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1.

SCOPE ANC INTENT.

THRIS QOCUMENT IS ANOT INTENDED TO DYSCuUSS THE REASONS FOR GOING
T "MIRAM™. THAT (AN ©f JUSTIFIFD Y SIVYPLY L XTRAPOLATING SPERRY
UNIVAC®'S LCNG RANGE SYSTEM SCFTWARE PLANSy FROM  THE  0S/3 RELEASE
740 ANNOUNCEMENTS. ALL THF NEW OPERATING SYSTCM COMPONENTS REVOLVE
TOTALLY AROUND A “CENRTRALIZED DATA MANAGEMENT™ INTERFACE WHICH 1S
TOTALLY MIRAM BASECD. ALL THE NCa SYSTCM DATA MANAGEMENT
ENHANCEMENTS, SUCH AS MOVING TOWARD AN OPFRATING SYSTEM ENVIRONMLINT
THAT WILL SJPPUORT SHARLCD UPDATE OF ONC FILE BY TWO INCEPENDANT
JOBS, IS NASED ON MIRAM. THFE  ORIGIMNAL DATE MANAGEMENY ACCESS
METHODS ARE  SIMPLY "SUPPCRIED®™ IN ROLEASE 77y AS THEY EXISTED IN
KELEASE 6e e THLREFORE, THCSE USERS wHO INTEND TC  PROGPESS WITH
0S/73 IN THE FUTJRE, FUST S8EGIN TO MuVFs TuwARD 1kAM, THIS DOCUMENT,
THEN, 1S TSNTEMNED SOLELY T0 POINT QUT SCuF CONSIODFPATICNS THAT ONE
SAOULD TAKE INTO ACCOUNT WHILE ATTEMFTIANOL TO MIKE THATY HMOVE.

COCUMENT:TUUA -FBC REV:1l.0 SECTION:1.
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2.

2.1,

2. 3.

WHAT IS MIRAM.

SENERAL DESIGN.

"MULTI-INDIXYED RANDOM ACCESS METHOL™ (MIRAM) IS ACTUALLY A
SLIGKT MISNOMER, AS THE MIFAM DATA MANIGEMENT STRUCTURE ENCOMPASSES
MUCH MORE THAN JusT “INDEXED"™ FILE STRUCTURESe MIRAM FILES CAN
EXIST IN TwO PPIMARY STATES, INDEXED OJR NON-INDEXED (SOMETIMES
REFEREL TC %S CONSECUTIVE)e 1 REFER Y0 THESE AS "PRIMARY™ STATES
DUE TO THT FAZY THAT THERE ARE ACTUALLY A NUMBER OF “HYBRID"™
IMFLEMENTATIONS  OF MIKAM, INVOLVING POSSYIBLY COMPLEX COMBINATIONS
OF BOTH INDEXEN AND NON-INDEXED DATA RECCRDS WITHIN THE SAME FILE.
THESE SFECIAL STATES wILL NOT BE DISCUSSED IN THIS PAPER AS THEY
ARE APPLICABLY ONLY TO0 A SMALL SEGMENT OF USERS ANDy, IN  FACT, CAN
NOT EVEN B3 CRCATED LXCEFT AT THE ASSEMELER "MACRO™ LEVEL.

ANON=INDEXE DN (CONSECUTIVE) MIRAM,

NON-IANDEXED MIRAM FILES ¥AY MOST SIiMPLY BE COMPAREL TO
CONVENTIONAL "SAM®™ FILES. HOWNEVEK, THEY ALSO PROVIDE THE B8ASIS FOR
THE  “DIRECT® FUNCTIOGNS THAT WERE TRADITIONALLY PEPFORMED By "NAM™,
THERE IS NC DYSTINCTION MADT WITHIN FILE DESCRIPTIOR INFORMATION IN
A DISK PACK®S VTOC, BETWEEN MIRAM ™SEQULNTIAL"™ AND “DIRECT"™ FILES.
THEY ARE FULLY INTERCHANGARLE WITH Thf METHOL CF PROCESSING REING
DETEARMINED SOLFLY 3Y THE FILE DIFINLTIGW IN A USING PROCGRAM,

INDEXED MINRAM,.

THE IMNDEXED MIRAM FILLS ARE, OF COURSE, INTENDED TC FPROVIDE
THOSE FUNCTICNS FORMERLY PROVIDED Ry ™Isau™ FILES. HOWE VE R,
NUMEROUS CHARACTERISTICS DISTINGUTSH THEM FRCM THEIR ISAy
FREDECESSORS.

INDEXED MIRAM FILES ARF "TWO PARVITIOGN™ FILES. UNLIKE ISAM, THF
FIFRST PARTITION CONTAINS THE DATA KRECURDS, AND THE SECOND ONE
COMTAINS THE INDEX STRUCTURE. THERE CAN PE FROM ONE T0 FIVE
SEPARATE INDEXTS INTU A GIVEN RECORD., FACH OF THE FIVE INDEXES IS
CEFINCE WMWITH FOUR “INDEX CHARACTERISTICS™. 140 OF THESE ARE
OBVIGUSLY "KEY LENGTH"™ ANO "KEY LOCATION". THC OTHER TWO DEAL WI1TH
HOW A PARTITULAR INDCX MAY 8FE PROCESSEC. 11 MAY RE DEFINED AS
ALLOWING OP NOT ALLOSING DUPLICATE KEYS. TY MAY ALSO BE DEFINED AS
ALLOWING OCR NOT ALLOWING A KEY TO PRF  CHANGED, WHEN A XEY IS
CHANGED, MIRAM DATA MANAGEMENT AUTOMATICALLY CHANGES THE INDEX
STRUCTURE SO AS TO PLACE THE PECORCL IN ITS NEW SEQUENCE WITHIN THAY
KEY .

