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3 THIS SUR-PROGRAM ASSEMBLED WITH SYSTEM PARAMETER FILE - S,MAC(V414)
XLI1ST

LIST

iTHIS SUR-PRNAGRAM ASSEMBLED WITH CONFIGURATION DEPENDENT FEATURE SWITCHES = FT525B,MaC(
vees)

¥LIST

LIST

IFE FTDISK+FTRCL17+2,<
TITLF SCHENB - SCHEDULING ALGORITHM FOR SWAPPING SYSTEM(10/54) (BURROUGHS DISK)
>

IFE FTDISK+FTRC17+1,¢
TITLF SCHEDRD - SCHFDULING ALGORITHM FQR SWAPPING SYSTEM(1@/57) (DATA PRADUCTS DISK)
>

SURTTL CL¥CSW R,KRASIN/AF/TH/RCC TS @2 JUME 69 vazi
XP VSCHEN, 421+

sPUT VERSION NUMBER IN GLOB LISTING AND LOADER STORAGE MaP

INTERNAL FTRC1@ JTHI® SQURCE FILE MAY BE ASSEMBLED TO USE ETHER THE
i NEW PDP-13 DISK (MODEL RC-12) QR THE QLD PNP-6 DISK (DATA
3 PRODUCTS DISK FILE) FOR SWAPPING,

1FN FTRC12, <
ENTRY RCXSKD 3THIS SYMBOL IS SOLELY TO PERMIT SYSTEM
RCXSKD ! i BUILNER TO RETRIEVE THE CORRFECT BINARY FILE,
INTERNAL XCKCSHW

>

IFE FTRC1B, <
ENTRY XCKCSW

>

EXTERNAL JOB,JBTSTS

EXTERNAL JURTQ,PJBSTS

EXTERNAL PJUBSTS, TIMEF ,MJ0OBN

INTERNAL NXTJUOR,FTSWAP

$ACCUMULATOR DEFINITIONS ---
QJ=DEVDAT 3QJOR WORD
SW=TACH ;STATUS WORD

JEITEM 1JOB NO,

PINITIALTIZFE SCHEDULER (CALLED FROM SYSIN] BEFORE ALL OTHER
; DEVICES ARE INITIALIZED)

INTERNAL NXTINI

XCKCSwW

NXTINI! MOVET TAC,MAXQ IMAX, NO, OF QUEUES
SETZM AVALTB(TAC) ICLEAR SHARARLE DEVICE AVAIL. FLAGS
SETOM REQTAB(TAC) ISET SHARABLF NEVICE REQUEST COUNT

P70 -1, I,F, NO JOB WATITING OR
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59

AG
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200073

ro%074

Aerpes

rerQ%6

365040

4020¢0

42070

402070

Pe3ual

Apn32e!

pPaz23!

nga321"

SO0JGE

QETZM

SET#EM

SETZM

TAC) -2

nJos

XJ08

JORQUE

1 USING NEVICE OTHER THAM INITIALIZATION

ICLEAR NO, OF JOBS WNEEDING REQUEING

ICLEAR NO, OF JQRS NFEDIMG EXPANDING

JCLEAR JUNB NO, TH BE REQUEUEN
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- SCHEDULING ALGCRITHY FOR SwaPPIrgG

CLKCSW R, KRASIN/AF/Tu/RcC TS

eenp12

20¢p11

07312

*P0P13

"pra14

ABra15

Qupd16

rora17

PB2P28

rog?1

rPALP2

Aa?a723

PrAN224

rBrA25

P@AY26

rerg27

200030

Ane031

QoMp32

200033

nooB34

AO2BI5

APeR3I6

agra3z?

nQeg40

336020

254000

PU5220

205120

205240

612244

254020

331074

272174

253270

336270

254270

221310

554174

62%170

02170

254070

3360

254070

370174

602108

254020

211240

200040

260140

Corsad

aAgrgz2

Aprr20

777777

02309

AAza22

azra21!

Ig2220

PRAIA1T

7png15"

Rorane

233441

rpra7e

agaa15"

311424

44722¢

ogaes1

aomrd1e!

Beanal:

PoBe25"

777777

duada4at

boa4r2:!

onm321!

Ppmi62

yRXT g0 PESREMENTS

» TIMES

W SFRVICES any JOn

JLEVELS THPA

y MAKFS

SsRETURNS AFYT jOo T Riy

v2 ULYE 69 .vaZq

ARG RTQUEES 1T

N ASSUMPTIONS R,

EXTERNAL JRTSWP,POTLST

NXTJ0H:

NXTJR1:

SKI1PY TIMEF

JRST NXTURL

MOVST JsMJOBN

MCVST Sw,-1

MOVST DAT,SWP

TONE DAT,JRTSTS()

JRET ,+3

SKIPI. JBTSWP(J)

ACTM SW. JRTSWP()

NIV

SKIFYN Jru0B

JRST CKJr1

MOVET NJ.9

HLRZ SW, 3TSTS(u)

TRZ SWsRUNMSK+(CNMWRE

fATE SWsRUNARLF

JRST CKJR3

SKIPN TIMEF

JRST Cckumil

S0S SW,JRTSTS(J)

TRNE SW, -1

JRET CxJR1

MOVET DAT,QTIME

MOVE TAC,JOBQUFE

PUSHJ PDP,OXFER

SYSTEM(12/57) (BUREQUGHS DISK)

CTURREMT JnB'S QUANT,

IF JUANT,

TESUFSTED AT OTHFR PRIORITY

CALLS SHUFFIER,SxARPDER AND SCHENULAR,

REAUCJINE

N

MACRN,V36 19:12 4-JUN-69 PAGE 14

AND PROTECT

TIME GONE T2 ¢,

ICLOCK TIC?

HEY

PYES

IDECREMENT M CORE PRQTECMT TIME

JCURRENT U088 NC,, IS IT NULL JOB?

3YES,GO SEE I1F UTHFR JnNgS NEFD RESCHEDULING

JGET READY IN CASE CURRENT JUNB UMRUNABLE

$GET JNB STATUS RITS AMD CODFS

FMASK NUT DO NOT CARF BITS
$1S CURRENT JU0OR QUNARLF?

IND, REQUE CURRENT JoOB

tNO, IS THIS A TIME INTERRUPT?

JDECREMENT QUANT., TIME

JHAS TIMF GONE TO 22

IND

JYES--REQUEUFE AND RESET AQUANT, TIME
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700041

nareaz

nEAB43

npAR44
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Aprps2

raRess

narps4
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200057

PRPA6D

ngagel
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Aares4
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frane66

naBasT7
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fRRe71

rpre72

2e0073

PaeR74

ABAR7S

APeR76

PO0077
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npA1MAL
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207103

P14
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fo21927
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337370

254009

20127@

205178

616174

367270

323200

412104

202174

221240

607120

254020

6331720

254070

325170

135100
306120

254000

306170

563004

334242

201240

260140

322309

373320

367270

201372¢

336@6

367300

323370

544226

87024

323278

200244

603240

254200

550246

42006

30130

260140

367300

oem3z2!

cpa073"

nenamo

apren2

nene33!

np@Eg45?

opap73!

PozR45"

gonese

nea3z3d!

200800

epoas7!

02401

ponae7!

PpAves"

P00222

veagal

AvR132!

vena13

zea@20!

pomz256"

Bpa326"

2pR162"

nen113!

ngn322!

apagaq

PoAmLL

pE@244"

0oaR74"

coe112!

bogo3er!

PoABAD

ppAL1L!

’QAes51!

ap2000

epai1o0!

Aena3n7!

ngaz44!

rpaoe3

poat162!

pgaaz4;

CKJB1:

CKJB2:}

CKJB3:

CKJBO:

CKJB4B1

CKJB4:

CKJB4AL

CKJBS:

CKJB6!

CKJB6AY

cCKJB8:

22 JUNE 69 V421

SKIPG GJiQJon

JRST CKJBS

MOVET J»JOBMAX

MOVST SiWsJRQ

TONN SWHeJRTSTS(Y)

S0JG Jri=1

JUMPLE J,CKJBS

ANDCAM SW,JRTSTS(J)

MOVE SW,JyBTSTS(J)

MOVE] DAT,QCMW

TLNN SW,CMWB

JRST CKJURY

TLNE SW,SWP+JXPN

JRST CKJR4A

JUMPGE SW,CKJB4

LOB SW,PJBSTS

CAIN SWIWSQ

JRST CKJB10

CAIN SW,TIOWO

HRROS JBTSWP(J)

SKIPA DAT,QBITS(SW)

MOVET DAT,QSTOP

PUSH.] PDP,QXFER

JUMPE QJ,SCHFO

SOSLE

S0JG

NJQJ0B

JrCKJB?2

MOVET QJ,AVLNUM

SKIPN AVALTB(QJ)

S0JG QJ,CKJBE

JUMPLE QJ,CKJUB7

HLR J,AVLATB(QY)

HRRE J»JRTR(Y)

JUMPLE J,CKJB8
MOVE DAT,JBTSTS(J)

TLNE DAT,SHWP

JRST CKJB6A

HRRZ DAT,AVLOTB(0J)

SETZM AVALTB(Q.L)

CAIL QJsMINQ

FUSHJ PDP,QXFER

S0JG QJ,CKIRBSE

MACRO,V36 1911® 4-JUN-69 PAGE 15

1SET QJ NON ZERQ [F ANY REQUEUEING TO DO
tND REQUEUEING NECESSARY

1START WITH HIGHEST JOR NUMBER ASSIGNED

1JNB NEEDS REQUEUEING RIT

$1THIS JOR?

INO,KEEP LOOKING

PYES,LNOKED &7 ALL JOBS?

3 (MAY NOT FIND A KJOBED JOB

1 GO DECR, COUNT QJOB ANYWAY)

INO,MARK THIS JOB AS DANF

1J0OB STATUS WORD

FASSUME COMMAND WAILT

JIS JOR IN COMMAND WAIT?

INO,

IF HIGHEST

IYES, IS JOB ON NDISK, OR TRYING TO EXPAND?

JYES, PUT JOR IN COMMAND WAIT Q

INO,WAIT STATUS CODE DETERMINES
IYES, GET QUEUE CcODE.

jaoe EXPERIMENTAL o#n

peea EXPERIMENTAL #e#

NEW Q

‘JCURRENT J0B GOING INTO TTY 10 WAIT?

SET IN CORE PROTECT TIME TO -1,

IF SOMEONE

IYES,

} SO HE CAN BE SWAPPED IMMEDIATELY

} ELSE WANTS TO BE SWAPPED IN

3GFT ADDRESS OF TRANSFER TABLE

3 IF RUN BIT WAS OFF

JREQUEUE THE J0B
JIF FROM NXTJOB GO DIRECTLY TO0 SCHED

1 1.Fy CURRENT JOB NO LONGER RUNNARLE(IOW)

3} BUT JRO WASN'T SET SO DON'T DECR QUOB

JANY MORE JORS Tn REQUEUE?

JYES,BUT 00K AT EACH JOR ONLY ONCE PER LOCK TICK

JCK AVAL FLAGS FOR SHAR,

JIFLAG=0?

