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MJG~ATION TO MTRAM PAGL 2 

l. SCOP£ ANIJ INTENT. 

TtilS OOCUH(Nl IS r,QT I NT["'OEO TO OTSt.JSS THf f\EASO ... S roR G\llNG 
TO •p.1JRAM". THAT LA~ bf. .JUSTIFifO ~y SP'PLY f.)ITRAPOLAllNG SPERRY 
U~IVAc•s LC~G RANG( ~YSTE~ SO~TWARE PLAh5r fHOM THE OS/3 RELEASE 
1.0 ANNOU"ICE"1ENTS. ALL THf ~[W OPfRATIN~ SYST[H COHPONEtiTS REVOLVE 
TOTALLY AROUN~ A "CEhT~AL17EU DATA HA~AG[~~NT" INTERFACE WHICH IS 
TOTALLY r1IR4~ BAS(C. All THL Ni.,. SYSTC:~ OAH "4A~AGE11[NT 

ENHA~C[H["'ITS, ~JCH AS MOVI~G TOWARD AN OPrRATTP.G SYSH:~ ENVIRONHLNT 
THAT will S.JPpoqr $1-11.t.'(0 UPOATf or i;N[ FILE BY HI~ i-.ct:PENOANT 
JO?.S, IS flASE1 ON ~!RAM. lHF": OPibl"!AL OAH toU~AGEHENT ACCESS 
METHODS i;-E SIMPLY "SUPPflHED" I~ K~L(A'>f" 7.r', AS THEY EXISTro IH 
~~L[AS[ b.~. T~lR~ro~r. THCSf USl~S ~HO J\TE~G TO PPOG 0rs~ ~ITH 
vS/3 IN lHE F!ITJ~E. HIST !:3EulN TO M~vr- Tul-~hRD .,lid~. THIS flOCU~[NT, 

THEN, IS l'1TE'~:1EO ~OLELY H' POTNT C1i.Jl SO,\F CON!=.JDP'ATTONS THAT ON[ 
SriOUl:J lAl<f l'HO .~CC.OUNT wHILf A1H~F-T11'>., TO MfK[ TriAT HOVf. 

COCU~i~T:TUUA-rar ~Ev: 1. n S[CTION:l. 
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2. WH4 T IS HIRAM. 

2.1. GENEKAL O~SIGN. 

"MUL TI-INDC.'lt(O R~NOO~ ACCESS Jtl THOu" lMIRA"l J IS AC TU ALLY A 
S LI G ~ T M l S N 0 M £ r. , A S 1 H[ H 1 I=' AM DA T A f1 A N f t> £'1 E NT S TR UC TU ~E E NC 0 H PA SS ES 
f'IUCH "10RE 14,,N J\J~T .,TNDLX[0 11 FILE ~TPUCTURES• HlPAH flL(S CAH 
EXIST IN Ti.IQ ':'>nJMARY STAT(5 1 IfllflfXEO vP NON-INO(X[[l (SOHET11'1ES 
RErEt<EC: TC \S C"NSfCUlIVEl. l P[f[J? TO THES( AS "PRIMARY" STATES 
OU[ TO Tli[ FACT lHA T THE ~f AQE ACTUALLY A NUMPER OF "HYBRID" 
lHfl[~(NlATIO~S OF MIKAM 1 I~VOLV!NG POSSIBLY COMPLEX COMBINATIONS 
OF BOT~ l~~EX~~ AND ~ON-IN~E•ED DATA ~(CDRns WITHIN THE SA~[ FILE. 
1HfS£ SfECIAL STATES wtll NOT BE OlSCU~~ED JN THIS PAPEq AS T~EY 

AR( APPLICABLr ONLY TO A S~ALL SlGMENT Of USERS ANr, IN FACT, c•N 
NOl lV[N 9( Cf"?[AT([j lXCEPT AT THE AS~E,..BL[R •1MACR0 11 LEVEL. 

NON-I~DEXEJ "1IRAM FIL£S f".!lY '10$1 SiJ1PLY SE CO~PARED TO 
CJf'<Vl'llIONAL "SAM" nus. ~v•EV£t\, THEY '-LSO PR0\110[ THt. 9ASIS FOP 
THE "DIRECT" f"UNCTH;NS THAT WERE T~ADITIO'lALLY P[PfO:?~EO ~y "flAM••. 
lHER[ IS NO D!STl NC HON H~O[ WI THIN Fru.: !"ESCRJt>lOQ JNroR~A TlON IN 
A OISt< PAC~'S VTOC, BEh'Efr-l MTRA!-C "SEO~t.NTIAL" ANO "OJ~ECT" FILES. 
l~[Y A~[ ~ULLY lNTERlHA~GARL( WITH lhF M[THOL er PROCESSING R(JNG 
OEl[ii~I~ED SOL.rLY gy TH£ FILE OL.fTNlTIOi11 IN A U~lNG PPC~RAP-'. 

2 • 3 • I ND E XE 0 "' I ~AM • 

H·E PHJ[XfO ~IJ::"A~ FILLS AJ<[, or (OIJRSE, INTEND[O TO pqoYlD[ 
THOSE fU'KTIC~.tS f0n"1Ei<LY PROVlDfO ~y "ISA.," FllfS. HOW~V[R 1 
NIJMEROUS CH\PACTERlSTICS OISlINGUTSH THEM FRO~ TH[IR ISO' 
p Rf DE er S~OPS. 

I~DEXEO MIRAH FILES ARf "TWO PARllTlGN" ftlES. UNLIKE ISAM, THf 
FIPSl PAfiT!TlO"J CONTAINS T~E DATA kECORDc;, ANO THE SECOND ON[ 
COf\TAlt-<S THE Il'.D[X STRUCTURE. THERE CAN PE fR0"1 O"'E 10 FIVE 
SEPA~ATE H•DE~':S INTu A uIVEN r;i[(O~O. f"AC._. Of THE fIVE INDEXES IS 
~Efl"[( WITH rouq "IND[~ CHA~ACTEPI5TTrs•. 1~0 OF THESE ARE 
OBVIOUSLY "KEY L(NG H~" AN{) "KEY LOCAllON•. Tli( OTHER TWO DEAL Wl TH 
HOW A PA~Tl'.:'JLAR INDEX MAY BE PROC[S~Et. 11 MAY PE DEFn~ro AS 
ALUH,Jt-.G OP. W>T ALLOa'lNG OUPLTCAlE KEYS. Tl M-'Y ALSO Rf DEFI~EC' AS 
A LLO-ING OR NOT ALLOWI ~G A K(Y TO R,... c.-.ANGCO. WHEN A tCEY IS 
CHANGEO, MIRA"4 OATA MANAG[MfNT AUTOP1A1ICALLY CHANGES THE INDEX 
ST~UCTURE SO~$ TO PLACE Tf-'E PfCORr I~ ITS ~EW SEQUENCE WITHIN THAT 
KEY. 

OhE OF THE ~OST I~PORlANT OifFERE~Cr~ Df.TWEEN "ISA~" ANO •HIRAM• 
IS T.,E lf\i.J[X l)fSl'3P.l. SAM FI.LES O~LY lNf'[XEt A S"1All PORTION, Of 
O~LY THE ORH'INALLY LOAO(D qECOROS. IN \~ lNC'EXE[l HIRAH rILEt All 
~ECORDS ~AVE JN INDEX ENTQY WHICH POINTS TO 1H("1 1 REGARPLE~S Of 

OOCUMf~T:TUU4-F~J ~[CllON:2.3. 
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WHETHER THEY ARE FART CF TH( ORifl\ALLY L1'AOlC FILE, OR '-'HETHER 
THEY A~( AOOEIJ LATER. THlS ONE VAJ?JA.Tlf.'r.t f?J:"QUJqES A l1SER TO THINK 
OF HIRAM IN 4 TOTALLY DIFFERENT F"ASHTON, IHPArTING EVERYTHI~S FROM 
RECOVERY, TO PERFOR!4ANCE. lH(S( lOPlCS llilll All bl: COVERED. 

