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SET 1 UKIFLG EQU'S
SYSTEM urs
MBS MULT1«BATCH REBBURCE SCHEDULER
NAME? MBS

PURPBSF SCHEDULES BATCH JBBS FOR EXECUTIBN BASED BN THEIR
RESOURCE REQUIREMENTS

DESCRIPTION?
THE MBS MBDULE, PART OF tvHWE RBBAT GHBST, CENTAINS TW8
MAIN RBUTINES, MBSOP (REPART) ANpD MBSe THE FIRST Of
THESE, CALLED AS MBEOP BY RBBAT T8 OPERATE ON NEWLY
SUBMITTYED JOBBS AND AS RgPART BY MBS 718 ACT BN ALL QBBS
WHEN THE PARTITION ATTRIBUTES HAVE BEgN CHANGED, 1S
RESPONSIBLE FOR SETTING THE BITS IN BRIPART THAT TELL
WHETHER A GIVEN JBB 1S ABLE T® RUN IN A GIVEN
PARTITIGN BASED &N THE MATCH OF RESBURCESs THE MAIN
RBUTINE, 8F COURSE 1S MBS, 1IT 1S CALLED BY RBBATM
EITHER AS A RESULT 8F A GMOST FUNCTION CBDE IN A CUMBU
REQUESTING AN MBS FRBM THWE MONITBR, BR WHEN A NEW
BATCH JBB HAS BEgN ADDED 70 RBBAT'S TABLgSe RBBATR
ALS® CALLS MBS T8 BTART UP BATCH JPBS AFTER A CRASH,
MBS PERFORMS THE FSBLLBWING TASKS}

1) PLILK » THE PARTITION ATTRIBUTE LOCK IS TESTEDs
IF IT 1S NBN ZgRA CONTREL IS CHANGING RARTITION
ATTRIBUTES AND MBS EXITS, 1IF IT IS ZeR® MBS SETS IV
T8 PREVENT ATTRIBUTE CMANGES WHMILE MBS 1s RUNNING,

2) PLICHG = THE PARTITIBN ATTRIBUTE CHANGE FLAG 1S
TESTEDs IF IT IS ZER® MBS CONTINUES, 1IF IT 18 NONe
ZERB, IT CONTAINS SEY BIYS FOR EACH PARTITION WHOSE
ATTRIBUTES HAVE BEEN CHWANGED, AND MBS CALLS RpPART 78
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UPDATE THE LEGAL PARTITIBN BITS (BHIPART) FOR ALL
BATCH JBBS,

3) MBS DETERMINES WHETHER A BATCH JBB C8ULD PBSSIBLY
Be RUN NBW THIS 1S DBNE WITH TWO CHMECKS!

A) IF ((SIBUAIS)=(SIBUIS))I#(SIBFIS) <* @
EITHER N@ MBRE BAYCH USERS ARE ALLOWED @R THERE
ARE NONE T8 RUN.

By IF GI;FRE = 0 THERE ARE NO GeT! TABLg SLOTS
AVAILABLE T8 MBVE RpSOURCE INFORMATIAN INTEB CeRg,

IF EITHER OF THESE CHWECKS FAILS MBS EXITS

4) MBS NBW STEALS A USER SLBT FROM THE SNULL STATE,
IF A JBB 1S SCHMEDULED IT WILL USE THIS USER NUMBERs
AND 1F NBT 1Y WILL BE RETURNEDs THE SLOT MUST BE
STOLEN AT THIS TIME T8 BE SURE ONE IS AVAILABLE 718
RUN THME JBBe IF THERE ARE NONE AVAILABLg, MBS EX]TS

8) A BIT MASK 1S BUILY WITH A BIT ON FBR EACH PARTITI

WHICH 1S NEITHER RUNNING NBR LBCKED AND wHESE MINIMUM
RESBURCES ARE AVAILABLE,

6) THE HWIGHEST PRIGRITY JOB 1S SELECTED AS THE CANDID
JBB (CJ)e WHMENEVER A CANDIDATE JOB CANNAT BE RUN, MBS
UPS WIS PRIGRITY BY THE PRIGBRITY INCREMENTs AND SgLECT
THE NEXT HIGHWESY PRIGRITY JOB AS THE NEW CJe AN EXCEP
T8 THIS 1S WHEN THE CJ HAS 'Ft PRIOGRITY, IN WHICH

CASE 1F THE CJ CeULD EVER BE RUN MBg gX1vS WITHOBUT
ATTEMPTING 70 SCHEDULE BTHER JBBSe IF THE BATCH QVEVE
18 $XHAUSTED WITHOUT SELECTING ANY JBB T8 RUN, MBS
EX1TS,.

