pred\comments

I = <x if exposed><d if category with a default package>

[dsetq p?7?]

ifcar p?7?]

buildLibdb deleteFile (vol5)]
buildLibdb make-outstream (vol5)]
writedb p??]

buildLibdbString pa=0]

buildLibdb allConstructors (vol5)]
buildLibdbConEntry pZx2|
getConstructorExports pl73]
buildLibOps pd=d]

buildLibAttrs p=gH|

shut p?7]

obey p??]

deleteFile p?7?]

$outStream p?7?]
$conform p?7?]
$kind p?7?]
$doc p?7?]
$exposed? p?7?]
$conform p?7]
$conname p?7?]
$outStream p?7?]
$DefLst p?7]
$PakLst p?7?]
$catLst p??]
$DomLst p?7?]
$AttrLst p?7?]
$OpLst p?7?]

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[



— defun buildLibdb —

(defun |buildLibdb| (&rest G168131 &AUX options)
(dsetq options G168131)
(let (|$0pLst| |$AttrLst| |$DomLst| |$CatLst| |$PakLst| |$DefLst|
|$outStream| |$conname| |$conform| |$exposed?| |$docl
|$kind| domainList comments constructorList tmpl attrlist oplist)
(declare (special |$0pLst| |$AttrLst| |$DomLst| |$CatLst| |$PakLstl|
| $DefLst| |$outStream| |$conname| |$conform|
| $exposed?| |$doc| [$kindl))
(setq domainList (ifcar options))
(setq |$0pLst| nil)
(setq |$AttrLst| nil)
(setq |$DomLst| nil)
(setq [|$CatLst| nil)
(setq |$PakLst| nil)
(setq |$DefLst| nil)
(ldeleteFile| "temp.text")
(setq |$outStream| (make-outstream "temp.text"))
(unless domainList
(setq comments
(concatenate ’string
"\\spad{Union(A,B,...,C)} is a primitive type in AXIOM used to "
"represent objects of type \\spad{A} or of type \\spad{B} or...or "
"of type \\spad{C}."))

(lwritedb|
(IbuildLibdbString|
(list "dUnion" 1 "x" "special" "(4,B,...,C)" ’UNION comments)))

(setq comments

(concatenate ’string
"\\spad{Record(a:A,b:B,...,c:C)} is a primitive type in AXIOM used "
"to represent composite objects made up of objects of type "

"\\spad{A}, \\spad{B},..., \\spad{C} which are indexed by \"keys\""
" (identifiers) \\spad{al},\\spad{b},...,\\spad{c}."))
(lwritedbl

(IbuildLibdbString|
(list "dRecord" 1 "x" "special" "(a:A,b:B,...,c:C)" ’RECORD comments)))
(setq comments
(concatenate ’string
"\\spad{Mapping(T,S)} is a primitive type in AXIOM used to represent"
" mappings from source type \\spad{S} to target type \\spad{T}. "
"Similarly, \\spad{Mapping(T,A,B)} denotes a mapping from source "
"type \\spad{(A,B)} to target type \\spad{T}."))
(lwritedbl
(IbuildLibdbString|
(list "dMapping" 1 "x" "special" "(T,S)" ’MAPPING comments)))
(setq comments
(concatenate ’string
"\\spad{Enumeration(a,b,...,c)} is a primitive type in AXIOM used to "
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"represent the object composed of the symbols \\spad{a},\\spad{b},"
"..., and \\spad{c}."))
(lwritedb]|
(IbuildLibdbString|
(list "dEnumeration" 1 "x" "special" "(a,b,...,c)" ’ENUM comments))))
(setq |$conname| nil)
(setq |$conform| nil)
(setq |$exposed?| nil)
(setq |$doc| nil)
(setq |$kind| nil)
(setq constructorList (or domainList (|allConstructorsl)))
(loop for con in constructorList do
(lwritedb| (|buildLibdbConEntry| con))
(setq tmpl (l|getConstructorExports| |$conforml|))
(setq attrlist (car tmpl))
(setq oplist (cdr tmpl))
(IbuildLibOps| oplist)
(IbuildLibAttrs| attrlist))
(shut |$outStream|)
(unless domainList
(obey "sort \"temp.text\" > \"libdb.text\"")
(rename-file "libdb.text" "olibdb.text")
(ldeleteFile| "temp.text"))))

11.0.6 defun buildLibdbString

[strconc p??]
[stringimage p??]

— defun buildLibdbString —

(defun |buildLibdbString| (arg)
(let (x w
(setq x (car arg))
(setq u (cdr arg))
(strconc (stringimage x)
(let ((result ""))
(loop for y in u
collect (setq result (strconc result (strconc "‘" (stringimage y)))))
result))))



11.0.7 defun dbReadLines

[eofp p?7]
[readline p??]

— defun dbReadLines —

(defun |dbReadlLines| (target)

(let (instream lines)
(setq instream (open target))
(setq lines
(loop while (not (eofp instream))

collect (readline instream)))

(close instream)
lines))

11.0.8 defun purgeNewConstructorLines

[screenLocalLine pA=G]

— defun purgeNewConstructorLines —

(defun |purgeNewConstructorLines| (lines conlist)
(loop for x in lines
when (null (|screenLocalline| x conlist))
collect x))

11.0.9 defun dbWriteLines

[ifcar p?7]
[getTempPath p?7?]
[make-outstream p??]
[writedb p??]

[shut p??]
[$outStream p??]
[$outStream p??]

& hH

— defun dbWriteLines —

(defun |dbWriteLines| (&rest G176369 &aux options s)
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(dsetq (s . options) G176369)

(let (l$outStream| pathname)

(declare (special |$outStream|))

(setq pathname (or (ifcar options) (|getTempPath| ’|sourcel)))
(setq |$outStream| (make-outstream pathname))

(loop for x in s do (lwritedb| x))

(shut |$outStream|)

pathname))

11.0.10 defun buildLibdbConEntry

[getdatabase p?7?]
[dbMkForm p?7?]
[msubst p??]
[isExposedConstructor p??)
[pname p?7]

[maxindex p?7]
[downcase p?7]

[lassoc p??]

[libdbTrim p?7?]
[concatWithBlanks p??]
[form2HtString p??]
[libConstructorSig p??]
[strconc p?7?]

[buildLibdbString p&=0]|

[length p??]

[$exposed? p?7?]

[

[

[

[

[

[

$

$ki
$conforrn p?7)
$kind p?7?]
$doc p?7?]
$exposed? p?7?]
$conname p?7?]

— defun buildLibdbConEntry —

(defun |buildLibdbConEntry| (conname)
(let (abb conform pname kind argl tmpl conComments argpart sigpart header)
(declare (special |$exposed?| |$doc| |$kind| |$conname| |$conform|))
(cond
((null (getdatabase conname ’constructormodemap)) nil)
(t
(setq abb (getdatabase conname ’abbreviation))
(setq |$conname| conname)



(setq conform (or (getdatabase conname ’constructorform) (list conname)))
(setq |$conform| (|dbMkForm| (msubst ’t ’T$ conform)))
(cond
((null |$conform|) nil)
(t
(setq |$exposed?| (if (|isExposedConstructor| conname) "x" "n"))
(setq |$doc| (getdatabase conname ’documentation))
(setq pname (pname conname))
(setq kind (getdatabase conname ’constructorkind))
(cond
((and (eq kind ’|domain|)
(progn
(setq tmpl (getdatabase conname ’constructormodemap))
(and (consp tmpl)
(consp (qcar tmpl))
(consp (qcdar tmpl))))
(consp (qcadar tmpl)) (eq (qcaadar tmpl) ’category)
(progn
(and (consp (qcdadar tmpl))
(eq (qcar (qcdadar tmpl)) ’|packagel))))
(setq kind ’|packagel)))
(setq |$kind|
(if (char= (elt pname (maxindex pname)) #\&)
> x|
(downcase (elt (pname kind) 0))))
(setq argl (cdr |$conforml))
(setq conComments
(cond
((progn
(setq tmpl (lassoc ’|constructor| [$docl))
(and (consp tmpl)
(eq (qcdr tmpl) nil)
(consp (qcar tmpl))
(equal (qcaar tmpl) nil)))
(11ibdbTrim| (lconcatWithBlanks| (qcdar tmpl))))
t "")))
(setq argpart (substring (|form2HtString| (cons ’[f]| argl)) 1 nil))
(setq sigpart (|libConstructorSigl |$conform|))
(setq header (strconc |$kind| (pname conname)))
(IbuildLibdbString|
(list header (|#| argl) |$exposed?|
sigpart argpart abb conComments))))))))
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11.0.11 defun buildLibOps
[buildLibOp pH=d]
— defun buildLibOps —

(defun |buildLibOps| (oplist)
(loop for item in oplist
do (|buildLibOp| (car item) (cadr item) (cddr item))))

11.0.12 defun buildLibOp

[sublislis p??]
msubst p??]
form2LispString p??]
stringimage p??)
strconc p?7?]
libdbTrim p?7?]
concatWithBlanks p??]
lassoc p??)
checkCommentsForBraces p??]
writedb p??]
uildLibdbString p=0]|

— defun buildLibOp —

(defun |buildLibOp| (op sig pred)

BUILDING LIBDB. TEXT

(let (nsig sigpart predString s sop header conform comments)

(declare (special |$kind| |$doc| |$exposed?| [$conforml))

(setq nsig (sublislis (cdr |$conform|) |$FormalMapVariableList| sig))
(setq pred (sublislis (cdr |$conform|) |$FormalMapVariableList| pred))

(setq nsig (msubst ’t ’t$ nsig))
(setq pred (msubst ’t ’t$ pred))

(setq sigpart (|form2LispString| (cons ’|Mapping| nsig)))

(setq predString (if (eq pred t) "" (|form2LispString| pred)))

(setq sop

(cond
((string= (setq s (stringimage op)) "One") "1")
((string= s "Zero") "O")
(t s))
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(setq header (strconc "o" sop))
(setq conform (strconc |$kind| (|form2LispString| |$conforml|)))
(setq comments

(11ibdbTrim| (|concatWithBlanks| (lassoc sig (lassoc op [$doc|)))))
(| checkCommentsForBraces| ’|operation| sop sigpart comments)
(lwritedb|

(IbuildLibdbString|

(list header (|#| (cdr sig)) |$exposed?| sigpart

conform predString comments)))))

11.0.13 defun buildLibAttrs
[buildLibAttr pE=3)
— defun buildLibAttrs —

(defun |buildLibAttrs| (attrlist)
(let (name argl pred)
(loop for item in attrlist
do (lbuildLibAttr| (car item) (cadr item) (cddr item)))))

11.0.14 defun buildLibAttr

attributes AKname\#\args\conname\pred\comments (K is U or C)

[stringimage p?7?]
[form2LispString p??]

[sublislis p?7?]
[concatWithBlanks p??]

[lassoc p?7?]
[checkCommentsForBraces p??]
[writedb p??]
[buildLibdbString p=0]

[length p??]

[$conform p?7]
[$FormalMapVariableList pPGA]
[$kind p?7?]

[$doc p?7?]

[$exposed? p?7?]

[$conname p?7]
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— defun buildLibAttr —

(defun |buildLibAttr| (name argl pred)
(let (argPart predString header conname comments)
(declare (special |$kind| |$conname| [$doc| |$conform|

| $FormalMapVariableList| |$exposed?|))

(setq header (strconc "a" (stringimage name)))

(setq argPart (substring (|form2LispString| (cons ’|f| argl)) 1 nil))

(setq pred (sublislis (cdr |$conform|) |$FormalMapVariableList| pred))

(setq predString (if (eq pred t) "" (|form2LispString| pred)))

(setq header (strconc "a" (stringimage name)))

(setq conname (strconc |$kind| (|form2LispString| |$connamel)))

(setq comments

(| concatWithBlanks| (lassoc (cons ’|attribute| argl) (lassoc name |$docl|))))
(Il checkCommentsForBraces| ’|attribute| (stringimage name) argl comments)
(lwritedbl|

(IbuildLibdbString|
(list header (|#| argl) |$exposed?| argPart

conname predString comments)))))

11.0.15 defun screenLocalLine

[dbPart p??]
[charPosition p??]
[dbName p??]
[dbKind p?7?]

— defun screenLocalLine —

(defun |screenLocalline| (line conlist)
(let (s k con)
(setq k (|dbKind| line))

(setq

con

(intern (cond ((or (char= k #\o) (char= k #\a))

(setq s (|dbPart| line 5 1))
(setq k (lcharPosition| #\( s 1))
(substring s 1 (1- k)))

(t (|dbName| line)))))

(member con conlist)))
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Comment Syntax Checking

This is the graph of the functions used for comment syntax checking. The syntax is a
graphviz dot file. To generate this graph as a JPEG file, type:

tangle v9CommentSyntaxChecking.dot bookvol9.pamphlet >v9csc.dot
dot -Tjpg v9csc.dot >v9csc.jpg

— v9CommentSyntaxChecking.dot —

digraph hierarchy {

fontsize=10;

bgcolor="#ECEA81";

node [shape=box, color=white, style=filled];

"compileDocumentation" [color="#FFFFFF"]
"finalizeLisplib" [color="#FFFFFF"]

{rank=same; "compileDocumentation" "finalizeLisplib"}

"checkAddBackSlashes" [color="#FFFF66"]
"checkAddMacros" [color="#FFFF66"]
"checkAddPeriod" [color="#FFFF66"]
"checkAddSpaceSegments" [color="#FFFF66"]
"checkAddSpaces" [color="#FFFF66"]
"checkAlphabetic" [color="#FFFF66"]
"checkIeEgfun" [color="#FFFF66"]
"checkIsValidType" [color="#FFFF66"]
"checkLookForLeftBrace" [color="#FFFF66"]
"checkLookForRightBrace" [color="#FFFF66"]
"checkNumOfArgs" [color="#FFFF66"]
"checkSayBracket" [color="#FFFF66"]
"checkSkipBlanks" [color="#FFFF66"]
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"checkSplitBackslash" [color="#FFFF66"]
"checkSplitOn" [color="#FFFF66"]

"checkSplitPunctuation" [color="#FFFF66"]
"firstNonBlankPosition" [color="#FFFF66"]
"getMatchingRightPren" [color="#FFFF66"]
"hasNoVowels" [color="#FFFF66"]
"htcharPosition" [color="#FFFF66"]
"newWordFrom" [color="#FFFF66"]
"removeBackslashes" [color="#FFFF66"]

"whoOwns" [color="#FFFF66"]

{rank=same;
"checkAddBackSlashes"
"checkAddMacros"
"checkAddPeriod"
"checkAddSpaceSegments"
"checkAddSpaces"
"checkAlphabetic"
"checkIeEgfun"
"checkIsValidType"
"checkLookForLeftBrace"
"checkLookForRightBrace"
"checkNumOfArgs"
"checkSayBracket"
"checkSkipBlanks"
"checkSplitBackslash"
"checkSplitOn"
"checkSplitPunctuation"
"firstNonBlankPosition"

"getMatchingRightPren"

"hasNoVowels"

"htcharPosition"

"newWordFrom"

"removeBackslashes"

"whoOwns"
}
"checkAddIndented" [color="#22EE22"]
"checkDocMessage" [color="#22EE22"]
"checkExtract" [color="#22EE22"]
"checkGetArgs" [color="#22EE22"]
"checkGetMargin" [color="#22EE22"]
"checkGetParse" [color="#22EE22"]

"checkGetStringBeforeRightBrace" [color="#22EE22"]
"checkIeEg" [color="#22EE22"]
"checkIndentedLines" [color="#22EE22"]
"checkSkipIdentifierToken" [color="#22EE22"]
"checkSkipOpToken" [color="#22EE22"]
"checkSplitBrace" [color="#22EE22"]

"checkTrimCommented" [color="#22EE22"]

COMMENT SYNTAX CHECKING



"newString2Words" [color="#22EE22"]

{rank=same;

"checkAddIndented"
"checkDocMessage"
"checkExtract"
"checkGetArgs"
"checkGetMargin"
"checkGetParse"
"checkGetStringBeforeRightBrace"
"checkIeEg"
"checkIndentedLines"
"checkSkipIdentifierToken"
"checkSkipOpToken"
"checkSplitBrace"
"checkTrimCommented"
"newString2Words"

"checkDocError" [color="#2222DD"]

"checkRemoveComments"

"checkSkipToken" [color="#2222DD"]
"checkSplit2Words" [color="#2222DD"]

{rank=same;

}

"checkDocError"
"checkRemoveComments"
"checkSkipToken"
"checkSplit2Words"

"checkBeginEnd" [color="#FF6600"]
"checkDecorate" [color="#FF6600"]

"checkDecorateForHt"

"checkDocErrorl" [color="#FF6600"]

"checkFixCommonProblem"
"checkGetLispFunctionName"

"checkHTargs" [color="#FF6600"]
"checkRecordHash" [color="#FF6600"]
"checkTexht" [color="#FF6600"]

"checkTransformFirsts"

"checkTrim" [color="#FF6600"]

{rank=same;

"checkBeginEnd"
"checkDecorate"
"checkDecorateForHt"
"checkDocError1l"
"checkFixCommonProblem"
"checkGetLispFunctionName"

[color="#2222DD"]

[color="#FF6600"]

[color="#FF6600"]
[color="#FF6600"]

[color="#FF6600"]
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"checkHTargs"
"checkRecordHash"
"checkTexht"
"checkTransformFirsts"
"checkTrim"

"checkArguments"
"checkBalance"

[color="#0066FF"]
[color="#0066FF"]

{rank=same;

"checkArguments"

"checkBalance"
}
"checkComments" [color="#006600"]
"checkRewrite" [color="#006600"]

{rank=same;
"checkComments"
"checkRewrite"

CHAPTER 12.

"transformAndRecheckComments"

"transDoc"

"transDocList"

"finalizeDocumentation"

->

"checkAddIndented"
"checkAddIndented"
"checkArguments"
"checkBalance" ->
"checkBalance" ->
"checkBalance" ->
"checkBeginEnd" ->
"checkComments" ->
"checkComments" ->
"checkComments" ->
"checkComments" ->
"checkComments" ->
"checkComments" ->
"checkComments" ->
"checkComments" ->
"checkComments" ->
"checkComments" ->
"checkComments" ->
"checkComments" ->

[color="#448822"]

[color="#448822"]

[color="#448822"]
[color="#448822"]

->
->

"firstNonBlankPosition"

"checkAddSpaceSegments"
"checkHTargs"
"checkBeginEnd"
"checkDocError"
"checkSayBracket"

"checkDocError"

"checkGetMargin"
"checkTransformFirsts"
"checkIndentedLines"
"checkGetArgs"
"newString2Words"
"checkAddSpaces"
"checkIeEg"
"checkSplit2Words"
"checkBalance"
"checkArguments"
"checkFixCommonProblem"
"checkDecorate"

COMMENT SYNTAX CHECKING
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"checkComments" -> "checkAddPeriod"
"checkDecorate" -> "checkDocError"
"checkDecorate" -> '"checkAddBackSlashes"
"checkDecorate" -> "hasNoVowels"
"checkDecorateForHt" -> '"checkDocError"
"checkDocError" -> "checkDocMessage"
"checkDocErrorl" -> ‘"checkDocError"
"checkDocMessage" -> "whoOwns"

"checkExtract" -> "firstNonBlankPosition"
"checkFixCommonProblem" -> "checkDocError"
"checkGetArgs" -> "firstNonBlankPosition"
"checkGetArgs" -> '"getMatchingRightPren"
"checkGetLispFunctionName" -> "checkDocError"
"checkGetMargin" -> "firstNonBlankPosition"
"checkGetParse" -> '"removeBackslashes"
"checkHTargs" -> '"checkLookForLeftBrace"
"checkHTargs" -> '"checkLookForRightBrace"
"checkHTargs" -> "checkDocError"

"checkIeEg" -> "checkIeEgfun"
"checkIndentedLines" -> "firstNonBlankPosition"
"checkIndentedLines" -> '"checkAddSpaceSegments"
"checkRecordHash" -> "checkLookForLeftBrace"
"checkRecordHash" -> '"checkLookForRightBrace"
"checkRecordHash" -> '"checkGetLispFunctionName"
"checkRecordHash" -> "checkGetStringBeforeRightBrace"
"checkRecordHash" -> '"checkGetParse"
"checkRecordHash" -> '"checkDocError"
"checkRecordHash" -> "checkNumOfArgs"
"checkRecordHash" -> "checkIsValidType"
"checkRemoveComments" -> "checkTrimCommented"
"checkRewrite" -> '"checkRemoveComments"
"checkRewrite" -> '"checkAddIndented"
"checkRewrite" -> '"checkGetArgs"

"checkRewrite" -> '"newString2Words"
"checkRewrite" -> '"checkAddSpaces"
"checkRewrite" -> '"checkSplit2Words"
"checkRewrite" -> '"checkAddMacros"
"checkRewrite" -> '"checkTexht"

"checkRewrite" -> '"checkArguments"
"checkRewrite" -> '"checkFixCommonProblem"
"checkRewrite" -> '"checkRecordHash"
"checkRewrite" -> '"checkDecorateForHt"
"checkSkipIdentifierToken" -> "checkAlphabetic"
"checkSkipOpToken" -> "checkAlphabetic"
"checkSkipToken" -> "checkSkipIdentifierToken"
"checkSkipToken" -> "checkSkipOpToken"
"checkSplit2Words" -> "checkSplitBrace"
"checkSplitBrace" -> '"checkSplitBackslash"
"checkSplitBrace" -> '"checkSplitOn"
"checkSplitBrace" -> '"checkSplitPunctuation"
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"checkTexht" -> '"checkDocError"
"checkTransformFirsts" -> '"checkSkipToken"
"checkTransformFirsts" -> '"checkSkipBlanks"
"checkTransformFirsts" -> '"getMatchingRightPren"
"checkTransformFirsts" -> "checkDocError"
"checkTrim" -> '"checkDocError"
"checkTrimCommented" -> "htcharPosition"
"finalizeDocumentation" -> "transDocList"
"newString2Words" -> "newWordFrom"

"transDoc" -> "checkDocErroril"

"transDoc" -> '"checkTrim"

"transDoc" -> '"checkExtract"

"transDoc" -> "transformAndRecheckComments"
"transDocList" -> '"transDoc"

"transDocList" -> '"checkDocError"

"transDocList" -> '"checkDocErroril"
"transformAndRecheckComments" -> "checkComments"
"transformAndRecheckComments" -> "checkRewrite"
"compileDocumentation" -> "finalizeDocumentation"
"finalizeLisplib" -> "finalizeDocumentation"
}

12.1 Comment Checking Layer 0 — API

12.1.1 defun finalizeDocumentation

[bright p??]

[sayMSG p??]

[stringimage p?7]

[strecone p??]

[sayKeyedMsg p??]

[form2String p? 7]

[formatOpSignature p??]

[transDocList pfd3]

[assocleft p?7]

[remdup p??]

[macroExpand pl7|

[sublislis p?7?]

[$e p?7]
[$lisplibForm p?7?]
[$docList p?7]
Sop p?7]
[$comblocklist pba3]
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[$FormalMap VariableList pPGg]

— defun finalizeDocumentation —

(defun |finalizeDocumentation| ()
(labels (
(fn (x env)
(declare (special |$lisplibForm| |$FormalMapVariableList]))
(cond
((atom x) (list x nil))
(t
(when (> (|#| x) 2) (setq x (take 2 x)))
(sublislis |$FormalMapVariableList| (cdr |$lisplibForm|)
(ImacroExpand| x env)))))
(hn (w)
; ((op,sig,doc), ...) --> ((op ((sig doc) ...)) ...)
(let (opList opl sig doc)
(setq oplist (remdup (assocleft u)))
(loop for op in opList
collect
(cons op
(loop for item in u
do (setq opl (first item))
(setq sig (second item))
(setq doc (third item))
when (equal op opl)
collect
(1ist sig doc)))))))
(let (unusedCommentLineNumbers docList u noHeading attributes
signatures name bigcnt op s litcnt a n r sig)
(declare (special |$el| |$lisplibForm| |$docList| |$op| $comblocklist))
(setq unusedCommentLineNumbers
(loop for x in $comblocklist
when (cdr x)
collect x))
(setq docList (subst ’$ ’% (ltransDocList| |$op| I|$docList|) :test #’equal))
(cond
((setq u
(loop for item in docList
when (null (cdr item))
collect (car item)))
(loop for y in u
do
(cond
((eq y ’lconstructor|) (setq noHeading t))
((and (consp y) (consp (qecdr y)) (eq (qcddr y) nil)
(consp (qcadr y)) (eq (qcaadr y) ’|attributel))
(setq attributes (cons (cons (qcar y) (qcdadr y)) attributes)))
(t (setq signatures (cons y signatures)))))
(setq name (CAR |$lisplibForm|))
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(when (or noHeading signatures attributes unusedCommentLineNumbers)
(|sayKeyedMsg| ’S2CD0001 nil)
(setq bigent 1)
(when (or noHeading signatures attributes)
(| sayKeyedMsg| ’S2CD0002 (list (strconc (stringimage bigcnt) ".") name))
(setq bigent (1+ bigent))
(setq litcnt 1)
(when noHeading
(|sayKeyedMsg| ’S2CD0003
(1ist (strconc "(" (stringimage litcnt) ")") name))
(setq litcnt (1+ litcnt)))
(when signatures
(IsayKeyedMsg| ’S2CD0004
(list (strconc "(" (stringimage litcnt) ")")))
(setq litcnt (1+ litcnt))
(loop for item in signatures
do
(setq op (first item))
(setq sig (second item))
(setq s (lformatOpSignaturel| op sig))
(1sayMsG|
(if (atom s)
(1ist ’|%x91] =)
(cons ’1%x91 s)))))
(when attributes
(IsayKeyedMsg| ’S2CD0005
(list (strconc "(" (stringimage litcnt) ")")))
(setq litcnt (1+ litcnt))
(DO ((G166491 attributes
(CDR G166491))
(x NIL))
((OR (ATOM G166491)
(PROGN
(SETQ x (CAR G166491))
NIL))
NIL)
(SEQ (EXIT
(PROGN
(setq a (|form2String| x))
(IsayMsGl
(COND
((ATOM a)
(CoNs ’|%x9| (CONS a NIL)))
(T (CONS ’1%x9l a)))))N)IN

(when unusedCommentLineNumbers
(lsayKeyedMsg| ’S2CD0006

(list (strconc (stringimage bigcnt) ".") name))
(loop for item in unusedCommentLineNumbers
do

(setq r (second item))
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(lsayMsSG| (cons " " (append (lbright| n) (1ist " "))
(hn
(loop for item in docList
collect (append (fn (car item) [$el) (cdr item)))))))

12.2 Comment Checking Layer 1

12.2.1 defun transDocList

[sayBrightly p??]
[transDoc p2dg]
[checkDocError phId]
[checkDocErrorl phiId]
[$constructorName p?7?]

— defun transDocList —

(defun |transDocList| (|$constructorName| doclist)
(declare (special |$constructorNamel))
(let (commentList conEntry acc)
(|sayBrightlyl
(list " Processing " |$constructorName| " for Browser database:"))
(setq commentList (|transDoc| |$constructorName| doclist))
(setq acc nil)
(loop for entry in commentList
do
(cond
((and (consp entry) (eq (qcar entry) ’|comnstructor|)
(consp (qcdr entry)) (eq (qcddr entry) nil))
(if conEntry
(lcheckDocError| (list "Spurious comments: " (qcadr entry)))
(setq conEntry entry)))
(t (setq acc (cons entry acc)))))
(if conEntry
(cons conEntry acc)
(progn
(lcheckDocErrorl| (list "Missing Description"))

acc))))
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12.3 Comment Checking Layer 2

12.3.1 defun transDoc

[checkDocErrorl phiId]

checkTrim pbIg|

checkExtract pb20]
transformAndRecheckComments padi]
nreverse p?7?]

[
[
[
[
[
[
[
[
[

— defun transDoc —

(defun |transDoc| (conname doclist)
(declare (ignore conname))
(let (I$x| I$attribute?| |$argl| rlist lines u v longline acc)
(declare (special [|$x| |$attribute?| [$argll))
(setq [%x| nil)
(setq rlist (reverse doclist))
(loop for item in rlist
do
(setq I$x| (car item))
(setq lines (cdr item))
(setq |$attribute?|
(and (consp |$x|) (consp (qcdr [$xl|)) (eq (gcddr |$xl) nil)
(consp (qcadr [$x|)) (eq (qcdadr [$x|) nil)
(eq (qcaadr |$x|) ’lattributel)))

(cond
((null lines)
(unless |$attribute?| (|checkDocErrorl| (list "Not documented!!!!"))))
(t
(setq u
(IcheckTrim| |$x|
(cond
((stringp lines) (list lines))
((eq |$x| ’lconstructor|) (car lines))

(t lines))))
(setq |$argll| nil) ;; possibly unused -- tpd
(setq longline
(cond
((eq I1$x| ’|constructorl)
(setq v
(or
(lcheckExtract| "Description:" u)
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(and u (|checkExtract| "Description:"
(cons (strconc "Description:

" (car w)) (cdr w))))))

(|l transformAndRecheckComments| ’|constructor| (or v u)))

(t (ltransformAndRecheckComments| |[$x| u)
(setq acc (cons (1list |$x| longline) acc)))
(nreverse acc)))

12.4 Comment Checking Layer

)))
))

3

12.4.1 defun transformAndRecheckComments

[sayBrightly p?7?]

checkComments pH9g]

checkRewrite pddd|
exposeFlagHeading p?7?]
check1nngptex7 p?7?]

recheckmgFlag p??]
exposeFlagHeading p?7?]

[
[
[
[
[
[
[
[
[

— defun transformAndRecheckComments —

(defun |transformAndRecheckComments| (name lines)

(let (I$x| |$name| |$origin| |$recheckingFlag| |$exposeFlagHeading| u)
(declare (special |$x| |$name| |$origin| |$recheckingFlagl|
| $exposeFlagHeading| |$exposeFlag| |$checkingXmptex?|))

(setq |$checkingXmptex?| nil)
(setq |$x| name)

(setq |$name| ’|GlossaryPagel)
(setq |$origin| ’|[gloss|)
(setq |$recheckingFlag| nil)

(setq |$exposeFlagHeading| (list "-------- " name "--------- "))
(unless |$exposeFlag| (|sayBrightly| |$exposeFlagHeadingl))

(setq u (lcheckComments| name lines))
(setq |$recheckingFlag| t)
(IcheckRewrite| name (list u))

(setq |$recheckingFlag| nil)

w)
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12.5 Comment Checking Layer 4

12.5.1 defun checkComments

[checkGetMargin phZ7]
[checkTransformFirsts pbI3)
[checkIndentedLines pb2d]
[checkGetArgs phz]
[newString2Words pbhZ7|
[checkAddSpaces ph30]
[checkIeEg phZ3]
[checkSplit2Words pbIg]
[checkBalance pbi]
[checkArguments pbII]
[checkFixCommonProblems p??]
[checkDecorate pbd|
[strconc p??]
[checkAddPeriod p5ZY]
[pp p?7]
[$attribute? p?7?]
[$checkErrorFlag p??]
[$argl p?7]

[$checkErrorFlag p??]

— defun checkComments —

(defun |checkComments| (nameSig lines)
(let (|$checkErrorFlag| margin w verbatim u2 okBefore u v res)
(declare (special |$checkErrorFlag| |$argl| [$attribute?]|))
(setq |$checkErrorFlag| nil)
(setq margin (|checkGetMargin| lines))
(cond
((and (or (null (boundp ’|$attribute?|)) (null |$attribute?|))
(not (eq nameSig ’|constructor|)))
(setq lines
(cons
(lcheckTransformFirsts| (car nameSig) (car lines) margin)
(cdr lines)))))
(setq u (l|checkIndentedLines| lines margin))
(setq |$argl| (l|checkGetArgs| (car u)))
(setq u2 nil)
(setq verbatim nil)
(loop for x in u
do (setq w (|newString2Words| x))
(cond
(verbatim
(cond
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((and w (equal (car w) "\\end{verbatim}"))
(setq verbatim nil)
(setq u2 (append u2 w)))
(t
(setq u2 (append u2 (list x))))))
((and w (equal (car w) "\\begin{verbatim}"))
(setq verbatim t)
(setq u2 (append u2 w)))
(t (setq u2 (append u2 w)))))
(setq u u2)
(setq u (lcheckAddSpaces| u))
(setq u (lcheckIeEg| u))
(setq u (|checkSplit2Words| u))
(| checkBalance| u)
(setq okBefore (null |$checkErrorFlag|))
(| checkArguments| u)

(when |$checkErrorFlag| (setq u (lcheckFixCommonProblem| u)))

(setq v (lcheckDecorate| u))
(setq res
(let ((result ""))
(loop for y in v
do (setq result (strconc result y)))
result))
(setq res (|checkAddPeriod| res))
(when |$checkErrorFlag| (lppl res))
res))

12.5.2 defun checkRewrite

[checkRemoveComments pbIg|
checkAddIndented pbTY]
checkGetArgs pbZI]
newString2Words p527)
checkAddSpaces ph30]
checkSplit2Words pbIH]
checkAddMacros pbZg|
checkTexht pbhTd]
checkArguments pbiI]
checkFixCommonProblem pbis|
checkRecordHash phd]
checkDecorateForHt phif]

$
$
$

checkErrorFlag p?7?]
argl p?7?]
checkingXmptex? p??]
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— defun checkRewrite —

(defun |checkRewrite| (name lines)
(declare (ignore name))
(prog (|$checkErrorFlag| margin w verbatim u2 okBefore u)
(declare (special |$checkErrorFlag| |$argl| |$checkingXmptex?]|))
(setq |$checkErrorFlag| t)
(setq margin 0)
(setq lines (|checkRemoveComments| lines))
(setq u lines)
(when |$checkingXmptex?|
(setq u
(loop for x in u
collect (|checkAddIndented| x margin))))
(setq |$argll| (lcheckGetArgs| (car u)))
(setq u2 nil)
(setq verbatim nil)
(loop for x in u
do
(setq w (InewString2Words| x))
(cond
(verbatim
(cond
((and w (equal (car w) "\\end{verbatim}"))
(setq verbatim nil)
(setq u2 (append u2 w)))
(t
(setq u2 (append u2 (list x))))))
((and w (equal (car w) "\\begin{verbatim}"))
(setq verbatim t)
(setq u2 (append u2 w)))
(t (setq u2 (append u2 w)))))
(setq u u2)
(setq u (|checkAddSpaces| u))
(setq u (lcheckSplit2Words| u))
(setq u (|checkAddMacros| u))
(setq u (|checkTexht| u))
(setq okBefore (null |$checkErrorFlagl))
(| checkArguments| u)
(when |$checkErrorFlag| (setq u (|checkFixCommonProblem| u)))
(lcheckRecordHash| u)
(|l checkDecorateForHt| u)))

CHAPTER 12. COMMENT SYNTAX CHECKING
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12.6 Comment Checking Layer 5

12.6.1 defun checkArguments

[hget p?7]
[checkHTargs ph]
[$htMacroTable p?7]

— defun checkArguments —

(defun |checkArguments| (u)
(let (x k)
(declare (special |$htMacroTablel))
(loop while u
do (setq x (car u))
(cond
((null (setq k (hget |$htMacroTablel| x))) ’|skipl)
((eql k 0) ’|skipl)
((> k 0) (lcheckHTargs| x (cdr u) k nil))
(t (lcheckHTargs| x (cdr uw) (- k) t)))
(pop w)
u))

12.6.2 defun checkBalance

[checkBeginEnd pbi2]
[assoc p??]

[rassoc p??]
[checkDocError phId]
[checkSayBracket pb3d|
[nreverse p?7?]
[$checkPrenAlist p?7?]

— defun checkBalance —

(defun |checkBalance| (u)
(let (x openClose open top restStack stack)
(declare (special |$checkPrenAlist]|))
(| checkBeginEnd| u)
(setq stack nil)
(loop while u
do
(setq x (car u))
(cond
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((setq openClose (|assoc| x |$checkPrenAlist|))
(setq stack (cons (car openClose) stack)))
((setq open (|rassoc| x |$checkPrenAlist|))
(cond
((consp stack)
(setq top (qcar stack))
(setq restStack (qcdr stack))
(when (not (eq open top))
(| checkDocError |
(1ist "Mismatch: left " (|checkSayBracket| top)
" matches right " (|checkSayBracket| open))))
(setq stack restStack))
(t
(| checkDocError |
(list "Missing left " (|checkSayBracket| open)))))))
(pop w))
(when stack
(loop for x in (nreverse stack)
do
(lcheckDocError| (list "Missing right " (|checkSayBracket| x)))))
w)

12.7 Comment Checking Layer 6

12.7.1 defun checkBeginEnd

[length p"”]

[

[

[ifedr p'7'7]
[substring? p?7]
[checkDocError phId]
[member p?7?]
[$charRbrace p??]
[$charLbrace p??]
[$beginEndList p??]
[$htMacroTable p??]
[$charBack p?7?]

— defun checkBeginEnd —

(defun |checkBeginEnd| (u)
(let (x y beginEndStack)
(declare (special |$charRbracel| |$charLbrace| |$beginEndList| |$charBack]|
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| $htMacroTable|))
(loop while u
do
(setq x (car u))
(cond
((and (stringp x) (equal (elt x 0) |$charBack|) (> (l#| x) 2)
(null (hget |$htMacroTable| x)) (null (equal x "\\spadignore"))
(equal (ifcar (ifcdr u)) |$charLbracel)
(null (or (|substring?| "\\radiobox" x 0)
(Isubstring?| "\\inputbox" x 0))))
(lcheckDocError| (list ’|Unexpected HT command: | x)))
((equal x "\\beginitems")
(setq beginEndStack (cons ’|items| beginEndStack)))
((equal x "\\begin")
(cond
((and (consp u) (consp (qcdr u)) (equal (qcar (gqcdr u)) |$charLbracel)
(consp (qcddr u)) (equal (car (qcdddr u)) |$charRbracel))
(setq y (gcaddr u))
(cond
((null (|member| y |$beginEndList]))
(I checkDocError| (list "Unknown begin type: \\begin{" y "}"))))
(setq beginEndStack (cons y beginEndStack))
(setq u (gedddr u)))
(t (lcheckDocError| (list "Improper \\begin command")))))
((equal x "\\item")
(cond
((|member| (ifcar beginEndStack) ’("items" "menu")) nil)
((null beginEndStack)
(lcheckDocError| (list "\\item appears outside a \\begin-\\end")))
(t
(| checkDocError |
(list "\\item appears within a \\begin{"
(ifcar beginEndStack) "}..")))))
((equal x "\\end")
(cond

((and (consp u) (consp (qcdr u)) (equal (qcar (qcdr u)) |$charLbracel)
(consp (qcddr u)) (equal (car (qcdddr u)) |$charRbracel))
(setq y (qcaddr u))
(cond
((equal y (ifcar beginEndStack))
(setq beginEndStack (cdr beginEndStack))
(setq u (qedddr u)))
(t
(| checkDocError |
(1ist "Trying to match \\begin{" (ifcar beginEndStack)
"} with \\end{" y "3}")))))
(t
(lcheckDocError| (list "Improper \\end command"))))))
(pop w))

(cond
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(beginEndStack
(lcheckDocError| (list "Missing \\end{" (car beginEndStack) "}")))
(t ’lokl[))))

12.7.2 defun checkDecorate

[checkDocError pbId]
member p?7]
checkAddBackSlashes pb21]
hasNoVowels ph3d]
$checkingXmptex? p??]
$charExclusions p?7?]
$argl p??)

$charBack p?7?]
$charRbrace p??]
$charLbrace p??]

[
[
[
[
[
[
[
[
[

— defun checkDecorate —

(defun |checkDecorate| (u)
(let (x count mathSymbolsOk spadflag verbatim v xcount acc)
(declare (special |$charLbrace| |$charRbrace| |$charBack| |$argl|
|$charExclusions| |$checkingXmptex?|))
(setq count 0)
(loop while u
do
(setq x (car u))
(cond
((null verbatim)
(cond
((string= x "\\em")
(cond
((> count 0)
(setq mathSymbolsOk (1- count))
(setq spadflag (1- count)))
(t
(|l checkDocError| (list "\\em must be enclosed in braces"))))))
(when (|member| x ’("\\spadpaste" "\\spad" "\\spadop"))
(setq mathSymbolsOk count))
(cond
((Imember| x > ("\\s" "\\spadtype" "\\spadsys" "\\example" "\\andexample"
"\\spadop" "\\spad" "\\spadignore" "\\spadpaste"
"\\spadcommand" "\\footnote"))
(setq spadflag count))
((equal x |$charLbracel)
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(setq count (1+ count)))
((equal x |$charRbracel)
(setq count (1- count))
(when (eql mathSymbolsOk count) (setq mathSymbolsOk nil))
(when (eql spadflag count) (setq spadflag nil)))
((and (null mathSymbolsOk)
(Imember| x > ("+" "x" "=t t==n 1_3>1)))
(when |$checkingXmptex?|
(| checkDocError |
(list ’|Symbol | x " appearing outside \\spad{}")))))))
(setq acc
(cond
((string= x "\\end{verbatim}")
(setq verbatim nil)
(cons x acc))
(verbatim (cons x acc))
((string= x "\\begin{verbatim}")
(setq verbatim t)
(cons x acc))
((and (string= x "\\begin")
(equal (car (setq v (ifcdr u))) |$charLbracel)
(string= (car (setq v (ifcdr v))) "detail")
(equal (car (setq v (ifcdr v))) |$charRbracel))
(setq u v)
(cons "\\blankline " acc))
((and (string= x "\\end")
(equal (car (setq v (ifcdr u))) |$charLbracel)
(string= (car (setq v (ifcdr v))) "detail")
(equal (car (setq v (ifcdr v))) |$charRbracel))
(setq u v)
acc)
((or (char= x #\$) (string= x "$"))
(cons "\\$" acc))
((or (char= x #\%) (string= x "%"))
(cons "\\%" acc))
((or (char= x #\,) (string=x ","))
(cons ",{}" acc))
((string= x "\\spad")
(cons "\\spad" acc))
((and (stringp x) (digitp (elt x 0)))
(cons x acc))
((and (null spadflag)
(or (and (charp x)
(alpha-char-p x)
(null (member x |$charExclusions|)))
(Imember| x |$argll)))
(cons |$charRbrace| (cons x (cons |$charLbrace| (cons "\\spad" acc)))))
((and (null spadflag)
(or (and (stringp x)
(null (equal (elt x 0) |$charBack]|))
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(digitp (elt x (maxindex x))))
(lmember| x ’("true" "false"))))
(cons |$charRbrace| (cons x (cons |$charLbrace| (cons "\\spad" acc)))))
(t
(setq xcount (|#| x))
(cond
((and (eql xcount 3)
(char= (elt x 1) #\t)
(char= (elt x 2) #\h))
(cons "th" (cons |$charRbrace]
(cons (elt x 0) (cons |$charLbrace| (cons "\\spad" acc))))))
((and (eql xcount 4)
(char= (elt x 1) #\-)
(char= (elt x 2) #\t)
(char= (elt x 3) #\h))
(cons "-th" (cons |$charRbracel
(cons (elt x 0) (cons |$charLbrace| (cons "\\spad" acc))))))
((or (and (eql xcount 2)
(char= (elt x 1) #\i))
(and (null spadflag)
(> xcount 0)
(> 4 xcount)
(null (lmember| x ’("th" "rd" "st")))
(lhasNoVowels| x)))
(cons |$charRbracel
(cons x (cons |$charLbrace| (cons "\\spad" acc)))))
(t
(cons (|checkAddBackSlashes| x) acc))))))
(setq u (cdr w)))
(nreverse acc)))

12.7.3 defun checkDecorateForHt

[checkDocError pbId]
[member p?7?]
[$checkingXmptex? p?7?]
[$charRbrace p??]
[$charLbrace p?7?]

— defun checkDecorateForHt —

(defun |checkDecorateForHt| (u)

(let (x count spadflag)

(declare (special |$checkingXmptex?| |$charRbrace| |$charLbracel))
(setq count 0)
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(setq spadflag nil)
(loop while u
do
(setq x (car uw))
(when (equal x "\\em")
(if (> count 0)
(setq spadflag (1- count))
(lcheckDocError| (list "\\em must be enclosed in braces"))))
(cond
((Imember| x >("\\s" "\\spadop" "\\spadtype" "\\spad" "\\spadpaste"
"\\spadcommand" "\\footnote"))
(setq spadflag count))
((equal x |$charLbracel)
(setq count (1+ count)))
((equal x |$charRbracel)
(setq count (1- count))
(when (equal spadflag count) (setq spadflag nil)))
((and (null spadflag) (lmember| x 2> ("+" "x" "=t ==t 1_3>u)))
(when |$checkingXmptex?|

(lcheckDocError| (list ’|Symbol | x " appearing outside \\spad{}"))))

(t nil))
(when (or (equal x "$") (equal x "%"))
(lcheckDocError| (list "Unescaped " x)))
(pop w))
w)

12.7.4 defun checkDocErrorl

[checkDocError pbhTd|
[$compileDocumentation plG3]

— defun checkDocErrorl —

(defun |checkDocErrori| (u)

(declare (special |$compileDocumentation]|))

(if (and (boundp ’|$compileDocumentation|) |$compileDocumentation]|)
nil
(lcheckDocError| u)))
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12.7.5 defun checkFixCommonProblem

[member p?7]

[ifcar p?7]

[ifcdr p??]
[checkDocError pbhTd|
[$charLbrace p??]
[$HTspadmacros p??]

— defun checkFixCommonProblem —

(defun |checkFixCommonProblem| (u)
(let (x next acc)
(declare (special |$charLbracel| |$HTspadmacros]|))
(loop while u
do
(setq x (car w))
(cond
((and (equal x |$charLbracel)
(Imember| (setq next (ifcar (cdr uw))) |$HTspadmacros|)
(not (equal (ifcar (ifcdr (cdr w))) |$charLbracel)))
(lcheckDocError| (list "Reversing " next " and left brace"))
(setq acc (cons |$charLbrace| (cons next acc)))
(setq u (cddr w)))
(t
(setq acc (cons x acc))
(setq u (cdr u)))))
(nreverse acc)))

12.7.6 defun checkGetLispFunctionName

[charPosition p??]
[checkDocError pbId]

— defun checkGetLispFunctionName —

(defun |checkGetLispFunctionName| (s)

(let (n k j)
(setq n (I#]| s))
(cond
((and (setq k (|charPosition| #\| s 1))
(> n k)
(setq j (lcharPosition| #\| s (1+ k)))
> n j))

(substring s (1+ k) (1- (- j k))))



12.7. COMMENT CHECKING LAYER 6 509

(t
(lcheckDocError| (cons "Ill-formed lisp expression : " (list s)))
’|illformed|))))

12.7.7 defun checkHTargs

Note that u should start with an open brace. [checkLookForLeftBrace pb33]
[checkLookForRightBrace pb33]
[checkDocError phId]
[checkHTargs phd]
[ifedr p?7?]

— defun checkHTargs —

(defun |checkHTargs| (keyword u nargs inteerValue?)
(cond
((eql nargs 0) ’|okl)
((null (setq u (lcheckLookForLeftBrace| u)))
(lcheckDocError| (list "Missing argument for " keyword)))
((null (setq u (|checkLookForRightBrace| (ifcdr u))))
(lcheckDocError| (list "Missing right brace for " keyword)))
(t
(| checkHTargs| keyword (cdr u) (1- nargs) inteerValue?))))

12.7.8 defun checkRecordHash

[member p?7?]
[checkLookForLeftBrace ph33]
[checkLookForRightBrace pb33]
[ifedr p?7?]

[intern p?7?]

[hget p?7?]

[hput p??)
[checkGetLispFunctionName pbOs|
[checkGetStringBeforeRightBrace phZ3]
[checkGetParse pbZ2|

[checkDocError phId]
[opOf p?7?]
[spadSysChoose p?7]
[checkNumOfArgs ph3d]



510 CHAPTER 12. COMMENT SYNTAX CHECKING

[checkIsValidType pb32]
[form2HtString p??)
[getl p?7]

[$charBack p?7?]
[$HTlinks p?7]
[$htHash p?7]
[$HTlisplinks p??]
[$lispHash p??]
[$glossHash p?7?]
[$currentSysList p??]
[$setOptions p?7]
[$sysHash p?7?]
[$name p??]

[$origin p??]
[$sysHash p?7]
[$glossHash p?7]
[$lispHash p??]
[$htHash p?7?]

— defun checkRecordHash —

(defun |checkRecordHash| (u)

(let (p q htname entry s parse n key x)

(declare (special |$origin| |$name| |$sysHash| |$setOptions| |$glossHashl|
|$currentSysList| |$lispHash| |$HTlisplinks| |$htHashl|
|$HT1links| |$charBack]|))

(loop while u
do
(setq x (car u))
(when (and (stringp x) (equal (elt x 0) |$charBack]|))
(cond
((and (|member| x |$HTlinks|)
(setq u (|checkLookForLeftBrace| (ifcdr u)))
(setq u (lcheckLookForRightBrace| (ifcdr w)))
(setq u (lcheckLookForLeftBrace| (ifcdr w)))
(setq u (ifcdr uw)))
(setq htname (|intern| (ifcar u)))
(setq entry (or (hget |$htHash| htname) (list nil)))
(hput |$htHash| htname
(cons (car entry) (cons (cons |$name| |$origin|) (cdr entry)))))
((and (|member| x |$HTlisplinks]|)
(setq u (|checkLookForLeftBrace| (ifcdr u)))
(setq u (lcheckLookForRightBrace| (ifcdr u)))
(setq u (|checkLookForLeftBrace| (ifcdr u)))
(setq u (ifcdr uw)))
(setq htname
(lintern]|
(| checkGetLispFunctionName |
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(| checkGetStringBeforeRightBrace| u))))
(setq entry (or (hget |$lispHash| htname) (list nil)))
(hput |$lispHash| htname
(cons (car entry) (cons (cons |$name| |$origin|) (cdr entry)))))
((and (or (setq p (Imember| x ’("\\gloss" "\\spadglos")))
(setq q (|lmember| x ’("\\glossSee" "\\spadglosSee"))))
(setq u (|checkLookForLeftBrace| (ifcdr u)))
(setq u (ifcdr u)))
(when q
(setq u (|checkLookForRightBrace| u))
(setq u (|checkLookForLeftBrace| (ifcdr u)))
(setq u (ifcdr uw)))
(setq htname (|intern| (|checkGetStringBeforeRightBrace| u)))
(setq entry
(or (hget |$glossHash| htname) (list nil)))
(hput |$glossHash| htname
(cons (car entry) (cons (cons |$name| |$origin|) (cdr entry)))))
((and (boot-equal x "\\spadsys")
(setq u (|checkLookForLeftBrace| (ifcdr u)))
(setq u (ifcdr u)))
(setq s (|checkGetStringBeforeRightBrace| u))
(when (char= (elt s 0) #\)) (setq s (substring s 1 nil)))
(setq parse (|checkGetParsel| s))
(cond
((null parse)
(lcheckDocError| (list "Unparseable \\spadtype: " s)))
((null (Imember| (lopOf| parse) |$currentSysList]|))
(lcheckDocError| (list "Bad system command: " s)))
((or (atom parse)
(null (and (consp parse) (eq (qcar parse) ’|setl|)
(consp (qcdr parse))
(eq (gcddr parse) nil))))
> |ok|)
((null (|spadSysChoose| |$setOptions| (qcadr parse)))
(progn
(lcheckDocError| (list "Incorrect \\spadsys: " s))
(setq entry (or (hget |$sysHash| htname) (list nil)))
(hput |$sysHash| htname
(cons (car entry) (cons (cons |$name| |$origin|) (cdr entry))))))))
((and (boot-equal x "\\spadtype")
(setq u (|checkLookForLeftBrace| (ifcdr u)))
(setq u (ifcdr u)))
(setq s (|checkGetStringBeforeRightBrace| u))
(setq parse (|checkGetParse| s))
(cond
((null parse)
(lcheckDocError| (list "Unparseable \\spadtype: " s)))
(t
(setq n (|checkNumOfArgs| parse))
(cond
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((null n)
(lcheckDocError| (list "Unknown \\spadtype: " s)))
((and (atom parse) (> n 0))
’ | skipl)
((null (setq key (lcheckIsValidTypel| parse)))
(lcheckDocError| (list "Unknown \\spadtype: " s)))
((atom key) ’lokl)
(t
(| checkDocError |
(1ist "Wrong number of arguments: " (|form2HtString| key))))))))
((and (|member| x ’("\\spadop" "\\keyword"))
(setq u (|checkLookForLeftBrace| (ifcdr u)))
(setq u (ifcdr u)))
(setq x (lintern| (lcheckGetStringBeforeRightBracel| u)))
(when (null (or (getl x ’|Led|) (getl x ’|Nudl)))
(lcheckDocError| (list "Unknown \\spadop: " x))))))
(pop u))
> |done|))

12.7.9 defun checkTexht

[ifcdr p?7?]

[ifcar p?7?]
[checkDocError pbhTd|
[$charRbrace p??]
[$charLbrace p?7?]

— defun checkTexht —

(defun |checkTexht| (u)
(let (count y x acc)
(declare (special |$charRbracel| |$charLbracel))
(setq count 0)
(loop while u
do
(setq x (car u))
(when (and (string= x "\\texht") (setq u (ifcdr w)))
(unless (equal (ifcar u) |$charLbracel)
(lcheckDocError| "First left brace after \\texht missing"))
; drop first argument including braces of \texht
(setq count 1)
(loop while
(or (not (equal (setq y (ifcar (setq u (cdr u)))) |$charRbracel))
(> count 1))
do
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(when (equal y |$charLbracel|) (setq count (1+ count)))
(when (equal y |$charRbracel|) (setq count (1- count))))

; drop first right brace of 1st arg
(setq x (ifcar (setq u (cdr w)))))
(when (and (string= x "\\httex")
(setq u (ifcdr u))
(equal (ifcar u) |$charLbracel))
; left Dbrace: add it
(setq acc (cons (ifcar u) acc))
(loop while

(not (equal (setq y (ifcar (setq u (cdr uw)))) |$charRbracel))

do (setq acc (comns y acc)))
; right brace: add it
(setq acc (cons (ifcar u) acc))
; left brace: forget it
(setq x (ifcar (setq u (cdr u))))

(loop while (not (equal (ifcar (setq u (cdr u))) |$charRbracel))

do ’|skipl)
; forget right brace: move to next char
(setq x (ifcar (setq u (cdr u)))))
(setq acc (coms x acc))
(setq u (cdr w))
(nreverse acc)))

12.7.10 defun checkTransformFirsts

[pname p?7]

[leftTrim p??)

[fillerSpaces p??]
[checkTransformFirsts pAI3]
[maxindex p?7?]
[checkSkipToken phIg]
[checkSkipBlanks ph3d]
[getMatchingRightPren ph33]
[checkDocError pbId]
[strcone p??]

[getl p?7]

[lassoc p?7?]
[$checkPrenAlist p??]
[$charBack p?7?]

— defun checkTransformFirsts —

(defun |checkTransformFirsts| (opname u margin)
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(prog (namestring s m infixOp p open close z n i prefixOp j k firstWord)
(declare (special |$checkPrenAlist| |$charBackl|))
(return
(progn
; case 1: \spad{...
; case 2: form(args)
(setq namestring (pname opname))
(cond
((equal namestring "Zero") (setq namestring "0"))
((equal namestring "One") (setq namestring "1"))
(t nil))
(cond
((> margin 0)
(setq s (|leftTrim| u))
(strconc (|fillerSpaces| margin) (|checkTransformFirsts| opname s 0)))

(t

(setq m (maxindex u))
(cond

(> 2m w

((equal (elt u 0) |$charBack|) u)
((alpha-char-p (elt u 0))
(setq i (or (|checkSkipToken| u 0 m) (return u)))
(setq j (or (lcheckSkipBlanks| u i m) (return u)))
(setq open (elt u j))
(cond
((or (and (equal open #\[) (setq close #\1))
(and (equal open #\() (setq close #\))))
(setq k (|getMatchingRightPren| u (1+ j) open close))
(cond
((not (equal namestring (setq firstWord (substring u 0 1i))))
(| checkDocError |
(list "Improper first word in comments: " firstWord))
)
((null k)
(cond
((equal open (lchar| ’[))
(| checkDocError |

(list "Missing close bracket on first line: " w)))
(t
(I checkDocError|
(list "Missing close parenthesis on first line: " w))))
w
(t

(strconc "\\spad{" (substring u 0 (1+ k)) "}"
(substring u (1+ k) nil)))))
(t
(setq k (or (|checkSkipToken| u j m) (return u)))
(setq infixOp (intern (substring u j (- k j))))
(cond
; case 3: form arg
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((null (getl infixOp ’|Ledl))
(cond
((not (equal namestring (setq firstWord (substring u 0 i))))
(| checkDocError|
(list "Improper first word in comments: " firstWord))
u)
((and (eql (|#| (setq p (pname infixOp))) 1)
(setq open (elt p 0))
(setq close (lassoc open |$checkPrenAlist]|)))
(setq z (|getMatchingRightPren| u (1+ k) open close))
(when (> z (maxindex u)) (setq z (1- k)))
(strconc "\\spad{" (substring u 0 (1+ z)) "}"
(substring u (1+ z) nil)))
(t
(strconc "\\spad{" (substring u 0 k) "}"
(substring u k nil)))))
(t
(setq z (or (|checkSkipBlanks| u k m) (return uw)))
(setq n (or (|checkSkipToken| u z m) (return u)))
(cond
((not (equal namestring (pname infixOp)))
(| checkDocError|
(list "Improper initial operator in comments: " infixOp))
u)
(t
(strconc "\\spad{" (substring u O n) "}"
(substring u n nil)))))))))
; case 4: arg op arg
(t
(setq i(or (|checkSkipToken| u 0 m) (return u)))
(cond
((not (equal namestring (setq firstWord (substring u 0 i))))
(| checkDocError|

(1ist "Improper first word in comments: " firstWord))
)
(t
(setq prefixOp (intern (substring u 0 i)))
(cond
((null (getl prefixOp ’|[Nudl|)) w)
(t
(setq j (or (l|checkSkipBlanks| u i m) (return u)))
(cond

; case 5: op arg
((equal (elt u j) (lchar| ’|(]))
(setq j
(lgetMatchingRightPren| u (1+ j) (lchar| *[1(l) (lchar| *1)1)))
(cond
(> jm w
(t
(strconc "\\spad{" (substring u 0 (1+ j)) "}"
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(substring u (1+ j) nil)))))
(t
(setq k (or (|checkSkipToken| u j m) (return u)))
(cond
((not (equal namestring (setq firstWord (substring u 0 i))))
(| checkDocError |
(1ist "Improper first word in comments: " firstWord))
u)
(t
(strconc "\\spad{" (substring u 0 k) "}"
(substring u k nil)))>))))))))))))))

12.7.11 defun checkTrim

[charPosition p??]
systemError p??]
checkDocError pbIq]
$charBlank p?7?]
$x p?7?]
$charPlus p??]