DURING APJ INf(XE'O MlP.AM FILL. LOAD, A HULTI-LEVEL, 
lREE-STl<UCTUR~n IND()( I!. CREATfO. TH[ 11 l\1P-L(VfL 11 lNOfX JS ALWAYS 
CQEA1EC so llS TO -1.LlOii roR "HAR11WAPf ~r.e RCJ.f£S 11

• All OTHER LEVELS 
ARE SEARCHfD VIA A SCiFTWAJ?[ ALGOIHTHM. DU'HNG THE L0.10 PROCE5S, THE 
INCE) 3LOCKS ARE hEV(h FILLED COKPL£1ELY, RUT INSTEAD, ARf ONLY 
FILLLD TO lHE "'THREE-QUAfHfR" POINT. THf.. e.CTUll DATA RECORf'lS OF THE 
FILE ARE CONTIG~OUSLY PLAC(O INTO TH[ ~ATA PARTITION SEQUENTIALLY, 
IN Tt-E ~A-.i[ O?OUi IN WHICH THEY APf f'Rf:;i_•HEO TO H!RA'1. 

Tt-IE CATA r.?t.A CO~TAit-S NO "u\'[RfLCW" ARCA. INSTEAD, N".:WLY AOLED 
t.ECOPOS APf PU.CEO INTO 1~[ uATA APf.A, .JUST AS RECPRDS W[QE DURING 
lHE FILE LOH1 • TlifY Ahf Sl'1PLY PLACED S(OJPH14LLY INTO Hi[ fllE 
l!'t~EtlATELY Jr:PIN'J ft.( OFi!GINALLY LOA!'l!=:-[) ?f.COQrs. IF THE DATA AREA 
THAT WAS OPIGI~ALLY llLOCATEL lS EVER flllfD UP, T~EN THE fll( WILL 
A1JlOMA1ICALLY fXTE~D ANO CONTI~UE TCI 8[ FILLED lfll THIS WAY. 

TtiE PH'EX IS CONTif\UALLY Mor.1rrru f!URPIG "ADO" FUNCTlO'IS TO 
REFLECT lH[ CURRENT t.:ECORD CONTt.t.TS. INDEX It.TRIES ARE INSERTED lh 
lHElR PROPER PLACE WllHIN JNl)[X ELCCl\S, U"llJL A GIVE~ ~LOCK hlS 
BEEN COHFLrTE.LY FILLED. •HEN THI~ OCC!Jr..::l, "l!~AM OATI MANAGfrtENT 
Mlt<ES l 5YSTEl'1 TRANSilNT CALL lo.'HIC.H '"~PLll<\ .. THAT !"'lDEX BLOCK IN 
HlLf, Tl-f(R[BY ~AKING ROOH FOh. ~OFif lNTJ:llS. Tf"E INDEX "'ANAG£H(NT 
~OUTIN(, llK~ THOSE THAT MANAfcL T~l ACTu~t OAlA Prcoqos, PLAC( THE 
NE~ l~C£X ~LOCW~ lT TH[ bACK OF THf lNDtX. IT CAN ALSO CALL ON OS/3 
EXTLNO PRnCES~lNG 10 AOUiH[ ~O~E PHYSICAL S 0 ACE TN WHICH TO PLACE 
A ~ 1 I\ !JE X 8 L v C '< • 

2.lf. ~F:COR'.J CO'HROL BYTES fPCt'S). 

ASEiE r-POH "ULT!Pl[ I~O[X[S, ANOTt-t[P !HJOR TNOVATION l~ MIRAH IS 
THE R[Cuqo COi'lTROl "YT( me">· lHic; lS JIN OFTIO~AL ONE EIYT[ AREA 
JHICh, IF PR[C\[NT, lilllll ]~"'luIATELY pRrcLrr A rATA R(CORO. IT IS 
h(~(h MAO( 'VAILAPLE TO A USfR•s F~Ou~•~. PUT INSTEAD, IS 
C0~1 PL(T(LY 1'1ATHlAlN£[ BY DI TA MANAGU~Et-.1. I ts Plo(lMl\RY PURPOSE rs TO 
PQOVIOE FOQ THE" "DE Ll TE .. FAClLl TY l.'l THI r.. "'IRA~. 

HIQAM DfLETf PROCESSl~G DCES hOl c•u~~ A ~r~o~D TO FE PHYSICALLY 
PUl;G[O. I~ST[f.0, H.E RfCO~'l IS FLIG~(O Sl'Ch THAT lLL ruruRE 
~CC(SSES TO TH( FILE WILL AUlO~AlJCALLY .. BVPJS~ .. CR ,.IGNORE" THf 
P.ECOJ<O. TH£ t<'£CORO I~ NEVt:R T~ULY ~fMl..Vro U~Tll SUCH TI~E ~s THf 
FILE U~OERrrOES S0"1E lYPE Of "USE.R-INlllA·lE[:" ~[Ql\GA1'4l::.'ATIO~J. 

IT IS I~r>fiRTA~T TO l'?fCOGNlZ[ HHT lHlS '"Cl'M t'f DE'LETf IS MUCH 
[jJffEr.'[Nl THA'l THE H[X 'FF' C'l:LElf COO( lMF'lIHfNl(O WTTHlN l'1S/90. 
lHIS "PCR" OELfl( fACTLilY lNVfJLV(S t\O U~ff"' cor[ ilHAl-SO-EVER. OhC[ 
A qcc.o~o IS OELET[O, '10 CITH[I-\ PROGPA~ rcu.::ss1~G TH( rTLE •ILL BE 
J~LE TO JJE'!~J,.V( IT. 

RCB U~[ IS OETER,..JN[[J Sf.LE.LY AT nu CRfATlCN TTHE. THIS tUY BE 

00 CU"I( NT: l JU A-FbO S£:CTION:2.&a. 
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~ITH EJTJIEI( A "DTF"" OPTION Of< VIA JCL. tiUT OhCF SEl, ALL SUBSEOUENT 
USING PROGRAMS WILL FROCE.SS HC FILE ACCCIWTNGLYt REGARDLESS OF 
1 HE l R [' T F 0 R JC L S £ T 1l ._,GS. • 

OOCUHE ~T :TUUA-FEO SE"CTION:2.fl. 
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3. WHER[ tors IR~M FIT IN ?. 

HiOEXEO RA~~OM ACCESS MfTHOO lIRAHJ l!:. SIMPLY Tt-4E PREOECESSOR TO 
HIJ;Af'4, BllT IT JS A OlPTi\fNT ~CC£S!. f"[THvn Af'..;~ lT oors R[QUIRE. A 
TOTALLY 01 FFEREt-4T LATA "'AN4GUffNT M~OULl ANO OTF TO SUPPORT 1 T. 
BECAUSE crRTAIN OS/J CCMPO~E~TS ~ILL SUP~O~T I~AH, BUT WILL NOl YFT 
$UPPORT ""lRA~, IT IS cru TI CAL TO RLCOGNI ZE T'4'" Clff[ll[NCES 6[TW[[N 
1 HE lWO. 

ll1AH I~D['.( A"lO nTA APEAS Ai:<r MATNJ:..I~(C f.S~(l'.THLLY JUST LIKE 
THOSF: IN MlRA"1, HOWtVER, l~AM FILfS CA!': GllJLY HAv[ ONE INDEX, WI-CR[ 
MI~A~ FllfS :nuLD HAVE UP TO Flvf. SF:CuN"LY, T~A~ IN~[X(S ~Ill NOT 
5UF'POPT CYA~G[S 10 KlY~ o~ IJUPLICATL K[Y~. AhD LASTLY, lRlK nu:s 
C4N NEVE~ HAV[ qcq•s. 