7) THE CJ1S BHIPART 13 ANDED WITH THE MASK BUILT IN
FIVE ABBVE AND, !F THE RESULT 1S ZER®, A NEW CJ IS
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SELECTED.,

8) THE ACCOUNTY OF THWE CJ 1S CHECKED AGAINST THOSE OF
ALL RUNNING JBBS T8 SgE IF EITHER THE CJ B8R A RUNNING

wOB SPECIFIED ACCOUNT. IF THIS 1S TRUE A NEW CJ
18 SELECTED.

9) IF THE CJ SPECIFIED BRDER ALL RUNNING V8BS AND
THOSE IN THE QUEUE ARE CHECKED AND IF ANY WITH THg
SAME ACCOUNT HAVE A LOWER SYSIDs, A NEW CJ IS SELECTED

10) THE RESBURCES REQUESTED BY THE CJ ARE CHECKED
AGAINST THOSE AVAILABLE IN THE SYSTEM AND [F ANY ARE
UNAVAILABLE A NEW €J 18 SELECTED,

14) IF THE CJ SPECIFIED SERIAL NUMBERS FBR DISCS ON
H1S LIMIT CARD TWE FOLLBWING CHECKS ARE MADE!

A) ANY SERIAL NUMBER THME GJ REQUESTED EXCLUSIVE
MUST NOT BE IN USE B8R REQUESTED EITHER SHMARED OR
EXCLUSIVE BY ANY 8THER RUNNING USER,

B) ANY SERIAL NUMBER THE CJ REGUESTED SHARED MUST
NBT BE IN USE 8R REQUESTED BY ANY RUNNING J8B AS
EXCLUSIVEs

€) THERE MUST BE FREE SPINDLES (BEYOND THOSE KEe
QUESTED BY THE CJ) T8 MBUNT ANY REGUESTED SHARED
SPINDLES NOT ALREADY MBUNTED

D)y THERE MUST BE RBAM IN THE INeCORr SERIAL
NUMBER TABLES T0 HOLD THE CJ'S SERIAL NUMBERS,

Ir ANy OF THESE TESTS FAIL A NEWw CW 1S SELECTED
12) THE C. MAS NOW BEEN SELECTED T8 RUN
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13) A GET! TABLE SLBT IS REMBVED FROM THE FREE CHAIN
AND THE JBBS RESOBURCE INFORMATION (AND OTHER INFO) IS
MBVED FRBM THE RBBAT BATCH TABLES INTO IT,

14) AVRNBU 18 INCREMENTED FOR ALL MBUNTED SHARED
SPINDLES YHE JBB HAS REGUESTED AND THg DgVICE BWNERSH]
BIT (ASPIN) 1S SgT FOR THESE SPINDLES, TMESE BITS

ARE TRANSFERED 18 GIIASPN AND EVENTUALLY TO@ JIASPIN,

15) THWE RESAURCES TWAT TWE JO8B REGUESTED ARE ADDEV
T8 THE BATCH CURRENT TOTALS

16) THE JBB'8 SERIAL NUMBERS ARE MOBVED 16 THE CCRE
SERIAL NUMBER TABLES

17) THE J8B 1S MBVED FRBM ITS PRIBRITY cHAIN T8 REBAT
RUNNING CHAIN

{8) THE BATCH BIT IS SEY IN THE JOB1S UWiFLG2 AND
MBS CALLS ADD1 TO START UP THE USER

19) FINALLY MBS RETURNS T8 THREE ABBVE T8 TRY T8 STAR
ANBTHER JB6B.

