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1.0

2.0

General Description

a) Configurator

Several installations have expressed a need for main storage
resident common area. This common area can be used to keep
vital information which can be accessed by all the terminals.
Records in this area will be lockable and recoverable. :
Criteria for the support of common area 'is efficiency,
flexibility, and ease of use. We are proposing, that common
area be a main storage resident ISAM file. It is a multi-
record file. User can issue GET, GETUP or PUT on any record
of this file as he currently does for an ISAM file. IMS 90
record locking procedure will hold for this file. o

To 1mp1ement the common area feature the follow1ng components

d. Shutdown 7 L o

Ftr_r4~r_', RPN

of IMS 90 are affected S S A A .
P L L e 7
E*-.ii'ﬂ’ *::_.'_'_‘; overmee Droyagnmmsnts Lentsd
a. Conflgurator‘“ - F Ty -
- b. Startup o . L -
c. On-line Xi‘*f“*f**‘f? e T s e ]

]
4
a3

Common area TIs main storage resident, variable blocked ot
fix blocked ISAM file. “Any number_of files can be_main_-

"storage resident. Beside supporting:the current options
in the FILE section, two additional keyword parameters
are supported fof cowmon area Tile.

] CAFILE ={5= :} spec1f1es that the

file is a common area flle Default 1s NB., If CAFILE YES
is specified, then conflgurator will set the bit X'80°'
in the flag byte ZF#FFLG2 of the File Control Table (FCT).

-@ _ CUPDATE =J YES

This option will allow the user to specify whether updating
of the disk images is. necessary.- Default is NO. If YES
‘option is selected, a bit in the FCT (bit X'&U' byte
IE#FFLG2) is set.

e TRACE = 'NO . optlon W1ll be valid for common area .
 fi1?s ' ;kzl;é?tjﬂbu__ummm“ ) T
- e . If LUCK 'UPLT—;;Mspe01fied ‘then no befdrerlm;;és
‘£ ére written to—ihe‘AUDIT file.— L. E.-— -no-on-line - recovery

takes place in-case of any error 1n the user actlon program.

[as Sy
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—'t‘r’)l#-s-t artup < -----
Durlng startup procedure of 'IMS 90, common data area 7"

Si-File will be loaded in main storage. For error diagnostics,
T refer to techn1cal documentatlon by P. Relchmuth. R

o~

Y ‘On- L1ne Proce351n9 - P:ﬁ"f',""”"_“'llllbf

_L,User is allOWed Yo ;ssue GET, GETUP, and PUT IMS 90 - -
. function calls for ‘a common area flle. All ‘the appllcable
Q: €rror codes are posted 1n*the PIB.- == :__j—~

... On-line and off-line recovery procedure is valid
T, .7 for common ‘area files if user chooses recovery 7%=
options. : :

;i__Commdn area file requests are handled by the common
. data area modules (ZF#CSAS for S/T and ZF#CSAM for
._"°M/T). The general request processor module will

" pass control to the approprlate common data area

. module.; _

@ __No changes are required to on-line recovery, off 11ne
T ‘Tecovery or warm restart ST ;17“—-- : :
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1.

1.1

TITLE

ZF#CSEgz- ThlS module handles all requests to a CSA*-file 1n-
'memory for 51ng1e thread IMS 90.4> : cnooor cEinoznes

*CSA = Common-Storage-Area TUmILTITr o R a;;;fé;Laf" T
Purgose

- . - . . —-— - - —— - .

Several 1nstallat10ns have expressed a need for main storage -
resident common area. ‘This common area can be used to keep
vital information which can be accessed by all the terminals.
Records in this area will be lockable and.recoverable."
Criteria for the support of common area is efficiency,
flexibility, and ease of use. We are proposing, that common
area be a.main storage resident ISAM file. It is a multi-
record file. User can issue GET, GETUP or PUT on any
record of this file as he currently does for an ISAM file.
IMS 90 record locklng procedure w1ll hold for thls flle.
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2.2
2.2.1

2.2.2

{~

DESICﬁ DéSCRIPTION FOR_COMMON DATA AREA °

General R

_The following modules manlpulate the requests to the CSA files which
.are in memory.

e tem r e i mmmerimE el Ll 4@ & Weaaee e m e mtiese ob e e e

- =ZZZ” ZBESTRTN during Startup processing
.....ZF#GEN/ZFHCSAS  during On-Line '
ij'":'ZB#SHUTN \’ during Shutdown Processing