ONE OF THE MOST IMPORTANT DIFFERENCES PETWEEN "ISAM™ AND “MIRAM®
1S ThE INDEX DESIGN. SAM FILES ONLY INPEXEC A SMALL PORTION, OF
ONLY THE ORICINALLY LOADNED RECORDSe IN AN INDEXED MIRAM FILE, ALL
FECORDS HAVE AN INDEX ENTRY WHICH PUINTS TO THEM, REGARDLESS OF

DOCUMENT :TUUA-F&J revslel SECTION:Z. 3.
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WHE THER - THEY ARE FARY CF THE ORIGINALLY LﬂADEU FILE, OR WHETHER
THEY ARE ADDED LATERe THIS ONE VARIATICK RTQUIRES A USER T0 THINK
OF MIRAM IN A TOTALLY DIFFERENT FASHION, IMPACTING EVERYTHING FROM

RECOVERY, TO PERFORMANCE. THESE TOPICS J4ILL ALL HE COVERED.

- DURING AN INCEXED MIRAM FILL LOAD, A MULTI-LEVEL,
TREE-STRUCTURED INDEX IS CREATED. THE "1C0P-LEVEL®™ INDEX IS ALWAYS
CREATEL SO0  AS  TO -ALLOW FOR "HARDWARF SFARCHES™. ALL OTHER LEVELS
ARE SEARCHTD YIA A SGFTWAREL ALGORITHMe. LURING THE LOAD PROCESSs THE
INCEX 3LOCKS ARE NEVEWR FILLED COMPLETELY, BUT INSTEAD, ARE ONLY
FILLED TO THE ™THREE-QUARTER™ POINT, THE ACTUAL DATA RECORPMS OF THE
FILE ARE CONTIGUOUSLY PLACED INTO THE OATA PARTITION SEQUENTIALLY,
IN THE SAME ORDER IN WHICH THEY ARE PRESUNTED T0 MIRAM,

THE  LCATA A7EA CONTAINS NO “OVERFLOW™ AREA. INSTEAD, NCWLY ADLED
RECORDS ART PLACED INTO THE CATA ARELA, JUST AS RECCRDS WERE DURING
THE FILE LOAD. THEY ARE SIMPLY PLACED SEQUENTIALLY INTO ThU FILE
IMMEETATELY 3<HINT T#E ORIGINALLY LCADED PTCORTS. IF THE DATA  AREA
THAT WAS ORIGINALLY ALLOCATLL 1S EVER FILLED UP, THEN THE FILE WlLt
AYTOMATICALLY EXTEND AND CONTINUE TCU SE FTILLED 1IN THIS WAY.

ThE INCEX IS CONTINUALLY MODIFTIFOD DURING *“ADD™ FUNCTIONS TO
REFLECT THFE CURRENT KECORD CONTLNTSe INDEYX INTRIES ARE INSERTED 1IN
THEIR PROPER PLACE WITHIN TINDEX ELCCKS, UNTIL A GIVEN BRLOCK HAS
BEEN COMFLETELY FILLED. wHEN THIS (GCCHrsy HMIFAM DATA MANAGEMENT
MAKES A SYSTEM TRANSIENT CALL WHICH "SPLIYTS™ THAT INDEX BLOCK IN
HALF,y THEREBY MAKING ROOH FOK MORF ERTFIESe THE INDEX MANAGEMENT
FOUTINL, LIKT THOSE THAT MANAGE THE ACTuAL DATA RECORDS, PLACE THE
NEW INCEX RLOC¥S AT THE BACK OF THE INDEXe. IT CAN ALSO CALL ON 0S/3
EXTEND PRGCESTING 10 AQUIRE MOKE PHYSICAL SPACE TN WHICH TO PLACE
AN INDEX BLOCK.

FFECORD CONTROL BYTES (RCe'S).

ASITE FPROM MULTIPLE INDEXES, ANCTHER MAJUOR TNCOVATION IN MIRAM IS
THE RECCRD CONTROL RYTE (RCAR)Y. THIS 1S AN OFTIONAL ONE RYTE AREA
4HICh, IF PRESENT, «ILL IMVEOUIATELY PRFCLED A TATA RECORD. 1T 1S
KEVER MADE AVATLACLE T0 A USFR®S FRQOorRAM, PUT INSTEAD, IS
COMPLETELY MATNTAINEL BY DFTA MANAGEMENT. T TS PKIMARY PURPOSE IS TO
FROVIDE FOR THE “DELLTE®™ FACILITY WITHIN MTRAM.

MIRAM DELETE PROCESSING CDGES NOY CAULL A KRECORD TO FE PHYSICALLY
PURGEDe INSTC20, THE RECORD IS FLAGOLED SUCh  THAT ALL FUTURE
ACCESSES TO THY FILE WILL AUTCMATICALLY *“BYPASS®™ CR "IGNCRE® THE
RECOKDe THE RECORD IS NEVER TRULY REHLVID UNTIL SUCH TIME AS THF
FILE UNDERGOES SOME IYPE OF "USER-INITIAJEL'™ RCGRGANIZATION,

IT IS IMPARTANT TO RFCOGNIZE THAT THYS FCRM COF DELETE 1S MUCH
CIFFERENT THAN THE HEX *FF®* DCLETE CODE IMPLEMENTED WTTHIN 1IMS/90.
THIS "PCR™ OELETE FACTLITY INVOLVES KO USFPN COTE W#HAT-SO0-EVER. ONCE
A RCCORD IS DELCTED, NO OTHLK PROGPAM PCCESSING THE FTLE WlLL BE
A3LE TO KETRIFVL IT.

RCBR USE 1S DETERMINED SOLELY AT FILE CRCATICN TIME. THIS KAY BC

DOCUMENT:TUUA-F&O REV:1.C SECTION:2.4,
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CWITH ETTHER A "DTF™ OPTION OR VIA JCL, BUT ONCE SET, ALL SUBSEQUENT
o USING PROGRAMS WILL FROCESS THE FILE ACCORDINGLY, REGARDLESS OF
' : THEIR CTF OR JCL SETTINGS. | | |

DOCUMENT:TUUA-FED PEV:le0 SECTION:Z2. .4,
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3.

WHERL COES IRAM FIT IN 2.

IKODEXED RANDOM ACCESS METHOD (IRAM) I: SIMPLY THE PREDPECESSOR TO
MIRAM, BUT 17 IS A DIFFERENT ACCESS MOTHCD AND IT DOYS. REQUIRE A
TOTALLY DIFFERENT LATA  MANAGEMENT MODULE AND DIF TO SUPPORT 1IT7.
EECAUSE CTRTAIN 0S/3 COMPONENTS RILL SUPPOFT IFAM, BUT WILL NOT YETY
SUPPORT “MTRA%, IT IS CRITICAL TO RECOGWIZL THW CIFFERENCES BETWEEN
THE Twoe.