REFERENCE {

MBS 1S PART OF THE RBBAY GHOSY WHWICH ALS® CONTAINS
RBBATM AND RBBATR. THE TABLES MBS USES (BATCHs GETI,
RESBURCE, AVR, PARTITION, ETCs) ARE DESCRIBED IN THE
DATA BASE TECHes MANUAL
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MBS
MBSOPR

M7

M8

YFF

X80
BT31780
NB31780

TMPSTK
OCT4

UMIFLG
SLiIBPR1B

F1PR]
RUNPR1
RRBIT
JEBLT

SLIPI

si18UIs

THE MULTI*BATCH SCHEDULER
SET BHIPART BITS FOR A GIVEN JBB BAS
8N 178 RESGURCE REQUIREMENTS

MASK

MASK

MASK

TABLE BIY
TABLE BITS
TABLE BITS

RBBAT!S STACK USED T8 PUSH AND PULL
INPUT! DEVICE TYPE USED T® CHECK
WHETHER A SERIAL NUMBER IS THE SAME

RESGURCE TYPE AS ANOTHER
1/8% BATCH BIT I8 STORED HERE TO MA.

NEW USER BATCH

INPUTt BATCH DEFAULTY EXECUTIEN
PRIGRITY PASSED T8O ADDY WHEN JBB IS
STARTED

RBBAT 'F! PRIORITY JOBs PRIBRITY
CHAIN INDEX

RBBAT RUNNING JBBS PRIBRITY CHAIN
INDEX

INPUTS RERUN BIT IN BwiSDA
INPUTE JOBENT SUBMITTED BT IN BWiS

INPUTS AMOUNT IN 286THS TO INCREMENT
PRIGRITY WHMEN J8B 1S PASSED BVER FBR
SCHEDUL ING

1/0t NUMBER OF BATCH USERS RUNNING
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S1BUALS

S18F!s

SIMBSF

SNULL
SBiHG

SBITQ

UBIFL
uUBtBL

SVIRS!Z
SBIRTY

SHIRTAT
SHiIRBCU
SHIRGCUY
SHIRBSUM

SHIRBCU

6
USED T8 DECIDE WHETHER T8 SCHEDUWE
INCREMENTED WHEN A NEW JBB 1S STARTE
INPUT! NUMBER BF BATCH USERS ALLOWED
78 RUN USED T8 DECIDE WHETHER T8
SCHEDULE
1/8% NUMBER OF BATCH JBBS IN THE QUE
USED t® DECIDE WHMETMER T8 SCHEDULE.
DECREMENTED WHWEN A NEW JBB 1S RUN
BUTPUT; MULTI«BATCH SCHEDULE FLAG SE
WHEN MBS MUST WAIT FBR A GET! TABLE
ENTRY » CAUSES ANBTHER MBS IN 5 SgC

STATE INDEX 8F UNUSED USER SLBTS
1/81 STATE HEAD TABLE USED T8 STEAL
USER NUMBER FBR NEW BATCH J8B

1/81 STATE TAIL TABLE USED T8 STEAL
USER NUMBER FBR NEW BATCH J8B

1/8t USER STATE FLINK USED TB STEAL
USER NUMBER FBR NEW BATCH JBB

1/81 USER STATE BLINK USED T® STEAL
USER NUMBER FBR NEW BATCH U8B

HIGHEST INDEX INT8 RESAURCE TABLES
INPUTt RESOURCE TABLE USED T8 CBNyER
RESOURCE INDEX TO DEVICE TYPE T8 MOV
SERIAL NUMBER INF& T8 CEBRE AND CHECK
WHETHER SERIAL NUMBERS ARE SAME DgV]
INPUT: RESOURCE TABLE TBTAL BN SYSTE
USED T8 CHECK WOBW MANY CAN BE ALLBCA
INPUT! RESBURCE TABLE BNLINE CURRENT
Ye CHECK HOW MANY ARE IN USE
INPUT: RESOURCE TABLE GHOST CURRENT
T8 CHECK HOW MANY ARE IN USg
INPUTS RESOURCE TABLE MAX AVAILABLE
BATCH USED T8 CHECK HBW MANY ARE
AVAILABLE
1/8: RESGURCE TABLE BATCH CURRENT US
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SBIRBDF

AVRTBL 812
AVRTBLNE
BATAPE

AVRTBL

AVRNOU

AVRID

BH {HPR!