ANY FILE CQfAJ[ry PY lkA~ DATA ~~NAGEKLNT CAN PE PROCES~EO BY 
fqOGHl'IS WJJIC•.f USE .'i1RAl1 OATA MAt.4G[M[~q P 1D 'tTRAM "OTF"S. HOWEV£R• 
IRAM OATA ~Al\illC:[HfNT CAN Nf'T pr.ocrss ALL r1Lrs CREATfO BY ~IRAH 

C 0 [ £ • C N l Y T HO ~ £ H I RA !1 fl l [ ~ W HI C 4 A P ( S A l f1 l 0 B ( "I RA M C 0,.. PA Tl o LE " 
tAh E~ P~OCESSED 3Y IQAM JATA MANAGEMf~T. TO ~[ lRAH CO~PATIBLE• 

lHf ~IR~M Fllf MUST: 

~OT rtAVF: TH£ lNi.J(X, IF" P.~Y, nrn•l[O ~s ALLOWING rTTHEf< 
l((V CHANGE~ OR nurLICATE' K[Y!. 

DOCUMENT: TUUA -FAD REV: 1.0 SECTIOh:3. 
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q.1. LANGUAGES. 

ALL 1Hf HLK or IRA~ CCMFATIE:IllTV IS ~o IMF'ORTANT OU[, 
F~HIARILY, TO THE fl41AEO SUPPOPl OF 1"1PAM ~VAJLABlf 11'1 OS/3 6.X. 
FIRST, lH[ c;uPPORT WILL tE SUMHARJ.ilDt THfN TH( CONSIDERATIONS 
~ESULTlNG FRO~ THIS SUPPORT •Ill ~( DISC~SSEO. 

PPG-!l: Tl-IS SllPPOPTS 01\LY JRAl'I, OR "IPA~ COMPATIBLE" 
16 lRA"' FILES. It.. ~.Dulll(JN, Ji.PG-JI P~OrRAMS CAN EITHER BE 
COMr>ILEO aITf-1 ALL CONVlNlIO~AL DATA .. At-.ACEMENT fSAH, 01.M, 
lSA"'.J, OR ONLY Ir·AH, ThEPE CAN CllRF.:ESTLY BE NO !'4IXTUQ( or 
l HE TWO• 

T 'f SI 9 J : J RAH 0 I-< .. I h AM t: 0 H f A TH l f .. 0 NL Y , BU T 0 N l Y F 0 P 
INDfY~O OR OIRLCl PROC[S~l~G. 

l IP I 3 J : ,- :J LL !H RA~ SUP PO~ T • 

A~S 74 COBOL: F~LL "\lkAM '...UPPORT IEXCEJ'.'1 FOR ONE' 
01/Ei?<JGHT ~ELATr:::D TO Mlr.!\M "'Ii•Ll[Y E,UJ"'Hf.'S".J 

FJRH'AN JV: FULL ..CJRAM Sl!PpOP.T. 

CAT~ ulILin: FULL f"!JRt."l SuN'Oi.:T. 

~ORT/SO~T3: IRA"' 01< "IR.\f' C.Of".FATIBL[., ONLY. 

ASSO'BlfR: Full V.l~AM ~UPPOrlJ.<HOWFWER, NOP>;( or TH( I/O 
~AC~OS Aof. oocu~fNlEr. 

T.,E ONE AS 0 EC T Of THE Cuf..l?fNl Ml RI~ l'1PLPtEIHATIOlll WHICH CAUSES 
lHE ~OST Cf'NFUSlO"I IS TH[ FACT THAT r.o HiS/9C SUPPORT YET EXISTS, 
(XC(FT l~ IO!M COMPATA~ll ~our. THJ~ ~E•NS THAT, FOR O~E. NO 
~ULTIPLY l\J('(r[J FILtS CAN u[ uscn ot.-L1M:. THIS IS A HARO ANO FAST 
LIMilAlION. YOU CA\ ~vl ClRCUt:Vr"-1 11 13Y (Xt"ECTING TO R[ ABLE TO 
[.(flt,( n~o, sp,•CJL[ ll\OEXl 0 H:A"1 n LLS l" IM5/90 TO H•NOLE ONE 
MUlllPLY lNCl[Vt.u ... iRAH FIL(. IT JUST 1..-YLL "'101 i.lnRK. CSUPPC.'H For. 
fotJLTIPLE l'JQ['l([S IS ~C:fJ([UUP TO CC'M[ J:-. ~"Mt rutU"E ~[LEAS(, BUT 
1,oT rt: h(L[A~r 7.0 ). A:.> ~C'TE 0 AdOVlt HC .. r:VlRt TIP/30 CAN CUk'?ENTLY 
PP.OCf.SS M'JLT.I-!~CE'XfC F~LE$ ~S tll(ll AS .-.J~AM CUTPUT F"!LE~, 1'-1 AN 
0 "4- U •.1r E a.J\' H<'1 F-:11£ NT. 

OOCL"1E NT :TJUA-FbO SEC TJON :If• le 
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q.2. FILE CREATION COHPATJiILlTY CONSlnERATJOkS. 

~CB :£L[TlON. 

DUE TO TH( VARIOUS MlXTURLS or ~IR•~JlO~H SUPPORT lCROSS SYSl(M 
0'1FOP\(NTS, USf"RS HAY Eff FORCED lO RUl'-i TtJ(lP HlRAP1 FYL(S lh TOTAL 
IRAH COMPATIBLTTY ~OC:.[. lH!S HfANS, A~Iu( FRG-1 USING NO '10RE THAN 
0~[ INiJ['( 1 TH~T ALL FILES MUST t![ CfifATLO wITPOliT RCB'S• AS STATED 
[AQLI[P, THIS ~JST BE oor-.r AT CRlATIO"I llME. r-OR ANS 7'1 COBOL, RCB 
CO~TkOL IS ~ANDLEO SOLELY BY JCL. COBOL WILL AUTOMATICALLY PLACE 
RC B ' S 0 N TH [ FT L( U t\ l f SS THEY A J;i ( c:; UP P ~ [ S SE 0 0 N T HE "11 0 0 11 

STATL.MENT. THIS JS l;ONE BY SPfClFYlNG ":\C~=NO". P[M('1AER, THIS HAS 
TO b[ DONE •H~\I THE FILE IS L01'0£0. 

INf.('X BIJFF(R 511ES. 