[
[
[
[
[

— defun checkTrim —

(defun |checkTrim| (|$x| lines)
(declare (special [$xl))
(labels (
(trim (s)
(let (k)
(declare (special |$charBlank]|))
(setq k (wherePP s))
(substring s (+ k 2) nil)))
(wherePP (u)
(let (k)
(declare (special |$charPlus|))
(setq k (|charPosition| |$charPlus| u 0))
(if (or (eql k (I#| w)

(not (eql (lcharPosition| |$charPlus| u (1+ k)) (1+ k))))
(|systemError| " Improper comment found")
k))))

(et (3 s)
(setq s (list (wherePP (car lines))))
(loop for x in (rest lines)
do
(setq j (wherePP x))
(unless (member j s)
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(lcheckDocError| (list |$x| " has varying indentation levels"))
(setq s (cons j s))))

(loop for y in lines

collect (trim y)))))

12.8 Comment Checking Layer 7

12.8.1 defun checkDocError

[checkDocMessage pbhId]
concat p??]

saybrightlyl p??]
sayBrightly p?7?]
checkErrorFlag p?7?]
recheckingFlag p?7?]
constructorName p?7]
exposeFlag p?7]
exposeFlagHeading p?7]
outStream p??]
checkErrorFlag p?7?]
exposeFlagHeading p?7]

[
[
[
[
[
[
[
[
[
[
[

S L L P P P H R

— defun checkDocError —

(defun |checkDocError| (u)
(let (msg)
(declare (special |$outStream| |$exposeFlag| |$exposeFlagHeading]
|$constructorName| |$recheckingFlag| |$checkErrorFlagl))
(setq |$checkErrorFlag| t)
(setq msg
(cond
(I$recheckingFlagl
(if |$constructorName|
(| checkDocMessage| u)
(lconcat| "> " u)))
(I$constructorName| (|checkDocMessagel| u))
(t w)))
(when (and |$exposeFlag| |$exposeFlagHeadingl)
(saybrightlyl |$exposeFlagHeading| |$outStream|)
(IsayBrightly| |$exposeFlagHeading]|)
(setq |$exposeFlagHeading| nil))
(|sayBrightly| msg)
(when |$exposeFlag| (saybrightlyl msg |$outStream|))))
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12.8.2 defun checkRemoveComments

[check TrimCommented phZH]

— defun checkRemoveComments —

(defun |checkRemoveComments| (lines)
(let (line acc)
(loop while lines
do
(setq line (|checkTrimCommented| (car lines)))
(when (>= (|firstNonBlankPosition| line) 0) (push line acc))
(pop lines))
(nreverse acc)))

12.8.3 defun checkSkipToken

[checkSkipIdentifierToken ph23]
[checkSkipOpToken phZ3d]

— defun checkSkipToken —

(defun |checkSkipToken| (u i m)

(if (alpha-char-p (elt u i))
(lcheckSkipIdentifierToken| u i m)
(I checkSkipOpToken| u i m)))

12.8.4 defun checkSplit2Words

[checkSplitBrace phZi]

— defun checkSplit2Words —

(defun |checkSplit2Words| (u)
(let (x verbatim z acc)
(setq acc nil)
(loop while u
do
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(setq x (car u))
(setq acc
(cond
((string= x "\\end{verbatim}")
(setq verbatim nil)
(cons x acc))
(verbatim (cons x acc))
((string= x "\\begin{verbatim}")
(setq verbatim t)
(cons x acc))
((setq z (lcheckSplitBrace| x))
(append (nreverse z) acc))
(t (cons x acc))))
(pop u))
(nreverse acc)))

12.9 Comment Checking Layer 8

12.9.1 defun checkAddIndented

[firstNonBlankPosition ph3s]

[strconc p??]

[stringimage p??]

[checkAddSpaceSegments pbZd|

TPDHERE: Note that this function was missing without error, so may be junk
— defun checkAddIndented —

(defun |checkAddIndented| (x margin)
(let (k)
(setq k (|firstNonBlankPosition| x))
(cond
((eql k -1) "\\blankline ")
((eql margin k) x)
(t
(strconc "\\indented{" (stringimage (- k margin)) "}{"
(| checkAddSpaceSegments| (substring x k nil) 0) "}")))))

12.9.2 defun checkDocMessage

[getdatabase p?7?]
[whoOwns pbaT]
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[concat p??]
[$x p?7?]
[$constructorName p??]

— defun checkDocMessage —

(defun |checkDocMessage| (u)
(let (sourcefile person middle)
(declare (special |$constructorName| |$x]))
(setq sourcefile (getdatabase |$constructorName| ’sourcefile))
(setq person (or (|whoOwns| |$constructorNamel|) "---"))
(setq middle
(if (boundp ’|%$x|)
(List "(" I$x| "): ™)
(list ": "))
(lconcat| person ">" sourcefile "-->" |$constructorName| middle u)))

12.9.3 defun checkExtract

[firstNonBlankPosition ph33]
[substring? p??]
[charPosition p??]

[length p??]

— defun checkExtract —

(defun |checkExtract| (header lines)
(let (line u margin firstLines m k j i acc)
(loop while lines
do
(setq line (car lines))
(setq k (|firstNonBlankPosition| line)) ; gives margin of description
(if (lsubstring?| header line k)
(return nil)
(setq lines (cdr lines))))
(cond
((null lines) nil)
(t
(setq u (car lines))
(setq j (lcharPosition| #\: u k))
(setq margin k)
(setq firstLines
(if (not (eql (setq k (|firstNonBlankPosition| u (1+ j))) -1))
(cons (substring u (1+ j) nil) (cdr lines))
(cdr lines)))
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; now look for another header; if found skip all rest of these lines
(setq acc nil)
(loop for line in firstLines
do
(setq m (|#]| line))
(cond
((eql (setq k (|firstNonBlankPosition| line)) -1) ’|skipl)
((> k margin) ’|skipl)
((null (upper-case-p (elt line k))) ’|skipl)
((equal (setq j (lcharPosition| #\: line k)) m) ’Iskipl)
((> j (setq i (lcharPosition| #\space line (1+ k)))) ’|skipl)
(t (return nil)))
(setq acc (cons line acc)))
(nreverse acc)))))

12.9.4 defun checkGetArgs

[maxindex p??]
[firstNonBlankPosition ph3g]
[checkGetArgs pbZT]
[stringPrefix? p?7?]
[getMatchingRightPren ph3s|
[charPosition p??]
[trimString p??)

[$charComma p?7?]

— defun checkGetArgs —

(defun |checkGetArgs| (u)
(let (m k acc i)
(declare (special |$charCommal))
(cond
((null (stringp u)) nil)
(t
(setq m (maxindex u))
(setq k (|firstNonBlankPosition| u))
(cond
(> k 0)
(lcheckGetArgs| (substring u k nil)))
((IstringPrefix?| "\\spad{" w)
(setq k (or (|getMatchingRightPren| u 6 #\{ #\}) m))
(lcheckGetArgs| (substring u 6 (- k 6))))
((> (setq i (l|charPosition| #\( u 0)) m)
nil)
((not (eql (elt u m) #\)))



522 CHAPTER 12. COMMENT SYNTAX CHECKING

nil)
(t
(do O
((aull (> m (setq k (lcharPosition| |$charCommal u (1+ i))))) nil)
(setq acc
(cons (|trimString| (substring u (1+ i) (1- (- k i)))) acc))
(setq i k))

(nreverse (cons (substring u (1+ i) (1- (- m 1))) acc))))))))

12.9.5 defun checkGetMargin
[firstNonBlankPosition ph3g]
— defun checkGetMargin —

(defun |checkGetMargin| (lines)
(let (x k margin)
(loop while lines
do
(setq x (car lines))
(setq k (|firstNonBlankPosition| x))
(unless (= k -1) (setq margin (if margin (min margin k) k)))
(pop lines))
(or margin 0)))

12.9.6 defun checkGetParse

[ncParseFromString p??]
[removeBackslashes pbad]

— defun checkGetParse —

(defun |checkGetParse| (s)
(IncParseFromString| (|removeBackslashes| s)))
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12.9.7 defun checkGetStringBeforeRightBrace

[$charRbrace p?7?]

— defun checkGetStringBeforeRightBrace —

(defun |checkGetStringBeforeRightBrace| (u)
(prog (x acc)
(declare (special |$charRbracel))
(return
(loop while u
do
(setq x (car u))
(cond
((equal x |$charRbracel)
(let ((result ""))
(loop for item in acc
do (setq result (concatenate ’string item result)))
(return result)))
(t
(setq acc (coms x acc))
(setq u (cdr w))))))))

12.9.8 defun checkleEg

[checkleEgfun ph3T]
[nreverse p??]

— defun checkleEg —

(defun |checkIeEg| (u)
(let (x verbatim z acc)
(setq acc nil)
(setq verbatim nil)
(loop while u
do
(setq x (car u))
(setq acc
(cond
((equal x "\\end{verbatim}")
(setq verbatim nil)
(cons x acc))
(verbatim (cons x acc))
((equal x "\\begin{verbatim}")
(setq verbatim t)
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(cons x acc))
((setq z (lcheckIeEgfun| x))
(append (nreverse z) acc))
(t (cons x acc))))
(setq u (cdr w)))
(nreverse acc)))

12.9.9 defun checkIndentedLines

[firstNonBlankPosition ph3s]
[strconc p??]
[checkAddSpaceSegments phZd]
[$charFauxNewline p?7?]

— defun checkIndentedLines —

(defun |checkIndentedLines| (u margin)
(let (k s verbatim u2)

(declare (special |$charFauxNewlinel))
(loop for x in u

do
(setq k (|firstNonBlankPosition| x))
(cond
((eql k -1)
(if verbatim
(setq u2 (append u2 (list |$charFauxNewlinel|)))
(setq u2 (append u2 (list "\\blankline ")))))
(t
(setq s (substring x k nil))
(cond

((string= s "\\begin{verbatim}")

(setq verbatim t)

(setq u2 (append u2 (list s))))
((string= s "\\end{verbatim}")

(setq verbatim nil)

(setq u2 (append u2 (list s))))
(verbatim

(setq u2 (append u2 (list (substring x margin nil)))))
((eql margin k)

(setq u2 (append u2 (list s))))
(t

(setq u2

(append u2

(list (strconc "\\indented{" (stringimage (- k margin))
"}H" (lcheckAddSpaceSegments| s 0) "}")))))))))
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u2))

12.9.10 defun checkSkipldentifierToken

[check Alphabetic ph3T]
— defun checkSkipldentifierToken —

(defun |checkSkipIdentifierToken| (u i m)
(do O
((null (and (> m i) (|checkAlphabetic| (elt u i)))) nil)
(setq i (1+ 1)))
(unless (= i m) 1))

12.9.11 defun checkSkipOpToken

[check Alphabetic ph3T]
[member p?7?]
[$charDelimiters p?7?]

— defun checkSkipOpToken —

(defun |checkSkipOpToken| (u i m)
(declare (special |$charDelimiters|))
(do O
((null (and > m i)
(null (|checkAlphabetic| (elt u 1i)))
(null (|member| (elt u i) |$charDelimiters|))))
nil)
(setq i (1+ 1)))
(unless (= i m) i))

12.9.12 defun checkSplitBrace

[charp p?7?]
[length p??]
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checkSplitBackslash pb33]
checkSplitBrace pbZ3]
checkSplitOn pb3g]
checkSplitPunctuation ph3d]

— defun checkSplitBrace —

(defun |checkSplitBrace| (x)
(let (m w)
(cond
((charp x) (list x))
((eql (I#] x) 1) (list (elt x 0)))
((and (setq u (|checkSplitBackslash| x)) (cdr u))
(let (result)
(loop for y in u do (append result (|checkSplitBracel| y)))
result))
(t
(setq m (maxindex x))
(cond
((and (setq u (|checkSplitOn| x)) (cdr u))
(let (result)
(loop for y in u do (append result (|checkSplitBracel y)))
result))
((and (setq u (|checkSplitPunctuation| x)) (cdr u))
(let (result)
(loop for y in u do (append result (|checkSplitBracel y)))
result))
(t (List x)))))))

12.9.13 defun checkTrimCommented

[length p?7?]
[htcharPosition ph3d]

— defun checkTrimCommented —

(defun |checkTrimCommented| (line)
(let (n k)
(setq n (|#| line))
(setq k (|htcharPosition| (|char| ’%) line 0))
(cond
((eql ¥ 0) "")
((or (>= k (1- n)) (not (eql (elt line (1+ k)) #\%))) line)
((> (I#| line) k) (substring line 0 k))
(t 1line))))
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12.9.14 defun newString2Words

[newWordFrom pbam]
[nreverse0 p??]

— defun newString2Words —

(defun |newString2Words| (z)
(let (m tmpl w i result)

(cond
((null (stringp z)) (list z))
(t

(setq m (maxindex z))

(cond

((eql m -1) nil)

(t

(setq i 0)

(do () ; [w while newWordFrom(l,i,m) is [w,il]
((null (progn
(setq tmpl (|newWordFrom| z i m))
(and (consp tmpl)
(progn
(setq w (qcar tmpl))
(and (consp (qcdr tmpl))
(eq (gcddr tmpl) nil)
(progn
(setq i (qcadr tmpl))
t))))))
(nreverse0 result))
(setq result (cons (qcar tmpl) result)))))))))

12.10 Comment Checking Layer 9

12.10.1 defun checkAddBackSlashes

[strconc p?7?]

[maxindex p?7?]
[checkAddBackSlashes pbZ1]
[$charBack p??]
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[$charEscapeList p?7]
— defun checkAddBackSlashes —

(defun |checkAddBackSlashes| (s)
(let (c m char insertIndex k)
(declare (special |$charBack| |$charEscapelistl|))
(cond
((or (and (charp s) (setq c s))
(and (eql (l#| s) 1) (setq c (elt s 0))))
(if (member s |$charEscapelist|)
(strconc |$charBack| c)
s))
(t
(setq k 0)
(setq m (maxindex s))
(setq insertIndex nil)
(loop while (< k m)
do
(setq char (elt s k))
(cond
((char= char |$charBack|) (setq k (+ k 2)))
((member char |$charEscapelist|) (return (setq insertIndex k))))
(setq k (1+ k)))
(cond
(insertIndex
(| checkAddBackSlashes|
(strconc (substring s O insertIndex) |$charBack| (elt s k)
(substring s (1+ insertIndex) nil))))
(T s))))))

12.10.2 defun checkAddMacros

[lassoc p??]
[nreverse p??)
[$HTmacs p??]

— defun checkAddMacros —

(defun |checkAddMacros| (u)
(let (x verbatim y acc)
(declare (special |$HTmacsl))

(loop while u
do
(setq x (car u))
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(setq acc
(cond
((string= x "\\end{verbatim}")
(setq verbatim nil)
(cons x acc))
(verbatim
(cons x acc))
((string= x "\\begin{verbatim}")
(setq verbatim t)
(cons x acc))
((setq y (lassoc x |$HTmacs|))
(append y acc))
(t (cons x acc))))
(pop u))
(nreverse acc)))

12.10.3 defun checkAddPeriod

[setelt p??]
[maxindex p?7?]

— defun checkAddPeriod —

(defun |checkAddPeriod| (s)
(let (m lastChar)
(setq m (maxindex s))
(setq lastChar (elt s m))
(cond

((or (char= lastChar #\!) (char= lastChar #\?) (char= lastChar #\.)) s)
((or (char= lastChar #\,) (char= lastChar #\;))

(setelt s m #\.)
s)
(t s))))

12.10.4 defun checkAddSpaceSegments

[checkAddSpaceSegments pbZd]
[maxindex p??]

[charPosition p?7?]

[strconc p??]

[$charBlank p??]
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— defun checkAddSpaceSegments —

(defun |checkAddSpaceSegments| (u k)
(let (m i j n)
(declare (special |$charBlank|))
(setq m (maxindex u))
(setq i (|charPosition| |$charBlank| u k))
(cond
(> im) u)
(t
(setq j 1)
(loop while (and (incf j) (char= (elt u j) #\space)))
(setq n (- j 1)) ; number of blanks
Gf > n 1)
(strconc (substring u 0 i) "\\space{" (stringimage n) "}"
(| checkAddSpaceSegments| (substring u (+ i n) nil) 0))
(|l checkAddSpaceSegments| u j))))))

12.10.5 defun checkAddSpaces

[$charBlank p??]
[$charFauxNewline p?7?]

— defun checkAddSpaces —

(defun |checkAddSpaces| (u)

(let (u2 space i)

(declare (special |$charBlank| |$charFauxNewlinel))
(cond
((null u) nil)
((null (cdr uw)) u)

(t
(setq space |$charBlank|)
(setq i 0)
(loop for f in u
do
(incf i)

(when (string= f "\\begin{verbatim}")
(setq space |$charFauxNewlinel)
(unless u2 (setq u2 (list space))))

GAf i 1)

(setq u2 (append u2 (list space f)))
(setq u2 (append u2 (list £))))
(when (string= f "\\end{verbatim}")
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(setq u2 (append u2 (list space)))
(setq space |$charBlank])))
u2))))

12.10.6 defun checkAlphabetic
[$charIdentifierEndings p??]
— defun checkAlphabetic —

(defun |checkAlphabetic| (c)
(declare (special |$charIdentifierEndingsl|))

(or (alpha-char-p c) (digitp c) (member c |$charIdentifierEndingsl|)))

12.10.7 defun checkleEgfun

[maxindex p??]
[checkleEgFun p??]
[$charPeriod p??)

— defun checkleEgfun —

(defun |checkIeEgfun| (x)
(let (m key firstPart result)
(declare (special |$charPeriodl|))
(cond
((characterp x) nil)
((equal x "") nil)
(t
(setq m (maxindex x))
(loop for k from O to (- m 3)
do
(cond
((and
(equal (elt x (1+ k)) |$charPeriodl)
(equal (elt x (+ k 3)) |$charPeriod|)
(or
(and
(equal (elt x k) #\i)
(equal (elt x (+ k 2)) #\e)
(setq key "that is"))
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(and
(equal (elt x k) #\e)
(equal (elt x (+ k 2)) #\g)
(setq key "for example"))))
(progn
(setq firstPart (when (> k 0) (cons (substring x O k) nil)))
(setq result
(append firstPart
(cons "\\spadignore{"
(cons (substring x k 4)
(cons "}"
(IcheckIeEgfun| (substring x (+ k 4) nil)))))))))))
result))))

12.10.8 defun checkIsValidType

This function returns ok if correct, form is wrong number of arguments, nil if unknown
[length p??]

[checkIsValidType ph37]

[constructor? p??]

[abbreviation? p??]

[getdatabase p?7?]

— defun checkIsValidType —

(defun |checkIsValidTypel|l (form)
(labels (
(fn (form coSig)
(cond
((not (eql (l#| form) (|#| coSig))) form)
((let (result)
(loop for x in (rest form)
for flag in (rest coSig)
do (when flag (setq result (or result (null (|checkIsValidTypel x))))))

result)
nil)
(t ’lokl))))
(let (op args conname)
(cond
((atom form) ’lokl)

(t

(setq op (car form))
(setq args (cdr form))
(setq conname

(if (lconstructor?| op)
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op
(labbreviation?| op)))
(when conname (fn form (getdatabase conname ’cosig))))))))

12.10.9 defun checkLookForLeftBrace

[$charBlank p??]
[$charLbrace p??]

— defun checkLookForLeftBrace —

(defun |checkLookForLeftBrace| (u)
(declare (special |$charBlank| |$charLbracel))
(loop while u
do
(cond
((equal (car u) |$charLbracel|) (return (car u)))
((not (eql (car u) |$charBlank|)) (return nil))
(t (pop w))))
u)

12.10.10 defun checkLookForRightBrace

This returns a line beginning with right brace [$charLbrace p??]
[$charRbrace p?7?]

— defun checkLookForRightBrace —

(defun |checkLookForRightBrace| (u)
(let (found count)
(declare (special |$charLbrace| |$charRbracel))
(setq count 0)
(loop while u
do
(cond
((equal (car u) |$charRbracel)
(if (eql count 0)
(return (setq found u))
(setq count (1- count))))
((equal (car u) |$charLbracel)
(setq count (1+ count))))
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(pop w))
found))

12.10.11 defun checkNumOfArgs

A nil return implies that the argument list length does not match [opOf p??)
[constructor? p??]

[abbreviation? p?7]

[getdatabase p?7?]

— defun checkNumOfArgs —
(defun |checkNumOfArgs| (conform)
(let (conname)
(setq conname (|opOf| conform))

(when (or (|constructor?| conname) (setq conname (|abbreviation?| conname)))
(1#| (getdatabase conname ’constructorargs)))))

12.10.12 defun checkSayBracket

— defun checkSayBracket —

(defun |checkSayBracket| (x)

(cond
((or (char= x #\() (char= x #\))) "pren")
((or (char= x #\{) (char= x #\})) "brace")
(t "bracket")))

12.10.13 defun checkSkipBlanks
[$charBlank p??]
— defun checkSkipBlanks —

(defun |checkSkipBlanks| (u i m)
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(declare (special |$charBlank|))
(do O
((null (and (> m i) (equal (elt u i) |$charBlank|))) nil)
(setq i (1+ 1)))
(unless (= i m) 1))

12.10.14 defun checkSplitBackslash

[checkSplitBackslash pb3H]
[maxindex p?7?]
[charPosition p?7?]
[$charBack p?7?]

— defun checkSplitBackslash —

(defun |checkSplitBackslash| (x)
(let (m k u v)
(declare (special |$charBack]))

(cond
((null (stringp x)) (list x))
(t
(setq m (maxindex x))
(cond
((> m (setq k (|charPosition| |$charBack| x 0)))
(cond

((or (eql m 1) (alpha-char-p (elt x (1+ k)))) ;starts with backslash so
(if (> m (setq k (|charPosition| |$charBack| x 1)))
; yes, another backslash
(cons (substring x 0 k) (|checkSplitBackslash| (substring x k nil)))
; no, just return the line
(1ist x)))
((eql k 0)
; starts with backspace but x.1 is not a letter; break it up
(cons (substring x 0 2)
(lcheckSplitBackslash| (substring x 2 nil))))
(t
(setq u (substring x 0 k))
(setq v (substring x k 2))
Gf (= (1+ k) m)
(list u v)
(cons u
(cons v
(I checkSplitBackslashl|
(substring x (+ k 2) nil))))))))
(t (list x)))))))
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12.10.15 defun checkSplitOn

[checkSplitOn ph3m]
[charp p?7]
[maxindex p??]
[charPosition p?7?]
[$charBack p??]
[$charSplitList p??]

— defun checkSplitOn —

(defun |checkSplitOn| (x)
(let (m char k z)
(declare (special |$charBack| |$charSplitListl|))
(cond
((charp x) (list x))
(t
(setq z |$charSplitList|)
(setq m (maxindex x))
(loop while z
do
(setq char (car z))
(cond
((and (eql m 0) (equal (elt x 0) char))
(return (setq k -1)))

(t
(setq k (|charPosition| char x 0))
(cond
((and (> k 0) (equal (elt x (1- k)) I$charBackl|)) (list x))
((<= k m) (return k)))))
(pop z))
(cond

((null z) (list x))
((eql k -1) (1list char))
((eql k 0) (list char (substring x 1 nil)))
((eql k (maxindex x)) (1list (substring x O k) char))
(t
(cons (substring x 0 k)
(cons char (|checkSplitOn| (substring x (1+ k) nil))))))))))
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12.10.16 defun checkSplitPunctuation

[charp p??]

maxindex p??]
checkSplitPunctuation ph37|
charPosition p?7?]

hget p?7?]

$charDash p??]
$htMacroTable p??)
$charQuote p?7]
$charPeriod p?7?]
$charSemiColon p?7?]
$charComma p??]
$charBack p?7?]

[
[
[
[
[
[
[
[
[
[
[

— defun checkSplitPunctuation —

(defun |checkSplitPunctuation| (x)

(let (m lastchar v k u)

(declare (special |$charDash| |$htMacroTable| |$charBack| |$charQuotel
|$charComma| |$charSemiColon| |$charPeriodl))

(cond
((charp x) (list x))
(t
(setq m (maxindex x))
(cond
((> 1 m) (Qist x))
(t
(setq lastchar (elt x m))
(cond

((and (equal lastchar |$charPeriodl)
(equal (elt x (1- m)) |$charPeriodl))
(cond
((eql m 1) (1list x))
((and (> m 3) (equal (elt x (- m 2)) |$charPeriodl))
(append (|checkSplitPunctuation| (substring x 0 (- m 2)))
(1ist "...")))
(t
(append (|checkSplitPunctuation| (substring x 0 (1- m)))
(List "..")))))
((or (equal lastchar |$charPeriod|)
(equal lastchar |$charSemiColon|)
(equal lastchar |$charCommal))
(list (substring x 0 m) lastchar))
((and (> m 1) (equal (elt x (1- m)) |$charQuotel))
(list (substring x 0 (1- m)) (substring x (1- m) nil)))
((> m (setq k (|charPosition| |$charBack| x 0)))
(cond
((eql k 0)
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(cond
((or (eql m 1) (hget |$htMacroTable| x) (alpha-char-p (elt x 1)))
(1list x))
(t
(setq v (substring x 2 nil))
(cons (substring x O 2) (|checkSplitPunctuation| v)))))
(t
(setq u (substring x 0 k))
(setq v (substring x k nil))
(append (|checkSplitPunctuation| u)
(I checkSplitPunctuation| v)))))
((> m (setq k (|charPosition| |$charDash| x 1)))
(setq u (substring x (1+ k) nil))
(cons (substring x 0 k)
(cons |$charDash| (|checkSplitPunctuation| u))))
(t
(1ist x)))))))))

12.10.17 defun firstNonBlankPosition
[maxindex p?7?]
— defun firstNonBlankPosition —

(defun |firstNonBlankPosition| (&rest therest)
(let ((x (car therest)) (options (cdr therest)) start k)
(declare (special |$charBlank|))
(setq start (or (ifcar options) 0))
(setq k -1)
(loop for i from start to (maxindex x)
do (when (not (eql (elt x i) |$charBlank|)) (return (setq k i))))
k))

12.10.18 defun getMatchingRightPren
[maxindex p??]
— defun getMatchingRightPren —

(defun |getMatchingRightPren| (u j open close)
(let (m ¢ found count)
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(setq count 0)
(setq m (maxindex u))
(loop for i from j tom
do
(setq c (elt u i))
(cond
((equal c close)
(if (eql count 0)
(return (setq found i))
(setq count (1- count))))
((equal c open)
(setq count (1+ count)))))
found))

12.10.19 defun hasNoVowels
[maxindex p??]

— defun hasNoVowels —
(defun |hasNoVowels| (x)

(labels (
(isVowel (c)

(or (eq c #\a) (eq c #\e) (eq c #\i) (eq c #\o) (eq c #\w)
(eq c #\A4) (eq c #\E) (eq c #\I) (eq c #\0) (eq c #\U))))

(let (max)
(setq max (maxindex x))
(cond
((char= (elt x max) #\y) nil)
(t
(let ((result t))
(loop for i from O to max

do (setq result (and result (null (isVowel (elt x i))))))

result))))))

12.10.20 defun htcharPosition

[length p??]
[charPosition p?7?]
[htcharPosition ph3d]
[$charBack p??]
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— defun htcharPosition —

(defun |htcharPosition| (char line i)
(let (m k)
(declare (special |$charBack]))
(setq m (|#| line))
(setq k (|charPosition| char line i))
(cond
((eql k m) k)

(> k 0)
(if (not (eql (elt line (1- k)) |$charBackl))
k

(|htcharPosition| char line (1+ k))))
(t 0))))

12.10.21 defun newWordFrom

[$stringFauxNewline p?7]
[$charBlank p??]
[$charFauxNewline p??]

— defun newWordFrom —

(defun |newWordFrom| (z i m)
(let (ch done buf)
(declare (special |$charFauxNewline| |$charBlank]

COMMENT SYNTAX CHECKING

|$stringFauxNewline|))

(loop while (and (<= i m) (char= (elt z i) #\space)) do (incf i))

(cond
((> i m) nil)
(t
(setq buf "")
(setq ch (elt z 1))
(cond
((equal ch |$charFauxNewlinel|)
(list |$stringFauxNewline| (1+ i)))
(t
(setq done nil)
(loop while (and (<= i m) (null done))
do
(setq ch (elt z i))
(cond

((or (equal ch |$charBlank|) (equal ch |$charFauxNewlinel))

(setq done t))
(t
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(setq buf (strconc buf ch))
(setq i (1+ i)))))
(list buf i)))))))

12.10.22 defun removeBackslashes

[charPosition p?7?]
[removeBackslashes pbad]
[strconc p?7?]

[length p??]
[$charBack p??]

— defun removeBackslashes —

(defun |removeBackslashes| (s)
(let (k)
(declare (special |$charBack|))
(cond
((string= s "") "")
((> (I#] s) (setq k (lcharPosition| |$charBack| s 0)))
(if (eql k 0)
(lremoveBackslashes| (substring s 1 nil))
(strconc (substring s 0 k)
(lremoveBackslashes| (substring s (1+ k) nil)))))

(t s))))

12.10.23 defun whoOwns

This function always returns nil in the current system. Since it has no side effects we define
it to return nil. [getdatabase p??]

[strconc p??]

[awk p??]

[shut p??]

[$exposeFlag p?7?]

— defun whoOwns —

(defun |whoOwns| (con)
(declare (ignore con))
nil)
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>
>
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>
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(let (filename quoteChar instream value)

(declare
(cond
((null
(t
(setq
(setq
(obey

(setq
(setq
(shut

(special |$exposeFlagl))
| $exposeFlagl|) nil)

filename (getdatabase con ’sourcefile))

quoteChar #\")

(strconc "awk ’$2 == " quoteChar filename quoteChar
" {print $1}’ whofiles > /tmp/temp"))

instream (make-instream "/tmp/temp"))
value (unless (eofp instream) (readline instream)))
instream)

value))))
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13.0.24 defun translabel
[translabell pbhZ3]

— defun translabel —

(defun translabel (x al)
(translabell x al) x)

13.0.25 defun translabell

[refvecp p?7?]
[maxindex p?7?]
[translabell pba3]
[lassoc p?7?]

— defun translabell —

(defun translabell (x al)
"Transforms X according to AL = ((<label> . Sexpr) ..)."
(cond
((refvecp x)
(do ((14 0 (1+ 1)) (k (maxindex x)))
(> 1K)
(if (let ((y (lassoc (elt x i) al))) (setelt x i y))
(translabell (elt x i) al))))
((atom x) nil)
((let ((y (lassoc (first x) al)))
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(if y (setf (first x) y) (translabell (cdr x) al))))
((translabell (first x) al) (translabell (cdr x) al))))

13.0.26 defun displayPreCompilationErrors

[length p??]

remdup p?7?]
sayBrightly p?7?]
sayMath p?7?]
$postStack p??]
$topOp p?7?]
$InteractiveMode p?7]

[
[
[
[
[
[

— defun displayPreCompilationErrors —

(defun |displayPreCompilationErrors| ()
(let (n errors heading)
(declare (special |$postStack| |$topOpl| |$InteractiveModel))
(setq n (|#| (setq |$postStack| (remdup (nreverse |$postStackl|)))))
(unless (eql n 0)
(setq errors (cond ((> n 1) "errors") (t "error")))

(cond

(I$InteractiveMode |

(IsayBrightly| (list " Semantic " errors " detected: ")))
(t

(setq heading
(if (not (eq |$topOpl| ’I$topOpl))

(list " " |$topOp| " has")
(1ist " You have")))
(|sayBrightly|
(append heading (list n "precompilation " errors ":" )))))
(cond
(Gnl)

(et ((1 1))
(dolist (x |$postStackl|)
(IsayMath| (cons " " (cons i (comns ") " x)))))))
(t (IsayMath| (cons " " (car |$postStack|)))))
(terpri))))



13.0.27 defun bumperrorcount

[$InteractiveMode p?7]
[$spad-errors p??]

— defun bumperrorcount —

(defun bumperrorcount (kind)

(declare (special |$InteractiveMode| $spad_errors))

(unless |$InteractiveModel

(let ((index (case kind
(Isyntax| 0)
(lprecompilation| 1)
(Isemantic| 2)
(t (error (break "BUMPERRORCOUNT: kind="s"%" kind))))))
(setelt $spad_errors index (1+ (elt $spad_errors index))))))

13.0.28 defun parseTranCheckForRecord

[postError p&7M]
[parseTran pdd]

— defun parseTranCheckForRecord —

(defun |parseTranCheckForRecord| (x op)
(declare (ignore op))
(let (tmp3)
(setq x (|parseTran| x))
(cond
((and (consp x) (eq (qfirst x) ’|Recordl))
(cond
((do ((z nil tmp3) (tmp4 (grest x) (cdr tmp4)) (y nil))
((or z (atom tmp4)) tmp3)
(setq y (car tmp4))
(cond
((null (and (comnsp y) (eq (qfirst y) ’|:|) (consp (grest y))
(consp (qcddr y)) (eq (qecdddr y) nil)))
(setq tmp3 (or tmp3 y)))))
(postError (list "  Constructor" x "has missing label" )))
(t x)))
(t x))))
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13.0.29 defun makeSimplePredicateOrNil

[isSimple p??]
[isAlmostSimple p??]
[wrapSEQEXxit p??]

— defun makeSimplePredicateOrNil —

(defun |makeSimplePredicateOrNil| (p)
(let (u g)
(cond
((lisSimplel| p) nil)
((setq u (lisAlmostSimplel p)) u)
(t (lwrapSEQExit| (list (list ’let (setq g (gensym)) p) g))))))

13.0.30 defun parse-spadstring

[match-current-token pE5d]
[token-symbol p??]
[push-reduction pAGR]
[advance-token pAB2]

— defun parse-spadstring —

(defun parse-spadstring ()
(let* ((tok (match-current-token ’spadstring))
(symbol (if tok (token-symbol tok))))
(when tok
(push-reduction ’spadstring-token (copy-tree symbol))
(advance-token)

t)))

13.0.31 defun parse-string

[match-current-token pEhd]
[token-symbol p??]
[push-reduction pAGR|
[advance-token pAB2]

— defun parse-string —
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(defun parse-string ()
(let* ((tok (match-current-token ’string))
(symbol (if tok (token-symbol tok))))
(when tok
(push-reduction ’string-token (copy-tree symbol))
(advance-token)

t)))

13.0.32 defun parse-identifier

[match-current-token pEnd]
[token-symbol p??]
[push-reduction pAGS]
[advance-token pABa]

— defun parse-identifier —

(defun parse-identifier ()
(let* ((tok (match-current-token ’identifier))
(symbol (if tok (token-symbol tok))))
(when tok
(push-reduction ’identifier-token (copy-tree symbol))
(advance-token)

t)))

13.0.33 defun parse-number

[match-current-token pEhd]
[token-symbol p??]
[push-reduction pAGS]
[advance-token pABa]

— defun parse-number —

(defun parse-number ()
(let* ((tok (match-current-token ’number))
(symbol (if tok (token-symbol tok))))
(when tok
(push-reduction ’number-token (copy-tree symbol))
(advance-token)

t)))
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13.0.34 defun parse-keyword

[match-current-token pHhd]
[token-symbol p??]
[push-reduction pZG3]
[advance-token pAG2]

— defun parse-keyword —

(defun parse-keyword ()
(let* ((tok (match-current-token ’keyword))
(symbol (if tok (token-symbol tok))))
(when tok

(push-reduction ’keyword-token (copy-tree symbol))
(advance-token)

t)))

13.0.35 defun parse-argument-designator

[push-reduction pEB3]
[match-current-token pE5d]
[token-symbol p?7?]
[advance-token pAGI]

— defun parse-argument-designator —

(defun parse-argument-designator ()
(let* ((tok (match-current-token ’argument-designator))
(symbol (if tok (token-symbol tok))))
(when tok

UTILITY FUNCTIONS

(push-reduction ’argument-designator-token (copy-tree symbol))

(advance-token)

t)))
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13.0.36 defun print-package
[$out-stream p?7]
— defun print-package —

(defun print-package (package)
(declare (special out-stream))
(format out-stream "~&~%(IN-PACKAGE ~S )~%~%" package))

13.0.37 defun checkWarning

[postError p&7M]
[concat p??]

— defun checkWarning —

(defun |checkWarning| (msg)
(postError (|concat| "Parsing error: " msg)))

13.0.38 defun tuple2List

[tuple2List pbad]
[postTranSegment pBd|
[postTran pBGA]

[$boot p??]
[$InteractiveMode p?7]

— defun tuple2List —

(defun |tuple2List| (arg)
(let (up @
(declare (special |$InteractiveMode| $boot))
(when (consp arg)
(setq u (ltuple2List| (grest arg)))
(cond
((and (consp (qfirst arg)) (eq (qcaar arg) ’segment)
(consp (qcdar arg))
(consp (qcddar arg))
(eq (qcdddar arg) nil))
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(setq p (qcadar arg))
(setq q (qcaddar arg))
(cond
((null u) (list ’|construct| (|postTranSegment| p q)))
((and |$InteractiveMode| (null $boot))
(cons ’ |append|
(cons (list ’|construct| (|postTranSegment| p q))
(1ist (ltuple2List| (qrest arg))))))
(t
(cons ’|nconc]
(cons (list ’|construct| (|postTranSegment| p q))
(list (ltuple2List| (qrest arg))))))))
((null u) (list ’|comnstruct| (|postTran| (qfirst arg))))
(t (1ist ’lcons| (|postTran| (qfirst arg)) (ltuple2List| (qrest arg))))))))

13.0.39 defmacro pop-stack-1

[reduction-value p?7?]
[Pop-Reduction pbhad]

— defmacro pop-stack-1 —

(defmacro pop-stack-1 () ’(reduction-value (Pop-Reduction)))

13.0.40 defmacro pop-stack-2

[stack-push p&3]
[reduction-value p??]
[Pop-Reduction pbad]

— defmacro pop-stack-2 —

(defmacro pop-stack-2 ()
‘(let* ((top (Pop-Reduction)) (mext (Pop-Reduction)))
(stack-push top Reduce-Stack)
(reduction-value next)))
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13.0.41 defmacro pop-stack-3

[stack-push pH3]
[reduction-value p??]
[Pop-Reduction phad]

— defmacro pop-stack-3 —

(defmacro pop-stack-3 ()
‘(let* ((top (Pop-Reduction)) (next (Pop-Reduction)) (nnext (Pop-Reduction)))
(stack-push next Reduce-Stack)
(stack-push top Reduce-Stack)
(reduction-value nnext)))

13.0.42 defmacro pop-stack-4

[stack-push pH3]
[reduction-value p??]
[Pop-Reduction pbaZ]

— defmacro pop-stack-4 —

(defmacro pop-stack-4 ()
‘(letx ((top (Pop-Reduction))
(next (Pop-Reduction))
(nnext (Pop-Reduction))
(nnnext (Pop-Reduction)))
(stack-push nnext Reduce-Stack)
(stack-push next Reduce-Stack)
(stack-push top Reduce-Stack)
(reduction-value nnnext)))

13.0.43 defmacro nth-stack

[stack-store p?7?]
[reduction-value p?7?]

— defmacro nth-stack —

(defmacro nth-stack (x)
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‘(reduction-value (nth (1- ,x) (stack-store Reduce-Stack))))

13.0.44 defun Pop-Reduction
[stack-pop pHH]
— defun Pop-Reduction —

(defun Pop-Reduction () (stack-pop Reduce-Stack))

13.0.45 defun addclose
[suffix p?7?]
— defun addclose —
(defun addclose (line char)
(cond
((char= (char line (maxindex line)) #\; )
(setelt line (maxindex line) char)

(if (char= char #\;) line (suffix #\; line)))
((suffix char line))))

13.0.46 defun blankp

— defun blankp —

(defun blankp (char)
(or (eq char #\Space) (eq char #\tab)))
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13.0.47 defun drop
Return a pointer to the Nth cons of X, counting 0 as the first cons. [drop pBa3]
[take p?7]
[croak p??]
— defun drop —
(defun drop (n x &aux m)
(cond
((eql n 0) x)
((>n 0) (drop (1- n) (cdr x)))

((>= (setq m (+ (length x) n)) 0) (take m x))
((croak (list "Bad args to DROP" n x)))))

13.0.48 defun escaped

— defun escaped —

(defun escaped (str n)
(and (> n 0) (eq (char str (1- n)) #\.)))

13.0.49 defvar $comblocklist

— initvars —

(defvar $comblocklist nil "a dynamic lists of comments for this block")

13.0.50 defun fincomblock

e NUM is the line number of the current line
e OLDNUMS is the list of line numbers of previous lines

e OLDLOCS is the list of previous indentation locations



554 CHAPTER 13. UTILITY FUNCTIONS

e NCBLOCK is the current comment block

[preparse-echo pHZ]
[$comblocklist pAa3]
[$EchoLineStack p??]

— defun fincomblock —

(defun fincomblock (num oldnums oldlocs ncblock linelist)
(declare (special $EchoLineStack $comblocklist))
(push
(cond
((eql (car ncblock) 0) (cons (1- num) (reverse (cdr ncblock))))
;; comment for constructor itself paired with 1st line -1
(t
(when $EcholLineStack
(setq num (pop $EchoLineStack))
(preparse-echo linelist)
(setq $EchoLineStack (list num)))
(cons ;; scan backwards for line to left of current
(do ((onums oldnums (cdr onums))
(olocs oldlocs (cdr olocs))
(sloc (car ncblock)))
((null onums) nil)
(when (and (numberp (car olocs)) (<= (car olocs) sloc))
(return (car onums))))
(reverse (cdr ncblock)))))
$comblocklist))

13.0.51 defun indent-pos
[next-tab-loc pBa3]
— defun indent-pos —

(defun indent-pos (str)
(do ((1 0 (1+ 1)) (pos 0))
((>= i (length str)) nil)
(case (char str i)
(#\space (incf pos))
(#\tab (setq pos (next-tab-loc pos)))
(otherwise (return pos)))))
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13.0.52 defun infixtok
[string2id-n p??]
— defun infixtok —

(defun infixtok (s)
(member (string2id-n s 1) ’(|then| |else|) :test #’eq))

13.0.53 defun is-console

[fp-output-stream p??]
[*terminal-io* p?7?]

— defun is-console —
(defun is-console (stream)
(and (streamp stream) (output-stream-p stream)

(eq (system:fp-output-stream stream)
(system:fp-output-stream *terminal-iox))))

13.0.54 defun next-tab-loc

— defun next-tab-loc —

(defun next-tab-loc (i)
(* (1+ (truncate i 8)) 8))

13.0.55 defun nonblankloc
[blankp pBhd]

— defun nonblankloc —

(defun nonblankloc (str)
(position-if-not #’blankp str))
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13.0.56 defun parseprint

— defun parseprint —

(defun parseprint (1)

(when 1
(format t "~&% *okk PREPARSE LEL N AVAD
(dolist (x 1) (format t "~5d. ~a~%" (car x) (cdr x)))
(format t "~%")))

13.0.57 defun skip-to-endif

[initial-substring pB3]
[preparseReadLine p&Y]
[preparseReadLinel pHd]
[skip-to-endif pB5a]

— defun skip-to-endif —

(defun skip-to-endif (x)
(let (line ind tmpl)
(setq tmpl (preparseReadLinel))
(setq ind (car tmpl))
(setq line (cdr tmpl))
(cond
((not (stringp line)) (coms ind line))
((initial-substring line ")endif") (preparseReadLine x))
((initial-substring line ")fin") (cons ind nil))
(t (skip-to-endif x)))))

UTILITY FUNCTIONS



Chapter 14

The Compiler

14.0.58 defvar $newConlist
A list of new constructors discovered during compile. These are used in a call to extendLocalLibdb
when a user compiles new local code.

— initvars —

(defvar |$newConlist| nil
"A list of new constructors discovered during compile ")

14.1 Compiling EQ.spad
Given the top level command:
)Jco EQ

The default call chain looks like:

1> (lcompiler| ...)
2> (|compileSpad2Cmd| ...)
Compiling AXIOM source code from file /tmp/A.spad using old system
compiler.
3> (|compilerDoit]| ...)

4> (1/rRQ,LIB|)
5> (/RF-1 ...)
6> (SPAD ...)
AXSERV abbreviates package AxiomServer
7> (S-PROCESS ...)

557
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8> (|compTopLevell| ...)
9> (|compOrCroak| ...)
10> (|compOrCroakl| ...)
11> (lcomp| ...)
12> (|compNoStacking| ...)
13> (lcomp2| ...)
14> (lcomp3| ...)
15> (|compExpression| ...)
* 16> (|compWhere| ...)
17> (lcomp| ...)
18> (lcompNoStacking| ...)
19> (lcomp2| ...)
20> (lcomp3| ...)
21> (|compExpression| ...)
22> (|compSeql ...)
23> (|compSeqll ...)
24> (lcompSeqItem| ...)
25> (lcomp| ...)
26> (|compNoStacking| ...)
27> (lcomp2| ...)
28> (lcomp3| ...)
29> (|compExpression| ...)
<29 (|compExpression| ...)
<28 (lcomp3| ...)
<27 (lcomp2| ...)
<26 (|compNoStacking| ...)
<25 (lcomp| ...)
<24 (|compSeqItem| ...)
24> (lcompSeqItem| ...)
25> (lcomp| ...)
26> (|compNoStacking| ...)
27> (lcomp2| ...)
28> (lcomp3| ...)
29> (|compExpression| ...)
30> (|compExit| ...)
31> (lcomp| ...)
32> (|compNoStacking| ...)
33> (lcomp2| ...)
34> (lcomp3| ...)
35> (|compExpression| ...)
<35 (|compExpression| ...)
<34 (lcomp3| ...)
<33 (lcomp2| ...)
<32 (lcompNoStacking| ...)
<31 (lcomp| ...)
31> (|modifyModeStack| ...)
<31 (ImodifyModeStack| ...)
<30 (|compExit| ...)
<29 (|compExpression| ...)
<28 (lcomp3| ...)
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<27 (lcomp2| ...)
<26 (|compNoStacking| ...)
<25 (lcomp| ...)
<24 (|compSeqItem| ...)
24> (|replaceExitEtc| ...)
25> (|replaceExitEtc,fn| ...)
26> (|replaceExitEtc| ...)
27> (lreplaceExitEtc,fn| ...)
28> (|replaceExitEtc| ...)
29> (|replaceExitEtc,fn| ...)
<29 (|replaceExitEtc,fn| ...)
<28 (|replaceExitEtc| ...)
28> (|replaceExitEtc| ...)
29> (|replaceExitEtc,fn| ...)
<29 (|replaceExitEtc,fn| ...)
<28 (|replaceExitEtc| ...)
<27 (lreplaceExitEtc,fn| ...)
<26 (|replaceExitEtc| ...)
26> (|replaceExitEtc| ...)
27> (|lreplaceExitEtc,fn| ...)
28> (|replaceExitEtc| ...)
29> (|replaceExitEtc,fn| ...)
30> (|replaceExitEtc| ...)
31> (|replaceExitEtc,fn| ...)
32> (|replaceExitEtc| ...)
33> (|lreplaceExitEtc,fn| ...)
<33 (lreplaceExitEtc,fn| ...)
<32 (|replaceExitEtc| ...)
32> (|replaceExitEtc| ...)
33> (|replaceExitEtc,fn| ...)
<33 (lreplaceExitEtc,fn| ...)
<32 (|lreplaceExitEtc| ...)
<31 (lreplaceExitEtc,fn| ...)
<30 (|replaceExitEtc| ...)
30> (|convertOrCroak| ...)
31> (lconvert| ...)
<31 (lconvert| ...)
<30 (|convertOrCroak| ...)
<29 (|replaceExitEtc,fn| ...)
<28 (|replaceExitEtc| ...)
28> (|replaceExitEtc| ...)
29> (|replaceExitEtc,fn| ...)
<29 (|replaceExitEtc,fn| ...)
<28 (|replaceExitEtc| ...)
<27 (|replaceExitEtc,fn| ...)
<26 (|replaceExitEtc| ...)
<25 (|replaceExitEtc,fn| ...)
<24 (|replaceExitEtc| ...)
<23 (|compSeql| ...)
<22 (|compSeq| ...)
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<21 (|compExpression| ...)
<20 (lcomp3| ...)
<19 (lcomp2| ...)
<18 (|compNoStacking| ...)
<17 (lcomp| ...)
17> (lcompl| ...)
18> (|compNoStacking| ...)
19> (lcomp2| ...)
20> (lcomp3| ...)
21> (|compExpression| ...)
22> (|lcomp| ...)
23> (|compNoStacking| ...)
24> (lcomp2| ...)
25> (|comp3| ...)
26> (|compColon| ...)
<26 (|compColon| ...)
<25 (|comp3| ...)
<24 (lcomp2| ...)
<23 (|compNoStacking| ...)
<22 (lcomp| ...)

In order to explain the compiler we will walk through the compilation of EQ.spad, which
handles equations as mathematical objects. We start the system. Most of the structure in
Axiom are circular so we have to the *print-cycle* to true.

root@spiff:/tmp# axiom -nox

(1) -> )lisp (setq *print-circlex t)

Value = T

We trace the function we find interesting:

(1) -> )lisp (trace |compiler|)

Value = (|compiler|)

14.2 The top level compiler command

This is the graph of the functions used for compDefine. The syntax is a graphviz dot file.
To generate this graph as a JPEG file, type:

tangle v9compDefine.dot bookvol9.pamphlet >v9compdefine.dot
dot -Tjpg vOcompiler.dot >v9compiler.jpg

— v9compiler.dot —
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digraph pic {

fontsize=10;

bgcolor="#ECEA81";

node [shape=box, color=white, style=filled];

"compiler" [color="#ECEA81"]
"compileSpad2Cmd" [color="#ECEA81"]
"compileSpad2LispCmd" [color="#ECEA81"]
"compilerDoitWithScreenedLisplib" [color="#ECEA81"]
"compilerDoit" [color="#ECEA81"]
"/rq" [color="#ECEA81"]
"/rf" [color="#ECEA81"]
"/rf-1" [color="#ECEA81"]
"/rq,lib" [color="#ECEA81"]
"spad" [color="#ECEA81"]
"s-process" [color="#ECEA81"]
"compTopLevel" [color="#ECEA81"]
"compOrCroak" [color="#FFFFFF"]

"compiler" -> "compileSpad2Cmd"

"compiler" -> "compileSpad2LispCmd"
"compileSpad2Cmd" -> "compilerDoitWithScreenedLisplib"
"compileSpad2Cmd" -> "compilerDoit"
"compilerDoitWithScreenedLisplib" -> "compilerDoit"
"compilerDoit" -> "/rq"

"compilerDoit" -> "/rf"

"compilerDoit" -> "/rq,lib"

"/rq" -> "/rf-1"

"/rf" -> "/rf-1"

"/rq,lib" -> "/rf-1"

"/rf-1" -> "spad"

"spad" -> "s-process"

"s-process" -> "compTopLevel"

"compTopLevel" -> "compOrCroak"

}
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compiler

7\

compileSpad2Cmd compileSpad2LispCmd

/ ib

compilerDoitWithScreenedLispl

\

compilerDoit

PN

Irq Irf /rq,lib

Nt

Irf-1

!

spad

!

S-process

!

compTopLevel

|

compOrCroak

14.2.1 defun compiler

CHAPTER 14. THE COMPILER

We compile the spad file. We can see that the compiler function gets a list

(1) -> )co EQ

1> (lcompiler| (EQ))

In order to find this file, the pathname and pathnameType functions are used to find
the location and pathname to the file. They pathnameType function eventually returns
the fact that this is a spad source file. Once that is known we call the compileSpad2Cmd
function with a list containing the full pathname as a string.

1> (lcompiler| (EQ))
2> (|pathname| (EQ))
<2 (|pathname| #p"EQ")
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2> (|pathnameType| #p"EQ")
3> (|pathname| #p"EQ")
<3 (|pathname| #p"EQ")

<2 (|pathnameType| NIL)

2> (|pathnameType| "/tmp/EQ.spad")
3> (|pathname| "/tmp/EQ.spad")
<3 (|pathname| #p"/tmp/EQ.spad")

<2 (|pathnameType| "spad")

2> (|pathnameType| "/tmp/EQ.spad")
3> (|pathname| "/tmp/EQ.spad")
<3 (|pathname| #p"/tmp/EQ.spad")

<2 (|pathnameType| "spad")

2> (|pathnameType| "/tmp/EQ.spad")
3> (|pathname| "/tmp/EQ.spad")
<3 (|pathname| #p"/tmp/EQ.spad")

<2 (|pathnameType| "spad")

2> (|compileSpad2Cmd| ("/tmp/EQ.spad"))

[compiler helpSpad2Cmd (vol5)]
[compiler selectOptionLC (vol5)]
[compiler pathname (vol5)]
[compiler mergePathnames (vol5)]
[compiler pathnameType (vol5)]
[compiler namestring (vol5)]
[throwKeyedMsg p??]
[findfile p??]
[compileSpad2Cmd pbB4]
[compileSpadLispCmd pb&a]
[$newConlist pbaT]
[$options p??]

[/editfile p??]

— defun compiler —

(defun |compiler| (args)
"The top level compiler command"

(let (|$newConlist| optlist optname optargs havenew haveold ef afl

pathname pathtype)

(declare (special |$newConlist| |$options| /editfile))

(setq |$newConlist| nil)
(cond

((and (null args) (null |$options|) (null /editfile))

(lhelpSpad2Cmd| ’(|compiler|)))
(t

(cond ((null args) (setq args (cons /editfile nil))))
(setq optlist ’(Inew| |old| |translate| |constructor|))

(setq havenew nil)
(setq haveold nil)
(do ((t0 |$options| (cdr t0)) (opt nil))
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((or (atom t0)
(progn (setq opt (car t0)) nil)
(null (null (and havenew haveold))))
nil)

(setq optname (car opt))

(setq optargs (cdr opt))

(case (|selectOptionLC| optname optlist nil)
(Inew| (setq havenew t))
(ltranslatel (setq haveold t))
(lconstructor| (setq haveold t))

(lold| (setq haveold t))))

(cond
((and havenew haveold) (|throwKeyedMsg| ’s2iz0081 nil))
(t

(setq pathname (|pathname| args))
(setq pathtype (|pathnameType| pathname))
(cond
((or haveold (string= pathtype "spad"))
(if (null (setq afl ($findfile pathname ’(|spadl))))
(lthrowKeyedMsg| ’s2i10003 (cons (namestring pathname) nil))
(| compileSpad2Cmd| (1list af1))))
((string= pathtype "nrlib")

(if (null (setq afil ($findfile pathname ’(|nrlibl))))
(lthrowKeyedMsg| ’S2IL0003 (cons (namestring pathname) nil))
(lcompileSpadLispCmd| (list af1))))

(t
(setq afl ($findfile pathname ’(|spad|)))
(cond
((and afl (string= (|pathnameType| afl) "spad"))
(lcompileSpad2Cmd| (list afl)))
(t
(setq ef (|pathname| /editfile))
(setq ef (|mergePathnames| pathname ef))
(cond
((equal ef pathname) (|throwKeyedMsgl| ’s2iz0039 nil))
(t
(setq pathname ef)
(cond
((string= (|pathnameType| pathname) "spad")
(lcompileSpad2Cmd| args))
(t
(setq afl ($findfile pathname ’(|spadl)))
(cond
((and afl (string= (|pathnameType| afl) "spad"))
(lcompileSpad2Cmd| (cons afl nil)))
(t (lthrowKeyedMsgl| ’s2iz0039 nil)))))))))))))))))
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14.2.2 defun compileSpad2Cmd

565

The argument to this function, as noted above, is a list containing the string pathname to
the file.

2> (|compileSpad2Cmd| ("/tmp/EQ.spad"))

There is a fair bit of redundant work to find the full filename and pathname of the file. This
needs to be eliminated.

The trace of the functions in this routines is:

1> (|selectOptionLC| "compiler" (|abbreviations|

<1 (|selectOptionLC| |compiler]|)

1> (|selectOptionLC| |compiler| (|abbreviations|

<1 (|selectOptionLC| |compiler|)

1> (|pathname| (EQ))

<1 (|pathname| #p"EQ")

1> (|pathnameType| #p"EQ")
2> (|pathname| #p"EQ")
<2 (|pathname| #p"EQ")

<1 (|pathnameType| NIL)

1> (|pathnameType| "/tmp/EQ.spad")
2> (|pathname| "/tmp/EQ.spad")
<2 (|pathname| #p"/tmp/EQ.spad")

<1 (|pathnameType| "spad")

1> (|pathnameType| "/tmp/EQ.spad")
2> (|pathname| "/tmp/EQ.spad")
<2 (|pathname| #p"/tmp/EQ.spad")

<1 (|pathnameTypel| "spad")

1> (|pathnameType| "/tmp/EQ.spad")
2> (|pathname| "/tmp/EQ.spad")
<2 (|pathname| #p"/tmp/EQ.spad")

<1 (|pathnameTypel| "spad")

1> (|compileSpad2Cmd| ("/tmp/EQ.spad"))

2> (|pathname| ("/tmp/EQ.spad"))
<2 (|pathname| #p"/tmp/EQ.spad")

2> (|pathnameType| #p"/tmp/EQ.spad")

3> (|pathname| #p"/tmp/EQ.spad")
<3 (|pathname| #p"/tmp/EQ.spad")
<2 (|pathnameType| "spad")

2> (|updateSourceFiles| #p"/tmp/EQ.spad")

3> (|pathname| #p"/tmp/EQ.spad")
<3 (|pathname| #p"/tmp/EQ.spad")
3> (|pathname| #p"/tmp/EQ.spad")
<3 (|pathname| #p"/tmp/EQ.spad")

3> (|pathnameType| #p"/tmp/EQ.spad")
4> (|pathname| #p"/tmp/EQ.spad")
<4 (|pathname| #p"/tmp/EQ.spad")
<3 (|pathnameType| "spad")

|boot| |browsel| |lcdl|l |clear| |closel

|boot| |browse| lcdl|l l|clear| |closel

| compiler|

| compiler|

| copyrig]

| copyrig]
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3> (|pathname| ("EQ" "spad" "x"))
<3 (|pathname| #p"EQ.spad")
3> (|pathnameType| #p"EQ.spad")
4> (|pathname| #p"EQ.spad")
<4 (|pathname| #p"EQ.spad")
<3 (|pathnameType| "spad")
<2 (lupdateSourceFiles| #p"EQ.spad")
2> (|namestring| ("/tmp/EQ.spad"))
3> (|pathname| ("/tmp/EQ.spad"))
<3 (|pathname| #p"/tmp/EQ.spad")
<2 (|namestring| "/tmp/EQ.spad")
Compiling AXIOM source code from file /tmp/EQ.spad using old system
compiler.

Again we find a lot of redundant work. We finally end up calling compilerDoit with a
constructed argument list:

2> (|compilerDoit| NIL (lrgl |1libl))

[compileSpad2Cmd pathname (vol5)]
compileSpad2Cmd pathnameType (vol5)]
compileSpad2Cmd namestring (vol5)]
compileSpad2Cmd updateSourceFiles (vol5)]
compileSpad2Cmd selectOptionLC (vol5)]
compileSpad2Cmd terminateSystemCommand (vol5)]
throwKeyedMsg p??]
compileSpad2Cmd sayKeyedMsg (vol5)]

[

[

[

[

[

[

[

[

[strconc p'7'7]
[object2String p??)
[browser AutoloadOnceTrigger p?7?]
[spad2AsTranslator AutoloadOnceTrigger p?7?]
[compilerDoitWithScreenedLisplib p??)
[compilerDoit ph]

[extendLocalLibdb pEZ3]

[spadPrompt p??]

[$newComp p?7]
[$scanlfTrue p?7]
[$compileOnlyCertainltems p??]
81 p77]

[Sm p?7]
[$QuickLet p?7?]
[$QuickCode p?7]
[$sourceFileTypes p??]
[$InteractiveMode p?7]
[$options p?7?]
[$newConlist pba7]
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[/editfile p??]
— defun compileSpad2Cmd —

(defun |compileSpad2Cmd| (args)

(let (|$newComp| |$scanIfTruel
|$compileOnlyCertainItems| [$£| |$m| [$QuickLet| |$QuickCodel|
| $sourceFileTypes| |$InteractiveMode| path optlist fun optname
optargs fullopt constructor)

(declare (special |$newComp| |$scanIfTruel
|$compileOnlyCertainItems| |$£| [$m| [$QuickLet| |$QuickCodel|
| $sourceFileTypes| |$InteractiveMode| /editfile |$options|
| $newConlist|))

(setq path (|pathname| args))
(cond
((not (string= (|pathnameType| path) "spad"))
(|l throwKeyedMsg| ’s2iz0082 nil))
((null (probe-file path))
(lthrowKeyedMsg| ’s2i10003 (cons (|namestring| args) nil)))
(t

(setq /editfile path)

(lupdateSourceFiles| path)

(IsayKeyedMsg| ’s2iz0038 (list (|namestring| args)))

(setq optlist ’(|break| |constructor| |functions| |library| |lispl|
|new| |old| |nobreak| |nolibrary| |noquiet| |vartrace| |quiet]
|translatel))

(setq |$QuickLet]| t)

(setq |$QuickCode| t)

(setq fun ’(lrql [1ibl))

(setq |$sourceFileTypes| ’("SPAD"))

(dolist (opt |$options|)

(setq optname (car opt))
(setq optargs (cdr opt))
(setq fullopt (|selectOptionLC| optname optlist nil))
(case fullopt
(lold| nil)
(Ilibrary| (setelt fun 1 ’|1libl))
(Inolibrary| (setelt fun 1 ’|nolibl))
(lquiet| (when (not (eq (elt fun 0) ’|cl|)) (setelt fun O ’|rql)))
(Inoquiet| (when (not (eq (elt fun 0) ’Icl)) (setelt fun O ’|rfl)))
(Inobreak| (setq |$scanIfTruel t))
(Ibreak| (setq |$scanIfTruel| nil))
(lvartrace| (setq |$QuickLet| nil))
(I1ispl (lthrowKeyedMsg| ’s2iz0036 (list ")lisp")))
(| functions|
(if (null optargs)
(IthrowKeyedMsg| ’s2iz0037 (list ")functions"))
(setq |$compileOnlyCertainItems| optargs)))
(|l constructor|
(if (null optargs)
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(lthrowKeyedMsg| ’s2iz0037 (list ")constructor"))
(progn
(setelt fun 0 ’lcl)
(setq constructor (mapcar #’|unabbrev| optargs)))))
(t
(I throwKeyedMsg| ’s2iz0036
(1ist (strconc ")" (lobject2String| optname)))))))
(setq |$InteractiveMode| nil)
(cond
(1$compileOnlyCertainItems|
(if (null constructor)
(|sayKeyedMsg| ’s2iz0040 nil)
(lcompilerDoitWithScreenedLisplib| constructor fun)))
(t (lcompilerDoit| constructor fun)))
(lextendLocalLibdb| |$newConlist|)
(lterminateSystemCommand|)
(IspadPrompt|)))))

14.2.3 defun compileSpadLispCmd

[compileSpadLispCmd pathname (vol5)]
[compileSpadLispCmd pathnameType (vol5)]
[compileSpadLispCmd selectOptionL.C (vol5)]
[compileSpadLispCmd namestring (vol5)]
[compileSpadLispCmd terminateSystemCommand (vol5)]
[compileSpadLispCmd fnameMake (vol5)]
[compileSpadLispCmd pathnameDirectory (vol5)]
[compileSpadLispCmd pathnameName (vol5)]
[compileSpadLispCmd fnameReadable? (vol5)]
[compileSpadLispCmd localdatabase (vol5)]
[throwKeyedMsg p??)