‘Before the module ZF#GEN branches into ZFH#CSAS, the FCTs are
searched and ‘bit ﬂ of ZFAFFLG2 is checked if it is on (X'Sﬂ )

——

If there is an oechrrence, control is given to the start-label of
ZFH#CSAS with a BALR instruction. Following the BALR, a half-word
value indicates from where control came. :

Values of the Halfword

Value . Set by/for

. ‘ . ‘ -
H'g' . On-Line GETUP/PUT/GET
H'4' ' On-Line Termination - _ .
H'S' _ On-Line Cancel ' ’ ~

Figure 2.1

" STARTUP

Moment of loading .;.4 e - "', o ',?‘J

Because the original CSA-files could be affected by a restart
facility, loading of the records into memory starts immediately
before Startup branches to Phase 2 of IMS 90.

Due to this reason, the hlghaddreSSOf the storage pool has to
be carried to this point (restorlng of reglster4 into ZBHMEHI at
line 449g). v .

Memory Allocatlon for CSA

The item ZTHHPIBA of the THCB contains the first free location in the
storage pool. This will be the Start Access of CSA. To allow

IMS to load subsequent nonresident Action Programs, 8K are kept

free at the top of storage pool. During the load of the CSA-records,
this area is used as I/0-area for the CSA-files.

The CSA Start-Address {contents of 2TH#HPIBA) will be stored into a
new added fullword in the GEN-module (ZFH#CSADR). ZTHHPIBA in the

THCB will be updated after. successful CDA-load.

e @ s 4 wme s tes e .



2.

DESIGN DéSCRIPTION FOR COMMON DATA AREA

’ Genera]_ ~ __ﬁ

2.‘2
2.2.1

2.2.2

_The following modules manlpulate "the requests to the CSA files which
.are in memory.

tem tam e e L cemieretiem @m. s e P B e - mie cimem matase cf e e B St R T

LTI ZBESTRTN during Startup processing
... ZFHGEN/ZFHCSAS  during On-Line ’
if 5-ZB#SHUTN »’ during Shutdown Processing

‘Before the module ZFﬁGEN branches into ZFHCSAS, the FCTs are
searched and bit ﬂ of ZF#FFLG2 is checked if it is on (X' Bﬂ )

- e . ..

If there 1s’ah oecﬁrrence, control is given to the start—label of
ZF#CSAS with a BALR instruction. Following the BALR, a half-word

value indicates from where control came.

'Values of the Halfword'

Value . Set by/for

. : - ¢
H'g! : On-Line GETUP/PUT/GET
H'Q' On-Line Termination ' o ‘ .
H'8' _ On-Line Cancel ' _ -

Fiqure 2.1

" STARTUP

Moment of Loading e - .F j

Because the original CSA-files could be affected by a restart
facility, loading of the records into memory starts immediately
before Startup branches to Phase 2 of IMS 90.

Due to this reason, the hlghaddressof t e etorage pool has to
be carried to this point (restorlng of reglsterl41nto ZB#MEHI at
line 449g7).

Memory Allocation for CSA

The item ZTHHPIBA of the THCBcontains the first free location in the
storage pool. This will be the Start Access of CSA. To allow

IMS to load subsequent nonresident Action Programs, 8K are kept

free at the top of storage pool. During the load of the CSA-records,
this area is used as I/O-area for the CSA-files.

The CSA Start-Address (contents of 2T#HPIBA) will be stored into a
new added fullword in the GEN-module (ZFHCSADR). ZTH4HPIBA in the

THCB will be updated after. successful CDA-load.



12.2.3L“Memory Layout-before,CSA—Loadinq'

free memory

ZBHMEHI points to

TIMS 9

Root and Phases

T | IMS 90 -
:-‘:, ;Root.and Pﬁééégm"~“
ZTHHPIBA pointT—to D - -
S .- |-8K temporary ‘storage - |-
=z oLi.o _} Input Staging Buffer.
T T lResident Action Prog.
. : S WA n ST Fiqufez .?2 e LT
2.2.4 Memory Layout after CSA-Loading -~ -~
oYY [N o-. v s A -.

ZFHCSADR points to&

ZTHHPIBA points to.

CSA

Remaining free
_storage

M evmad GNP GMuD SEG GwW vesed e ey

8K temporary storage

Input Staging Buffer

Resident Action Prog.

Figqure 2.3‘
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during load-process used for
I/0-area for the CSA-files



2 5 Loading Procedure

All FCT's are sequeqtlally searched for the X'Bﬂ' value in the
. ZFEFFLG2-byte. _

If such an FCT exists, the corresponding file is read sequentially

into memory.
Figure 2.4.