A~OlHE~ CO~PAJIRILITY PPObLfM JN M!PAK REVOLVES AROU~O "INDEX 
BUffER SJ?(". THIS ONLY OCCURS lilt-;(~ lJ(~Ll~C WITH I~DEXfO FILES. 
WH[N A US(P. C~fATES ·~ It~OfXE.D Ml?AH/JrAM rILf, H( MUST s 0 fCIFY Al 
LE•~l O~E, 25& PYTE A~Et, ~UT POSST?L~ MQ~f, 10 BE US[D &Y MIRAH 
I"ICEX PROCfSSPlG. THl CATCt• IS THAT Alt FUTul'i: PPOuRA"'S l'HlCH 
REFE.RE~CE THE rILE MU()l s 0 rcIFY THf [)(ACI ~AME auFHR s1zr·. FAILURE 
TO ALJHER[ TO THIS Rf.SULTS l1'i A '"01117" f~Roq AT OP(N '!It\[. OF 
c 0 u R ~ E ' T ~ E LA R Gr R Th( Bu r r U-i • 1 H[ ,., 0 RE E F r I c I [ "4 T Ly M l RA"' c A N 
OPfRATE. RUT Tl-iERE IS A SfC'O"iO CATCH. Wl"IL~ Ht(Y l~PLE'4fNTEr. ANS 7~ 
C".>ROL, T'1[Y f()?liOT Tu PRCVIul i:-op US[R !)[lECTllFLE IND'Cx ~J?[S Clt1IS 
lS COMING TN Q[L(AS[ 7.CJ. COBCL ALWAYS ::n""PllfS lolITH ROO~ FOR 01\LY 
ONE 25f. 3YT[ Af'.?(A. nus, T~O~[ FILES W~i(H HUST Sf PR~C(Sc;ro BY ANS 
7q COBOL ~U51 o:I( C~EAT[O WITH THIS 1r .. Ml"D· er.£., or-;LY ON[ INCJEX 
eUFFEP.. J 

~uLTJ-VOlu~E ~CUNT r~orciTtR. 

A"Y NON-J~'1t:XFO &C(ll'f~~fUlIVEI !'o!lh:A~ fll[ ll~lCH WILL er uSED FOR 
OJJ;(CT Pt;OCESSYNG MUST ALWAYS Bl CR[AT(D Wlll-l HI[ "MULTI-VOLUME 
~OUNT lhDICATO~" SET. THE ONLY PLAtl THAT A USER REALLY HAS TO 
WO~R'Y AtOUT THIS IS AT THE ASSl~PLER Ls:"\l[L, OQ WITH •1 0ATA 
U TI l I TI £ S "• I N TH E CA S [ 0 F u A T A U l.l LI TI [ ~ , l HE Rf I S ~ • V .. 
P'.lSilIO~AL PAqAl'iETER W~ICH SHOULD -LWAYS ar CO['((). FAILURE TO CODE 
IT WILL fi!:SULT lN A .,OM" [PROR Al OP£N 11'1[. • 

~.3. 1NG£~ PARTITION SIZING. 

A s "'A ~ s u T ( 0 L A R LI E R ' M r r A~ J NL r v n. G I s l ... p Lr HE NT ( 0 y 1 A A 1w0 
PAf(TlTIOh rILf. DUE 10 1Hf FACT THAT ALL RfCOJ?f:S ARE JNO(X(0 1 lHL 
I~CE) AREA OCCUPIES ~IENlfTCANlL'Y MO~( SfACE OUT OF THE TOTAL FILE, 
THAN IT no I'• AN ISAM i:NVJRONM["T. l"'I AuD!TlO", THIS ARRAt-GEHENT 
RE~UlTS IN UQGE 'OQJAllONS, FkOM vNE FILE TO ANOTl1(R, AS 10 WHAT 
PERCENTAGE or TOT•L FIL[ SPACE A ~IRA~ INnrx ~HCULD OCCUPY. WHEN 

OCCUH[ NT: TUUA-f&O Pl\l:J.r. src u ON :tt. 3. 
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CREATif.!G A ~rw, INCEXEO P"H~A~ rILE, P'll:\Af~ •!LL AUTOM!ATICALLY TAK[ 
INTO ACCOUNT l'llil(X U.NGHt AND Rf.CORCi s1zr TO COH[ UP WITH AN 
CPTIMU"1 PERC(NJAG( 10 B[ ALLOCAl[(I 10 THE JNO~X. TH[ CATCH HERE IS 
THAT, ALTf~OUGH YOU WOUlf' fYPECT OlHE..Q\.'l~(, THIS OPTIMIZAllON 
ru~CTION IS NOT OONC BY 0£FAULT. T~E DFFAULT IS ro~ Hl~AH TO ALWAYS 
ASSIGN OlllLY ONE PERCUH or THE fllE ~PACl 10 TJl[ INOEX. YOU l'lUST 
INCllJDE T~E "'II 00" PlPA~ETEi:; 0 Sl7l=ll1JTO" JN ORDER TO GET lHE 
CPllHUM ALLOCATION. 

REC 0 vi:: l:?Y • 

\.JHAT IS Q[COVE11Y 1 

h[COVEQY c~rAiHLlTY IS CNL Of TfJ( ~flSl IMFOIHA~T OF Th[ OFTIONAL 
FEATURES !f'1PLrMENTEC l._. ~li<AM •• HO•fVih, our TU ITS POTENTIAL FOR 
l'.'.ICRlASING l/O PROCLSSINC OVERHlA'l, IT I~ CRITICAL THAT IT ONLY Rf 
tSf 0 \J~[!li !~EED~ o. 

H-E RECO~E?Y OPTIO"I IS f:EARfO TOWAPfl uNLY 0~£ THING, TO ENSUR( 
FIL[ INl[GwJTY AT 1IME5 WHEN RE.COHOS tl~Vr t\ffN ADO(J TO TttE f"IlEt 
ANC lHf FILE i)(l[S ~OT GET PRCPrrnv CLQC\[L!. THIS COl•LO HAPPft-4 '.JU£ TO 
SUCH THl~GS •~ PO~fR FAILU~(S OR HPR SYJPS. 

R[COVE~Y !:II~ Rt:. APPlh.L TO bOTf-1 ~[C'l.'ft.;TIAL/t?ANO~,.. F"ll[S 
ICOt.4SECJ1IVEJ 41\0 I~OEXltl FllE!>. }II; lH£. r~S£ Of CCNS':CUlIVE F"JL[S, 
t<ECO,EPY WILL <:IMPLY E~SU~f HIAT ONCf TH£ [NL-<"F-rILE LOCATION 
bfGlf\S l~ CHi\l"Gi., AFTER A fllf lC\ <HTr·![J, H•-'T THE M::w ENP-OF-FILE 
LOCl\lION WILL n)l RL LOST, SllOLfUJ A SYS1£."'. FAllURF OCCUR. fl!LURE 
TO J.AV[ ~ECilVERY IN E.fft:CT lo.OULU J;,LV CAl'S[ YOU TO LOSE THOSE 
~ECOhO~ A~OEL C.INC[ Ht[ "ore~ ... !:-UT ~·011u; NOl CAUSE THE FILE TO 8( 
PE~OU?EO UNUS/\BLE. THJS SAM[ PROlECllC~ IS Pl\OVIOEO FOR lNO(X[O 
Klf'A~ FILES, ~S J[LL AS PP.f'TECTIUN At;AIN::.T CO~POf'IISED JNO!:XES CHORE 
ON T~IS LAlERJ. 

EACfi TH~( Th[ "[~'4L-Of-FIU:"' S(TTit-.r; f\.JQ A S:-JLE CHANGf:S, MIRAf"' 
•;Ol(c; lHE l'/[w (~W-Of-rIU: .. !'.[TTINC: IrHC H1r fll'>ST SECTOR er TH( FILE 
tIT lS R[';£RV':fl SPECIFICALLY rnR THIS 1'1 rru: CRfATl0"1 TIMEJ. Jr 
SYSTE" f.\lLU"~ OCCUPS, THL JlSCRE.Pf~~y t!:l•£(J.i THIS "R(CO~t:RY 

SECTCR"' A~r THE ~T~C IS qfC\;G~!JZ(P THE ~£'.kT ll"fE THE fILE IS 
OPfl,.ED. Tl-IE fND-Of"-FllE i't<JTfO IN T~[ SECTOR IS THf~ USED TO 
OVE~hICC Tl![ 1~E SHJ.JN ll\ THE. YTCC. 