[object2String p??)

[compileSpadLispCmd sayKeyedMsg (vol5)]
[recompile-lib-file-if-necessary pBZd|
[spadPrompt p??]

[$options p??]

— defun compileSpadLispCmd —

(defun |compileSpadLispCmd| (args)

(let (path optlist optname optargs beQuiet dolibrary lsp)
(declare (special |$options]|))
(setq path (|pathname| (|fnameMake| (car args) "code" "lsp")))
(cond

THE COMPILER
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((null (probe-file path))
(I throwKeyedMsg| ’s2110003 (cons (|namestring| args) nil)))
(t
(setq optlist ’(lquiet| Inoquiet| [library| [nolibraryl))
(setq beQuiet nil)
(setq dolibrary t)
(dolist (opt |$options|)
(setq optname (car opt))
(setq optargs (cdr opt))
(case (|selectOptionLC| optname optlist nil)
(lquiet| (setq beQuiet t))
(lnoquiet| (setq beQuiet nil))
(llibrary| (setq dolibrary t))
(Inolibrary| (setq dolibrary nil))
(t
(lthrowKeyedMsg| ’s2iz0036
(list (strconc ")" (lobject2String| optname)))))))
(setq 1sp
(| fnameMake |
(|pathnameDirectory| path)
(lpathnameName| path)
(lpathnameType| path)))
(cond
((|fnameReadable?| lsp)
(unless beQuiet (|sayKeyedMsg| ’s2iz0089 (list (|namestring| 1sp))))
(recompile-lib-file-if-necessary 1lsp))
(t
(lsayKeyedMsg| ’s2i10003 (list (|namestring| 1sp)))))
(cond
(dolibrary
(unless beQuiet (|sayKeyedMsg| ’s2iz0090 (list (|pathnameName| path))))
(localdatabase (list (|pathnameName| (car args))) nil))
((null beQuiet) (|sayKeyedMsg| ’s2iz0084 nil))
(t nil))
(lterminateSystemCommand|)
(|spadPrompt|)))))

14.2.4 compilerDoitWithScreenedLisplib

compilerDoitWithScreenedLisplib [embed p?7?]
[rwrite p?7]

[compilerDoit pb7d]

[unembed p?7]

[$saveableltems p??]

[$libFile p??]
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— defun compilerDoitWithScreenedLisplib —

(defun |compilerDoitWithScreenedLisplib| (constructor fun)
(declare (special |$saveableltems| |$libFilel))
(embed ’rwrite
’(lambda (key value stream)
(cond
((and (eq stream |$libFilel)
(not (member key |$saveableltems|)))
value)
((not nil) (rwrite key value stream)))))
(unwind-protect
(lcompilerDoit| constructor fun)
(unembed ’rwrite)))

14.2.5 defun compilerDoit

This trivial function cases on the second argument to decide which combination of operations
was requested. For this case we see:

(1) -> )co EQ
Compiling AXIOM source code from file /tmp/EQ.spad using old system
compiler.
1> (lcompilerDoit| NIL (lrql [1ibl))
2> (I/RQ,LIBI)

[snip]...

<2 (|/RQ,LIB| T)
<1 (lcompilerDoit| T)
1) ->

[compilerDoit /rq (vol5)]
[compilerDoit /rf (vol5)]
[compilerDoit member (vol5)]
[sayBrightly p?7?]

[opOf p?7?]

[/RQ,LIB ph77|
[$byConstructors pbZd]
[$constructorsSeen pEZd]

— defun compilerDoit —

(defun |compilerDoit| (constructor fun)
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(let (|$byConstructors| |$constructorsSeen]|)
(declare (special |$byConstructors| |$constructorsSeen|))
(cond
((equal fun ’(lrf| I11ibl))  (I/RQ,LIB|)) ; Ignore "noquiet"
((equal fun ’(lrf| [|nolibl)) (/rf))
((equal fun ’(lrql I1ibl))  (I/RQ,LIBI))
((equal fun ’(lrql Inolibl)) (/rq))
((equal fun ’(lc| [1ibl))
(setq |$byConstructors| (loop for x in constructor collect (|lopOfl| x)))
(1/RQ,LIB|)
(dolist (x |$byConstructorsl|)
(unless (|member| x |$constructorsSeen]|)
(|sayBrightly| ¢(">>> Warning " |%bl ,x |%d| " was not found"))))))))

14.2.6 defun /rq

Compile with quiet output [/rf-1 ph72]
[echo-meta p?7?]

— defun /rq —
(defun /rq (&rest foo &aux (echo-meta nil))

(declare (special Echo-Meta) (ignore foo))
(/rf-1 nil))

14.2.7 defun /rf

Compile with noisy output [/rf-1 paTZ]
[echo-meta p?7?]

— defun /rf —
(defun /rf (&rest foo &aux (echo-meta t))

(declare (special echo-meta) (ignore foo))
(/rf-1 nil))
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14.2.8 defun /RQ,LIB
This function simply calls /rf-1.

(2) -> )co EQ
Compiling AXIOM source code from file /tmp/EQ.spad using old system
compiler.
1> (lcompilerDoit| NIL (lrql [libl))
2> (I/RrQ,LIBI)
3> (/RF-1 NIL)
...[snip]...
<3 (/RF-1 T)
<2 (I/RQ,LIB| T)
<1 (|compilerDoit| T)

[/rf-1 ph72|
[/RQ,LIB echo-meta (vol5)]
[$lisplib p?7]

— defun /RQ,LIB —

(defun |/RQ,LIB| (&rest foo &aux (echo-meta nil) ($lisplib t))
(declare (special echo-meta $lisplib) (ignore foo))
(/rf-1 nil))

14.2.9 defun /rf-1

Since this function is called with nil we fall directly into the call to the function spad:

(2) -> )co EQ
Compiling AXIOM source code from file /tmp/EQ.spad using old system
compiler.
1> (lcompilerDoit| NIL (lrql I1ibl))
2> (I/RrQ,LIBI)
3> (/RF-1 NIL)
4> (SPAD "/tmp/EQ.spad")
...[snip]...
<4 (SPAD T)
<3 (/RF-1 T)
<2 (I/RQ,LIB| T)
<1 (|compilerDoit| T)

[/rf-1 makeInputFilename (vol5)]
[ncINTERPFILE pGZ7]
calls/rf-1spad [/editfile p??]
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[echo-meta p??]

— defun /rf-1 —

(defun /rf-1 (ignore)

(declare (ignore ignore))

(let* ((input-file (makeInputFilename /editfile))
(type (pathname-type input-file)))
(declare (special echo-meta /editfile))

(cond

((string=
((string=

type "lisp") (load input-file))
type "input") (|ncINTERPFILE| input-file echo-meta))

(t (spad input-file)))))

14.2.10 defun spad

Here we begin the actual compilation process.

1> (SPAD "/tmp/EQ.spad")
(ImakeInitialModemapFrame|)
(ImakeInitialModemapFrame| ((NIL)))
(INIT-BOOT/SPAD-READER)
(INIT-BOOT/SPAD-READER NIL)
(OPEN "/tmp/EQ.spad" :DIRECTION :INPUT)
(OPEN #<input stream "/tmp/EQ.spad">)
(INITIALIZE-PREPARSE #<input stream "/tmp/EQ.spad">)
(INITIALIZE-PREPARSE ")abbrev domain EQ Equation")
(PREPARSE #<input stream "/tmp/EQ.spad">)
EQ abbreviates domain Equation

<2 (PREPARSE (# # # # # # # # ...))

2> (|PARSE-NewExpr|)

<2 (|PARSE-NewExpr| T)

2> (S-PROCESS (lwhere| # #))
...[snip]...

2>
<2
2>
<2
2>
<2
2>
<2
2>

3>
<3
3>
<3
3>
<3
3>
<3
3>
<3
3>

(OPEN
(OPEN
(OPEN
(OPEN
(OPEN
(OPEN
(OPEN
(OPEN
(OPEN
(OPEN
(OPEN

"/tmp/EQ.erlib/info" :DIRECTION :QUTPUT)
#<output stream "/tmp/EQ.erlib/info">)
#p"/tmp/EQ.nrlib/EQ.1lsp")

#<input stream "/tmp/EQ.nrlib/EQ.lsp">)
#p"/tmp/EQ.nrlib/EQ.data" :DIRECTION :0UTPUT)
#<output stream "/tmp/EQ.nrlib/EQ.data">)
#p"/tmp/EQ.nrlib/EQ.c" :DIRECTION :0UTPUT)
#<output stream "/tmp/EQ.nrlib/EQ.c">)
#p"/tmp/EQ.nrlib/EQ.h" :DIRECTION :QUTPUT)
#<output stream "/tmp/EQ.nrlib/EQ.h">)
#p"/tmp/EQ.nrlib/EQ.fn" :DIRECTION :0UTPUT)
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<3
3>
<3
3>
<3
3>
<3

(OPEN
(OPEN
(OPEN
(OPEN
(OPEN
(OPEN
(OPEN
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#<output stream "/tmp/EQ.nrlib/EQ.fn">)
#p"/tmp/EQ.nrlib/EQ.o" :DIRECTION :0UTPUT :IF-EXISTS :APPEND)
#<output stream "/tmp/EQ.nrlib/EQ.o">)
#p"/tmp/EQ.nrlib/EQ.data")

#<input stream "/tmp/EQ.nrlib/EQ.data">)
"/tmp/EQ.nrlib/index.kaf")

#<input stream "/tmp/EQ.nrlib/index.kaf">)

<2 (S-PROCESS NIL)
(SPAD T)

<1
1>
<1
1>
<1
1>
<1
1>
<1

(OPEN
(OPEN
(OPEN
(OPEN
(OPEN
(OPEN
(OPEN
(OPEN

"temp.text" :DIRECTION :0UTPUT)
#<output stream "temp.text">)
"libdb.text")

#<input stream "libdb.text">)
"temp.text")

#<input stream "temp.text">)
"libdb.text" :DIRECTION :0UTPUT)
#<output stream "libdb.text">)

The major steps in this process involve the preparse function. (See book volume 5 for
more details). The preparse function returns a list of pairs of the form: ( (linenumber .
linestring) .... (linenumber . linestring)) For instance, for the file EQ.spad, we get:

<2 (PREPARSE (

(19 .
(20 .
(21 .
(22 .

(204 .
(205 .
(206 .

"Equation(S: Type): public == private where")
" (Ex ==> OutputForm;")

public ==> Type with")
A\"=\": (8, 8) -> ;")
...[skip]...
(202 .
(203 .

inv eq == [inv lhs eq, inv rhs eql);")

if S has ExpressionSpace then")

subst(eql,eq2) ==")
(eq3 := eq2 pretend Equation S;")
[subst(1lhs eql,eq3),subst(rhs eql,eq3)]1)))")))

[spad-reader p??]
spad addBinding (vol5)]
spad makelnitialModemapFrame (vol5)]
spad init-boot/spad-reader (vol5)]
initialize-preparse plrG]
preparse pEQ]
PARSE-NewExpr pdI17]

s-process pb7d]

ioclear p?7?]
spad shut (vol5)]

$noSubsumption p??)
$InteractiveFrame p?7]
$InitialDomainsInScope p??]

[
[
[
[
|
{pop—stack—l pba0
[
[
[
[
[
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[$InteractiveMode p??]
[$spad phZ3]
[$boot p?7]
[curoutstream p??]
[*fileactg-apply™* p??]
[line pG33]
[optionlist p??]
[echo-meta p?7?]
[/editfile p??]
[*comp370-apply* p??]
[*eof* p??]

[file-closed p?7?]
[boot-line-stack p??]
[spad-reader p??]

— defun spad —

(defun spad (&optional (*spad-input-file* nil) (*spad-output-file* nil)
&aux (*kcomp370-apply* #’print-defun)
(*fileactq-apply* #’print-defun)
($spad t) ($boot nil) (optionlist nil) (*eof* nil)
(file-closed nil) (/editfile *spad-input-filex)
(|$noSubsumption| |$noSubsumption|) in-stream out-stream)

(declare (special echo-meta /editfile *comp370-apply* *eof* curoutstream

file-closed |$noSubsumption| |$InteractiveFramel
|$InteractiveMode| optionlist
boot-line-stack *fileactq-apply* $spad $boot))
;; only rebind |$InteractiveFrame| if compiling
(progv (if (not |$InteractiveModel|) ’(|$InteractiveFramel))
(if (not |$InteractiveModel)
(1ist (laddBinding| ’|$DomainsInScopel
‘((fluid . |truel))
(laddBinding| ’|$Information| nil
(ImakeInitialModemapFrame|)))))
(init-boot/spad-reader)
(unwind-protect
(progn
(setq in-stream (if *spad-input-filex*
(open *spad-input-file* :direction :input)
*standard-input*))
(initialize-preparse in-stream)
(setq out-stream (if *spad-output-filex
(open *spad-output-filex :direction :output)
*standard-outputx*))
(when *spad-output-filex
(format out-stream "“&;;; —*- Mode:Lisp; Package:Boot —*-"%~%")
(print-package "BOOT"))
(setq curoutstream out-stream)
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(loop
(if (or *eof* file-closed) (return nil))
(catch ’spad_reader
(if (setq boot-line-stack (preparse in-stream))
(let ((line (cdar boot-line-stack)))
(declare (special line))
(| PARSE-NewExpr|)
(let ((parseout (pop-stack-1)) )
(when parseout
(let ((*standard-output* out-stream))
(s-process parseout))
(format out-stream "“&")))
)))
(ioclear in-stream out-stream)))
(if *spad-input-file* (shut in-stream))
(if *spad-output-filex (shut out-stream)))
t))

14.2.11 defun Interpreter interface to the compiler
And the s-process function which returns a parsed version of the input.

2> (S-PROCESS
(|wherel|
(== (l:] (|Equation| (l:| S I|Typel)) Ipublicl|) |privatel)
(H
s
(==> |Ex| |OutputForm|)
(==> |public|
(1Join| |Typel
(lwith|
(CATEGORY
(1Signature| "=" (-> (|,] S S) $))
(ISignature| l|equation| (-> (I,| S S) $))
(ISignature| |swapl (-> $ $))
(|signature| |lhs| (-> $ S))
(ISignature| |rhs| (-> $ S))
(Isignature| Imapl (> (I, (> S 8) $) $))
(1if] (lhas| S (|InnerEvalable| (|,| |Symboll S)))

(lAttribute| (|InnerEvalable| (|,| |Symboll S)))
NIL)
(1if|] (lhas| S |SetCategoryl)

(CATEGORY

(lAttribute| |SetCategoryl)
(|Attribute| (|CoercibleTo| |Boolean]|))
(l1if] (lhas| S (|Evalable| S))
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(CATEGORY
(Isignature| l|evall (-> (I, $ $) $))
(ISignature| levall (-> (I,| $ (IList| $)) $))
NIL))
NIL)
(lif| (lhas| S |AbelianSemiGroup|)
(CATEGORY

(|Attribute| |AbelianSemiGroupl)
(I18ignature| "+" (-> (1,1 S $ $))
(Isignature| "+" (-> (I,1 $ S) $)))
NIL)
(lif| (lhas| S |AbelianGroupl)
(CATEGORY
(lAttribute| |AbelianGroupl)
(1Signature| |leftZerol (-> $ $))
(1Signature| |rightZero| (-> $ $))

(ISignature| "-" (-> (1,1 S $) $))
(ISignature| "-" (-> (I, $ S) $))) NIL)
(l1if| (lhas| S |SemiGroupl)
(CATEGORY

(lAttribute| |SemiGroupl)
(I8ignaturel| "*x" (=> (|, S $) $))
(l8ignature| "*" (-> (I,] § 3) $)))
NIL)
(1if] (lhas| S [Monoidl|)
(CATEGORY
(lAttribute| |Monoidl)
(ISignature| |leftOne| (-> $ (|Union| (|,| $ "failed"))))
(Isignature| |rightOne| (-> $ (|Union| (|,| $ "failed")))))
NIL)
(lif| (lhas| S |Groupl)
(CATEGORY
(lAttribute| |Groupl)
(I8ignature| |leftOne| (-> $ (|Union| (|,| $ "failed"))))
(Isignature| |rightOnel| (-> $ (|Union| (l|,| $ "failed")))))
NIL)
(lif| (lhas| S |Ringl)
(CATEGORY
(lAttribute| |Ringl)
(lAttribute| (|BiModulel (I,| S 8))))
NIL)
(lif| (lhas| S |CommutativeRing]|)
(lAttribute| (|Modulel| S))
NIL)
(l1if| (lhas| S |IntegralDomain|)
(|Signature| |factorAndSplit| (-> $ (|List| $)))
NIL)
(l1if| (lhas| S (|PartialDifferentialRing| |Symboll))
(lAttribute| (|PartialDifferentialRing| |Symboll))
NIL)

S77
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(lif| (lhas| S |Fieldl)

(CATEGORY
(lAttribute| (|VectorSpace| S))
(Isignature| "/" (> (I,] $ $ $)

(Isignature| [|inv] (-> $ $)))

NIL)

(l1if|] (lhas| S |ExpressionSpacel)
(Isignature| [subst| (-> (I,] $ $) $))
NIL)

I
(==> |privatel|
(ladd|
H
sl

qH
s
s

(H
s
s
[
sl
H
Y
sl
s
sl
s
s
s
N
R
H
s
(I:=1 IRepl
(IRecord| (l,| C(lI:1 Ilhsl S) (I:| Irhsl| S))))

(51 leqtl (1:1 leq2l $)))

=1 Isl 8))
(l1if| (lhas| S |IntegralDomain|)

(|factorAndSplit| leql)
sl

(=> (lhas!| S (l:| |factor| (-> S (|Factored| S))))
s
(I:=] leq0l (lrightZerol| leql))
(COLLECT

(IN |rcfl| (lfactors| (|lfactor| (|lhs| |eq0l))))

(lconstruct|
(lequation| (I,| (lrcfl
(lconstruct| leql)))

[factorl) 0))))))
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NIL))
G 1 sy el Il s)»
(lconstruct!| (I, 11 Irl))))
(lequation| (I,| 11l Irl))
(lconstruct| (I, |11 Irl))))
(== (l1hs| leqnl) (legn| |1hsl|)))
(== (lrhs| leqnl|) (legqunl Irhsl)))
(Iswap| legnl)
(lconstruct| (l,| (lrhs| legnl|) (l1lhs| leqnl)))))
(lmap| (I, Ifnl| legnl))
(lequation|
(I,1 C(lfnl (legn| |1hs|)) (lfn| (leqn| Irhs|))))))
(1if] (lhas| S (|InnerEvalable| (|,| |Symboll| S)))

sl
H
sl
CH
s (=1 Isl Isymboll) (I:| I1sl (IList| |Symboll)))
=1 1=l 8))
(-1 I1x] (lList] S)))

(levall (l,1 CI,] legnl Isl) IxI))
(=
(levall (I, (I,1 C(legnl [|1hsl) Isl) IxI))
(levall (I,1 (I, (legnl Irhsl) Isl) 1x1)))))
(levall (I, CI,1 legnl I1sl) |1x1))
(=
(levall (I, (I,I (legnl Ilhs|) [1sl) I1xl))
(levall (I, (I, Clegnl Irhsl) |1s]) 11x1)))))

NIL))
(lif| (lhas| S (|Evalable| S))
s
(=1 Cevall (1,1 Cl:I leqnil $) (I:1 leqn2] $3)) $)
(=
(levall
(1,1 (legni| |1lhs|) (lpretend| |eqn2| (|Equation| S))))
(levall
(I, (legni| Irhsl) (lpretend| leqn2| (|Equationl| $))))))
(G
(levall (I, (I:1 legnil $) (l:1 llegn2| (IListl $)))) $
(=
(levall

s,
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(legni| Ilhsl)

(lpretend| |leqn2| (|List| (|Equation| S)))))
(levall
s,

(legni| Irhs|)
(lpretend| |legn2| (|List| (|Equation| S))))))))
NIL))

(lif] (lhas| S |SetCategoryl)

s
(H
(= leqll leq2l)
(land|
(@ (= (leqll Ilhs|) (leg2| I|lhs|)) |Boolean|)
(@ (= (leqll Irhsl) (leq2l Irhsl)) |Booleanl|)))
(I:1 (lcoercel (l:| legnl $)) IExI|)
(= (I::1 (legnl| I1hs|) |Ex|) (l::] (legnl| Irhs|) |Ex[))))
(lI:1 (lcoercel (l:| legn| $)) |Boolean|)
(= (leqnl I1lhs|) (legnl| Irhsl))))
NIL))

(1if| (lhas| S |AbelianSemiGroup|)
s

s

(+ leqll leq2l)

(+ (leqll I|1hsl) (leq2l I1lhsl))
(+ (leqll Irhsl) (leq2| Irhsl))))
(== (+ Isl| leq2l) (+ (lconstruct| (l,| Is| Isl)) leq2l)))
(== (+ leqll Isl) (+ leqll (lcomstruct!| (I,I Isl Is])))))
NIL))
(Iif| (lhas| S |AbelianGroup|)
sl
sl
sl
sl
sl
sl

== (- leql) (= (- (l1lhs| leql)) (- (lrhs| leql))))
== (- |sl| leq2l) (- (lcomnstruct| (l,| Isl Is])) leq21)))
(== (- leqll Isl) (- leqll (lconstruct!| (I, Isl [s1)))))
== (|leftZerol| leql) (= 0 (- (Irhs| leql) (Ilhs| leql)))))
== (|rightZero| leql) (= (- (llhs| leql) (lrhs| leql)) 0)))
(== 0 (lequation| (|,| (leltl S 0) (leltl S 0)))))

(- leqll leq2l)
(=

(- (leqll I1hsl|) (leq2l Ilhsl))
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(- (leqll Irhsl) (leq2l Irhsl)))))
NIL))

(l1if| (lhas| S |SemiGroupl)
sl

s

sl

G (l:1 leqtl $) (I:1 leq2l $))

(* (leqll Ilhs|) (leq2l I1lhsl|))
(* (leqll Irhsl) (leq2l Irhsl))))
G (sl 12l sy (l:l legnl $))
(= (*+ 111 (leanl I1hsl)) (x |1| (legn!| Irhs|)))))
G (el 12 S) (sl legnl $))
(= (* 11| (leqnl I1hs|)) (x I1] (legnl| Irhs|)))))

(e (l:1 legnl $) (I:1 |11 8))

(= (x (legn| |1hs|) [11) (* (legnl| Irhsl|) 111))))
NIL))
(lif| (lhas| S |Monoidl|)
s
sl
s

(== 1 (lequation| (l,| (leltl S 1) (leltl S 1))))

(lrecipl leql)

s
sl
(=> (lcasel (I:=| |1h| (lrecipl (l1lhs| leql))) "failed")
"failed")
(=> (lcasel (l:=| Irh|l (lrecipl| (lrhs| leql))) "failed")
"failed"))
(lconstruct| (l,I Cl::1 [1h| 8) (l::| Irhl $))))))
(l1leftOnel leql)
sl
(=> (lcasel (l:=| |rel (lrecipl (llhs| leql))) "failed")

"failed")
(=1 (x (Irhs| leql) lrel)))))

(lrightOne| leql)

H
(=> (lcasel| (l:=| |rel (lrecip| (lrhs| leql))) "failed")
"failed")
(= (x (I1hs| leql) lrel) 1))))
NIL))

(1if] (lhas| S |Groupl)
sl
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sl
(linv| leql)
(lconstruct| (I,| (linv| (llhs| leql)) (linv| (lrhs| leql)))))
(== (lleftOnel leql) (= 1 (* (lrhs| leql) (linvl (lrhs| leql))))))
(== (lrightOne| leql) (= (x (llhs| leql) (linv| (lrhs| leql))) 1)))
NIL))
(lif] (lhas| S |Ringl)
sl
(lcharacteristic| (|@Tuplel))
((lelt| S |characteristic|) (|@Tuplel)))
(== G« (I:] |1l IInteger!|) (l:I leql $)) G« (I::1 [il S) leql)))
NIL))
(1if| (lhas| S |IntegralDomain|)
(lfactorAndSplit| leql)
sl
sl
(=>
(lhas| S (|:| |factor| (-> S (|Factored| S))))
sl
(l:=] leq0l (lrightZerol leql))
(COLLECT
(IN |rcf| (lfactors| (|factor| (|lhs| [|eq0l))))
(lconstruct| (lequation| (|,| (lrcf| |factorl) 0))))))
(=
(lhas| S (|Polynomiall| |Integer|))
sl
sl
sl
(l:=1 leq0l| (lrightZero| leql))
(==> MF
(|MultivariateFactorize|
s,
(l,1 Cl,| I|Symbol| (|IndexedExponents| |Symbol|)) |Integer|)
(|Polynomiall| |Integer|)))))
(l:=|
(I:1 Ipl (|Polynomiall| |Integer|))
(lpretend| (llhs| |eq0l) (|Polynomiall |Integer|))))
(COLLECT
(IN |rcf| (lfactors| ((lelt| MF |factorl) Ipl)))
(lconstruct|
(lequation| (|,| (lpretend| (lrcfl| |factorl|) S) 0)))))))
(lconstruct| leql)))
NIL))
(lif| (lhas| S (|PartialDifferentialRing| |Symboll))
(I:1 (ldifferentiatel| (l,| (l:] leql $ (l:| Isym| [|Symboll))) $
(lconstruct|
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sl
(ldifferentiate| (|,| (l1lhs| leql) Isyml))
(ldifferentiatel| (|,| (lrhs| leql) Isyml)))))

NIL))
(lif| (lhas| S |Fieldl)
sl
sl
== (|dimension| (|@Tuplel)) (|::| 2 |CardinalNumber|))

(/ Cl:1 leqll $) (I:1 leq2l $))
= (/ (leqll I1lhs|) (leq2| I1lhs|)) (/ (leqll Irhsl|) (leq2| Irhs|)))))

(linvl| leql)

(lconstruct| (l,| (linv| (llhs| leql)) (linv| (lrhs| leql))))))
NIL))
(1if| (lhas| S |ExpressionSpacel)

(Isubst| (I,| leqll leq2l))

sl
(1:=] leq3| (lpretend| leq2| (|Equation| $)))
(lconstruct|
s,

(Isubst| (l,| (l1lhs| leqll) leq3l))
(Isubst| (I,| Clrhs| leqll) leq3())))))
NIL))>)))))

[curstrm p?7]

def-rename phX1]

new20ldLisp plr2|
parseTransform p&i]
postTransform pBEH|
displayPreCompilationErrors pbad]
prettyprint p??]

s-process processlnteractive (vol5)]
compTopLevel ph3G]

def-process p?7?]
displaySemanticErrors p?7?]

terpri p??]

get-internal-run-time p??|

$Index p?7?]
$macroassoc p?7?]
$newspad p?7?]
$PolyMode p?7?]
$EmptyMode pCZ2|
$compUniquelyIfTrue p??]
$currentFunction p?7?]
$postStack p?7?]
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$topOp p??]

$semanticErrorStack p?7?]
$warningStack p??]

$exitMode p??]

$exitModeStack p??]

$returnMode p?7]

$leaveMode p?7?]

$leaveLevelStack p??]

$top-level p?7]
$insideFunctorIfTrue p??)
$insideExpressionlfTrue p??]
$insideCoercelnteractiveHardIfTrue p??]
$insideWherelfTrue p??]
$insideCategoryIfTrue p??]
$insideCapsuleFunctionlfTrue p??]
$form p?7?]

$DomainFrame p?7?]

$e p?7?]

$EmptyEnvironment p?7?]
$genFVar p?7?]

$genSDVar p?7]

$VariableCount p??]
$previousTime p??]

$LocalFrame p??]

$Translation p?7]

$TranslateOnly p??]

$PrintOnly p?7?]

$currentLine p?7?)
$InteractiveFrame p??]
curoutstream p??]

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

— defun s-process —

(defun s-process (x)
(prog ((|$Index| 0)
($macroassoc ())
($newspad t)
(1$PolyMode| |$EmptyModel)
(1$compUniquelyIfTrue| nil)

| $currentFunction]|
(I$postStack| nil)
| $topOpl

(I$semanticErrorStack| ()
(|$warningStack| ()
(1$exitMode| |$EmptyModel)
(|$exitModeStack| ())
(I$returnMode| |$EmptyModel)

THE COMPILER
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(1$1leaveMode| |$EmptyModel)

(I$leaveLevelStack| ()

$top_level |$insideFunctorIfTrue| |$insideExpressionIfTruel
|$insideCoerceInteractiveHardIfTrue| |$insideWhereIfTruel
|$insideCategoryIlfTrue| |$insideCapsuleFunctionIfTrue| |$form|
(|$DomainFrame| ’ ((NIL)))

(1$el |$EmptyEnvironment]|)

(1$genFVar| 0)

(I$genSDVar| 0)

(I$vVariableCount| 0)

(I$previousTime| (get-internal-run-time))

(I$LocalFrame| ’>((NIL)))

(curstrm curoutstream) [$s| [$x| [$m| w)

(declare (special |$Index| $macroassoc $newspad |$PolyMode| |$EmptyMode]
| $compUniquelyIfTrue| |$currentFunction| |$postStack| |$topOpl
| $semanticErrorStack| |$warningStack| [$exitMode| |$exitModeStack]|
| $returnMode| |$leaveMode| |$leaveLevelStack| $top_level
|$insideFunctorIfTrue| |$insideExpressionIfTrue]|
|$insideCoerceInteractiveHardIfTrue| |$insideWhereIfTruel
|$insideCategoryIfTrue| |$insideCapsuleFunctionIfTruel| |$forml
|$DomainFrame| |$e| |$EmptyEnvironment| |$genFVar| |$genSDVar|
|$VariableCount| |$previousTime| |$LocalFrame]
curstrm |$s| [$x] I$m| curoutstream $traceflag |$Translation|
|$TranslateOnly| |$PrintOnly| |$currentline| |$InteractiveFramel))

(setq $traceflag t)
(if (not x) (return nil))
(if $boot
(setq x (def-rename (new20ldLisp x)))
(setq x (|parseTransform| (postTransform x))))
(when |$TranslateOnly| (return (setq |$Translation| x)))
(when |$postStack| (|displayPreCompilationErrors|) (return nil))
(when |$PrintOnly|
(format t ""S  =====>7J" |$currentLinel|)
(return (prettyprint x)))
(if (not $boot)
(if |$InteractiveMode|
(lprocessInteractive| x nil)
(when (setq u (|compTopLevel| x |$EmptyMode| |$InteractiveFramel))
(setq |$InteractiveFrame| (third w))))
(def-process x))
(when |$semanticErrorStack| (ldisplaySemanticErrorsl))
(terpri)))



586 CHAPTER 14. THE COMPILER

14.2.12 defun compTopLevel

[compOrCroak phXz|
[$NRTderivedTargetIfTrue p??]
[$killOptimizelfTrue p??]
[$forceAdd p?7?]
[$compTimeSum p??]
[$resolveTimeSum p??)
[$packagesUsed p?7]
[$envHashTable p?7]

— defun compTopLevel —

(defun |compTopLevel| (form mode env)

(let (|$NRTderivedTargetIfTruel| |$killOptimizeIfTrue| |$forceAdd|
|$compTimeSum| |$resolveTimeSum| |$packagesUsed| |$envHashTable]
t1l t2 t3 val newmode)

(declare (special |$NRTderivedTargetIfTrue| |$killOptimizeIfTruel

|$forceAdd| |$compTimeSum| |$resolveTimeSum|
| $packagesUsed| |$envHashTable| ))
(setq |$NRTderivedTargetIfTrue| nil)
(setq |$killOptimizeIfTrue| nil)
(setq |$forceAdd| nil)
(setq |$compTimeSum| 0)
(setq |$resolveTimeSum| 0)
(setq |$packagesUsed| NIL)
(setq |$envHashTable| (make-hashtable ’equal))
(dolist (u (car (car env)))
(dolist (v (cdr w))
(hput |$envHashTable| (cons (car u) (cons (car v) nil)) t)))
(cond
((or (and (consp form) (eq (qfirst form) ’def))
(and (consp form) (eq (qfirst form) ’|wherel)
(progn
(setq t1 (qrest form))
(and (comnsp t1)
(progn
(setq t2 (qfirst t1))
(and (consp t2) (eq (qfirst t2) ’def)))))))
(setq t3 (|compOrCroak| form mode env))
(setq val (car t3))
(setq newmode (second t3))
(cons val (cons newmode (cons env nil))))
(t (lcompOrCroak| form mode env)))))
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14.2.13 defun print-defun

[is-console pha4]
[print-full p??]
[vmlisp::optionlist p??]
[$PrettyPrint p??]

— defun print-defun —

(defun print-defun (name body)
(let* ((sp (assoc ’vmlisp::compiler-output-stream vmlisp::optionlist))
(st (if sp (cdr sp) *standard-outputx*)))
(declare (special vmlisp::optionlist |$PrettyPrint]|))
(when (and (is-console st) (symbolp name) (fboundp name)
(not (compiled-function-p (symbol-function name))))
(compile name))
(when (or |$PrettyPrint| (mot (is-console st)))
(print-full body st) (force-output st))))

14.2.14 defun def-rename
[def-rename pbXd]
— defun def-rename —

(defun def-rename (x)
(cond
((symbolp x)
(let ((y (get x ’rename))) (if y (first y) x)))
((and (listp x) x)
(if (eqcar x ’quote)
X
(cons (def-rename (first x)) (def-rename (cdr x)))))

(x)))

Given:
CohenCategory(): Category == SetCategory with
kind: (CExpr)->Boolean

operand: (CExpr, Integer) ->CExpr
number0fOperand: (CExpr)->Integer
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construct: (CExpr, CExpr) ->CExpr

the resulting call looks like:

(| compOrCroak|
(DEF (|CohenCategoryl)
((ICategoryl))
(NIL)
(1Join|
(lSetCategoryl)
(CATEGORY |packagel
(SIGNATURE |kind| ((|Booleanl|) |CExprl))
(SIGNATURE |operand| (|CExpr| |CExpr| (|Integer|)))
(SIGNATURE |numberOfOperand| ((|Integer!|) |CExprl))
(SIGNATURE |construct| (|CExpr| |CExpr| |CExprl)))))
| $EmptyMode |
(
(1 $DomainsInScope|
(FLUID . ltruel)
(special |$EmptyMode| |$NoValueModel))))))

THE COMPILER

This compiler call expects the first argument x to be a DEF form to compile, The second

argument, m, is the mode. The third argument, e, is the environment.

14.2.15 defun compOrCroak
[compOrCroakl pbxY|
— defun compOrCroak —

(defun |compOrCroak| (form mode env)
(| compOrCroakl| form mode env nil nil))

This results in a call to the inner function with

(| compOrCroak1 |
(DEF (|CohenCategoryl)
((ICategoryl))
(NIL)
(1 Joinl|
(ISetCategoryl)
(CATEGORY |package|
(SIGNATURE |kind| ((|Boolean|) [CExprl))
(SIGNATURE |operand| (|CExprl| |CExpr| (|Integerl)))
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(SIGNATURE |numberOfOperand| ((|Integer|) |[CExprl))

(SIGNATURE |construct| (|CExpr| |CExpr| |CExprl)))))
| $EmptyMode |
CC(C

| $DomainsInScopel|

(FLUID . ltruel)

(special |$EmptyMode| |$NoValueModel)))))
NIL
NIL
|comp|)

The inner function augments the environment with information from the compiler stack
$compStack and $compErrorMessageStack. Note that these variables are passed in the
argument list so they get preserved on the call stack. The calling function gets called for
every inner form so we use this implicit stacking to retain the information.

14.2.16 defun compOrCroakl

[comp phad]
[compOrCroakl,compactify pb5Zg]
[stackSemanticError p??]
[mkErrorExpr p??]
[displaySemanticErrors p??]

[say p??]

[displayComp p??]

[userError p?7]

[$compStack p??]

[
[
[
[3sc
[
[

compOrCroak p]
— defun compOrCroakl —

(defun |compOrCroakl| (form mode env |$compStack| |$compErrorMessageStack]|)
(declare (special |$compStack| |$compErrorMessageStackl))
(let (td errorMessage)
(declare (special |$levell [$s| |$scanIfTruel |$exitModeStackl|))
(cond
((setq td (catch ’|compOrCroak| (|comp| form mode env))) td)
(t
(setq |$compStack]
(cons (list form mode env |$exitModeStack|) |$compStack]|))
(setq [$s| (lcompOrCroakl,compactifyl| |$compStackl))
(setq |$levell (I#]| I$sl))
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(setq errorMessage
(if |$compErrorMessageStack]|
(car |$compErrorMessageStack]|)
> |unspecified error|))
(cond
(1$scanIfTruel
(| stackSemanticError| errorMessage (|mkErrorExpr| |$levell))
(list ’|failedCompilation| mode env ))

(t
(ldisplaySemanticErrors|)
(say "x**x**x* comp fails at level " |$level| " with expressiomn: *¥***x")

(ldisplayComp| |$levell)
(luserError| errorMessage)))))))

14.2.17 defun comp

[compNoStacking pbhdd]
[$compStack p?7?]
[$exitModeStack p??]

— defun comp —

(defun |comp| (form mode env)
(let (td)
(declare (special |$compStack| |$exitModeStack]))
(if (setq td (|compNoStacking| form mode env))
(setq |$compStack| nil)
(push (list form mode env |$exitModeStack|) |$compStack]|))

td))

14.2.18 defun compNoStacking

$Representation is bound in compDefineFunctor, set by dolt. This hack says that when
something is undeclared, $ is preferred to the underlying representation — RDJ 9/12/83
[comp2 phdT]

[compNoStackingl phull]

[$compStack p?7?]

[$Representation p?7?]

[$EmptyMode pCz2]

— defun compNoStacking —
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(defun |compNoStacking| (form mode env)
(let (td)
(declare (special |$compStack| |$Representation| |$EmptyModel))
(if (setq td (|comp2| form mode env))
(if (and (equal mode |$EmptyMode|) (equal (second td) |$Representationl|))
(1ist (car td) ’$ (third td))
td)
(| compNoStackingl| form mode env |$compStackl|))))

14.2.19 defun compNoStackingl

[get p?7?]
[comp2 phdT]
[$compStack p?7?]

— defun compNoStackingl —

(defun |compNoStackingl| (form mode env |$compStack]|)
(declare (special |$compStackl))
(let (u td)
(if (setq u (lget| (if (eq mode ’$) ’|Repl mode) ’|value| env))
(if (setq td (lcomp2| form (car u) env))
(list (car td) mode (third td))
nil)
nil)))

14.2.20 defun comp2

[comp3 phu7]
[isDomainForm pBad]
[isFunctor p2ad]
[insert p??]

[opOf p?7?]
[addDomain pZa3|
[$bootStrapMode p??]
[$packagesUsed p?7]
[$lisplib p?7]

— defun comp2 —
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(defun |comp2| (form mode env)
(let (tmpl)
(declare (special |$bootStrapMode| |$packagesUsed| $1lisplib))
(when (setq tmpl (|comp3| form mode env))
(destructuring-bind (y mprime env) tmpl
(when (and $lisplib (|isDomainForm| form env) (|isFunctor| form))
(setq |$packagesUsed| (|insert| (list (lopOf| form)) |$packagesUsed|)))
; isDomainForm test needed to prevent error while compiling Ring
; $bootStrapMode-test necessary for compiling Ring in $bootStrapMode
(if (and (not (equal mode mprime))
(or |$bootStrapMode| (|isDomainForm| mprime env)))
(list y mprime (|addDomain| mprime env))
(list y mprime env))))))

14.2.21 defun comp3

[addDomain pPZ3|
[compWithMappingMode pBL4]
[compAtom pbhYd]

[getmode p?7]

[applyMapping pbd3]
[compApply pbds]|

[compColon p2Ud)

[compCoerce pBaR|
[stringPrefix? p?7?]

[comp3 pname (vol5)]
[compTypeOf phyn|
[compExpression pl33]

[comp3 member (vol5)]
[getDomainsInScope p2ad]
[$e p?7?]
[$insideCompTypeOf p??]

— defun comp3 —

(defun |comp3| (form mode |$el)
(declare (special [$el))
(let (env op ml u tt tmpl)
(declare (special |$insideCompTypeOf|))
(setq |%e| (laddDomain| mode [$el))
(setq env [$el)
(cond
((and (consp mode) (eq (qfirst mode) ’|Mappingl))
(| compWithMappingMode| form mode env))
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((and (consp mode) (eq (qfirst mode) ’quote)
(consp (qcdr mode)) (eq (qcddr mode) nil))
(when (equal form (qcadr mode)) (list form mode |$el)))
((stringp mode)
(when (and (atom form)
(or (equal mode form) (equal mode (princ-to-string form))))
(list mode mode env )))
((or (null form) (atom form)) (l|compAtom| form mode env))
(t
(setq op (car form))
(cond
((and (progn
(setq tmpl (|getmode| op env))
(and (consp tmpl)
(eq (gfirst tmpl) ’|Mappingl)
(progn (setq ml (qrest tmpl)) t)))
(setq u (lapplyMapping| form mode env ml)))
u)
((and (consp op) (eq (gfirst op) ’kappa)
(consp (gcdr op)) (consp (qcddr op))
(consp (qcdddr op)) (eq (qcddddr op) nil))
(| compApply| (qcadr op) (qcaddr op) (qcadddr op) (cdr form) mode env))
((eq op ’|:1) (lcompColon| form mode env))
((eq op ’I::1) (lcompCoerce| form mode env))
((and (null (eq |$insideCompTypeOf| t))
(IstringPrefix?| "TypeOf" (pname op)))
(| compTypeOf| form mode env))
(t
(setq tt (|compExpression| form mode env))
(cond
((and (consp tt) (consp (qcdr tt)) (consp (qcddr tt))
(eq (gcdddr tt) nil)
(null (|member| (gcadr tt) (|getDomainsInScope| (qcaddr tt)))))
(1ist (qcar tt) (qcadr tt) (|addDomain| (qcadr tt) (qcaddr tt))))
(t t£)))))))

14.2.22 defun applyMapping

[isCategoryForm p??]
[sublis p?7?]
[comp pbYM]
[convert pBOM]
[member p?7?]

[get p?7?]

[getAbbreviation pZUs|
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encodeltem pIX|

[

[$FormalMap VariableList pPG0]
[$form p??

[Sop p??]

[$prefix p?7?]

[$formalArgList p?7?]

— defun applyMapping —

(defun |applyMapping| (tO m e ml)
(prog (op argl mlp templ arglp nprefix opp form pairlis)
(declare (special |$FormalMapVariableList| |$form| |$opl| |$prefixl
|$formalArglist|))
(return
(progn
(setq op (car t0))
(setq argl (cdr t0))
(cond
((not (eql (|#| argl) (1- (|#| ml)))) nil)
((lisCategoryForm| (car ml) e)
(setq pairlis
(loop for a in argl for v in |$FormalMapVariablelList|
collect (cons v a)))
(setq mlp (sublis pairlis ml))
(setq arglp
(loop for x in argl for mp in (rest mlp)
collect (car
(progn
(setq templ (or (|comp| x mp e) (return ’|failed|)))
(setq e (caddr templ))
templ))))
(when (eq arglp ’|failed|) (return nil))
(setq form (cons op arglp))
(lconvert| (list form (car mlp) e) m))
(t
(setq arglp
(loop for x in argl for mp in (rest ml)
collect (car
(progn
(setq templ (or (|lcomp| x mp e) (return ’|failed|)))
(setq e (caddr templ))

temp1))))
(when (eq arglp ’|failed|) (return nil))
(setq form
(cond
((and (null (|member| op |$formalArglist|))
(atom op)

(null (lgetl| op ’lvaluel e)))
(setq nprefix
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(or |$prefix| (|getAbbreviation| |$op| (l#| (cdr |$form|)))))

(setq opp
(intern (strconc
(lencodeItem| nprefix) ’|;| (|encodeItem| op))))
(cons opp (append arglp (list ’$))))
(t

(cons ’|call| (cons (list ’|applyFun| op) arglp)))))
(setq pairlis
(loop for a in arglp for v in |$FormalMapVariableList|
collect (cons v a)))
(lconvert| (list form (sublis pairlis (car ml)) e) m)))))))

14.2.23 defun compApply

[comp pBY]
[Pair p??]
[removeEnv p?7]
[resolve pBEI]]
[AddContour p?7?]
[$EmptyMode pI7|

— defun compApply —

(defun |compApply| (sig varl body argl m e)
(let (templ argtl contour code mg bodyq)
(declare (special |$EmptyModel))

(setq argtl
(loop for x in argl
collect (progn
(setq templ (lcomp| x |$EmptyModel| e))
(setq e (caddr templ))
templ)))
(setq contour
(loop for x in varl
for mq in (cdr sig)
for a in argl
collect
(|Pair| x
(list
(list ’ |mode| mq)
(list ’|value| (|removeEnv| (|comp| a mq e)))))))
(setq code
(cons (list ’lambda varl bodyq)
(loop for tt in argtl
collect (car tt))))
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(setq mq (|resolve| m (car sig)))
(setq bodyq (car (lcomp| body mq (laddContour| contour e))))
(list code mq e)))

14.2.24 defun compTypeOf

[egsubstlist p??]
[get p?7]
[put p?7]

[comp3 pha7]

[$insideCompTypeOf p??]

[$FormalMap VariableList pZGa]

— defun compTypeOf —

(defun |compTypeOf| (form mode env)
(let (|$insideCompTypeOf| op argl newModemap)
(declare (special |$insideCompTypeOf| |$FormalMapVariableList]|))
(setq op (car form))
(setq argl (cdr form))
(setq |$insideCompTypeOf| t)
(setq newModemap

THE COMPILER

(egsubstlist argl |$FormalMapVariableList| (lget| op ’|modemap| env)))

(setq env (lput| op ’|modemap| newModemap env))
(lcomp3| form mode env)))

14.2.25 defun compColonlInside

[addDomain p2as]
[comp pBY]

[coerce pBaT]

[stackWarning p??]

[opOf p?7?]
[stackSemanticError p??]
[$newCompilerUnionFlag p??]
[$EmptyMode pCZ7]

— defun compColonInside —

(defun |compColonInside| (form mode env mprime)
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(let (mpp warningMessage td tprime)
(declare (special |$newCompilerUnionFlag| |$EmptyModel))
(setq env (|addDomain| mprime env))
(when (setq td (lcomp| form |$EmptyModel| env))
(cond
((equal (setq mpp (second td)) mprime)
(setq warningMessage
(list ’|:| mprime ’| -- should replace by @l))))
(setq td (list (car td) mprime (third td)))
(when (setq tprime (|coerce| td mode))
(cond
(warningMessage (|stackWarning| warningMessage))
((and |$newCompilerUnionFlag| (eq (lopOf| mpp) ’|Unionl))
(setq tprime
(IstackSemanticError|

(list ’|cannot pretend | form ’| of mode | mpp ’| to mode | mprime )
nil)))
(t
(| stackWarning]
(list ’|:| mprime ’| -- should replace by pretend|))))
tprime))))

14.2.26 defun compAtom

[compAtomWithModemap pbYs]
get p?7]
modelsAggregateOf p?7]
compList pB2]

comp Vector pBZd]
convert pBld]

isSymbol p??]
compSymbol pBO0]
primitiveType pBO0]
primitiveType pGOd]
$Expression p?7?]

[
[
[
[
[
[
[
[
[
[

— defun compAtom —

(defun |compAtom| (form mode env)
(prog (tmpl tmp2 r td tt)
(declare (special |$Expression]|))
(return
(cond
((setq td
(lcompAtomWithModemap| form mode env (lget| form ’|modemap| env))) td)
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((eq form ’|nill)
(setq td
(cond
((progn
(setq tmpl (ImodelIsAggregate0f| ’|List| mode env))
(and (consp tmpl)
(progn
(setq tmp2 (qrest tmpl))
(and (consp tmp2)
(eq (grest tmp2) nil)
(progn
(setq r (gfirst tmp2)) t)))))
(lcompList| form (list ’|List| r) env))
((progn
(setq tmpl (|ImodeIsAggregateOf| ’|Vector| mode env))
(and (consp tmpl)
(progn
(setq tmp2 (qrest tmpl))
(and (consp tmp2) (eq (qrest tmp2) nil)
(progn
(setq r (gfirst tmp2)) t)))))
(lcompVector| form (list ’|Vector| r) env))))
(when td (lconvert| td mode)))
(t
(setq tt
(cond
((lisSymbol| form) (or (|compSymbol| form mode env) (return nil)))
((and (equal mode |$Expression]|)
(IprimitiveType| form)) (list form mode env ))
((stringp form) (list form form env ))
(t (list form (or (|primitiveTypel| form) (return nil)) env ))))
(lconvert| tt mode))))))

14.2.27 defun compAtomWithModemap

[transImplementation phdd]
[modeEqual pBH7]

[convert pBOO]
[$NoValueMode pC72|

— defun compAtomWithModemap —

(defun |compAtomWithModemap| (x m env v)
(let (tt transimp y)
(declare (special |$NoValueModel))
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(cond
((setq transimp
(loop for map in v
when ; map is [[.,target],[.,fn]]]
(and (consp map) (consp (qcar map)) (consp (qcdar map))
(eq (qgcddar map) nil)
(consp (qcdr map)) (eq (qcddr map) nil)
(consp (qcadr map)) (consp (qcdadr map))
(eq (qcddadr map) nil))
collect
(list (|transImplementation| x map (qcadadr map)) (qcadar map) env)))
(cond
((setq tt
(let (result)
(loop for item in transimp
when (|modeEqual| m (cadr item))
do (setq result (or result item)))
result))
tt)
(C(eql 1 (|#| (setq transimp
(loop for ta in transimp
when (setq y (lconvert| ta m))
collect y))))
(car transimp))
((and (< 0 (|#| transimp)) (equal m |$NoValueModel))
(car transimp))

(t nil))))))

14.2.28 defun transImplementation

[genDeltaEntry p??]
— defun transImplementation —

(defun |transImplementation| (op map fn)
(setq fn (|genDeltaEntry| (cons op map)))
(if (and (consp fn) (eq (qgcar fn) ’xlam))

(cons fn nil)
(cons ’|call| (comns fn nil))))
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14.2.29 defun convert

[resolve pBET]
[coerce pBAT]

— defun convert —

(defun |convert| (td mode)

(let (res)
(when (setq res (|resolve| (second td) mode))
(lcoercel td res))))

14.2.30 defun primitiveType

[$DoubleFloat p??]
[$Negativelnteger p?7?]
[$Positivelnteger p?7]
[$NonNegativelnteger p??]
[$String pBaH|
[$EmptyMode pCrd]

— defun primitiveType —

(defun |primitiveTypel| (form)
(declare (special |$DoubleFloat| |$NegativeInteger| |$PositiveInteger]|
| $NonNegativeInteger| [$String| |$EmptyModel))
(cond
((null form) |$EmptyModel)
((stringp form) |$Stringl)
((integerp form)
(cond
((eql form 0) |$NonNegativeInteger|)
((> form 0) |$PositiveInteger])
(t |$NegativeInteger|)))
((floatp form) |$DoubleFloat|)
(t nil)))

14.2.31 defun compSymbol

[isFluid p?7?]
[getmode p?7]
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NRTgetLocalIndex joan|
compSymbol member (vol5)]
isFunction p?7]

errorRef p?7]

stackMessage p?7?]

$Symbol p?7]
$Expression p?7?]
$FormalMap VariableList pPGA]
$compForModelfTrue p?7?]
$formalArgList p?7?]
$NoValueMode pl72]
$functorLocalParameters p??]
$Boolean p?7?]

$NoValue p?7?]

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

— defun compSymbol —

(defun |compSymbol| (form mode env)
(let (v mprime newmode)

(declare (special |$Symbol| |$Expression| |$FormalMapVariableList|
| $compForModeIfTrue| |$formalArgListl|
|$functorLocalParameters| |$Boolean|

(cond

((eq form ’|$NoValue|) (list ’[$NoValue| |$NoValueMode| env ))

((lisFluid| form)
(setq newmode (|getmode| form env))

(when newmode (list form (|getmode| form env) env)))
((eq form ’|truel) (list ’(quote t) |$Boolean| env ))
((eq form ’|false|) (list nil |$Boolean| env ))

((or (equal form mode)

(lget| form ’|isLiteral| env)) (list (list ’quote form) form env))

((setq v (lget| form ’|value| env))
(cond
((member form |$functorLocalParameters]|)

; 8 will be replaced by an ELT form in beforeCompile

(INRTgetLocalIndex| form)

(list form (second v) env))

(t

; form has been SETQd

(list form (second v) env))))
((setq mprime (|getmode| form env))
(cond

((and (null (|member| form |$formalArglistl))
(null (member form |$FormalMapVariableList|))

(null (|isFunction| form env))
(null (eq |$compForModeIfTruel t)))
(lerrorRef| form)))

| $NoValueMode |
|$NoValuel))

601
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(list form mprime env ))

((member form |$FormalMapVariableList]|)

(|stackMessage| (list ’|no mode found for| form )))
((or (equal mode |$Expression|) (equal mode |$Symboll))
(list (list ’quote form) mode env ))

((null (|isFunction| form env)) (lerrorRef| form)))))

14.2.32 defun complList
[comp pBYUD)
— defun compList —

(defun |compList| (form mode env)
(let (tmpl tmp2 tO failed (newmode (second mode)))
(if (null form)
(list nil mode env)
(progn
(setq tO
(do ((£3 form (cdr t3)) (x nil))
((or (atom t3) failed) (unless failed (nreverse0 tmp2)))
(setq x (car t3))
(if (setq tmpl (|lcomp| x newmode env))
(progn
(setq newmode (second tmpl))
(setq env (third tmpl))
(push tmpl tmp2))
(setq failed t))))
(unless failed
(cons
(cons ’list (loop for texpr in tO collect (car texpr)))
(list (list ’|List| newmode) env)))))))

14.2.33 defun compForm
[compForm1 pBO3]
[compArgumentsAndTryAgain pBIf]
[stackMessagelfNone p??]

— defun compForm —

THE COMPILER
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(defun |compForm| (form mode env)
(cond
((|compForml| form mode env))
((|compArgumentsAndTryAgain| form mode env))
(t (lstackMessageIfNone| (list ’|cannot compilel ’|%bl| form ’1%dl )))))

14.2.34 defun compForml

This function is called if a keyword is found in a compile form but there is no handler listed
for the form (See H). [length p??]
[outputComp pBZ3]
[compOrCroak phXz|
[compExpressionList pBd]
[coerceable pBhE|
[comp pbY]
[coerce pBAT]
[compForm2 pBIM]
[augModemapsFromDomainl p253]
[getFormModemaps pBiId]
[nreverse0 p??]
[addDomain pPas]
[compToApply pbl3]
[$NumberOfArgsIfinteger p??)
[$Expression p??]
[$EmptyMode pI7|

— defun compForml —

(defun |compForml| (form mode env)
(let (|$NumberOfArgsIfInteger| op argl domain tmpl opprime ans mmList td
tmp2 tmp3 tmp4d tmp5 tmp6 tmp7)
(declare (special |$NumberOfArgsIfInteger| |$Expression| |$EmptyModel))
(setq op (car form))
(setq argl (cdr form))
(setq |$NumberOfArgsIfInteger| (|#| argl))
(cond
((eq op ’lerrorl)
(list
(cons op
(dolist (x argl (nreverseO tmp4))
(setq tmp2 (|outputComp| x env))
(setq env (third tmp2))
(push (car tmp2) tmp4)))
mode env))
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((and (consp op) (eq (gfirst op) ’leltl|)
(progn
(setq tmp3 (qrest op))
(and (consp tmp3)
(progn
(setq domain (qfirst tmp3))
(setq tmpl (qrest tmp3))
(and (consp tmpl)
(eq (grest tmpl) nil)

(progn
(setq opprime (qfirst tmpil))
t))))))
(cond
((eq domain ’|Lispl)
(list

(cons opprime
(dolist (x argl (nreverse tmp7))
(setq tmp2 (|compOrCroak| x |$EmptyMode| env))
(setq env (third tmp2))
(push (car tmp2) tmp7)))
mode env))
((and (equal domain |$Expression|) (eq opprime ’|construct|))
(| compExpressionList| argl mode env))
((and (eq opprime ’collect) (|coerceable| domain mode env))
(when (setq td (lcomp| (cons opprime argl) domain env))
(lcoerce| td mode)))
((and (consp domain) (eq (qfirst domain) ’|Mappingl)
(setq ans
(| compForm2| (cons opprime argl) mode
(setq env (|augModemapsFromDomainl| domain domain env))
(dolist (x (|getFormModemaps| (cons opprime argl) env)
(nreverse0 tmp6))
(when
(and (consp x)
(and (consp (gfirst x)) (equal (qcaar x) domain)))
(push x tmp6))))))
ans)
((setq ans
(| compForm2| (cons opprime argl) mode
(setq env (|addDomain| domain env))
(dolist (x (|getFormModemaps| (cons opprime argl) env)
(nreverseO tmp5))
(when
(and (consp x)
(and (consp (qfirst x)) (equal (qcaar x) domain)))
(push x tmp5)))))
ans)
((and (eq opprime ’|construct|) (|coerceable| domain mode env))
(when (setq td (lcompl| (cons opprime argl) domain env))
(lcoerce| td mode)))
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(t nil)))
(t
(setq env (|addDomain| mode env))
(cond
((and (setq mmList (|getFormModemaps| form env))
(setq td (|compForm2| form mode env mmList)))
td)
(t
(| compToApply| op argl mode env)))))))

14.2.35 defun compToApply

[compNoStacking pbdd]
[compApplication pBOH]
[$EmptyMode pZd]

— defun compToApply —

(defun |compToApply| (op argl m e)
(let (tt m1)
(declare (special |$EmptyModel))
(setq tt (lcompNoStacking| op |$EmptyModel e))
(when tt
(setq m1 (cadr tt))
(cond
((and (consp (car tt)) (eq (qcar (car tt)) ’quote)
(consp (qcdr (car tt))) (eq (qcddr (car tt)) nil)
(equal (gqcadr (car tt)) mil))
nil)
(t
(| compApplication| op argl m (caddr tt) tt))))))

14.2.36 defun compApplication

[eltForm p?7?]

[resolve pBEI])

[coerce pBRI]

[strconc p?7?]
[encodeltem pIXTl)
[getAbbreviation pPUS]|
[length p??]
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member p?7?]

comp pbYl]

isCategoryForm p??]
Category p?7?]
formatArngst p?7?]