The format of the memory C§A-file is shown in

2.2.6 TFormat of the CSA in Memory

.
-

o
L

PEr LEUULY pes =

Por

ilii€

Length Name Function Values
1 ZF4DCSFT | Filetype *
7 ZF4DCSFN |~ Filename Copy of ZFH#FNAME
4 ZFHDCSFL File length in bytes
4 ZF#DCSIX Index Table Address k%
e Copy of ZCHTTRID

8 Id§nt1f1cat10n Nonzero = locked
(2) Record-length (if variable) :
\' Key and Data of Record

End of curreht file X'FF'

End of CsA X'FF!

; Fiqure 2.4 See-

o

* See figure 2.5.

e

.-~

t 3

wr . LI )

** See figure 2.6.

LI T

2.2.7 Filetype Byvte in the CSA

3

[
)

LOCK = TR

LOCK = UP |CUPDATE = YES

CUPDATE = NO| Filetype- '

-
H

=

Value
TRACE = YES X X _ g9
TRACE = YES X : X 20
TRACE = YES X X ag
TRACE = YES : X X 68

TRACE = NO X X 8g -
TRACE = NO . X X ag
TRACE = NO - X X cg
= NO X . X Ef

. Figqure 2.5.
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-Filetype-Byte: Bit £ .9 TRACE = YES
| o 1 TRACE = NO .
." A ' ‘Bit 1 g LoéK = TR (Recovery wanted)
. N 1l . LOCK = UP (No recovery wanted)
- : Bit 2 I CUPDATE = YES .
X . 1 CUPDATE = NO
- C e e e pits 3-6 always £
- ——— . Bit 7. __ g _ Fixed length records L
. 1 “vVariable length records
2.2.8 Failures oo T e e ”‘“*"‘““’f-m¥-~u~r~u e

There are two possibilities a failure can occur during load:

- I/0 Error on a specific CSA-file

- not enough memory available to hold all records of a flle
. in memory

e ———

For both cases, the already used memory for that file is released
and bit @ of ZFHFFLG2 in the corresponding FCT is reset. (The
CSA—file will be a normal file for the future process1ng)
. A warnlng message is- issuved for the ‘appropriate error and processing
-~—-wcontinues. :

[P

W CsAa LOAD I/O ERROR FOR FILE *omeeecao* o

W CSA LOAD ERROR FOR FILE S *  MEMORY EXHAUSTED

2.2.9 Restriction on the I/O—Area—Size of CSK—Files

Due to the use of the "dummy-reserved" 8KB block as I/O-area
for the CsSA-files, blocks may not exceed this value.

- ——— . ey e e
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-Filetype-Byte: Bit 4 .8 TRACE = YES
. - 1 TRACE = NO .
‘.’ S ‘ ‘Bit 1 g LOCK = TR (Recovery wanted)
) i 1 . LOCK = UP (No recovery wanted)
- ' : Bit 2 g CUPDATE = YES Co-
' o 1 CUPDATE = NO
- - - - . - .- Bits 3-6 always f§
. R . Bit 7. _ 8 _ Fixed length records = - _
. 1 Variable length records
2.2.8 Failures oo T e 7“'”=”“fJ'”“’f‘“;'““*vu~ o i

There are two possibilities a failure can occur during load:

- I/0 Error on a specific Csa-file

- not enough memory available to hold all records of a flle
in memory

e —— ——

For both cases, the already used memory for that file is released
and bit # of ZFYFFLG2 in the corresponding FCT is reset. (The
CSA—flle will be a normal file for the future process1ng).
A warning message is- issuved for the‘approprlate error and processing
-~—-wcontinues.

W CSA LOAD I/O ERROR FOR FILE *eceeeeeo¥ o

L I L —— - i e ——— o s . Ty - - -

W CSA LOAD ERROR FOR FILE e *  MEMORY EXHAUSTED

e

2.2.9 Restriction on the I/O—Area—51ze of CSA-Files

Due to the use of the "dummy-reserved" 8KB block as I/O-area
for the CsSA-files, blocks may not exceed this value.