BHITPR?

BHILINK

BBIP]

7
T8 CHECK HOW MANY ARE AVAILABLE AND
INCREMENTED WHEN A NEW JOB 18 SCHEDU
THAY REQUESTED THEM
INPUT1 RESOURCE TABLE BATCH DEFAULT
USED T8 KEEP B4WIRES UP TO DATE

NUMBER OF TARPE ENTRIES IN THE AVR
TABLES USED T8 FIND PACKS

NUMBER OF gENTRIES TOTAL IN THE AVR
TABLES USED T8 FIND PACKS

FIRST DCT INDEX THAT HAS AN AVR
TABLE ENTRY USED T@ CBNVERT DCTX

Y8 AVRX

INPUTS AVR SERIAL NUMBER/FLAG TABLE
WBRD 0 USED T8 CUMPARE REQUESTED
SERIAL NUMBERS WITH RUNNING = WBRD!
BIT 2 USED T8 CHECK WHETHER WBRD 0 C
BE TRUSTED

BUTPUT: AVR NUMBER OF USERS CBUNTED
WHEN A JOB REQUESTS AN ALREADY MOBUNT
SHARED PACK

INRUTS AVR USER NUMBER = IF THIS IS
NONwZER® THE PACK 15 EXCLUSIVE

1/8t BATCH GUEUE TABLE IN RBBAT
PRIBRITY HEADS USED T8 MBVE FRBM BB
T8 JOB AND RECMAIN T® NEW PRIBRITYS
1,83 BATCH QUEUE TABLE IN RBBAT
PRIBRITY TAILS USED T6 MBVE FROM JOB
T8 JOB AND RECHWAIN TO NEW PRIBRITYS
1/8% BATCH QUEUE TABLE IN RBBAT
PRIBRITY LINK USED T8 MBVE FROM WBB
70 JBB AND RECHAIN T8 NEW PRIBRITYS
1/78: BATCH QUEUE TABLE IN RBBAY
INCREMENTAL PRIGRITY INCREASED BY
SLI1P] WHMEN JOB 1% BYPASSED FOR
SCHEDUL ING
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8
INPUT: BATCH QUEVE TABLE IN RBBAT
RBID USED T8 CHECK LEGAL PARTITIUNS
AND MBVED T8 GIBIRID
INPUTt BATCH QUEVE TABLE IN RBBAT
$YSID USED 70 CHECK FOR ORDER REgSTRI!
AND MBVED T8 PLMISID
INPUT! BATCH QUEVE TABLE IN RBBAT
LIMIT CARD TIME VUSED Te SCHEDULE AND
MBVED T8 GIWETIM
1/8% BATCH QUEUE TABLE IN RBBAT
FLAGS AND SYARTING D]SC ADDRESS » JE
USED Y8 CHECK LEGAL PARTITIONS « SDA
MBVED TO GIISDA » BWISDA 1S CLEARED
UNLESS RRBIY Is SET
INPUTI BATCH QUEVE TABLE IN RBBAT
ACCBUNTYT USED FBR ACCBUNT CHWgCK
1,83 BATCH QUEUE TABLE IN RBBAY
RESBURCES USED FPR SCHEDUL ING AND
KEPT UP T8® DATE FBR DISPLAYS = MUVED
T8 GIIRES » BYYE O IS PRIGRITY MOVED
T8 GIBIPR]
1783 BATCH QUEUE TABLE IN RBBAT
SHARED SERIAL NUMBER HEAD USED T8 MA
SERIAL NUMBER TESTS « MBS SORTS LIST
FOR RECBVERY AND RERUN PURPBSES
INPUTI BATCH GQUEVE TABLE IN RBBAT
EXCLUSIVE SERIAL NUMBER MWEAD USED T8
MAKE SERJAL NUMBER CHECKS
1/81 BATCH QUEUE TABLE IN RBBAT
PARTITION BITSt A BIlY ON MEANS THE
JOB QUALIFIES pBR THE pARTITION, SE
BY MBSOAP WHMEN THE J&B 1S SUBMITTED,
MBDIFIgD BY REPART WHEN PARTITIGN
ATTRIBUTES CHANGE, AND USED BY MBS
10 SEE IF THERE IS A PARTITION TO RU
THE J&B IN
INPUTS: BATCH QUEVE TABLE IN RBBAT
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9
SERIAL NUMBER USED TO MAKE SERIAL
NUMBER CHECKS « MBVED 78 TSERIAL
1/8: BATCH QUEUE TABLE IN RBBAT
SERIAL NUMBER LINK USED T RUN SERIA
NUMBER CHAINS AND T8 88RT SERIAL
NUMBERS FBR RERUN AND RECOVERY
INPUTY BATCH QUEVE TABLE IN RBBAT
RESOURCE INDEX USED 78 MAKE SERIAL
NUMBER CHECKS « CBNVERTED T8 DEVICE
TYPE AND MBVED TU RSERIAL