[
[
[
[
[
[
[
[

— defun compApplication —

(defun |compApplication| (op argl m env tt)
(let (argml retm templ argTl nprefix opp form eltForm)
(declare (special |$form| |$opl| |$prefix| |$formalArglist| |$Categoryl))
(cond
((and (consp (cadr tt)) (eq (qcar (cadr tt)) ’|Mappingl)
(consp (qcdr (cadr tt))))
(setq retm (qcadr (cadr tt)))
(setq argml (qcddr (cadr tt)))

(cond
((not (eql (I#| argl) (l#| argml))) nil)
(t
(setq retm (|resolve| m retm))
(cond
((or (equal retm |$Categoryl) (lisCategoryForm| retm env))
nil)
(t

(setq argTl
(loop for x in argl for m in argml
collect (progn
(setq templ (or (lcomp| x m env) (return ’|failedl|)))
(setq env (caddr templ))

templ)))

(cond
((eq argTl ’|failed|) nil)
(t

(setq form

(cond

((and
(null

(or (|member| op |$formalArglist]|)
(Imember| (car tt) |$formalArgList])))

(atom (car tt)))
(setq nprefix

(or |$prefix| (|getAbbreviation| |$op| (l#| (cdr [$forml)))))
(setq opp

(intern

(strconc (|encodeItem| nprefix) ’|;| (lencodeItem| (car tt)))))
(cons opp
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(append
(loop for item in argTl collect (car item))
(list ’$))))
(t
(cons ’|calll
(cons (list ’|applyFun| (car tt))
(loop for item in argTl collect (car item)))))))
(lcoerce| (list form retm env) (|resolve| retm m)))))))))
((eq op ’lelt|) nil)
(t
(setq eltForm (cons ’|elt| (cons op argl)))
(lcomp| eltForm m env)))))

14.2.37 defun getFormModemaps

[getFormModemaps pBl7]

stackMessage p?7?]
$insideCategoryPackagelfTrue p??]

— defun getFormModemaps —

(defun |getFormModemaps| (form env)
(let (op argl domain opl modemapList nargs finalModemapList)
(declare (special |$insideCategoryPackageIfTruel))
(setq op (car form))
(setq argl (cdr form))
(cond
((and (consp op) (eq (qfirst op) ’lelt|) (CONSP (grest op))
(consp (qcddr op)) (eq (qcdddr op) nil))
(setq opl (third op))
(setq domain (second op))
(loop for x in (|getFormModemaps| (cons opl argl) env)
when (and (consp x) (consp (qfirst x)) (equal (qcaar x) domain))
collect x))
((null (atom op)) nil)
(t
(setq modemapList (|get| op ’|modemap| env))
(when |$insideCategoryPackageIlfTrue|
(setq modemapList
(loop for x in modemapList

607
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when (and (consp x) (consp (qfirst x)) (not (eq (qcaar x) ’$)))
collect x)))))
(cond
((eq op ’leltl)
(setq modemapList (|eltModemapFilter| (|last| argl) modemapList env)))
((eq op ’lsetelt])
(setq modemapList (|seteltModemapFilter| (CADR argl) modemapList env))))
(setq nargs (|#| argl))
(setq finalModemapList
(loop for mm in modemapList
when (equal (|#| (cddar mm)) nargs)
collect mm))
(when (and modemapList (null finalModemapList))
(| stackMessagel
(list ’|no modemap for| ’|%bl op ’|%dl| ’lwith | nargs ’| arguments|)))
finalModemapList))

14.2.38 defun eltModemapFilter

[isConstantId p??]
[stackMessage p?7]

— defun eltModemapFilter —

(defun |eltModemapFilter| (name mmList env)
(et (2)
(if (|isConstantId| name env)
(cond
((setq z
(loop for mm in mmList
when (and (consp mm) (consp (gqfirst mm)) (consp (qcdar mm))
(consp (qcddar mm))
(consp (qcdddar mm))
(equal (fourth (first mm)) name))
collect mm))
z)
(t
(| stackMessagel
(list ’|selector variable: | name ’| is undeclared and unbound|))
nil))
mmList)))
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14.2.39 defun seteltModemapFilter

[isConstantId p??]
[stackMessage p??]

— defun seteltModemapFilter —

(defun |seteltModemapFilter| (name mmList env)
(let (2)
(if (lisConstantId| name env)
(cond
((setq z
(loop for mm in mmList
when (equal (car (cdddar mm)) name)
collect mm))

z)
(t
(|stackMessagel
(list ’|selector variable: | name ’| is undeclared and unbound|))
nil))
mmList)))

14.2.40 defun compExpressionList

[nreverse0 p?7?]
[comp pEd]
[convert pBOM]
[$Expression p?7?]

— defun compExpressionList —

(defun |compExpressionList| (argl m env)
(let (tmpl tlst)
(declare (special |$Expression]|))
(setq tlst
(prog (result)
(return
(do ((tmp2 argl (cdr tmp2)) (x nil))
((or (atom tmp2)) (nreverse0 result))
(setq x (car tmp2))
(setq result
(cons
(progn

(setq tmpl (or (lcompl| x |$Expression| env) (return ’|failed|)))

(setq env (third tmpl))

609
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tmpl)
result))))))

(unless (eq tlst ’|failedl|)
(lconvert |
(list (cons ’list
(prog (result)
(return

(do ((tmp3 tlst (cdr tmp3)) (y nil))

((or (atom tmp3)) (nreverse0 result))
(setq y (car tmp3))
(setq result (cons (car y) result))))))

| $Expression| env)

m))))

14.2.41 defun compForm2

[take p?7?]
length p?7?]
nreverse0 p?7?]
sublis p?7?]
assoc p?7?]
PredImplies p??]

compUniquely pBIg]
compFormPartiallyBottomUp pBEI3]
compForm3 pEI7]

$EmptyMode plCZ7]
$TriangleVariableList p??]

[
[
[
[
[
FsSimple p?7?]
[
[
[
[

— defun compForm2 —

(defun |compForm2| (form mode env modemapList)

(let (op argl sargl alist dc cond nsig v ncond deleteList newList td tl
partialModelist tmpl tmp2 tmp3 tmp4 tmp5 tmp6 tmp7)

(declare (special |$EmptyMode| |$TriangleVariableList]|))

(setq
(setq
(setq
(setq
(setq
; now
; the

op (car form))

argl (cdr form))

sargl (take (|#| argl) |$TriangleVariablelList]|))

alist (mapcar #’(lambda (x y) (cons x y)) sargl argl))
modemaplist (sublis alist modemapList))

delete any modemaps that are subsumed by something else, provided
conditions are right (i.e. subsumer true whenever subsumee true)

(dolist (u modemapList)
(cond
((and (consp u)
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(progn
(setq tmp6 (qfirst u))
(and (consp tmp6) (progn (setq dc (qfirst tmp6)) t)))
(progn
(setq tmp7 (qrest u))
(and (consp tmp7) (eq (qrest tmp7) nil)
(progn
(setq tmpl (qfirst tmp7))
(and (consp tmpl)
(progn
(setq cond (gqfirst tmpl))
(setq tmp2 (qrest tmpl))
(and (consp tmp2) (eq (qrest tmp2) nil)
(progn
(setq tmp3 (qfirst tmp2))
(and (consp tmp3) (eq (qfirst tmp3) ’|Subsumed|)
(progn
(setq tmp4 (qrest tmp3))
(and (consp tmp4)
(progn
(setq tmp5 (qrest tmp4))
(and (consp tmp5)
(eq (qrest tmp5) nil)

(progn
(setq nsig (qfirst tmp5))
£)))))))))))))

(setq v (lassoc| (cons dc nsig) modemapList))

(consp v)

(progn

(setq tmp6 (qrest v))
(and (consp tmp6) (eq (qrest tmp6) nil)
(progn
(setq tmp7 (qfirst tmp6))
(and (consp tmpT7)
(progn
(setq ncond (qfirst tmp7))
t))))))
(setq deletelist (cons u deletelist))
(unless (|PredImplies| ncond cond)
(setq newList (push ‘(,(car u) (,cond (elt ,dc nil))) newList))))))
(when deletelist
(setq modemapList
(remove-if #’(lambda (x) (member x deletelist)) modemapList)))
; it is important that subsumed ops (newlList) be considered last
(when newList (setq modemapList (append modemapList newList)))
(setq tl
(loop for x in argl
while (and (|isSimplel| x)
(setq td (lcompUniquely| x |$EmptyMode| env)))
collect td
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do (setq env (third td))))
(cond
((some #’identity tl)
(setq partialModeList (loop for x in tl collect (when x (second x))))
(or
(| compFormPartiallyBottomUp| form mode env modemaplist partialModelList)
(lcompForm3| form mode env modemapList)))
(t (lcompForm3| form mode env modemapList)))))

14.2.42 defun compForm3

[compFormWithModemap p?7?]
[compUniquely pBId]
[$compUniquelylfTrue p??]

— defun compForm3 —

(defun |compForm3| (form mode env modemapList)
(let (op argl mml tt)
(declare (special |$compUniquelyIfTruel))
(setq op (car form))
(setq argl (cdr form))
(setq tt
(let (result)
(maplist #’(lambda (mlst)
(setq result (or result
(| compFormWithModemap| form mode env (car (setq mml mlst))))))
modemapList)
result))
(when |$compUniquelyIfTruel
(if (let (result)
(mapcar #’(lambda (mm)
(setq result (or result (|compFormWithModemap| form mode env mm))))
(rest mml))
result)
(throw ’|compUniquely| nil)
tt))
tt))



14.2. THE TOP LEVEL COMPILER COMMAND 613

14.2.43 defun compFocompFormWithModemap

[isCategoryForm p??]

[isFunctor p2ad]
[substituteIntoFunctorModemap pGId]
[listOfSharpVars p??]
[coerceable pBhE|
[compApplyModemap pPZa3]
[isCategoryForm p?7?]
[identp p?7?]
get p?7]
[last p?7?]
[convert, pBO]

[$Category p??]
[$FormalMapVariableList pPGa]

— defun compFormWithModemap —

(defun |compFormWithModemap| (form m env modemap)
(prog (op argl sv target cexpr targetp map templ f transimp sl mp formp z c
Xp ep tt)
(declare (special |$Category| |$FormalMapVariableList|))
(return
(progn
(setq op (car form))
(setq argl (cdr form))
(setq map (car modemap))
(setq target (cadar modemap))
(when (and (|isCategoryForm| target env) (|isFunctor| op))
(setq templ (or (|substituteIntoFunctorModemap| argl modemap env)
(return nil)))
(setq modemap (car templ))
(setq env (cadr templ))
(setq map (car modemap))
(setq target (cadar modemap))
(setq cexpr (cdr modemap))
modemap)
(setq sv (|listOfSharpVars| map))
(when sv
(loop for x in argl for ss in |$FormalMapVariableList|
do (when (|member| ss sv)
(setq modemap (subst x ss modemap :test #’equal))
(setq map (car modemap))
(setq target (cadar modemap))
(setq cexpr (cdr modemap))
modemap) ))
(cond
((null (setq targetp (|coerceable| target m env))) nil)



614 CHAPTER 14.

(t
(setq map (cons targetp (cdr map)))
(setq templ (or (|compApplyModemap| form modemap env nil)
(return nil)))
(setq f (car templ))
(setq transimp (cadr templ))
(setq sl (caddr templ))
(setq mp (sublis sl (elt map 1)))
(setq xp
(progn

THE COMPILER

(setq formp (cons f (loop for tt in transimp collect (car tt))))

(cond

((or (equal mp |$Categoryl|) (|isCategoryForm| mp env)) formp)

((and (eq op ’lelt|) (consp f) (eq (qcar f) ’xlam)
(identp (car argl))
(setq ¢ (lget| (car argl) ’|condition| env))
(consp c) (eq (gcdr c) nil)
(consp (qcar c)) (eq (qcaar c) ’|casel)
(consp (qcdar c)) (equal (qcadar c) z)
(consp (gqcddar c)) (eq (qcdr (qcddar c)) nil)
(or (and (comnsp (qcaddar c))
(eq (qcar (qcaddar c)) ’|:1)
(consp (qcdr (qcaddar c)))
(equal (qcadr (qcaddar c)) (cadr argl))
(consp (qcddr (qcaddar c)))
(eq (qcdddr (gcaddar c)) nil)
(equal (qcaddr (qcaddar c)) m))
(eq (qcaddar c) (cadr argl))))
(list ’cdr (car argl)))
(t (cons ’lcalll formp)))))
(setq ep
(if transimp
(caddr (|last| transimp))
env))
(setq tt (list xp mp ep))
(lconvert| tt m)))))))

14.2.44 defun substituteIntoFunctorModemap

[keyedSystemError p??]
[eqsubstlist p??]
[compOrCroak pbss|
[sublis p?7?]

— defun substituteIntoFunctorModemap —
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(defun |substituteIntoFunctorModemap| (argl modemap env)
(let (dc sig tmpl tl substitutionList)
(setq dc (caar modemap))
(setq sig (cdar modemap))
(cond
((not (eql (l#| dc) (1#| sig)))
(lkeyedSystemError| ’S2GE0016
(list "substituteIntoFunctorModemap" "Incompatible maps")))
((equal (|#| argl) (l#| (cdr sig)))
(setq sig (eqsubstlist argl (cdr dc) sig))
(setq tl
(loop for a in argl for m in (rest sig)
collect (progn
(setq tmpl (l|compOrCroak| a m env))
(setq env (caddr tmpl))
tmp1)))
(setq substitutionList
(loop for x in (rest dc) for tt in tl
collect (cons x (car tt))))
(list (sublis substitutionList modemap) env))

(t nil))))

14.2.45 defun compFormPartiallyBottomUp

[compForm3 pBI7|
[compFormMatch pBI3]

— defun compFormPartiallyBottomUp —

(defun |compFormPartiallyBottomUp| (form mode env modemapList partialModeList)
(let (mmList)
(when (setq mmList (loop for mm in modemapList
when (|compFormMatch| mm partialModeList)
collect mm))
(| compForm3| form mode env mmList))))

14.2.46 defun compFormMatch

— defun compFormMatch —
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(defun |compFormMatch| (mm partialModelist)
(labels (
(ismatch (a b)
(cond
((null b) t)
((null (car b)) (|compFormMatch,match| (cdr a) (cdr b)))
((and (equal (car a) (car b)) (ismatch (cdr a) (cdr b)))))))
(and (consp mm) (consp (qfirst mm)) (consp (qcdar mm))
(ismatch (qcddar mm) partialModeLlist))))

14.2.47 defun compUniquely

[compUniquely pBIH]
[comp pbdd]
[$compUniquelyIlfTrue p??]

— defun compUniquely —

(defun |compUniquely| (x m env)

(let (|$compUniquelyIfTruel)

(declare (special |$compUniquelyIfTruel))
(setq |$compUniquelyIfTruel| t)
(catch ’|compUniquely| (lcomp| x m env))))

14.2.48 defun compArgumentsAndTryAgain

[comp pBYUD)
[compForm1 pBO3]|
[$EmptyMode pCrd]

— defun compArgumentsAndTryAgain —

(defun |compArgumentsAndTryAgain| (form mode env)
(let (argl tmpl a tmp2 tmp3 u)
(declare (special |$EmptyModel))
(setq argl (cdr form))
(cond
((and (consp form) (eq (gfirst form) ’leltl)
(progn
(setq tmpl (qrest form))
(and (consp tmpl)

THE COMPILER
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(progn
(setq a (gfirst tmpl))
(setq tmp2 (qrest tmpl))
(and (consp tmp2) (eq (qrest tmp2) nil))))))
(when (setq tmp3 (lcomp| a |$EmptyMode| env))
(setq env (third tmp3))
(lcompForml| form mode env)))
(t
(setq u
(dolist (x argl)
(setq tmp3 (or (lcompl x |$EmptyMode| env) (return °’|failed|)))
(setq env (third tmp3))
tmp3))
(unless (eq u ’|failedl|)
(| compForml| form mode env))))))

14.2.49 defun compWithMappingMode

[compWithMappingModel pBI7|
[$formalArgList p?7?]

— defun compWithMappingMode —

(defun |compWithMappingMode| (form mode 0ldE)
(declare (special |$formalArgList]))
(| compWithMappingModel| form mode oldE |$formalArgListl))

14.2.50 defun compWithMappingModel

[isFunctor plZd]

get p?7?)
extendsCategoryForm p??]
compLambda pBZT]
stackAndThrow p??]

take p?7?]
compMakeDeclaration pGZd]
hasFormalMapVariable pEZ3]
comp phYl]
extractCodeAndConstructTriple p622|
optimizeFunctionDef pP23]

[
[
[
[
[
[
[
[
[
[
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comp-tran p??]
freelist pBZ3]
$formalArgList p?7?]
$killOptimizelfTrue p??]
$funname p??]

$funnameTail p??]
$QuickCode p?7?]
$EmptyMode pL72|
$FormalMap VariableList pPGa]
$CategoryFrame p?7?]
$formatArgList p??]

[
[
[
[
[
[
[
[
[
[
[

— defun compWithMappingModel —

(defun |compWithMappingModel| (form mode oldE |$formalArgList|)
(declare (special |$formalArgList]))
(prog (I$killOptimizeIfTrue| $funname $funnameTail mprime sl tmpl tmp2
tmp3 tmp4 tmpb5 tmp6 target argModelist nx oldstyle ress vll vl e tt
u frees i scode locals body vec expandedFunction fname uu)
(declare (special |$killOptimizeIfTrue| $funname $funnameTail
|$QuickCode| |$EmptyMode| |$FormalMapVariableList|
| $CategoryFrame| |$formatArgListl]))
(return
(seq
(progn
(setq mprime (second mode))
(setq sl (cddr mode))
(setq |$killOptimizeIfTrue| t)
(setq e oldE)
(cond
((lisFunctor| form)
(cond
((and (progn
(setq tmpl (lget| form ’|modemap| |$CategoryFramel))
(and (consp tmpl)
(progn
(setq tmp2 (qfirst tmpl))
(and (consp tmp2)
(progn
(setq tmp3 (gqfirst tmp2))
(and (consp tmp3)
(progn
(setq tmp4 (grest tmp3))
(and (consp tmp4)
(progn
(setq target (qfirst tmp4))
(setq argModelList (qrest tmp4))
t)))))
(progn
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(setq tmp5 (qrest tmp2))
(and (consp tmp5) (eq (grest tmp5) nil)))))))
(prog (t1)
(setq t1 t)
(return
(do ((t2 nil (null t1))
(t3 argModelList (cdr t3))
(newmode nil)
(t4 sl (cdr t4))
(s nil))
((or t2 (atom t3)
(progn (setq newmode (car t3)) nil)

(atom t4)
(progn (setq s (car t4)) nil))
t1)
(seq (exit
(setq t1

(and t1 (|extendsCategoryForm| ’$ s newmode))))))))
(lextendsCategoryForm| ’$ target mprime))
(return (list form mode e )))
(t nil)))
(t
(when (stringp form) (setq form (intern form)))
(setq ress nil)
(setq oldstyle t)
(cond
((and (consp form)
(eq (gfirst form) ’+->)
(progn
(setq tmpl (qrest form))
(and (consp tmpl)
(progn
(setq vl (gfirst tmpl))
(setq tmp2 (qrest tmpl))
(and (consp tmp2)
(eq (qrest tmp2) nil)
(progn (setq nx (gfirst tmp2)) t))))))
(setq oldstyle nil)
(cond
((and (consp vl1) (eq (gfirst vl) ’[:1))
(setq ress (|compLambda| form mode o0ldE))
ress)
(t
(setq vl
(cond
((and (comnsp vl)
(eq (gfirst vl1) ’|@Tuplel)
(progn (setq vll (grest vl)) t))
v1l1)
(t v1)))
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(setq vl
(cond
((symbolp v1) (comns vl nil))
((and
(listp v1)
(prog (t5)
(setq t5 t)
(return
(do ((t7 nil (null t5))
(t6 vl (cdr t6))
(v nil))
((or t7 (atom t6) (progn (setq v (car t6)) nil)) t5)
(seq
(exit
(setq t5 (and t5 (symbolp v)))))))))
vl)
(t
(|stackAndThrow| (cons ’|bad +-> arguments:| (list v1 ))))))
(setq |$formatArgList| (append vl |$formalArgList]))
(setq form nx))))
(t
(setq vl (take (|#| sl) |$FormalMapVariableList|))))
(cond
(ress ress)
(t
(do ((t8 sl (cdr t8)) (m nil) (£9 vl (cdr t9)) (v nil))
((or (atom t8)
(progn (setq m (car t8)) nil)
(atom t9)
(progn (setq v (car t9)) nil))
nil)
(seq (exit (progn
(setq tmp6
(| compMakeDeclaration| (list ’|:| v m ) |$EmptyModel e))
(setq e (third tmp6))
tmp6))))
(cond
((and oldstyle
(null (null v1))
(null (|hasFormalMapVariable| form v1)))
(return
(progn
(setq tmp6 (or (lcomp| (cons form vl) mprime e) (return nil)))
(setq u (car tmp6))
(lextractCodeAndConstructTriple| u mode o0ldE))))
((and (null v1) (setq tt (lcomp| (cons form nil) mprime e)))
(return
(progn
(setq u (car tt))
(lextractCodeAndConstructTriple| u mode oldE))))
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(t

(setq tmp6 (or (lcomp| form mprime e) (return nil)))

(setq u (car tmp6))

(setq uu (|optimizeFunctionDef| ‘(nil (lambda ,vl ,u))))
; —— At this point, we have a function that we would like to pass.
; —— Unfortunately, it makes various free variable references outside
; —-— itself. So we build a mini-vector that contains them all, and
;  —— pass this as the environment to our inner function.

(setq $funname nil)

(setq $funnameTail (list nil))

(setq expandedFunction (comp-tran (second uu)))

(setq frees (freelist expandedFunction vl nil e))

(setq expandedFunction

(cond
((eql (l#]| frees) 0)
(cons ’lambda (cons (append vl (list ’$$))
(cddr expandedFunction))))
((eql (l#]| frees) 1)
(setq vec (caar frees))
(cons ’lambda (cons (append vl (list vec))
(cddr expandedFunction))))
(t
(setq scode nil)
(setq vec nil)
(setq locals nil)
(setq i -1)
(do ((t0 frees (cdr t0)) (v nil))
((or (atom t0) (progn (setq v (car t0)) nil)) nil)
(seq
(exit
(progn
(setq i (plus i 1))
(setq vec (cons (car v) vec))
(setq scode
(cons
(cons ’setq
(cons (car v)
(cons
(cons
(cond
(1$QuickCode| ’qrefelt)
(t ’elt))
(cons ’$$ (cons i nil)))
nil)))
scode))
(setq locals (cons (car v) locals))))))
(setq body (cddr expandedFunction))
(cond
(locals
(cond
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((and (consp body)
(progn
(setq tmpl (qfirst body))
(and (consp tmpl)
(eq (qfirst tmpl) ’declare))))
(setq body
(cons (car body)
(cons
(cons ’prog
(cons locals
(append scode
(cons
(cons ’return
(cons
(cons ’progn
(cdr body))
nil))
nil))))
nil))))
(t
(setq body
(cons
(cons ’prog
(cons locals
(append scode
(cons
(cons ’return
(cons
(cons ’progn body)
nil))
nil))))
nil))))))
(setq vec (cons ’vector (nreverse vec)))
(cons ’lambda (cons (append vl (list ’$$)) body)))))
(setq fname (list ’closedfn expandedFunction))
(setq uu
(cond
(frees (list ’cons fname vec))
(t (list ’list fname))))
(list uu mode 01ldE))))))))))))

14.2.51 defun extractCodeAndConstructTriple

— defun extractCodeAndConstructTriple —
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(defun |extractCodeAndConstructTriple| (form mode oldE)
(let (tmpl a fn op env)
(cond
((and (consp form) (eq (qfirst form) ’|calll)
(progn
(setq tmpl (qrest form))
(and (consp tmpl)
(progn (setq fn (gfirst tmpl)) t))))
(cond
((and (consp fn) (eq (gfirst fn) ’|applyFun|)
(progn
(setq tmpl (qrest fn))
(and (consp tmpl) (eq (qrest tmpl) nil)
(progn (setq a (qfirst tmpl)) t))))
(setq fn a)))
(list fn mode oldE))
(t
(setq op (car form))
(setq env (car (reverse (cdr form))))
(list (list ’cons (list ’|function| op) env) mode o0ldE)))))

14.2.52 defun hasFormalMapVariable

[hasFormalMapVariable ScanOrPairVec (vol5)]
[$formalMapVariables p??]

— defun hasFormalMapVariable —

(defun |hasFormalMapVariable| (x vl)
(let (|$formalMapVariables|)
(declare (special |$formalMapVariables]|))
(when (setq |$formalMapVariables| vl)
(IScanOrPairVec| #’(lambda (y) (member y |$formalMapVariables|)) x))))

14.2.53 defun argsToSig

— defun argsToSig —

(defun |argsToSigl| (args)
(let (tmpl v tmp2 tt sigl argl bad)
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(cond
((and (consp args) (eq (qfirst args) ’|:|)
(progn
(setq tmpl (qrest args))
(and (consp tmpl)
(progn
(setq v (qfirst tmpl))
(setq tmp2 (qrest tmpl))
(and (consp tmp2)
(eq (grest tmp2) nil)
(progn
(setq tt (gfirst tmp2))
t))))))
(1ist (list v) (list tt)))
(t
(setq sigl nil)
(setq argl nil)
(setq bad nil)
(dolist (arg args)
(cond
((and (consp arg) (eq (gfirst arg) ’|:|)
(progn
(setq tmpl (qrest arg))
(and (consp tmpl)
(progn
(setq v (qfirst tmpl))
(setq tmp2 (qrest tmpl))
(and (consp tmp2) (eq (qrest tmp2) nil)
(progn
(setq tt (qfirst tmp2))
t))))))
(setq sigl (cons tt sigl))
(setq argl (cons v argl)))
(t (setq bad t))))
(cond
(bad (list nil nil ))
(t (list (reverse argl) (reverse sigl))))))))

14.2.54 defun compMakeDeclaration

[compColon p2dm]
[$insideExpressionIfTrue p??]

— defun compMakeDeclaration —

(defun |compMakeDeclaration| (form mode env)

THE COMPILER
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(let (|$insideExpressionIfTruel)

(declare (special |$insideExpressionIfTruel))
(setq |$insideExpressionIfTrue| nil)
(lcompColon| form mode env)))

14.2.55 defun modifyModeStack

[say p?7]
[copy p?7?]
[setelt p??]

[resolve pBEI])

[$reportExitModeStack p??]

[$exitModeStack p??]

— defun modifyModeStack —

(defun |modifyModeStack| (m index)
(declare (special |$exitModeStack| |$reportExitModeStack]))
(if |$reportExitModeStack]|

(say "exitModeStack: " (copy |$exitModeStack]|)

" o====> "

(progn
(setelt |$exitModeStack| index
(lresolve| m (elt |$exitModeStack| index)))
| $exitModeStack]))
(setelt |$exitModeStack| index
(lresolve| m (elt |$exitModeStack| index)))))

14.2.56 defun Create a list of unbound symbols

We walk argument u looking for symbols that are unbound. If we find a symbol we add it
to the free list. If it occurs in a prog then it is bound and we remove it from the free list.
Multiple instances of a single symbol in the free list are represented by the alist (symbol .
count) [freelist pBZF]

[freelist assq (vol5)]

[freelist identp (vol5)]

[getmode p?7]

[unionqg p??)

— defun freelist —



626 CHAPTER 14.

(defun freelist (u bound free e)
(let (v op)
(if (atom u)
(cond
((null (identp u)) free)
((member u bound) free)
; more than 1 free becomes alist (name . number)
((setq v (assq u free)) (rplacd v (+ 1 (cdr v))) free)
((null (|getmode| u e)) free)
(t (cons (cons u 1) free)))
(progn
(setq op (car w))
(cond
((member op ’(quote go |function|)) free)
((eq op ’lambda) ; lambdas bind symbols
(setq bound (unionq bound (second u)))
(dolist (v (cddr uw))
(setq free (freelist v bound free e))))
((eq op ’prog) ; progs bind symbols
(setq bound (unionq bound (second u)))
(dolist (v (cddr u))
(unless (atom v)
(setq free (freelist v bound free e)))))
((eq op ’seq)
(dolist (v (cdr w))
(unless (atom v)
(setq free (freelist v bound free e)))))
((eq op ’cond)
(dolist (v (cdr w))
(dolist (vv v)
(setq free (freelist vv bound free e)))))
(t

THE COMPILER

(when (atom op) (setq u (cdr w))) ; atomic functions aren’t descended

(dolist (v u)
(setq free (freelist v bound free e)))))
free))))

14.2.57 defun compOrCroakl,compactify

[compOrCroakl,compactify pbEZg]
[lassoc p??]

— defun compOrCroakl,compactify —

(defun |compOrCroakl,compactify| (al)
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(cond

((null al) nil)

((lassoc (caar al) (cdr al)) (|compOrCroakl,compactifyl| (cdr al)))
(t (cons (car al) (|compOrCroakl,compactify| (cdr al))))))

14.2.58 defun Compiler/Interpreter interface

[ncINTERPFILE SpadInterpretStream (vol5)]
[$EchoLines p??]
[$ReadingFile p??]

— defun ncINTERPFILE —

(defun |ncINTERPFILE| (file echo)

(let ((|$EchoLines| echo) (|$ReadingFilel t))
(declare (special |$Echolines| |$ReadingFilel))
(|SpadInterpretStream| 1 file nil)))

14.2.59 defun recompile-lib-file-if-necessary

[compile-lib-file pG23]
[*lisp-bin-filetype* p??]

— defun recompile-lib-file-if-necessary —

(defun recompile-lib-file-if-necessary (1lfile)
(let* ((bfile (make-pathname :type *lisp-bin-filetype* :defaults 1lfile))
(bdate (and (probe-file bfile) (file-write-date bfile)))
(l1date (and (probe-file 1file) (file-write-date 1file))))
(declare (special *lisp-bin-filetypex))
(unless (and ldate bdate (> bdate ldate))
(compile-lib-file 1file)
(list bfile))))

14.2.60 defun spad-fixed-arg

— defun spad-fixed-arg —
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(defun spad-fixed-arg (fname )
(and (equal (symbol-package fname) (find-package "BOOT"))
(not (get fname ’compiler::spad-var-arg))
(search ";" (symbol-name fname))
(or (get fname ’compiler::fixed-args)
(setf (get fname ’compiler::fixed-args) t)))
nil)

14.2.61 defun compile-lib-file

— defun compile-lib-file —

(defun compile-lib-file (fn &rest opts)
(unwind-protect
(progn
(trace (compiler::fast-link-proclaimed-type-p
:exitcond nil
:entrycond (spad-fixed-arg (car system::arglist))))
(trace (compiler::tldefun
:exitcond nil
rentrycond (spad-fixed-arg (caar system::arglist))))
(apply #’compile-file fn opts))
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(untrace compiler::fast-link-proclaimed-type-p compiler::tldefun)))

14.2.62 defun compileFileQuietly

if $InteractiveMode then use a null outputstream [$InteractiveMode p??]

[*standard-output* p??]
— defun compileFileQuietly —

(defun |compileFileQuietly| (£fn)
(et (
(*standard-output*
(if |$InteractiveMode| (make-broadcast-stream)
*standard-output*)))
(declare (special *standard-output* |$InteractiveModel))
(compile-file fn)))
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14.2.63 defvar $byConstructors

— initvars —

(defvar |$byConstructors| () "list of constructors to be compiled")

14.2.64 defvar $constructorsSeen

— initvars —

(defvar |$constructorsSeen| () "list of constructors found")
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Chapter 15

Level 1

15.0.65 defvar $current-fragment

A string containing remaining chars from readline; needed because Symbolics read-line re-
turns embedded newlines in a c-m-Y.
— initvars —

(defvar current-fragment nil)

15.0.66 defun read-a-line

[subseq p?7?]
[Line-New-Line p??]
[read-a-line pG3T]
[*eof* p?7?]
[File-Closed p??]

— defun read-a-line —

(defun read-a-line (&optional (stream t))
(let (cp)
(declare (special *eof* File-Closed))
(if (and Current-Fragment (> (length Current-Fragment) 0))
(let ((line (with-input-from-string
(s Current-Fragment :index cp :start 0)
(read-line s nil nil))))
(setq Current-Fragment (subseq Current-Fragment cp))
line)
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(prog nil

(when (stream-eof in-stream)
(setq File-Closed t)
(setq *eof* t)
(Line-New-Line (make-string 0) Current-Line)
(return nil))

(when (setq Current-Fragment (read-line stream))
(return (read-a-line stream)))))))
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Level 0

16.1 Line Handling

16.1.1 Line Buffer

The philosophy of lines is that

e NEXT LINE will always return a non-blank line or fail.

e Every line is terminated by a blank character.

Hence there is always a current character, because there is never a non-blank line, and there
is always a separator character between tokens on separate lines. Also, when a line is read,
the character pointer is always positioned ON the first character.

16.1.2 defstruct $line

— initvars —

(defstruct line "Line of input file to parse."
(buffer (make-string 0) :type string)
(current-char #\Return :type character)
(current-index 1 :type fixnum)
(last-index O :type fixnum)

(number O :type fixnum))
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16.1.3 defvar $current-line

The current input line.
— initvars —

(defvar current-line (make-line))

16.1.4 defmacro line-clear
[$line pBE33|

— defmacro line-clear —

(defmacro line-clear (line)

“(let ((1 ,limne))
(setf (line-buffer 1) (make-string 0))
(setf (line-current-char 1) #\return)
(setf (line-current-index 1) 1)
(setf (line-last-index 1) 0)
(setf (line-number 1) 0)))

16.1.5 defun line-print

[$line pB33]
[$out-stream p?7]

— defun line-print —
(defun line-print (line)
(declare (special out-stream))

(format out-stream "“&~5D> “A~%" (Line-Number line) (Line-Buffer Line))
(format out-stream "“v@T~~%" (+ 7 (Line-Current-Index line))))

16.1.6 defun line-at-end-p
[$line pB33]

— defun line-at-end-p —
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(defun line-at-end-p (line)
"Tests if line is empty or positioned past the last character."
(>= (line-current-index line) (line-last-index line)))

16.1.7 defun line-past-end-p
[$line pE33)

— defun line-past-end-p —
(defun line-past-end-p (line)

"Tests if line is empty or positioned past the last character."
(> (line-current-index line) (line-last-index line)))

16.1.8 defun line-next-char
[$line pBE33)
— defun line-next-char —

(defun line-next-char (line)
(elt (line-buffer line) (1+ (line-current-index line))))

16.1.9 defun line-advance-char
[$line pB33)

— defun line-advance-char —
(defun line-advance-char (line)

(setf (line-current-char line)
(elt (line-buffer line) (incf (line-current-index line)))))
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16.1.10 defun line-current-segment

[$line pE33]

— defun line-current-segment —

(defun line-current-segment (line)
"Buffer from current index to last index."
(if (line-at-end-p line)
(make-string 0)
(subseq (line-buffer line)
(line-current-index line)
(line-last-index line))))

16.1.11 defun line-new-line

[$line pE33]

— defun line-new-line —

(defun line-new-line (string line &optional (linenum nil))
"Sets string to be the next line stored in line."
(setf (line-last-index line) (1- (length string)))
(setf (line-current-index line) 0)
(setf (line-current-char line)
(or (and (> (length string) 0) (elt string 0)) #\Return))
(setf (line-buffer line) string)
(setf (line-number line) (or linenum (1+ (line-number line)))))

16.1.12 defun next-line

[$in-stream p?7?]
[$line-handler p?7]

— defun next-line —

(defun next-line (&optional (in-stream t))
(declare (special in-stream line-handler))
(funcall Line-Handler in-stream))
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16.1.13 defun Advance-Char

[Line-At-End-P p?7?]
[Line-Advance-Char p??]
[next-line pB3A]
[current-char pEG3|
[$in-stream p?7?]

[$line pG33]

— defun Advance-Char —

(defun Advance-Char ()
"Advances IN-STREAM, invoking Next Line if necessary."
(declare (special in-stream))
(loop
(cond
((not (Line-At-End-P Current-Line))
(return (Line-Advance-Char Current-Line)))
((next-line in-stream)
(return (current-char)))
((return nil)))))

16.1.14 defun storeblanks

— defun storeblanks —

(defun storeblanks (line n)
(do (4 0 (1+ 1))
((= i n) line)

(setf (char line i) #\ )))

16.1.15 defun initial-substring

— defun initial-substring —

(defun initial-substring (pattern line)
(let ((ind (mismatch pattern line)))
(or (null ind) (eql ind (size pattern)))))
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16.1.16 defun get-a-line

[is-console phad]
[get-a-line mkprompt (vol5)]
[read-a-line pG3T]

— defun get-a-line —

(defun get-a-line (stream)
(when (is-console stream) (princ (mkprompt)))
(let ((11 (read-a-line stream)))
(if (and (stringp 11) (adjustable-array-p 11))
(make-array (array-dimensions 11) :element-type ’string-char
:adjustable t :initial-contents 11)

11)))
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The Chunks

— Compiler —
(in-package "BOOT")
\getchunk{initvars}

\getchunk{LEDNUDTables}
\getchunk{GLIPHTable}
\getchunk{RENAMETOKTable}
\getchunk{GENERICTable}

\getchunk{defmacro bang}
\getchunk{defmacro line-clear}
\getchunk{defmacro must}
\getchunk{defmacro nth-stack}
\getchunk{defmacro pop-stack-1}
\getchunk{defmacro pop-stack-2}
\getchunk{defmacro pop-stack-3}
\getchunk{defmacro pop-stack-4}
\getchunk{defmacro reduce-stack-clear}
\getchunk{defmacro stack-/-empty}
\getchunk{defmacro star}

\getchunk{defun action}

\getchunk{defun addArgumentConditions}
\getchunk{defun addclose}

\getchunk{defun addConstructorModemaps}
\getchunk{defun addDomain}

\getchunk{defun addEltModemap}
\getchunk{defun addEmptyCapsuleIfNecessary}
\getchunk{defun addModemapKnown}

639



640

\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun

\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun

\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun
\getchunk{defun

CHAPTER 17.

addModemap}

addModemap0}

addModemap1}

addNewDomain}
add-parens-and-semis-to-line}
addSuffix}

Advance-Char}

advance-token}

alistSize}

allLASSOCs}

aplTran}

aplTrani}

aplTranList}

applyMapping}

argsToSig}

assignError}

AssocBarGensym}
auglLisplibModemapsFromCategory}
augmentLisplibModemapsFromFunctor}
augModemapsFromCategory}
augModemapsFromCategoryRep}
augModemapsFromDomain}
augModemapsFromDomainl}
autoCoerceByModemap}

blankp}
bootStrapError}
buildLibAttr}
buildLibAttrs}
buildLibdb}
buildLibdbConEntry}
buildLibdbString}
buildLibOp}
buildLibOps}
bumperrorcount}

canReturn}

char-eq}

char-ne}
checkAddBackSlashes}
checkAddIndented}
checkAddMacros}
checkAddPeriod}
checkAddSpaces}
checkAddSpaceSegments}
checkAlphabetic}
checkAndDeclare}
checkArguments}
checkBalance}
checkBeginEnd}
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checkDocError}
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checkExtract}
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checkGetArgs}
checkGetLispFunctionName}
checkGetMargin}
checkGetParse}

checkGetStringBeforeRightBrace}

checkHTargs}
checkIeEg}
checkIeEgfun}
checkIndentedLines}
checkIsValidType}
checkLookForLeftBrace}
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checkNumOfArgs}
checkRecordHash}
checkRemoveComments}
checkRewrite}
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checkSkipBlanks}
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checkTransformFirsts}
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checkWarning}
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coerceExtraHard}
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collectAndDeleteAssoc}
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comma2Tuple}
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comp}

comp2}

comp3}

compAdd}

compAndDefine}
compApplication}
compApply}
compApplyModemap}
compArgumentConditions}
compArgumentsAndTryAgain}
compAtom}
compAtomWithModemap}
compAtSign}
compBoolean}
compCapsule}
compCapsuleInner}
compCapsuleItems}
compCase}

compCasel}

compCat}

compCategory}
compCategoryIltem}
compCoerce}
compCoercel}

compColon}
compColonInside}
compCons}

compCons1}
compConstruct}
compConstructorCategory}
compDefine}
compDefinel}
compDefineAddSignature}
compDefineCapsuleFunction}
compDefineCategory}
compDefineCategoryl}
compDefineCategory2}
compDefineFunctor}
compDefineFunctorl}
compDefineLisplib}
compDefWhereClause}
compElt}

compExit}
compExpression}
compExpressionList}
compForm}

compForm1}

compForm2}

compForm3}
compFormMatch}
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compForMode}
compFormPartiallyBottomUp}
compFormWithModemap}
compFromIf}
compFunctorBody}
compHas}
compHasFormat}
compIf}

compile}
compileCases}
compileConstructor}
compileConstructorl}
compileDocumentation}
compileFileQuietly}
compile-lib-file}
compiler}
compilerDoit}

compilerDoitWithScreenedLisplib}

compileSpad2Cmd}
compileSpadLispCmd}
compileTimeBindingOf}
compImport}
compInternalFunction}
compIs}

compJoin}

compLambda}
compLeave}

compList}

compMacro}
compMakeCategoryObject}
compMakeDeclaration}
compMapCond}
compMapCond’ }
compMapCond’ ’}
compMapCondFun}
compNoStacking}
compNoStackingl}
compOrCroak}
compOrCroaki1}
compOrCroakl, compactify}
compPretend}
compQuote}
compRepeatOrCollect}
compReduce}
compReducel}
compReturn}

compSeq}

compSeqItem}
compSeql}

compSetqg}
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compSetql}
compSingleCapsuleltem}
compString}
compSubDomain}
compSubDomainl}
compSymbol}
compSubsetCategory}
compSuchthat}
compToApply}
compTopLevel}
compTuple2Record}
compTypeOf}
compUniquely}
compVector}
compWhere}
compWithMappingMode}
compWithMappingModel}
constructMacro}
containsBang}
convert}
convertOpAlist2compilerInfo}
convertOrCroak}
current-char}
current-symbol}
current-token}

dbReadLines}
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decodeScripts}
deepestExpression}
def-rename}
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displayMissingFunctions}
displayPreCompilationErrors}
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dollarTran}
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drop}
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evalAndSub}
expand-tabs}
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hackforisi}
hasAplExtension}
hasFormalMapVariable}
hasFullSignature}
hasNoVowels}
hasSigInTargetCategory}
hasType}
htcharPosition}

indent-pos}

infixtok}
initialize-preparse}
initial-substring}
initial-substring-p}
initializeLisplib}
insertModemap}
interactiveModemapForm}
isCategoryPackageName}
is-console}
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local ref setqMultipleExplicit,

local ref setqMultiple, B32

usedby compDefinel, 2
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usedby complmport, BT3

usedby compMacro, BZ3

usedby compRepeatOrCollect,

usedby compSeql, B33

usedby compSymbol,

usedby setqSingle,

defvar, 72
$NoValue

usedby compSymbol,

usedby parseAtom, 08
$NonMentionableDomainNames

local ref dolt, 274
$NonNegativelnteger

usedby primitiveType,
$NumberOfArgsIfinteger

usedby compForml,
$One

usedby compElt, BOA
$OpLst

local def buildLibdb, B9
$PakLst

local def buildLibdb, E73
$PatternVariableList

local ref augLisplibModemapsFromCat-

egory, (X3
local ref augmentLisplibModemapsFrom-
Functor, 212

local ref formal2Pattern, 214

local ref interactiveModemapForm, ¥

local ref modemapPattern,

$PolyMode

usedby s-process,
$Positivelnteger

usedby primitiveType,
$PrettyPrint

usedby print-defun,
$PrintOnly

usedby s-process,
$QuickCode

local ref dolt, 274
local ref optCall,
local ref optSpecialCall, 232

local ref putInLocalDomainReferences, [X3

usedby compDefineFunctorl, 24
usedby compWithMappingModel, BT8
usedby compileSpad2Cmd,

INDEX

$QuickLet

usedby compileSpad2Cmd,

usedby setqSingle, B40
$ReadingFile

usedby ncINTERPFILE, 627
$Representation

local def dolt, 274

local ref dolt, BZ4

usedby compDefineFunctorl, @3

usedby compNoStacking,
$Rep

local ref coerce, B52

local ref mkUnion, BG2
$SpecialDomainNames

local ref isDomainForm, BZ4

usedby addEmptyCapsulelfNecessary, [C73
$StringCategory

usedby compString,
$String

local ref coerceHard,

local ref resolve, BB

usedby primitiveType,
$Symbol

usedby compSymbol,
$TranslateOnly

usedby s-process,
$Translation

usedby s-process,
$TriangleVariableList

local ref compDefineCategory2,

usedby compForm2, BI0

usedby makeCategoryPredicates, 78
$Undef

local ref optSpecialCall, 232

$VariableCount

usedby s-process,
$Void

local ref coerceEasy, B52
$Zero

usedby compElt, BOA
$abbreviationTable

local def getAbbreviation,

local ref getAbbreviation,
$addFormLhs

usedby compAdd, B0

usedby compSubDomain, 348
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$addForm local ref compApplyModemap, 253
local def compDefineCategory?2, local ref compMapCond,
usedby compAdd, EZ71 $body
usedby compCapsulelnner, 72 local ref addArgumentConditions, BOO
usedby compDefineFunctorl, &3 $bootStrapMode
usedby compSubDomain, local ref coerceHard,

$algebraOutputStream local ref optCall,
local ref compDefineLisplib, [G3 usedby comp2,

$alternateViewList usedby compAdd, B2
usedby makeFunctor ArgumentParameters, usedby compCapsule, 272
T2 usedby compColon,

$argl usedby compDefineCategoryl,
local def checkComments, IUS usedby compDefineFunctorl, @3
local def transDoc, E9Q usedby compFunctorBody,
local ref checkDecorate, $boot
local ref checkRewrite, local def string2BootTree, 2

$argumentConditionList local ref PARSE-FloatTok, B3
local def addArgumentConditions, B0 local ref PARSE-Primary1, E33
local def compArgumentConditions, local ref aplTranl, B0

local def compDefineCapsuleFunction, ITh2 local ref postAtom, BG4
local def stripOffArgumentConditions, BOZ usedby PARSE-Quad,

local def stripOffSubdomainConditions, usedby PARSE-Selector, £33
Bom usedby PARSE-TokTail, &30
local ref addArgumentConditions, B0 usedby aplTran, BT
local ref compArgumentConditions, usedby postBigFloat, B70
local ref stripOffArgumentConditions, B2 usedby postColonColon, BXT
local ref stripOffSubdomainConditions, usedby postDef, BX3
B usedby postForm, B70
$atList usedby postlf,
local def compCategory, usedby postMDef,
local ref compCategoryltem, usedby quote-if-string,
local ref compCategory, usedby spad, BEZ3
$attribute? usedby tuple2List,
local def transDoc, E9Q $byConstructors,
local ref checkComments, BUS local ref preparsel, B4
local ref transDoc, 290 usedby compilerDoit, B70
$attributesName defvar,
usedby compDefineFunctorl, [Z3 $byteAddress
$base usedby compDefineFunctorl, [Z3
local def augModemapsFromCategoryRep, $byteVec
usedby compDefineFunctorl, @3
local def augModemapsFromCategory, $catLst
$beginEndList local def buildLibdb, B78
local ref checkBeginEnd, $categoryPredicateList
$bindings usedby compDefineCategoryl,

local def compApplyModemap, 253 usedby mkCategoryPackage, [C7TQ
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$charBack

local ref checkAddBackSlashes,

local ref checkBeginEnd,

local ref checkDecorate,

local ref checkRecordHash, 610

local ref checkSplitBackslash, 533

local ref checkSplitOn, 638

local ref checkSplitPunctuation, B34

local ref checkTransformFirsts, bT3

local ref htcharPosition,

local ref removeBackslashes,
$charBlank

local ref checkAddSpaceSegments, B30

local ref checkAddSpaces, B30

local ref checkLookForLeftBrace, B33

local ref checkSkipBlanks, 534

local ref checkTrim, 618

local ref newWordFrom,
$charComma

local ref checkGetArgs, 21

local ref checkSplitPunctuation, B34
$charDash

local ref checkSplitPunctuation, 634
$charDelimiters

local ref checkSkipOpToken, E2Z3

$charEscapeList

local ref checkAddBackSlashes,
$charExclusions

local ref checkDecorate,
$charFauxNewline

local ref checkAddSpaces, B30

local ref checkIndentedLines,

local ref newWordFrom,
$charldentifierEndings

local ref checkAlphabetic, B3
$charLbrace

local ref checkBeginEnd,

local ref checkDecorateForHt,

local ref checkDecorate,

local ref checkFixCommonProblem,

local ref checkLookForLeftBrace, B33

local ref checkLookForRightBrace, b33

local ref checkTexht, 612
$charPeriod

local ref checkleEgfun, B3T

local ref checkSplitPunctuation, B34

INDEX

$charPlus

local ref checkTrim, bI8
$charQuote

local ref checkSplitPunctuation, B34
$charRbrace

local ref checkBeginEnd,

local ref checkDecorateForHt,

local ref checkDecorate,

local ref checkGetStringBeforeRight Brace,

bZ23

local ref checkLookForRightBrace, B33

local ref checkTexht, 612
$charSemiColon

local ref checkSplitPunctuation, B34
$charSplitList

local ref checkSplitOn, 38
$checkErrorFlag

local def checkComments, EUS

local def checkDocError, BT

local ref checkComments, 93

local ref checkDocError, bT47

local ref checkRewrite,
$checkPrenAlist

local ref checkBalance,

local ref checkTransformFirsts, bT3
$checkingXmptex?

local def transform AndRecheckComments,

zsev]

local ref checkDecorateForHt,

local ref checkDecorate,

local ref checkRewrite,
$clamList

local def compileConstructorl,

local ref compileConstructorl,
$comblocklist, B3

local def collectComBlock, BT

local def recordHeaderDocumentation, E72

local ref collect AndDeleteAssoc, BE72

local ref finalizeDocumentation, 93

local ref recordHeaderDocumentation, 72

usedby fincomblock,

usedby preparse, B0

defvar, B3
$compErrorMessageStack

usedby compOrCroakl,
$compForModelfTrue
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local def compForMode, BZT usedby s-process,
usedby compSymbol, $currentLine
$compStack usedby s-process,
local def compOrCroakl, $currentSysList
local ref compNoStackingl, local ref checkRecordHash, 610
local ref compNoStacking, $defOp
local ref comp, usedby parseTransform, @4
$compTimeSum usedby postError, B70
usedby compTopLevel, usedby postTransformCheck,
$compUniquelyIfTrue usedby setDefOp, €00
local def compUniquely, 618 $definition
local ref compForm3, 6GI2 local def compDefineCategory?2,
usedby s-process, local ref compDefineCategory2,
$compileDocumentation $defstack, B2
local ref checkDocErrorl, defvar, B4
local ref compDefineLisplib, IG3 $devaluateList
$compileOnlyCertainltems local ref NRTputInTail, IZ3
local ref compDefineCapsuleFunction, [i2 $doNotCompileJustPrint
local ref compile, local ref compile,
usedby compDefineFunctorl, 24 $docList
usedby compileSpad2Cmd, local def recordDocumentation, B0
$condAlist local ref finalizeDocumentation, B2
usedby compDefineFunctorl, 23 usedby postDef,
$conform usedby preparse, Bl
local def buildLibdb, B73 $doc
local ref buildLibAttr, B84 local def buildLibdbConEntry, E=2
local ref buildLibOp, local def buildLibdb, BE78
local ref buildLibdbConEntry, &z2 local ref buildLibAttr, £33
local ref buildLibdb, E78 local ref buildLibOp,
$conname $domainShell
local def buildLibdbConEntry, E=2 local def compDefineCategory?2,
local def buildLibdb, BE73 local ref augLisplibModemapsFromCat-
local ref buildLibAttr, E30 egory,
$constructorLineNumber local ref hasSigInTargetCategory, B3
usedby preparse, B0 usedby compDefineCategory,
$constructorName usedby compDefineFunctorl, @3
local ref checkDocError, bT4 usedby compDefineFunctor, 24
local ref checkDocMessage, usedby getOperationAlist,
local ref transDocList, E93 $echolinestack, 3
$constructorsSeen, local ref preparsel, B4
local ref preparsel, B4 usedby initialize-preparse, [[@
usedby compilerDoit, 670 defvar, I3
defvar, $elt
$createLocalLibDb local def putInLocalDomainReferences,
local ref extendLocalLibdb, EZ4 =3

$currentFunction local ref NRTputInHead, =@
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local ref NRTputInTail, 33

$endTestList

$env

$env

usedby compReducel, BZ1
HashTable
usedby compTopLevel,

usedby displayMissingFunctions, 218

$erase

local ref initializeLisplib,

$exitModeStack

usedby compExit, BOS

usedby compLeave, B23

usedby compOrCroakl,
usedby compRepeatOrCollect,
usedby compReturn, B30

usedby compSeql, B32

usedby compSeq, B32

usedby comp,

usedby modifyModeStack, 623
usedby s-process,

$exitMode

$exp

$exp

$exp

local ref coerceExit, Bad

usedby s-process,

oseFlagHeading

local def checkDocError, 6T

local def transform AndRecheckComments,
a9

local ref checkDocError, bId

local ref transform AndRecheckComments,
aTa

oseFlag

local ref checkDocError, bT4

local ref whoOwns,

osed?

local def buildLibdbConEntry, B=2

local def buildLibdb, EZ8

local ref buildLibAttr, B84

local ref buildLibOp,

local ref buildLibdbConEntry, Bz2

$extraParms

$e

local def compDefineCategory?2,
local ref compDefineCategory2,

local def NRTgetLocallndex, P11
local def addEltModemap,

INDEX

local def augmentLisplibModemapsFrom-
Functor, E12

local def coerceHard,

local def compApplyModemap, 253

local def compCapsuleltems, 278

local def compHas,

local def doltIf,

local def dolt, 274

local def mkEvalableCategoryForm, 78

local ref addModemapKnown,

local ref addModemap,

local ref augmentLisplibModemapsFrom-
Functor, 212

local ref coerceHard,

local ref compApplyModemap, 253

local ref compCapsuleltems, 270

local ref compHasFormat,

local ref compHas,

local ref compMakeCategoryObject,

local ref compMapCond”, P27

local ref compSingleCapsuleltem, 2780

local ref compileDocumentation,

local ref compile, [

local ref doltIf,

local ref dolt, 2274

local ref finalizeDocumentation, 292

local ref getSignature, B3

local ref getSlotFromFunctor,

local ref mkAlistOfExplicitCategoryOps,

local ref mkDatabasePred, P14

local ref mkEvalableCategoryForm, [78

local ref optCallSpecially, 231

local ref signatureTran, I3

usedby comp3,

usedby compReducel, BZ1

usedby genDomainOps,

usedby genDomainView,

usedby getOperationAlist,

usedby mkCategoryPackage, 73

usedby s-process,

$fcopy

local ref compileDocumentation, IGA

$filep

local ref compDefineLisplib, [G3

$finalEnv
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local def compDefineCapsuleFunction, 52 local ref coerce, B52

local def replaceExitEtc, B33 $frontier
local ref replaceExitEtc, B33 local def compDefineCategory?2,
usedby compSeql, B33 $functionLocations

$forceAdd
local ref mergeModemap,

local def compDefineCapsuleFunction, Ih2
local ref compDefineCapsuleFunction, 52

local ref mkNewModemapList, local ref transformOperationAlist,

usedby compTopLevel, usedby compDefineFunctorl, @3

usedby makeFunctor ArgumentParameters,$functionName

zra local ref addArgumentConditions, BOO

$formal ArgList $functionStats

local def compDefineCapsuleFunction, 52 local def compDefineCapsuleFunction, 52

local def compDefineCategory?2, local def compDefineCategory?2,

local ref NRTgetLocallndex, P11 local def compile, 70

local ref applyMapping, local ref compDefineCapsuleFunction, Ih2

local ref compDefineCapsuleFunction, 52 local ref compile,

local ref compDefineCategory?2, usedby compDefineFunctorl, [Z3

usedby compDefinel, [T usedby reportOnFunctorCompilation, P13

usedby compReduce, $functorForm

usedby compRepeatOrCollect, local def compDefineCategory?2,

usedby compSymbol, local ref addModemap0,

usedby compWithMappingModel, B8 local ref compile,

usedby compWithMappingMode, BI4
usedby displayMissingFunctions, P14

$formalMapVariables

local def hasFormalMapVariable, BZ3

local ref getSpecialCaseAssoc,
usedby compAdd, B2

usedby compCapsule, 72

usedby compDefineFunctorl, 48

$formatArgList
local ref compApplication,
usedby compWithMappingModel, BI3
$form
local def compDefineCapsuleFunction, 2
local def compDefineCategory?2,
local ref applyMapping,
local ref compApplication,
local ref compDefineCategory?2,
local ref compHasFormat,
usedby compCapsulelnner, 72
usedby compDefinel, IZ1
usedby compDefineFunctorl, 23
usedby s-process,
usedby setqSingle, B2

usedby compFunctorBody,

usedby getOperationAlist,
$functorLocalParameters

local def doltIf,

local def dolt, 272

local ref doltlf,

local ref dolt, 274

usedby compCapsulelnner, 72

usedby compDefineFunctorl, [Z8

usedby compSymbol,
$functorSpecialCases

local ref getSpecialCaseAssoc, B0

usedby compDefineFunctorl, 283
$functorStats

local def compDefineCategory?2,

$found local ref compDefineCapsuleFunction, Ih2
local ref NRTassocIndex, usedby compDefineFunctorl, [ZQ
$fromCoerceable usedby reportOnFunctorCompilation, ET3

$functorTarget
usedby compDefineFunctorl, 28

local ref autoCoerceByModemap,
local ref coerceable,
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$functorsUsed

local def dolt, 274

local ref dolt, E2Z4

usedby compDefineFunctorl, @4
$funnameTail

usedby compWithMappingModel, B3
$funname

usedby compWithMappingModel, B8
$f

usedby compileSpad2Cmd,
$genFVar

usedby compDefineFunctorl, 24

usedby s-process,
$genSDVar

usedby compDefineFunctorl, 28

usedby s-process,
$genno

local def aplTran, E110

local def dolt, 2274
$getDomainCode

local def compDefineCategory?2,

local ref compileCases, [5G4

local ref doltIf,

local ref optCallSpecially, BT

usedby compCapsulelnner, 72

usedby compDefineFunctorl, 28

usedby genDomainOps,

usedby genDomainView,
$glossHash

local def checkRecordHash, BT

local ref checkRecordHash, 610
$goGetList

usedby compDefineFunctorl, 20
$headerDocumentation

local def recordHeaderDocumentation, E72
local ref recordHeaderDocumentation, EE72

usedby postDef, B3

usedby preparse, B0
$htHash

local def checkRecordHash, EI0

local ref checkRecordHash, B10
$htMacroTable

local ref checkArguments,

local ref checkBeginEnd,

local ref checkSplitPunctuation, B34
$in-stream

INDEX

local ref Advance-Char, 634

local ref next-line, G383

local ref preparsel, B3
$index, I3

local def preparsel, B4

local def preparseReadLinel, G0

local ref preparsel, B4

local ref preparseReadLinel, B0

usedby initialize-preparse, [[@

usedby preparse, B0

defvar, [73
$initCapsuleErrorCount

local def compDefineCapsuleFunction, 52
$initList

usedby compReducel, BZ1
$insideCapsuleFunctionlfTrue

local def compDefineCapsuleFunction, 52

local ref CapsuleModemapFrame,

local ref addEItModemap,

local ref addModemap,

local ref compile,

local ref getDomainsInScope,

local ref putDomainsInScope, 251

local ref spadCompileOrSetq, [X2

usedby compDefinel, [T

usedby s-process,
$insideCategorylfTrue

local def compDefineCategory?2,

usedby compCapsulelnner, 72

usedby compColon,

usedby compDefinel, 21

usedby s-process,
$insideCategoryPackagelfTrue

local ref getFormModemaps,

usedby compCapsulelnner, 72

usedby compDefineCategoryl,

usedby compDefineFunctorl, 28
$insideCoercelnteractiveHardIfTrue

usedby s-process,
$insideCompTypeOf

usedby comp3,

usedby compTypeOf, bUD
$insideConstructIfTrue

local ref parseColon, 04

usedby parseConstruct,
$insideExpressionIfTrue
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local def compDefineCapsuleFunction, 52

usedby compCapsule, 272
usedby compColon,
usedby compDefinel, [, 2
usedby compExpression, 33
usedby compMakeDeclaration,
usedby compSeql, B32
usedby compWhere, B3l
usedby s-process,
$insideFunctorIfTrue
local ref compileCases, G2
usedby compColon,
usedby compDefinel, [T
usedby compDefineCategory,
usedby compDefineFunctorl, 28
usedby getOperationAlist,
usedby s-process,
$insidePostCategorylfTrue
usedby postCategory, B4
usedby postWith, IO
$insideSetqSingleIfTrue
usedby setqSingle, 320
$insideWherelfTrue
usedby compDefinel, 22
usedby compWhere, B3l
usedby s-process,
$is-eqlist, EOR
defvar, B8
$is-gensymlist, AR
defvar, B8
$is-spill-list, B2
defvar, B4
$is-spill, E07
defvar, E04
$isOpPackageName
usedby compDefineFunctorl, [Z3
$keywords
local ref escape-keywords, B54
$killOptimizelfTrue
usedby compTopLevel,
usedby compWithMappingModel, B8
$kind
local def buildLibdbConEntry, Ex2
local def buildLibdb, B73
local ref buildLibAttr, BRI
local ref buildLibOp, B2