P et L cmre mammap . g S

. “., * PR
. o S s AT v R w o S eweadeepas L L TR g et & e g~ - o ceBe. meson
. .. - . - .- 3




'3 On-Line -

.3:1. General - .-"-----

- ‘ ZFHCSAS is- invoked by three kinds of requests: )
- _normal requests like GET, GETUP or. PUT from user ° := =:-
caction programs__ - LrLIoTo. oy mmrvLiloloToe LaomTT =
'Rollback functions (GETUP and PUT) requested by the ™~ .
‘ZS#ROL action program -~ -

. = upon termlnatlon of an actlon/transactlon GRSl ;ff:_:.:_

2.3.2 Normal Recmésts for CSA e T S . 'V“F-.::-:T ez

a) ‘Control flow for an update ) .
T Actlon ‘Program - e ‘W’Actlon Program- - -
Twez 7 - GETUP - o} --iroz: oelioan TS

Zrt JPUT. - f. - zizrTzio

gzh#csas | T T f:":';_zr#cs;\s -

RS Trrazabis Y T4

ZFHITR | | Z2F#SATAU

T
. hs ~
: . L s W e T
- ek S . .
- e ——— " - - - —— . -—- v h
~
.
. .
- N —_— - - [ - -

o
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GETUP

X. _ The action program issues a GETUP for a CSA file. Control

-

2.

PUT

1.

is passed to the GEN module.

Vo - e - -~ — e —— -__— e

the spec1f1c record to the user's work area and manlpulates
the lock for the record - mEmo S e - -

The actlon program issues a PUT for a "CSA file. Control is_>

passed to the GEN module.

i

L

3-4

7-8

fGEN basses control “to ZFHCSAS, whlch locates and retrieves

the specific record from the user's work area to the CSA.

Depending.on the filetype-byte in the CSA, ZFHCSAS activates
ZF#ITR to wrlte before and after 1mages to the trace file.
And/or before images to the audit file w1th the ZF#SATAU
module.

& —— -

e - ;.,‘.w....«__ —

When control returns to ZFHCSAS and the CUPDATE—YES optlon

‘was specified, the specific record is written back to disk.

Finally, the main-storage-record will be changed and, if
lock=up is speC1f1ed the lock released. !

L . e———. T « =

ok

Y

Control’ returns to the action program.”




p) Control flow for a GET o

2.3.3

©2.3.4

.Action Program

) GET
1 4
. GEN
?zl Ts
zricsas A | B o

1. The action program issues a GET for a CSA file. Control
is passed to GEN. :

2. GEN passes control to ZF#CSAS. The specific record is .
. 4
read out of the CSA and written into the specified e
.user work area. , :

3-4 Control returns to the action program. '{ ?5

Rollback Functionshfrom ZSﬁRQL

If bit 6 of ZCHTST1 in the torminal control table (TCT)
(x'#2'= Rollback in Proqess) is.set, it can be determined
if the request comes from ZUH#ROL. v

The same control flow applies as for a normal upaate request."A
(see 2.3.2), except that no before/after images are written' to
the audit/trace-file. A :

Termination of an Action/Transaction. - S

Action
Program

ZFHCSAS




2.3.5

{~

1. An action terminates. (e.g. - PC, abnormal or normal
'  -termination). Control is passed to the GEN module.

2. GEN activates ZFHCSAS to release all pending locks for
this transaction. = . ... _.__

e e T S

3. Control is returned to.-GEN.

Record-Lock-Mechanism in. Memory .

As described in Figure 2.4, each record in memory is prefixed with

an 8 byte identifier, which-tells from whom the record was locked.

Every time a CSA-record is updated by a GETUP-Request, the specific
record in memory is locked::

WAL L Vet i

- the field ZCHTTRID of the TCT is copied into the
identification f181d of the CSA-record.
During a GETUP, the record is ﬁot read from disk, although CUPDATE=
YES is specified. 1If a user issues a GETUP on a locked record,
the status and detailed status codes*in the PIB are set to 3,

~yespectively 18.

The locks are released after a successful PUT or at Action/
Transaction Termlnatlon by ‘clearing the ‘identifier-field :in the
CSA to zeros. : s

Shutdowd'ﬁ LiLEEE IgnmuIll oo
General e

When -the system 'comes to Shutdown, all-records of every CSA mémory

_file with CUPDATE=NO parameter specified are written back to disk
- sequentially. _ This is done by searching the FCT's for the ZZ#FFLG2

x'80. value. e Lo - .. . e ee e e e fa e e cmems o . e w--

- e e i .- . o X
LT e ol A < H AU S R e fmem—

-~ 2D [T e i e e w [ L= -

tey o

Fallures : Lo

- v T L -

14

- e e e T e e T -

Because of a failure, two types of actlons can occur.,r B

-:‘termination of processing'fdr the’Cdrrent file o

.= _termination of processing for. all subsequent files

a) Termination for current file
- If an I/O-error occurs:

W CSA UNLOAD I/O ERROR FOR FILE * *

- If a key in the. CSA does not match with the key on disk:

W CSA UNLOAD INVALID KEY FOR FILE * *

- IXf there are more records-in memory than on disk: or vice versa

W CSA UNLOAD INVALID # OF RECORDS FOR FILE * ‘ *
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b) Termlnatlon for all subsequent files -

- _If a filename of 3 CSA-flle in memory is inexistent in
:'the FCT' ST TEEEe o

—ece L WL Z
. - <. e mtse b e L cca T te et mewwre e e miem as e smme —oe st ob g Beer. cm
. or - R
pppppppp -— - - - . - .
a fﬁ. - - s s - = S~ T, oy . e e mee et e v ere e im——

-4 - =

.. _=_.If the unload—proce551ng cannot detect an end of
l4-—-CSA—1nd1cator~——“a-~ —

i‘ ?fj_w CSA UNLOAD DATA IN MEMORY DESTROYED
icenTolizzUicr ZZsld ot tns ZIh-
Tl E-—:.: ‘



' 4.2

:INTERFACES

—~

-~ T o

As descrlbed in 2 1., CSA functlons are used in 3 dlfferent modules.
The following entry and exit conditions apply:

~—
-

Entrv Condltlons

- 0 -

s Tl e e - .
= AR

- —~— i - -
5 T T

e T .- S —- Tt

!

Information Startup‘ On-Line [ferm/Cancel| Shutdowr
Address of THCB ZOH#THCB RB$ R8$ RB$S |
Address of TCT - RAS RAS -
Address of FCT ZB4SFCTI/ZF#FCTA R3S —_— _—
Address of DTF -- o R4S - -

"[Function Code - ) RZS - -
Param-List-Address - R1S - -
Address of PIB - RC$ - -
Address first free ZTHHPIBA — - —-—

byte in storage -
Address last free ZBH#MEHI -t - - —-—
byte in storage _ '
Address I/0 area ‘Contents ZBHMEHI - -— -
Csa file +1 ’ _

Address of CSA - ZFHCSADR| ZFHCSADR |ZFH#CSADR
start ‘

Exit Conditions

After Startup. the fields ZTHHPIBA and ZF#CSADR are adjusted

_The registers remain unchanged except RE$ and RFS$.

The return-address is picked up from a table in ZFHCSAS, depending
on the displacement value following the BALR instruction in the

calling module.

Coding is calling Program

BALR RE$,RFS$

DC H'f'
BALR RES$,RFS$
DC H'4'

BALR RES$,RF$
DC H'8'

-

DC V(ZFHGTT9)
DC V(ZF#GRTN)

DC V (ZFHGTCN1)

ON-LINE
TERMINATION

CANCEL

Table in ZFHCSAS (Return-Address) -



oL
e

4.3 External References

The follow1ng modules are activated durlng proceSSLng of ZFHCSAS: ..

. o - P - -
" - b -__-_~____ . i ——

It t--~ZFHITR . .. Write beforé/after images td Trace
ZFHSATAU Write before image to Audit '
ZFHGSR Allocate I/O area from Storage Pool
(ZF4GEN) ' '
o srre Sozr 1 gnoling TerdoCamosll Inust
4.3.1 EperxéExlt Conq;tlons for ZFETTR TTUe T T T
R3$ - . .- Address of FCT user file é }E:'r sz ===
R4$ .- -- -Address user DTE _ bonn : P L
RA$ . .- -Address TCT ----- --wzo-: . zZ: o B
RB$ .- - .: :Address THCB ~- S - —
RC$ - Address PIB . .o é s — .
DD$KLE -  -._ Must contain key length S L L
DH$SPB  -- Must contain record size -? e _ L
DHSKLC - -. - Must contain key-location ’ . - o
- 2TH#HRPLA °° ‘Must contain parameter list address » ? _
. ZT#{;&FWA o :: P:equest Packet (2 fullwords) - ' - o
Lfirz_: - Byte 1: i ;831:ISAM;bef9re_1mage-_ : . -}% _
s oo -l . 8B IsSaM after image .
?iffif:’:: Byte 2: ¢ Update 'f ETECRRDL TEFDEATR ITRTINDC
. Byte 4-7: Address of key argument . |
4.3.2 Entry/Ex1t Conditions for ZF#SATAU .
§3$ww":” * Address of FCT of the User File _
R4S - 77 Address of the user DTF - - IR wdnuazslooc
RAS - .. Address of the user TCT o . --These registers can
RBS:: . Address of the user THCB ggNrgszored from the
RC$ . = Address of the user PIB ~ ~ . _
DHSKARG must contain Address of the key argument
ZF#MRN must contain record length of the user.record ”"-:1-‘-" - -
ZFHREC must contain record address of user record . i
. ~ ZTHHFWA must contain X'§3' to-indicate ISaM request o
ZTHHFWAH must contain key argument-address o T
DDSKLE must contain key length ' - S ST