1/81 GET! TABLE = HEAD OF FREE ENTR]
USED T8 DECIDE WHETHMER T TRY T8 SCHW
ULE e GET! ENTRY 710 FILL IN IS
REMBVED FROM WERE

BUTPUTS GET! TABLE «STARTING DISC AD
(AND JEBIT AND RRBIT IF SET) ARg
MBVED WERE FRBM BWiSDA

BUTPUT! GET! TABLE «~RESBURCES FROM B
ARE MBVED HERE

BUTPUT: GET! TABLE «DEyICE BWNERSHIP
BUILT BY MBS IN BI3jASPN ARE MBVED HE
BUTPUT) GET! TABLE «PARTITION NUMBER
BELECTED BY MBS |S MBVED MERE
BUTPUTt GET! TABLE «TIME FRBM BHiTIM
1S MBVED HERE

BUTPUT! GET! TABLE «RBID FRBM BBiIRID
MBVED HERE

BUTPUT! GET! TABLE «USER NUMBER TAKE
FRBM SNULL IS PUT MWERE = IT WILL BE
THE USER NUMBER OF THE NEW J8B
BUTPUT!I GET! TABLE «THE SHARED SERIA
NUMBER HMEAD ®F TME CHAIN FBRMED WHEN
MBS MBVES SHARED SERIAL NUMBERS 18 C
1S PUT MERE

BUTPUT; GET! TABLE «THE EXCLUSIVE SE
NUMBER HEAD INTS LSgRIAL IS PUT HERE
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LPART
MBSOP

PLILK

PLICHG

PLBIUSR
PLHITOL

PLMICUR

PLHITL
PLHETY
PLHISID
PLDIACT
PLHIFLG

1Q
WHEN MRS MBVES THE SERIAL NUMBERS TO
BUTPUT! GET! TABLE «THWE REQUESTED RU
J8B PRIGRITY IS MBVED WERE FRBM BawW!

NUMBER OF PARTITIBNS IN THE SYSTEM
LPART#SYVIRS1Z USED 718 THREAD THROUGH
PLBIMAX AND PLBIMIN

1/88% PARTITION CHANGE | BCK « IF SET
CONTROL IS MESSING WITH THE PARTITIC
AND MBS CANT RUN « IF NBT MBS SETS I
70 KEEP CONYRSL @UT OF THE WAY

1/8¢ PARTITION CHANGE FLAGS SET By
CONTROL TO SHBW WHAT PARTITIONS HAVE
BEEN CHANGED « MBS STORES USER NUMBE
FROM SNULL INT® TOP BYTE

BUTPUTS PARTITION TABLE = USER NUMBE
FBR NEW JOB IS STOBRED MERE

BUTPUTI PARTITION TABLE = TOTAL WOBS
RUN IN THIS PARTITION COUNTED UP BY
MBS WHEN A JBB IS ScHEDULED IN THIS
PARTITION

BUTPUT! PARTITION TABLE = TBTAL «BBS
RUN IN THIS PARTITION SINCE CHANUE B
RECOVERY COUNTED UP BY MBS WHEN A JB
1S RUN IN TH]S PARTITIBN