JYES = TRY NEXT ONE

INO = OR FINISHED?

INO==GET 1ST JOB IN @

DEVS,

JFINISHED Q? WAIT TILL SWAPPER BRINGS

118 JOB IN CORE?

IN JOB

INO, LOOK AT NEXT JOB IN THIS QUEUE

3} 10 SEE IF IN CORE,

INO~=GET TRANS, TABLE ADDRESS

JICLEAR AVAL FLAG

ILESS THAN MIN, SHARABLE DEV., Q7

JREQUEUE THE JOB AND PUT IT 1IN

3 PROCESSOR 0 S0 SCHEDULER WILL RUN IT

JCONTINUE IF ANY MORE FLAGS TO LOOK AT
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CLKCSW R(KRASIN/AF/TH/RCC TS @82 JUNE 69 V421

Agr112

207112

87113

eg7114

"Pr115

revi16

"7 117

*PALP0

"gm121

“pri122

ega123

707124

700125

72pA126

rea127

707138

fApR131

rgn132

APP133

AQr134

POAL35

rCL36

egen137

20C140

rpr14a1

260149

402¢70

201240

265140

254422

476070

200374

h03350

254002

576170

205320

412374

402070

263140

4927

263149

332070

3310¢4

2540270

°01240

254702

AQAQ70

aRAare6

A000F0

700465

200000

007430

¢0n225"

70r130"

4nA113"

BYr1R2"

rp60e1

Ppazng

rea3el!

ApN270

200120

Agn117!

ror2ee

Bpaane

ranoap

foGL4L

2p0g64!

Poan65

PoB137"

paave7!

opazA5!

777760

037000

CKJB7? INONE=-=GN SHUFFLE AN SwAP

IFE FTSWAP,< FXTERNAL CHKEHF

PUSHJ PDP,CHKSHF

>

IFN FTSWAP,<

PUSH. PDP,SWAP>

3SCHEDULAR-=SEARCH THRU QUEUFS ACCORDING TO SSCAN TARLFE

3FOR 1ST J92B IN CORE-=RETURN ITS NO. IN J

SCHED: SETZM POTLST JCLEAR POTENTIALLY LOST TIME FLAG

MOVET DAT,SSCAN 1ADDRESS 0OF SCAN TABLE
JSP TAC,0SCAN IBEGIN SCAN

JRST SCHN1 ING MORE JOBS--RETURN NULLJOB

SETOM POTLST 1SET POTENTIALLY LOST YIME FLAG FOR CLOCx1

MOVE QJ»JBTSTS(J) 11S THIS J03 SWAPPED QuUT

TLNE QJr»SHP+SHF+ JXPN IMONITOR WAITING FOR 1/0 Tn STOP,0R JOB £XPANDING CORE?

JKST (Tacly JYES--CONTINUE SCAN, JOR CANNOT BFE RUN

HLREM TACM1, JnBnur JYES=-=SAVE 1TS @

MOVST QJ,WTMASK JICLEAR WAIT CODE

ANDCAM GJ,»JBTSTS(J)?

SETZM POTLSTY JCLEAR POTENTIALLY LOST TIME AS A USER 1< TO BE RUN

POPJ PNP, JRETURN

SCHD1: SETZ J» tRETURN NULL JOB

POPJ PDP,

i TEMPURAPY EXPERIMENTAL SCHENULING CHANGE TO PERMIT TTY-1/0-WAIT-SATISFIFD JOBS ON

i THE DISK 70 DISPLACE 170 BOUND JOBS IN CORF,.,. R,CLEMENTS/D.PLUMER 9 =AY 68

CKJB1O: SKIPE INFLG

SKIPL JBTSKWP ()

JRST CK.JB48B

MOVE ! DAT,CKJBT

JKRST CK.JB4A

CKJBT: EXP EQFI X

XWD NATYY,=PR2 JMAKE JOB(LPT) COMPETE WITH CPU BOUND JORS

INFLG: @ sNON-ZERD MEANS AT LEAST ONE JOB ON DISK WAITING TO COME IN,
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223

274

205
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247

278

279

210

211

212

223

SCHFDULING ALGORITHM FOR SWAPPING SYSTEM(1A/57) (BURFQUGHS DISK) MACRN,V36 19110

CLKCSW R,KRASIN/AF/TH/RCC TS @2 JUME 69 v421

SURTTL QOCSS R, WRASIN/AF TSX,17 22 MAR 68 v@#gQ

s THIS ROUTIND MUST 3F ASSEMBLENR WITH THE CONFIGURATION

yTAPE TO DFFINF NUIMAFR OF JORS

, THIS SENTIONY COMTAINS 2 ROUTIMES FOR Q MANIPULATION
,AND NECESSARY TABLES FOR SPFCIFING OPERATIONS PERFORMED

EXTERNAL IMGIN,JRTSTS, JRTADR,PJBSTS

INTERNAL GXFFER,GSCAN,FTSWAP,FTD]SK

+ STORAGE¢

+EACH Q 1S A RINGA STRUCTURED, FOWARD AND BACKWARD

JLINKEN SRING LIST, THF "FIRST" LINK IM A O IS

yA Q=HFEAPER POINTING TO THE FIRST AND LAST MEMBRERS OF THE @,
+A NULL N HAS NONE LINK-=THF N=HKEADER ITSFLF, THE LINKS MAKING
JUP THE 2SS ARE CONTAINED IN & TARLF (JBTQ) WITH NEGATIVE

G INDICTES (ANPRESSES LFSS THAN JRTN) USEDN FOR Q=-HEADERS AND

JPCSTITIVFE INNICIES USEN FOR MEMBERS (J0BS), THUS ONLY ONE WORD
JPFR LIANK TS NECFSSARY==TTS ANNRFSS RELATIVE TO JBTQ GIVFS THE

,JPB8 NAL, (DR Q NOW IF NEGATIYE) WHICH 1T REPRESENTS WHILF

y ITS CONTENTS COMTAINMS THE LINKING POINTERS, THESE

JPOINTERS ARE ALSO [4DICIES RELATIVE TO JUBTQ RATHER THAN

yARSOLUTF ADNRESSES-~RH(ILINK)Y=FOwARD PNINTER]
pLHOLINK)YZRACKWARD POINTER,

JA J0B IS ASSUMEN TO BE TN Nr MOFE THAM CNE O AT A TIME, AND

S THE NULL JOR (g0B ) NOES NAT APPFEAR IN THE QS (1,E, JRTA

s ITSELF 1S THE G-HEADER FQR n 2),

sROUTINESS

»BOTH ROUTINES ARE "TABLE DRIVEN" IN THE SENSE THAT THE

yCALLING ROUTINE PROVINES THF ADPRESS OF A TABLE WHICH

JOFFINES THE SPECIFIC OPERATIONS TO BE PERFORMFL,

4-JUN-69 PAGE 17
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<24

225

276

27

228

229

23e

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

- SCHEDULING ALGOFITHY FOR SWAPFING SYSTE“(12/59) (RURRQUGHS DISK)
nCss R,

FaA142

Apa148

vaRi144

fgM145

npAL46

PpAL47

fraC1%3

ran151

roe1se

72153

PaR154

rpALssS

voM156

Aar157

PRRL6D

PaA161

KRASIN/ZAF T3%,17

211940 2273000

504p40 CoGgal

202041 C€ge122!

253048 0Po0144!

201040 777763

206040 AR50

201220 2300243

202044 Apria4g!

506200 20072

221040 (PQ2re1

5420490 Fam1u2!

542204 2¢d2nd

402070 2151

363271 740470

536274 2373147

254p28 C42155"

27 MARQ

PQUEUE

VPUT ALL

i CALLED

INTERNAL

EXTERNAL

FXTERNAL

FXTERNAL

FXTERNAL

QINT

QIvI:

A vog2

SITIALTZATION

MACRO,V36 19317 4~JUN-69 PAGE 18

JNBS In NULL JUFUE(JOR “G, NOT ASSIGNED)
AN RFESTART AT 107, 143

N

CPOP L JNEMAX,YXSUE, yBTQ

JRTAP1 JEJUALS UBRT+1

JRTOML EQUALS JBTQE=-1

JRTOMN S EQUALS JBTQ=-NULC

MOUNT TAC,MXQUFE IMAKE ALL QUFUF HEADFRS POINT TO THEMSELVES
HRL TAC,TAC IBACKWARD PUINTERS TOC

MCVEM TAr, JBTQC(TAC)

AORJN TAC,, =1

MOVET TAC,=-NULAN PPUT J0BS ALL IN NULA 2JFUF
MOVUSM TAC, JRTQRAY {BACK POINTER FOR JOR 1

MOVET 1TEY, JNBMAY IMAX, JOR NO,
MOVEM TAC,JBTQ(ITEM) {FOR. POINTER 0OF JOBMAX JOR NO,

HRILM TTEM, JHTQMN ISET NULN HEADER TO PQINT TO J0OB1

“OQVED TaAcC,1 VAND JOBMAX
HRRM TAC, JRTIMN jFORYARD POINTER

HRRM TTEM, JETQYLCITEN) 340B 1-1 POINT TO JOR I

SETzv JBTQ

|0JLE ITEM,CPOP IFINISHED?
HRLM JTEM,JBTRRPI(ITEM) JBACK POINTER JOB I+1 POINTS TO JOB I
JRST QINT1
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251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

KRASIN/AF TS3,17 22 MAR 68 v{@0

,OELETES A J0B FROM [TS "SOoyace=-on, NETERMINES A "DEST-Q"

JACCORDING TN ONE OF 3 FUNCTIOMS, ANN INSERTS THE JOR AT

,THE BEGINNING OR ENO OF THIS PDEST=-Q, IN ADDITIQON IT MAY

JRESET THE J0B'S QUANTUM TIMF (RH JBTSTS),

,THE DRIVING TABLES ARE "TRANSFER TABLES":

’

» T TABLE? EXP <CADE>

’ XWD <QUANT=-TAB>,<Q~TAB>

’

,DEPENDING ON <CODE>, THE SECOND WCRD IS EITHER DATA OR THE
» ANDRESSES OF "CORRESPANNANCFE TARLES"TM,

'

J THE PREFIX NF <CODE> SPECIFTES WHETHER THE JOB IS TO RE
s INSERTFN AT THE BEGINNIMG OR ENN OF THE DEST~Q, THE SUFFIX

yDETFRMIMES THE FUNCTINN USEN TQ SELFCT THE DEST-0Q,

s THE FOLLOWING ARE THE SIX CODES AND TYHEIR TABLE FORMATS!