IRAM  INDEY AND [CATA AFPEAS AKE MAINTAINCE ESSENTIALLY JUST LIKE
THOSE IN MIRA4, HOWELVER, TRAM FILES CAN ONLY HAVE ONE INOEX, WHERE
MIRAM FILES Z0ULD HAVE UP TO FIVF. SECUKNPLY, TRAM INDEXES WILL NOY
SUFPORT CHANGES TO KtYS OR DQUPLICATL KEYSe AND LASTLY, IRAM FILES
CAN NEVER HAVI RCH'S.

ANY FILE CREATEN RY IwKAM ODATA MANAGEMENTY CAN PRE PROCESSED AY
FROGRAMS WHICH USE MIRAM DATA MAKNAGLMENT 2™D MIRAM "DTF"S. HOWEVER,
IRAM DATA MANAZIMENT CAN NCT PRQCFSS ALL FILFS CREATED BY HMIRAM
COLEe ONLY THOSE MIRAM FILLS WHICH ARKE SATD T0 BE "IRAM COMPATIGLE"™
CAN EF PROCESSED 3Y IRAM DATA MANAGEMENT. TO PRE IRAM  COMPATIBLE,
THE MIRAM FILE MUST:

- NOT HAWD MCGRE THAN ONE TNDEX,

- NOT HAAVE S THE TNUEXs IF ANY, DFFINED AS ALLOWING ETTHEFR
KEY CHANGES OR DUFPLICATE KEYS,

- ANJy CAN NOT HAVE THE FCR FEATURE INVUKED,

COCUMENT :TUUA -FRO REV:1.D SECTION:3.
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9.1,

SUPPCRT OF MIRAM,

LANGUACES.,

ALL THF  TYALK OF 1IRAM CCMFATIETILITY IS SO IMPORTANT ODUE,
FRIMARILY, TO THE MIXED SUPPORY OF MIRAM AVATLAELE INM 0S/3 6.X.
FIRST, THC SUPPORT WILL &£E SUMMARY./ZtD, THEN THE CONSICERATIONS
RESULTING FROM THIS SUPPORY wItL RE DISCUSSED.

- FPG-YI: TEIS SUPPORTIS ONLY TRAM, OR "IRAM COMPATIBLE"™
“IRAY FILESe IN ADOITIGN, RPGZ-1T PROFRAMS CAN ETTHER BE
COMPILED WITH ALL CONVENTIONAEL DATA MANAGEMENT (SAM, DAM,
1SA¥), OR ONLY IFfaM, THERE CAN CURRENTLY BE NO MIXTURE OF
THE TwWOoe

- TMS/793: TRAM Ok "I&AM COMFATIELE®™ ONLY, BUT ONLY FOP
INDIYEZED OR DIRLCY PROCESSING.

- TIP/33: FULL MiRAM SUPPOET.
- ANS 463 £03GL: NO SUPPOKT.

- ANS 74  COBOL: FuLL MIkA%  LUPPORY (EXCEFT FOR ONE
OVERSIGHT KELATFD TO0 MIPAM "THLEY LUFFERS™.)

- FORTRAN TV: FULL IRAM SUPFOFT.
- CATA UTILITY: FULL MIRAM SUPPGKT.
- SORT/SORTZ: IRAM OR "IRAM (OMFATIBLE"™ ONLY.

- LSSEMBLFR: FULL HMIRAM SUPPOARIT.tHOWFVER, NONC OF THE I/0
“MACR0S ArE DOCUMENIED,

THE ONE ASPECT OF THE CUKRENT MIR®OM JMPLEMENTATION WHICH CAUSES
THE ~O0ST CONFUSION IS THE FACT THAT KLO 1ImnS/9C SUPPORT YET EXISTS,
EXCEFT 1IN IoaM COMPATARLE MOUF. THIL MEANS THAT, FOR ONE, NO
MULTIPLY INDEXFD FILES CAN s USED ON-LI&Fe THIS IS A HARND AND FAST
LIMITATION. YOU CAN NOT CIRCUMVENT IV BY EXPECTING TO BE ABLE TO
CEFIKE T<0, SINGLE InDEXtD IRAM  FTILLS 1IN IMS/9D TO HANDLE ONE
MULTIPLY INDEYEou MiIRAM  FILE. IT JUST wILL NOT WORK. (SUPPCRT FOR
FULTIPLE TYDEXES IS CCHECULED ¥ COME TN SOME FUTURE  RELEASE, BUT
WOT IN RULEAST TeD)e A3 NOTED ASOVLe HUADVERy TIF/32 CAN TUKRRENTLY
PROCESS MULTI-INCEXED FILES #S WELL AS HITAM CUTPUT FILES, 1IN AN
ON-LINF ENVIRINMAE NT,

DOCUMENT :TJUA-FE0 REV:itlel SECTION:U. 1.
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FILE CREATION COMPATIBILITY CONSINERATIONS.

4eZele RCE SELCTION.

DUE TO THE VARIOUS MIXTURES OF MIKAM/I®AM SUPPORT ACROSS = SYSIEM
OMFONENTS, USFRS HAY BE FORCCD Y0 RUN THEIR MIRAM FILES IN TOTAL
IRAM COMPATIBLTIY MOCE. THYS MEANS, ACTUEL FRCM USING NO MORE THAN
ONE INODEX, THATY ALL FILES MUST ot CREATED wITHOULTY RCB'S. AS STAIED
EARLIER, THIS MUuST Bt DONF AT CREATION TIME. FOR ANS 74 COBOL, RCSB
CONTROL IS HANDLED SOLELY B8Y JCL. COBCGUL WILL AUTOMATICALLY PLACE
KCB*S ON THE FTILE UNLESS THEY AREL SUPPRESSED ON THE */7 DO
STATUMENT. THIS 1S CONE BY SPECIFYING *"iUA-NO". REMEMBER, THIS HAS
YO b€ CONE WH™N THE FILE 1S LOADLD.