669

local ref buildLibdbConEntry, Ez2
$leaveLevelStack

usedby compLeave, BZ3

usedby compRepeatOrCollect,

usedby s-process,

$leaveMode

usedby s-process,
$level

usedby compOrCroakl,
$1hsOfColon

local def evalAndSub,
usedby compColon,
usedby compSubsetCategory,
$lhs
usedby parseDEF, I3
usedby parseMDEF, 27
$libFile
local def compDefineLisplib,
local def initializeLisplib,
local ref compDefineCategory2,
local ref compilerDoitWithScreenedLisplib,
|
local ref finalizeLisplib,
local ref initializeLisplib,
local ref rwriteLispForm,
usedby compDefineFunctorl, 48
$line-handler
local ref next-line, G38
$linelist, 3
local def preparseReadLinel, G0
local ref preparsel, B4
local ref preparseReadLinel, B0
usedby initialize-preparse, (@
defvar, 3
$line
usedby Advance-Char, G374
usedby current-char, BG3
usedby line-advance-char, 633
usedby line-at-end-p,
usedby line-clear,
usedby line-new-line,
usedby line-next-char, 633
usedby line-past-end-p, B33
usedby line-print, B34,
usedby match-advance-string, B3
usedby match-string,
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$lispHash

local def checkRecordHash, EI0

local ref checkRecordHash, BI0
$lisplibAbbreviation

local def compDefineCategory?2,

local def compDefineLisplib,

local def initializeLisplib,

local ref finalizeLisplib,

usedby compDefineFunctorl, @4
$lisplibAncestors

local def compDefineCategory?2,

local def compDefineLisplib,

local def initializeLisplib,

local ref finalizeLisplib,

usedby compDefineFunctorl, 28
$lisplibAttributes

local ref finalizeLisplib,
$lisplibCategoriesExtended

local def compDefineLisplib, IG3

usedby compDefineFunctorl, @8
$lisplibCategory

local def compDefineCategory?2,

local def compDefineLisplib,

local def finalizeLisplib,

local ref compDefineCategory2,

local ref finalizeLisplib,

usedby compDefineCategoryl,

usedby compDefineCategory,

usedby compDefineFunctorl, @8
$lisplibForm

local def compDefineCategory?2,

local def compDefineLisplib, B3

local def initializeLisplib,

local ref finalizeDocumentation, EU2

local ref finalizeLisplib,

usedby compDefineFunctorl, @8
$lisplibFunctionLocations

usedby compDefineFunctorl, 20
$lisplibltemsAlreadyThere

local ref compile,
$lisplibKind

local def compDefineCategory?2,

local def compDefineLisplib,

local def initializeLisplib,

local ref compDefineLisplib, &3

local ref finalizeLisplib,

INDEX

usedby compDefineFunctorl, [Z4
$lisplibMissingFunctions
usedby compDefineFunctorl, 28
$lisplibModemapAlist
local def augLisplibModemapsFromCat-
egory, 38
local def augmentLisplibModemapsFrom-
Functor, 212
local def compDefineLisplib,
local def initializeLisplib,
local ref augLisplibModemapsFromCat-
egory, X8
local ref augmentLisplibModemapsFrom-
Functor, 212
local ref finalizeLisplib,
$lisplibModemap
local def compDefineCategory?2,
local def compDefineLisplib,
local def initializeLisplib,
local ref finalizeLisplib,
usedby compDefineFunctorl, &8
$lisplibOpAlist
local def initializeLisplib,
$lisplibOperationAlist
local def compDefineLisplib,
local def initializeLisplib,
local ref getSlotFromFunctor,
usedby compDefineFunctorl, 24
$lisplibParents
local def compDefineCategory?2,
local def compDefineLisplib, [G3
local ref finalizeLisplib,
usedby compDefineFunctorl, 20
$lisplibPredicates
local def compDefineLisplib, IG3
local ref finalizeLisplib,
$lisplibSignatureAlist
local def encodeFunctionName, 79
local def initializeLisplib,
local ref encodeFunctionName, 79
local ref finalizeLisplib,
$lisplibSlot1
local def compDefineLisplib,
local ref finalizeLisplib,
usedby compDefineFunctorl, @8
$lisplibSuperDomain
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local def compDefineLisplib,
local def initializeLisplib,
local ref finalizeLisplib,
usedby compSubDomainl,

$lisplibVariableAlist

local def compDefineLisplib,
local def initializeLisplib,
local ref finalizeLisplib,

$lisplib

local def compDefineLisplib, B3
local ref compDefineCategory?2,
local ref compile,

local ref encodeFunctionName, 79
local ref lisplibWrite,

local ref rwriteLispForm,
usedby /RQ,LIB, B72

usedby comp2,

usedby compDefineCategory,
usedby compDefineFunctorl, @3
usedby compDefineFunctor, 44

$lookupFunction

usedby compDefineFunctorl, 24

$macrolfTrue

local def compDefine, [0
local ref compile,
usedby compMacro, BZ3

$macroassoc

usedby s-process,

$maxSignatureLineNumber

local def recordDocumentation, EZ1
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local def transform AndRecheckComments,
138

local ref checkRecordHash, BT
$new20ldRenameAssoc

local ref new20ldTran, [2
$newCompilerUnionFlag

usedby compColonlnside,

usedby compPretend, BZ3
$newComp

usedby compileSpad2Cmd,
$newConlist, 657

local def compDefineLisplib,

local ref compDefineLisplib, [G3

usedby compileSpad2Cmd,

usedby compiler,

defvar, B4
$newConstructorList

local def extendLocalLibdb, EZ4

local ref extendLocalLibdb, EZ4

$newspad
usedby s-process,
$noEnv

local ref setqMultiple, B34

usedby compColon,
$noParseCommands

local ref PARSE-SpecialCommand, E19
$noSubsumption

usedby spad, bZ4
$optimizableConstructorNames

local ref optCallSpecially, ZXT

local ref recordHeaderDocumentation, E72 $options

usedby postDef, B3
usedby preparse, B

$mutableDomains

usedby compDefineFunctorl, [E8

$mutableDomain

local ref compileConstructorl, X2
usedby compDefineFunctorl, 24

$mvl

usedby makeCategoryPredicates, 73

$myFunctorBody

$m

local def compCapsuleltems, 273
usedby compDefineFunctorl, [ZQ

usedby compileSpad2Cmd,

$name

usedby compileSpad2Cmd,
usedby compileSpadLispCmd,
usedby compiler,

usedby mkCategoryPackage, [C7TQ

local def compDefineCapsuleFunction, Ih2
local def compDefineCategory?2,

local def compDefineLisplib, [63

local ref applyMapping,

local ref compApplication,

local ref compDefineCapsuleFunction, Ih2
local ref compDefineCategory?2,

local ref finalizeDocumentation, B2
usedby compDefinel, [T

usedby compDefineFunctorl, 28
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usedby compSubDomainl, B24

usedby parseDollarGreaterEqual, M8

usedby parseDollarGreaterThan, M3

usedby parseDollarLessEqual,

usedby parseDollarNotEqual,

usedby parseGreaterEqual, IT0

usedby parseGreaterThan, 12

usedby parseLessEqual, Z3

usedby parseNotEqual,

usedby parseTran, €1

usedby reportOnFunctorCompilation, 213
$origin

local def transform AndRecheckComments,

aTa

local ref checkRecordHash, 610
$out-stream

local ref line-print, 632

local ref print-package,
$outStream

local def buildLibdb, EZ8

local def dbWriteLines, BX1

local ref buildLibdb, 73

local ref checkDocError, bT4

local ref dbWriteLines, EXT
$packagesUsed

local def compDefine, 21

local def dolt, 274

local ref dolt, 274

usedby comp2,

usedby compAdd, B0

usedby compTopLevel,
$pairlis

local def finalizeLisplib,

local ref NRTgetLookupFunction, Z10

usedby compDefineFunctorl, @3
$postStack

local ref displayPreCompilationErrors,

usedby postError, B70
usedby s-process,

$predAlist
usedby compDefWhereClause,
$predl

local ref doltIf,
local ref dolt, 274
$pred
local ref compCapsuleltems, 278

INDEX

local ref compSingleCapsuleltem, 278
$prefix

local ref applyMapping,

local ref compApplication,

local ref compile, 70

usedby compDefinel, IZ1

usedby compDefineCategory?2,
$preparse-last-line, [0

local def preparsel, B4

local def preparseReadLinel, G0

local ref preparsel, Ea

usedby initialize-preparse, @

usedby preparse, Bl

defvar, @
$preparseReportIfTrue

usedby preparse, B0
$previousTime

usedby s-process,
$profileAlist

usedby compDefineFunctor, 24
$profileCompiler

local ref compDefineCapsuleFunction, 52

local ref finalizeLisplib,

usedby compDefineFunctor, 24

usedby setqSingle,

$recheckingFlag

local def transform AndRecheckComments,
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local ref checkDocError, bT4
$reportExitModeStack

usedby modifyModeStack, 623
$reportOptimization

local ref optimizeFunctionDef,
$resolveTimeSum

usedby compTopLevel,
$returnMode

local def compDefineCapsuleFunction, Ih2
local ref compDefineCapsuleFunction, 52
usedby compReturn, 331
usedby s-process,

$savableltems
local def compile, 70

$saveableltems
local ref compilerDoitWithScreenedLisplib,
local ref compile,
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$scanlfTrue
usedby compOrCroakl,
usedby compileSpad2Cmd,
$semanticErrorStack

local ref compDefineCapsuleFunction, Ih2
usedby reportOnFunctorCompilation, ZT3

usedby s-process,
$setOptions

local ref checkRecordHash, BT
$setelt

usedby compDefineFunctorl, [ZQ
$sideEffectsList

usedby compReducel, B21
$sigAlist

usedby compDefWhereClause,
$sigList

local def compCategory,

local ref compCategoryltem,

local ref compCategory,
$signatureOfForm

local def compCapsuleltems, 278

local ref optCallSpecially, 231
$splitUpltemsAlreadyThere

local ref compile,
$stack

usedby reduce-stack,

usedby stack-/-empty, B3

usedby stack-clear, B3

usedby stack-load, B2

usedby stack-pop, &4

usedby stack-push, B3
$stringFauxNewline

local ref newWordFrom,
$suffix

local def compCapsuleltems, 270

local def compile, 70

local ref compile, 70
$sysHash

local def checkRecordHash, BI0

local ref checkRecordHash, BT
$s

usedby compOrCroakl,

local def compDefineCapsuleFunction, [52 $template

local ref compDefineCapsuleFunction, (32

local ref compile, Y, 70

local ref dolt, 2274
$signature

usedby compCapsulelnner, 274

usedby compDefineFunctorl, [Z4
$skipme

local def preparsel, B4

usedby preparse, B0
$sourceFileTypes

usedby compileSpad2Cmd,
$spad-errors

usedby bumperrorcount,
$spadLibFT

local ref compDefineLisplib, [G3

local ref compileDocumentation, IG3

local ref finalizeLisplib,

local ref lisplibDoRename,
$spad

local def string2BootTree, [2

usedby quote-if-string,

usedby spad, bZ3
$special CaseKeyList

local def compileCases, G4

usedby compDefineFunctorl, 283
$tokenCommands
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local ref PARSE-Special Command, B1T9

$token
usedby current-token, U3
usedby make-symbol-of,
usedby match-advance-string, B3
usedby next-token, O3
usedby prior-token, G4
usedby token-install, €8
usedby token-print, B8
usedby valid-tokens, B3

$top-level
local def compCapsuleltems, 273
local def compCategory,
local def compDefineCategory?2,
usedby compDefineFunctorl, 23
usedby s-process,

$topOp

local ref displayPreCompilationErrors,

usedby s-process,

usedby setDefOp, E00
$tripleCache

local def compDefine, [0
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$tripleHits calledby PARSE-Infix,

local def compDefine, [0 calledby PARSE-NBGIliphTok, B23
$true calledby PARSE-NewExpr, B17

local ref addArgumentConditions, B0 calledby PARSE-OpenBrace, 44

local ref optCONDtail, calledby PARSE-OpenBracket, 4G

local ref optIF2COND, 222 calledby PARSE-Operation, 27
$tvl calledby PARSE-Prefix,

usedby makeCategoryPredicates, 78 calledby PARSE-ReductionOp, B30
$uncondAlist calledby PARSE-Sexprl, B2

usedby compDefineFunctorl, 28 calledby PARSE-Special Command, BT9
$until calledby PARSE-SpecialKeyWord, BI8

usedby compReducel, B2Z1 calledby PARSE-Suffix, 843

usedby compRepeatOrCollect, calledby PARSE-TokTail, B30
$viewNames calledby PARSE-TokenCommandTail,

usedby compDefineFunctorl, 24 calledby PARSE-TokenList,
$vl, E0” defun, B62

defvar, B8 add, B2
$warningStack defplist, B2

usedby reportOnFunctorCompilation, ET3 add-parens-and-semis-to-line, B

usedby s-process, calledby parsepiles, B2
$why calls addclose, B®

local def NRTgetLookupFunction, 210 calls drop, BS

local ref NRTgetLookupFunction, P10 calls infixtok,
$x calls nonblankloc, B3

local def transDoc, B3 defun, B3

local def transform AndRecheckComments, add ArgumentConditions, B0

Z5ew] calledby compDefineCapsuleFunction, 52

local ref checkDocMessage, calls mkq, B00

local ref checkTrim, EIH calls systemErrorHere, B0

local ref transDoc, B0 local def $argumentConditionList, B0

local ref $argumentConditionList, BOO
, B0 local ref $body, BOO
o local ref $functionName, B00

abbreviation? local ref $true, BOO

calledby checkIsValidType, b32 defun,

calledby checkNumOfArgs, addBinding

calledby parseHasRhs, T4 calledby addModemap1, 270

abbreviationsSpad2Cmd

calledby compDefineCategory?2,
calledby mkCategoryPackage, [[70

calledby getSuccessEnvironment, BT3

action, EG7 calledby setqMultiple, B3
calledby PARSE-Anyld, B44 addBinding|5]
calledby PARSE-Category, called by setqSingle,
calledby PARSE-CommandTail, A1 called by spad, 572
calledby PARSE-Data, 022 addclose, 652

calledby PARSE-FloatExponent, 32 calledby add-parens-and-semis-to-line,
calledby PARSE-GliphTok, £44 calls suffix. 552
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defun, 52
addConstructorModemaps,

calledby augModemapsFromDomainl1, P52

calls addModemap,

calls getl,

calls putDomainsInScope,
local def $InteractiveMode,
defun,

AddContour
calledby compApply,
addContour

calledby compWhere, 351l

addDomain,
calledby comp2,
calledby comp3,
calledby compAtSign, Bxd
calledby compCapsule, 274
calledby compCase,
calledby compCoerce,
calledby compColonlnside,
calledby compColon,
calledby compDefineCapsuleFunction, I51
calledby compkElt, B4
calledby compForml1,
calledby complmport, BTS
calledby compPretend,
calledby compSubDomainl, BZ8
calls addNewDomain,
calls constructor?,
calls domainMember,
calls getDomainsInScope,
calls getmode,
calls identp,
calls isCategoryForm,
calls isFunctor,
calls isLiteral,
calls member,
calls gslessp,
calls unknownTypeError,
defun,

addEltModemap,
calledby addModemap0,
calls addModemapl,
calls makeLiteral,
calls systemErrorHere,
local def $e,
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local ref $insideCapsuleFunctionIfTrue,
DG
defun,
addEmptyCapsulelfNecessary, 73
calledby compDefinel, [T
calls kar, 73
uses $SpecialDomainNames, [CZ3
defun, 73
addInformation
calledby compCapsulelnner, 74
addModemap,
calledby addConstructorModemaps,
calledby augModemapsFromCategoryRep,
calledby genDomainOps,
calledby updateCategoryFrameForCate-
gory, [
calledby updateCategoryFrameForConstruc-
tor, 143
calls addModemap0,
calls knownlInfo,
local def $CapsuleModemapFrame,
local ref $CapsuleModemapFrame,
local ref $InteractiveMode,
local ref $e,
local ref $insideCapsuleFunctionIfTrue,
defun,
addModemap0,
calledby addModemapKnown,
calledby addModemap,
calls addEltModemap,
calls addModemapl,
local ref $functorForm,
defun,
addModemapl, I
calledby addEltModemap,
calledby addModemap0,
calls addBinding, 2770
calls augProplist, 270
calls getProplist, 20
calls lassoc, 270
calls mkNewModemapList, 270
calls unErrorRef, 270
defun, 270
addModemapKnown,
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calledby augModemapsFromCategory,
calls addModemap0,
local def $CapsuleModemapFrame,
local ref e,
defun,

addNewDomain, 251
calledby addDomain,
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calledby parse-string,
calls copy-token, BG2
calls current-token, EG2
calls try-get-token, EGA
uses current-token, AG2
uses valid-tokens, BG2
defun, B62

calledby augModemapsFromDomain, 52 alistSize,

calls augModemapsFromDomain, 251
defun, 251

addoptions
calledby initializeLisplib,
addStats

calledby compDefineCapsuleFunction, Ih2
calledby compile,

calledby reportOnFunctorCompilation, ZT3
and, 00

addSuffix,
calledby mkAbbrev,
defun,

Advance-Char, 631
calls Line-Advance-Char, 637
calls Line-At-End-P, 632
calls current-char, B34
calls next-line, G341
local ref $in-stream, B3
uses $line, 637
defun, 632

advance-char
calledby skip-blanks,

advance-token, BG2
calledby PARSE-Anyld, 222
calledby PARSE-FloatExponent, £37
calledby PARSE-GliphTok, 2224
calledby PARSE-Infix,
calledby PARSE-NBGliphTok, 023
calledby PARSE-OpenBrace, 44
calledby PARSE-OpenBracket, 4G
calledby PARSE-Prefix,
calledby PARSE-ReductionOp, B31
calledby PARSE-Suffix, B43
calledby PARSE-TokenList,
calledby parse-argument-designator,
calledby parse-identifier,
calledby parse-keyword,
calledby parse-number,
calledby parse-spadstring,

calledby mkAbbrev,
defun,

allConstructors[5]

called by buildLibdb, E78

allLASSOCs, 213

calledby augmentLisplibModemapsFrom-
Functor, 212
defun, 213

defplist, M

aplTran, B0

calledby postTransform, BG4
calls aplTranl, B0

calls containsBang, A1
local def $genno, BT

uses $boot, EIN

defun, 1M

aplTranl, B0

calledby aplTranl, B0
calledby aplTranList, B3
calledby aplTran, B0

calledby hasAplExtension, B3
calls aplTranl, B0

calls aplTranList, B0

calls hasAplExtension, B0
calls nreverseQ, BT

local ref $boot, EIIN

defun, BT

aplTranList, B3

calledby aplTranl, B0
calledby aplTranList, B3
calls aplTranl, B1I3

calls aplTranList, B1I3
defun, B3

applyMapping,

calledby comp3,
calls comp,
calls convert, b3
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calls encodeltem, calledby getAbbreviation,

calls getAbbreviation, calledby makeFunctor ArgumentParame-

calls get, ters, 214

calls isCategoryForm, calledby mkOpVec, 2211

calls member, assq 5]

calls sublis, called by freelist, BZ3

local ref $FormalMapVariableList, atEndOfLine

local ref $formalArgList, calledby PARSE-TokenCommandTail,

local ref $form, augLisplibModemapsFromCategory, X7

local ref $op, calledby compDefineCategory2,

local ref $prefix, calls interactiveModemapForm, I8

defun, calls isCategoryForm,
argsToSig, 623 calls lassoc, (83

calledby compLambda, BT calls member, [X8

defun, 623 calls mkAlist OfExplicitCategoryOps, I8
assignError, B42 calls mkpf, Y

calledby setqSingle, B0 calls sublis, X4

calls stackMessage, local def $lisplibModemapAlist, IS

defun, local ref $EmptyEnvironment,
assoc local ref $PatternVariableList, [XS

calledby augModemapsFromCategoryRep, local ref $domainShell, IR

local ref $lisplibModemapAlist,

calledby checkBalance, defun, X4

calledby compColon, augmentLisplibModemapsFromFunctor, T2

calledby compDefineAddSignature, @3 calledby compDefineFunctorl, 23

calledby compForm2, 610 calls allLASSOCs, 212

calledby mkCategoryPackage, [C70 calls formal2Pattern, 212

calledby mkNewModemapList, calls interactiveModemapForm, 212

calledby mkOpVec, 2211 calls listOfPatternlds, T2

calledby stripOffSubdomainConditions, calls member, ZT2

calledby transformOperationAlist, calls mkAlist OfExplicit CategoryOps, 12
AssocBarGensym, 222 calls mkDatabasePred, 212

calledby mkOpVec, 221 calls mkpf, 212

calls EqualBarGensym, 222 local def $e, 12

defun, 222 local def $lisplibModemapAlist, ZT2
assocleft local ref $PatternVariableList, P12

calledby compDefWhereClause, local ref $e, 212

calledby compileCases, 64 local ref $lisplibModemapAlist, 212

calledby finalizeDocumentation, 92 defun, 212

calledby mkAlist OfExplicitCategoryOps, augModemapsFromCategory,

calledby augModemapsFromDomainl1, P52

assocright calledby compDefineFunctorl, 24

calledby compDefWhereClause, calledby genDomainView, 219

calledby compileCases, 64 calls addModemapKnown,

calledby recordHeaderDocumentation, B72 calls compilerMessage,

assq calls evalAndSub,
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calls putDomainsInScope,

local def $base,

defun,
augModemapsFromCategoryRep,

calledby compDefineFunctorl, 22

calls addModemap, 2G4

calls assoc,

calls compilerMessage,

calls evalAndSub,

calls isCategory,

calls putDomainsInScope,

local def $base,

defun,
augModemapsFromDomain, 252

calledby addNewDomain, 251

calls addNewDomain, 252

calls augModemapsFromDomain1, 252

calls getDomainsInScope, 252

calls getdatabase, P52

calls kar, D52

calls listOrVectorElementNode, 252

calls member, 252

calls opOf, 252

calls stripUnionTags, 252

local ref $Category, P22

local ref $DummyFunctorNames, 252

defun, 232
augModemapsFromDomainl, 252

calledby augModemapsFromDomain, 252

calledby compForml1,

calledby setqSingle,

calls addConstructorModemaps, 252

calls augModemapsFromCategory, 252

calls getl, a2

calls getmodeOrMapping, P53

calls getmode, 252

calls kar, D52

calls stackMessage, 253

calls substituteCategory Arguments, 253

defun, 252
augProplist

calledby addModemapl, 270
autoCoerceByModemap,

calledby coerceExtraHard, Bh3

calls getModemapList,

calls get,
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calls member,
calls modeEqual,
calls stackMessage,
local ref $fromCoerceable,
defun,
awk
calledby whoOwns,

Bang,
defmacro,
bang
calledby PARSE-Category, B3
calledby PARSE-CommandTail, B21
calledby PARSE-Conditional, B51
calledby PARSE-Form, &31
calledby PARSE-Import, B23
calledby PARSE-IteratorTail, B24
calledby PARSE-Seg,
calledby PARSE-Sexprl, B43
calledby PARSE-Special Command, B9
calledby PARSE-TokenCommandTail, £19
bfp-
calledby PARSE-FloatTok, Bh3
blankp, b52
calledby nonblankloc, ba3
defun, 632
Block, B7@
defplist, B7@
boot-line-stack
usedby spad, BEZ3
usedby string2BootTree, [
bootStrapError, ZI3
calledby compCapsule, 272
calledby compFunctorBody,
calls mkDomainConstructor, 213
calls mkq, P13
calls namestring, 213
defun, 213
bpiname
calledby compileTimeBindingOf, 33
calledby subrname,
bright
calledby NRTgetLookupFunction, 210
calledby checkAndDeclare,
calledby compDefineLisplib, IG3
calledby displayMissingFunctions, 218
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calledby dolt, 274

calledby finalizeDocumentation, B92
calledby hasSigInTargetCategory,
calledby optimizeFunctionDef,

calledby parselnBy, 22

calledby postForm, B70

calledby spadCompileOrSetq, IZ2
browser AutoloadOnceTrigger

calledby compileSpad2Cmd,
buildFunctor

calledby processFunctor, 273
buildLibAttr, B84

calledby buildLibAttrs, B3

calls buildLibdbString, B=3

calls checkCommentsForBraces, EX8

calls concatWithBlanks, BZ3
calls form2LispString, B84
calls lassoc, EX3

calls length, B3

calls stringimage, B=3

calls sublislis, E=3

calls writedb, E=3

local ref $FormalMapVariableList, B3

local ref $conform, E=3
local ref $conname, EZQ
local ref $doc, E=3
local ref $exposed?, B3
local ref $kind, B3
defun, E=3
buildLibAttrs, B3
calledby buildLibdb, B78
calls buildLibAttr, EZ3
defun, B33
buildLibdb, BT
calledby extendLocalLibdb, B4
calls allConstructors[5], E78
calls buildLibAttrs, E78
calls buildLibOps, E73
calls buildLibdbConEntry, B78
calls buildLibdbString, B78
calls deleteFile[5], B8
calls deleteFile, BT
calls dsetq, B'78
calls getConstructorExports, B78
calls ifcar, E73
calls make-outstream[5], 78

calls obey, B78

calls shut, E78

calls writedb, E78

local def $AttrLst, B7S

local def $DefLst, BT

local def $DomLst, E73

local def $OpLst, E79

local def $PakLst, BE73

local def $catLst, BT

local def $conform, B7R

local def $conname, EZ8

local def $doc, ETR

local def $exposed?, BT

local def $kind, E78

local def $outStream, BT

local ref $conform, E78

local ref $outStream, BT

defun, E78
buildLibdbConEntry, B2

calledby buildLibdb, B78

calls buildLibdbString, B2

calls concatWithBlanks, B&2

calls dbMkForm, X2

calls downcase, B2

calls form2HtString, EX2

calls getdatabase, =2

calls isExposedConstructor, EX2

calls lassoc, EX2

calls length, EX2

calls libConstructorSig, B2

calls libdbTrim, EX2

calls maxindex, BZ2

calls msubst, EZ2

calls pname, BX2

calls strconc, EX2

local def $conname, BX2A

local def $doc, EZ2

local def $exposed?, B=X2

local def $kind, EX2

local ref $conform, EX2

local ref $exposed?, EX2

local ref $kind, EX2

defun, EX2
buildLibdbString, EZ0

calledby buildLibAttr, B3

calledby buildLibOp, EZ4
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calledby buildLibdbConEntry, &52

calledby buildLibdb, B78
calls strconc, X0
calls stringimage, B=0
defun, E=0

buildLibOp,
calledby buildLibOps, B4
calls buildLibdbString,

calls checkCommentsForBraces, EX2

calls concatWithBlanks, BZ4
calls form2LispString,
calls lassoc, B4
calls libdbTrim, X4
calls msubst,
calls strconc, BX4
calls stringimage, B=4
calls sublislis, EX4
calls writedb,
local ref $conform, E=24
local ref $doc, B=xa4
local ref $exposed?, B
local ref $kind, B34
defun,

buildLibOps,
calledby buildLibdb, B73
calls buildLibOp, B34
defun,

bumperrorcount,
calledby postError, B70
uses $InteractiveMode,
uses $spad-errors,
defun,

call,
defplist,
cannotDo

calledby dolt, 24
canReturn, BI2
calledby canReturn, BT2
calledby complf, BT1
calls canReturn, BT2
calls say, B12
calls systemErrorHere, BT2
defun, BI2
capsule, 273
defplist, 73

CapsuleModemapFrame
local ref $insideCapsuleFunctionIfTrue,

case,

defplist,

catch,

defplist,

catches

compOrCroakl,
compUniquely, 618
preparsel, B4

spad, b, b73

category, 2, PX8, B74

char

defplist, A, PRA, B4

INDEX

calledby isCategoryPackageName, 210
char-eq,

calledby PARSE-FloatBase, 38
calledby PARSE-TokTail, B30
defun,

char-ne,

calledby PARSE-FloatBase, &30
calledby PARSE-Selector, B33
defun,

charp

calledby checkSplitBrace, b2Z3
calledby checkSplitOn, 3@
calledby checkSplitPunctuation,

charPosition
calledby checkAddSpaceSegments,

calledby checkExtract,
calledby checkGetArgs, bZI
calledby checkGetLispFunctionN

B34

ame,

calledby checkSplitBackslash, B33

calledby checkSplitOn, B30
calledby checkSplitPunctuation,
calledby checkTrim, b18
calledby htcharPosition,
calledby removeBackslashes,
calledby screenLocalLine, E88

chaselnferences

calledby compHas,

checkAddBackSlashes, BZ2
calledby checkAddBackSlashes, bZ4

calledby checkDecorate,
calls checkAddBackSlashes, EZq

%4}
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calls maxindex, b24
calls strconc, bZ4
local ref $charBack,
local ref $charEscapeList,
defun, 627
checkAddIndented, 619
calledby checkRewrite,
calls checkAddSpaceSegments, T4
calls firstNonBlankPosition, bT9
calls strconc, b9
calls stringimage, 619
defun, 619
checkAddMacros,
calledby checkRewrite,
calls lassoc,
calls nreverse,
local ref $HTmacs,
defun,
checkAddPeriod,
calledby checkComments, IUS
calls maxindex,
calls setelt,
defun,
checkAddSpaces, E31
calledby checkComments, BUS
calledby checkRewrite,
local ref $charBlank, 530
local ref $charFauxNewline, 530
defun, B30
checkAddSpaceSegments,
calledby checkAddIndented, 5T9
calledby checkAddSpaceSegments,
calledby checkIndentedLines,
calls charPosition,
calls checkAddSpaceSegments,
calls maxindex,
calls strconc,
local ref $charBlank, 530
defun,
checkAlphabetic, B30
calledby checkSkipldentifierToken, EZA
calledby checkSkipOpToken, 623
local ref $charldentifierEndings, 631
defun, B30
checkAndDeclare, B0

calledby compDefineCapsuleFunction, I
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calls bright, B4

calls getArgumentMode, BT
calls modeEqual, B4

calls put, B4

calls sayBrightly, BO4

defun, B4

checkArguments,

calledby checkComments, BUS
calledby checkRewrite,
calls checkHTargs,

calls hget,

local ref $htMacroTable,
defun,

checkBalance,

calledby checkComments, IS
calls assoc,

calls checkBeginEnd,
calls checkDocError,
calls checkSayBracket,
calls nreverse,

calls rassoc,

local ref $checkPrenAlist,
defun,

checkBeginEnd,

calledby checkBalance,
calls checkDocError,
calls hget,

calls ifcar,

calls ifedr,

calls length,

calls member,

calls substring?,

local ref $beginEndList,
local ref $charBack,
local ref $charLbrace,
local ref $charRbrace,
local ref $htMacroTable,
defun,

checkComments, BUS

calledby transformAndRecheckComments,
jsew]

calls checkAddPeriod, BU8

calls checkAddSpaces, B98

calls checkArguments, BU8

calls checkBalance, EU3

calls checkDecorate, IUR
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calls checkFixCommonProblems, B98

calls checkGetArgs, BUS

calls checkGetMargin, B93
calls checkleEg, BUR

calls checkIndentedLines, U8
calls checkSplit2Words, B3
calls checkTransformFirsts, B8
calls newString2Words, BUR
calls pp, B9U3

calls strconc, U3

local def $argl, B9

local def $checkErrorFlag, BUS
local ref $attribute?, EUS

local ref $checkErrorFlag, B9
defun, BUY

INDEX

calledby checkGetLispFunctionName,

calledby checkHTargs,
calledby checkRecordHash,
calledby checkTexht, b2

calledby checkTransformFirsts, bT3

calledby checkTrim, b18
calledby transDocList, B93
calls checkDocMessage, BT
calls concat, bT4d

calls sayBrightly, bT4

calls saybrightlyl, bI4

local def $checkErrorFlag, 614

local def $exposeFlagHeading, 5T7

local ref $checkErrorFlag, T2
local ref $constructorName, 617

local ref $exposeFlagHeading, BT7
local ref $exposeFlag, BT
local ref $outStream, 6I7
local ref $recheckingFlag, BI7
defun, BI1
checkDocErrorl,
calledby transDocList, B934
calledby transDoc, 98
calls checkDocError,
local ref $compileDocumentation,
defun,
checkDocMessage, 619
calledby checkDocError, bI7
calls concat,
calls getdatabase, bT9
calls whoOwns,
local ref $constructorName,
local ref $x,
defun, BT9
checkExtract,
calledby transDoc, B8
calls charPosition,
calls firstNonBlankPosition,
calls length,
calls substring?,
defun,
checkFixCommonProblem,
calledby checkRewrite,
calls checkDocError,
calls ifcar,
calls ifedr,

checkCommentsForBraces
calledby buildLibAttr, E3
calledby buildLibOp,
checkDecorate,
calledby checkComments, B3
calls checkAddBackSlashes,
calls checkDocError,
calls hasNoVowels,
calls member,
local ref $argl,
local ref $charBack,
local ref $charExclusions,
local ref $charLbrace,
local ref $charRbrace,
local ref $checkingXmptex?,
defun,
checkDecorateForHt,
calledby checkRewrite,
calls checkDocError,
calls member,
local ref $charLbrace,
local ref $charRbrace,
local ref $checkingXmptex?,
defun,
checkDocError, BIq
calledby checkBalance,
calledby checkBeginEnd,
calledby checkDecorateForHt,
calledby checkDecorate,
calledby checkDocErrorl,
calledby checkFixCommonProblem,
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calls member,
local ref $HTspadmacros,
local ref $charLbrace,
defun,
checkFixCommonProblems
calledby checkComments, BIS
checkGetArgs, bZ1
calledby checkComments, BUYS
calledby checkGetArgs, b2
calledby checkRewrite,
calls charPosition, b2
calls checkGetArgs, 62T
calls firstNonBlankPosition, 521
calls getMatchingRightPren, b2
calls maxindex, BZ1
calls stringPrefix?, B2Z1
calls trimString, B2Z1
local ref $charComma, 621
defun, BZ1
checkGetLispFunctionName,
calledby checkRecordHash,
calls charPosition,
calls checkDocError,
defun,
checkGetMargin, 622
calledby checkComments, IS
calls firstNonBlankPosition, bZ2
defun, b22
checkGetParse, bZ2
calledby checkRecordHash,
calls ncParseFromString, 622
calls removeBackslashes, b2Z2
defun, b22
checkGetStringBeforeRightBrace, bZ3
calledby checkRecordHash,
local ref $charRbrace, 23
defun, 623
checkHTargs,
calledby checkArguments,
calledby checkHTargs,
calls checkDocError,
calls checkHTargs,
calls checkLookForLeftBrace,
calls checkLookForRightBrace,
calls ifedr,
defun,

checkleEg, b23
calledby checkComments, BU8
calls checkleEgfun, bZ3
calls nreverse, bZ3
defun, 623
checkleEgFun
calledby checkleEgfun, b3
checkleEgfun, b3
calledby checkleEg, 623
calls checkleEgFun, 631
calls maxindex, B3
local ref $charPeriod, 531
defun, B3
checkIndentedLines,
calledby checkComments, IS
calls checkAddSpaceSegments,
calls firstNonBlankPosition,
calls strconc,
local ref $charFauxNewline,
defun,
checklIsValidType, b32
calledby checkIsValidType, 532
calledby checkRecordHash, b1
calls abbreviation?, b32
calls checkIsValidType, B32
calls constructor?, b32
calls getdatabase, 632
calls length, b32
defun, B32
checkLookForLeftBrace, b33
calledby checkHTargs,
calledby checkRecordHash,
local ref $charBlank, 633
local ref $charLbrace, £33
defun, B33
checkLookForRightBrace, 633
calledby checkHTargs,
calledby checkRecordHash,
local ref $charLbrace, £33
local ref $charRbrace, B33
defun, B33
checkNumOfArgs,
calledby checkRecordHash, 610
calls abbreviation?,
calls constructor?,
calls getdatabase, 534
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calls opOf,
defun,

checkRecordHash,

calledby checkRewrite,

calls checkDocError,

calls checkGetLispFunctionName,
calls checkGetParse,

calls checkGetStringBeforeRightBrace,

calls checkIsValidType, b1
calls checkLookForLeftBrace,
calls checkLookForRightBrace,
calls checkNumOfArgs, 610
calls form2HtString, bT0
calls getl, BTO

calls hget,

calls hput,

calls ifedr,

calls intern,

calls member,

calls opOf,

calls spadSysChoose,
local def $glossHash, 510
local def $htHash, 510

local def $lispHash, 510

local def $sysHash, IO

local ref $HTlinks, 610

local ref $HTlisplinks, 510
local ref $charBack, 510
local ref $currentSysList, BI0
local ref $glossHash, 10
local ref $htHash, 610

local ref $lispHash, 610

local ref $name, 510

local ref $origin, BI0

local ref $setOptions, BI0
local ref $sysHash, 510
defun,

checkRemoveComments, 513

calledby checkRewrite,
calls checkTrimCommented, BIR
defun, ATX

checkRewrite,

calledby transformAndRecheckComments,

asey
calls checkAddIndented,
calls checkAddMacros,
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calls checkAddSpaces,
calls checkArguments,
calls checkDecorateForHt,
calls checkFixCommonProblem,
calls checkGetArgs,
calls checkRecordHash,
calls checkRemoveComments,
calls checkSplit2Words,
calls checkTexht,
calls newString2Words,
local ref $argl,
local ref $checkErrorFlag,
local ref $checkingXmptex?,
defun,
checkSayBracket,
calledby checkBalance,
defun,
checkSkipBlanks,
calledby checkTransformFirsts, BT3
local ref $charBlank,
defun,
checkSkipldentifierToken, bZ3
calledby checkSkipToken, bI8
calls checkAlphabetic, bZ3
defun, BZ3
checkSkipOpToken, 623
calledby checkSkipToken, BI8
calls checkAlphabetic, 623
calls member, b23
local ref $charDelimiters, 23
defun, bZ3
checkSkipToken, bT8
calledby checkTransformFirsts, 613
calls checkSkipldentifierToken, BIR
calls checkSkipOpToken, bT8
defun, BIX
checkSplit2Words, 6bT3
calledby checkComments, BI8
calledby checkRewrite,
calls checkSplitBrace, bI3
defun, BIX
checkSplitBackslash, 633
calledby checkSplitBackslash, B33
calledby checkSplitBrace,
calls charPosition, b33
calls checkSplitBackslash, B33
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calls maxindex, b33 defun, 612
local ref $charBack, 638 checkTransformFirsts, BI3
defun, B33 calledby checkComments, BU8
checkSplitBrace, bZ3 calledby checkTransformFirsts, bT3
calledby checkSplit2Words, bT8 calls checkDocError, bI3
calledby checkSplitBrace, calls checkSkipBlanks, 613
calls charp, b23 calls checkSkipToken, bT3
calls checkSplitBackslash, calls checkTransformFirsts, bT3
calls checkSplitBrace, calls fillerSpaces, b3
calls checkSplitOn, calls getMatchingRightPren, b3
calls checkSplitPunctuation, calls getl, bT3
calls length, calls lassoc, bT3
defun, EZ3 calls leftTrim, BT3
checkSplitOn, B34 calls maxindex, b3
calledby checkSplitBrace, calls pname, BI3
calledby checkSplitOn, 5380 calls strconc, b3
calls charPosition, b38 local ref $charBack, bBI3
calls charp, B30 local ref $checkPrenAlist, BI3
calls checkSplitOn, defun, bT3
calls maxindex, checkTrim, BT84
local ref $charBack, 638 calledby transDoc, I8
local ref $charSplitList, 530 calls charPosition, b18
defun, B34 calls checkDocError, G180
checkSplitPunctuation, B34 calls systemError, b18
calledby checkSplitBrace, local ref $charBlank, 518
calledby checkSplitPunctuation, 634 local ref $charPlus, bI8
calls charPosition, b37 local ref $x, bI0
calls charp, B34 defun, 618
calls checkSplitPunctuation, b34 checkTrimCommented,
calls hget, b1 calledby checkRemoveComments, BIR
calls maxindex, B34 calls htcharPosition,
local ref $charBack, 637 calls length,
local ref $charComma, 637 defun,
local ref $charDash, E37 checkWarning,
local ref $charPeriod, 534 calledby postCapsule, BZ3
local ref $charQuote, B3 calls concat,
local ref $charSemiColon, 537 calls postError,
local ref $htMacroTable, 537 defun,
defun, B34 clearClams
checkTexht, BTA calledby compileConstructor, X3
calledby checkRewrite, clearConstructorCache
calls checkDocError, bI2 calledby compileConstructorl, 4
calls ifcar, bT2 coerce, Ball
calls ifcdr, BI2 calledby coerceExit, B354
local ref $charLbrace, EI2 calledby coerceExtraHard, Bo3

local ref $charRbrace, BI2 calledby coerceable,
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coerceExit, Bhd
calledby compRepeatOrCollect,

calledby compApplication,
calledby compApplyModemap, 253

calledby compAtSign, Bad
calledby compCase,
calledby compCoercel,
calledby compCoerce,
calledby compColonlnside,
calledby compForm]1,
calledby compHas,
calledby complf, BT1
calledby compls, BIS
calledby convert,

calls coerceEasy, Ball

calls coerceHard, BaZ2

calls coerceSubset, B2

calls isSomeDomainVariable, B52

calls keyedSystemError, Bal
calls rplac, Badl

calls stackMessage, Bh2

local ref $InteractiveMode, B2
local ref $Rep, Ba2

local ref $fromCoerceable, Ba2
defun, B0

coerceable,

calledby compFocompFormWithModemap,

B3
calledby compForm]1,
calls coerce,
calls pmatch,
calls sublis,
local ref $fromCoerceable,
defun,

coerceByModemap,

calledby compCoercel,
calls genDeltaEntry,
calls isSubset,

calls modeEqual,
defun,

coerceEasy, Bh2

calledby coerce, Bl

calls modeEqualSubst, Ba2
local ref $EmptyMode, Ba2
local ref $Exit, B52

local ref $NoValueMode, Ba2
local ref $Void, Ba2A

defun, B2

calls coerce, B2d

calls replaceExitEsc, Bad
calls resolve, B

local ref $exitMode, Ba2
defun, B4

coerceExtraHard, B3

calledby coerceHard,
calls autoCoerceByModemap, B53
calls coerce, B23

calls hasType, Bh3

calls isUnionMode, B3
calls member, Bo3

local ref $Expression, Bod
defun, B3

coerceHard,

calledby coerce, Bh2

calls coerceExtraHard,
calls extendsCategoryForm,
calls getmode,

calls get,

calls isCategoryForm,
calls modeEqual,

local def $e,

local ref $String,

local ref $bootStrapMode,
local ref $e,

defun,

coerceSubset, Bh3

calledby coerce, Bh2

calls eval, Bh3

calls get, Bh3

calls isSubset, BR3

calls lassoc, B23

calls maxSuperType, BA3
calls opOf, BA3

defun, B33

collect, BZ8, B9

calledby floatexpid, EGA
defplist, BZ8, B9

collect AndDeleteAssoc, E72

calledby collectComBlock, EZ1
local ref $comblocklist, B72
defun, E72

collectComBlock, EZT
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calledby recordDocumentation, B71 calledby doltIf,

calls collect AndDeleteAssoc, E71 calledby getSuccessEnvironment, BT3

local def $comblocklist, EZT calledby outputComp, B3

defun, E71 calledby setqSetelt,
comma2Tuple, calledby setqSingle,

calledby postComma, BZ2 calledby spadCompileOrSetq, IZ2

calledby postConstruct, calls compNoStacking,

calls postFlatten, local ref $compStack,

defun, uses $exitModeStack,
comp, defun,

calledby applyMapping, comp-tran

calledby compAdd, 271 calledby compWithMappingModel, 6GT8

calledby compApplication, comp?2,

calledby compApplyModemap, Z53 calledby compNoStackingl,

calledby compApply, calledby compNoStacking,

calledby compArgumentsAndTryAgain, GBI  calls addDomain,

calledby compAtSign, Bx4 calls comp3, BU

calledby compBoolean, BI4 calls insert,

calledby compCasel, calls isDomainForm,

calledby compCoercel, calls isFunctor,

calledby compColonlnside, calls opOf,

calledby compConsl, uses $bootStrapMode,

calledby compDefWhereClause, uses $lisplib,

calledby compDefineAddSignature, 43 uses $packagesUsed,

calledby compExit, B3 defun, BT

calledby compExpressionList, comp3,

calledby compForMode, BZII calledby comp2,

calledby compForm1, calledby compTypeOf,

calledby compFromlIf, BT2 calls addDomain,

calledby compHasFormat, calls applyMapping,

calledby compls, BIS calls compApply,

calledby compLeave, B2Z3 calls compAtom,

calledby compList, calls compCoerce,

calledby compOrCroakl, calls compColon,

calledby compPretend, BZ3 calls compExpression,

calledby compReducel, calls compTypeOf,

calledby compRepeatOrCollect, calls compWithMappingMode,

calledby compReturn, B30 calls getDomainsInScope, B92

calledby compSeqltem, B34 calls getmode,

calledby compSubsetCategory, calls member[5],

calledby compSuchthat, B29 calls pname[5],

calledby compUniquely, 618 calls stringPrefix?,

calledby compVector, uses e,

calledby compWhere, uses $insideCompTypeOf,

calledby compWithMappingModel, 6T defun,

calledby compileConstructorl, [ compAdd, 271
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calls NRTgetLocallndex, 271
calls compCapsule, 271
calls compOrCroak, I
calls compSubDomainl, 71
calls compTuple2Record, 71
calls comp, 271
calls nreverse(, 271
uses /editfile, 7T
uses $EmptyMode, 271
uses $NRTaddForm, 271
uses $addFormLhs, E271
uses $addForm, 271
uses $bootStrapMode, B2
uses $functorForm, 272
uses $packagesUsed, 271
defun, 271
compAndDefine, [Z3
calledby compileConstructorl, IZ2
defun, X3
compApplication,
calledby compToApply,
calls coerce,
calls comp,
calls eltForm,
calls encodeltem,
calls get Abbreviation,
calls isCategoryForm,
calls length,
calls member,
calls resolve,
calls strconc,
local ref $Category,
local ref $formatArgList,
local ref $form,
local ref $op,
local ref $prefix,
defun,
compApply,
calledby comp3,
calls AddContour,
calls Pair,
calls comp,
calls removeEnv,
calls resolve,
local ref $EmptyMode,
defun,
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compApplyModemap, 253
calledby compFocompFormWithModemap,
613
calledby getModemap,
calls coerce, 253
calls compMapCond, 253
calls comp, 253
calls genDeltaEntry, P53
calls length, 253
calls member, 253
calls pmatchWithSl, Zh3
calls sublis, 223
local def $bindings, E53
local def $e, 253
local ref $bindings, PGH
local ref $e, 258
defun, 253
compareMode2Arg
calledby hasSigInTargetCategory, BI3
compArgumentConditions,
calledby compDefineCapsuleFunction, 21
calls compOrCroak,
local def $argumentConditionList, [60
local ref $Boolean,
local ref $argumentConditionList,
defun,
compArgumentsAndTryAgain, GI0
calledby compForm,
calls compForm1, BT@
calls comp, BI4
uses $EmptyMode, IO
defun, 618
compAtom,
calledby comp3,
calls compAtomWithModemap,
calls compList,
calls compSymbol,
calls compVector,
calls convert,
calls get,
calls isSymbol,
calls modelsAggregateOf, bIZ
calls primitiveType,
uses $Expression,
defun,
compAtomWithModemap,
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calledby compAtom,
calls convert,
calls modeEqual,
calls transImplementation,
local ref $NoValueMode,
defun,
compAtSign, B4
calledby compLambda, BT
calls addDomain, B2
calls coerce, B21
calls comp, BA1
defun, Ba4
compBoolean, B4
calledby complf, BT
calls comp, BI4
calls getInverseEnvironment, BI4
calls getSuccessEnvironment, BT
defun, B4
compCapsule, 2724
calledby compAdd, 271
calledby compSubDomain,
calls addDomain, 274
calls bootStrapError, 274
calls compCapsulelnner, 274
uses $bootStrapMode, 74
uses $functorForm, 274
uses $insideExpressionIfTrue, 274
uses editfile, 274
defun, 274
compCapsulelnner, 2724
calledby compCapsule, 272
calls addInformation, 274
calls compCapsuleltems, 274
calls mkpf, 274
calls processFunctor, 72
uses $addForm, 274
uses $form, 274
uses $functorLocalParameters, 274
uses $getDomainCode, 274
uses $insideCategorylfTrue, 2724
uses $insideCategoryPackagelfTrue, 274
uses $signature, 274
defun, 274
compCapsuleltems, 273
calledby compCapsulelnner, 72
calls compSingleCapsuleltem, P73
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local def $e, 78

local def $myFunctorBody, B73
local def $signatureOfForm, P78
local def $suffix, 270

local def $top-level, 4

local ref $e, 270

local ref $pred, 78

defun, 273

compCase,

calls addDomain,
calls coerce,

calls compCasel,
defun,

compCasel,

calledby compCase,
calls comp,

calls getModemapList,
calls modeEqual,

calls nreverse0,

uses $Boolean,

uses $EmptyMode,
defun,

compCat,

calls getl,
defun,

compCategory,

calls compCategoryltem,

calls mkExplicitCategoryFunction,
calls resolve,

calls systemErrorHere,

local def $atList,

local def $sigList,

local def $top-level,

local ref $atList,

local ref $sigList,

defun,

compCategoryltem,

calledby compCategoryltem,
calledby compCategory,
calls compCategoryltem,
calls mkpf,

local ref $atList,

local ref $sigList,

defun,

compCoerce,

calledby comp3,
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calls addDomain,
calls coerce,
calls compCoercel,
calls getmode,
defun,

compCoercel,
calledby compCoerce,
calls coerceByModemap,
calls coerce,
calls comp,
calls mkq,
calls resolve,
defun,

compColon,
calledby comp3,
calledby compColon,
calledby compMakeDeclaration,
calls addDomain,
calls assoc,
calls compColonlInside,
calls compColon,
calls eqsubstlist,
calls genSomeVariable,
calls getDomainsInScope,
calls getmode,
calls isCategoryForm,
calls isDomainForm,
calls length,
calls makeCategoryForm,
calls member[5], P90
calls nreverse0,
calls put,
calls systemErrorHere,
calls take,
calls unknownTypeError,
uses $FormalMapVariableList,
uses $bootStrapMode,
uses $insideCategorylfTrue,
uses $insideExpressionIfTrue,
uses $insideFunctorIfTrue,
uses $lhsOfColon,
uses $noEnv,
defun,

compColonlnside,
calledby compColon,
calls addDomain,
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calls coerce,
calls comp,
calls opOf,
calls stackSemanticError,
calls stackWarning,
uses $EmptyMode,
uses $newCompilerUnionFlag,
defun,
compCons,
calls compConsl,
calls compForm,
defun,
compConsl,
calledby compCons,
calls comp,
calls convert,
uses $EmptyMode,
defun,
compConstruct,
calls compForm,
calls compList,
calls compVector, 293
calls convert,
calls getDomainsInScope,
calls modelsAggregateOf,
defun, 293
compConstructorCategory,
calls resolve,
uses $Category,
defun,
compDefine, [Z0
calls compDefinel, 20
local def $macrolfTrue, 20
local def $packagesUsed, [ZT
local def $tripleCache, [0
local def $tripleHits, IZ0
defun, 40
compDefinel, [Z1
calledby compDefinel, 21
calledby compDefineCategoryl,
calledby compDefine, I40
calls addEmptyCapsulelfNecessary, [T
calls compDefWhereClause, 21
calls compDefinel, 21
calls compDefineAddSignature, [T
calls compDefineCapsuleFunction, 21
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calls compDefineCategory, 41

calls compDefineFunctor, 41

calls compInternalFunction, 21

calls get Abbreviation, [

calls getSignatureFromMode, 21
calls getTargetFromRhs, 21

calls giveFormalParametersValues, 41
calls isDomainForm, 21

calls isMacro, [

calls length, [T

calls macroExpand, 21

calls stackAndThrow, 21

calls strconc, 1

uses $Category, [Z1

uses $ConstructorNames, 22

uses $EmptyMode, 22

uses $NoValueMode, 22

uses $formalArgList, [ZT

uses $form, &1

uses $insideCapsuleFunctionIfTrue, [Z1
uses $insideCategorylfTrue, IZT

uses $insideExpressionlfTrue, 21, 22
uses $insideFunctorIfTrue, 21

uses $insideWherelfTrue, 22

uses $op, [0

uses $prefix, 20

defun, 020

compDefineAddSignature, [23

calledby compDefinel, [T
calls assoc, 43

calls comp, [Z3

calls getProplist, [Z3

calls hasFullSignature, [Z3
calls lassoc, 23

uses $EmptyMode, 23
defun, 23

compDefineCapsuleFunction, 21

calledby compDefinel, 21

calls NRTassignCapsuleFunctionSlot, 52
calls addArgumentConditions, [h2

calls addDomain, 31l

calls addStats, 32

calls checkAndDeclare, 51l

calls compArgumentConditions, [51
calls compOrCroak, L2

calls compileCases, [H2
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calls formatUnabbreviated, 2

calls getArgumentModeOrMoan, 51

calls getSignature, [adl

calls getmode, [H2

calls get, [0l

calls giveFormalParametersValues, 21

calls hasSigInTargetCategory, [

calls length, 51

calls member, 52

calls mkq, 32

calls profileRecord, a1l

calls put, 20

calls replaceExitEtc, [h2

calls resolve, a2

calls sayBrightly, 52

calls stripOffArgumentConditions, a1l

calls stripOffSubdomainConditions, 51

local def $CapsuleDomainsInScope, [h2

local def $CapsuleModemapFrame, [h2

local def $argumentConditionList, [52

local def $finalEnv, 52

local def $formalArgList, [a2

local def $form, 52

local def $functionLocations, [52

local def $functionStats, [52

local def $initCapsuleErrorCount, I52

local def $insideCapsuleFunctionIfTrue,
2

local def $insideExpressionlfTrue, I52

local def $op, I52

local def $returnMode, [52

local def $signatureOfForm, a2

local ref $DomainsInScope, L2

local ref $compileOnlyCertainltems, [h2

local ref $formalArgList, I52

local ref $functionLocations, [H2

local ref $functionStats, I52

local ref $functorStats, IH2

local ref $op, 52

local ref $profileCompiler, I52

local ref $returnMode, 2

local ref $semanticErrorStack, 22

local ref $signatureOfForm, 52

defun, 20

compDefineCategory,

calledby compDefinel, [T
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calls compDefineCategoryl, local def $formalArgList,

calls compDefineLisplib, local def $form,

uses $domainShell, local def $frontier,

uses $insideFunctorIfTrue, local def $functionStats,

uses $lisplibCategory, local def $functorForm,

uses $lisplib, local def $functorStats,

defun, local def $getDomainCode,
compDefineCategoryl, local def $insideCategorylIfTrue,

calledby compDefineCategory, local def $lisplibAbbreviation,

calls compDefinel, local def $lisplibAncestors,

calls compDefineCategory2, local def $lisplibCategory,

calls makeCategoryPredicates, local def $lisplibForm,

calls mkCategoryPackage, local def $lisplibKind,

uses $EmptyMode, local def $lisplibModemap,

uses $bootStrapMode, local def $lisplibParents,

uses $categoryPredicateList, local def $op,

uses $insideCategoryPackagelfTrue, local def $top-level,

uses $lisplibCategory, local ref $FormalMapVariableList,

defun, local ref $TriangleVariableList,
compDefineCategory2, local ref $definition,

calledby compDefineCategoryl, local ref $extraParms,

calls addBinding, local ref $formalArgList,

calls augLisplibModemapsFromCategory, local ref $form,

60 local ref $libFile,

calls compMakeDeclaration, local ref $lisplibCategory,

calls compOrCroak, local ref $lisplib,

calls compile, local ref $op,

calls computeAncestorsOf, uses $prefix,

calls constructor?, defun,

calls eval AndRwriteLispForm, compDefineFunctor, 44

calls eval, calledby compDefinel, 21

calls get ArgumentModeOrMoan, calls compDefineFunctorl, 22

calls getParentsFor, calls compDefineLisplib, 22

calls giveFormalParametersValues, uses $domainShell, [224

calls lisplibWrite, uses $lisplib, 24

calls mkConstructor, uses $profileAlist, 24

calls mkq, uses $profileCompiler, 22

calls opOf, defun, 22

calls optFunctorBody, compDefineFunctorl, 24

calls removeZeroOne, calledby compDefineFunctor, 44

calls sublis, calls NRTgenInitial AttributeAlist, T4

calls take, calls NRTgetLocallndex, 24

local def $addForm, calls NRTgetLookupFunction, 23

local def $definition, calls NRTmakeSlot1Info, [43

local def $domainShell, calls augModemapsFromCategoryRep, [Z4

local def $extraParms, calls augModemapsFromCategory, 24
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calls augmentLisplibModemapsFromFunc-
tor, I3

calls compFunctorBody, 23

calls compMakeCategoryObject, 24

calls compMakeDeclaration, 24

calls compile, I3

calls computeAncestorsOf, [Z3

calls constructor?, 23

calls disallowNilAttribute, 22

calls eval AndRwriteLispForm, [Z3

calls getArgumentModeOrMoan, 24

calls getModemap, 24

calls getParentsFor, 23

calls getdatabase, 43

calls giveFormalParametersValues, [Z4

calls isCategoryPackageName, 44, 23

calls lisplibWrite, 23

calls makeFunctorArgumentParameters,
rza

calls maxindex, 24

calls mkq, 23

calls pname, 224

calls pp, 24

calls remdup, 24

calls removeZeroOne, 23

calls reportOnFunctorCompilation, 23

calls sayBrightly, 24

calls simpBool, 43

calls strconc, 24

calls sublis, 22

uses $CategoryFrame, [Z3

uses $CheckVectorList, 23

uses $FormalMap VariableList, 24

uses $LocalDomainAlist, [Z5

uses $NRTaddForm, 23

uses $NRTaddList, [Z3

uses $NRTattributeAlist, [Z3

uses $NRTbase, 23

uses $NRTdeltaLength, 23

uses $NRTdeltaListComp, [ZH

uses $NRTdeltalList, [23

uses $NRTdomainFormList, IZ3

uses $NRTload TimeAlist, [Z5

uses $NRTslot1Info, [Z3

uses $NRT'slot1PredicateList, IZ3

uses $QuickCode, [ZH

693

uses $Representation, 23

uses $addForm, [Z3

uses $attributesName, 25

uses $bootStrapMode, 43

uses $byteAddress, 23

uses $byteVec, 23

uses $compileOnlyCertainltems, 23
uses $condAlist, 23

uses $domainShell, [25

uses $form, 25

uses $functionLocations, 24

uses $functionStats, [Z3

uses $functorForm, [Z0

uses $functorLocalParameters, [Z8
uses $functorSpecialCases, [Z8
uses $functorStats, @4

uses $functorTarget, [ZA

uses $functorsUsed, [ZA

uses $genFVar, 24

uses $genSDVar, [0

uses $getDomainCode, [Z8

uses $goGetList, 4G

uses $insideCategoryPackagelfTrue, 24
uses $insideFunctorIfTrue, [48
uses $isOpPackageName, [0

uses $libFile, 24

uses $lisplibAbbreviation, IZ8

uses $lisplibAncestors, [0

uses $lisplibCategoriesExtended, 48
uses $lisplibCategory, [Z0

uses $lisplibForm, 20

uses $lisplibFunctionLocations, 28
uses $lisplibKind, 24

uses $lisplibMissingFunctions, IZ8
uses $lisplibModemap, [ZQ

uses $lisplibOperationAlist, [ZQ
uses $lisplibParents, 28

uses $lisplibSlot1, 20

uses $lisplib, 23

uses $lookupFunction, [Z0

uses $mutableDomains, [Z8

uses $mutableDomain, [0

uses $myFunctorBody, 28

uses $op, 20

uses $pairlis, [28

uses $setelt, 28
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uses $signature, 44 local ref $filep, IG3
uses $template, [2A local ref $lisplibKind, IG3
uses $top-level, 23 local ref $newConlist, [E3
uses $uncondAlist, A4 local ref $spadLibFT, [G3
uses $viewNames, 20 defun, [G3
defun, 0242 compDefWhereClause, 53
compDefineLisplib, I63 calledby compDefinel, 21

calledby compDefineCategory, calls assocleft,
calledby compDefineFunctor, 44 calls assocright,
calls bright, [G3 calls comp,
calls compileDocumentation, [G3 calls concat,
calls filep, [G3 calls delete,
calls fillerSpaces, B3 calls getmode, IH3
calls finalizeLisplib, IG3 calls lassoc,
calls getConstructorAbbreviation, IG3 calls listOfldentifersIn,
calls getdatabase, I3 calls orderByDependency,
calls lisplibDoRename, 63 calls pairList,
calls localdatabase, IG3 calls union,
calls rpackfile, IG3 calls userError,
calls rshut, 63 uses $predAlist,
calls sayMSG, [G3 uses $sigAlist,
calls unloadOneConstructor, [G3 defun, 33
calls updateCategoryFrameForCategory, compElt, B3