JOEST=-0 AS A FIXED (PREDETERMINED) Q°

)BNFIXY INSERT AT BEG OF DEST=Q

JEQFTXE INSERT AT END

’

THE JOB IS TRANSFERED TQ THE END OR BEG, OF THE Q <Q-TAB>

IF <QUANT-TAB> = -1, QUANT, TIME IS NQOT RESET,

IF <QUANT=-TAR> ,G, @ , QUANT, TIME IS RESET TO <QUANT=TAB>,
SINCE THIS FUNCTION 1S FULLY DEFINED BY THE SECOND WORD
ALONE, NO CORRES, TARLE 1S NECESSARY,R
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gg; yDEST-Q AS A FUNCTION NF SOURCE-D
251 +BOLINK? INSRT AT BEG OF NEST=Q
2 yEQLINK: INSERT AT EnN
o 

’

283S f ;g;;ASZ=ADDRES OF A CORRES, TARLE "LINXING"TM SOURCE-QS TO

285 L IF <QuANIF <QUANT=TAB> = =1, QUANT, TIM -
Sae 

' \ ’ . IME IS NQT RESET,

oAy ’ ?Isf?w;§E0f23¢NT;TAB> IS TAKEN AS THE ADNRFESS OF A

’ F N ) « TIMES CORRFSPCOMDING TQO TH -
222 

. FORFAT OF THE TABLES ane: 0 E Q-LINKING TABLE,

’

20¢ : [oo y <Q=-TAB>: XWD <SQ1>,<D01> 1187 SOQURCE-QINEST-Q PAIR

’

202 WD292 
P XWD <SON>,<OAND> INTH .,

253 
: z 1ZERO TERMINATES TABLE

20 y CQUANT=TABD>! [XP <CQUANTLD ICORRES, TO <Q-TABD>+n»
297 

] 

[N )

' EXP <CQUANTND ICORRES, TO <Q-TAB>+N=-1

298

299 . ?
gg? : UPON A CALL YO QXFER FOR THWESE 2 CODES, AC T2 CONTAINES
e o+ THE SOURCE=-Q (CURRENT Q) OF THE JOR, THE LH OF THE
372 ’ ;S-TAB> ENTRIES ARE SEARCHFD FOR A MATCH.,IF FOUND, THE
Soe ’ (XFIEOLfiSENT:S>T:gTDEST-Q AND THE QUANT, TIME IS RESET

. 
, ! - -1) TO0 TH ORRRES,

2;2 » CQUANT=TAB> TARLE, e £S. ENTRY IN ThE
317 » IF NO MATCH FOUND, ,NO TRANSFER TAKES PLACE,

378

329 DEST-0 AS3 ' A FUNCTION OF JOB SIZF

31 »yBOJSIZ INSERT AT BEG OF DEST=0

S5 +EQUSTZ INSERT AT END

313 .» <Q@-TAB>=ADDRESS OF A TABLE ASSOCIATIN 0g%; » (IN 1K BLOCKS) T DEST=-QS, © S0 SIZE
317 » CQUANT-TAB> HAS SAME MEANING AS FOR B~EQLINK

317 .sia ¢+ €Q-TAB>: XWD <JS1Z1>,¢D01>
319 

’ 
[

350 f} XWD <JSIZN>,<DOND>

321 : ?
302 <QUANTe ’ UANT-TAB>1 SIMILAR TO THAT FOR B-EGLINK

374 . THE <JSI#Z>'S MUST RE IN I
305 ’ NCREASING OQORDER

M » THE TABLE 1S SEARCHED UNTIL <JSI1Z> IS LEéS THAN OR
32¢ ) EEUAL TO THE J0B SI1ZF, THEN THE CORRES, <D0> IS
208 ’ KEN AS THE DEST-Q. IF THF TARLE IS EXAUSTED, NO
e » TRANSFER TAKES PLACE,

7 
» QUANT, TIME 1S HANDLED AS IN B=EQLINK,



SCHEDR

322

331

332

323

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

249

32D

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

- SCHFDULING ALGORITHY FOR SWAPPING SYSTEM(1@/57) (BURRQUGHS DISK)

€SS R,

APR162

732163

797164

70r165

207166

npeL67

20AL70

fpri7i

PerE172

ron173

AQPA1L74

nApA175

AarL76

nee177

noo2ee

Aa0201

rpR2n2

7gR2e3

raaz2e4

KRASIN/AF TS3,17 22 MAR &8 V7242

207345

254¢25

336477

26314«

57417¢

312170

252340

2544070

554044

240040

205041

336107

765240

313040

252349

204040

560347

331825

5¢4341

AR 25

Poasaa

apan7

enare

2ananl

2ean71

oA"Y

2p0A200

220420

ABACT2

opgapal

ean164

aprzel

eeoune

777766

donpel

rp3000

conuap

gooon2

Po@175

agecaz

PeR0a0

Agaanl

Ap0270

CALLING SFLUENCE:

LH(N)==1

[F RESET;RH(QY=DEST.0

MACRO,V36 19:10 4-JUN-69 PAGE 21

JBOLINK AND FQULINK ONLY

IF QUANT, TIME NOTY

TIME ON RETURN

’ MCVE Jr[JOB NUMRER]

' MOVE T2,[CURRENT Q7

’ “OVED TT,TRAMRS TABLE AMDRESS

’ PUSk,) PDP,AXFER

' Cy RETURN o IS UNALTEREDS

y RESET) =3ANT, TIME

’

yACS:

TT=DAT POINTER TO TRANSFER TABLE

JEITEM 1J0B NO.

Q=PRNG IDEST~N ANN QUANT,

T1=TAC1 TFNMP

T2=TAC s TEMP AND SQURCE=-Q OM

EXTERNAL ERROR

AXFERY MGVE Q,1(TT)

JRST @(TT)

yOFST=N
QL INKI

AS FUNCTION OF SQURCFE=-Q

SKIPN T1,(0)

PGP, PHP,

WLRE T1,T1

CAME T1,7T2

AORJP Q,ALINK

JRST QX2

1 DEST=0

QJSIZ:

AS FUNCTION OF Jng SIZE

HLRZ T2, BTADRtJ)

ASH T2,=-+D10

MOVSY T2,1(72)

SKIPN T1,(0)

JSP NAT,ERRQR

CAMLE T72,T1

AQRJP Q,0X1

nxi:

Nx2: MOVS 12,0

HRRO Q,(Q)

SKIPL 1(TT)

HRL 0, (72)

CALLL TO B,EGLINK

}GET TRANSFER TABLE ADDRESS

IDISPATCH

PEND OF TABLE?

1YES

INO-=-SOURCE=-Q=L H(TABLE ENTRY)?

JNO= CONTINUFE SEARCH

1YES

JHIGHEST REL, LOC. OF JOB

JCONVERT TO NO, OF 1K B{OCKS - 1,

tNO, OF 1K BLOCKS TO LH,

1END OF TABLE?

1} JOBSTZE ,LE, LH(TABLE EMTRY)?

INO==CONTINUE SEARCH, JUMP ALWAYS,

172 1S ADDR, OF QUANT,TIME(IF REQUESTED)

SRH(O)=DEST=035LH=~1(NO QUANT,TIME REN.)

JWAS QUANT. TIME REGUESTED?

PYES==-GET IT



SCHENB

372

373

374

375

376

377

378

379

330

KR!

3R2

3R3

3R4

3R5

386

387

388

339

390

361

392

393

394

395

396

397

398

399

420

- SCHEDULING ALGORITHM FQR SWAPPING SYSTEM(12/59) (RURRQUGHS DISK) MACRO,V36 19:17 4«JUUN=-69 PAGE 22
KRASIN/ZAF TS3,17 22 MAR 68 vvge

raR275

rQE2%6

npr2e7

200210

200211

ngr212

nerA213

ror214

r@Rr215

apr216

7QR217

Ape229

parz221

rgRz22

CaRAR23

rom224

2ed14

"R4AgAY

£42171

50642

335025

544347

20@ga7

542277

506274

5427344

506344

21349

546344

281240

137249

263140

AQ2e00

AQBB*Q

407D

TYC156!

LLrAR2

APyR

AAPLoRTY

eez0ne

QgaAz1@:

ppp212

zpa213!

ngm214

egaz215"

npR216!

cgaz224"

BvaL25

CACEPD

Ppros0

hooanre

cag225!

apr2as5!

ABr164"

2unLe4!

Avg172!
dee172!

yFIXFU DEST=-n

AFIX: MOVE T1,yBTQ(J)

MGVE T?2,71

HERY T1,08TQ(T2)

HRLM T2, 087Q(T1)

SKIPRE (TT)

HLR 12, JBTI(Q)

MOVE T2,4BTQR(Q)

HRRM J,JuRTA(N)

HRLM J,JRTR(T2)

HRRM T2,J08BT0(¢J)

HRLYM G2 JBRTA()

JUMPL 0,0X3

HLRM Q,JRTSTS()

MOVE] TT,RNQ

PPR TT,PU5STS

NX3: oGPy PPP,

BOFIX=QF1X

EQFIX=QF IX+1Rp

BOLINK=QLINK

FQLINK=QLINK+1R2

BUJSTZ2=Q04S17Z

FOUSTZ=QUS1Z+1B0

JDELETE JOB FROM SOURCE-Q

1T1=FORW, LINK, T2zBACK | [NK
IFORW, LINK PAST JOB

13ACK LINK PAST JOR

PEND QR REG, OF Q7

TEND=-=THIS WILL LEAVE Q=1DX OF
$# CURRENT LAST LINK:;T2=IDX OF N-HEADER

1BEG-=T2=IDX OF CURRENT 1ST LINK
} Q=1DX OF Q-~HEADER

}PINSERT OB IN DEST-Q

IRETURN [F QUANT, TIME NOT REQ,

3SFT QUANT. TIME

JISET JOB STATUS WAITY

$CODE TO RUN QUEUE (&),



SCHENB - SCHEDULING ALGORITHM FQR SWAPPIMG SYSTEM(10/57) (BURROUGHS DISK) MACRO,V36 19:17 4-JuUN~-66 PAGE 23

NCSS R, KRASIN/ZAF T$3,17 22 MAR 48 v9Q92

471

402

493

4m4

4n5

406

4a7

78

429

410

411

412

413

414

415

416

417

418

419

428

421

422

423

424

475

426

477

428

429

4320

431

432

433

434

435

436

437

oparma

ppgoeas5

Peaual

gganee

,SCANS THE QS RETURNING THE MUMBFRS OF THE JCBS IN THE QS,

,THE ORDER AMD MANNER IN WHICH THE QS ARE SEARCHED IS
,DETERMINED 8Y A "SCAN TABLE" -ADDRESSED IN THE CALLING SEG,
»THE SCAN TARLE HAS THE FORM!

’

ySCANTAB! XWD <Q1>,<CONEL> 3JSCN Q1 ACCRDING TO CODREL

’ e

' XWD <QND>,<KCOREND 1QN ACCORDING TO CODEN

' Z $ZERD TERMINATES TABLE

’

JEACH O MAY RE SCANNED IN ONF OF FOUR WAYS SPECIFIEDRY <CODE>

» THE CODFS ARE:

1

+QFOR SCAN WHOLE Q FOWARD

,QFORL SCAN FOR ONY THE 1ST MEMBER (IF ANY)
» QRAK SCAN WHOLE O BACKWARD

,08AK1 SCAN BACKWARD FOR ALL MEMBERS EXCEPT THE 1ST

1]

’

)

’

'

)

]

[

’

’

’

’

,

’

. ACS:

JEITEM
ST=DAT

PC=TaAC

QR=TAC1

CALLING SEQ,

MOVE! ST,SCAN TABLE ADDRESS

JSP PCL,QSCAN 3SFT UP PC FOR REPEATED RETURNS

‘e JRFETIHRN HERE WHEN NO MORE JOBS

R JRETURN HERE WITH NEXT J0OB IN AC J
3 ANP ITS 0O IN LM(QR)

PERFORM ANY NECESSARY TESTING OF THIS JOSB

JsST,PC,QR MUST BE PRESERVED

JRST (QR) IRETURN T0 QSCAN TO GET NEXT JOB
) IF THIS ONE NOT ACCEPTABLE

3J0B NO.