402020 INFEX BUFFER SIZES.

ANOTHE® CO4PATIRILITY PPOBLEM TN MYPAM REVOLVES ARQUND “INOEX
BUFFER SIZ7E™e THIS ONLY OCCURS WHECN DEALING WITH TNDEXED FILES.
WHEN A USEFR CREATES AN INDEXED MIPAM/IFTAM FILE, HE MUST SOFCIFY AT
LEAST ONEs 256 BYITIE AREL, RUT POSST2LY “O0RE, T0 8F USED BY MIRAM
INCEX PROCFSSTING. THE CATCH 1S  THAT ALL FUTURYE PPOGKAMS VWHICH
REFERENCE THE FILE MUST SOFCIFY THE EXACY SAMFE BUFFER SIZFe FAILURE
TO AUHERE TO THIS R{SULTS 1w A "DM1IT™ E2R0R AT OPEN TIMEe. OF
COURSE, THEt LARGER Tht BUFFLKs THE MCORE EFFICIENTLY MIRAM CAN
CPERATE. RUT THERE IS A SECOND CATCHe WHIN THEY IMPLEMENTED ANS 78
CO280Ly THLY FORGOT TG PRCVIODE FOR USER SELECTAFLE INDEXY STZES (THIS
IS COMING IN SFLEAST 7.C)e COBCL ALWAYS COMPILES WITH ROOM FOR OANLY
ONE 256 3YTE AREA. THUS, THOSE FILES WHi(M MUST BF PROCESSED BY ANS
79 COBOL MUST RE CREATED WTTH THIS Ik MINDe (TeEey ONLY ONE INDEX
BUFFER.)

§.2.3. “ULTY -VOLUME MOUNT INDICA TGR.

8.3,

ANY KOK=INTEXFD (1CONSECUTIVE) MIKAM FILE WHICH WILL BF USED FOR
DIRECT PROCESSING MUST ALWAYS BE CREATED wITH THE  “MULTI-VOLUME
MOUNT INDICATOR®™ SET. THE ONLY FLACL THAT A USER REALLY HAS TO
WORRY ABOUT THIS IS AT THE ASSEMBLER LFVEL, OR WITH *“DATA
UTILITIES®™. 1IN THE CASE OF UATA UTILITIES, TYHERE IS A *®y»
PISITIONAL PARAMETER WHICH SHOULD ALWAYS BF COPEC. FATLURE TO CODE
IT WILL RESULT IN A “DM*™ EPRUR A1 OPEN TIME, i

INCEX PARTITION SIZING.

AS WAS STAYED LARLIER, MIFAP INLFYIKG IS TAPLEMENTED VIA A TWO
PARTITION FILF. DUE 10 THF FACT THAT ALL RECORECS ARE INDEXED, THE
INCEX AREA OCCUPIES SIGNIFTCANTILY MORE SPACE OUT OF THE TOTAL FILES
THAN IT CID IN AN ISAM ENVIRONMERT. IN AUDITION, THIS ARRANGEMENT
RESULTS TN LARGE VARJATIONS, FkOM CNE FYLE YO ANOTHER, AS T0 WHAY
PERCENTAGE OF TOTAL FILE SPACE A MIRAM INDFX SHCULD OCCUPY, WHEN

DCCUMENT:TUUA-F5N REVsIel ' SECTION:%,. 3,
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4e8.,

CREATING A NFW, INCEXED MIKAM FILE, MINAM «TLL AUTOMATICALLY TAKE
INTO ACCOUNT INJOEX LENGTH AND RECORD S120 T0 COME UP WITH AN
CPTIIMUM PERCENTAGE 10 BE ALLOCAIED 10 THE INDEX. YHE CATCH HERE TS
THAT, ALTHOUGH VYOU WOULD EYPECT OTHERVISE, THIS OPTIMIZATION
FUNCTION IS NOT DOMNC BY DFFAULTe THE DFFAULT IS FOP MIRAM TO ALNWAYS
ASSIGN OMNLY ONE PERCENT OF THE FILE SPACEt 10 THFE INDEXe YOU HMUST
INCLUDE TRE ™// O0*" PARAMETER “SI?L=AUTO"™ 1IN ORDER TO GET THE
CPYIMUM ALLOCRTION. :

RECOVERY.

4.48.1. WHATY IS RECOVERY ?

RECOVERY CAPASILITY IS CHNL OF THL M0ST IMFORTANY OF THE OF TIONAL
FEATURES IMPLIMENTED IN MIRAM., HOWD Vdky DUT TU ITS POTENTIAL FOR
INCREASING I/0 PROCLSSINCG OVERHMEAND, IT IS5 CRITICAL THAY 1Y ONLY BF
USF D WHEN NECDY D

THE RECOVERY OPTION IS CEARED TOWARD ONLY OANE THING, TO ENSURE
FILE INIEGRITY AT TIMES WHEN RLECORLES waVE BEEN ACDED TO THE FILE
ANC JHE FILE DCES NOVT CET PROCPEFRLY CLOSEL. THIS COULD HAPPEN JUE TO
SUCH THINGS AS POWER FAILLURES OR HPR STUPS.

RICCVERY ZAN BRE APPLILL T0 ®OTH SCCUENTIAL/RANDOM™ FILES
{CONSECUTIVE) AND INDEXe D FILES. 1IN THE CASE OF CCNSTCUTIVE FILLS,
RECOVERY WILL SIMPLY ENSURF THAT ONCE THE ENL-OF-FILE LCCATION
BEGINS  TD CHAMGL , AFTER A FILE 1S OGPCMZJG, THAT THE NIW END-OF-FILE
LOCATION WILL MOV RL LOST, SHOULDL A SYSTEM FATLURE OCCURe. FATLURE
10  FAVE RECOVERY IN EFFECT wOULD onlY CAUSE YOU TO LOSE THOSE
RECORDS ADDEL SINCE TME *OPEN", BUT ¥0ULD NOT CAUSE THE FILE YO BE
RENDLRLCD UNUSABLE. THIS SAME  PROIECTICN 1S PROVIDED FOR INDEXED
MIRAM FILES, A5 AFLL AS PROTECTIUN AGAINSTY CCUPOMISED INDEYES (MORE
ON THIS LATER).