B3 calls addDomain, B4
calls updateCategoryFrameForConstruc- calls compForm, BA

tor, B3 calls convert, BOA
local def $libFile, calls getDeltaEntry, BOO
local def $lisplibAbbreviation, calls getModemapListFromDomain, B8
local def $lisplibAncestors, calls isDomainForm, BIA
local def $lisplibCategoriesExtended, [G3 calls length, BIG
local def $lisplibCategory, calls opOf, BOB
local def $lisplibForm, I63 calls stackMessage, BB
local def $lisplibKind, calls stackWarning, BU3
local def $lisplibModemapAlist, uses $One, BOA
local def $lisplibModemap, uses $Zero, BOA
local def $lisplibOperationAlist, defun, BOA
local def $lisplibParents, IG3 compExit, BOY
local def $lisplibPredicates, I3 calls comp, BOY
local def $lisplibSlot1, calls modifyModeStack, BOS
local def $lisplibSuperDomain, calls stackMessagelfNone,
local def $lisplibVariableAlist, uses $exitModeStack, BUS
local def $lisplib, IG3 defun,
local def $newConlist, compExpression, 33
local def $op, 63 calledby comp3,
local ref $algebraOutputStream, IG3 calls compForm, 333

local ref $compileDocumentation, IG3 calls getl, 333
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uses $insideExpressionIfTrue, 33
defun, 33
compExpressionList,
calledby compForm1,
calls comp,
calls convert,
calls nreverse0,
local ref $Expression,
defun,
compFocompFormWithModemap, B3
calls coerceable, B3
calls compApplyModemap, 613
calls convert, BI3
calls get, B3
calls identp, BI3
calls isCategoryForm, 613
calls isFunctor, EI3
calls last, BI3
calls listOfSharpVars, 613
calls substituteIntoFunctorModemap, 613
local ref $Category, GL3
local ref $FormalMapVariableList, 613
defun, GI3
compForm,
calledby compConstruct,
calledby compCons,
calledby compkElt, BOG
calledby compExpression, [C33
calls compArgumentsAndTryAgain,
calls compForm1,
calls stackMessagelfNone,
defun,
compForml,

calledby compArgumentsAndTryAgain, G143

calledby compForm,

calls addDomain,

calls augModemapsFromDomainl,
calls coerceable,

calls coerce,

calls compExpressionList,
calls compForm2,

calls compOrCroak,

calls compToApply,

calls comp,

calls getFormModemaps,
calls length,
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calls nreverse0,
calls outputComp,
uses $EmptyMode,
uses $Expression,
uses $NumberOfArgsIfinteger,
defun,
compForm2, 610
calledby compForm1,
calls PredImplies, GI0
calls assoc, 610
calls compForm3, 610
calls compFormPartiallyBottomUp, 610
calls compUniquely, EI0
calls isSimple, EIT
calls length, 6B10
calls nreverse0, 610
calls sublis, 610
calls take, GI0
uses $EmptyMode, GI0
uses $TriangleVariableList, GIT
defun, 610
compForm3, 612
calledby compForm2, 610
calledby compFormPartiallyBottomUp, BI3
calls compFormWithModemap, GI2
local ref $compUniquelyIfTrue, B2
defun, 612
throws, BI2
compFormMatch, 613
calledby compFormPartiallyBottomUp, BI3
defun, BI3
compForMode, BZ1
calledby compJoin, BT9
calls comp, BZ1
local def $compForModelfTrue, BZ1
defun, BZ1
compFormPartiallyBottomUp, 6BI3
calledby compForm2, 610
calls compForm3, 613
calls compFormMatch, GI3
defun, GI3
compFormWithModemap
calledby compForm3, 612
compFromlIf, BT2
calledby complf, BT
calls comp, BT
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defun, B12 calledby compileCases, 64
compFunctorBody, calls addStats,
calledby compDefineFunctorl, &3 calls constructMacro,
calls bootStrapError, calls elapsedTime,
calls compOrCroak, calls encodeFunctionName,
uses /editfile, calls encodeltem,
uses $NRTaddForm, calls getmode,
uses $bootStrapMode, calls get,
uses $functorForm, calls kar,
defun, calls member,
compHas, calls modeEqual,
calls chaselnferences, calls optimizeFunctionDef,
calls coerce, calls printStats,
calls compHasFormat, calls putInLocalDomainReferences,
local def $e, calls sayBrightly,
local ref $Boolean, calls spadCompileOrSetq,
local ref $e, calls splitEncodedFunctionName,
defun, calls strconc,
compHasFormat, calls userError,
calledby compHas, local def $functionStats, [0
calls comp, local def $savableltems, 70
calls isDomainForm, local def $suffix, 70
calls length, local ref $compileOnlyCertainItems,
calls mkDomainConstructor, local ref $doNotCompileJustPrint,
calls mkList, local ref $e, 70
calls sublislis, local ref $functionStats,
calls take, local ref $functorForm,
local ref $EmptyEnvironment, local ref $insideCapsuleFunctionIfTrue,
local ref $EmptyMode, 169
local ref $FormalMapVariableList, local ref $lisplibltemsAlreadyThere,
local ref $e, local ref $lisplib,
local ref $form, local ref $macrolfTrue,
defun, local ref $prefix, 70
complf, BT local ref $saveableltems,
calls canReturn, BT local ref $signatureOfForm, 69, 70
calls coerce, BT local ref $splitUpltemsAlreadyThere,
calls compBoolean, BT local ref $suffix, 70
calls compFromlf, BIT defun,
calls intersectionEnvironment, B11 compile-lib-file,
calls quotify, BT calledby recompile-lib-file-if-necessary, G214
calls resolve, BIT defun,
uses $Boolean, BIT compileCases, [G4
defun, B10 calledby compDefineCapsuleFunction, 52
compile, calls assocleft, 64
calledby compDefineCategory?2, calls assocright, G4

calledby compDefineFunctorl, &3 calls compile, 0G4
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calls eval, G4
calls getSpecialCaseAssoc, G4
calls get, A
calls mkpf, G4
calls outerProduct, G4
local def $specialCaseKeyList, G2
local ref $getDomainCode, G4
local ref $insideFunctorlfTrue, [H2
defun, G4
compileConstructor, X3
calledby spadCompileOrSetq, X2
calls clearClams, [X3
calls compileConstructorl, IZ3
defun, I[X3
compileConstructorl, =4
calledby compileConstructor, X3
calls clearConstructorCache,
calls compAndDefine,
calls comp, X4
calls getdatabase, I
local def $clamList, =4
local ref $ConstructorCache, =4
local ref $clamList,
local ref $mutableDomain, X4
defun,
compiled-function-p
calledby subrname,
compileDocumentation, IG3
calledby compDefineLisplib, IG3
calls finalizeDocumentation, [G3
calls lisplibWrite, G4
calls makelnputFilename, IG3
calls rdefiostream, 63
calls replaceFile, IG3
calls rpackfile, IG3
calls rshut, 0G4
local ref $EmptyMode,
local ref $e,
local ref $fcopy, IGA
local ref $spadLibFT, [63
defun, G4
compileFileQuietly,
uses *standard-output®,
uses $InteractiveMode,
defun,
compiler,
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calls compileSpad2Cmd,
calls compileSpadLispCmd,
calls findfile,

calls helpSpad2Cmd[5],
calls mergePathnames[5], BG3
calls namestring[5],

calls pathnameType[5],
calls pathname[5], bG3

calls selectOptionLCJ[5],
calls throwKeyedMsg,
uses /editfile,

uses $newConlist,

uses $options,

defun,

compilerDoit, 670

calledby compileSpad2Cmd,
calledby compilerDoit WithScreenedLisplib,
calls /RQ,LIB, 70

calls /rf[5], B0

calls /rq[5], B0

calls member[5], 670

calls opOf, B0

calls sayBrightly, B0

uses $byConstructors, E70

uses $constructorsSeen, B70
defun, 670

compilerDoitWithScreenedLisplib

calledby compileSpad2Cmd,
calls compilerDoit,

calls embed,

calls rwrite,

calls unembed,

local ref $libFile, 570

local ref $saveableltems,

compilerMessage

calledby augModemapsFromCategoryRep,

20/

calledby augModemapsFromCategory,

compileSpad2Cmd,

calledby compiler,

calls browser AutoloadOnceTrigger,
calls compilerDoitWithScreenedLisplib,
calls compilerDoit,

calls error,

calls extendLocalLibdb,
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calls namestring[5], calledby optSpecialCall, 232

calls object2String, calls bpiname, 233

calls pathnameType[5], calls keyedSystemError, 233

calls pathname[5], calls moan, P33

calls sayKeyedMsg[5], defun, 233

calls selectOptionLC[5], complmport, BI3

calls spad2AsTranslator AutoloadOnceTrigger, calls addDomain, BIS

uses $NoValueMode, BIR

calls spadPrompt, defun, BIX

calls strconc, complnternalFunction, I3

calls terminateSystemCommand|5], calledby compDefinel, 21

calls throwKeyedMsg, calls identp, 3

calls updateSourceFiles[5], calls stack AndThrow, 53

uses /editfile, defun, 53

uses $InteractiveMode, compls, BIR

uses $QuickCode, calls coerce, BIN

uses $QuickLet, calls comp, BIY

uses $compileOnlyCertainltems, uses $Boolean, BT9

uses $f, uses $EmptyMode, BIY

uses $m, defun, BIR

uses $newComp, complterator

uses $newConlist, calledby compReducel,

uses $options, calledby compRepeatOrCollect,

uses $scanlfTrue, compJoin, BT9

uses $sourceFileTypes, calls compForMode, BT9

defun, calls compJoin,getParms, BT9
compileSpadLispCmd, calls convert,

calledby compiler, calls isCategoryForm, BT9

calls fnameMake[5], calls nreverse0, BT

calls fnameReadable?[5], calls stackSemanticError, BT9

calls localdatabase[5], calls union, B9

calls namestring[5], calls wrapDomainSub, BT9

calls object2String, uses $Category,

calls pathnameDirectory|[5], defun, BT9

calls pathnameNamel[5], compJoin,getParms

calls pathnameType[5], calledby compJoin, BT9

calls pathnamel[5], compLambda, BZ1

calls recompile-lib-file-if-necessary, calledby compWithMappingModel, 6147

calls sayKeyedMsg[5], calls argsToSig, BZI

calls selectOptionLC[5], calls compAtSign, BZI

calls spadPrompt, calls stackAndThrow, B2

calls terminateSystemCommand[5], defun, BZ1

calls throwKeyedMsg, compLeave, BZ3

uses $options, calls comp, BZ3

defun, calls modifyModeStack, BZ3

compileTimeBindingOf, 233 uses $exitModeStack, BZ3
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uses $leaveLevelStack, B2Z3
defun, BZ3
complList,
calledby compAtom,
calledby compConstruct,
calls comp,
defun,
compMacro, BZ3
calls formatUnabbreviated, BZ3
calls macroExpand, BZ3
calls put, BZ3
calls sayBrightly, B23
uses $EmptyMode, BZ3
uses $NoValueMode, BZ3
uses $macrolfTrue, B2Z3
defun, B2Z3
compMakeCategoryObject,
calledby compDefineFunctorl, 22
calledby getOperationAlist,
calledby getSlotFromFunctor,
calls isCategoryForm,
calls mkEvalableCategoryForm,
local ref $§Category,
local ref $e,
defun,
compMakeDeclaration,
calledby compDefineCategory?2,
calledby compDefineFunctorl, 22
calledby compSetql,
calledby compSubDomainl, B24
calledby compWithMappingModel, 614
calls compColon,
uses $insideExpressionIfTrue,
defun,
compMapCond,
calledby compApplyModemap, P53
calls compMapCond’,
local ref $bindings,
defun,
compMapCond’, 54
calledby compMapCond,
calls compMapCond”, E54
calls compMapConfFun, 257
calls stackMessage, 201
defun, P51
compMapCond”, P24
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calledby compMapCond”, 234
calledby compMapCond’, Z57
calls compMapCond”, P51
calls get, a7

calls knownlInfo, 254

calls stackMessage, 21

local ref $Information, 257
local ref $e, 257

defun, P57

compMapCondFun,

defun,

compMapConfFun

calledby compMapCond’, Z57

compNoStacking,

calledby compToApply,
calledby comp,

calls comp2, bUl

calls compNoStackingl,
local ref $compStack,
uses $EmptyMode,
uses $Representation,
defun,

compNoStacking]1,

calledby compNoStacking,
calls comp2,

calls get,

local ref $compStack,
defun,

compOrCroak,

calledby NRTgetLocallndex, P

calledby compAdd, 271

calledby compArgumentConditions,

calledby compDefineCapsuleFunction, I52

calledby compDefineCategory2,

calledby compForm1,

calledby compFunctorBody,

calledby compRepeatOrCollect,

calledby compSubDomainl, B48

calledby compTopLevel,

calledby dolt, 274

calledby getTargetFromRhs, 73

calledby makeCategoryForm,

calledby mkEvalableCategoryForm, 78

calledby substituteIntoFunctorModemap,
6T

calls compOrCroakl,
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defun, calls parseTran,
compOrCroakl, calls systemError,
calledby compOrCroak, uses $Boolean, BZ2
calls compOrCroakl,compactify, uses $endTestList, BZ2
calls comp, uses $e, B2Z2
calls displayComp, uses $initList, BZ2
calls displaySemanticErrors, uses $sideEffectsList, BZ2
calls mkErrorExpr, uses $until, BZ2
calls say, defun,
calls stackSemanticError, compRepeatOrCollect,
calls userError, calls coerceExit,
local def $compStack, calls complterator,
uses $compErrorMessageStack, calls compOrCroak,
uses $exitModeStack, calls comp,
uses $level, calls length,
uses $scanlfTrue, calls modelsAggregateOf,
uses $s, calls stackMessage,
catches, calls ,
defun, uses $Boolean,
compOrCroak1,compactify, uses $NoValueMode,
calledby compOrCroak1,compactify, uses $exitModeStack,
calledby compOrCroakl, uses $formalArgList,
calls compOrCroakl,compactify, uses $leaveLevelStack,
calls lassoc, uses $until,
defun, defun,
compPretend, compReturn, B31
calls addDomain, calls comp, B3
calls comp, BZ3 calls modifyModeStack, B30
calls opOf, BZ3 calls resolve, B3
calls stackSemanticError, BZ3 calls stackSemanticError, B3
calls stackWarning, B2Z3 calls userError, B31
uses $EmptyMode, BZH uses $exitModeStack, B3
uses $newCompilerUnionFlag, BZ3 uses $returnMode, B3T
defun, defun, B3T
compQuote, compSeq, B32
defun, calls compSeql, B32
compReduce, uses $exitModeStack, B32
calls compReducel, defun, B32
uses $formalArgList, compSeql, B32
defun, calledby compSeq, B32
compReducel, calls compSeqltem, B32
calledby compReduce, calls mkq, B32
calls complterator, calls nreverse0, B32
calls comp, calls replaceExitEtc, B32
calls getldentity, B24 uses $NoValueMode, B33

calls nreverse0, uses $exitModeStack, B32
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uses $finalEnv, B33
uses $insideExpressionIfTrue, B32
defun, B32
compSeqltem, B3
calledby compSeql, B32
calls comp,
calls macroExpand,
defun,
compSetq, B33
calledby compSetql, B30
calls compSetql, B33
defun, B33
compSetql, B33
calledby compSetq, B33
calledby setqMultipleExplicit,
calledby setqMultiple, B34
calls compMakeDeclaration, 338
calls compSetq, B30
calls identp[5], B38
calls setqMultiple,
calls setqSetelt, B30
calls setqSingle, B33
uses $SEmptyMode, B30
defun, B33
compSingleCapsuleltem, 74
calledby compCapsuleltems, 273
calledby doltIf,
calledby dolt, 273
calls doit, 273
calls macroExpandInPlace, 78
local ref $e, E78
local ref $pred, 278
defun, 270
compString, B3
calls resolve, B23
uses $StringCategory, B4H
defun,
compSubDomain,
calls compCapsule,
calls compSubDomainl,
uses $NRTaddForm, B4
uses $addFormLhs,
uses $addForm,
defun,
compSubDomainl,
calledby compAdd, 271

calledby compSubDomain, 348
calls addDomain, B44
calls compMakeDeclaration, B28
calls compOrCroalk,
calls eval AndRwriteLispForm,
calls lispize,
calls stackSemanticError, B48
uses $Boolean,
uses $CategoryFrame,
uses $EmptyMode,
uses $lisplibSuperDomain,
uses $op, B42
defun,
compSubsetCategory, B43
calls comp,
calls put, B23
uses $lhsOfColon, BZR
defun,
compSuchthat, BZ9
calls comp, BZ9
calls put, B29
uses $Boolean, BZ9
defun,
compSymbol,
calledby compAtom,
calls NRTgetLocallndex,
calls errorRef,
calls getmode,
calls get,
calls isFluid,
calls isFunction,
calls member[5],
calls stackMessage,
uses $Boolean,
uses $Expression,
uses $FormalMapVariableList,
uses $NoValueMode,
uses $NoValue,
uses $Symbol,
uses $compForModelfTrue,
uses $formalArgList,
uses $functorLocalParameters,
defun,
compToApply,
calledby compForm1,
calls compApplication,

701



702 INDEX

calls compNoStacking, uses $EmptyMode, Bal

local ref $EmptyMode, uses $insideExpressionIfTrue, B2l

defun, uses $insideWherelfTrue, B2l
compTopLevel, defun,

calledby s-process, compWithMappingMode, GI'1

calls compOrCroak, calledby comp3,

uses $NRTderived TargetIfTrue, calls compWithMappingModel, 614

uses $compTimeSum, uses $formalArgList, BT

uses $envHashTable, defun, G117

uses $forceAdd, compWithMappingModel, 614

uses $killOptimizelfTrue, calledby compWithMappingMode, BI7

uses $packagesUsed, calls comp-tran, BIS

uses $resolveTimeSum, calls compLambda, 6T

defun, calls compMakeDeclaration, GI'a
compTuple2Record, 73 calls comp, 6I4

calledby compAdd, 271 calls extendsCategoryForm, GI7

defun, 273 calls extractCodeAndConstructTriple, GBI
compTypeOf, calls freelist, GIR

calledby comp3, calls get, 6T

calls comp3, calls hasFormalMap Variable, GI1

calls eqsubstlist, calls isFunctor, 61

calls get, calls optimizeFunctionDef, BTS

calls put, calls stackAndThrow, 614

uses $FormalMapVariableList, calls take, BT

uses $insideCompTypeOf, 96 uses $CategoryFrame, IS

defun, uses $EmptyMode, GBI
compUniquely, 618 uses $FormalMapVariableList, BIS

calledby compForm2, G100 uses $QuickCode, IR

calls comp, 614 uses $formalArgList, BIS

local def $compUniquelylfTrue, GIG uses $formatArgList, GIX

catches, 618 uses $funnameTail, EIR

defun, I8 uses $funname, GIX
computeAncestorsOf uses $killOptimizelfTrue, BI8

calledby compDefineCategory2, defun, G4

calledby compDefineFunctorl, [Z3 concat
comp Vector, B29 calledby checkDocError, BI7

calledby compAtom, calledby checkDocMessage,

calledby compConstruct, calledby checkWarning,

calls comp, calledby compDefWhereClause,

uses $EmptyVector, concatWithBlanks

defun, B29 calledby buildLibAttr, B3
compWhere, calledby buildLibOp, B34

calls addContour, B2l calledby buildLibdbConEntry, £32

calls comp, cond,

calls deltaContour, Ball defplist,

calls macroExpand, Bal cons,
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defplist,
consProplist Of
calledby getSuccessEnvironment, BT3
calledby setqSingle, B40
construct, 09, 293, BX3
defplist, B9, 293, B3
constructMacro, (X2
calledby compile,
calls identp, IX2
calls stackSemanticError, X2
defun, X2
constructor?
calledby addDomain,
calledby checkIsValidType, B32
calledby checkNumOfArgs,
calledby compDefineCategory?2,
calledby compDefineFunctorl, [Z3
calledby getAbbreviation,
calledby isFunctor,
contained
calledby evalAndSub,
calledby parseCategory, I3
calledby spadCompileOrSetq, IZ2
calledby substVars, U
containsBang, A4
calledby aplTran, B0
calledby containsBang, BT
calls containsBang, B04
defun, £04
convert,
calledby applyMapping,

calledby compAtomWithModemap,

calledby compAtom, 5J7

calledby compConsl,
calledby compConstruct,
calledby compkElt, BOA

calledby compExpressionList,

calledby compFocompFormWithModemap,
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calledby compJoin,
calledby convertOrCroak, B34
calledby setqMultiple, B34
calledby setqSingle,
calls coerce,
calls resolve,
defun,

703

convertOpAlist2compilerInfo, T8
calledby updateCategoryFrameForConstruc-
tor, 143
defun, A
convertOrCroak,
calledby replaceExitEtc, B33
calls convert, B34
calls userError,
defun,
copy
calledby modifyModeStack, 623
copy-token
calledby PARSE-TokTail,
calledby advance-token, BG2
croak
calledby drop, b53
curoutstream
usedby s-process,
usedby spad, EZ3
current-char, 063
calledby Advance-Char, B3
calledby PARSE-FloatBasePart, &34
calledby PARSE-FloatBase, B30
calledby PARSE-FloatExponent, B34
calledby PARSE-Selector, B33
calledby PARSE-TokTail, €30
calledby match-string,
calledby skip-blanks,
uses $line, BG3
uses current-line, EG3
defun, BG3
current-fragment, B30
defvar, B30
current-line, 634
usedby PARSE-Category,
usedby current-char, OG3
usedby next-char,
defvar, 632
current-symbol,
calledby PARSE-Anyld, €24
calledby PARSE-ElseClause, B51
calledby PARSE-FloatBase, 38
calledby PARSE-FloatExponent, B34
calledby PARSE-Infix,
calledby PARSE-NewExpr, B17
calledby PARSE-OpenBrace, B48
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calledby PARSE-OpenBracket, 48
calledby PARSE-Operation, B27
calledby PARSE-Prefix,
calledby PARSE-Primaryl, B34
calledby PARSE-ReductionOp, E31
calledby PARSE-Selector, B33

calledby PARSE-Special Command, &19

calledby PARSE-SpecialKeyWord, BT8
calledby PARSE-Suffix, 28

calledby PARSE-TokTail, €30
calledby PARSE-TokenList,
calledby isTokenDelimiter, Ex47

calls current-token,

calls make-symbol-of,

defun,

current-token, O3, AG1

calledby PARSE-FloatBasePart, &34
calledby PARSE-SpecialKeyWord, BT8
calledby advance-token, BG2
calledby current-symbol,
calledby match-advance-string, Ea3
calledby match-current-token,
calledby next-token, BG2

calls try-get-token, B

usedby advance-token, BG2

usedby current-token, G

uses $token, B3

uses current-token, BB

uses valid-tokens, EG1

defun, BG1

defvar, B3

curstrm

calledby s-process,

dbKind

calledby screenLocalLine, B30

dbMkForm

calledby buildLibdbConEntry, EX2

dbName

calledby screenLocalLine, E30

dbPart

calledby screenLocalLine, B30

dbReadLines, X1

calledby extendLocalLibdb, B4
calls eofp, BXT
calls readline, B0

defun, 31
dbWriteLines, EXT
calledby extendLocalLibdb, B4
calls getTempPath, B=XT
calls ifcar, BXT
calls make-outstream, BT
calls shut, BX1
calls writedb, EX1
local def $outStream, E=XT
local ref $outStream, E=X1
defun, X1
dcq
calledby new20ldTran, [2
decodeScripts, B3
calledby decodeScripts, B3
calledby getScriptName, B4
calls decodeScripts, E03
calls strconc, B3
defun, B3
deepestExpression, BT
calledby deepestExpression, A2
calledby hasAplExtension, B3
calls deepestExpression, B4
defun, B4
def, M3, 40
defplist, M3, 20
def-process
calledby s-process,
def-rename,
calledby def-rename,
calledby s-process,
calledby string2BootTree, [
calls def-rename,
defun,
definition-name, BT4
usedby PARSE-NewExpr, B17
defvar, B14
defmacro
Bang,
line-clear,
must,
nth-stack, Bl
pop-stack-1,
pop-stack-2,
pop-stack-3, Ball
pop-stack-4, Bal

INDEX
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reduce-stack-clear, is, 23, BIY

stack-/-empty, B3 isnt, 23

star, EG7 Join, 24, BTY,
defplist, [N, P40, 271, B4R, Bad, B4 leave, 24, BZA

+— >, 620 lessp,

- >, let, 28, B33

<=, 23 letd,

==>, ListCategory,

=>, Mapping,

>, [0 mdef, 22, BZ3

>=, [O0, 11 minus, Z30

,, B82 mkRecord,

-, 237 not,

/s notequal,

:, 4, 290, BXO or,

::, I3, BhY, BXT pretend, 530, B24,

:BF:, B73 gsminus, 231

3 quote, BZ3,

==, Bx2 Record,

add, B2 RecordCategory,

and, [0 recordcopy,

Block, B7@ recordelt,

call, reduce, B28,

capsule, Z73 repeat, BZR,

case, return, 31, B3

catch, Scripts,

category, M2, ZXA8, B74 segment, 311, [C32

collect, B23, B4 seq, 234, B32

cond, setq, B33

cons, setrecordelt,

construct, 09, 293, BX3 Signature,

def, I3, 40 spadcall,

dollargreaterequal, TS String,

dollargreaterthan, 4 SubDomain, B4

dollarnotequal, SubsetCategory,

elt, BOA TupleCollect,

eq, 233 Union,

eqv, 10 UnionCategory,

exit, BOA vcons, 32

has, T2, BOY vector,

if, [, B, VectorCategory,

implies, where, 33, Bh0,

import, BI8 with,

In, defstruct

in, [, line, G33

inby, 22 reduction, B8
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stack, 2 buildLibOp,
token, B2 buildLibOps,

defun bumperrorcount,
/RQ,LIB, 672 canReturn, BT2
/rf, 671 char-eq,
/rf-1, B2 char-ne,
/rq, B0 checkAddBackSlashes, 527
action, £G4 checkAddIndented, 6ET9
add-parens-and-semis-to-line, B3 checkAddMacros,
addArgumentConditions, B0 checkAddPeriod,
addclose, b2 checkAddSpaces, 630
addConstructorModemaps, checkAddSpaceSegments,
addDomain, checkAlphabetic, B3
addEltModemap, checkAndDeclare, B
addEmptyCapsulelfNecessary, 73 check Arguments,
addModemap, checkBalance,
addModemap0, checkBeginEnd,
addModemapl, 270 checkComments, EU8
addModemapKnown, checkDecorate,
addNewDomain, 221l checkDecorateForHt,
addSuffix, checkDocError, bT17
Advance-Char, 637 checkDocErrorl,
advance-token, EG2 checkDocMessage, 619
alistSize, checkExtract,
allLASSOCs, P13 checkFixCommonProblem,
aplTran, B0 checkGetArgs, 621
aplTranl, E100 checkGetLispFunctionName,
aplTranList, B3 checkGetMargin, 622
applyMapping, checkGetParse, bZ2
argsToSig, GZ3 checkGetStringBeforeRightBrace, bZ3
assignError, checkHTargs,
AssocBarGensym, 222 checkleEg, B23
augLisplibModemapsFromCategory, IS4 checkleEgfun, b3
augmentLisplibModemapsFromFunctor, EZI2  checkIndentedLines,
augModemapsFromCategory, checklIsValidType, B32
augModemapsFromCategoryRep, checkLookForLeftBrace, b33
augModemapsFromDomain, 252 checkLookForRightBrace, 633
augModemapsFromDomainl, 252 checkNumOfArgs,
autoCoerceByModemap, checkRecordHash,
blankp, B52 checkRemoveComments, BIR
bootStrapError, ZI3 checkRewrite,
buildLibAttr, X3 checkSayBracket,
buildLibAttrs, =3 checkSkipBlanks, 532
buildLibdb, B78 checkSkipldentifierToken, bZ3
buildLibdbConEntry, E=X2 checkSkipOpToken, BZ3

buildLibdbString, E=0 checkSkipToken, bIR



INDEX

checkSplit2Words, bI8
checkSplitBackslash, B33
checkSplitBrace, bZ3
checkSplitOn,
checkSplitPunctuation, 634
checkTexht, 6BT2
checkTransformFirsts, BI3
checkTrim, bT8
checkTrimCommented,
checkWarning,

coerce, Ball

coerceable,
coerceByModemap,
coerceEasy, Bh
coercebxit, Bhd
coerceExtraHard, B53
coerceHard,
coerceSubset, BR3

collect AndDeleteAssoc, E72
collectComBlock, EZT
comma2Tuple,

comp, b9l

comp?2,

comp3,

compAdd, 271
compAndDefine, [Z3
compApplication,
compApply,
compApplyModemap, 253
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compColonlnside,
compCons,

compConsl,

compConstruct,
compConstructorCategory,
compDefine, 20

compDefinel, 41
compDefineAddSignature, 23
compDefineCapsuleFunction, 1
compDefineCategory,
compDefineCategoryl,
compDefineCategory2,
compDefineFunctor, 24
compDefineFunctorl, 424
compDefineLisplib, 63
compDefWhereClause, [543
compkElt, B8

compExit, BOY

compExpression, 34
compExpressionList,
compFocompFormWithModemap, B3
compForm,

compForml,

compForm2, E10

compForm3, G2
compFormMatch, 6EI3
compForMode, B2
compFormPartiallyBottomUp, 613
compFromlIf, BT2

compArgumentConditions, compFunctorBody,

compArgumentsAndTryAgain, GI8 compHas,
compAtom, compHasFormat,
compAtomWithModemap, complf, B1T
compAtSign, Ba7 compile,
compBoolean, B4 compile-lib-file,
compCapsule, 2724 compileCases, G4

compCapsulelnner, 274
compCapsuleltems, 273

compileConstructor, X3
compileConstructorl,

compCase, compileDocumentation, IG3
compCasel, compileFileQuietly,
compCat, compiler,
compCategory, compilerDoit, B70
compCategoryltem, compileSpad2Cmd,
compCoerce, compileSpadLispCmd,
compCoercel, compileTimeBindingOf, 33

compColon, complmport, BTX
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complnternalFunction, I3 containsBang, B04

compls, BIR convert,

compJoin, BT9 convertOpAlist2compilerInfo, TG
compLambda, BZ1 convertOrCroak,
compLeave, B2Z3 current-char, 63

complList, current-symbol,
compMacro, BZ3 current-token, BG1
compMakeCategoryObject, dbReadLines, BT
compMakeDeclaration, dbWriteLines, EX1
compMapCond, decodeScripts, B3
compMapCond’, 257 deepestExpression, I
compMapCond”, 234 def-rename,
compMapCondFun, disallowNilAttribute, 214
compNoStacking, displayMissingFunctions, P18
compNoStackingl, displayPreCompilationErrors,
compOrCroak, dolt, 278

compOrCroakl, doltIf,
compOrCroakl,compactify, dollarTran, EGA
compPretend, domainMember,
compQuote, drop, bA3

compReduce, eltModemapFilter,
compReducel, encodeFunctionName, I'79
compRepeatOrCollect, encodeltem, =1
compReturn, B30 EqualBarGensym,
compSeq, B32 errhuh,

compSeql, B32 escape-keywords, 57
compSeqltem, escaped, bh3

compSetq, B33 eval AndRwriteLispForm,
compSetql, B33 evalAndSub,
compSingleCapsuleltem, 74 expand-tabs, €

compString, extendLocalLibdb, B74
compSubDomain, extractCodeAndConstructTriple, 622
compSubDomainl, finalizeDocumentation, £92
compSubsetCategory, B43 finalizeLisplib,
compSuchthat, B29 fincomblock, Bh3
compSymbol, firstNonBlankPosition,
compToApply, fixUpPredicate, 92
compTopLevel, flattenSignatureList, T90
compTuple2Record, 273 floatexpid, B63

compTypeOf, formal2Pattern, P14
compUniquely, GI8 freelist, 623

comp Vector, genDomainOps,
compWhere, genDomainView, 219
compWithMappingMode, BI1 genDomainViewList, 219
compWithMappingModel, 6I4 genDomainViewList0, 219

constructMacro, X2 get-a-line,
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get-token, BG3 interactiveModemapForm, 91
getAbbreviation, is-console, bh3

get ArgumentMode, B3 isCategoryPackageName, P10
get ArgumentModeOrMoan, [X7 isDomainConstructorForm,
getCaps, X1 isDomainForm,
getCategoryOpsAndAtts, isDomainSubst, I9A
getConstructorExports, B73 isFunctor,
getConstructorOpsAndAtts, isListConstructor, IIa
getDomainsInScope, isMacro,
getFormModemaps, isSuperDomain, 251
getFunctorOpsAndAtts, isTokenDelimiter, B4
getInverseEnvironment, B18 isUnionMode, BT
getMatchingRightPren, killColons,

getModemap, line-advance-char, G343
getModemaplList, line-at-end-p,
getModemapListFromDomain, line-current-segment, 638
getOperationAlist, line-new-line, 630
getScriptName, B4 line-next-char, 633
getSignature, line-past-end-p, B33
getSignatureFromMode, line-print,
getSlotFromCategoryForm, lispize,
getSlotFromFunctor, lisplibDoRename,
getSpecialCaseAssoc, B0 lisplibWrite,
getSuccessEnvironment, B4 loadIfNecessary, T2
getTargetFromRhs, [[73 loadLibIfNecessary, T3
getToken, macroExpand, 74
getUnionMode, BI7 macroExpandInPlace, 74
getUniqueModemap, macroExpandList, 773
getUniqueSignature, make-symbol-of,
giveFormalParametersValues, [72 makeCategoryForm,
hackforis, B03 makeCategoryPredicates, 73
hackforisl, makeFunctor ArgumentParameters, 2T
hasAplExtension, B03 makeSimplePredicateOrNil,
hasFormalMapVariable, 623 match-advance-string, B3
hasFullSignature, 724 match-current-token,
hasNoVowels, match-next-token,
hasSigInTargetCategory, B match-string,

hasType, match-token,
htcharPosition, maxSuperType, B24
indent-pos, mergeModemap,

infixtok, Bh3 mergeSignatureAndLocalVarAlists,
initial-substring, 637 meta-syntax-error, BG4
initial-substring-p, mkAbbrev,
initialize-preparse, [0 mkAlist OfExplicitCategoryOps,
initializeLisplib, mkCategoryPackage, 70

insertModemap, mkConstructor,
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mkDatabasePred, P14 optMINUS,
mkEvalableCategoryForm, 78 optMkRecord,
mkExplicitCategoryFunction, optPackageCall,
mkList, BIM optPredicatelfTrue, 221
mkNewModemapList, optQSMINUS, 237
mkOpVec, 221 optRECORDCOPY,
mkRepititionAssoc, optRECORDELT,
mkUnion, BG2 optSEQ,

modeEqual, optSETRECORDELT,
modeEqualSubst, B3 optSPADCALL,
modemapPattern, optSpecialCall, 232
modifyModeStack, 623 optSuchthat,
moveORsOutside, U4 optXLAMCond,
mustInstantiate, orderByDependency, 222
ncINTERPFILE, 622 orderPredicateltems, [UI3
new20ldDefForm, [ orderPredTran, Y4
new20ldLisp, [72 outputComp, B243
new20ldTran, A PARSE-Anyld, £22
newConstruct, [4 PARSE-Application, E32
newDef2Def, [ parse-argument-designator,
newlf2Cond, [Z3 PARSE-Category, 23
newString2Words, 627 PARSE-Command, BT8
newWordFrom, PARSE-CommandTail, &1
next-char, B63 PARSE-Conditional, E51
next-line, PARSE-Data, 242
next-tab-loc, Bb3 PARSE-ElseClause, B51
next-token, B62 PARSE-Enclosure, B33
nonblankloc, B53 PARSE-Exit, 2249
NRTassocIndex, PARSE-Expr,
NRTgetLocallndex, P11 PARSE-Expression, B23
NRTgetLookupFunction, 210 PARSE-Float, £33
NRTputInHead, 30 PARSE-FloatBase, €30
NRTputInTail, IZ3 PARSE-FloatBasePart, B34
opt-, 238 PARSE-FloatExponent, B34
optCall, PARSE-FloatTok, £53
optCallEval, 233 PARSE-Form, £31
optCallSpecially, 231 PARSE-FormalParameter,
optCatch, PARSE-FormalParameterTok,
optCond, PARSE-getSemanticForm,
opt CONDtail, PARSE-GliphTok, £44
optEQ, 233 parse-identifier,
optIF2COND, 227 PARSE-Import, BZ3
optimize, 223 PARSE-Infix,
optimizeFunctionDef, 223 PARSE-InfixWith, £23
optional, AG7 PARSE-IntegerTok,

optLESSP, PARSE-Iterator, B27
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PARSE-IteratorTail, B474
parse-keyword,
PARSE-Label, B33
PARSE-LabelExpr, B52
PARSE-Leave,
PARSE-LedPart,
PARSE-leftBindingPowerOf, B2
PARSE-Loop, 52
PARSE-Name, B21
PARSE-NBGliphTok, 223
PARSE-NewExpr, £14
PARSE-NudPart,
parse-number,
PARSE-OpenBrace, 248
PARSE-OpenBracket, B28
PARSE-Operation, 2242
PARSE-Option, B22
PARSE-Prefix,
PARSE-Primary, &34
PARSE-Primaryl, B34
PARSE-PrimaryNoFloat,
PARSE-PrimaryOrQM, &21
PARSE-Quad,
PARSE-Qualification,
PARSE-Reduction, B31
PARSE-ReductionOp, &3
PARSE-Return, 229
PARSE-rightBindingPowerOf,
PARSE-ScriptItem, B2
PARSE-Scripts, B40
PARSE-Seg,
PARSE-Selector, B33
PARSE-SemiColon, 249
PARSE-Sequence, B43
PARSE-Sequencel, B23
PARSE-Sexpr, 0472
PARSE-Sexprl, g22
parse-spadstring,
PARSE-Special Command, BT9
PARSE-SpecialKeyWord, BT8
PARSE-Statement, 022
PARSE-String,
parse-string,
PARSE-Suffix, g48
PARSE-TokenCommandTail, ET9
PARSE-TokenList,
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PARSE-TokenOption,
PARSE-TokTail, £30
PARSE-VarForm, B410
PARSE-With, £23
parseAnd, [T
parseAtom, O3
parseAtSign, 2
parseCategory, T3
parseCoerce, M4
parseColon, 4
parseConstruct,
parseDEF, 3
parseDollarGreaterEqual, 08
parseDollarGreaterThan, MY
parseDollarLessEqual,
parseDollarNotEqual,
parseDropAssertions, I3
parseEquivalence, 10
parseExit, [0
parseGreaterEqual, [
parseGreaterThan, T2
parseHas, T2
parseHasRhs, T4

parself, T3
parself,ifTran, TR
parselmplies,
parseln, 20

parselnBy, 22

parsels, 23

parselsnt, 23

parseJoin,
parseLeave, [23
parseLessEqual, 23
parseLET,
parseLETD, 27
parseLhs, IT0
parseMDEF, 27
parseNot,
parseNotEqual,
parseOr,

parsepiles, B4
parsePretend, [C30
parseprint,
parseReturn, 530
parseSegment, 3T
parseSeq, 32
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parseTran, 04
parseTranCheckForRecord,
parseTranList,
parseTransform, I
parseType, M2
parseVCONS, [33
parseWhere, IC33
Pop-Reduction, bh
postAdd, B72
postAtom, BEA
postAtSign, B74
postBigFloat, B78
postBlock, B0
postBlockItem, BZ3
postBlockItemList, BZ3
postCapsule, BZ3
postCategory, BZ4
postcheck,
postCollect, BZ9
postCollect,finish, B7Z4
postColon, BX1
postColonColon, BXT
postComma,
postConstruct,
postDef,
postDefArgs, B20
postError, B0
postExit, BX4
postFlatten, BX2
postFlattenLeft,
postForm, B70
postlf,

postln,

postin,
postInSeq,
postlteratorList,
postJoin,
postMakeCons, B3
postMapping,
postMDef,
postOp, BEd
postPretend,
postQUOTE,
postReduce,
postRepeat,
postScripts,
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postScriptsForm,
postSemiColon,
postSignature,

postSlash,

postTran,

postTranList,
postTranScripts,
postTranSegment,
postTransform,
postTransformCheck,
postTuple,

postTupleCollect,

postType, B73

postWhere,

postWith, €00

preparse, B0

preparse-echo, 92

preparsel,

preparseReadLine,
preparseReadLinel, B0
primitiveType,

print-defun,

print-package,
processFunctor, 273
purgeNewConstructorLines, EX1
push-reduction,
putDomainsInScope,
putInLocalDomainReferences, [83
quote-if-string,

read-a-line, B3I
recompile-lib-file-if-necessary, 624
record AttributeDocumentation, E70
recordDocumentation, E71
recordHeaderDocumentation, E72
recordSignatureDocumentation, E70
removeBackslashes,
removeSuperfluousMapping,
replaceExitEtc, B33

replaceVars, U2
reportOnFunctorCompilation, 215
resolve,

rwriteLispForm,

s-process, b70

screenLocalLine, B33

setDefOp, B0
seteltModemapkFilter,
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setqMultiple, B37
setqMultipleExplicit,
setqSetelt, BZ0

setqSingle, B4M

signatureTran, Y3

skip-blanks,

skip-ifblock,

skip-to-endif,

spad, B3

spad-fixed-arg, 624
spadCompileOrSetq, X2
splitEncodedFunctionName,
stack-clear, B3

stack-load, E2

stack-pop, H

stack-push, €3

storeblanks, B34
string2BootTree, [[1
stripOffArgumentConditions,
stripOffSubdomainConditions, B
subrname,
substituteCategory Arguments, 253
substituteIntoFunctorModemap, 614
substNames,

substVars, I3

token-install, B8
token-lookahead-type, E53
token-print, B8

transDoc, 94

transDocList, B934
transformAndRecheckComments, E94
transformOperationAlist,
transImplementation,
transls, 3

translsl, @

translabel,

translabell,

TruthP,

try-get-token, BB

tuple2List,

uncons,

underscore,

unget-tokens,
unknownTypeError,
unloadOneConstructor,
unTuple,
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updateCategoryFrameForCategory, T4

updateCategoryFrameForConstructor, 14

whoOwns,
wrapDomainSub,
writeLibl,

defvar

$BasicPredicates, 221
$EmptyMode, T2
$FormalMapVariableList,
$NoValueMode, 72
$byConstructors,
$comblocklist, Ba3
$constructorsSeen,
$defstack, Ba
$echolinestack, I3
$index, I3

$is-eqlist, AN
$is-gensymlist, AR
$is-spill-list, €12
$is-spill, B1I7

$linelist, 3
$newConlist, 557
$preparse-last-line, @
$vl, BO”
current-fragment, B3I
current-line,
current-token, B3
definition-name, 174
initial-gensym, E008
lablasoc, ET7
meta-error-handler,
next-token, O3
nonblank, 3
ParseMode, B147
prior-token, &4
reduce-stack,
tmptok, B18

tok, AT@

valid-tokens, B3
XTokenReader, BG3

delete

calledby compDefWhereClause,
calledby getInverseEnvironment, BI8
calledby orderPredTran, TU4
calledby putDomainsInScope,

deleteFile
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calledby buildLibdb, B78
deleteFile[5]

called by buildLibdb, E7S

called by extendLocalLibdb, B74
deltaContour

calledby compWhere, B3Il
digitp[5]

called by PARSE-FloatBasePart, B37

called by PARSE-FloatBase, 30

called by floatexpid, EB3
disallowNilAttribute, 214

calledby compDefineFunctorl, 22

defun, 214
displayComp

calledby compOrCroakl,
displayMissingFunctions, 218

calledby reportOnFunctorCompilation, ET3

calls bright, 218

calls formatUnabbreviatedSig, P18

calls getmode, 218

calls member, 218

calls sayBrightly, 218

uses $CheckVectorList, 218

uses $env, 218

uses $formalArgList, P18

defun, 218
displayPreCompilationErrors,

calledby s-process,

calls length,

calls remdup,

calls sayBrightly,

calls sayMath,

local ref $InteractiveMode,

local ref $postStack,

local ref $topOp,

defun,
displaySemanticErrors

calledby compOrCroakl,

calledby reportOnFunctorCompilation, ET3

calledby s-process,
display Warnings

calledby reportOnFunctorCompilation, ZT3
doltIf,

dolt, 278
calledby dolt, 24
calls NRTgetLocallndex, 274
calls bright, IZZ7
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calls cannotDo, 274

calls compOrCroak, 274

calls compSingleCapsuleltem, 78

calls doltIf, 77

calls dolt, 272

calls formatUnabbreviated, 74

calls get, 274

calls insert, P74

calls isDomainForm, P78

calls isMacro, 274

calls kar, 277

calls lastnode, 278

calls member, 274

calls opOf, EZ4

calls put, 274

calls sayBrightly, 274

calls stackSemanticError, 274

calls stackWarning, 2774

calls sublis, 74

local def $LocalDomainAlist, 274

local def $Representation, 274

local def $e, 72

local def $functorLocalParameters, 2742

local def $functorsUsed, B2

local def $genno, 72

local def $packagesUsed, B2

local ref $EmptyMode, 272

local ref $LocalDomainAlist, 274

local ref $NRTopt, B2

local ref $NonMentionableDomainNames,
272

local ref $QuickCode, B72

local ref $Representation, B4

local ref $e, 272

local ref $functorLocalParameters, 74

local ref $functorsUsed, 2222

local ref $packagesUsed, 272

local ref $predl, 272

local ref $signatureOfForm, 277

defun, 274

calledby compSingleCapsuleltem, 278
calledby dolt, 24

calls compSingleCapsuleltem,
calls comp,
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calls getSuccessEnvironment,
calls localExtras,
calls rplaca,
calls rplacd,
calls userError,
local def $e,
local def $functorLocalParameters,
local ref $Boolean,
local ref $e,
local ref $functorLocalParameters,
local ref $getDomainCode,
local ref $predl,
defun,
dollargreaterequal, TN
defplist, M3
dollargreaterthan, 4
defplist, T2
dollarnotequal,
defplist,
dollarTran, AGH
calledby PARSE-Qualification, &30
uses $InteractiveMode, BGA
defun, B63
domainMember,
calledby addDomain,
calls modeEqual,
defun,
doSystemCommand|5]
called by preparsel, B4
downcase
calledby buildLibdbConEntry, EX2
drop, B3
calledby add-parens-and-semis-to-line, B8
calledby drop, bh3
calls croak, b3
calls drop, B3
calls take, b53

defun, B33
dsetq

calledby buildLibdb, B78
Echo-Meta

usedby preparse-echo, B2
echo-meta

usedby /rf-1, B3
usedby /rf, B71
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usedby /rq, B0
usedby spad, b3
echo-meta[5]
called by /RQ,LIB, B72
editfile
usedby compCapsule, 274
elapsedTime
calledby compile,
elemn
calledby PARSE-Operation, B2
calledby PARSE-leftBindingPowerOf,
calledby PARSE-rightBindingPowerOf,
elt, BOQ
defplist, BOA
eltForm
calledby compApplication,
eltModemapkFilter,
calledby getFormModemaps,
calls isConstantld,
calls stackMessage,
defun,

embed
calledby compilerDoit WithScreenedLisplib,

encodeFunctionName, 79
calledby compile,
calls encodeltem, 79
calls getAbbreviation, 79
calls internl, 79
calls length, 9
calls mkRepititionAssoc, 79
calls stringimage, [C79
local def $lisplibSignatureAlist, 79
local ref $lisplibSignatureAlist, [79
local ref $lisplib, 79
defun, 79

encodeltem, I
calledby applyMapping,
calledby compApplication,
calledby compile,
calledby encodeFunctionName, ['79
calls getCaps, [0
calls identp, X1
calls pname, [0
calls stringimage, X1
defun, X1
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eofp
calledby dbReadLines, EXT

eq, 233
defplist, P33

eqear
calledby PARSE-OpenBrace, B44
calledby PARSE-OpenBracket, B48
calledby getToken,
calledby hackforis1,

eqsubstlist
calledby compColon,
calledby compTypeOf, bUB
calledby getSignatureFromMode,
calledby isDomainConstructorForm,
calledby substNames,
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defun, b3

eval
calledby coerceSubset, B2l
calledby compDefineCategory2,
calledby compileCases, G4
calledby evalAndRwriteLispForm,
calledby getSlotFromCategoryForm,
calledby optCallEval, E33

eval AndRwriteLispForm,
calledby compDefineCategory?2,
calledby compDefineFunctorl, [Z3
calledby compSubDomainl, B47
calls eval,
calls rwriteLispForm,
defun,

calledby substituteIntoFunctorModemap, evalAndSub,

G614
EqualBarGensym,
calledby AssocBarGensym, 222
calledby optCond,
calls gensymp,
local def $GensymAssoc,
local ref $GensymAssoc,
defun,
eqv, [0
defplist, 10
erase
calledby initializeLisplib,
errhuh,
calls systemError,
defun,
error
calledby compileSpad2Cmd,
calledby processFunctor, 273

errorRef
calledby compSymbol,
errors

usedby initializeLisplib,
Escape-Character

usedby token-lookahead-type, Eh3
escape-keywords, B34

calledby quote-if-string,

local ref $keywords, B57

defun, B2
escaped, bh3

calledby preparsel,

calledby augModemapsFromCategoryRep,
eVl
calledby augModemapsFromCategory,
calls contained,
calls getOperationAlist,
calls get,
calls isCategory,
calls put,
calls substNames,
local def $lhsOfColon,
defun,
exit, B4
defplist, B4
expand-tabs, €
calledby preparseReadLinel, G0
calls indent-pos,
calls nonblankloc, &1
defun, 01
extendLocalLibdb, EZ2
calledby compileSpad2Cmd,
calls buildLibdb, 72
calls dbReadLines, 74
calls dbWriteLines, BZ4
calls deleteFile[5], B7a
calls msort, EZ4
calls purgeNewConstructorLines, B77
calls union, E74
local def $newConstructorList, B2
local ref $createLocalLibDb, BEZ4
local ref $newConstructorList, B4
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defun, B2
extendsCategoryForm
calledby coerceHard,

calledby compWithMappingModel, 6T

extractCodeAndConstructTriple, GZ2

calledby compWithMappingModel, 614

defun, 622

FactoredForm
calledby optCallEval, 233
File-Closed
usedby read-a-line, G310
file-closed
usedby spad, BEZ3
filep
calledby compDefineLisplib, I63
fillerSpaces
calledby checkTransformFirsts, BT3
calledby compDefineLisplib, IG3
finalizeDocumentation, E9I2
calledby compileDocumentation, IG3
calledby finalizeLisplib,
calls assocleft, B2
calls bright, 92
calls form2String, B2
calls formatOpSignature, 292
calls macroExpand, 92
calls remdup, £92
calls sayKeyedMsg, B9
calls sayMSG, 092
calls strconc, B2
calls stringimage, 92
calls sublislis, £92
calls transDocList, B2
local ref $FormalMapVariableList, EI3
local ref $comblocklist, E9U3
local ref $docList, B92
local ref $e, EI2
local ref $lisplibForm, E92
local ref $op, T2
defun, 92
finalizeLisplib,
calledby compDefineLisplib, IG3
calls NRTgenlInitialAttributeAlist,
calls finalizeDocumentation,
calls getConstructorOpsAndAtts,
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calls lisplibWrite,
calls mergeSignatureAndLocalVarAlists,
calls namestring,
calls profileWrite,
calls removeZeroOne,
calls sayMSG,
local def $NRTslot1PredicateList,
local def $lisplibCategory,
local def $pairlis,
local ref §/editfile,
local ref $FormalMapVariableList,
local ref $libFile,
local ref $lisplibAbbreviation,
local ref $lisplibAncestors,
local ref $lisplibAttributes,
local ref $lisplibCategory,
local ref $lisplibForm,
local ref $lisplibKind,
local ref $lisplibModemapAlist,
local ref $lisplibModemap,
local ref $lisplibParents,
local ref $lisplibPredicates,
local ref $lisplibSignatureAlist,
local ref $lisplibSlot1,
local ref $lisplibSuperDomain,
local ref $lisplibVariableAlist,
local ref $profileCompiler,
local ref $spadLibFT,
defun,
fincomblock, BA3
calledby preparsel, E4
calls preparse-echo,
uses $EchoLineStack,
uses $comblocklist,
defun, bb3
findfile
calledby compiler,
firstNonBlankPosition,
calledby checkAddIndented, 6bT9
calledby checkExtract,
calledby checkGetArgs, 621
calledby checkGetMargin, 622
calledby checkIndentedLines,
calls maxindex,
defun,
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fixUpPredicate, T92

calledby interactiveModemapForm, [

calls length, 92

calls moveORsOutside, T2

calls orderPredicateltems, 92

defun, 92
flattenSignatureList, [90

calledby flattenSignatureList, U0

calledby mkAlistOfExplicitCategoryOps,

calls flattenSignatureList, €0

defun, 90
floatexpid, EGA

calledby PARSE-FloatExponent, £37

calls collect, EG3

calls digitp[5], BG4

calls identp[5], BG3

calls maxindex, 63

calls pname[5], EG3

calls spadreduce, EGA

calls step, 63

defun, B63
fnameMake[5]

called by compileSpadLispCmd,
fnameReadable?[5]

called by compileSpadLispCmd,
form2HtString

calledby buildLibdbConEntry, E32

calledby checkRecordHash, BI0
form2LispString

calledby buildLibAttr, BSH

calledby buildLibOp, BZ4
form2String

calledby NRTgetLookupFunction, 210

calledby finalizeDocumentation, B92
formal2Pattern, DI4

calledby augmentLisplibModemapsFrom-

Functor, 212

calls pairList, 214

calls sublis, 214

local ref $PatternVariableList, 214

defun, 214
formatOpSignature

calledby finalizeDocumentation, B9
formatUnabbreviated

calledby compDefineCapsuleFunction, Ih2
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calledby compMacro, BZ3

calledby dolt, 274
formatUnabbreviatedSig

calledby displayMissingFunctions, 218
fp-output-stream

calledby is-console, b3
freelist, BZ3

calledby compWithMappingModel, B8

calledby freelist, 623

calls assq[5], 624

calls freelist, 623

calls getmode, 623

calls identp[5], B23

calls unionq, 623

defun, 623
function

calledby optSpecialCall, 232
functionp

calledby loadLibIfNecessary, T3

genDeltaEntry
calledby coerceByModemap,
calledby compApplyModemap, Z53
calledby transImplementation,
genDomainOps,
calledby genDomainView, 219
calls addModemap,
calls getOperationAlist,
calls mkDomainConstructor,
calls mkq,
calls substNames,
uses $ConditionalOperators,
uses $e,
uses $getDomainCode,
defun,
genDomainView, 219
calledby genDomainViewList, 2T9
calls augModemapsFromCategory, 219
calls genDomainOps, 219
calls member,
calls mkDomainConstructor,
uses e,
uses $getDomainCode,
defun, 219
genDomainViewList, 219
calledby genDomainViewList, 219
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calls genDomainViewList, 219
calls genDomainView, 219
calls isCategoryForm, P2T9
uses $EmptyEnvironment, 219
defun, 219
genDomainViewList0, 2T9
calledby makeFunctorArgumentParame-
ters, 214
calls getDomainViewList, ZT9
defun, 219
genSomeVariable
calledby compColon,
calledby setqMultiple, B34

gensymp
calledby EqualBarGensym,
genvar
calledby hasAplExtension, B3
genVariable

calledby setqMultipleExplicit,
calledby setqMultiple, B37

get
calledby applyMapping,
calledby autoCoerceByModemap,
calledby coerceHard,
calledby coerceSubset, Bad
calledby compAtom,
calledby compDefineCapsuleFunction, I51
calledby compFocompFormWithModemap,
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calledby getSuccessEnvironment, BT3
calledby giveFormalParametersValues, 74
calledby hasFullSignature, I'72

calledby hasType,

calledby isFunctor,

calledby isMacro,

calledby isSuperDomain, 251

calledby isUnionMode, BT4

calledby maxSuperType, B4

calledby mkEvalableCategoryForm, 78
calledby optCallSpecially, 231

calledby outputComp,

calledby parseHasRhs, T4

calledby setqSingle, B40

get-a-line, 638

calledby initialize-preparse, (@
calledby preparseReadLinel, G0
calls is-console,

calls mkprompt[5],

calls read-a-line,

defun, 638

get-internal-run-time

calledby s-process,

get-token, BG3

calledby try-get-token, EG
calls XTokenReader, BG3
uses X TokenReader, 063
defun, 63