A~ YOU MTGHT lMAGJNE, TµIS IHPLIL~ ~NE ADLJTIONAL ~~llf, FOG 
fACH USER r[C0~0 WRllT[N. rECAU~[ lHl RELOVLRY FUNCTION IS HANDLED 
bY A "l"A.~SHNl LALL", Hi(P( TS J.CTUt.ltY -.iC'I?[ C'lf('H!(Afl It.VOL~EO 
lHA/i JU:>T THE TIO To TH[ ?fCUV[iH St:.CTOR. YT I~ roR THIS P(ASON 
THAT P(COVEf<Y $HOUUJ lltOT f:'f. APPL!fu trOSElY TO All UC\[R FILES. 
lHOS( Fll~S u~~o IN ~UCH A ~AN~f~ THAl SYSl[~ CR•SHES CAN 8[ 
crqcu~V(NTLO !"Y Cv~PU.TF Rt-RUhS, fP(hi l'4 OPTGl'OL VfRSlON or THE 
FIL(, SHOULD NOT 3t RECO\[Jy P~i>lE.ClfO. :~OST tkCOVE"?Y PPOlECTIO"< 
iollll !'E APPLIED Tc O~·-Ll'•t rTlE!.. CUD:-:l~TLY J'IAS/Qf. StJC'PO«?T~ NO 
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OUTPUT IHA~ FILES A.-.c liL.LAlJVf HIAP' fILU. r.A~ !t\:Ol FE fXTC:NOE.l' us 
COlllt DA"1 flLCS>, HIM.£, ll.J~LXl:D }RAM Olli-LTf\'.l FIL(C') AJ(E THE ONLY 
O~ES THAl R£AllY Nf[O THE f:'[COV(RY OPTiv'-4 srT. NOT[ AGAIN, HOWEVER, 
THAT TIP/30 onrs SUi>POPT TPAM/~lrcAM Cl!lt'vT fllfS, ANO THl.T RECOVl.RY 
CA~ b( U5f0 0"1 THEH 10 U.iC)UR[ THAT lH[ t.:it~-Of-f'llf POINTER IS ~JEVEP 

L05T, ~SI~ CURRE~TLY TH[ f':AS.E iJH[~! USl:°'4C "'SA"" OUTPIJT FILfS. 

EH~LIER IT \.JAS SJATEU THAl ~IRA~ R[Ct.V[PY Pw0T(CT5 ~GABlST A 
COMPfOMISrn HWE'IC l.R[A. ITS INTENT rs R(ALLY II.OT TO PREVENT TH(H 
FROM BfH;'> CO".PR0'1ISED 1 I"JST[A!:l 1 IT (N5lJh~S TH~.l Ot\CE CO~PRO"tJS[O, 

THE USfR IS H~f'IE. ~WAftf Of THAT fl>CT SO lHAT fll~TtiER f"t(~SU~ES CIN BE 
llK(h 10 q(PAI~ THE rru. WHAT MIRAM nor~ JS TURr-. A FLAG IN THE 
r<ECOVfGY SECT!)~, ON "UST REf'ORf l"lC(A MODlf"IClTION BEGI'°'S' ANO THEN 
OFF AGA:a ~HE"l INDEX ~OL>IfICATIOt-4 JS. COl".f'lfT£. (MC.RE l/O OVERHEAU TC· 
E~ AWA~E OF). THIS W~ULU Ti~E PLACf lAfH TIME t NEW P(CORO IS AO~(O 
TO Tf·E FIL[. THI.JS WH[N Al~ Jrff,E)((L f"llf IS OPE~f.O, IF THE FLAG IS 
O~, MJRA''I K\/1iJS ThAT TPE ~"YS.TfM MU:;>l HAVf (.HASHED WHILE IN THE 
PROCESS or HOJI~YING T~E INDEX. IN sue~ A rASE, A NOM66" ERROR IS 
1ssu(o ev T~E OPE~ FUNCTION, ANC THf FILE WlLL NOT BE OPENED FOR 
THE ~fCUESTINr. PR~GRA~. 

/.hVTIME A 110"166. occ.:ui:-s, A U';[R HLl:>T l1'11'1fflATfLY READ TH[ FILE 
"CONSECUlIVELY", IG'40R!Nu TH[ lNu[X[~. THl5 Wlll RETPIEVE All THE 
CATA ~(CORDS It. T1·U. nu:. INC-ll.lOTNu THl;')( A!H1[D JUST PRIOR TO THf 
CRAS ... THOSE "'UST Tt-EN Rf SORlEO ON TH( KEY FIELD •NO THEN 
f\ELOADfO, SO THAT Tt'f H.:JEX STRUCTUPE lit.ill f:E RE~UILT. THE EASIEST 
ltAY 10 DO THIS IS TO f"EEfi THE f'Il[ Olf?ECTLY INTO THE SORT, A~ IT 
ALWAYS REA!)S I!:AM Fll[S CO~SECUTIVfLY, 1Hl'.'.l OuES NOT USE THE lNOEX. 

IT IS ~LSO IMPOi?T/.NT 10 CO"-'SIDER ti[RL, WriAT alll HAPP[N TO A 
SYST(M lHAT CKASHES 1 WlH! lRHI F"ILES WhTCH HAVE HAO PECORDS 100[0 
TO TH["!, BUT no NOT HAVE RfCOVER~ 5[1. nqsTLY, THE l'IO[X STRUCTURE 
WOULL ALWAYS 3[ CO~PhOMlSEr. THIS WOULD b( DU~ TO THE FACT THAT THf 
~EW INDEX ENT1!£S AOC(O ST~Ct: "OFTN" TIMi. 1 WOULC BE POI~TI"4G .TO 
P.ECO~DS WHICH ~ow R[5l!J[ Pl.ST TH£ fN(j ('f nu lOCATIO"l NOTfO 1"4 THE" 
VTOC. ATTEM.PTPJG TO PPOCES~» THE FTLE. VIA ITS l~U[XfS WOULI:' RESULT 
1"4 lHf uH"VALIU IC, [ XCE[O~ ftU. lI"11TS" ''lATA "'ANAGEMENT fGROR. 
THUS., Tt-E UC:.FR IS F"OtiCE .. l Tu j'1MLutATELY '<EHl TH[. FIL[ 
CO~SECUT!VfLY, A~r h[LOAn IT, LOSINL ~LL ~Ecori)s AOCEC DURI~G ThIS 
l~ST SESS'!ON. uuT, Ir q( n,ILS Tu r'C THl~. AN~ ACCIDENTLY BRil'tG$ 
THE !lYSTt'1 HACK UP, lRAM W('uLD Bt.Gn' arc:l~G N[\..' RfCJRDS TO THE FILE 
l.~C kOLJLC r::v£\!TUALLY "PJ~H" THE E~ff or f!LI."' fOPH(R PAST Tl.1£ POPH 
..,HERE HE "LOST" i\fC~RD~ hAD t·[EN ADJl !">. THE: "flLE LIMIT~" [RROP 
WOUL[. GO AWAY, BUT 1'4\'.il All THOS( INUl.X U.;TOI£S Atoro PPIOR TO THE 
C~AS~ ~OULO f'E Pu1'iTlt-.G TO hr:-COf.d''S, \./UlCH al Q[ ADDEO l f"lfR THf. 
SYST£H WAS BROU\il-IT 3ACI< UP. Pi( lNOtX AN(' fiAT' R(fORO KEY~ ~OlJLO 

OBV10lf5.LY NOT ~AlCt-, PESULTI:~( IN M(':-t[ ruN '"() (XC!TE~r-NT DURING 
so~E LATER BATCH PU~! 
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fi£COV£RY JC L. 

lh orwrR TO HAVl A FIL( CR[ATEO WI TH RECOVERY, •Rrcv=YEs• MUST 
fiE SFECIFifO ON lHE "II OD" ~TAH~ENT VHEN THE flLf: IS Cl<E•T(Cl. IT 
C41' t-.OT Bf: ADDEO LATER w1n1our RlLOAOINl. THE FILE. 