EACH TIME THE “ONL-OF-FILE™ SETTING fURm A FILE CHANGFS, MIRAM
NOTES THE MEw END-OF-FILEL SCTTING INTC THF FIRST SECTOR CF THC FILE
€17 1S RESERVED SPECIFICALLY FOR THIS AT FTLE CREATION TIMED)e 1IF
SYSTEM FATLURE  OCCuURS, THEL OLSCREPENCY LUTIEEN  THIS “RECOVERY
SECTCR™ AND THE NTOC IS IECLOGMIZEDR  THL NEXT TIME THE FILE IS
OPENEDs THE END-OF-FILE wWGTED IN  YHE SECTOR IS THEN USED TO
OVERRKRIDLC THE INE SHISN IN THL VTCCe. ’

AS YOU MIGHT 1MAGINE, THIS IMPLILS ONE ADLTITYIONAL WFITE, FOR
EACH USER TECP?D WRITTEN. RLCAUSE THL RECOVERY FUNCTION IS  HANDLED
BY A "TOPANSTENT LALL"™, THERE 1S ACTUALLY “MORE COVERHEAD INVOLVED
THAN JU3ST THE T/0 10 THL PFCUVERY SECTCR. IT IS FOR THIS REASON
THAT RUCOVERY SHOULD NOY BE  APPLYF D LCOSELY TO ALL USER FILES,
THOSE FIL®S US™D IN SUCH A MANKE®  THAT SYSTLM CRASHES CAN  BE
CTRCUMVENTCD &Y COMPLLTY R -RUKS, FPROHA AN QRTGINAL VERSION OF THE
FILE, SHOULD NOT 3F RE£COVCFRY PROTECTED. 40ST RLCOVERY PPOTECTION
wILtL ®E APPLIED TC On-=LINE FYLES. CURRENTLY IMS/Z9C SUPPORTS NO

COCUMENT : T UA =F 8L REVZI1a0 SECTIOMtalale
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OUTPUT TRAY FILES AL RULATIVF IRAP FILES CAN NOT FE EXTENDED  (AS
“COULL DAM FILES), HINCE, INDLXED 1RAM ON-LINEL FILES ARE THE ONLY
ONES THAT REALLY NEEDS THE PECOVERY OFTYION SETe NOTE AGAIN, HUWEVER,
THAT TIP/30 DNES SUPPORT TFPAM/MINKAM OUTPUT FILFS, AND THAT RECOVERY
CAN BT USED ON THEM 10 ENSURE THAT THE e NT-0F ~FILE POINTER IS MEVER
LOST, AS TS CURRENTLY THE CASE WHEM USING “SAM™ QUTPUT FILES,

EARLIER IT WAS STATED THAT MIKAY RECULVERY PHROTECTS AGAINST A
COMPIOMISED TNDEX ARCA. ITS INTENT TS REALLY NOY TQO PREVENT THIM
FROM BF ING COMPROMISED, INSTEAD, IT ENSUKTS THAT ONCE CCMPROMISED,
THE USER IS MADE AWARE OF THAT FACY SO 1HAT FURTHER MEASURES C8N BE
TAKEN T0 REPAIR THE FILE. WHAT MIRAM NOLS IS TURN A FLAG IN THE
RECOVERY SECTOR, ON JUST REFURF INCEX MODIFICATION BEGINS, AND THEN
CFF AGAIM WHEMN INDEX MOODIFICATION IS CONMPLFTE (MCRE 1/0 OVERHEAL TC
EE€ AWARE CF)e THIS woULD TAKE PLACE LACH TIME A KEW FECORD IS ADUED
TO THE FILF. THUS NHIN AN INDEXEL FILE 1S OPENFD, IF THE FLAG IS
0Ny, MIRAYM KNDWS THAT THE SYSTEM MUST HAVE CRASHED WHILE IN THE
PROCESS OF MODIFYING THE INDEX. IN SUCK A CASE, A “DM66"™ ERROR IS
ISSULD B8Y THE OPEN FUNCTICN, ANC THE FILE WILL NOT BE OFENED FOR
THE KECUESTING PROGRAM.

ENYTIME A ™UM66"™ OCCURS,y A USER HMUST IMMECIATELY READ THE FILE
“CONSECUTIVELY"™, IGNORING THL INULEXES. TrRIS WILL RETRIEVE ALL THE
CATA RECORDS IN THL FILE, INCLUDING THUSE AODNLCD JUST PRIOR TO THF
CRASF+. THOSE “uUST T¢EN BF SORIED ON THE KEY FIELD AND THEN
RELOADF Dy, SO THAT TEHE IANDEX STRUCTUFE wilL BE RERUILTe. THE EASIEST
Ay 10 DO THIS IS YO FEEDL THE FILE DIRECTLY INYTC THE SORT, AS IT
. ALWAYS READS IFAM FILES CONSECUTIVELY, AND DUES NOT USE THE INDEX.

IT IS ALSO IMPORTANT TO COGNSIDER HERL, WHAAT wILL HAPPEN TO0 &
SYSTEM THAT CRASHES, Wi1TH IRAM FILES WHICH HAVE HAD PECORDS RODDED
T3 THEM, BUT N0 NOT HAVE RECOVERY SCTe FiRSTLY, THE INDEX STRUCTURE
WOULL ALWAYS 3L COMPLOMISED. THIS WOULD L DUT TO THE FACT THAT THE
NEW INDEX ENTRIES AOCED STINCE "OFEN" TIMc, WOULC BE POINTING TO
RECORDS WHICH NOW RESIODE PAST THE END CF FILL LOCATION NOTEOD IN THE
VTI0Ce ATIEMPTING TO PROCESS THE FYLE VIA ITS TNUEXES WwWOULD RESULY
IN  THE  ™INVALID @, EXCELDS FILE LIMITS®™ OATA MANAGEMENT ERROR.
THUS, THE SEFR IS FORCED Tu IMMLOTATELY READ THE FILE
CONSECUTIVFLY, AND nELOAD IT, LOSTING ALL RECOTDS ADCED CURING ThIS
LAST SESSTON. BUTe IF MK FAILS TU OC TH13e &ANT ACCIDENTLY BRINGS
THE SYSTEM BACK uUP, 1RAM WOULD BEGIN ATUING NEW RFCORDS TO THE FILE
ANC ®OULLD FVENTUALLY "PuSH"™ THE ENMNI OGF FILY FAITNTER PAST THE  POINT
WwHERE ThE  "LOSTY  SECORNDS RAD bBFEN ADOE De THE “FILE LIMITS™ ERROR
WOULLD GO AWAY, BUT WNCW ALL THOSE INDLX £NTOIES AULDED PRIOR T0 THE
CRASE WOULD FE PUIINTING 10 K7TCORDS, HWICH Wt RE ADDED RFIER THE
SYSTEM WAS BROUGHT 3ACK UPe THL JNDEX ANG DATA  RECORD KEYS  WOULLD
OBYIOUSLY NOT HMATCHy RESULTINC IN MCxt FUN ANG DXCITEMENT OURING
SOME LATER BATCH RUN!