JPOINTER TO SCAN TABLE

SJRETURN ADDRESS

s ITERATED RETURN ADDRESS TO QSCAN



SCHENB

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

- SCHEDULING ALGORITHM FQR SWAPPING SYSTEM(1@/57) (BURFPOUGHS DISK)

NCSS R,

r@r225

npA226

nproe7

r@e230

rEA231

2pr232

?Qr233

roezza

AQPr225

rBrz226

2Q@237

ARe242

2072241

702242

ApRA243

KRASIN/ZAF TS2,17 22 MAR A8 Vy7g?d

336175 . 0QA@e@ OSCAN:Y SKIPN QR,(ST)

254071 2200¢02 JRST (PC) :

574270 A0Cpr2 HLRE J,QR

2b4qgr2 00070 JRST (QR)

201179 220234' QFNR1: MQOVED 0NR,QFQRZ2

57@274 @Q0217' OFNR: HRRE J,JRTO (N

327221 00021 JUMPG U1 (PC)

344240 0@@225' QFQR2: AQJA ST,NSCAN

574274 FE@A222' NBAKL: HLRE J,JRTQ(J)
33374 @Q2235° SKIPLE JRTO(J)

?54pr1 faeanry JRST 1(PC)

344245 Qp@225! AOJA ST,QSCAN

574274 APM236' OBAK: HLRE J,JdnT0())

327271 Qoeoel JUMPG Js1(PC)

344240 0B0225! ADJA ST,nNSCAN

MACRO,V3A 19:12 4-JuUN=-69 PAGE 24

PEND QF SCAN TABLE?

JYES<=RETURN TO CALL+1

INO=-=GET NO, OF C

IDISPATCH

IONLY THE FIRST JOB

$1SCAM FOWARD ALL JOBS

JRETURN THIS JOB NO, CALL+*2

VEND OF THIS Q--GET NEXT Q

UNLESS=-~-

BACKWARD ALL JOBS EXCEPT 1ST

MFMRER?

$1SCAN

}1S THIS THE FIRST

INO==RETURN CALL=*2

IYES=-=-GET NEXT Q@

1SCAN RACKWARD ALL JOBS

JRETURN CALL+2 WITH JOB NO,

$BEG OF THIS Q--GET NEXT @

UNLESS



SCHEDNB - SCHEDULING ALGORITHY” FOR SWAPPING SYSTEM(12/53) (BURRQUGHS DISK)
nCSS R,

457

458

459

4450

461

462

463

464

465

466

447

468

469

479

471

472

473

474

475

476

477

478

479

480

481

492

483

484

485

486

487

488

489

490

491

492

493

494

495

496

497

498

499

520

571

502

573

534

5a5

506

507

508

599

PRO244

ApR244

200245

ppR2456

Qo247

paA2%50

epe251

gga252

o253

200254

pER2s85

KRASIN/AF TS3,17 22 MAR 68 v7ge

200070

2080710

200072

200000

200270

pEoery

PreaC3P

Y Joray

PeeRve

200p*0

Aooean

aeoe2¢

neagne

2uevaR

oeaend

roazep

peoYad

agreag

o200

pAYne

naed12

20912

INTERNAL FTCHECK,FTMONP

TEN FTCHECK+FTMONP,<

EXTERNAL AVALTS

NEFINE X(A,B),<

EXTERNAL A'AVAL

INTERNAL A'Q

AtN=32

Zé=Z7+1

>

22z0

NUEUES

LOC=Z2

>

IFE FTCHECK+FTMONP,

MACRO V3% 19:10 4-JUN=-63 PAGE 25

3SHARABLE DEVICE JUST RECOME AVAILABLE(EXTENDED TO OTHER QUEUEW T0O)

JAPPROPRIATE ENTRY IS SET NON-ZERQ WHEN SCHENULER SHOULD LOOK
tAT THAT QUEYE To FIND A JOB TO RUN

OF JORS WITH 10 WAIT SATISFIED(#=NONE)fWSAVAL CONTAINS THE NN,

NEFINE X(A,B)

CIMTERNA|L A'AVAL,A'Q

A'Q=z,~-AVALTB

A'avaL:

>

INTERNAL AVALTB

AVALTB: QUEUFS GENERATE THF AVAL FLAGS

RNAVAL:Y TM

WSAVALSY ¢

TSavaL: 2

STAVAL: A

AUAVAL: 2

MEGAVALS &

DAAVAL: @

DTAVAL: £

DCaAVAL: #

MTAVALE: 7

LOC=,~-AVALTH

>

NQUEUE=LNC

XP MAXQ,NQUEUE=-1

XP MInNQ,STO

XP AVLNUM,MAXQ

OF NUEUES COUNTING RUN QUEUF

STATE CONE WHICH HAS AN AVAL FLAG
IMINIMUM SHARARBLFE DEVICE GQUEYE

STATE CONE WHICH HAS AN AVAL FLAG

SDEFINE STATE CODES WHICH DO NOT HAVF AVAL AMD REQ FLAGS

DEFINE X(A)

SINTERNAL A'Q

A'G=L0C

LOC=L0C+1



SCHENB - SCHEDULING ALGORITHM FOR SWAPP A SYSTEM(L2/57) (RURECUGHS DI1SK) MACRN,V36 19117 4-JUN{69 PAGE 25=-1NCSS R, KRASIN/AF TS3,17 22 MAR 4§ y o7

510 >
511 

FCNEST X 10w,s INTERMAL 10wWQ
212

513 XP MXCOCT,1.2N-1 3HAX, 40P STATE CODE514 2Q2717 PQl=zLGC
515 2PA22¢ 1.0C=L 00+
516 SAR2¢ PWw2=L0C
317 287821 L0C=LOn+1
518 AE2221 PQR=zLOC
519 DBAE22 1L0C=L0C+1
520 P27¢22 CMAzLOC SCOMMAND OFLAY QUEUE



SCHEDB

521

522

523

524

525

576

527

528

529

539

531

532

533

534

535

536

537

538

539

540

541

549

543

544

545

546

547

548

- SCHFOULING ALGORITHM FOR SWAPPING SYSTEM(12/57)(BURSOUGS DISK)
KRASIN/AF T§3,17 22 “AR €8 vag?QCSS R,

rgazsé

nar2%57

PoC268

200261

agr262

7220263

nQe264

n@n265

“pa246

garz2e67

agr27o

AP0271

AR272

AP0273

Apr274

ARRAD7E

A0GEA

dn R

apoore

2pAZ22

rROEG

PGZOVE

ARCRL0

AGAC i

A0 2AY

2RO AD

20002

200570

2PR22

PPAEAY

2peE3x2!

29n3341

400336

fgR3s4!

AYMm3aq!

2023346

aQn3se!

202356

207352

Cve36a!

npazan!

apB342!

rRA3e2!

Bo2324"

Por326!

JCORRESPONDEMCE TABLE RETWEE"

JUSED BY SCHFDULER

SRUNCSS SETS J0B STATUS WORD TN NEW STATE CONE,

[%
p] £ N oMACRD V36 1917 4=-guN-65 P2

JOn STATUS CODES AND QUEYE TRANSFER TAQLES

PSCHEDULER SFTS 'P QUEYE TRAMSFER TARLE ADDRFSS FROM

PFALLOWING TABLE USING NFEW STATE CODF AS

DEFINE X(A,8)

< EXP O'A'W

>

INTERNAL GRITS

ABITS: AOUEUESt X RN,7

X WS,6 1

X 75,6 +

X AU,4

X MQ,4

X Da,4

*

*

4+

X

*

+

4+

*+

[0W,

*+

FXP

FXP

FXP

FXP

EXP

EXP

EXP

£XP

FXP

FXP

FyP

AWSW

NTSW

fSTW

gExXP

FXP

£xXP

MTw

2OCW

AMTW

EXP

ATIOWW

GSLPW

ONULW

NSTORPW

QRNW

QAUW

OMOwW

NDAW

NIOWW



SCHENB ~ SCHFDULING ALGORITHM FQR SWAPPING SYSTE“(12/52) (BURRQUGHS DI1SK)

549

551

551

552

553

554

555

556

557

558

259

5468

549

>57@

571

272

273

574

575

576

577

578

579

539

NCSS R,

aB7275

292275

02276

foan277

2R3 AD

700371

PRA3IA2

722323

ApRA374

282325

"PA376

MACRD, V36 19:17
KRASIN/AF TS3,17 22 MAR &8 vage

202GD

ABCDR

Apegp

Aoz 70

rBCL’O

AQ7r2

g0

202¢78

A2AR

702270

207000

202200

ne%eaAn

naeard

20720900

cpeand

20720720

BA2E20

232000

r2a2320

IEN FTCHECK+FTMONP,
NEFINE X(A,B8),<

EXTERNAL A'RFQ

>

NUEUES
EXTERNAL RFEQTAR

>

IFE FTCHFCK+FTMOMP,

'SHARARLF DEVICE RFQUEST TABI E(GENTRALIZED FCR GTHER GUEUES TO00)
sCONTAINS THE NUMBER OF J08 “AITING TO USE SHWARBLE DEVICE
iWSREW AMD RNREQ ARE UNYSEN

NDEFINE X(A,B)

<A'REQ: 7

INTERNAL A'RFEQ

>

INTERNAL REGTAR

REQTAB! QUFEUES ;GENERATE REfR TARLE
X Rin,7 ¢tRNRFQ:! 2

X WS,6 +WSRFEQ: 2
¥ TS,6 +TSRFQ: &

X ST,6 +STREQ: @

X AU,4 +AUREQ! @
X MQ,4 tMAREQY 2

¥ DA,4 +DAREQ: @

NT,4 +DTREQs 7

X NC,4 +DCRFQ: 2

X MT,4 +MTRFQ: 2

>

4=y
'

) N-63 PABE 27



RCHENE

581

502

583

5a4

585

336

387

588

589

500

591

592

593

594

595

596

597

568

599

670

671

672

573

674

675

676

527

608

679

= SCHEDULING ALGORITHM FCR SWAPPING SYSTEM(1Z/5TM) (3URSOUGHS DI18K) MACRO,V36 19:17

nCSS H, T32,17 27 YAR 48 yo(2

Agn3e7

200319

20?311

207312

707313

nraz3i4

fAr315

par3ié

nAPR3Z17

AQe320

KRASIN/AF

zoea~o

777777

777776

777775

777774

777773

777772

777771

777770

777767

AR08

rgeiag

agoce

i olel

C32220

dgars?