GL3 getAbbreviation,

calledby compMapCond”, P54

calledby compNoStackingl,
calledby compSymbol,

calledby compTypeOf, bIG

calledby compWithMappingModel, 614
calledby compileCases, [l

calledby compile,

calledby dolt, 274

calledby evalAndSub,

calledby getArgumentMode, BU3
calledby getDomainsInScope,
calledby getFormModemaps,
calledby getInverseEnvironment, B18
calledby getModemapListFromDomain,
calledby getModemapList,

calledby getModemap,

calledby getSignature, BIIA

calledby applyMapping,
calledby compApplication,
calledby compDefinel, [T
calledby encodeFunctionName, I'79
calls assq,

calls constructor?,

calls mkAbbrev,

calls rplac,

local def $abbreviationTable,
local ref $abbreviationTable,
defun,

getArgumentMode, B3

calledby checkAndDeclare, B4

calledby get ArgumentModeOrMoan, X4
calledby hasSigInTargetCategory, B4
calls get, B3

defun,
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get ArgumentModeOrMoan, [X7

calledby compDefineCapsuleFunction, I

calledby compDefineCategory2,
calledby compDefineFunctorl, 22
calls get ArgumentMode, X1
calls stackSemanticError, [X7
defun, X4
getCaps, X1
calledby encodeltem, I
calls l-case, X1
calls maxindex, X1
calls strconc, X1
calls stringimage, [
defun, [T
getCategoryOpsAndAtts, 23
calledby getConstructorOpsAndAtts,
calls getSlotFromCategoryForm,
calls transformOperationAlist,
defun,
getConstructor Abbreviation
calledby compDefineLisplib, I3
getConstructorExports, B73
calledby buildLibdb, B78
defun, B73
getConstructorOpsAndAtts,
calledby finalizeLisplib,
calls getCategoryOpsAndAtts,
calls getFunctorOpsAndAtts,
defun,
getdatabase
calledby augModemapsFromDomain, Z52
calledby buildLibdbConEntry, EX2
calledby checkDocMessage, 619
calledby checkIsValidType, b32
calledby checkNumOfArgs, b34
calledby compDefineFunctorl, &3
calledby compDefineLisplib, I3
calledby compileConstructorl, [3d
calledby getOperationAlist,
calledby isFunctor,
calledby loadLibIfNecessary, T3
calledby macroExpandList, 73
calledby mkCategoryPackage, [C70
calledby mkEvalableCategoryForm, 78
calledby parseHas, T2
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calledby updateCategoryFrameForCate-
gory, T4
calledby updateCategoryFrameForConstruc-
tor, @
calledby whoOwns,
getDeltaEntry
calledby compkElt,
getDomainsInScope,
calledby addDomain,
calledby augModemapsFromDomain, 252
calledby comp3,
calledby compColon,
calledby compConstruct,
calledby putDomainsInScope,
calls get,
local ref $CapsuleDomainsInScope,
local ref $insideCapsuleFunctionIfTrue,
vl
defun,
getDomainViewList
calledby genDomainViewList0, 219
getExportCategory
calledby NRTgetLookupFunction, 210
getFormModemaps,
calledby compForml1,
calledby getFormModemaps,
calls eltModemapFilter,
calls getFormModemaps,
calls get,
calls last,
calls length,
calls nreverse0,
calls stackMessage,
local ref $insideCategoryPackagelfTrue,
defun,
getFunctorOpsAndAtts,
calledby getConstructorOpsAndAtts,
calls getSlotFromFunctor,
calls transformOperationAlist,
defun,
getldentity
calledby compReducel, B21
getInverseEnvironment, BI8
calledby compBoolean, BI4
calls delete, B1@
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calls getUnionMode, B18 calledby isUnionMode, BT4
calls get, B18 calledby setqSingle,
calls identp, B1Q getModemap,
calls isDomainForm, B1A calledby compDefineFunctorl, 24
calls member, BI8 calls compApplyModemap,
calls mkpf, BTG calls get,
calls put, B1I8 calls sublis,
local ref $EmptyEnvironment, BTG defun,
defun, B1H getModemapList,
getl calledby autoCoerceByModemap,
calledby PARSE-Operation, B22 calledby compCasel,
calledby PARSE-ReductionOp, E31 calledby getUniqueModemap,

calledby PARSE-left BindingPowerOf, B=X4 calls getModemapListFromDomain,
calledby PARSE-rightBindingPowerOf, calls get,

calledby addConstructorModemaps, calls nreverse0,
calledby augModemapsFromDomainl, 252 defun,
calledby checkRecordHash, 10 getModemapListFromDomain,
calledby checkTransformFirsts, bT3 calledby compkElt, B4
calledby compCat, calledby getModemapList,
calledby compExpression, 33 calls get,
calledby loadLibIfNecessary, T3 defun,
calledby mustInstantiate, getmodeOrMapping
calledby optSpecialCall, 232 calledby augModemapsFromDomainl, 223
calledby optimize, 223 getOperationAlist,
calledby parseTran, I1 calledby evalAndSub,

getMatchingRightPren, calledby genDomainOps,
calledby checkGetArgs, 621 calls compMakeCategoryObject,
calledby checkTransformFirsts, I3 calls getdatabase,
calls maxindex, calls isFunctor,
defun, calls stackMessage,

getmode calls systemError,
calledby addDomain, uses $domainShell,
calledby augModemapsFromDomain1, 252 uses $e,
calledby coerceHard, uses $functorForm,
calledby comp3, uses $insideFunctorIfTrue,
calledby compCoerce, defun,
calledby compColon, getOperationAlistFromLisplib
calledby compDefWhereClause, [53 calledby mkOpVec, 221
calledby compDefineCapsuleFunction, I52 getParentsFor
calledby compSymbol, calledby compDefineCategory2,
calledby compile, calledby compDefineFunctorl, 23
calledby displayMissingFunctions, 218 getPrincipal View
calledby freelist, GZ3 calledby mkOpVec, 221
calledby getSignatureFromMode, getProplist
calledby getSignature, BIIA calledby addModemapl, 220

calledby getUnionMode, BT7 calledby compDefineAddSignature, 43
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calledby getSuccessEnvironment, 314

calledby loadLibIfNecessary, T3
getProplist[5]

called by setqSingle, B20
getScriptName, 004

calledby postScriptsForm,

calledby postScripts,

calls decodeScripts, B

calls identp[5], £04

calls internl, B4

calls pname[5], E02

calls postError, £04

defun, £04
getSignature, BIIA

calledby compDefineCapsuleFunction, 21

calls SourceLevelSubsume, B3

calls getmode, B2

calls get, B2

calls knownInfo, B2

calls length, BO2

calls printSignature, B3

calls remdup, B2

calls say, B2

calls stackSemanticError, B3

local ref $e, B3

defun, B2
getSignatureFromMode,

calledby compDefinel, 41

calledby hasSigInTargetCategory, B4

calls eqsubstlist,

calls getmode,

calls length,

calls opOf,

calls stackAndThrow,

calls take,

local ref $FormalMapVariableList, B0

defun,
getSlotFromCategoryForm,

calledby getCategoryOpsAndAtts,

calls eval,

calls systemErrorHere,

calls take,

local ref $FormalMapVariableList,

defun,
getSlotFromFunctor,

calledby getFunctorOpsAndAtts,
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calls compMakeCategoryObject,
calls systemErrorHere,
local ref $e,
local ref $lisplibOperationAlist,
defun,
getSpecialCaseAssoc, B
calledby compileCases, 64
local ref $functorForm, GO0
local ref $functorSpecialCases, B0
defun, BOO
getSuccessEnvironment, BI4
calledby compBoolean, BT4
calledby doltIf,
calls addBinding, BT3
calls comp, BI3
calls consProplistOf, B3
calls getProplist, B4
calls get, BI3
calls identp, B12
calls isDomainForm, 14
calls put, BI4
calls removeEnv, B13
local ref $EmptyEnvironment, BIH
local ref $EmptyMode, BIH
defun, B4
getTargetFromRhs, [73
calledby compDefinel, 021
calledby getTargetFromRhs, 73
calls compOrCroak, 3
calls getTargetFromRhs, 73
calls stackSemanticError, 73
defun, I'73
getTempPath
calledby dbWriteLines, BX1
getToken,
calledby PARSE-OpenBrace, 44
calledby PARSE-OpenBracket, 4G
calls eqcar,
defun,
getUnionMode, BT4
calledby getInverseEnvironment, BT8
calls getmode, B4
calls isUnionMode, BT7
defun, BI4
getUniqueModemap,
calledby getUniqueSignature,
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calls getModemapList,
calls gslessp,
calls stackWarning,
defun,
getUniqueSignature,
calls getUniqueModemap,
defun,
giveFormalParametersValues, [[74
calledby compDefinel, [T
calledby compDefineCapsuleFunction, 21
calledby compDefineCategory?2,
calledby compDefineFunctorl, 22
calls get, 74
calls put, 72
defun, 74

hackforis, B8
calls hackforis1, B8
defun, BOY
hackforisl1,
calledby hackforis, B08
calls eqcar,
calls kar,
defun,
has, T2, BOS
defplist, T2, BOY
hasAplExtension, B3
calledby aplTranl, EI10
calls aplTranl, B3
calls deepestExpression, B3
calls genvar, B1I3
calls nreverse(, E1I3
defun, B3
hasFormalMapVariable, GZ3
calledby compWithMappingModel, 614
calls ScanOrPairVec[5], 623
local def $formalMapVariables, EZ3
defun, GZ3
hasFullSignature, 724
calledby compDefineAddSignature, [Z3
calls get, T2
defun, 72
hasNoVowels,
calledby checkDecorate,
calls maxindex,
defun,
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hasSigInTargetCategory, B0
calledby compDefineCapsuleFunction, [
calls bright, B3
calls compareMode2Arg, B3
calls get ArgumentMode, BUHE
calls getSignatureFromMode, BO4
calls length, BO4
calls remdup, B4
calls stackWarning, B3
local ref $domainShell, BO3
defun, B4
hasType,
calledby coerceExtraHard, Bod
calls get,
defun,
helpSpad2Cmd[5]
called by compiler,
hget
calledby checkArguments,
calledby checkBeginEnd,
calledby checkRecordHash,
calledby checkSplitPunctuation, 634
hput
calledby checkRecordHash,
htcharPosition,
calledby checkTrimCommented,
calledby htcharPosition,
calls charPosition,
calls htcharPosition,
calls length,
local ref $charBack,
defun,

identp
calledby addDomain,
calledby compFocompFormWithModemap,

613

calledby complnternalFunction, I3
calledby constructMacro, X2
calledby encodeltem, I
calledby getInverseEnvironment, BI8
calledby getSuccessEnvironment, B14
calledby isFunctor,
calledby mkExplicitCategoryFunction,
calledby subrname,

identp[5]
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called by PARSE-FloatExponent, B34 called by spad, b4
called by compSetql, initial-gensym, B8
called by floatexpid, EGA defvar, B8
called by freelist, BZ3 initial-substring, B37
called by getScriptName, B0 calledby preparseReadLine,
called by postTransform, B3 calledby skip-ifblock,
called by setqSingle, B40 calledby skip-to-endif,
if, T4, B, defun, B34
defplist, 4, BIM, initial-substring-p,
ifcar calledby match-string,
calledby buildLibdb, B78 calls string-not-greaterp,
calledby checkBeginEnd, defun,
calledby checkFixCommonProblem, initialize-preparse, [[@
calledby checkTexht, B2 calledby spad, B74
calledby dbWriteLines, EXT calls get-a-line, [0
calledby preparse, B0 uses $echolinestack, @
ifcdr uses $index, /@
calledby checkBeginEnd, uses $linelist, @
calledby checkFixCommonProblem, uses $preparse-last-line, @
calledby checkHTargs, defun, @
calledby checkRecordHash, initializeLisplib,
calledby checkTexht, bI2 calls LAM,FILEACTQ,
calledby recordAttributeDocumentation, calls addoptions,
g7a calls erase,
implies, calls pathnameTypeld,
defplist, calls writeLibl,
import, BI8 local def $libFile,
defplist, BT3 local def $lisplibAbbreviation,
In, local def $lisplibAncestors,
defplist, local def $lisplibForm,
in, 20, local def $lisplibKind,
defplist, 2, BRY local def $lisplibModemapAlist,
inby, 22 local def $lisplibModemap,
defplist, I22 local def $lisplibOpAlist,
incExitLevel local def $lisplibOperationAlist,
calledby parself,ifTran, T8 local def $lisplibSignatureAlist,
indent-pos, local def $lisplibSuperDomain,
calledby expand-tabs, I local def $lisplibVariableAlist,
calledby preparsel, local ref $erase,
calls next-tab-loc, local ref $libFile,
defun, uses /editfile,
infixtok, 653 uses /major-version,
calledby add-parens-and-semis-to-line, uses errors,
calls string2id-n, b3 defun,
defun, b3 insert

init-boot/spad-reader[5] calledby comp?2,
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calledby dolt, 274 defun, ba3
insert Alist isAlmostSimple
calledby transformOperationAlist, calledby makeSimplePredicateOrNil,
insertModemap, isCategory
calledby mkNewModemapList, calledby augModemapsFromCategoryRep,
defun,
insert WOC calledby evalAndSub,
calledby orderPredTran, U4 isCategoryForm
Integer calledby addDomain,
calledby optCallEval, 233 calledby applyMapping,
interactiveModemapForm, [ calledby augLisplibModemapsFromCat-
calledby augLisplibModemapsFromCat- egory,
egory, calledby coerceHard,
calledby augmentLisplibModemapsFrom- calledby compApplication,
Functor, 212 calledby compColon,
calls fixUpPredicate, ¥ calledby compFocompFormWithModemap,
calls modemapPattern, Yl 613
calls replaceVars, [T calledby compJoin, BTY
calls substVars, [T calledby compMakeCategoryObject,
local ref $FormalMapVariableList, [90 calledby genDomainViewList, 2T9
local ref $PatternVariableList, [9 calledby isDomainConstructorForm, B24
defun, 90 calledby isDomainForm, 324
intern calledby makeCategoryForm,
calledby checkRecordHash, calledby makeFunctorArgumentParame-
internl ters, 214
calledby encodeFunctionName, I'79 calledby mkAlistOfExplicitCategoryOps,
calledby getScriptName, B4
calledby postForm, B70 calledby mkDatabasePred, 214
calledby substituteCategoryArguments, Z63  calledby signatureTran, I3
intersection isCategoryPackageName, P10
calledby orderByDependency, 223 calledby compDefineFunctorl, 44, [Z3
intersectionEnvironment calledby substNames,
calledby complf, BIT calls char, 210
calledby replaceExitEtc, B33 calls maxindex, 210
intersectionq calls pname, P10
calledby orderPredTran, U2 defun, 210
ioclear isConstantld
calledby spad, b72 calledby eltModemapFilter,
is, 23, BI¥ calledby seteltModemapFilter,
defplist, [Z3, BIX isDomainConstructorForm,
is-console, bhd calledby isDomainForm, 524
calledby get-a-line, calls eqsubstlist,
calledby preparsel, E4 calls isCategoryForm, B44
calledby print-defun, local ref $FormalMapVariableList,
calls fp-output-stream, a3 defun,

uses *terminal-io*, Bh3 isDomainForm, B4
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calledby comp2, isList Constructor, 4
calledby compColon, calledby transls, I3
calledby compDefinel, 1 calls member, II4A
calledby compkElt, defun, M7
calledby compHasFormat, isLiteral
calledby dolt, 273 calledby addDomain,
calledby getInverseEnvironment, BI8 isMacro,
calledby getSuccessEnvironment, BT calledby compDefinel, 1
calledby setqSingle, B4 calledby dolt, P74
calls isCategoryForm, calls get,
calls isDomainConstructorForm, 824 defun,
calls isFunctor, B4 isnt, 23
calls kar, defplist, 23
local ref $SpecialDomainNames, 824 isSimple
defun, calledby compForm2, 610
isDomainInScope calledby makeSimplePredicateOrNil,
calledby setqSingle, B0 isSomeDomainVariable
isDomainSubst, TG calledby coerce, Bh2
calledby orderPredTran, 94 isSubset
defun, A calledby coerceByModemap,
isExposedConstructor calledby coerceSubset, B33
calledby buildLibdbConEntry, &32 calledby isSuperDomain, 251
isFluid isSuperDomain, 251
calledby compSymbol, calledby mergeModemap,
isFunction calls get, Pl
calledby compSymbol, calls isSubset, Zo1l
isFunctor, calls lassoc, 251
calledby addDomain, calls opOf, 251
calledby comp2, defun, 251
calledby compFocompFormWithModemapjsSymbol
613 calledby compAtom,
calledby compWithMappingModel, 64 isTokenDelimiter, 57
calledby getOperationAlist, calledby PARSE-TokenList,
calledby isDomainForm, calls current-symbol, Ex7
calls constructor?, defun, B571
calls getdatabase, isUnionMode, BT4
calls get, calledby coerceExtraHard, Bod
calls identp, calledby getUnionMode, BI7
calls opOf, calls getmode, BI1
calls updateCategoryFrameForCategory, calls get, BIA
defun, B4
calls updateCategoryFrameForConstruc-
tor, Join, 24, BTY,
local ref $CategoryFrame, defplist, 24, BTY,
local ref $InteractiveMode, JoinInner

defun, calledby mkCategoryPackage, [78
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kar

calledby addEmptyCapsulelfNecessary, 73
calledby augModemapsFromDomainl1, P52

calledby augModemapsFromDomain, 252

calledby compile,

calledby dolt, 274

calledby hackforis1,

calledby isDomainForm,

calledby optCallSpecially, P31
keyedSystemError

calledby NRTputInHead, 30

calledby coerce, Bl

calledby compileTimeBindingOf, 233

calledby mkAlist OfExplicit CategoryOps,

calledby optRECORDELT,

calledby optSETRECORDELT,

calledby optSpecialCall, 232

calledby substituteIntoFunctorModemap,

614

calledby transformOperationAlist,
killColons,

calledby killColons,

calledby postSignature,

calls killColons,

defun,
knownInfo

calledby addModemap,

calledby compMapCond”, 254

calledby getSignature, BIIA

l-case

calledby getCaps, X1
labasoc

usedby PARSE-Data, £242
lablasoc, ET47

defvar, £17
LAM,EVALANDFILEACTQ

calledby spadCompileOrSetq, X2
LAM,FILEACTQ

calledby initializeLisplib,
lassoc

calledby NRTputInTail, I=Z3

calledby addModemapl, 20

calledby augLisplibModemapsFromCat-

egory, (88
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calledby buildLibAttr, B3
calledby buildLibOp,
calledby buildLibdbConEntry, EX2
calledby checkAddMacros,
calledby checkTransformFirsts, I3
calledby coerceSubset, B53
calledby compDefWhereClause,
calledby compDefineAddSignature, 43
calledby compOrCroak1,compactify,
calledby isSuperDomain, 251
calledby loadLibIfNecessary, T3
calledby mergeSignatureAndLocalVarAl-
ists,
calledby optCallSpecially, P31
calledby translabell,
lassq
calledby transformOperationAlist,
last
calledby compFocompFormWithModemap,
613
calledby getFormModemaps,
calledby parseSeq, 32
calledby setqMultipleExplicit,
lastnode
calledby NRTputInHead, X0
calledby dolt, 278
leave, 24, B22
defplist, [24, B22
left Trim
calledby checkTransformFirsts, BT3
length
calledby buildLibAttr, BS3
calledby buildLibdbConEntry, &32
calledby checkBeginEnd,
calledby checkExtract,
calledby checklIsValidType, B32
calledby checkSplitBrace,
calledby checkTrimCommented,
calledby compApplication,
calledby compApplyModemap, Z53
calledby compColon,
calledby compDefinel, [T
calledby compDefineCapsuleFunction, I51
calledby compkElt, B4
calledby compForm1,
calledby compForm2, 610
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calledby compHasFormat,

calledby compRepeatOrCollect,
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uses $line, 632
defmacro,

calledby displayPreCompilationErrors, BZdline-current-char

calledby encodeFunctionName, ['79

calledby fixUpPredicate, 92
calledby getFormModemaps,

calledby getSignatureFromMode,

calledby getSignature, BIIA

calledby hasSigInTargetCategory, B4

calledby htcharPosition,
calledby mkOpVec, 221
calledby modeEqualSubst, BG3
calledby optMkRecord,
calledby postScriptsForm,
calledby removeBackslashes,
calledby setqMultiple, B34

lessp, 238

defplist, Z38
let, @4, B33

defplist, 28, B33
letd,

defplist,
letError

calledby newDef2Def, [[4

calledby newlIf2Cond, [Z3
libConstructorSig

calledby buildLibdbConEntry, £32
libdbTrim

calledby buildLibOp,

calledby buildLibdbConEntry, EX2
line, B33

usedby match-string,

usedby spad, BEZ3

defstruct, 633
Line-Advance-Char

calledby Advance-Char, G374
line-advance-char, 633

uses $line, B33

defun, B33
Line-At-End-P

calledby Advance-Char, B34
line-at-end-p,

calledby next-char,

uses $line,

defun,
line-clear, G324

calledby match-advance-string, B3
line-current-index
calledby match-advance-string, 53
line-current-segment,
calledby unget-tokens,
defun, B34
line-handler
usedby string2BootTree, [
Line-New-Line
calledby read-a-line, B3
line-new-line, B30
calledby unget-tokens,
uses $line, B30
defun,
line-next-char, 634
calledby next-char,
uses $line, 633
defun, 633
line-number
calledby PARSE-Category,
calledby unget-tokens,
line-past-end-p, B33
calledby match-advance-string, Eo3
calledby match-string,
uses $line, B34
defun, G33
line-print, 632
local ref $out-stream,
uses $line, 634, 630
defun,
lispize,
calledby compSubDomainl, B27
calls optimize,
defun,
lisplibDoRename,
calledby compDefineLisplib, 63
calls replaceFile,
local ref $spadLibFT,
defun,
lisplibWrite,
calledby compDefineCategory?2,
calledby compDefineFunctorl, 23
calledby compileDocumentation, [GA
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calledby finalizeLisplib,

calls rwritel28,

local ref $lisplib,

defun,
List

calledby optCallEval, 233
ListCategory,

defplist,
listOfIdentifersIn

calledby compDefWhereClause,
listOfPatternlds

calledby augmentLisplibModemapsFrom-

Functor, 212

calledby orderPredTran, [

listOfSharpVars

calledby compFocompFormWithModemap,
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listOrVectorElementNode
calledby augModemapsFromDomain, 252
loadIfNecessary, [T
calledby parseHasRhs, T4
calls loadLibIfNecessary, 14
defun, 14
loadLib
calledby loadLibIfNecessary, T3
loadLibIfNecessary, T3
calledby loadIfNecessary, 14
calledby loadLibIfNecessary, IT3
calls functionp, I3
calls getProplist, T3
calls getdatabase, T3
calls getl, T3
calls lassoc, 4
calls loadLibIfNecessary, T3
calls loadLib, IT3
calls macrop, 13
calls throwKeyedMsg, T3
calls updateCategoryFrameForCategory,
T3
calls updateCategoryFrameForConstruc-
tor, A
local ref $CategoryFrame, [T3
local ref $InteractiveMode, I3
defun, T3
localdatabase
calledby compDefineLisplib, IG3
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localdatabase|[5)

called by compileSpadLispCmd,
localExtras

calledby doltlf,
1t

calledby PARSE-Operation, £22

macroExpand, 724
calledby compDefinel, [21
calledby compMacro, BZ3
calledby compSeqltem,
calledby compWhere, B3l
calledby finalizeDocumentation, B2
calledby macroExpandInPlace, 74
calledby macroExpandList, 73
calledby macroExpand, 74
calls macroExpandList, I73
calls macroExpand, 74
defun, 74
macroExpandInPlace, 74

calledby compSingleCapsuleltem, 278

calls macroExpand, 74

defun, 74
macroExpandList, 73

calledby macroExpand, 73

calls getdatabase, I'73

calls macroExpand, 73

defun, 73
macrop

calledby loadLibIfNecessary, T3
make-float

calledby PARSE-Float, £33
make-full-cvec

calledby preparsel, E4
make-outstream

calledby dbWriteLines, EX1
make-outstream 5]

called by buildLibdb, B73
make-reduction

calledby push-reduction,
make-symbol-of,

calledby PARSE-Expression, 823

calledby current-symbol,

uses $token,

defun,
makeCategoryForm,



730

calledby compColon,

calls compOrCroak,

calls isCategoryForm,

local ref $EmptyMode,

defun,
makeCategoryPredicates, 73

calledby compDefineCategory1,

uses $FormalMapVariableList, IZ3

uses $TriangleVariableList, 70

uses $mvl, 78

uses $tvl, 78

defun, 73
makeFunctor ArgumentParameters, P14

calledby compDefineFunctorl, 22

calls assq, 214

calls genDomainViewList0, 217

calls isCategoryForm, BT7

calls union, 214

uses $ConditionalOperators, Z14

uses $alternateViewList, P17

uses $forceAdd, B12

defun, 2172
makeInitialModemapFrame[5]

called by spad, B4
makelnputFilename

calledby compileDocumentation, [G3
makelnputFilename|5]

called by /rf-1, B72

makeLiteral
calledby addEltModemap,
makeNonAtomic

calledby parseHas, T2
makeSimplePredicateOrNil,

calledby parself,ifTran, T8

calls isAlmostSimple,

calls isSimple,

calls wrapSEQExit,

defun,
maplnto

calledby parseSeq, [C32

calledby parseWhere, [33
Mapping,

defplist,
match-advance-string, b3

calledby PARSE-Category, B23

calledby PARSE-Command, BI8
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calledby PARSE-Conditional, E51
calledby PARSE-Enclosure,
calledby PARSE-Exit, £29

calledby PARSE-FloatBasePart,
calledby PARSE-FloatExponent, £37
calledby PARSE-Form, &31

calledby PARSE-Import, 823
calledby PARSE-IteratorTail, B24
calledby PARSE-Iterator, E474
calledby PARSE-Label, B33
calledby PARSE-Leave,
calledby PARSE-Loop, B52

calledby PARSE-Option, 22
calledby PARSE-Primaryl, B33
calledby PARSE-PrimaryOrQM, B21
calledby PARSE-Quad,
calledby PARSE-Qualification, &30
calledby PARSE-Return, £29
calledby PARSE-ScriptItem, B2
calledby PARSE-Scripts, 840
calledby PARSE-Selector, £33
calledby PARSE-SemiColon, 229
calledby PARSE-Sequence, 8243
calledby PARSE-Sexprl, 022
calledby PARSE-Special Command, BT9
calledby PARSE-Statement, B22
calledby PARSE-TokenOption,
calledby PARSE-With, £23

calls current-token, EhA

calls line-current-char, B53

calls line-current-index, E58

calls line-past-end-p, B33

calls match-string, 53

calls quote-if-string, b3

uses $line, B5H

uses $token, BRH

defun, B53

match-current-token,

calledby PARSE-GliphTok, £44
calledby PARSE-NBGIliphTok, B23
calledby PARSE-Operation, B2
calledby PARSE-SpecialKeyWord, BI8
calledby parse-argument-designator,
calledby parse-identifier,

calledby parse-keyword,

calledby parse-number,
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calledby parse-spadstring,
calledby parse-string,
calls current-token,

calls match-token,

defun,

match-next-token,

calledby PARSE-ReductionOp, E31
calls match-token,

calls next-token,

defun,

match-string,

calledby PARSE-Anyld, 824
calledby PARSE-NewExpr, B17
calledby PARSE-Primaryl, B33
calledby match-advance-string, 53
calls current-char,

calls initial-substring-p,
calls line-past-end-p,

calls skip-blanks,

calls subseq,

calls unget-tokens,

uses $line,

uses line,

defun,

match-token,

calledby match-current-token,
calledby match-next-token,
calls token-symbol,

calls token-type,

defun,

Matrix

calledby optCallEval, 233

maxindex

calledby buildLibdbConEntry, EX2
calledby checkAddBackSlashes, bZ4
calledby checkAddPeriod,
calledby checkAddSpaceSegments,
calledby checkGetArgs, BZ1
calledby checkleEgfun, b3

calledby checkSplitBackslash, G343
calledby checkSplitOn,

calledby checkSplitPunctuation, 637
calledby checkTransformFirsts, BI3
calledby compDefineFunctorl, 22
calledby firstNonBlankPosition,
calledby floatexpid, EGA

731

calledby getCaps, [T

calledby getMatchingRightPren,
calledby hasNoVowels,

calledby isCategoryPackageName, P10
calledby preparsel, E4

calledby preparseReadLinel, G0
calledby translabell,

maxSuperType,

calledby coerceSubset, B2l
calledby maxSuperType,
calledby setqSingle, B20

calls get, 344
calls maxSuperType,
defun, B44

mbpip

calledby subrname,

mdef, [Z4, BZ3

defplist, 24, BZ3

member

calledby addDomain,

calledby applyMapping,

calledby augLisplibModemapsFromCat-
egory,

calledby augModemapsFromDomain, 252

calledby augmentLisplibModemapsFrom-
Functor, 212

calledby autoCoerceByModemap,

calledby checkBeginEnd,

calledby checkDecorateForHt,

calledby checkDecorate,

calledby checkFixCommonProblem,

calledby checkRecordHash,

calledby checkSkipOpToken, 623

calledby coerceExtraHard, B3

calledby compApplication,

calledby compApplyModemap, Z53

calledby compDefineCapsuleFunction, 2

calledby compile,

calledby displayMissingFunctions, 218

calledby dolt, 274

calledby genDomainView,

calledby getInverseEnvironment, B18

calledby isListConstructor, 12

calledby mkNewModemapList,

calledby orderByDependency, 223

calledby orderPredTran, [92
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calledby parseHasRhs, T4

calledby parseHas, T2

calledby putDomainsInScope,
calledby transformOperationAlist,

member[5]

called by comp3,
called by compColon,
called by compSymbol,
called by compilerDoit, 570

mergeModemap,

calledby mkNewModemapList, 262
calls TruthP,

calls isSuperDomain,

local ref $forceAdd,

defun,

mergePathnames|5]

called by compiler,

mergeSignatureAndLocalVarAlists,

calledby finalizeLisplib,
calls lassoc,
defun,

meta-error-handler,

calledby meta-syntax-error, £G4
usedby meta-syntax-error, OGO
defvar,

meta-syntax-error, BGd

calledby must,

calls meta-error-handler, BG3
uses meta-error-handler, EG3
defun, BG4

minus, Z38

defplist, 230

mkAbbrev,

calledby getAbbreviation,
calls addSuffix,

calls alistSize,

defun,

mkAlistOfExplicitCategoryOps,

calledby augLisplibModemapsFromCat-
egory, [88

calledby augmentLisplibModemapsFrom-
Functor, 212

calledby mkAlistOfExplicitCategoryOps,

calls assocleft,

calls flattenSignatureList,
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calls isCategoryForm,

calls keyedSystemError,

calls mkAlist OfExplicit CategoryOps,
calls nreverse0,

calls remdup,

calls union,

local ref $e,

defun,

mkAutoLoad

calledby unloadOneConstructor,

mkCategoryPackage, 748

calledby compDefineCategory1,
calls JoinInner, 73

calls abbreviationsSpad2Cmd, [C74
calls assoc, 78

calls getdatabase, 78

calls pname, I7@

calls strconc, 7@

calls sublislis, 73

uses $FormalMapVariableList, 78
uses $categoryPredicatelist, 78
uses $e, [7Q

uses $options, 78

defun, 74

mkConstructor,

calledby compDefineCategory?2,
calledby mkConstructor,

calls mkConstructor,

defun,

mkDatabasePred, P14

calledby augmentLisplibModemapsFrom-
Functor, 212

calls isCategoryForm, 214

local ref $e, 214

defun, 214

mkDomainConstructor

calledby bootStrapError, T3
calledby compHasFormat,
calledby genDomainOps,
calledby genDomainView,

mkErrorExpr

calledby compOrCroakl,

mkEvalableCategoryForm, 78

calledby compMakeCategoryObject,
calledby mkEvalableCategoryForm, I'78
calls compOrCroak, [T
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calls getdatabase, I'78
calls get, 7Y

calls mkEvalableCategoryForm, [78

calls mkq, T3
local def $e, TR
local ref $CategoryFrame, 78
local ref $CategoryNames, 78
local ref $Category, 7R
local ref $EmptyMode, 78
local ref $e, 78
defun, 78
mkExplicitCategoryFunction,
calledby compCategory,
calls identp,
calls mkq,
calls mustInstantiate,
calls remdup,
calls union,
calls wrapDomainSub,
defun,
mkList, BIO
calledby compHasFormat,
defun, B10
mkNewModemapList,
calledby addModemapl, 0
calls assoc,
calls insertModemap,
calls member,
calls mergeModemap,
calls nreverse0,
local ref $InteractiveMode,
local ref $forceAdd,
defun,
mkOpVec, 221
calls AssocBarGensym, 221
calls assoc, 211
calls assq, 2211

calls getOperationAlistFromLisplib, 221

calls getPrincipalView, 22211
calls length, 221

calls opOf, 2201

calls sublis, 221

uses Undef, ZZ1I

uses $FormalMap VariableList, 221

defun, 2201
mkpf
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calledby augLisplibModemapsFromCat-

egory,

calledby augmentLisplibModemapsFrom-

Functor, 212
calledby compCapsulelnner, 74
calledby compCategoryltem,
calledby compileCases, 54
calledby getInverseEnvironment, BI8

calledby stripOffSubdomainConditions,

mkprogn

calledby setqMultiple, B34

mkprompt|[5]

mkq

called by get-a-line,

calledby addArgumentConditions, BOO

calledby bootStrapError, I3
calledby compCoercel,

calledby compDefineCapsuleFunction, I52

calledby compDefineCategory2,
calledby compDefineFunctorl, 23
calledby compSeql, B32

calledby genDomainOps,

calledby mkEvalableCategoryForm, 78
calledby mkExplicitCategoryFunction,

calledby optSpecialCall, 232
calledby spadCompileOrSetq, [Z2

mkRecord,

defplist,

mkRepfun

calledby mkRepititionAssoc, [0

mkRepititionAssoc, [0

calledby encodeFunctionName, I'79
calls mkRepfun, I=0
defun, =0

mkUnion, BG2

calledby resolve, BGl
calls union, BG2
local ref $Rep, BG2
defun,

moan
calledby compileTimeBindingOf, P33

calledby parseExit, [0
calledby parseReturn, 31

modeEqual, BG2
calledby autoCoerceByModemap,

calledby checkAndDeclare,
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calledby coerceByModemap, must,

calledby coerceHard, calledby PARSE-Category, B23

calledby compAtomWithModemap, calledby PARSE-Command, BT3

calledby compCasel, calledby PARSE-Conditional, E&5T

calledby compile, calledby PARSE-Enclosure, B33

calledby domainMember, calledby PARSE-Exit, @29

calledby modeEqualSubst, BG3 calledby PARSE-FloatBasePart, &34

calledby resolve, BG calledby PARSE-FloatBase, B33

defun, B62 calledby PARSE-FloatExponent, £37
modeEqualSubst, B3 calledby PARSE-Float, £33

calledby coerceEasy, B2 calledby PARSE-Form, B31

calledby modeEqualSubst, BG3 calledby PARSE-Import, 23

calls length, BG3 calledby PARSE-Infix,

calls modeEqualSubst, calledby PARSE-Iterator, E474

calls modeEqual, BG3 calledby PARSE-LabelExpr, E52

defun, BG3 calledby PARSE-Label, £33
modelsAggregateOf calledby PARSE-Leave,

calledby compAtom, calledby PARSE-Loop, EX2

calledby compConstruct, calledby PARSE-NewExpr, B17

calledby compRepeatOrCollect, calledby PARSE-Option, 22
modemapPattern, calledby PARSE-Prefix,

calledby interactiveModemapForm, ¥ calledby PARSE-Primaryl,

calls rassoc, calledby PARSE-Qualification, €30

local ref $PatternVariableList, calledby PARSE-Reduction, B31

defun, calledby PARSE-Return, B49
modifyModeStack, 623 calledby PARSE-Scriptltem, B2

calledby compExit, BOS calledby PARSE-Scripts, @20

calledby compLeave, B2Z3 calledby PARSE-Selector, B33

calledby compReturn, B3 calledby PARSE-SemiColon, B29

calls copy, E23 calledby PARSE-Sequence, 843

calls resolve, 623 calledby PARSE-Sexprl, £42

calls say, 623 calledby PARSE-Special Command, B9

calls setelt, 623 calledby PARSE-Statement, B22

uses $exitModeStack, 6Z3 calledby PARSE-TokenOption,

uses $reportExitModeStack, EZ3 calledby PARSE-With, 023

defun, BZ3 calls meta-syntax-error,
moveORsOutside, Y7 defmacro,

calledby fixUpPredicate, T2 mustInstantiate,

calledby moveORsOutside, T4 calledby mkExplicitCategoryFunction,

calls moveORsOutside, TIA calls getl,

defun, I local ref $DummyFunctorNames,
msort defun,

calledby extendLocalLibdb, B4
msubst namestring

calledby buildLibOp, calledby bootStrapError, P13

calledby buildLibdbConEntry, EX2 calledby finalizeLisplib,
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namestring|5]
called by compileSpad2Cmd,
called by compileSpadLispCmd,
called by compiler,
ncINTERPFILE, 6Za
calledby /rf-1, B72
calls SpadInterpretStream|5], 622
uses $EchoLines, B2
uses $ReadingFile, 627
defun, 621
ncParseFromString
calledby checkGetParse, b2Z2
new20ldDefForm, 4
calledby new20OldDefForm, 4
calledby newDef2Def, [4
calls new20ldDefForm, 4
calls new20ldTran, 4
defun, @
new20ldLisp, [2A
calledby s-process,
calledby string2BootTree, [
calls new20ldTran, 72
calls postTransform, (72
defun, [2
new20ldTran, [2
calledby new20ldDefForm, 72
calledby new20OldLisp, [2
calledby new20IldTran, 2
calledby newDef2Def, [[4
calledby newlIf2Cond, [Z3
calls dcq, [
calls new20ldTran, [[2
calls newConstruct, 2
calls newDef2Def, [2
calls newlIf2Cond, [2
local ref $new20ldRenameAssoc, [[2
defun, 2
newConstruct, 4
calledby new20ldTran, 2
defun, 4
newDef2Def, [[4
calledby new20OldTran, [72
calls letError, 4
calls new20ldDefForm, 4
calls new20OldTran, (74
defun, 4
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newlIf2Cond, 3

calledby new20OldTran, [[2
calls letError, I3

calls new20ldTran, [Z3
defun, @3

newString2Words, 624

calledby checkComments, U8
calledby checkRewrite,
calls newWordFrom, B21

calls nreverse0, 621

defun, 22

newWordFrom,

calledby newString2Words, bZ4
local ref $charBlank,

local ref $charFauxNewline,
local ref $stringFauxNewline,
defun,

next-char, £63

calledby PARSE-FloatBase, B33
calls line-at-end-p,
calls line-next-char,

uses current-line,
defun, B63

next-line,

calledby Advance-Char, G372
local ref $in-stream, 638
local ref $line-handler, 38
defun, 638

next-tab-loc, bh3

calledby indent-pos,
defun, 653

next-token, O3, AG2

calledby match-next-token,
calls current-token, EG2

calls try-get-token, EGA

usedby next-token, EGA

uses $token, B3

uses next-token, B62

uses valid-tokens, BG2

defun, EG2

defvar, B3

nonblank, B3

defvar, @3

nonblankloc, Bh3

calledby add-parens-and-semis-to-line, B3
calledby expand-tabs, €I
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calls blankp, b3
defun, B3
normalizeStat AndStringify
calledby reportOnFunctorCompilation, P13
not,
defplist,
notequal,
defplist,
nreverse
calledby checkAddMacros,
calledby checkBalance,
calledby checkleEg, bZ3
calledby transDoc, 098
nreverseQ
calledby aplTranl, 110
calledby compAdd, 271
calledby compCasel,
calledby compColon,
calledby compExpressionList,
calledby compForm1,
calledby compForm2, 610
calledby compJoin, B19
calledby compReducel,
calledby compSeql, B32
calledby getFormModemaps,
calledby getModemapList,
calledby hasAplExtension, B3
calledby mkAlistOfExplicitCategoryOps,
calledby mkNewModemapList,
calledby newString2Words, b2Z1
calledby outputComp,
calledby parseHas, 12
calledby postCategory, BZTd
calledby postDef,
calledby postlf,
calledby postMDef,
calledby setqMultiple, B34
calledby substNames,
calledby translsl, A
NRTaddInner
calledby NRTgetLocallndex, E11
NRTassignCapsuleFunctionSlot
calledby compDefineCapsuleFunction, 52
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calledby NRTputInHead,
calledby NRTputInTail, I=Z3
calledby setqSingle, B40

local ref $NRTaddForm,
local ref $NRTbase,

local ref $NRTdeltaLength, B42
local ref $NRTdeltaList,
local ref $found,

defun, B22

NRTextendsCategoryl

calledby NRTgetLookupFunction, 210

NRTgenlnitial AttributeAlist

calledby compDefineFunctorl, 22
calledby finalizeLisplib,

NRTgetLocallndex, P11

calledby compAdd, 211

calledby compDefineFunctorl, 22
calledby compSymbol,
calledby dolt, EXZ4

calls NRTaddInner, 21T

calls NRTassocIndex, 211

calls compOrCroak, 211

calls rplaca, 211

local def $SEmptyMode, 211

local def $NRTbase, P11

local def $e, E1T

local ref $NRTaddForm, 211

local ref $NRTdeltaLength, E10
local ref $NRTdeltaListComp, P11
local ref $NRTdeltaList, P11

local ref $formalArgList, EIT
defun, 2110

NRTgetLookupFunction, 210

calledby compDefineFunctorl, 3
calls NRTextendsCategory1, 210
calls bright, 11

calls form2String, 210

calls getExportCategory, 210
calls sayBrightlyNT, 210

calls sayBrightly, 210

calls sublis, P11

local def $why, 210

local ref $pairlis, 210

local ref $why, 210

NRTassocIndex, defun, 210
calledby NRTgetLocallndex, P11 NRTmakeSlot1Info
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calledby compDefineFunctorl, [Z3
NRTputIlnHead, [=Z3

calledby NRTputInHead, [XQ

calledby NRTputInTail, X3

calls NRTassocIndex, 20

calls NRTputInHead,

calls NRTputInTail, X8

calls keyedSystemError, I8

calls lastnode, [XQ

local ref $elt, [=0

calledby compPretend, B23

calledby compilerDoit, E70

calledby dolt, P4

calledby getSignatureFromMode,
calledby isFunctor,

calledby isSuperDomain, 251
calledby mkOpVec, 221

calledby optCallSpecially, P31
calledby parseHas, T2

calledby parseLET,

defun, =4 calledby parseMDEF, X7
NRTputInTail, IZ3 calledby record AttributeDocumentation,
calledby NRTputInHead, X3 ara

calledby putInLocalDomainReferences, [RBbpt-,

calls NRTassocIndex, X3 defun, 238

calls NRTputInHead, X3 optCall,

calls lassoc, X3 calledby optSPADCALL,
calls rplaca, X3 calls optCallSpecially,
local ref $devaluateList, IX3 calls optPackageCall,
local ref $elt, I3 calls optimize,

defun, =3 calls rplac,
nsubst calls systemErrorHere,
calledby substVars, I3 local ref $QuickCode,
nth-stack, ball local ref $bootStrapMode,

calledby PARSE-Category,
calledby PARSE-Sexprl, B42
calls reduction-value, b1l

calls stack-store, badl

defun,

optCallEval, 233
calledby optSpecialCall, 232
calls FactoredForm, 233

defmacro, Bl calls Integer, 233
calls List, 233
obey calls Matrix, 233
calledby buildLibdb, E7S calls PrimititveArray, 233
object2String calls Vector, 233

calledby compileSpad2Cmd, calls eval, 233

calledby compileSpadLispCmd, defun, 233
opFf optCallSpecially, 231
calledby parseDEF, M3 calledby optCall,
opOf calls get, 230

calledby augModemapsFromDomain, 252
calledby checkNumOfArgs,

calls kar, 231
calls lassoc, 231

calledby checkRecordHash,
calledby coerceSubset, B53

calledby comp2,

calledby compColonInside,
calledby compDefineCategory2,
calledby compkElt, BOG

calls opOf, 231

calls optSpecialCall, 231

local ref $e, 231

local ref $getDomainCode, 230

local ref $optimizableConstructorNames,
231
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local ref $specialCaseKeyList, 31
defun, 230
optCatch,
calls optimize,
calls rplac,
local ref $InteractiveMode,
defun,
optCond,
calls EqualBarGensym,
calls TruthP,
calls rplacd,
calls rplac,
defun,
opt CONDtail,
calledby optCONDtail,
calledby optXLAMCond, 228
calls optCONDtail,
local ref $true,
defun,
optEQ, 230
defun, 238
optFunctorBody
calledby compDefineCategory?2,
optIF2COND, 227
calledby optIF2COND, 227
calledby optimize, 223
calls optIF2COND, 222
local ref $true, 222
defun, 221
optimize, 223
calledby lispize,
calledby optCall,
calledby optCatch,
calledby optSpecialCall, 232
calledby optimizeFunctionDef,
calledby optimize, 223
calls getl, 223
calls optIF2COND, 223
calls optimize, 223
calls prettyprint, 223
calls rplac, P23
calls say, 223
calls subrname, 223
defun, 223
optimizeFunctionDef, 223
calledby compWithMappingModel, B8
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calledby compile,
calls bright,
calls optimize,
calls pp,
calls rplac, 23
calls sayBrightlyl, 223
local ref $reportOptimization,
defun, 223

optional, EGA
calledby PARSE-Application, E32
calledby PARSE-Category, B23
calledby PARSE-CommandTail, B21
calledby PARSE-Conditional, B51
calledby PARSE-Expr,
calledby PARSE-Form, &31
calledby PARSE-Import, 23
calledby PARSE-Infix,
calledby PARSE-IteratorTail, B24
calledby PARSE-Iterator, B474
calledby PARSE-Prefix,
calledby PARSE-Primaryl1,
calledby PARSE-PrimaryNoFloat, &32
calledby PARSE-Scriptltem, B2
calledby PARSE-Seg,
calledby PARSE-Sequencel, B23
calledby PARSE-Sexprl, £42
calledby PARSE-Special Command, &19
calledby PARSE-Statement, B22
calledby PARSE-Suffix, B43
calledby PARSE-TokenCommandTail,
calledby PARSE-VarForm, 240
defun, BG4

optionlist
usedby spad, b3

optLESSP,
defun,

optMINUS, 238
defun, 230

optMkRecord,
calls length,
defun,

optPackageCall, 230
calledby optCall,
calls rplaca, 230
calls rplacd, 230
defun, 230
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optPredicatelfTrue, 222 orderByDependency, 222
calledby optXLAMCond, calledby compDefWhereClause,
local ref $BasicPredicates, 227 calls intersection, P23
defun, 21 calls member, ZZ3

optQSMINUS, 237 calls remdup, 223
defun, 237 calls say, 222

optRECORDCOPY, calls userError, 223
defun, defun, 222

optRECORDELT, orderPredicateltems, I3
calls keyedSystemError, calledby fixUpPredicate, 92
defun, calls orderPredTran, U3

optSEQ), calls signatureTran, I3
defun, defun, [I3
optSETRECORDELT, orderPredTran, U4
calls keyedSystemError, calledby orderPredicateltems, I3
defun, calls delete, Y2
optSPADCALL, calls insertWOC, T34
calls optCall, calls intersectionq, U4
local ref $InteractiveMode, calls isDomainSubst, U2
defun, calls listOfPatternlds, [l
optSpecialCall, 232 calls member, Y4
calledby optCallSpecially, 231 calls setdifference, 92
calls compileTimeBindingOf, 232 calls unionq, 94
calls function, P32 defun, T4
calls getl, 232 outerProduct
calls keyedSystemError, Z32 calledby compileCases, I4
calls mkq, 232 outputComp, BZ3
calls optCallEval, 232 calledby compForm1,
calls optimize, 232 calledby outputComp,
calls rplaca, 32 calledby setqSingle, B40
calls rplacw, 32 calls comp,
calls rplac, 232 calls get, B23
local ref $QuickCode, 232 calls nreverse0,
local ref $Undef, 232 calls outputComp,
defun, 232 local ref $Expression, B3
optSuchthat, defun, BZ3
defun,

optXLAMCond, pack
calledby optXLAMCond, calledby quote-if-string,
calls optCONDtail, Pair
calls optPredicatelfTrue, calledby compApply,
calls optXLAMCond, pairList
calls rplac, calledby compDefWhereClause,
defun, calledby formal2Pattern, P14

or, PARSE-Anyld, B2

defplist, calledby PARSE-Sexprl, B42
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calls action, B4

calls advance-token, E22

calls current-symbol, B4

calls match-string, B44

calls parse-identifier, B24

calls parse-keyword, B2

calls push-reduction, &42

defun, B47
PARSE-Application, B32

calledby PARSE-Application, E32

calledby PARSE-Category,

calledby PARSE-Form, B32

calls PARSE-Application, B32

calls star,
uses current-line,
defun, BZ3

PARSE-Command, BTR
calls PARSE-Special Command, B18
calls PARSE-SpecialKeyWord, 2T8
calls match-advance-string, B8
calls must, ET8
calls push-reduction, BT8
defun, BTY

PARSE-CommandTail, &1
calledby PARSE-CommandTail, B21
calledby PARSE-SpecialCommand, BT9

calls PARSE-Primary, B32
calls PARSE-Selector, B32
calls optional, E32

calls pop-stack-1, E32
calls pop-stack-2, E32
calls push-reduction, E32
calls star, 32

defun, B32

parse-argument-designator,

calledby PARSE-FormalParameterTok,

calls advance-token,

calls match-current-token,
calls push-reduction,

calls token-symbol,

defun,

PARSE-Category, 23

calledby PARSE-Category, B23
calls PARSE-Application,
calls PARSE-Category, B23
calls PARSE-Expression, B23
calls action,

calls bang, 23

calls line-number,

calls match-advance-string, B23
calls must, B23

calls nth-stack,

calls optional, BZ3

calls pop-stack-1,

calls pop-stack-2, EZ3

calls pop-stack-3, BZ3

calls push-reduction, B23

calls record AttributeDocumentation,
calls recordSignatureDocumentation,

calls PARSE-CommandTail, 21
calls PARSE-Option, Z21
calls action, BT

calls bang, B21

calls optional, EZ1

calls pop-stack-1, EZ1

calls pop-stack-2, EZ1

calls push-reduction, B2
calls star, B0

calls systemCommand[5], EZ1
defun, B2

PARSE-Conditional, E&T

calledby PARSE-ElseClause, B350
calls PARSE-ElseClause, Ex1l
calls PARSE-Expression, B51
calls bang, Bh1l

calls match-advance-string, B51
calls must, Ex1

calls optional, BT

calls pop-stack-1, BT

calls pop-stack-2, Exdl

calls pop-stack-3, EQdl

calls push-reduction, B51
defun, B0

PARSE-Data, 42

calledby PARSE-Primaryl, B33
calls PARSE-Sexpr, E42

calls action, B2

calls pop-stack-1, B22

calls push-reduction, B22

calls translabel, B22

uses labasoc, £42

defun, B42
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PARSE-ElseClause, B51
calledby PARSE-Conditional, B51
calls PARSE-Conditional, E5T
calls PARSE-Expression, 57
calls current-symbol, EaTl
defun, B30

PARSE-Enclosure,
calledby PARSE-Primaryl, B33
calls PARSE-Expr,
calls match-advance-string, B35
calls must,
calls pop-stack-1,
calls push-reduction,
defun,

PARSE-Exit, 229
calls PARSE-Expression, £29
calls match-advance-string, £49
calls must, £29
calls pop-stack-1,
calls push-reduction, B29
defun, £49

PARSE-Expr,
calledby PARSE-Enclosure,
calledby PARSE-Expression, 23
calledby PARSE-Import, 23
calledby PARSE-Iterator, £44
calledby PARSE-LabelExpr, B52
calledby PARSE-Loop, B52
calledby PARSE-Primaryl, B33
calledby PARSE-Reduction, B30
calledby PARSE-Scriptltem, B2
calledby PARSE-SemiColon, B9
calledby PARSE-Statement, B22
calls PARSE-LedPart,
calls PARSE-NudPart,
calls optional,
calls pop-stack-1,
calls push-reduction,
calls star,
defun,

PARSE-Expression, BZ3
calledby PARSE-Category, 223
calledby PARSE-Conditional, &5
calledby PARSE-ElseClause, 52
calledby PARSE-Exit, £29
calledby PARSE-Infix,

calledby PARSE-Iterator, B474
calledby PARSE-Leave,
calledby PARSE-Prefix,
calledby PARSE-Return, £49
calledby PARSE-Seg,
calledby PARSE-Sequencel, 823
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calledby PARSE-Special Command, BT9

calls PARSE-Expr, 23

calls PARSE-rightBindingPowerOf, BZ3

calls make-symbol-of, BZ3
calls pop-stack-1, BZ3
calls push-reduction, B23
uses ParseMode, B23
uses prior-token, B3
defun, BZ3

PARSE-Float, B33

calledby PARSE-Primary, &34
calledby PARSE-Selector, B33
calls PARSE-FloatBase, £33
calls PARSE-FloatExponent, B34
calls make-float, B33

calls must, B33

calls pop-stack-1, B33

calls pop-stack-2, £33

calls pop-stack-3, £33

calls pop-stack-4, B33

calls push-reduction, £33
defun, B33

PARSE-FloatBase, B34

calledby PARSE-Float, B33
calls PARSE-FloatBasePart, B34
calls PARSE-IntegerTok, B34
calls char-eq, £330

calls char-ne, £330

calls current-char, £38

calls current-symbol,
calls digitp[5], £30

calls must, £330

calls next-char, £33

calls push-reduction,
defun, E38

PARSE-FloatBasePart, £38

calledby PARSE-FloatBase, B30
calls PARSE-IntegerTok, B34
calls current-char, £37

calls current-token, B37
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calls digitp[5], £32 calls PARSE-Infix,

calls match-advance-string, B30 calls PARSE-Prefix,

calls must, E37 defun,

calls push-reduction, B37 PARSE-GliphTok, &2

calls token-nonblank, B37 calledby PARSE-Quad,

defun, 30 calledby PARSE-Seg,
PARSE-FloatExponent, &34 calledby PARSE-Sexprl, B43

calledby PARSE-Float, B33 calls action, 024

calls PARSE-IntegerTok, B37 calls advance-token, B44

calls action, B37 calls match-current-token, 244

calls advance-token, B37 uses tok, 44

calls current-char, €37 defun, B424

calls current-symbol, E37 parse-identifier,

calls floatexpid, B37 calledby PARSE-Anyld, B24

calls identp[5], E32 calledby PARSE-Name, 821

calls match-advance-string, B37 calls advance-token,

calls must, B34 calls match-current-token,

calls push-reduction, B34 calls push-reduction,

defun, E37 calls token-symbol,
PARSE-FloatTok, B53 defun,

calls bfp-, 53 PARSE-Import, BZ3

calls parse-number, B5h3 calls PARSE-Expr, B23

calls pop-stack-1, Eh3 calls bang, B23

calls push-reduction, E53 calls match-advance-string, B23

local ref $boot, B3 calls must, B25

defun, B53 calls optional, BZ3
PARSE-Form, &3 calls pop-stack-1, BZ3

calledby PARSE-NudPart, calls pop-stack-2, B23

calls PARSE-Application, B32 calls push-reduction, B2Z3

calls bang, B31 calls star, B3

calls match-advance-string, B30 defun, BZ3

calls must, B30 PARSE-Infix,

calls optional, 31 calledby PARSE-getSemanticForm,

calls pop-stack-1, E32 calls PARSE-Expression,

calls push-reduction, EE31 calls PARSE-TokTail,

defun, B30 calls action,
PARSE-FormalParameter, calls advance-token,

calledby PARSE-Primaryl, B33 calls current-symbol,

calls PARSE-FormalParameterTok, calls must,

defun, calls optional,
PARSE-FormalParameterTok, calls pop-stack-1,

calledby PARSE-FormalParameter, calls pop-stack-2,

calls parse-argument-designator, calls push-reduction,

defun, defun,
PARSE-getSemanticForm, PARSE-InfixWith, B23

calledby PARSE-Operation, B2 calls PARSE-With, BZ3
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calls pop-stack-1, 23
calls pop-stack-2, B23
calls push-reduction, B2Z3
defun, BZ3

PARSE-IntegerTok,
calledby PARSE-FloatBasePart, &34
calledby PARSE-FloatBase, B30
calledby PARSE-FloatExponent, B34
calledby PARSE-Primaryl, B33
calledby PARSE-Sexprl, B42
calls parse-number,
defun,

PARSE-Iterator, B27
calledby PARSE-IteratorTail, B4
calledby PARSE-Loop, B52
calls PARSE-Expression, B27
calls PARSE-Expr, 627
calls PARSE-Primary, 847
calls match-advance-string, B47
calls must, EZ7
calls optional, B2
calls pop-stack-1, B4
calls pop-stack-2, B47
calls pop-stack-3, EZ7
defun, B27

PARSE-IteratorTail, £27
calledby PARSE-Sequencel, 823
calls PARSE-Iterator, B474
calls bang, B4
calls match-advance-string, B47
calls optional, B2
calls star, B4
defun, B272

parse-keyword,
calledby PARSE-Anyld, B4
calls advance-token,
calls match-current-token,
calls push-reduction,
calls token-symbol,
defun,

PARSE-Label, B33
calledby PARSE-LabelExpr, E52
calledby PARSE-Leave,
calls PARSE-Name, B33
calls match-advance-string, B33
calls must, £33
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defun, B33
PARSE-LabelExpr, B52
calls PARSE-Expr, B52
calls PARSE-Label, £572
calls must, B52
calls pop-stack-1, E52
calls pop-stack-2, Ex2
calls push-reduction, E52
defun, E52
PARSE-Leave,
calls PARSE-Expression,
calls PARSE-Label,
calls match-advance-string,
calls must,
calls pop-stack-1,
calls push-reduction,
defun,
PARSE-LedPart,
calledby PARSE-Expr,
calls PARSE-Operation,
calls pop-stack-1,
calls push-reduction,
defun,
PARSE-leftBindingPowerOf, =X
calledby PARSE-Operation, BZ7
calls elemn,
calls getl, BZ7
defun, B4
PARSE-Loop, Ex2
calls PARSE-Expr, B52
calls PARSE-Iterator, E52
calls match-advance-string, B52
calls must, B52
calls pop-stack-1, Ex2
calls pop-stack-2, EL2
calls push-reduction, E52
calls star, 52
defun, 32
PARSE-Name, 821
calledby PARSE-Label, B33
calledby PARSE-VarForm, E410
calls parse-identifier, 41
calls pop-stack-1, B2
calls push-reduction, B2
defun, B4
PARSE-NBGliphTok, £43
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calledby PARSE-Sexprl, B42
calls action, B3

calls advance-token, B43

calls match-current-token, E43
uses tok, B43

defun, B23

PARSE-NewExpr, BT4

calledby spad, B74

calls PARSE-Statement, B14
calls action, ET7

calls current-symbol, B11
calls match-string, B4

calls must, B4

calls processSynonyms|[5|, BT
uses definition-name, EI7
defun, BT7

PARSE-NudPart,

calledby PARSE-Expr,
calls PARSE-Form,
calls PARSE-Operation,
calls PARSE-Reduction,
calls pop-stack-1, B27

calls push-reduction,
uses rbp, EZ4

defun,

parse-number,

calledby PARSE-FloatTok, B33
calledby PARSE-IntegerTok,
calls advance-token,

calls match-current-token,
calls push-reduction,

calls token-symbol,

defun,

PARSE-OpenBrace, B48

calledby PARSE-Sequence, B43
calls action, 024

calls advance-token, B40

calls current-symbol, B48

calls eqcar, B44

calls getToken, B44

calls push-reduction, £28
defun, B24

PARSE-OpenBracket, 228

calledby PARSE-Sequence, 843
calls action, E4Q
calls advance-token, B4Q
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calls current-symbol, B48
calls eqcar, B43

calls getToken, B44

calls push-reduction, B24
defun, B44

PARSE-Operation, &2

calledby PARSE-LedPart,
calledby PARSE-NudPart,

calls PARSE-getSemanticForm, B2
calls PARSE-leftBindingPowerOf, BZ2
calls PARSE-rightBindingPowerOf, £22
calls action, €27

calls current-symbol, E27

calls elemn, BZ27

calls getl, BZ7

calls 1t, 27

calls match-current-token, B24

uses ParseMode, B27

uses rbp, EZ4

uses tmptok, X4

defun, B27

PARSE-Option, B22

calledby PARSE-CommandTail, B21
calls PARSE-PrimaryOrQM, B2
calls match-advance-string, B2
calls must, 22

calls star, B22

defun, B22

PARSE-Prefix,

calledby PARSE-getSemanticForm,
calls PARSE-Expression,
calls PARSE-TokTail,
calls action,

calls advance-token,

calls current-symbol,
calls must,

calls optional,

calls pop-stack-1,

calls pop-stack-2,

calls push-reduction, B2,
defun,

PARSE-Primary,

calledby PARSE-Application, E32
calledby PARSE-Iterator, B474
calledby PARSE-PrimaryOrQM, B21
calledby PARSE-Selector, B33
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calls PARSE-Float,
calls PARSE-PrimaryNoFloat,
defun, B34