COCUMENT s TDUA =F 3l REV:lel SECTION: 4 .10
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 §e8.2e  RECOVERY JCLe

IN ORDFR TO HAVE A FILE CRCATED WITH RECOVERY sy “RECVTYES™ MUSTY
HE SFECIFIED ON THE *// DD™ STATEMENT WHEN THE FILE IS CREATED. 1I7
CAN NOT 2F ADDED LATER W1THOUT RLLOADING THE FILE.

DUE TO THE FACT TRAT MIRAM WILL NGY OFFN A FILE WHOSE INDEX IS
COMPROMISCOy, A VARIATION GOF THE "RECV™ KEYWORD E£XISTS WHICH WILL
OVERRIDE THE ™DM66" ERROR WHICH IS NORMALLY ISSUED WHEN AN OPEN IS
ATTIELMPTEL TO THE 6AD FILE. THIS SHOULD CNLY BE USED IN THOSE JOB
S TREAMS INTENDED FOR SYSTEM CRASH PECOVERY, FOR EXAMPLFE IN A DEVICE
ASSIGNMC KT SET FOR A SORT INFUT FILE. TN THESE CASES, YOU MUST CODE
“RECVNZFCE™ ON THE “// DD™ STATEMENT.

YAPIARLE SECTOR SIZE (VSEC).

IN MIRAM'S FORENKUNNER, TRAM, ONE OF IS MQOST ATTRACTIVE
CHARACTERISTICS, FHOM A PROGRAMMI NG STANDPOINT, WAS THE
INTRODUCTION OF THE SECTURED DATA MANAGEHENT EPPROACH. WHAY THIS
MEANT WAS THAT ON SECTORIZFD DISKS (881¢°*S AND 16°S) THE SECTOR, OF
25 GYTES, WAS THE ACTUAL PHYSICAL BLGCK STZE. THUS, ALL TPAM FILES
HAC THE EXACT SAME 8LOCKR SIZt. RECORDS WERE STORED CONTIGUOUSLY
RKITHIN THE FILE, WITH NO RFGARD FOR WHEKE THESE PHYSICAL BLOCKS
STARIED OR CNDED. RECOFDS SPANNTLE SECTURS, TFACKS, AND CYLINDERS.
THE vALUE THAT YOU CODEL IN USER  PBREJOSREMS AS dLOCK SI1IZE WKAS
~REALLY - USED TO SET THE PROGRAM®S 1/0 RUFFER STZt. 1T WAS ALWAYS
ROUNCED UP TO SOME MULTIPLF OF 256 RBYTILSe USER®S CCULD SPECIFY
LARGE OR SMALL HLOCK (BUFFEKR)Y SI2ES FOx THE SaMt FILE DEPF NDING ON
THF APPLICATION INVOLVFO. IRAM wOULU SIMPLY KEEG AS  MANY SECTORS,
IN ONE IHPUT QOPEEBATION, 2S woutLD FYIT IM THAT PARTICULAR SUFFER.
WHAT THIS MEANT wAS THAT TREE OLDO CUNCEPY OF BLOCK S12ES RECAME
MEANINGLESS. THE OMLY LIMITATICN CEALT WITH RECORD SYTZEe A USER®S
BUFFER HAD TO BE ULARGE EKOUGH TU HOLL THE NUMBFR OF SECTOPS WHICH
ONLC RECGORD COULD POSSIBLY SFANS FOR EXaMPLE, 8 RECORD OF 258 3YTES
CoULL,y AT SOM™ PUINT IN THE FILL, SPAN THRLE SECTOKS. THUS o THE
MINIHUM  PUFFFR  SIZE FOR FILES OF THIS nECORD SIZE wOULD ALwAYS BE
768 EYTES (3 X 25601, ALL THL COMPILERS Wi RF COCED TO ACCOUNTY FOR
THE SE MINIMUMS,, REGERILESS OF WHAT 2 (I5{i® MIGHT CODE. FOR EXAMPLT,
EN RFG-1I UHSER WwHO CODED A BLOCK S12E CF 258 FOR THE ABOVE RECORC
WOULC HAVE REALLY GCITEN A 7¢8 BYTE KUFFLR,.

THIS WAS A VERY KEEN CONCEPT IN THECRY. 17T FAD WORKEOD GREAT FOR
IBM®S SYSTEM/ 3, WHY NOT UNDEw 0573 2 IT «AS NICE FOR THE SECTORIZED
CISK USERS (6416 ANLC 18 USEERS)e THE PROBLEMS AROSE WITH THE
MON-SECTORT ZED SELECTOR CISKS, ESPLCIALLY 7THC £430/33 DISKS. TC
CONFURY wITH DU SIGN CONSTPAINTS, TFAM WROTE FHYSICAL RLOCK SIZES OF
256 BYTES TO ALL SJLFCTOUR JISKS, JUSTY A5 1T DID FOR THE SECTCRIZED
DISKSe TERIS WOFKED JUST FIRE. HOWTVLR, OuUf TO TYHE FACT THAT  SMALL
FLOCK SITES, LYKE 256 bHYTLES, RESULY 1IN LARGER NUMBERS OF
"INTER-RCCCRD GAPS™,y IRAM TOUwMATTITD L1Sa SPACT WASTED APPROXIMATELY
42 30 45 OF  THL TJOTAL CAPACITY AVATLAGLE ON THF 54307323 DISK
URIVE., TRIS MANE SELECTOR PISK OWNERS  VLRY ULKAPPRY, TI6  SAY THE
LEAS T,
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THE "SOLUTTON®™ TO0 THIS, INTROUUCED Wwl1TH MIPAM AND RETROFITYED TO
IRAM IN RELEASE 6.0, WAS "VARIABLE SECTOR®™ SUPPOKT. THE IDEA, WHICH
IS NOT AFPLICARLE TO 8416 AND 18 DEVICES SEEMS SIMPLE 1IN THEORY,

-~ PUYT AS YOU WILL SEE, IT 700 HAS SOME SxHOPTCOMINGSs THE IDEA IS TO
ALLOM A USER TC “SET" WHATCVER SECTOR SIZE HE TESTRES FOR A GIVEN
FILE. THE IDFA PBRLING THAT, HY USING LARGER SECTOR STZES, MUCH
RETTER TRACK UTILIZATION PERCENTAGES CAN BF ORTAINFD, JUST AS THEY
ARE wITH THE OLD CONVENTIOMAL ACCESS METHODS.