ARe372!

232472

narzear

620366

2223741

epoe3r2!

ape376!

SCORRESPONNDENCE TABLF LH=Q'IEHE CODFE, RH=QUEUFE TRANSFTR TABLE ANR,

PIDEX [ TO TARLE ALSO = QUEME CNDE

PFNR OSHARARLFE NEVICES nLY

ISTHEOULFR TAKES ONE JOB WAITING FOR A SHARARLE DEVICE AND

FUTS 1T 1IN THE APPROPRIATE PUN QUFUE ACCORDING TO

JUVEUE TRANSFER TABLE A4S SPEFLFIED BELOW BY THF OB WAIT

JSTATE CODF,

NEFINE X(A,H)

< Xk =A'Q,0'A'S

>

ORYS=z¥ INO CORRFSPONDENCE TABLES FO THESE QUEUES

OWES=p

NTSES=n

INTERNAL AVLNTR

AVLQTHS MGEUSSt X RN,7 ¢ XD =RNQ,GRNS

Y WS,6 ¢ XdD =WSQR,0WSS

X TSlé + YWD =TS@,Q7SS
X ST,6 ¢ XWN =STR,QSTS

X AU,4 ¢ XWD ~AUGQ,GAUS

X M3,4 ¢ XWD =MQQ,QOMQS

X DA,4 ¢ XWD ~DAQ,0DAS

¥ NT,4 + XWN «PDYTQ,Q0TS

X DC,4 * XWD =DCQ,QNCS

X MT,4 + XWD =MTQ,QMTS

4-JUN-60 PAGE 28



SCHENB - SCHEDULING ALGORITHM FOR SWAPPIMG SYSTEM(10/52) (BURROUGHS DISK) MACRO,V36 19318 4-JUN-69 PAGE 29
QCSS R, KRASIN/AF 783,17 22 MAR 68 V2732

610 IFN FTCHECK+FTMONP,<

511 FXTERNAL GJOR, JORQUE 1JOBAUE WILL CAUSE LOAD OF PROPER SCHDAT

612 3 NEPENDING ON FTRCL2 IN SCHOAT

613 IFN FTSWAR,

614 EXTERNAL XJOR

615 >>

616 IFE FTCHECK+FTMONP,<

617

618

619 INTERNAL JOBOUE

620 QP@BR321 Q00070 O@QQ0A@ JOBQUEY 2 3JOBS TO BE REQUEUED ON CLOCK INTERRUPTY

621

622 INTERNAL QJOR

623 Q@M3z2 QOPOCR Q0002 NJOB! ? sNUMRER OF JngS NEEDING @ TRANSFERS AT OTHER THAN CLOCK 1 EVEL

624

625 IFN FTSWAP,<

626 Q@ER3I23 @0p7Y GQAARE XJOB: * $NUMBER OF JNBS NEEDING CORE EXPANSION BY SWAPOUT-IN
627 INTERNAL XJOR

628 >

629 >



SCHEDB ~ SCHEDULING ALGORITHM FQOR SWAPPING SYSTEM(12/52)(BURRQUGHS DISK) MACRO,V36 19:127 4-JlIN-6n PAGE 3¢

ACSS R, KRASIN/ZAF TS3,17 22 MAR 48 vapa

630 INTERNAL QSTOP,QTIME,SSCAN,QAMW

531

632 Ae@2e5' BOFIX=QFIX tBEGINNING OF OQUFUES FIXED QUEUE DISCIPLINF

633 40000 P@AA2A5' EQFIX=AFIX+1R@ JEND OF QUEUFS # n o

534 ABA164 ROLINK=QLINK

635 40007g B@A164' EQLINK=QLINK+1RE

636 A@R172' BQUS1#4=QJSIZ

637 490A"0 PB0N172' EQJS1#=QJS!12+1B0

638 NEFINE TTAB(FCTN,QUEUE,QUANT)

639 < EXP FCTN

640 XWD QUANT,=QIIEUE

641 >

642 DEFINE PTTAB(FCTN,QUEUE,NUANT)

643 < FXP FCTN
444 

XW0O QUANT, QUEUE

545 >

646

547 r@R324 ONULW: TTAB EQFIX,NULD,-1 JNULL QUEUE J0B NO, NQOT ASSIGNED

648 2@E324 4Q%p2AY QQ0205¢ EXP FQFIX

649 ¢@73IoSs 777777 777763 XWD -1, -NyLG

558 7@e326 ASTOP:QSTOPW: TTAB EQFIX,STOPQ,~1 JUNRUNABLE JOBS TO END OF STOPQ

651 700326 4RCG7@ QU@205! EXP EQFIX

652 AQARP7 777777 777762 XWD =1 ,=STnpPQ

653 FOC3IID QCMW: TTABE EQFIX,CMQ,=1 JCOMMAND WAIT TILL JOB IN CORE

654 PQRB3IIC 40FCVE AQe205! FXP EQFIX

685 @F@A33L 777777 777756 XWD -1 1 =CMQ

556 REF332 QRMW PTTAR EQJSIZ,QSTAB,QRSTAB 1JUST RUNABLE JORS

6R7 MQP332 4Q00p%p Qor172! EXP EQJUS1Z

458 PQERII5 A0A414' PQRO4Z4 XWD NASTAB 1 QSTAB

659 $WHICH ARE NOT IN SOME WAIT STATE BELOW,ENTER PROCESSOR
660 335 AT END AND GFT QUANT, TIME ACCORDING TO THEIR SIZE

661

662 APE3I34 QWSH TTAB BOFIX,P01,QRTTY 110 WAIT SAT, (EXCEPT TTY)

6A3 PQREII4 AQBL7D A@d205!¢ FXP BQFIX

664 PPM33I5 Q2076 777761 XWD NATTY ,~P0O1

665 JENTER FRONT OF PROCFSSQR QS5 AND GET QUANT, TIME
666 $ACCNRDING TO JOR SIZE

667 FQPE3I6 NTSHW: TTAB BOF[X,PQ1,QATTY ITTY 10 WAIT SATISFIEDC(ENTER FRONT OF PQ1)
668 NEA336 GO2RQ ©QRA2A5! EXP RQAFIYX

669 PQRE3II7 700Ag%6 777761 XWD QQTTY ,=PQ1

670

671 PRM34Q QINWW: TTAB EQFIX,10WQ,~1 JIOWCEXDEPT TTY) HELD IN 10WQ

672 0PRB34AT 400Q70 0UN225¢ FXP FQFX

673 PRE341 777777 777766 XWD =1 ,=1pw0

674 PEB3I42 ATIOWW! TTAB EQFIX,TI10WQR,-1 ITTY 10W HELD IN TIOWQ
675 TRR3I42 AQPZID MQE205! EXP FQFIX

676 @@N34I 777777 777765 XWD -1 ,=TINWn

677 QQU3I44 40Ce20 200205' QAUW: TTAB EQFIX,AUQ,~1,* EXP EQFIX

678 QRP3I45 777777 777774 XWD =1,-AUN

679 PRA346 OMOW: TTAB EQFIX,M0Q,-1 IMON, Q(DISK) WAIT
680 FPR3IL6 4ROTCQ POA205¢ £EXP EQF1IX

6R1 pOB@34a7 777777 777773 XWD =1 ,=MQn
682 ABA3I5Y NDAW: TYAB EQFI1X,DAQ,~1 IDEV, ALLOC,(DISK)



SCHEDB

683

684

685

686

6R7

688

689

690

691

692

693

694

695

696

697

698

699

- SCHEDULING ALGORITHM FOR SWAPPING SYSTEM(1@/52) (BURROUGHS O18K)
QCSS R,

pE0350

7200351

peA352

nen3s2

PEE3I53

7oR354

nena3s54

r@a3s5

2ea3s56

PBR356

#eo357

7200360

pRA3I60

200361

npR362

agoB3ee

rpR363

KRASIN/AF T83,17 22 MAR 68 vaAp@

AQUON0

777777

400000

777777

400070

777777

400070

777777

400070

777777

AQAB20

777777

epe2n5!

777772

ppp2a5"

77777@

ea@2/5!

777775

poezns!

777771

oge205"

777767

aguens!

777764

QDCH

QSTW?

QDTW!

OMTW?

ASLPW?

EXP EQFIX

XWD =1 y=DAN

TTAB EQFIX,DC0,~=1.

FXP EQFIX

XW0 -1 »=DC0

TTAB EQFIX,S5TQ,~1

EXP EQFIX

TTAB EQFIX.DT7Q,~1

EXP EQFIX

XHD =1 y=DTA

TTAB EQFIX,MTQ,=1

FEXP EQFIX

TTAB EQF1X,SLPQ3,~1

EXP EQFIX

J1DATA CONTROL WAIT

$SYST TAPE

IDEC TAPE

IMAG TAPE

JSLEEP UUC

MACRO,V36 19117 4= JUN=-6" PAGE 3i¢-1
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.

772

771

772

73

774

725

756

77

748

779

719

711

712

743

714

715

716

717

718

719

728

721

722

723

724

725

726

727

728

729

NCSS R,

247364

PRZ364

FRR365

PO7366

"Qr 366

nRr367

2pA37@

Aae370

fen371

rgN372

2@A372

2pR373

rgR374

nBC374

ngez7s

PAC376

207376

fgA377

NoR42D

roC4ary

rAT401

agnae2

agr4e2

207403

777777

rp2a70

777777

7roe2:0

777777

200060

777777

Apo@co

777777

A0007Q

777777

reaere

777777

AN

777777

400270

nada14!

777777

2gr2a5

777761

goe205!

777761

rpe2a5!

777761

npraas!

777761

622225

777761

202225

777761

792225

777761

ZorLe4

220410

JTRANSLATION TABLE FROM WAIT STATE TO SATISFIED STATE
s00 NUT RESET QUANTUM 2yN TIuE

A6SN=-1

avIse TTAB BAFIX,P31,0080 ISTART MON, O(DISK) AT PO1
EXP RQF1X

XWD 23QSD 1 ~PQ1
NDAS: TTAR BOFIX,PN1,0N0SD IDEV, ALLOC,(DISK),..

EXP RQFIX

XWD nQSD y~PQ1
nNODCS TTAB BGFIX,P01,Q08D 1DATA CONTROL..