DUE TO TH[ rACT T~AT f':l!?AM WILL NvT OffN A FILE WH,SE INO(X IS 
COMPQOMISCO, A VAf\IATION OF THE •1 fiECV" l<EYW('IRD EXISTS WHICH WILL 
OVERIHDE THE "01166 .. ERROR WtHCH IS NOR!-CALLY ISSUED WHE"N A"f OPEN JS 
ATllMPTEC TO THF. 040 FILE. THIS SHOULU r.NLY BE USED IN lHCSE ~OB 
~TREAHS l~lEN!JED FOR SYSTE~ CJ?aSh PEC.OVU~Y, FOR EUHPLf IN A DEVICE 
ASSIGNH[NT SET roq A SORl J~PUT FILE· TN THESE CASES, YOU ~UST CODE 
"Rrcv=rcE" ON TH[ .. ,, 00" STATfHENT. 

q.5. VAPIA~LE SECTOK Sl2E. CV!iECJ. 

IN HIRAM'S FOR[f.CUNNER, JRAt", ONE or I'fS MOST ATTRAC'TIVE 
CHARACTE!;ISTICS, FilOM A PROGRAHM1NG STUWPOINT, WAS lHE 
INlROOUClION Of THE S(CluREU DATA MANl!f:(f";(r.:T iPPROACH. WHAT THIS 
M[ANl WAS THAT ON SECTORJ?ro DISKS lb4ll'S AND lb'S, THE SECTOR, OP 
256 llYlES, WAS THf ACTUAL r'H'YSICAL BLOCK SIZE. HWS, ALL TPAH FILES 
HAC T~E EXACT SA~[ ULOC~ SI7l. RECORDS wERE $TORED CONTIGUOUSLY 
"ITHlN THE FILE, WITH NO RrGl.RO fOR Wf.'£1~[ T~SE PHYSICAL BLOCKS 
S.UR1Er OP ~NDEO. t,[COFDS SPANhEC ~[("TORS, P"ACKS, ANO CYLINOERS. 
11-f[ \A l u E T HA T y u u c 0 0 E (, a; u !> r R f) J:' 0 ~ IH H s As a L 0 c K s 1 z E w A s 
-REALLY- USED TO S(T Thf. PPOGRAl'''S l/u ~urrn~ SIZE. IT "AS AL.iAYS 
~OUNCED ~o TO SOMf MULTIPlf OF 25b RYllS• USER'S COULD SPECIFY 
l•RGL OR S~All bLOCK Ct!uP'Ti:tl Sl?ES f<'i< Tl1E SH1l FILE O[PfNOlt-.:\i 0111 
T Hf A pr LI r. A Tl 0 "~ I N v J l v r J. I "A ~ ~ 0 u l u $ l '1 J..' l y f; [ r. jj A s ~u Ny s [ (' T 0 Rs ' 
IN CNE J'JPUT OPERl1TIOl-., llS wvlllD FJl p: THAT PARTICULAI;' tiUrFER. 
iiiil-fAT THIS. rEANT ~AS lHAT T~E OLU CUNCEt'l OF SLOCK SIZES ~ECA"'[ 
MEANINGLE~S. THE Oto.LY Llf'llTATICN Dll\Ll IJJHi r.£CORll SIZE. A US(R•s 
&1JF"F[R HAD TO l)( LA~GE (t,PUut1 TJ HOLL• TH[ !'qJl";!lF"~ or SECtors WHICP 
ON( RF"CO~f'l COL'LD POSSii:\LY SFAt-:. f""OR [XA!-IPLE, A J;ECOhO OF 258 3Y1ES 
COULL, Al so-..r P01NT IN TH[ f!L[, SPAN THR([ S[CTOFIS. THUS, lHE 
Ml~IHU~ P~FffR Silf roR r1LES OF THIS ~ECORD Sl7E ~JULO AL~AYS BE 
76R EYTES (3 x 25bJ. ALL THL COMPIL[~~ ~[~f corco 10 ~CCOUNT FO~ 
lHfSE l'llSlMU'~S, '7[G~R:JLE.S~. OF W~lllT A l;~t_Q Mlf.t1J CODE. FO!? EXAMPU:, 
/..~ RF-G-II llSEK WHO cooru A oLOfK Sllf Of ?C:,8 f"OR THE l\BOV( RECORC 
"'0ULC HAVE RE~LLY GOTTEN ,. 7l8 i3Ylf l<Urnq. 

THS 'US A V[RY Kt.E~ C.ONCE PT l~ ltlfC,_,Y. 11 ,.AD WORKED GREAT FOR 
l~M'S SYS.Tf.M/~, WHY 'iOT u~H'(t< OS./3 ? IT al\~ /'\ICE FOR THE SECTORIZEO 
tT~K USEJ:iS (6'116 ANC lb USEF:!)). THE Pt;'Ofil(HS AROSE WilH THf 
~Ot\-~fC'TOPJZ(') ~[l[CT!JR rl5K~, E~PfCIALLY lHt: 111130133 Ol~KS. TO 
CO~fvRfl. 111ITH 1rs1GN CO'lSllH~:-irs, TFAf'I W"ul[ PHY~ICAL qlOCK s1zrs or 
2Sb PYTES TO ALL S::.:L".CTOI? DIS~.S, ~.'U~T AS. 11 OID f"OR THE SECTCRIZEO 
ulSK5. THS W'lf.'K[O JUST rH:[. HOiJ'!""\'(f', Ollr TO '!HE F'ACT THAT SHALL 
f-LOCK SI:'ES, LJK[ 2:i<) bYT[~, R~SJLT lN LAPG[!? NU~BE:QS or 
•01TER-RCrCRO GAPS"', IRAl'1 fOf<,..~TT~!"' LlSr. SPAC!:' la'AST[u llPFROXl'1Al[LY 
~") 10 45~ Jf THt:. Tl'l"l CllPACIH 11\l~JLAGlf ON H:F Slf30/33 DISK 
LRIVE. Tl-.IS f'IA'l£ SEL[CTOi\ r·r~K 011."Jf ~~ wLQY m,HA"f'Y, TO SAY THE 
LE II S 1. 
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Hi( .. SO LUTTON" TO THIS, I NT~OuUC[f: w l TH Ml P.AH AND '?( TROFI lT(O TO 
JQAH I~ ~El[AS£ b.O, WAS "VARIABLE SlCTOh" SUPPO~T. THE IDEA, WHICH 
IS NOT AFPLICllRL[ TO ~qlb lNO 18 OfVlCES SEif'l.S ~JMPLE IN THEORY, 
~Ul AS YOU WILL SEf, IT 100 HA~ SOHE ~hO~TCO~IhGS. THE IOEA JS TO 
ALLOlll A USER TC "SET" WHAT( l/(R S£CTO~ SlZ( H[ rLSTRES FOR A Gl~Et. 
FILE. TH( Jry[A B[ING THAT, BY US!~~ LARGER SECTOR SIZES, HUCH 
BElTfR TRACK UT1Ll7\1ION D(RCENTAGfS CAN Br O~lAI~ro, JUST AS THEY 
A '?E .. I T H THE 0 L 0 C 0 N 'J PH l 0 ~.' l l A C ( E S S H ( T ti 0 0 S • 