PARSE-Primaryl, B34

calledby PARSE-Primaryl1,
calledby PARSE-PrimaryNoFloat, &34
calledby PARSE-Qualification, B30
calls PARSE-Data, B33

calls PARSE-Enclosure, B33

calls PARSE-Expr, £33

calls PARSE-FormalParameter, B33
calls PARSE-IntegerTok, B33

calls PARSE-Primaryl,

calls PARSE-Quad, £33

calls PARSE-Sequence, B33

calls PARSE-String, B33

calls PARSE-VarForm, 234

calls current-symbol, E34

calls match-advance-string, B33
calls match-string, B33

calls must,

calls optional, B34

calls pop-stack-1,

calls pop-stack-2,

calls push-reduction,

local ref $boot, B33

defun,

PARSE-PrimaryNoFloat,

calledby PARSE-Primary,
calledby PARSE-Selector, B33
calls PARSE-Primaryl,
calls PARSE-TokTail,
calls optional, B34

defun,

PARSE-PrimaryOrQM, B0

calledby PARSE-Option, 22

calledby PARSE-PrimaryOrQM, BZ1
calledby PARSE-Special Command, BT9
calls PARSE-PrimaryOrQM, 21

calls PARSE-Primary, B21

calls match-advance-string, B21

calls push-reduction, BZ1

defun, E21

PARSE-Quad,

calledby PARSE-Primaryl, B33
calls PARSE-GliphTok,
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calls match-advance-string,
calls push-reduction,
uses $boot,
defun,
PARSE-Qualification, &30
calledby PARSE-TokTail, 230
calls PARSE-Primary1, &30
calls dollarTran, B30
calls match-advance-string, B30
calls must, B30
calls pop-stack-1, E30
calls push-reduction,
defun, £30
PARSE-Reduction, B31
calledby PARSE-NudPart,
calls PARSE-Expr, B31
calls PARSE-ReductionOp, &30
calls must, E3T
calls pop-stack-1, E3T
calls pop-stack-2, B3
calls push-reduction, B3
defun, B30
PARSE-ReductionOp, &31
calledby PARSE-Reduction, B30
calls action, B3
calls advance-token, B30
calls current-symbol, B30
calls getl, B3
calls match-next-token, B3
defun, B30
PARSE-Return, 229
calls PARSE-Expression, £29
calls match-advance-string, €49
calls must, £29
calls pop-stack-1, E29
calls push-reduction, B29
defun, £49
PARSE-rightBindingPowerOf,
calledby PARSE-Expression, 23
calledby PARSE-Operation, BZ2
calls elemn,
calls getl,
defun,
PARSE-Scriptltem, 41
calledby PARSE-ScriptItem, B2
calledby PARSE-Scripts, B40
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calls PARSE-Expr, 827
calls PARSE-ScriptItem, B41
calls match-advance-string, B2
calls must, B2
calls optional, B21
calls pop-stack-1, 821
calls pop-stack-2, B21
calls push-reduction, B2
calls star, B4
defun, B2

PARSE-Scripts, 240
calledby PARSE-VarForm, &40
calls PARSE-ScriptItem, 40
calls match-advance-string, B40
calls must, B20
defun, £40

PARSE-Seg,
calls PARSE-Expression,
calls PARSE-GliphTok,
calls bang,
calls optional,
calls pop-stack-1, BT
calls pop-stack-2, BTl
calls push-reduction,
defun,

PARSE-Selector, B33
calledby PARSE-Application, E32
calls PARSE-Float, £33
calls PARSE-PrimaryNoFloat, B33
calls PARSE-Primary, B33
calls char-ne, B33
calls current-char, B33
calls current-symbol, B33
calls match-advance-string, B33
calls must, £33
calls pop-stack-1, B33
calls pop-stack-2, B33
calls push-reduction, B33
uses $boot, £33
defun, £33

PARSE-SemiColon, £49
calls PARSE-Expr, £29
calls match-advance-string, B9
calls must, 49
calls pop-stack-1, E29
calls pop-stack-2, £29

calls push-reduction, 29
defun, €29

PARSE-Sequence, B23
calledby PARSE-Primaryl, B33
calls PARSE-OpenBrace, 843
calls PARSE-OpenBracket, £23
calls PARSE-Sequencel, 43
calls match-advance-string, B43
calls must, B28
calls pop-stack-1, B23
calls push-reduction, B23
defun, 43

PARSE-Sequencel, 023
calledby PARSE-Sequence, 843
calls PARSE-Expression, 23
calls PARSE-IteratorTail, €43
calls optional, B3
calls pop-stack-1, B23
calls pop-stack-2, B43
calls push-reduction, B23
defun, B43

PARSE-Sexpr, 622
calledby PARSE-Data, 42
calls PARSE-Sexprl, B22
defun, B42

PARSE-Sexprl, £22
calledby PARSE-Sexprl, B42
calledby PARSE-Sexpr, £42
calls PARSE-Anyld, £22
calls PARSE-GliphTok, £23
calls PARSE-IntegerTok, B2
calls PARSE-NBGliphTok, £22
calls PARSE-Sexprl, @22
calls PARSE-String, B243
calls action, B2
calls bang, 023
calls match-advance-string, B2
calls must, B22
calls nth-stack, B42
calls optional, B42
calls pop-stack-1, EZ3
calls pop-stack-2, B22
calls push-reduction, B22
calls star, B43
defun, B42

parse-spadstring,

INDEX
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calledby PARSE-String, defun, B2
calls advance-token, PARSE-String,
calls match-current-token, calledby PARSE-Primaryl, B33
calls push-reduction, calledby PARSE-Sexprl, B43
calls token-symbol, calls parse-spadstring,
defun, defun,
PARSE-Special Command, BT9 parse-string,
calledby PARSE-Command, BT3 calls advance-token,
calledby PARSE-SpecialCommand, ETY calls match-current-token,
calls PARSE-CommandTail, B9 calls push-reduction,
calls PARSE-Expression, &9 calls token-symbol,
calls PARSE-PrimaryOrQM, 19 defun,
calls PARSE-Special Command, ET9 PARSE-Suffix, B28
calls PARSE-TokenCommandTail, ET9 calls PARSE-TokTail, 028
calls PARSE-TokenList, £T9 calls action, B43
calls action, €19 calls advance-token, B48
calls bang, 19 calls current-symbol, B43
calls current-symbol, ETY calls optional, B4¥
calls match-advance-string, ET9 calls pop-stack-1, E43
calls must, E19 calls push-reduction, B4Y
calls optional, 19 defun, B4Y
calls pop-stack-1, ET9 PARSE-TokenCommandTail, £19
calls push-reduction, ET9 calledby PARSE-Special Command, BT9
calls star, ET9 calledby PARSE-TokenCommandTail,
local ref $noParseCommands, BT9 calls PARSE-TokenCommandTail,
local ref $tokenCommands, BET9 calls PARSE-TokenOption,
defun, £19 calls action,
PARSE-SpecialKeyWord, BT3 calls atEndOfLine,
calledby PARSE-Command, BT3 calls bang, T4
calls action, BETR calls optional,
calls current-symbol, BT3 calls pop-stack-1,
calls current-token, ET3 calls pop-stack-2,
calls match-current-token, BT8 calls push-reduction,
calls token-symbol, BT8 calls star,
calls unAbbreviateKeyword[5], BT8 calls systemCommand|[5],
defun, 1Y defun, 19
PARSE-Statement, B22 PARSE-TokenList,
calledby PARSE-NewExpr, &T4 calledby PARSE-Special Command, BT9
calls PARSE-Expr, 622 calledby PARSE-TokenOption,
calls match-advance-string, B22 calls action,
calls must, B2 calls advance-token,
calls optional, 22 calls current-symbol,
calls pop-stack-1, 22 calls isTokenDelimiter,
calls pop-stack-2, 22 calls push-reduction,
calls push-reduction, 22 calls star,

calls star, B2 defun,
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PARSE-TokenOption,

calledby PARSE-TokenCommandTail,

calls PARSE-TokenList,
calls match-advance-string,
calls must,

defun,

PARSE-TokTail, 530

calledby PARSE-Infix,
calledby PARSE-Prefix,

calledby PARSE-PrimaryNoFloat,

calledby PARSE-Suffix, 223
calls PARSE-Qualification, E&30
calls action, E30

calls char-eq, €30

calls copy-token, B30

calls current-char, €30

calls current-symbol, B30

uses $boot, B30

defun, £30

PARSE-VarForm, B40

calledby PARSE-Primaryl,
calls PARSE-Name, 220

calls PARSE-Scripts, 220

calls optional, 40

calls pop-stack-1, B0

calls pop-stack-2, B20

calls push-reduction, £20
defun, 40

PARSE-With, £73

calledby PARSE-InfixWith, 23
calls match-advance-string, B23
calls must, B23

calls pop-stack-1, 23

calls push-reduction, 23

defun, BZ3

parseAnd, [T

calledby parseAnd, [
calls parseAnd, I

calls parself, [T

calls parseTranList, [
calls parseTran, 0TI

uses $InteractiveMode, [T
defun, [

parseAtom, O3

calledby parseTran, &4
calls parseLeave, B3

uses $NoValue, O3
defun, B3

parseAtSign, [OITA

calls parseTran, IIIA

calls parseType, T2

uses $InteractiveMode, M2
defun, T2

parseCategory, M3

calls contained, M3

calls parseDropAssertions, M3
calls parseTranList, I3
defun, M3

parseCoerce, M4

calls parseTran, [T

calls parseType, T4

uses $InteractiveMode, A
defun, 4

parseColon, M

calls parseTran, [0
calls parseType, T4
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local ref $insideConstructIfTrue, 4

uses $InteractiveMode, A
defun, T4

parseConstruct,

calledby parseTran, I1

calls parseTranList,

uses $insideConstructIfTrue,
defun,

parseDEF, I3

calls opFf, IIH
calls parseLhs, I3

calls parseTranCheckForRecord,

calls parseTranList, I3
calls setDefOp, 4
uses $lhs, A

defun, M4

parseDollarGreaterEqual, T8

calls parseTran, I8
uses $op, MR
defun, MY

parseDollarGreaterThan, IR

calls parseTran, I3
uses $op, MR
defun, 03

parseDollarLessEqual,

calls parseTran,

i}
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uses $op,

defun,
parseDollarNotEqual,

calls parseTran,

uses $op,

defun,
parseDropAssertions, I3

calledby parseCategory, I3

calledby parseDropAssertions, T3

calls parseDropAssertions, M3

defun, M3
parseEquivalence, 0

calls parself, 0

defun, M
parseExit, [0

calls moan, [0

calls parseTran, [0

defun, [0
parseGreaterEqual, [T

calls parseTran, T

uses $op, [

defun, IO
parseGreaterThan, 12

calls parseTran, T2

uses $op, [T

defun, 2
parseHas, T2

calls getdatabase, T2

calls makeNonAtomic, T2

calls member, T2

calls nreverse0, T2

calls opOf, T2

calls parseHasRhs, T2

calls parseType, 12

calls unabbrevAndLoad, T2

uses $CategoryFrame, T2

uses $InteractiveMode, T2

defun, T2
parseHasRhs, T4

calledby parseHas, T2

calls abbreviation?, T2

calls get, 14

calls loadIfNecessary, 12

calls member, T4

calls unabbrevAndLoad, 14

uses $CategoryFrame, [T
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defun, 14

parself, T8

calledby parseAnd, [
calledby parseEquivalence, [T
calledby parselmplies,
calledby parseOr,

calls parself,ifTran, I8

calls parseTran, T8

defun, [TY

parself,ifTran, ITY

calledby parself,ifTran, 18

calledby parself, T8

calls incExitLevel, T8

calls makeSimplePredicateOrNil, ITX
calls parself,ifTran, T8

calls parseTran, T8

uses $InteractiveMode, I8

defun, [IY

parselmplies,

calls parself,
defun,

parseln, 20

calledby parselnBy, X2
calls parseTran, 21
calls postError, 20
defun, 20

parselnBy, 22

calls bright, 222
calls parseln, 22
calls parseTran, XA
calls postError, 22
defun, 22

parsels, 23

calls parseTran, 23
calls transls, 3
defun, 23

parselsnt, IZZ3

calls parseTran, 23
calls transls,
defun, 23

parseJoin,

calls parseTranList,
defun,

parseLeave, [23

calledby parseAtom, O3
calls parseTran, 23
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defun, [Z3
parseLessEqual, 23
calls parseTran, 23
uses $op, 24
defun, 23
parseLET,
calls opOf,
calls parseTranCheckForRecord,
calls parseTran,
calls transls,
defun,
parseLETD, 24
calls parseTran, X4
calls parseType, X1
defun, 27
parseLhs, M8
calledby parseDEF, M3
calls parseTran, ITQ
calls transls, MQ
defun, MH
parseMDEF, X7
calls opOf, 27
calls parseTranCheckForRecord, 24
calls parseTranList, 27
calls parseTran, X4
uses $lhs, [22
defun, 22
ParseMode, B11
usedby PARSE-Expression, £Z3
usedby PARSE-Operation, B2
defvar, E14
parseNot,
calls parseTran,
uses $InteractiveMode,
defun,
parseNotEqual,
calls parseTran,
uses $op,
defun,
parseOr,
calledby parseOr,
calls parself,
calls parseOr,
calls parseTranList,
calls parseTran,
defun,
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parsepiles, K1
calledby preparsel,
calls add-parens-and-semis-to-line, Eq
defun, B2
parsePretend, [C30
calls parseTran, 30
calls parseType, [30
defun, 30
parseprint,
calledby preparse, B0
defun,
parseReturn, [C31
calls moan, L3
calls parseTran, [CX1
defun, 30
parseSegment, 31
calls parseTran, [C31
defun, 3T
parseSeq, 32
calls last, 32
calls maplnto, 32
calls postError, 32
calls transSeq, 32
defun, 32
parseTran, 7
calledby compReducel,
calledby parseAnd, [
calledby parseAtSign, [2
calledby parseCoerce, 4
calledby parseColon, M1
calledby parseDollarGreaterEqual, 8
calledby parseDollarGreaterThan, M3
calledby parseDollarLessEqual,
calledby parseDollarNotEqual,
calledby parseExit, [0
calledby parseGreaterEqual, [T
calledby parseGreaterThan, T2
calledby parself,ifTran, T3
calledby parself, T8
calledby parselnBy, XA
calledby parseln, [0
calledby parselsnt, 23
calledby parsels, 23
calledby parseLETD, 24
calledby parseLET,
calledby parseLeave, 23
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calledby parseLessEqual, 23
calledby parseLhs, A
calledby parseMDEF, X4
calledby parseNotEqual,
calledby parseNot,
calledby parseOr,
calledby parsePretend, IZ30
calledby parseReturn, 31
calledby parseSegment, 31
calledby parseTranCheckForRecord,
calledby parseTranList,
calledby parseTransform, @4
calledby parseTran, &4
calledby parseType, A
calls getl, H2
calls parseAtom, 4
calls parseConstruct, &4
calls parseTranList, B2
calls parseTran, O1
uses $op, €2
defun, @2

parseTranCheckForRecord,
calledby parseDEF, M3
calledby parseLET,
calledby parseMDEF X4
calls parseTran,
calls postError,
defun,

parseTranList,
calledby parseAnd, [
calledby parseCategory, I3
calledby parseConstruct,
calledby parseDEF, I3
calledby parseJoin,
calledby parseMDEF X4
calledby parseOr,
calledby parseTranList,
calledby parseTran, &1
calledby parseVCONS, 33
calls parseTranList,
calls parseTran,
defun,

parseTransform, @2
calledby s-process,
calls parseTran, G4
uses $defOp, B2
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defun, g2
parseType, [OI2A
calledby parseAtSign, 1A
calledby parseCoerce, M
calledby parseColon, [T
calledby parseHas, 12
calledby parseLETD, 27
calledby parsePretend, 30
calls parseTran, A
defun, T2
parseVCONS, 33
calls parseTranList, L33
defun, [33
parseWhere, 33
calls maplInto, 33
defun, 33
pathnamel[5]
called by compileSpad2Cmd,
called by compileSpadLispCmd,
called by compiler,
pathnameDirectory|[5]
called by compileSpadLispCmd,
pathnameName[5]
called by compileSpadLispCmd,
pathnameType[5]
called by compileSpad2Cmd,
called by compileSpadLispCmd,
called by compiler,

pathnameTypeld

calledby initializeLisplib,
pmatch

calledby coerceable,
pmatchWithSl

calledby compApplyModemap, Z53
pname

calledby buildLibdbConEntry, BX2
calledby checkTransformFirsts, I3
calledby compDefineFunctorl, 022
calledby encodeltem, I
calledby isCategoryPackageName, 210
calledby mkCategoryPackage, [CTQ
calledby record AttributeDocumentation,
2wan|

pname|5]
called by comp3,
called by floatexpid, BG4
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called by getScriptName, B04 calledby PARSE-TokenCommandTail,

Pop-Reduction, 652 calledby PARSE-VarForm, 240
calledby pop-stack-1, calledby PARSE-With, 023
calledby pop-stack-2, calledby spad, K72
calledby pop-stack-3, ball calledby star, BG4
calledby pop-stack-4, bl calls Pop-Reduction,
calls stack-pop, bh2 calls reduction-value,
defun, EA2 defmacro,

pop-stack-1, pop-stack-2,
calledby PARSE-Application, E32 calledby PARSE-Application, E32
calledby PARSE-Category, calledby PARSE-Category, B23
calledby PARSE-CommandTail, B21 calledby PARSE-CommandTail, B21
calledby PARSE-Conditional, B51 calledby PARSE-Conditional, B51
calledby PARSE-Data, £22 calledby PARSE-Float, B33
calledby PARSE-Enclosure, calledby PARSE-Import, E23
calledby PARSE-Exit, calledby PARSE-InfixWith, 023
calledby PARSE-Expression, BZ3 calledby PARSE-Infix,
calledby PARSE-Expr, calledby PARSE-Iterator, B4
calledby PARSE-FloatTok, B53 calledby PARSE-LabelExpr, B52
calledby PARSE-Float, B33 calledby PARSE-Loop, B52
calledby PARSE-Form, £32 calledby PARSE-Prefix,
calledby PARSE-Import, 23 calledby PARSE-Primaryl,
calledby PARSE-InfixWith, BZ3 calledby PARSE-Reduction, B3
calledby PARSE-Infix, calledby PARSE-ScriptItem, B2
calledby PARSE-Iterator, B474 calledby PARSE-Seg, Ex1
calledby PARSE-LabelExpr, £52 calledby PARSE-Selector, B33
calledby PARSE-Leave, calledby PARSE-SemiColon, 229
calledby PARSE-LedPart, calledby PARSE-Sequencel, 843
calledby PARSE-Loop, E52 calledby PARSE-Sexprl, B22
calledby PARSE-Name, B2 calledby PARSE-Statement, B2
calledby PARSE-NudPart, 27 calledby PARSE-TokenCommandTail,
calledby PARSE-Prefix, calledby PARSE-VarForm, B410
calledby PARSE-Primaryl, calls Pop-Reduction,
calledby PARSE-Qualification, B30 calls reduction-value,
calledby PARSE-Reduction, B31 calls stack-push,
calledby PARSE-Return, 249 defmacro,
calledby PARSE-Scriptltem, B2 pop-stack-3, b5l
calledby PARSE-Seg, B51 calledby PARSE-Category, 823
calledby PARSE-Selector, B33 calledby PARSE-Conditional, E51
calledby PARSE-SemiColon, B29 calledby PARSE-Float, B33
calledby PARSE-Sequencel, B23 calledby PARSE-Iterator, B474
calledby PARSE-Sequence, 2243 calls Pop-Reduction, Bal
calledby PARSE-Sexprl, B43 calls reduction-value, b1l
calledby PARSE-Special Command, BT9 calls stack-push, b1l
calledby PARSE-Statement, 22 defmacro, ball

calledby PARSE-Suffix, 28 pop-stack-4, Ball



INDEX

calledby PARSE-Float, £33
calls Pop-Reduction, badl
calls reduction-value, Ball
calls stack-push, BTl
defmacro, Bl

postAdd, B2
calls postCapsule, B72
calls postTran, B2
defun, B2

postAtom, BGd
calledby postTran,
local ref $boot, BG4
defun,

postAtSign, B74
calls postTran, B72
calls postType, B
defun, B74

postBigFloat, B78
calls postTran, B4
uses $InteractiveMode, B8
uses $boot, BTG
defun, B70

postBlock, B78
calledby postSemiColon,
calls postBlockItemList, B78
calls postTran, B74
defun, B74

postBlockItem, BZ3

calledby postBlockItemList, BZ3

calledby postCapsule, BZ3
calls postTran, BZ3
defun, B7Z3

postBlockItemList, B73
calledby postBlock, B78
calledby postCapsule, BZ3
calls postBlockItem, BZ3
defun, BZ3

postCapsule, BZ3
calledby postAdd, B72
calls checkWarning, B73
calls postBlockItemList, BZ3
calls postBlockItem, BZ3
calls postFlatten, BZ3
defun, B73

postCategory, BTd
calls nreverse0, BZ1

calls postTran, BZ4

uses $insidePostCategorylfTrue, BZ2

defun, BZ4
postcheck,

calledby postTransformCheck,

calledby postcheck,
calls postcheck,
calls setDefOp,
defun,

postCollect, BTY
calledby postCollect, BZ9

calledby postTupleCollect,

calls postCollect,finish, B9
calls postCollect, B9
calls postlteratorList, BZ9
calls postTran, B79
defun, B9
postCollect,finish, B7Z4
calledby postCollect, B79
calls postMakeCons, B71
calls postTranList, B78
calls tuple2List, B73
defun, B74
postColon,
calls postTran,
calls postType,
defun,
postColonColon, BT
calls postForm,
uses $boot,
defun,
postComma, BX2
calls comma2Tuple,
calls postTuple,
defun,
postConstruct,
calls comma2Tuple, BZ3
calls postMakeCons,
calls postTranList,
calls postTranSegment,
calls postTran,
calls tuple2List,
defun,
postDef,
calls nreverse0,
calls postDefArgs,
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calls postMDef, calls bright, B0

calls postTran, calls internl, B70

calls recordHeaderDocumentation, calls postError, B0

uses $InteractiveMode, calls postTranList, B70

uses $boot, BRA calls postTran, B70

uses $docList, BXH uses $boot, B0

uses $headerDocumentation, defun, B70

uses $maxSignatureLineNumber, postlf,

defun, calls nreverse0,
postDefArgs, BSA calls postTran,

calledby postDefArgs, BXO uses $boot, BXA

calledby postDef, defun,

calls postDefArgs, postIn,

calls postError, calls postInSeq,

defun, calls postTran,
postError, B70 calls systemErrorHere,

calledby checkWarning, defun,

calledby getScriptName, B4 postin,

calledby parselnBy, 22 calls postInSeq,

calledby parseln, [0 calls postTran,

calledby parseSeq, 32 calls systemErrorHere,

calledby parseTranCheckForRecord, defun,

calledby postDefArgs, postInSeq,

calledby postForm, B70 calledby postln,

calls bumperrorcount, B70 calledby postlteratorList,

uses $InteractiveMode, BZ0 calledby postin,

uses $defOp, BZO calls postTranSegment,

uses $postStack, B0 calls postTran,

defun, B70 calls tuple2List,
postExit, defun,

calls postTran, postlIteratorList,

defun, calledby postCollect, BZ9
postFlatten, BX2 calledby postlteratorList, B0

calledby comma2Tuple, calledby postRepeat,

calledby postCapsule, BZ3 calls postInSeq,

calledby postFlatten, calls postlteratorList,

calls postFlatten, calls postTran,

defun, BX2 defun, B0
postFlattenLeft, postJoin,

calledby postFlattenLeft, calls postTranList,

calledby postSemiColon, calls postTran,

calls postFlattenLeft, BUS defun, BUD

defun, postMakeCons, B78
postForm, B70 calledby postCollect,finish, BZ2

calledby postColonColon, calledby postConstruct,

calledby postTran, calledby postMakeCons, B73
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calls postMakeCons, B78
calls postTran, B78
defun, B78
postMapping,
calls postTran,
calls unTuple,
defun,
postMDef,
calledby postDef,
calls nreverse0,
calls postTran,
calls throwkeyedmsg,
uses $InteractiveMode,
uses $hoot,
defun,
postOp, BG4
calledby postTran,
defun,
postPretend,
calls postTran,
calls postType,
defun,
postQUOTE,
defun,
postReduce,
calledby postReduce,
calls postReduce,
calls postTran,
uses $InteractiveMode,
defun,
postRepeat,
calls postlteratorList,
calls postTran,
defun,
postScripts,
calls getScriptName,
calls postTranScripts,
defun,
postScriptsForm,
calledby postTran,
calls getScriptName,
calls length,
calls postTranScripts,
defun,
postSemiColon,
calls postBlock,
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calls postFlattenLeft,
defun,

postSignature,

calls killColons,

calls postType,

calls removeSuperfluousMapping,
defun,

postSlash,

calls postTran,
defun,

postTran,

calledby postAdd, B72
calledby postAtSign, BZd
calledby postBigFloat, B0
calledby postBlockItem, BZ3
calledby postBlock, B78
calledby postCategory, BZd
calledby postCollect, B9
calledby postColon,
calledby postConstruct,
calledby postDef, B34
calledby postExit, B4
calledby postForm, B70
calledby postIf,
calledby postInSeq,
calledby postln,
calledby postlteratorList, B0
calledby postJoin,
calledby postMDef,
calledby postMakeCons, B73
calledby postMapping,
calledby postPretend,
calledby postReduce,
calledby postRepeat,
calledby postSlash, BU7
calledby postTranList,
calledby postTranScripts,
calledby postTranSegment,
calledby postTransform, B63
calledby postTran,
calledby postType, B3
calledby postWhere,
calledby postWith, ET0
calledby postin,
calledby tuple2List,
calls postAtom,
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calls postForm,

calls postOp,

calls postScriptsForm,
calls postTranList,
calls postTran,

calls unTuple,

defun,

postTranList,

calledby postCollect,finish, BZ8
calledby postConstruct,
calledby postForm, BZ0
calledby postJoin,
calledby postTran,
calledby postTuple,
calledby postWhere,

calls postTran,

defun,

postTranScripts,

calledby postScriptsForm,
calledby postScripts,
calledby postTranScripts,
calls postTranScripts,
calls postTran,

defun,

postTranSegment,

calledby postConstruct,
calledby postInSeq,
calledby tuple2List,
calls postTran,

defun,

postTransform, BG4

calledby new20OldLisp, 2

calledby recordAttributeDocumentation,
@

calledby recordSignatureDocumentation,
jwan}

calledby s-process,

calls aplTran, BG3

calls identp[5], BGA

calls postTransformCheck, BG4

calls postTran,

defun, BG4

postTransformCheck,

calledby postTransform,
calls postcheck,
uses $defOp,
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defun,

postTuple,

calledby postComma,
calls postTranList,
defun,

postTupleCollect,

calls postCollect,
defun,

postType, B73

calledby postAtSign, B4
calledby postColon,
calledby postPretend,
calledby postSignature,
calls postTran, B73

calls unTuple, B73

defun, B73

postWhere,

calls postTranList,
calls postTran,
defun,

postWith, B0

pp

calls postTran, £00
uses $insidePostCategorylfTrue, B
defun, E00

calledby checkComments, B8
calledby compDefineFunctorl, 22
calledby optimizeFunctionDef,

PredImplies

calledby compForm2, E10

preparse, [Z3, BO

calledby preparse, B0

calledby spad, bZ4

calls ifcar,

calls parseprint, B0

calls preparsel, B0

calls preparse, B

uses $comblocklist, B0

uses $constructorLineNumber, B0
uses $docList, EO

uses $headerDocumentation, B0
uses $index, O

uses $maxSignatureLineNumber, RO
uses $preparse-last-line, B0

uses $preparseReportIfTrue, B0
uses $skipme, EO
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defun,

preparse-echo, B2
calledby fincomblock,
calledby preparsel, K4
local ref $EchoLineStack, B2
uses Echo-Meta, 02
defun, @2

preparsel,
calledby preparse, B
calls doSystemCommand[5], &4
calls escaped,
calls fincomblock, B2
calls indent-pos, B4
calls is-console, B2
calls make-full-cvec, B4
calls maxindex, B4
calls parsepiles,
calls preparse-echo,
calls preparseReadLine, B4
calls strposl[5], B4
local def $index, B4
local def $preparse-last-line, Bd
local def $skipme, B4
local ref $byConstructors, B2
local ref $constructorsSeen,
local ref $echolinestack, B4
local ref $in-stream, B5
local ref $index,
local ref $linelist,
local ref $preparse-last-line, &4
catches, B4
defun,

preparseReadLine,
calledby preparsel, E4
calledby preparseReadLine,
calledby skip-to-endif,
calls initial-substring,
calls preparseReadLinel,
calls preparseReadLine,
calls skip-to-endif,
calls storeblanks,
calls string2BootTree,
local ref $*eof*,
defun,

preparseReadLinel, G0
calledby preparseReadLinel, G0

calledby preparseReadLine,
calledby skip-ifblock,
calledby skip-to-endif,
calls expand-tabs, €0
calls get-a-line, 0
calls maxindex, B0
calls preparseReadLinel, G0
calls strconc, B0
local def $EchoLineStack, BI
local def $index, B0
local def $linelist, B0
local def $preparse-last-line, B0
local ref $index, G0
local ref $linelist, G0
defun, B0
pretend, [C30, B24, BY2
defplist, 30, B4,
prettyprint
calledby optimize, ZZ3
calledby s-process,
PrimititveArray
calledby optCallEval, 233
primitiveType,
calledby compAtom,
uses $DoubleFloat,
uses $EmptyMode,
uses $Negativelnteger,
uses $NonNegativelnteger,
uses $Positivelnteger,
uses $String,
defun,
print-defun,
calls is-console,
calls print-full,
uses $PrettyPrint,
uses vmlisp::optionlist,
defun,
print-full
calledby print-defun,
print-package,
local ref $out-stream,
defun,
printSignature
calledby getSignature, BO3
printStats
calledby compile,
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prior-token, G4
usedby PARSE-Expression, 23
uses $token, 04
defvar, &2
processFunctor, 273
calledby compCapsulelnner, 274
calls buildFunctor, 273
calls error, 273
defun, P73
processInteractive[5]
called by s-process,
processSynonyms|5)
called by PARSE-NewExpr, B14
profileRecord
calledby compDefineCapsuleFunction, 21
calledby setqSingle, B0
profileWrite
calledby finalizeLisplib,
purgeNewConstructorLines, BXT
calledby extendLocalLibdb, B4
calls screenLocalLine, EXT
defun, B31
push-reduction,
calledby PARSE-Anyld, £42
calledby PARSE-Application, E32
calledby PARSE-Category, 023
calledby PARSE-CommandTail, &21
calledby PARSE-Command, BT8
calledby PARSE-Conditional, B51
calledby PARSE-Data, £242
calledby PARSE-Enclosure,
calledby PARSE-Exit, £49
calledby PARSE-Expression, 623
calledby PARSE-Expr,
calledby PARSE-FloatBasePart, &34
calledby PARSE-FloatBase, B38
calledby PARSE-FloatExponent, £37
calledby PARSE-FloatTok, B53
calledby PARSE-Float, B33
calledby PARSE-Form, B3
calledby PARSE-Import, EZ3
calledby PARSE-InfixWith, 023
calledby PARSE-Infix,
calledby PARSE-LabelExpr, B52
calledby PARSE-Leave,
calledby PARSE-LedPart,

put
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calledby PARSE-Loop, B52

calledby PARSE-Name, B2

calledby PARSE-NudPart,
calledby PARSE-OpenBrace, 44
calledby PARSE-OpenBracket, 4G
calledby PARSE-Prefix, B23,
calledby PARSE-Primaryl,
calledby PARSE-PrimaryOrQM, B2
calledby PARSE-Quad,

calledby PARSE-Qualification, &30
calledby PARSE-Reduction, &3
calledby PARSE-Return, 249
calledby PARSE-ScriptItem, B2
calledby PARSE-Seg,

calledby PARSE-Selector, £33
calledby PARSE-SemiColon, B29
calledby PARSE-Sequencel, 243
calledby PARSE-Sequence, 843
calledby PARSE-Sexprl, 022
calledby PARSE-Special Command, BT9
calledby PARSE-Statement, B22
calledby PARSE-Suffix, 223

calledby PARSE-TokenCommandTail,
calledby PARSE-TokenList,
calledby PARSE-VarForm, 40
calledby PARSE-With, 23

calledby parse-argument-designator,
calledby parse-identifier,
calledby parse-keyword,
calledby parse-number,

calledby parse-spadstring,
calledby parse-string,

calledby star, BG4

calls make-reduction,

calls stack-push,

uses reduce-stack,

defun,

calledby checkAndDeclare, B4

calledby compColon,

calledby compDefineCapsuleFunction, I
calledby compMacro, BZ3

calledby compSubsetCategory, B3
calledby compSuchthat, B29

calledby compTypeOf,

calledby dolt, P74
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calledby evalAndSub,
calledby getInverseEnvironment, BTG
calledby getSuccessEnvironment, BT

calledby giveFormalParametersValues, 74

calledby putDomainsInScope,
calledby setqMultiple, B34

calledby updateCategoryFrameForCate-

gory, [[I7

calls token-type,
calls underscore,
uses $boot,
uses $spad,
defun,

quotify
calledby complf, BTT

calledby updateCategoryFrameForConstru&assoc

tor, 1@
putDomainsInScope,

calledby addConstructorModemaps,
calledby augModemapsFromCategoryRep,

20 (]

calledby checkBalance,

calledby modemapPattern,
rbp

usedby PARSE-NudPart, 27

usedby PARSE-Operation, B2

calledby augModemapsFromCategory, rdefiostream

calls delete,

calls getDomainsInScope,
calls member,

calls put,

calls say,

local def $CapsuleDomainsInScope, 251
local ref $insideCapsuleFunctionIfTrue,

2ol

defun,
putInLocalDomainReferences, X8

calledby compile,

calls NRTputInTail, X3

local def $elt, X3

local ref $QuickCode, [X3

defun, X3

gslessp
calledby addDomain,
calledby getUniqueModemap,
gsminus, 237
defplist, 230
quote, BZ3,
defplist, BZ3,
quote-if-string,
calledby match-advance-string, 53
calledby unget-tokens,
calls escape-keywords,
calls pack,
calls strconc,
calls token-nonblank,
calls token-symbol,

calledby compileDocumentation, IGA
calledby writeLibl,
read-a-line, B3
calledby get-a-line,
calledby read-a-line, B30
calls Line-New-Line, B30
calls read-a-line, B31
calls subseq, B31
uses *eof*, B30
uses File-Closed, 631
defun, 630
readline
calledby dbReadLines, B&1
recompile-lib-file-if-necessary, 6Z4
calledby compileSpadLispCmd,
calls compile-lib-file, GZ7
uses *lisp-bin-filetype*, BZa
defun, G210
Record,
defplist,
recordAttributeDocumentation, E70
calledby PARSE-Category,
calls ifedr, B0
calls opOf, B0
calls pname, E70
calls postTransform, B70
calls recordDocumentation, E70
calls upper-case-p, E70
defun, E70
RecordCategory,
defplist,

759
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recordcopy,
defplist,
recordDocumentation, EZ1
calledby record AttributeDocumentation,
1wan
calledby recordSignatureDocumentation,
g
calls collectComBlock, EZT
calls recordHeaderDocumentation, EZT
local def $docList, B0
local def $maxSignatureLineNumber, EZ1
defun, B71
recordelt,
defplist,
recordHeaderDocumentation, E72
calledby postDef, B4
calledby recordDocumentation, E71
calls assocright, B72
local def $comblocklist, B2
local def $headerDocumentation, EZ2
local ref $comblocklist, E72
local ref $headerDocumentation, E72
local ref $maxSignatureLineNumber, E72
defun, E72
recordSignatureDocumentation, B70
calledby PARSE-Category,
calls postTransform, B70
calls recordDocumentation, B70
defun, E70
reduce, BZ8,
defplist, B28,
reduce-stack,
usedby push-reduction,
uses $stack,
defvar,
reduce-stack-clear,
defmacro,
reduction, 8@
defstruct, @8
reduction-value
calledby nth-stack, Ball
calledby pop-stack-1,
calledby pop-stack-2,
calledby pop-stack-3, ball
calledby pop-stack-4, Bl
refvecp

INDEX

calledby translabell,
remdup
calledby compDefineFunctorl, 22
calledby displayPreCompilationErrors,
calledby finalizeDocumentation, B2
calledby getSignature, BO2
calledby hasSigInTargetCategory, B4
calledby mkAlist OfExplicitCategoryOps,
calledby mkExplicitCategoryFunction,
calledby orderByDependency, 223
removeBackslashes,
calledby checkGetParse, 22
calledby removeBackslashes,
calls charPosition,
calls length,
calls removeBackslashes,
calls strconc,
local ref $charBack,
defun,
removeEnv
calledby compApply,
calledby getSuccessEnvironment, BT3
calledby setqSingle,
removeSuperfluousMapping,
calledby postSignature,
defun,
removeZeroOne
calledby compDefineCategory?2,
calledby compDefineFunctorl, 23
calledby finalizeLisplib,
remprop
calledby unloadOneConstructor,
repeat, B2,
defplist, BZ8, B9
replaceExitEsc
calledby coerceExit, Bad
replaceExitEtc, B33
calledby compDefineCapsuleFunction, 52
calledby compSeql, B32
calledby replaceExitEtc, B33
calls convertOrCroak, B33
calls intersectionEnvironment, B33
calls replaceExitEtc, B33
calls rplac, B33
local def $finalEnv, B33
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local ref $finalEnv, B33 rplac
defun, B33 calledby coerce, Bl
replaceFile calledby getAbbreviation,
calledby compileDocumentation, [GA calledby optCall,
calledby lisplibDoRename, calledby optCatch,
replaceVars, 2 calledby optCond,
calledby interactiveModemapForm, I calledby optSpecialCall, 232
defun, T2 calledby optXLAMCond,
reportOnFunctorCompilation, P13 calledby optimizeFunctionDef, 223
calledby compDefineFunctorl, I3 calledby optimize, 223
calls addStats, 213 calledby replaceExitEtc, B33
calls displayMissingFunctions, 213 rplaca
calls displaySemanticErrors, P13 calledby NRTgetLocallndex, P11
calls displayWarnings, 13 calledby NRTputInTail, (X3
calls normalizeStat AndStringify, 213 calledby doltIf,
calls sayBrightly, 213 calledby optPackageCall, 230
uses $functionStats, ZI4 calledby optSpecialCall, 232
uses $functorStats, EI3 rplacd
uses $op, 214 calledby doltIf,
uses $semanticErrorStack, P13 calledby optCond,
uses $warningStack, I3 calledby optPackageCall, 230
defun, 213 rplacw
resolve, BB calledby optSpecialCall, 232
calledby coerceExit, Bad rshut
calledby compApplication, calledby compDefineLisplib, IG3
calledby compApply, calledby compileDocumentation, [GA
calledby compCategory, rwrite
calledby compCoercel, calledby compilerDoit WithScreenedLisplib,
calledby compConstructorCategory,
calledby compDefineCapsuleFunction, 52 rwritel28
calledby complf, BT calledby lisplibWrite,
calledby compReturn, B3 rwriteLispForm,
calledby compString, calledby evalAndRwriteLispForm,
calledby convert, local ref $libFile,
calledby modifyModeStack, 623 local ref $lisplib,
calls mkUnion, defun,
calls modeEqual, BG
local ref $EmptyMode, BGI s-process, b70
local ref $NoValueMode, B&l calledby spad, b74
local ref $String, BG1 calls compTopLevel,
defun, BGI calls curstrm,
return, [C310, B3 calls def-process,
defplist, 30, B3 calls def-rename,
rpackfile calls displayPreCompilationErrors,
calledby compDefineLisplib, 53 calls displaySemanticErrors,

calledby compileDocumentation, [GA calls get-internal-run-time,
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calls new20OldLisp,

calls parseTransform,

calls postTransform,

calls prettyprint,

calls processInteractive[5],
calls terpri,

uses $DomainFrame,

uses $EmptyEnvironment,
uses $EmptyMode,

uses $Index,

uses $InteractiveFrame,
uses $LocalFrame,

uses $PolyMode,

uses $PrintOnly,

uses $TranslateOnly,

uses $Translation,

uses $VariableCount,

uses $compUniquelyIfTrue,
uses $currentFunction,
uses $currentLine,

uses $exitModeStack,

uses $exitMode,

uses e,

uses $form,

uses $genF Var,

uses $genSDVar,

uses $insideCapsuleFunctionIfTrue,
uses $insideCategorylfTrue,
uses $insideCoercelnteractiveHardIfTrue,
uses $insideExpressionIfTrue,
uses $insideFunctorIfTrue,
uses $insideWherelfTrue,
uses $leaveLevelStack,

uses $leaveMode,

uses $macroassoc,

uses $newspad,

uses $postStack,

uses $previousTime,

uses $returnMode,

uses $semanticErrorStack,
uses $top-level,

uses $topOp,

uses $warningStack,

uses curoutstream,

defun, B74

INDEX

say
calledby canReturn, BI2
calledby compOrCroakl,
calledby getSignature, BIIA
calledby modifyModeStack, 6Z3
calledby optimize, 223
calledby orderByDependency, 2222
calledby putDomainsInScope,
sayBrightly
calledby NRTgetLookupFunction, 210
calledby checkAndDeclare, B4
calledby checkDocError, bI1
calledby compDefineCapsuleFunction, 52
calledby compDefineFunctorl, 22
calledby compMacro, BZ3
calledby compilerDoit, 670
calledby compile,
calledby displayMissingFunctions, ZI8
calledby displayPreCompilationErrors,
calledby dolt, P74
calledby reportOnFunctorCompilation, ZT3
calledby spadCompileOrSetq, IZ2
calledby transDocList, B93
calledby transformAndRecheckComments,
1581
saybrightly1
calledby checkDocError, bI7
sayBrightlyl
calledby optimizeFunctionDef, B3
sayBrightlyNT
calledby NRTgetLookupFunction, 210
sayKeyedMsg
calledby finalizeDocumentation, B92
sayKeyedMsg[5]
called by compileSpad2Cmd,
called by compileSpadLispCmd,

sayMath
calledby displayPreCompilationErrors,
sayMSG

calledby compDefineLisplib, IG3

calledby finalizeDocumentation, B2

calledby finalizeLisplib,
ScanOrPairVec[5]

called by hasFormalMapVariable, 6Z3
screenLocalLine, EX@

calledby purgeNewConstructorLines, X1
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calls charPosition, BX8 local ref $NoValueMode, B34
calls dbKind, local ref $noEnv, B32
calls dbName, B0 defun, B37
calls dbPart, EXQ setqMultipleExplicit,
defun, E=0 calledby setqMultiple, B34
Scripts, calls compSetql,
defplist, calls genVariable,
segment, [, 32 calls last,
defplist, [C3, 32 calls stackMessage,
selectOptionLCI5] local ref $EmptyMode,
called by compileSpad2Cmd, local ref $NoValueMode,
called by compileSpadLispCmd, defun,
called by compiler, setqSetelt,
seq, 234, B32 calledby compSetql, B3@
defplist, 234, B32 calls comp,
setDefOp, £ defun,
calledby parseDEF, I3 setqSingle,
calledby postcheck, calledby compSetql, B33
uses $defOp, B0 calls NRTassocIndex, BZ0
uses $topOp, 200 calls addBinding[5], B40
defun, 00 calls assignError,
setdifference calls augModemapsFromDomain1, 520
calledby orderPredTran, 94 calls comp,
setelt calls consProplistOf,
calledby checkAddPeriod, calls convert, B20
calledby modifyModeStack, BZ3 calls getProplist[5],
seteltModemapFilter, calls getmode, B40
calls isConstantld, calls get, B20
calls stackMessage, calls identpl[5],
defun, calls isDomainForm,
setq, B33 calls isDomainInScope,
defplist, B33 calls maxSuperType,
setqMultiple, B37 calls outputComp,
calledby compSetql, calls profileRecord,
calls addBinding, B32 calls removeEnv, B0
calls compSetql, B32 calls stackWarning, B0
calls convert, B37 uses $EmptyMode,
calls genSomeVariable, B34 uses $NoValueMode, BZ1
calls genVariable, B34 uses $QuickLet,
calls length, B3 uses $form,
calls mkprogn, B34 uses $insideSetqSinglelfTrue, B0
calls nreverse(, B31 uses $profileCompiler,
calls put, B31 defun,
calls setqMultipleExplicit, B34 setrecordelt,
calls stackMessage, B31 defplist,

local ref $EmptyMode, B32 shut
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calledby buildLibdb, B78
calledby dbWriteLines, EX1
calledby whoOwns,
shut[5]
called by spad, B74
Signature,
defplist,
signatureTran, I3
calledby orderPredicateltems, 3
calledby signatureTran, U3
calls isCategoryForm, I3
calls signatureTran, U3
local ref $e, TI3
defun, I3
simpBool
calledby compDefineFunctorl, [Z3
skip-blanks,
calledby match-string,
calls advance-char,
calls current-char,
calls token-lookahead-type,
defun,
skip-ifblock,
calledby skip-ifblock,
calls initial-substring,
calls preparseReadLinel,
calls skip-ifblock,
calls storeblanks,
calls string2BootTree,
defun,
skip-to-endif,
calledby preparseReadLine,
calledby skip-to-endif,
calls initial-substring,
calls preparseReadLinel,
calls preparseReadLine,
calls skip-to-endif,
defun,
SourceLevelSubsume
calledby getSignature, B3
spad, B3
calls PARSE-NewExpr, 674
calls addBinding[5], B4
calls init-boot/spad-reader[5], Bd
calls initialize-preparse, b7d
calls ioclear, 74

INDEX

calls makelnitialModemapFrame[5], BE74
calls pop-stack-1, b7d

calls preparse, b74

calls s-process, h74

calls shut[5], B74

uses *comp370-apply*, 673
uses *eof*, B4

uses *fileactq-apply™, BEZ3
uses /editfile, B73

uses $InitialDomainsInScope, B4
uses $InteractiveFrame, 574
uses $InteractiveMode, B3
uses $boot, B74

uses $noSubsumption, 674
uses $spad, B4

uses boot-line-stack, b73
uses curoutstream, b73
uses echo-meta, b73

uses file-closed, B73

uses line, B73

uses optionlist, b73

catches, b74, B73

defun, B73

spad-fixed-arg, 624

defun, G271

spad2AsTranslatorAutoloadOnceTrigger

calledby compileSpad2Cmd,

spadcall,

defplist,

spadCompileOrSetq, [X2

calledby compile,

calls LAM,EVALANDFILEACTQ, X2

calls bright, =2

calls compileConstructor, X2

calls comp, X2

calls contained, [X2

calls mkq, 32

calls sayBrightly, I=2

local ref $insideCapsuleFunctionIfTrue,
=2

defun, X2

SpadInterpretStream[5]

called by ncINTERPFILE, 621

spadPrompt

calledby compileSpad2Cmd,
calledby compileSpadLispCmd,



INDEX 765

spadreduce calledby compkElt,

calledby floatexpid, EGA calledby compMapCond”, 254
spadSysChoose calledby compMapCond’, 57

calledby checkRecordHash, calledby compRepeatOrCollect,
splitEncodedFunctionName, =0 calledby compSymbol,

calledby compile, calledby eltModemapFilter,

calls stringimage, [0 calledby getFormModemaps,

calls strpos, calledby getOperationAlist,

defun, =0 calledby seteltModemapFilter,
stack, @2 calledby setqMultipleExplicit,

defstruct, B2 calledby setqMultiple, B34
stack-/-empty, B3 stackMessagelfNone

uses $stack, @3 calledby compExit,

defmacro, B3 calledby compForm,
stack-clear, O3 stackSemanticError

uses $stack, B3 calledby compColonlnside,

defun, B3 calledby compJoin, BTY
stack-load, B2 calledby compOrCroakl,

uses $stack, @2 calledby compPretend, BZ3

defun, £2 calledby compReturn, B3
stack-pop, 62 calledby compSubDomainl,

calledby Pop-Reduction, b2 calledby constructMacro, [S2

uses $stack, B4 calledby dolt, 272

defun, B2 calledby get ArgumentModeOrMoan, X7
stack-push, @3 calledby getSignature, BII3

calledby pop-stack-2, calledby getTargetFromRhs, 73

calledby pop-stack-3, ball calledby unknownTypeError,

calledby pop-stack-4, ball stackWarning

calledby push-reduction, calledby compColonInside,

uses $stack, B3 calledby compkElt, BOA

defun, B3 calledby compPretend, B2Z3
stack-size calledby dolt, 274

calledby star, BG4 calledby getUniqueModemap,
stack-store calledby hasSigInTargetCategory, BOA

calledby nth-stack, bBall calledby setqSingle, B40
stack AndThrow star, EG1

calledby compDefinel, 21 calledby PARSE-Application, &32

calledby complnternalFunction, I3 calledby PARSE-Category,

calledby compLambda, B21 calledby PARSE-CommandTail, 221

calledby compWithMappingModel, 614 calledby PARSE-Expr,

calledby getSignatureFromMode, calledby PARSE-Import, B23
stackMessage calledby PARSE-IteratorTail, 2272

calledby assignError, calledby PARSE-Loop, B52

calledby augModemapsFromDomainl, 253 calledby PARSE-Option, B22

calledby autoCoerceByModemap, calledby PARSE-ScriptItem, B2

calledby coerce, BA2 calledby PARSE-Sexprl, 023
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calledby PARSE-Special Command, BT9
calledby PARSE-Statement, 22
calledby PARSE-TokenCommandTail,
calledby PARSE-TokenList,
calls pop-stack-1, AG7
calls push-reduction, BG4
calls stack-size, BG4
defmacro, BG4
step
calledby floatexpid, EGA
storeblanks, 634
calledby preparseReadLine,
calledby skip-ifblock,
defun, G371
strconc
calledby buildLibOp, B34
calledby buildLibdbConEntry, E32
calledby buildLibdbString, E=0
calledby checkAddBackSlashes, bZ4
calledby checkAddIndented, BT9
calledby checkAddSpaceSegments,
calledby checkComments, BIS
calledby checkIndentedLines,
calledby checkTransformFirsts, BT3
calledby compApplication,
calledby compDefinel, [T
calledby compDefineFunctorl, 22
calledby compileSpad2Cmd,
calledby compile,
calledby decodeScripts, B4
calledby finalizeDocumentation, B2
calledby getCaps, X1
calledby mkCategoryPackage, 70
calledby preparseReadLinel, G0
calledby quote-if-string,
calledby removeBackslashes,
calledby unget-tokens,
calledby whoOwns,
String, B43
defplist,
string-not-greaterp
calledby initial-substring-p,
string2BootTree, [T
calledby preparseReadLine,
calledby skip-ifblock,
calls def-rename, [T

INDEX

calls new20ldLisp, [0
local def $boot, [2
local def $spad, [2
uses boot-line-stack, [T
uses line-handler, [
uses xtokenreader, [T
defun, [0
string2id-n
calledby infixtok, 6b3
stringimage
calledby buildLibAttr, B3
calledby buildLibOp,
calledby buildLibdbString, B0
calledby checkAddIndented, 5T9
calledby encodeFunctionName, 79
calledby encodeltem, X1
calledby finalizeDocumentation, B9
calledby getCaps, [0
calledby splitEncodedFunctionName, =0
calledby substituteCategory Arguments, Za3
stringPrefix?
calledby checkGetArgs, bZI
calledby comp3,
stripOffArgumentConditions, BOZ
calledby compDefineCapsuleFunction, I
local def $argumentConditionList, BOZ
local ref $argumentConditionList, B2
defun, BO2
stripOffSubdomainConditions,
calledby compDefineCapsuleFunction, I
calls assoc, B
calls mkpf, B0
local def $argumentConditionList, BN
local ref $argumentConditionList, BN
defun,
stripUnionTags
calledby augModemapsFromDomain, 252
strpos
calledby splitEncodedFunctionName, [0
strposl[5]
called by preparsel, B4
SubDomain,
defplist,
sublis
calledby NRTgetLookupFunction, 210
calledby applyMapping,
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calledby augLisplibModemapsFromCat- substNames,

egory, X4 calledby evalAndSub,

calledby coerceable, calledby genDomainOps,

calledby compApplyModemap, Z53 calls eqsubstlist,

calledby compDefineCategory?2, calls isCategoryPackageName,

calledby compDefineFunctorl, 22 calls nreverse0,

calledby compForm2, 610 uses $FormalMapVariableList,

calledby dolt, P2 defun,

calledby formal2Pattern, 214 substring?

calledby getModemap, calledby checkBeginEnd,

calledby mkOpVec, 221 calledby checkExtract,

calledby substituteCategory Arguments, Zh8ubst Vars, [U8

calledby substituteIntoFunctorModemap, calledby interactiveModemapForm, I

6 calls contained, I3

sublislis calls nsubst, T3

calledby buildLibAttr, EX3 local ref $FormalMapVariableList, [U

calledby buildLibOp, defun, YUY

calledby compHasFormat, suffix

calledby finalizeDocumentation, B92 calledby addclose, B2

calledby mkCategoryPackage, 78 systemCommand|5]
subrname, called by PARSE-CommandTail, 21

calledby optimize, 223 called by PARSE-TokenCommandTail,

calls bpiname, systemError

calls compiled-function-p, calledby checkTrim, b18

calls identp, calledby compReducel,

calls mbpip, calledby errhuh,

defun, calledby getOperationAlist,
subseq systemErrorHere

calledby match-string, calledby addArgumentConditions, B0

calledby read-a-line, E31 calledby addEltModemap,
SubsetCategory, calledby canReturn, BT2

defplist, BZ3 calledby compCategory,
substituteCategory Arguments, 253 calledby compColon,

calledby augModemapsFromDomain1, 23 calledby getSlotFromCategoryForm,

calls internl, Zh3 calledby getSlotFromFunctor,

calls stringimage, P53 calledby optCall,

calls sublis, 253 calledby postln,

defun, 2533 calledby postin,

substituteIntoFunctorModemap, 614
calledby compFocompFormWithModemap fake

63 calledby compColon,
calls compOrCroak, 614 calledby compDefineCategory?2,
calls eqsubstlist, EI2 calledby compForm2, GIT
calls keyedSystemError, 614 calledby compHasFormat,
calls sublis, BI2 calledby compWithMappingModel, 6T

defun, 614 calledby drop, B3
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calledby getSignatureFromMode, calledby parse-spadstring,
calledby getSlotFromCategoryForm, calledby parse-string,
terminateSystemCommand|5] calledby quote-if-string,
called by compileSpad2Cmd, token-type
called by compileSpadLispCmd, calledby match-token,
terpri calledby quote-if-string,
calledby s-process, TPDHERE
throwKeyedMsg Note that this function was missing with-
calledby compileSpad2Cmd, out error, so may be junk, 619
calledby compileSpadLispCmd, See LocalAlgebra for an example call,
calledby compiler, BZ23
calledby loadLibIfNecessary, IT3 The use of and in spadreduce is unde-
throwkeyedmsg fined. rewrite this to loop, BG4
calledby postMDef, This function is used but never defined.
throws Remove it., X3
compForm3, 612 test with BASTYPE, 2
tmptok, E1I8 transDoc, B93
usedby PARSE-Operation, B27 calledby transDocList, E93
defvar, 18 calls checkDocErrorl, B90
tok, B10 calls checkExtract, 90
usedby PARSE-GliphTok, &2 calls checkTrim, 098
usedby PARSE-NBGIiphTok, B23 calls nreverse, 90
defvar, B18 calls transform AndRecheckComments, 98
token, B4 local def $argl, A96
defstruct, &4 local def $attribute?, EIG
token-install, B0 local def $x, B9G
uses $token, B8 local ref $attribute?, B9Q
defun, B3 local ref $x, BUD
token-lookahead-type, 50 defun, 94
calledby skip-blanks, transDocList, U3
uses Escape-Character, B53 calledby finalizeDocumentation, B92
defun, B53 calls checkDocErrorl, B3
token-nonblank calls checkDocError, 93
calledby PARSE-FloatBasePart, B37 calls sayBrightly, B93
calledby quote-if-string, calls transDoc, B934
calledby unget-tokens, local ref $constructorName, EI3
token-print, B0 defun, Y3
uses $token, B4 transform AndRecheckComments, B97
defun, @@ calledby transDoc, 93
token-symbol calls checkComments, B4
calledby PARSE-SpecialKeyWord, B18 calls checkRewrite, BIq
calledby match-token, calls sayBrightly, £9a
calledby parse-argument-designator, local def $checkingXmptex?, B9
calledby parse-identifier, local def $exposeFlagHeading, B9
calledby parse-keyword, local def $name, EIQ

calledby parse-number, local def $origin, B9
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local def $recheckingFlag, B9 transSeq

local def $x, EI7 calledby parseSeq, [C32

local ref $exposeFlagHeading, 97 trimString

defun, B2 calledby checkGetArgs, B2
transformOperationAlist, TruthP,

calledby getCategoryOpsAndAtts, calledby mergeModemap,

calledby getFunctorOpsAndAtts, calledby optCond,

calls assoc, defun,

calls insertAlist, try-get-token, G

calls keyedSystemError, calledby advance-token, EG2

calls lassq, calledby current-token, EG

calls member, calledby next-token, B2

local ref $functionLocations, calls get-token, BB

defun, uses valid-tokens, EG1
transImplementation, defun, BB

calledby compAtomWithModemap, tuple2List,

calls genDeltaEntry, calledby postCollect,finish, BZ3

defun, calledby postConstruct,
transls, I3 calledby postInSeq,

calledby parselsnt, calledby tuple2List,

calledby parsels, 23 calls postTranSegment,

calledby parseLET, calls postTran,

calledby parseLhs, A calls tuple2List,

calledby transls1, @ uses $InteractiveMode,

calls isListConstructor, A uses $boot,

calls translsl, @ defun,

defun, MQ TupleCollect,
translsl, A defplist,

calledby translsl, A

calledby transls, [TIA unabbrevAndLoad

calls nreverse(, A calledby parseHasRhs, 12

calls translsl, @ calledby parseHas, T2

calls transls, [T8 unAbbreviateKeyword[5]

defun, MG called by PARSE-SpecialKeyWord, B18
translabel, uncons, B30

calledby PARSE-Data, £22 calledby uncons, B30

calls translabell, calls uncons, B30

defun, defun, B34
translabell, Undef

calledby translabell, usedby mkOpVec, 221

calledby translabel, underscore,

calls lassoc, calledby quote-if-string,

calls maxindex, calls vector-push,

calls refvecp, defun,

calls translabell, unembed

defun,
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calledby compilerDoit WithScreenedLisplibnpdateCategoryFrameForCategory, [T

3are
unErrorRef
calledby addModemapl, 2270
unget-tokens,
calledby match-string,
calls line-current-segment,
calls line-new-line,
calls line-number,
calls quote-if-string,
calls strconc,
calls token-nonblank,
uses valid-tokens,
defun,
Union,
defplist,
union
calledby compDefWhereClause,
calledby compJoin, BT9
calledby extendLocalLibdb, B4
calledby makeFunctorArgumentParame-
ters, 214

calledby mkAlistOfExplicitCategoryOps,

calledby mkExplicitCategoryFunction,

calledby mkUnion, B62
UnionCategory,
defplist,
uniong
calledby freelist, 623
calledby orderPredTran, [U4
unknownTypeError,
calledby addDomain,
calledby compColon,
calls stackSemanticError,
defun,
unloadOneConstructor,
calledby compDefineLisplib, IG3
calls mkAutoLoad,
calls remprop,
defun,
unTuple,
calledby postMapping,
calledby postTran,
calledby postType, BZ3
defun,

calledby compDefineLisplib, IG3
calledby isFunctor,
calledby loadLibIfNecessary, T3
calls addModemap, T4
calls getdatabase, T4
calls put, T4
local def $CategoryFrame, [T2
local ref $CategoryFrame, T4
defun, T4
updateCategoryFrameForConstructor, 1@
calledby compDefineLisplib, [63
calledby isFunctor,
calledby loadLibIfNecessary, T3
calls addModemap, I8
calls convertOpAlist2compilerInfo, 14
calls getdatabase, I8
calls put, 1@
local def $CategoryFrame, [TQ
local ref $CategoryFrame, T8
defun, ITH
updateSourceFiles[5]
called by compileSpad2Cmd,
upper-case-p
calledby record AttributeDocumentation,
[iwan]
userError
calledby compDefWhereClause,
calledby compOrCroakl,
calledby compReturn, B3
calledby compile,
calledby convertOrCroak,
calledby doltIf,
calledby orderByDependency, 223

valid-tokens, O3
usedby advance-token, BG2
usedby current-token, BRI
usedby next-token, EGA
usedby try-get-token, EG1
usedby unget-tokens,
uses $token, B3

defvar, B3
veons, 32

defplist, 32
Vector



INDEX

calledby optCallEval, 233
vector, B49

defplist, B29
vector-push

calledby underscore,
VectorCategory,

defplist,
vmlisp::optionlist

usedby print-defun,

where, 33, B0,
defplist, 33, BA0,
whoOwns,
calledby checkDocMessage,
calls awk,
calls getdatabase,
calls shut,
calls strconc,
local ref $exposeFlag,
defun,
with,
defplist,
wrapDomainSub,
calledby compJoin, BT9
calledby mkExplicitCategoryFunction,
defun,
wrapSEQExit
calledby makeSimplePredicateOrNil,
writedb
calledby buildLibAttr, B=S3
calledby buildLibOp,
calledby buildLibdb, B78
calledby dbWriteLines, BX
writeLibl,
calledby initializeLisplib,
calls rdefiostream,
defun,

XTokenReader, BG3
calledby get-token, AG3
usedby get-token, BG3
defvar, £63

xtokenreader
usedby string2BootTree, [l
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