FXP 3QFIX

XWD AQsn 1 ~PQA1
NSTS: TTAB BQFIX,PQ1,005N 1SYST TAPE

EXP RQFIY¥X

XWD NASD +=PQ1
QDTS TTAB BAFIX.PR1,00SD 1DEC TAPE

FXP RQFIX

YWD NQSn s =PQ1
IMTS TTABE BOFIX,PN1,29SN IMAG TAPE

FXP RQEFIX

X4 NQS)H =PQ1
DALJS TTAE BNFIX,PHL,30S8D JALTER UFD

FXP RQFIX

YWD QQSTH »-PQ1
NTIME: PTTAP EGLLINK,QTTAB,QNSTAR fMOVE JOB TO LOWER @

FXP EQLINK

XWD 0QSTaB 1QTTAB
PWHEN QUANT, TIME EXCEEDFD AND RESET QUANT, TIME



SCHENB

7@

731

732

733

734

735

726

727

738

739

740

741

742

743

744

745

746

747

748

749

750

751

752

753

754

755

756

= SCHEDULING ALGORITHM FOR SWAFPIAG SYSTEM(1¢/52)(RBURROUGHS DISK) MACRO,V36 19:1% 4-JUN~69 PAGE 32
KRASIN/AF TS3,17 22 VAR 48 y7p?NCSS R,

PQr4aza

ARr4zs

Q7476

rge4c7

f0r410

neratl

ro2412

700413

Rrora14

Far414

Aor415

ran416

agra17?

reReT4

reee2o

70¢400

gl

777761

777760

777757

200000

7eeeiro

200¢70

00070

reeaca

777761

777758

777787

agee2e

777760

777757

777760

222220

ea2ené

Ppao0me6

207236

e@TM170

203170

Zor2rd

JENTER PRQCESSOR QS ACCORDINA TO JOB SIZE

NSTAR: ¥wN 4,-P31 JPQL IF SIZE LE, 4K
XKD +D16,-PQ2 1P32 IF 4K L. SIZE ,LE. 16K

Xwh *0256,-PQ3 PN3 I1F 16 ,L, SIZE
7z

»PUT JOB DOWN A Q IF EXCFEDS QUAMT,., TIME

QTTAR: XWD =-PA1,-PQ2

XWwh ~pPQR3,~-PQ2 IBACK TQ FN2 TO COMPETE WITH I0WS JOBS
rd

yQUANTUM TABLES

NQSD=6 3TENTH SFC, INITIA. AUANT, FOR SHAR, DFV, WAITERS
QATTY=6 3TENTH SEC, INITIAL AUANT, FOR TTY [0OWS

o QUANT, TIMES ACCORNING TO 2ROCFSSOR 0

INTERNAL RNGUNT

RNQUNT

NQsTaABY FXP +538 1PQ1t ONE HALF SECOND
EXP Pwe6 1PQ21 TWO SECONDS

FXP 2#tD60 31PA3t TWO SECONDS

?



SCHENB - SCHEDULING ALGORITHM FQR SWAPPING SYSTEM(18/52) (BURRQUGHS DISK)

NCSS R,

757

758

759

760

761

762

763

764

765

766

767

768

769

770

771

772

773

774

775

776

777

778

779

784@

781

782

783

7R4

785

786

787

748

789

790

791

792

793

764

795

796

767

798

799

370

ngB4a22

raR423

2R0421

FAA422

7eB423

pRC4az4

raAr425

280426

roma27

730430

ABA431

gonaz2

eeA433

37434

P00425

70R436

roR436

20R437

P44

npR4q4a]

gegnaaz

ra%443

ner444

npR445

rpAaas

PpARGa?

ApA450

ngr451

roR452

nEMasy

PEA454

P30455

ABA456

PaTas7

PO2463

Per4asl

nBR4a62

AERA463

27464

MACRO.V36 19112 4-JuUN-62 PAGE 33

KRASIN/AF TS3,17 22 MAR 48 v702

777756

777773

777772

777774

777770

777767

777775

777771

777761

777760

777757

rpooR0

npdoce

eeonae

777762

777764

777771

777775

777767

777770

777774

777772

777773

77776%

777757

777771

777775

777767

777778

777774

777772

777773

777760

777761

Apeene

poeone

200200

epm232!

poez23y!

po@e3L

PpB231"

epp231!

Ppy22341’

ege231

200231

Ppg232"

op0232!

pEg232"

207000

ppasag

peAano

pg@232!

opn232"

2ppB235"

PP2235"

2e@235!

0pa235"

2032351

220235

BBR235!"

20232

poB241"

202231

200231

gge231?

peR231!

gpez231!

Ppe231!

2pR231¢

Pgaz241!

2gp241

2peoe0

ogeunad

aeeoaAR

IFN FTSWAP,<

INTERNAL

ISCAN:

SSCAN:

OSCAN:

ISCAN,OSCAN

}SCAN FOR INPUT

XWD

XWD

YWD

XWD

XW0D

XWD

XwD

XWD

XW0

XWD

XWD

7z

2

4

-CMQ,QF0OR JMONITOR COMMAND WHICH NEEDS CORE IMAGE IN CORE

-MQQ,QFO0R1 LO0K FOR 1ST JORS IN SHAR, NEV QUFUES

-DAQ,QFOR1

-AUQ,QFOR1

-DCQ,QFORY

~-MTQ,QF0OR1

~-5TQ,QF0R1

-DTQ,QFQRL

-PN1,QFQOR 1SCAN PROCESSOR AS SCHEDULER DOES

-PQ2,QF0OR

-PQ3,QF0R

JPATCH SPACE

JFINAL ZERO TO FLAG END

3SCAN FOR QUTPUT

XW0

XWD

XW0

XWD

XW0

XW0

XWh

XWD

XWD

Xwn

XWD

YWD

XWD

XWD

XWD

XWD

XKW

XWD

X0

XWD

Z

Id

Z

~STOPQ,QFOR JUNRUNABLE JOBS FIRST

-SLPQ2,QFOR

-DTQ,QBAKY 1ANY SHAR, DEV,WAITERS MORE THAN 1 DEEP

‘STQ;QBAKl

-0CGQ, GBAK1

-DAQ,QBAK1

-M0Q,Q0BAK1

-TI0WQ,QFOR 1TTY 10MW

-P03,QBAK

-DTG,QFQRL

-STQ,QFOR1L

-MTQ,QFOR1 INOW SCAN FIRST J0OB IN QUEUES

~-DCQ,QF0OR1L

-AUQ,QFOR1
-DAQ, QFOR1

-MQQ,QF0R1

-PQR2,0BAK

-PG1,QBAK

JPATCH SPACE

JFINAL 2ERO TO FLAG END
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NCSS R, KRASIN/AF TS3,17 22 MAR 68 VvP@92

871

872

823

824

85

306

87

878

829

810

811

812

813

814

815

816

817

818

819

820

821

822

323

824

825

826

827

828

829

830

821

832

B33

834

835

836

827

838

829

840

841

g4z

843

844

845

846

847

848

849

850

851

220006

gogoe2

ogoeol

vonzn4

SUBTTL SWAP R, KRASIN/AF TS4,34 23 FEB 69 v4@6

+ SWAPPER CALLED EVERY CLOCK TIC,

»SINCE MAST OPERATIONS STARTED BY THE SWAPPER REQUIRE SEVERAL

»TICS TO RUN TO COMPLETION, SEVERAL FLAGS(FINISH,FIT,FORCE

JARE USEDP TO "REMEMBER" PREVIOUS STATES,
sy THE BASIC ALGORITHM!

$1S CORE SHUFFLER WAITING FOR I0 TO FINISH FOR SOME JOB?

3} YES--TRY AGAIN TO SHUFFLE(WHEN 10 STQOPS)

;1S CORE SHUFFLER STILL WAITING FOR 10 TO FINISH?

3 YES--RETURN AND DO NOTHING

3 IS SWAPPER STILL BUSY?

H YES-=RETURN AND DO NOTHING

+SCAN QS FNR 1ST J0B OUT OF CORE,

» 1F NONE~-=RETURWN

JAS

s IF ONE-<WILL LOW(HIGH) SEG FIT IN LARGFST HOLE IN CORE?

’ YES-=START INPUT AND RETURN

y NO-=1S TOTAL FREE CORE(CORTAL) ENOUGH TO ACCOMMODATE LOW(HIGH) SEG?

; YES=-~CALL CORE SHUFFLER

} IS SHUFFLFR WAITING FOR [0 TO STOP?

; YES=-=-RETURN AND DO NOTHING

; NN==GO TO A

' NO-="REMBER" THIS JDB FOR INPUT AND LLOOK FOR CUTPUTI

yANY JDBS WAITING TO XPAND CORE RY SWAP OQUT/IN?

» YES==0UTPUT ONE AND RETURN

, NO=-=SCAN GS RACKWARD FOR JOB IN CORE WHOSE PROTECT TIME

) (SET ON INPUT) HAS GONE TO 2,

y IF NONE=-=~RETURN

» IF ONE--1S IT SWAPPABLE(NO ACTIVE 10 AND NOT CURRENT JOR)?

, YES==-0UTPUT HIGH SEG(IF ANY AND NOT ON DISK) THEN LOW SEGMENT

’ NO--SET SWP BIT(SO SCHEDULER WILL NOT RUN), 10 WILL CONTINUE

' IN LOW SEGMENT AS LONG AS IT CAN

) 10 ROUTINES NO LONGER STOP IF SWP SET, JUST SHF)

EXTERNAL JBTSTS

EXTERNAL BIGHOL,CORTAL,ANYDEV,JBTADR,JBTSWP,KCOREL,TRYSKP

EXTERNAL IMGOUT»IMGINSFINISH,FIT,FORCE

FXTERNAL OERRQR,CORGET,JRTDAT,JORDPG,JOBDPD,JOBPC

EXTERNAL JRTDAT,SHFWAT,CHKSHF

FXTERNAL FULCGNT,ERRPNT,EXCALP,.PCSTOP,PCORSZ,VIRTAL

INTERNAL SWAP

INTERNAL XPAND,FTZ2REL

T=DEVDAT

Ti=TaAC1

T2=TAC

JEITEM

+ALL DEVICE DEPENDENT CODE MARKED WITH A Men
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352

353

854

355

356

857

858

859

840

861

862

863

864

865

866

867

868

869

870

871

872

873

374

8795

B76

B77

878

8479

380

B81

382

383

384

385

386

BR7

B88

B3R89

89@

891

892

893

894

RO5

896

897

~ SCHEDULING ALGORITHM FOR SWAPPING SYSTEM(12/57) (BURRQUGHS DISK) MACRO,V36 19:17 4-JUN-69 PAGE 35
SWAP R,

nQP465

FAR466

AQrae7

ARE470

P47

PeRr472

Pa3473

rog0474

"Pa475

nRa476

nge477

2eEnR5¢9

Aeas5Ad

Pars5eL

nPe5E2

rPCSR3

72am504

naesas

agesaé

ageEsa7

200510

7pes511

2pn512

apA513

naN514

KRASIN/AF T54,34

332¢C0

262149

3362

332370

263140

402@C0

336208

254200

321270

332000

25400

262140

254070

135328

135172

274140

333070

272100

263140

135300

220319

270340

526374

20M344

ApAerd SWAP:

202420

PUB46S!

21342

Coeoro

Be141"

2oe0o0d

PeA547"

0Pa537!

AP1342"

2pr526!

FININD?S

23 +FR 69 Vv4@s

SKIPF SHFWAT 31S CORE SHUFFLER WAITING FOR 10 YO STOP

1 FOR SOME JOBY

PUSHJ PDP,CHKSHF 1YES, CALL CORE SHUFFLER TO SEE IF

1 10 STOPPED YET

SKIPN SHFWAT $1S SHUFFLER STILL WAITING?

SKIPE SQREN 1eNO=--15 SWAP SERV, RQUT, STILL BUSY WITW LAST JOB?