T~[ usi:~ SP[Clr!ES TH[ Vt.RJAl;l[ SECTOR SI~r SY MEANS or ANOTHER 
•11 or;" PARA"1i:TER, "V~EC=t-.N~JN ... UNLlhr::: KANY OTHER '1TRA"4 "CO .. 
PAf;AM(T[fiS, TltIS O~!: HU$l ['<IST J"l All '-'v1 STRrAf'IS IJH!CH U!>E THE 
FIL[. FAILUR"'." 1(1 C'JDE Jl WILL hrc:ulT L-c A "0"17" OP[IY [QROR. T11IS 
IS wh(RE TH( PR08L(M l:>[CIN~. fTHlOkl llCALLY YCU Cl~ usr THE 
•,,ACC[Pl" PftQA~[l(~ o~ lf~ ~TtT[HL~lS 0F All 5U~~EOUE~T USE~S or 
lHf rJL(, J ~STr~AU or C:JJ.;. Nf I "vsr-cu Ot...' p4c-1" "uJ". HOW&:VED, THt:.R[ 
A~E n~os£ OS/ 7 SOFf;,.ARi PER!>ONNLL ahn C\.•'fTEN!J TH~'T A~: "ACCEF-T" l"lY 
[JO SOMf U~'-"A~T[O PRuCESSlNG, tis \..•(LL AS t-:H:iJLP:G TrtE. llARIAbl( 
~ECTO~ rROC(S~Ir,G JND[P~h}(NT er: A 11 [1(J" PAR~M(l[J;. ALSO, THE'RE IS 
r,o 'JAY TO roT•-t 11 A:CU'T .. ANl1 "'f),T[Nr.' 11 A fllf, as THfSE PARA~(T[RS 
ARC ~rnTUALLY (XCLU~!Vt.:. J All OF Tt-l..: \'SEC SIZIN(; TAt<ES !'LAC[ 
EXl[PlALLY TO "ill~AM, ANLJ IS C0'11''1LoNTCATfJ TC CS/3 ONLY !JrtEN THE FILE 
JS ACCESSED. C0"4PILEPS H~u S\'~lC.1-; LlllLITP'"S APf STILL UN[;[R lHE 
ASSUMPTIO~ THST THE PEAL SfCT01 SI7E 1~ ~5~ SYTES, ANO THEY ENSURf 
THEIR f"IN!'-HJM ?UfF(O SIZES AC.COflOH1GlY. 

so, THE INilIAL P~09LiM ~ITH vsrc rlLLS IS TH'' CG~PlLED CODE IS 
:-00 LJNGER "'1LOCK SIZL. INO[P[t.O[Nl" A~ IN THE OJUGINAL IRAH 
J'4Fl[M['HllTIO\I. YOU CAr-i t.0 LCNGtf< VARY ~lRA1'1 qUff(R SIZES fOfi' THE 
s A 1-1 [ r l l E ' !ti T TH 0 u T s 0 t'I [ c 0 '";:: [ RN f n ~ f' HV s I c " L s l 0 c I( s l l E s • l l I s 
v E i; y EA!) y' I rnr [ 0' 1 c E. 1-.L lJ p w l l H f:. s 12 F- y l F ~u r FE~ IN AN RPG 
PPOGttA~ l.HJCH !':AN Nut [V[N BLGTN TC HOLD THE 20~8 BYTE SECTOR SIZES 
ASSH.Nro RY A USE!? ~ITH A "IJSEC" PA~ll."i[TfR. lt-lE SECOND PROBLEM 
kESULTS F~JM Ti-f[ r;.tT TH~T t~Sfl'iT!4Ll.Y Hf! SA""L. RULES APPLY TO THE 
SEC TOQ, W4t:" Tt1~.'~ IT IS 25tt s:<y TES C P ~0"1". lA 0 u( I? SIZE, SUCH A5 2048 
f.Ylrs, I'~ lf"'iiGTH. ~f"!E.~:.[i( Thf.. ~S? tYT[ !?fCORr I~ TH[ 256 BYTE 
SECT~R THAT Ylr:Loi:n A 766 f1YTE Ml~!l"IU~ !..,..,rr[t;., If I HAV( fl zosc 
i..• Y " ( C 0 R LA RG !:: q > qf CC. q C A llJn t. ~LI 4 3 h Y Tf ~ r: C TC q, l 1\1[ E 0 3 X 2 u q 8 , 0 C' 

f, 14'4 qy TES AS 4 t1PH~U"" l:U"'fl q. YOU ... nuu..t f-'Avr TU Ml~.:uALLY JrJSUJ?[ 
THAT ALL rRO'i!~AMS AND llTillTIES HAD THllR 11 i3LOCk SILF:s" OP URfCGR['I 
(01'.Tf.J~s· ~PE~IFIC~TlON:> COOfO LARG[ EPWuf.H T~ HOLD Ot..:( OF TH(S~ 

b llf II BY TE A Q( h~' NO l .A.IS l ?u'I a. 

VSEC SI7IN~ MuST BE UON( ~ITH GRlAT CARF, ANL' ALL PPOLRfd1S USl~f 
lYAl FlLC ,.W~T 1-U-( THEii' "BUFFEr- 5.I7£S" C!HOCKTNG FACTORS) 
ASC)lbNEO TOP£. COP.PAUP.Li. WilH 1~ Y~EC, CNCt: CHOSE~. JN 
CALCULATING V<;EC, YOU MlViT rIRST DE.HRt~l~E Y'flU~ "SLOT SIZ£". THIS 
JS EITH[" YJU? ,.;i[CCth. SL.E, OR, lF YOU At:'". U~PiC:. PCb'S, YOUR RECO~r 
SI2£ PLUS o-..,i:-. TH~ TIHCti( ThE,,1 , TS 10 CH'J~[ A V!>EC Sll£ Tt-'AT !S AN 
lX!CT ~ULTIPLr ·Jr .. ~l')l !.>17£". FvR l>.A~Plr, lF' a'[ H~V( lJL BYTE 
RECOkOS, MlTY Rcr•s, ~( ~CULU HAVE t ~LOT ~ll[ c~ lQl. L[J•s 5AY 
lHAT Wf CfCIOC lN lHlS CASr:: TO usr A V~LC ~.1;r. Of° lJlO, AS THI~ 

•OULL. fXACTLY J•vL1J lL $LOT~. CNOH l11AT 'w'S'"C NEEL ~CT 0 E A '1ULTIPLE 
Cf" ~~6!) THIS ~OULfl ~EA~ THAT: 

DC.CliHE Nl: TUU A -F60 rc:.w:1.c SfCllr'N:q.5. 
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t.LL US[R PflOGRAH!". MUST HAVE. et...OCl<ING FACTORS TO GUARANTEC 
AT t:AST A JOlC RYl( BUFFER. 