THE USEF SPCCIFYIES THE VARIAULE SECTOR SILZE BY MEANS OF ANOTHER
®/7 DO OCARAMLTER, “VSEC=KNEN®™. UNLIRT MANY OTHER MTRAv “CcO"
PARKAME TERS,y THIS ONT MUST EXIST IN ALL JUu? STRFAMS WHICH USE THE
FILE. FATLURT 10 CODE IY WILL KFSULTY i A& "DV1T7™ OPEN ERROR. THIS
IS WHERE THE PROBLEM BECGINS, (THEORL TICALLY YCU CAN  USE THE
s ACCEPI™ PAGAMNMETIH ON LFD STETEMONTS 0OF ALL SUSBSEQUENT USERS OF
THE FILE,y JNSTTAD OF COOJI NG & "™VSEC™ ON THTIR "00"e HOWLVER, THe RE
AJE THOSE 0S/7 SOFTWARL PERSONNEL Wb CuNTEND THAY AN “ACCEFT"™ MAY
f0 SOMF UNWANTED PROCESSING, 2SS WwWELL AS HANDLIMNG THt  VARIABLLE
SECTIR FROCESSIANG  INDIDPEURSEINT CF A “DU™ PARAMETER. ALSCy THERE IS
NO WAY TO LOTH “AZCIPT®™ AND “oXTENDR®™ & FiLF, 2S THE SE PARAMETERS
AREC My JUALLY E£XCLUSTVE.) ALL cF THe VSEC SIZING TAKES PLACE
EXTEGRNALLY TO “IRAM, AND IS COMMUNTICATED TC CS/3 ONLY WHEN THE FILE
1S ACCESSED. COMPILERS ANG  SYSTLHM UTILITIFS ARF STILL UNLER THE
ASSUMPTICY THAY THE REAL SFCT07 SIZE IS o858 RYTESy AND THEY ENSURE
THE IR MINIMUM PUFFER SIZES ACCORUIMGLY,.

SGy THE INITIAL PROBLLM™ WITH VSEC FILLS IS THAT CCVPILED CODE IS
NO  LINGER  "RLOCK SIZL INDEPEWDEWT™ AS IN THE ORIGINAL IRAM
IMPLEMENTATICON. YOU CAN MDD LOCMGER VARY MIRAM RUFFER STZES FOR THE
SAME FItte WITHOUT SOVME CONCERN FOR FHYSICAL BLOCK SIZES. 1T IS
VERY EASY, INYLG, 1C ENL UP WI1ITH & 512 FRYTE BUFFER IN AN RPG
PPOGHAM WHICH TAN Nul EVEN BLGITN TC KHOLO THE 2048 BYTE SECTOR SIZES
ASSICNID RY A USER <ITH A "VSEC™ PANRSLTER. THE SECOND PROBLEM
RESULTS  FROM THE FACTY THAT CSSENTIALLY THE SAML RULES APPLY TO THE
SECTOR, WHETHIXR IT IS 25 RYTELS CR SOMF LAPGER S12E, SUCH AS 2048
FYTESy IN  LENGTH. RFMEMTFER  Tht  £S2 :tYTE PFCORP IN THE 256 BYTE
SECTUR THAT YIFLOED o 768 LYTE MINIMUM LOFTER 7 IF I HAVE A 205C
“YTE (OR LARGER) RECULRD AND A 20483 BYTE STCTI0Rey 1 NEED 3 X 20488, OF
€14 QY TES AS & MINIMUM QUFFER. YOU wOULD FAVE TU  MARNUALLY THMSURE
THAT ALL FROGPAMS AKD UTILITIES HAD THLIR “sLOCK SIZES™ OP “RLCCORD
CONTATINS®™ SPECTFICATIONS COUED LARGE ENCuUGH TO HOLD ONE OF THESE
6144 BYTE AREAS, NOT JUST 2048,

VSEC SITING MUST BE UUNE WITH GREAT CARE, AND ALL PRUGRAMS USING
THAT FILTD MIUST HAYE THLCIE  “BUFFER  SIZES™ (RLOCKING FACTORS)
ASSIGNED T0 PRE COMPATIRLE WITH TW. VSEC, CNCE CHOSEN. IN
CALCULATING VSEC, YOU MUSTY FIRST GETORMINE YOUR “SLOT SIZE". THIS
IS EITKER YOU? RECCRe SILE,s ORy 1F YOU ART USING RCB*S, YOUR RECOPRD
SI2E PLUS QONF, THZ TRICY ThEm, TS 10 CHOSE A VSEC SIZE THAT IS AN
EXRCTY MULTIPLD OF ™SULOT SI76%. FOR LarMpLT, IF 4E HAVE 130 BYTE
RECORDS,y ¥ITH RCDR°®Se WE WCULD HAVE & LLOT SIZE COF 1021e LET®S SAY
JHAT WE CFCIDC IN THIS CAST 71O USE A vSLC S178 OF 1310, AS THIS
POULL £ XACTLY #1OLD 10 SLOTS. (NOTF TeAT ¥STC NEEU ANGT PE A MULTIPLE
CF 2%6!) THIS ¥wOulLD MEAN THAT:

DCCUMENYT:TUUA-FGO FCv:leC SECTICNz4 .5,
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- LLL USER PFOGRAHS MUST HAVE BLOCKING FACTORS TO GUARANTEE
AT LTAST A 101C RYTE BUFFER. ' » : :

- ALL DEVICE ASSIGAMENT SETS FOP THAT FILE MUST INCLUDE A
“//7 DO VSECZ1010" PARANCTER SETTING.