POPy PDP, J#YES=-=~RETURN

SETZM INFLC paas EXPERIMENTAL #xa

SKIPM Js»FIM]SH INO==ANY IN/OUTPUT T0O FINISH?

JRST SWP?2 INO~-

JUMPL J,FINQUT JYES==INPUT OR QUTPUT?
SKIPE SERA JINPUT, A&NY INPUT ERRORS?

JRST INERR }YES

IHERE IF NOTWING TO SWAP IN(HIGH OR LOW SEG EXPANDING FRnM 2)
IFN FT2REL<

Cgoaao

2pas61!

epeong

202090

BP06

ACE

ggeonz

Qpepae

2u1234"

Ap22@¢0

A¢3020

1430d

2pr133"

AE1920

EXTERN FININ

PUSHJ PDP,FININ 31S THERE A HWIGH SEG WHICH MUST BE SWAPPED IN?

JRET FIT1 $YES, GO SWAP IT INCJ SET TO HIGH SEG NO.JOB # Iv INPJOB)

1t N0, EITHER HIGH SEG ALREADY IN FOR ANOTHER USER

OR THERE I8 NONE,» J STILL JOR NO,(lE LOW SEG)
OR J IS HIGH SEG WHICH EXPANDEND FROM NOTHING(XPANDH)?

IN WHICH CASE [T HAS NO DISK SPACE AND DIDLING ACS

ANN SETTING PROTECT TIME WON'T MATTER EITHER,o
o
 
w
e
 
w
a
 
w
e

LDB T,IMGIN INEW CORE SIZE
LDR T1,IMGOUT JOLD SIZF WHEN ON DISK

SUR T1,T }JOLD~-NFEW=DECREASE

} HAS USER DECREASED VIRTUAL MEMORY FROM M TO N(N GR 22

WHILE OUT ON DISK(R,RUN,GET,KJOR) TO 14@ WORDS?

CORE CNMMAND ALWAYS FQRCES SWAP IN BEFORE

CORE RFASSIGNMENT SO NOT IN THIS CATEGNRY

FRAGMENTED USER TO0O HARD TO PARTIALLY RECLAIM DISK SP

! ON REQUCTION WHICH DOES NOT GO YO @

SKIPLE T1 $DECREASFD?

ADDM T1,VIRTAL 1YES, NOW INCREASE VIRTUAL MEMORY AVAILARLE BY

I AMOUNT OF DECREASE IN HIGH OR LOW SEG

PUSKHJ POP,ZERSUP JRETURN LOW SEG DISK SPACE, SET IMGOUT,IMGIN

i AND SWPISHF(JBTSTS) T0 @

1.0R T,PCORSZ JCOMPUTE AND SET IN CORE IN CORE PROTECT TIME FROM

t SIZE OF JOR(41K BLOCKS~1)

IMUL T,PROT JADD VARTABLE AMOUNT DEPENDING ON CORE STZE

ADD T,PRNTE PADD FIXFD AMOUNT INDEPENDENT OF CORE SIZE

HRLM T,JRTSWP())

MOVE JDAT,JBTDAT(J) 1SCTUP LOW SEG PROTECTION,RELOCATION
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898

499

930

971

9a2

9¢3

9r4

925

976

9n7

928

949

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935

936

937

938

939

940

941

942

943

- SCHFEDULING ALGORITHM FQOR, SWAPPING SYSTE~(12/57) (BURRQUGHS DISK) MACRO,V36 19:1@ 4-JUN=6¢ PAGE 36

A3 FEB 69 vé4deaSWAP R,

r@grs515

f@es516

ra2517

7375292

ABA521

ag@522

70523

fae524

nees25

Zor526

rans27

PBe530

FaM531

7@RA532

rens533

rar534

AoNs535

Fee536

nRAs37

ABO540

rges4t

Pe@d542

po0A543

aR0544

poa545

n@a546

nRo547

pges550

PAAS51

@552

KRASIN/AF 754,34

202307

6033¢0

254¢20

5503127

275377

213279

2723&7

202347

254000

402009

290344

260149

265040

516579

512130

426452

A0

254z00

213000

332070

254920

200344

260140

260140

254020

A02090

3322%0

254009

332200

254¢00

232220

212020

2pA546"!

2072020

e2a70

eyeee6

202020

epns2p!

Bor546"

nQe473"

puRL72!

epezeo

202200

152170

142120

247644

voroed

202000

ogape4

01342

Bga575"

ep@s527!

Agas3:!

22000

ngre62!

207526

goaeng

A02663"

agopae

2pas561"

1FN JUDAT=FRQG,<

>

INERR:

FINQUT:

MOVE PROGJBTANRCYD

MOVE T,JCBPC(JNAT)

TLME T,USRMGN

JRST SWP1
4RRZ T,J0BDPG(JDAT)

SUBL T, (PROG)

MOVNS T

ADDM T, JOBDPN(JDAT)

MOVEM PRCGJOBOPG(JDAT)

JRST SWP{

SETZM FINISH

MOVE PROG,JBTANR(J)

1FN PROG=JNAT ,<MNVE

PUSH,) PDP,KCORE1

JSP TAC,FRRPNT

ASC1Z /SwAP READ ERRNR/

JRST PCSTOP

MOVNS J

SKIPE SERA

JRST SWPREC

MOVE PROG.JBTADR(J)

IFN PROG~=JDAT,X

>

ACK 1IN

MOVE JDAT,JBTDAT(Y)

PUSHJ PDP,KCORE1L

IFN FT2REL,K

SWP1:

SwP2:

F170:

EXTERN FINOT

PUSKHJ PDP,FINQT

JRST FORCEL

SETZM FINISH

SKIPE JsFORCE

JRST FORCEL

SKIPE J»FIT

JRST FIT1

1J0B STOPPED IN EXEC MOpF?
ITEST PO FLAG

INC

1YES, ADJUST PROG AND PDP IN DUMP AC AREA

J0LD RELOC~NEW RELOC

INEW RELNOC~0LD RELOC

PADJUST nUMP PDP

iSTORE NEW AC PROG

JCLEAR FINISH FLAG SO SWAPPING CAN CONTINUE

1SETUP RELOC,PROTECTION FOR HIGH OR LOW SEG
JDATWJUBTDAT(J)D

}RETURN CORE
tPRINT ON USER CONSOLE

1STOP JOB AND FORCE RESCHEDULING

JFINISH OUTPUT, =-FINISH=JOR NO,

1 ANY ERRORS

JYES, RECORD ERROR AND TRY AGAIN,

} IN A DIFFERENT PLACE ON DISK

1XWD PROTECT,,RELOC, FOR LOW SEG

1J0B DATA AREA

JRETURN CORE FOR LOW OR HMIGH SEG JUST SWaPPED OUT
I EVEN [IF

3 ANOTHER JOB STARTED TO SHARE HIGH SEG NURING

I SWAP QUT (GET) SINCE JOB 15 MARKED WITH
} SWP BIT ON AND CANNOT RUN UNTIL HIGH SEG IS SWAPPED B

$I1S THIS A HIGH SEG WHICH WAS JUST SWAPPFED QUT?
SYES, J SET TO LOW SEG NO., GO TRY SWAP IT OUT

} NO, THIS WAS A LOW SEG, ALL SWAPPING FaR THIS USER

1} IS FINISHED,

JCLEAR FINISH FLAG

JWAITING FOR JOB TO BECOME SWAPPABLE?

1YES

INO== WAITING TO FIT JOB IN GORE?

PYES



SCHEDB

944

945

946

947

948

949

950

951

952

953

954

955

956

957

978

959

960

961

962

963

964

965

966

967

968

949

970

971

972

373

974

975

976

277

978

979

980

9481

982

983

984

985

986

- SCHEDULING ALGORITHM FQR SWAPPING SYSTEM(12/57)(BURRQUGHS DISK)

SWAP R. KRASIN/AF TS54,24

APAs53

792554

APB555

2aAS56

rpas557

PaArs56d

Apa561

n2B562

zZe0563

PrAA564

27565

apP566

AQgT567

30579

rpns71

290572

AdA573

200574

201240

265040

254279

200304

607320

254072

202278

135640

260140

254070

217640

254970

336¢00

267140

262140

336270

254020

263140

202429

opaz225!

200606

eanz221"

202000

AeeV29

Coass1!

pense2!

eora0p

200610

foronoe

2ea772!?

apeemg

soapee

P20466!

2pR467!

Agass51

2020¢c2

M3 FEB 69 VvA4ls

+»SCAN FOR INPUT

MOVET NAT,ISCAN

FITL1:

JSP TAC,QSCAN

JRST CHKXPN

MOVE T.JRTSTS(J)

TLNN T,SWP

JRST (TAC1)

MOVEM J,FIT

LOR AC1,IMGIN

IFE FT2RELK

>

CAMLE AC1,CORTAL

IFN FT2REL,<

EXTERN FITSIZ

PUSHJ PDP,F1TSIZ

JRST SCNOUT

CAMG AC1,BIGHOL

JRST SWAP]

IFN FT2REL,<

>

EXTERN FRECR1,HOLEF

SKIPN HOLEF

PUSHJ PDP,FRECR1

PUSHJ PDP,CHKSHF

SKIPN SHFWAT

JRST FI1Ta

POPJ PDP,

MACRC,V36 19:10 4~J'UN=-63 PAGE 37

JNO INPUT T0 DO--CK FOR EXPANDING JORS

ITHIS JOP OUT OF CORE?

JSWP ON IF HWIGH SEG SWAPPED OUT FOR THIS USER

} OR BOTH SEGS SWAPPED OUT

INO==CONTINUE SCAN

TRYING TO FIT IN

IF LOW SEG

IN CORE)}

JREMEMBER JOR(OR HIGH SEG)

ICORE S1ZE NEEDED FOR TH!S SEG(2
J OR HIGH SEG WITH UWP OFF ALREADY

JWILL LOW SEG FIT IN FREE+DCRMANT COQRE?

CORE NEEDED TO BRING 1N

SEG AND HIGH SEG

SEG(HIGH ALREADY IN OR NONE)

BECAUSE LOW SEG ALREANY IN

IN FREE+DORMANT»IDLE CnRE?

JCOMPUTE AMOUNT OF

} 1. THIS JOBS LOW

1t 2. THIS JORS LOW

1 3, THIS HIGH SEG

JWILL LOW SEG FIT

INOSWILL NOT FIT EVEN IF ALL DORMANT SEGS DELETED

I AC1=TOTAL CORE NEEDED(IN K)

IYES, WILL THIS SEG FIT IN BIGGEST HOLE oF FREE CORE
} WITHOUT DELETEING ANY DORMANT OR IDLE SEGS?

I (AC1 RESTORED TO SIZE FOR JUST THIS LOw OR HIGH SEG)

IN THIS LOW OR HIGH SEGIYES, GO SWAP

INQ, ARE THERE ANY HOLES IN CORE WHICH THE SWUFFLER
} COULD ELIMINATE(NOT COUNTING ONE AT T02)?