ALL DEVICE A5S1Gt.!'1[Nl SElS roo Tt1AT nLE "tUST INCLUDE A 
.. ,, Du Vst.c=101n" PARAf",[l[~ St:lTING • 

. NOW LETS :JEClCl[ T~AT YOL ~UCDENLY O[CJOE lO PERMANENTLY REMOVE 
TH[ f<C~ lllITH •DATA UTILITY, BfCAUSl YOlJ WANT 'TO RUN Tl-'£ f!LE UNDER 
J~S/90. RCR 9 S Y[RE SUPrJ~rr TO b[ "Tri~NSPAR[hT• T~ U~EP CODE, THERE 
PR(S[NCE WAS SllPPOSECl TO Bf ELfCTAf'U. AT FILE CRfAT!C'N, WITH NO 
OT~(Ji COf\SlOER&TlONS. NOT SO WlTlt VSE.C! 6(CAUSE 1 HKJNG Off H£ RCP 
CHANGES YOUR ">LOT SllE, AN!"' :.;ow, TH( OPlGH:AL VSEC RfSULTS IN A 
SITUATIO~ WH~RE THt RECORO~ WILL ~PAN srrroPS. TPIS, PER ORIGINAL 
SECTOR RULES, !"EANS THAT YCU MllSl HAVf BLt='f(R SPACE FOR TWO SECTORS 
OR ;_ x lorn, oq IN OTHLR kOPlJS, .:~20 bY':ES. BUT HOST OF YOUR 
PPOGkA~S 'lERE 01HGI"':ALLY CO:-tf'ILEL TO ENS.l.iRf 011/LY ROOl'l FOR A lGlO 
EYl[ PUFF[~. TH[ RESULT IS THAT YOU P1lJSl fll~fR RfC0'1PILE THEM All 
~ITH OIFFE11[NT BLOCK Slll SlLECllONS, 01< SEL£CT A NEW VSEC SIZE ANO 
CHAN'3E ALL YO'JP JCL 10 ACJHfRE. TO IT. 

A FINAL .\SPfCl OF VS[C WHlCfl IS INTfNJ(!J 10 HE'LP PECT!FY THIS 
PQOBLEM IS ~ VARlATIO~ OF TH[ "VSE.C" ~TATE~Eh1 1 IN WHICH All JCL 
fO~ A PARTICULAR FILE 15 CO~ED ~ITH "VSEC:YfS" I~STEAO or 
•vsEc=~~~N". I~ THIS Cl~[, MIRAM USES THE SLOT SI?E ANO THE 9UFFER 
s I 2 [ 0 F l Hf p ·~n GRAM 1 HA T Is us I Nl) TH( f TL [ ' Al'~ n c AL cu LA TE s T t£ 
LAPGESl ~src WHICY ~Ill f 11 INTO T~AT PUfffR. THIS KEEPS FUTURE JCL 
CHANGES TO A ~INIMUH, RUT MEANS THAT: 

YOUQ LOAD PROGPAK f POSSIBl.Y t. DA Tl UTILITY> HUST HAVE A 
CARt:FULLY CONSIOEREO ESLOCKS17£, ~O A~ TO YIELD THE VSEC 
SlZt lHt..l YOU :-Ji:lERMINE 10 dl THE "'10Sl EFFICIENT, FO~ A 
PARTJCULl.1" SLOT SilE, 

ALL PROGRAMS W~ICH ACCC~S lHE F!LE MUST HA~f. Al LEAST 
"VSEC=Yrs·· fBUl CulJU') (3[ COO[J WlHi TtiE ABSOLUTE VSECJ. 

ALL USER PROilfUMS MUSl nlfi, PE COOED WITH SLOCK C\IZE:S 
LARG[ E NOvGH lv HOLD THE VSfL CALCULA TEO ~y THE LOAO 
P Roi; r; AP1 , 

T~O~~ BLOCK SIZES rust RE crc[n so lHAT THEY DO ~OT 
RESULT IN A LAR~fP RlJff[~ STZt TH~N THAT OF THE LCAO 
PRO~~AM, OlHE~wl~E. lH[ CALrULATEU V~EC SIZE or ThAT 
usrr-.:r: PRJGqAM WOULr tll l'lf~(P[NT IHllN HIE 0~[ C.&LCULATEO 
F () R T HE L J A 0 f' R 0 r; RA f'1 , R [ $ ULT J f't{) I N 8. "(JM 1 7.. [ R Pfl ~: n HE R( 
IS SvME :..UES1Tl'~~ ASH' ld1ETHi.:I? Tnl~ LAST POlf\T IS VALJr 
! ! ! J 

A USfR SHOP Wlll HAVE TO (!£l(C'l'11NE WJ.l[THER "VSEC=Nl'tN .. " OR 
~VSEC=YES" IS lHl Q(lTER ~flHOD PF T~PL(~E~TJNG VARIABLE SEClOR 
SUPPORT CH,i Ttlr:IR SCLC.CTOh rlSl<!l. lJNfC!='l1.H"!\T£LY, t-ifITHfP COt'-£~ CLOSf 
10 rROVlDJNG THE TPU[ [·.LOCKS!if. I~~~[f'fNu[NT rLEXlf>lLITlES 
OC?IG1N.8LLY ArrnROCJ to A U~EI< OF 2~·& fiYlL. ~lCTCRS. 

00 CU"!r NT: TUU A - F '10 SfClYON:ct.S. 
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S. HISC(LLANOUS CONSI[;C.r;ATlCNS • 

s.1. A~S 7q co~~L EXTE~D. 

I~ ALL P7TOF< ~SJ ~flf.ASfS, ThE LESIGN "-JS SUCH THAT JCL 
SP(ClF"IEI.: FILS:: PAC?A'1f.TEPS TOOK Ph:(C[Of.f\f(f. OF HtOSf COOED l~ THE 
PQOGRAH. FOR EX~"'PLf, JF A USLI~ conr::; ",,(Y~END" ON Ar-. lfO f"OR A 
sr:o~t"lTUL OUlf">ul fll(, 1H[N JT t..XT£.f\!1fu Tl-'[ nu:. THTS IS NOT TRUE 
Of:' SfQ\JPHIAL MIRA!"\ vUH'Ul. 1H(R[ l~ I. CO:lf"L OPEN OPlIOl'-4 CALLEO 
MOFE~ EXlE~O". OhE hOULO THINK THAT THI~ ~OLLC ALLOW A USER TO 
f\EOU[ST A~ C\'.T[Nn, IN C.ASf IT •AS MlT r,f('tJ(Sl[D IN JCL. ONE .WOULD 
~LSO Tl"l!\K TH-l I~ YCU CLOfJ "OP('I OlJTPlJl .. A"O U!>EO A " 11 EXTENO" ON 
1H[ LfO THAT YOU aOUd.i 'LSO GET EXTENLP~G. THE. LATTER JS ~OT ~o. 
fOG l-i!f'-1'f'I OUTfltJT FI l[~, TH[ CO~Ol OP[N VE Pf< HAS PR[S[O[NCE. THIS 
"()UL(. 8[ ur .. ~~RSTAtWARLE lXC[Pl HHl I\ TH[ SA~( 7tt COPOL, Wt1fti 
l:SilllG CC!IJVElllTiu~ .. Al "SAt-\" FIU:s, T4f JCL OPTIO~ STILL TAKE~ 
Pi?[C[OENC[. T•4IS POI~l CF CC1:11fLICl t-14~ "'[[N UKr:~ tJP lo.ITH SPt:Rrn 
UNIVAC VIA A ••r<[QUf5.l FC-f\ CHA'llGE" SU(jMJTlED AT T"if fl>Ll 80 AL>UA 
C 0" Ff.~[ NCE. 

OOCU~E~T:TUUA-ffJ R( ~ : 1. U !:[Cllt"N:S.1. 
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