'R3$ - Address < -FCT:. =< =zouinatsd fuzuny ;T:ITiff”f.\?
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Entry/Exit Condition for ZFHGSR

RBS Address THCB
ZFEFIQS must contain the size of the Tequested 1/0 area.

After ‘exit of ZF#GSC'E?f;L 'u":‘:,j:ifﬁzv_w—;:;;; -

. R6$conta1ns the address of the allocated I/O area

4.3.4

R7$ is destroyed

System Macros used for CSA Droce551nq

SETL Start sequentlal retrleval (Startup/shutdown)
ESETL Eﬁd—sequentlal retrieval (Startup/Shutdown)
GET _Read record sequential (Startup/Shutdown)

PUT Update record sequential (Shutdown)

READ . Read record randomly (On-Line)
WRITE = Write record randomly (On-Llne)
WAITF -~ Walt on I/O cohpletlon



RN,

e - -
L]

bATA"REFﬁREﬁCES~T;~~';;" . ) ) o ,

This ﬁzﬁﬁle'doeérgbt need any new external data except a new
-added Flag-Byte in the File Control Table (ZF4FFLG2), which
‘indicates whether a file is a CsA file or not.

g = normal file
= ¢csA file

1
'f:eggileti:-:ﬁi;fﬁé'disk update
1

ToooneZzzTrooas =.disk update performed

;Thejﬁpxmat'of-;he_gepergggé’qgm@§:§Forage-area in main storage

is seen in Figure 2.5. .
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STORAGE MAPPING

The coding for the CSA processing is d1v1ded in three parts-

Startup-Codin Thls coding is part of the ZBHSTRTN module
and for this only during Startup in memory.

On—Line—Codinq. This coding is an own module (ZF¥CSAS), which

1s part of the Root-Phase of IMS/90. The Start-Address of

the CsA- is stored in this module.

Shutdown-Coding. This coding is. part of the ZBH#SHUTN module,
and for this only during shutdown in memory.

The Common-Storage-Area location is shown in Figure 2.3,
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AVAILABILITY, RELIABILITY AND MAINTAINABILITY

Avallabllltz

As descrlbed in 2. 2. 8 a fallure at the loadlng proceduré does
not force IMS to fail too. Proce551ng can continue and it is )
the operator's decision to continue with: that environment or . :

not.-~r;_,~ - TooT-lloze oo LIIoxl, Tnao lLzrn-llorszzoti

f e amm - -
pe —- 2

Rellabliltz

- e " . - -~ - --2 .. . - - P — - p
e - e v~ e - - -—— e - -

Access to CSA data is done “in the very same way as a normal
I/0 request. (GET/PUT level). The user does not notice the
existence of .the CSA facility in his action programs. . .:.

Just so, the same error conditions occur as with normal requests.
For error messages, refer to 2.2.8 and 2.4.2.

Maintainability d

Very few modules are touched by the CSA option. Beside the Startup
and Shutdown processing, all requests are handled in an own module,
which is called from ZFHGEN only. Thus, corrections and/or
enhancements have to be done in four modules. (ZBHSTRTN, ZBHSHUTN,
"ZF#GVN, ZVHCSAS). e . . - '
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8.  ~ IMPLEMENTATION CONSIDCRATIONS

g I" Type of Code R
y Serially”reusable.." e
8.2 Source LanquagA Lt -
Series 90 Assembler.
8;3. 'Codan Constralnts
,None. s S T
8.4 System Generation T
‘Wlll be supplled ] T
8.5 Conventlons and Standards
ALl labels ‘in the module start with the preflx ZF#CS followed
by a 3 digit number. . . mm———e e
**;i‘eqi‘seér' usage: R2$ . . Cover I
-s- - .- R3$ FCT o -
o R4S prf | '
B R5$-R9$ free o .
. RAS TCT T a
RB$ - THCB . I
RC$ PIB .
RD$ S.A.
RE$+§§$ d branching register
|}