INPUTI PARTITION TABLE » TIME LBWER
LIMIT USED BY MBS 18 SCHEDULE woObBS
INPUT! PARTITIBN TABLE « TIME UPPER
LIMIT USED BY MBS te ScHEDULE JBRS
BUTPUTI PARTITION TABLg » SYSID STOR
IN BY MBS FROM BH3s1D

BUTPUT: PARTITIBN TABLE = ACCOUNT ST
IN BY MBS FROGM BD:IACCT

1/8% PARTITION TABLE « FLAG BlTSH
BITO = HBLD IN CORE

8171 « ACCBUNY SPECIFIgD

BITe ¢ JOB RUNNING HWERE
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BIIASPN

BADRS
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svi

11
BITi2 ¢« CR JOBS LEGAL
BIT13 » JOBENT JOBS LEGAL
B1T14 = RB JOBS LEGAL
BIT¢S » LOCKED

THE BITS ARE USED T® DECIDE LEGAhL
RARTITIONS AND MAKE THE ACCBUNT GHEC
INPUTS PARTITIBN TABLE o RESBURCE MA
USED BY MBS T8 SCHEDULE WOBS

INPUTt PARTITION TABLE » RESBURCE MI|
USED BY MBS T8 SCHEDULE W8BS

BUTPUT! IN CORE SERIAL NUMBER TABLE
INTO WWICH MBS MUVES S#WISER

1,88 IN CORE SERIAL NUMBER TABLE
WHICH MBS USES T0 LINK UP IN CORE
SERIAL NUMBERS T® GIBIXLN AND GibBisL
BUTPUT! IN CBRE SERIAL NUMBER TABLE
INT® WWICH MBS STBRES THE DEVICE TYP
DERIVED FROM S#BITYP AND SBIRTY

1761 RBBAT!S STATIC DATA AREA

B8 WORD AREA WSED v BUILD RESBURGE
TABLE 8F AVAILABLE T6 BATCH

1/8: RBBAT!S STATIC DATA AREA

4 WORD AREA USED T6 BUILD DUMMY Byw:
WHICH 1S INCREMENTED F@R SHARED
SERIAL NUMBERS NBT MBUNTED

1787 RBBAYT'S STATIC DATA AREA

3 WORD AREA USED T8 BUILD DEVICE 8WN
ERSHIP BITS

1783 RBBAT'!S STATIC DATA AREA

CELL UgED T® HeOLD WaRD ADDRESS sF B#
FER THE CANDIDATE JoB

INPUT; RBBAT'S STATIC DATA AREA

CELL THWAT WHEN SET SAYS RBBATR 18 RU
AND MBS SHBULDN'T

1/83 RBBAT!S STATIC DATA AREA

MBS SETS THIS CELL NBN ZERE® T& TURN
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B8FF TWE SPECIAL SAVED ENVIRONMENT IT
SAVES

CALLED: T8 REPGBRT 18Nt STATE ANp BEG
SWAP 8F NEW BATCH J8BS

CALLED! T8 START RUNNING BATCH QUEUE
PRIGBRITY CHAINS

CALLED: T8® CONTINUE RUNNING BATCH qu
PRIGRITY CHAINS

CALLED! T® SAVE A SPECIAL RBBAT ENVI
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MBSF

HANDLES PRIGRITY 1F1 JBBS WHICH CANNBT Bp PRESENTLY
SCHEDULED. IF TWE JOB CBULD BE RUN IF ALL PRESENTWLY
ALLOCATED RESMBURCES WERE FREE, N8O WBB IS SCHEDULEDs
BTHERWISE SCHEDUL ING CBNTINUES
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CURRENT CANDIDATE 1S F PRIBRITY
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CANT RUNJKEEP G8ING
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T@ THE SNULL QUEUE = THEN EXITS, MBSX1 JUST EXITSe
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