"NUW  LETS DECIDE THAT YOU SUCDENLY DECIODE T0 PERMANENTLY REMOVE
THE KCR WITH A DATA UTILITY, BECAUSE YOU WANT T0 RUN THE FILE UNDER
I1MS/90. RCB®S WLRE SUPPOSEC 10 bE “TnRANSFARENT™ TO USER COCE, THERE
PRESENCE WAS SUPPOSEL TO BE ELECTARLE AT FILE CREATICN, WITH NC
OTHER CONSIDERATIONS. NOT SO WITHt VSEC! EFCAUSE, TAKING OFF THE RCEP
CHANGES YOUR SLOTY SIZE, AN NOW, THE ORIGIMAL VSEC RESULTS IN A
SITUATION WHTRE THE RECORDS WILL SPAN SECTOFRS. THIS, PER ORIGINAL
SECTOR RULES, MEANS THAT YCU MUST HAVE BLFFER SPACE FOR T40 SECTORS
OR 2 X 1010, OR IN OTHER WwOPLS, JL20 BYTES. BUT MOST OF YOUR
FPOGRAMS WERE ORIGINALLY COMFPILEL TO ENSURE ONLY ROOM FOR A 1610
EYTE PUFFER. THL RESULT IS THAT YOU MUST FITHER RECOMPILE THEM ALL
WITH DIFFERINT BLOCK SIZE SELECTIONMS, Owx SELECT A NEw VSEC SIZE AND
CHAKRGE ALL YOUP JCL 10 AUHFRE YO ITV.

A FINAL ASPECT OF VSEC WHICH IS INTONDED TO0 HELP PECTIFY THIS
PROBLEM IS & VARIATION COF THE “VSEC®™ STATEMENT, IN WHICH ALL JCL
FOR A PARTICULAR FILE 15 COLED WITH “VvSECZYFS™ INSTEAD CF
“VSECINNNN"e TN THIS CASC, MIRAM USES THE SLOY SIZE AND THE SUFFER
SI2E OF 7THE PROGRA™ THAT IS USING THE FTLE, AND CALCULATES THE
LAFGEST VSEC WHICHY WwILL FIT INTC YHAT PUFFER. THIS KEEPS FUTURE JCL
CHANGES 10 A MINIMUM, RUT MEANS THAT:

- YOU® LOAD PROGRAK (POSSIBLY A DATA UTILITY) MUST HAVE 2
CARTFULLY CONSIDERED ELOCKSIZE, SO AS 7O YIELD THE VSEC
SI1ZF THAT VYOU DETERMINE 10 3t THE MOSTYT EFFICIENT, FOK A
PARTICULA R SLOT SIZE,

- ALL PROGRAMS WHMICH ACCLSS THE FYLE MUST HAVE AT LEAST
“"VSECZYES™ (BUT Coull BE CODE O Wl1TH THE ABSOLUTE VSEC).

- ALL USER PROOLRAMS MUSY THEN PE CODED WITH BLOCK SIZES
LARGE ERNOUGH TU MOLD THE ¥SEC CALCULATED QY THE LOAD
PROGSCAM, ‘

- THOSFE BLOCK SIZES MUST HE  CCCEDN SO THAT  THEY D0 ANOT
RESULT TIN A& LARULEF RUFFER STZL THaN THAT OF THC LCAC
PROGKAM, JTHERWICSE, THE CALCULATEL VSEC SIZE OF ThAT
USIN®  PRIGRANM WCULD Bt DIFFERINT THAN THE ONE CALCULATED
FOR THE LOAD FROGRKAM, RECULTING IN & "OMIT7*" ERPCRJ(THERE

IS SUME  LUESTTION AS TC WHETHIR TKIS LAST POINT IS VALIC
ey}

A USER SHCOP Will HAVE Y0 CETECHMING WHETHER “VSECINNNN®™ OR
“VSECTYES™ 1S THE PEITER METHOD OCOF TIMPLEMENTING VARIABLE SECTOR
SUPPORT ON THRIR SELECTOR DISKS. UNFCRYUNATELY, NFITHCR COMES CLOSE
T0 FROVIDING THE TRUL LLOCKST ZE INDEFENDENT FLEXTSILITIES
CRIGINALLY AFFOROED 10 A VUSEK OF 2%6 SYTL SECTCRS.
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Se
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MISCELLANOUS CONSIDERATICNS.

ANS 74 COROL EXTEND,

IN ALL PRTOR 083 RFLEASESy THE LESIGN WKAS  SUCH THAT JCL
SPECIFIED FILY PARAMETERS TOUK PRECEDENCE OF THOSE CODED IN  THE
PROGRAM. FOR EXAMPLE, TF A USER CCDTC ", ,EYTEND®™ ON AN LFD FOR A
SEQUENTIAL OUTPUT FILL, THEN IT EXTENDF YU THE FILES THTIS IS NOT TRUE
OF SEQUENTIAL MIRAM GUTPUTe THCORL 1S M CORCL OPEN OPTION CALLED
“OFEN EXTEND™s ONE hOULD THINK THAT THIS WOULC ALLOXY A USER TO
REQUEST AN CYTENTN, IN CASE IV WAS NOY KOQUESTED IN JCL. ONE WOULD
ALSO THINK THAT IF YCOU CULDFO "OPEN OUTPUT®™ AND USED A ™, ,EXTENC™ ON
THE LFD THAT YOU wQULL ALSO GEY EXTENLINGe THE LATTER IS NOT SO
FOS KIFAM OUTPUT FILDS, THE COPGL OPLN VEPE HAS PRESTDENCE. THIS
ROULL 30 UNDIRSTANCARLE LXCEPY THATYT IN THD SAME 74 COPOL, WHEN
USING CONVENTIONAL  "SAM®™ FILES, THF  JCL OPTION STILL TAKLS
FRECEDENCE. THIS POINT CF CONFLICT HAS TEEN TAKEN UP WITH SPCRRY
UNTVAC VIA A “RIQUEST FCR CHANGE®™ SUBMITIED AT  THY  FALL 80 AuLUA
CONFEFRENCE.
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