INO, GO DELETE ONE DNRMANT SEG IN CORE
}] AND ALWAYS SKIP RETURN(THERE MUST BE AT LEAST

} ONE, OTHERWISE CORTAL=BIGHOL)MONITOR ERROR IF NONE

1YES, CALL CORE SHUFFLER TO MOVE ONE SEG DOWN
JSHUFFLER WAITING FOR 10 TO STOP?

INO, SEE IF JOB WILL FIT NOW,
JYES, RETURN AND WAIT TILL !0 STOFS



SCHEDB

9R7

988

989

999

991

962

993

994

995

996

997

998

999

1920

1971

1002

1863

1804

19m5

1006

1047

1am8

1049

1810

1011

1012

1213

1014

1815

1016

1017

1218

1019

i1e2@

1821

- SCHEDULING ALGORITHM FOR SWAPPING SYSTEM(12/52)(BURRQUGHS DI1&X)

SWAP R, KRASIN/AF TS4,34

202575

e@0576

npe577

rom60Q

npaen1

2006082

noo6n3

p00604

70265

PoA6N6

ronen?

nR0610

var6e1l

pav612

"Q0613

faa614

reC615

FR23616

oR0617

npge2o

nede621

npB622

700623

200@40

436040

13504¢

213ene

2720490

135048

661040

272040

254000

337000

263140

337020

254¢ge@

200272

205320

6163M4

367200

327220

402000

265240

370000

412324

254900

201342

2p0200

0ga5p3:

po2001

opB536!

agas577!

Ppaool

2p@as576!

200670

apR323¢

gk gk g

200323

2ao624!

ogacae

ogoeal

a@8556"

ee0614"

ogoe21"

2p0323"

apA176!"

epp323!

200614

RBR655!

#3 FEB 69

EXTERN

SWPREC

sNO INPUT TO DO,

CHKXPN?

$ INPUT T0O DO,

SCNOUT!

SCNOK!

vaps

VIRTAL,SWPERC

MOVE TAC,SERA

1ORM TAC,SWRERC

LDR TAC, IMGQUT

MOVNS TAC

ADDM TAC,VIRTAL

LDB TAC, IMGOUT

TLO TAC,1

ADDM TAC,SWPERC

JRST SWAPRQ

SKIPG XJ0B

POPJ PDP,

MACRO, V36 193112 4-JUN=69 PAGE 3¢

1ERROR FLAGS

JSAVE FQR POSTERITY

JDECREASE TOTAL AMOUNT
10F VIRTUAL CORE IN THE MACHINE

JBY THE AMOUNT BEING GIVEN UP

1G0O TRY AGAIN

CHECK FOR EXPANDING JOBS

PANY JOBS TO EXPAND?

INO, RETURN FROM SWAPPER, NOTHING TO INPuT OR QUTPUT
} YES, FALL INTQ SCNOUT WHICH WILL SWAP nUT EXPANDING

3y JOB SINCE THERE 1S ONE

CHECK TO SEF IF ANY JOBS JUST HWAPPEN TO WANT TO EXPAND

EXTERN HIGHJB:JETSTS;ERROR MAXSIZ,MAXJBN,SUMCOR
SKIPG XJnB

JRST SCNJOB

MOVE J HIGHJB

MOVS! T, JXPN

TDNN T,JBTSTS(J)

SO0JG Ja=1l

IFN FTRCHKs<

JUMPG J»SCNOK

SETZM XJ0OB

JSP DAT,ERRQOR

S0S XJ0B

ANDCAM T,JUBTSTS(J)

JRST FORCE®

JANY J0BS WAITING TO EXPAND?

INO, SCAN ALL JOBS IN PRIORITY ORDER LOOKING
I FOR ONE TO SWAP OUT

IYES, START WITH HIGHEST JOB NUMBER ASSIGNED

JISETUP J0OB EXPANDED BIT

JIS THIS JOB EXPANDING?

INO, KEEP LOOKING

JCLEAR XJOB S0 MESSAGE WILL PRINT

JERROR I1F NONE FOUND

JDECREMENT COUNT OF EXPANDING JOBS

JCLEAR EXPAND BIT IN JOB STATUS WORD

1G0 TRY TO SWAP JOBR ouT



SCHEDNB - SCHEDBULTNG ALGORITHM FOR SWAFPIMG SYSTEM(1@/52) (BURROUGHS DISK)
SWAP R, KRASIN/AF TS4,34

ABT6724

nRE625

n22626

pRa627

700630

PAN631

AgA632

230633

P3A634

nar635

?dr636

7NB637

JA7642

raC641

Zo0642

rP0643

Pga64aq

zQ0645

200646

ngne47

"QA6502

?90651

PoRES2

2P0653

22654

202370

202370

ag247¢

201240

265040

254020

216270

2543a2

335374

335074

603340

25472

554374

322372

24237¢

271372

260140

317370

254000

202370

202270

272370

313649

254002
200220

202020

hgaAd220

202020

Qp2436

aen2251

neaz14:

Puas5el!

200208

202622

fgas513!

212300

ARAZPQ

agasap!

AB3220

777766

o00201

Agagre

PEP626"

eomesL!

280645

nenReo

PPR6251

200651

200020

203650

rS FER 69 Va4a

PSTAN FOP JLR TGO QUTSUT

PSTAECIN X))

PJUST LOw Sgn SI7E

$10R SuM

SChJomt MOVE T,CORTAL

MOVEM T,SUMCOR

SETZM MAXSIZ

MOVE] NAT,0SCAN

JSP TAC,nSCAN

JRST NOFIT
CAMN J,FIT

JRST(TAC1)

SKIPGE T,JBTSTS(J)

SKIPGE JRTSWP(.))

TLNE TiNSWP+SWP

JRST (TAc1)

HLRZ T,JR8TADR(U)

JUMPE T,(TAC1)

ASH T,-12

ADDI T,1

IFN FT2REL.K

>

FORCEZ2:

FXTERN FORSIZ

PUSHJ POP,FQRSIZ

CAMG T,MaxXS12

JRST FORCE2
MOVEM T,MAXS]Z

MOVEM J,MAXJBN

ADDM T,SUMCOR

CAMLE AC1,SUMCOR

JRST (TAcC1)

MOVE JsMAXJBN

MEEDED T RET THIS UCER
IF NO HIGH OR HWIGH ALREADY IN,

1F 50TH #UST BE SWAPPEN

MACRO,V36 19110 4-JUN=-69 PAGE 39

IN ORDFR TO MAKE ROOM FQOR JOB TO COME IN

IN CORE 1S IN AC1(FITSIZ)

JUST HIGH IF LOW ALREANY IN,
IN

SINITIALIZE FREE CORE COUNTER

JCLEAR SIZE OF LARGEST Jo0B
1SCAN ALL JORS RANKED IN PRIORITY TO BE IWAPPED QUT

INO MORE JOBS LEFT, CANNOT FIT JOB IN CORE
11S THIS JOB WE ARE TRYING TO FIT IN?
IYES, GO FIND NEXT JOB TO OUTPUT

1J0B RUN BIT STILL ON(JOR STILL WANT TO RUN)?
JYES, 1S PROTECT TIME STILL LEFT?

} PROTECT TIME 1S DECREMENTED ONLY WHEN

!} A JOB IS RUNABLE, SO LOOK AT IT

P ONLY IF RUN BIT STILL ON
INO, 1S THIS JOB NOT TO RE SWAPPED OR ALREADY SWAPPED?

i} (DISPLAY: REAL TIME)?

JYES,CONTINUE SCAN TO FIND ANOTHER
$PICK UP SIZF OF JOB

JCONTINUE SCAN IF NOT IN CORE (HIGH SEG ALREADY SWAPPED

I OUT FOR THIS USER IF NO LOW SEG)
JCONVERT TO 1K BLOCKS

JINCREASE SIZE(T) BY HIGH SEG IF THIS Joe
} IS ONLY ONE IN CORE USING HIGH SEG(J= OB # STILL)

JLARGEST S0 FAR?

INO

JIYES, SAVE S!ZE

FJAND JOB NUMRER

TADD TO TOTaAL
JIFOUND EMQUGH CORE FOR JnB TO BE FIT IN?
INO. LOOK FQOR MORE

JIYES, SWAP QUT LARGEST



SCHEDB

1263

1064

1065

1266

1867

1068

1669

1070

1871

1072

1273

1074

1275

1876

1077

1078

1879

10882

1281

1082

1083

1084

1@R5

1086

1087

1088

1289

1098

191

1092

1993

1294

1295

1296

1997

1098

1299

1100

1101

1172

1123

1104

- SCHEDULING ALGORITHM FQOR SWAPPING SYSTEM(12/52) (BURRQUGHS DISK) MACRO,V36 19:18 4-JUN-69 PAGE 4p
SWAP R,

rgeess

2B0656

rga6s7

Po0e660D

nEn661

pER662

200663

PE0663

POR664

AORA665

YY)

AgB667

KRASIN/AF 754,34

260140

254¢72

2670140

285370

436324

202279

336344

254000

312270

267140

263140

A7) 2Q

AJ2220

2PA*d

zp2vune

canesa

203547

apn64ad!

020670

Agagre:

PR0a01
ngai2o

73 FEB 69 V426

FORCF¢1 PUSHJ PDP, TRYSWP

JRET (TAC1)

IFN FT2RFL,K

EXTERN FORHGH

PUSH, PDP,FQORHGH

JCAN THIS JOB BE STOPPED IN ORDER TQ DO SWAP?

INO, NSWP DR NSHF SET(DISPLAY,REAL TIME) OR
! SAVE QR GET IN PROGRESS WITH DFEVICE STILEL ACTIVE
t LOOK FNR AN QTHER JOB TO SWAP ‘

1S THERE A HIGH SEG TO RE WRITTEN BEFORF
TRYING TO SWAP OUT LOW SEGMENT?

WRITE HIGH SEG IF ALL 0OF THE FOLLOWING ARE TRUE:

1. JOB HAS A HIGH SEG AND )
2, IT HAS NOT BEEN SWAPPED FOR THIS USFR’

(SWP=@ FOR JOB)

3, IT 1S IN CORE(NQOY XPANDH) :

« IF IN=CORE COUNT IS EXACTLY 1 MEANING
THIS ONLY USER USING IN CORE

. HIGH SEG NOT ON DISK YET

» THIS HIGH SEG IS NOT THE SAME ONE AS JOB

BEING FITTED IN IS GOING TO WANT ).
 
e
 
B
 
e
 
w
e
 
w
e
 
e
 
B
 
e
 
e
 
w
e

ov
 
B

3 RETURN HIGH SEG NO, IN J IF YES, OTHERWISE
! RETURN LOW SEG NO.

}IF JOB JUST HAS LOW SEG, SHF BIT IS SET IN JBTSTS

' FOR JOB SO I0 WILL STOP NEXT BUFFER

MOVST T,SWP!IFE FT2REL,<SHF> 3SET SWAPPED QUT BIT FOR LOW OR HIGH SEG

T10RM T,JRTSTS(J)

FORCELS$ MOVEM J»FORCE

FORCFE1:

IFN JOAT=-PRQG,<

MOVE JDAT,JBTDAT(Y)
>

SKIPN PROG:JRTADR(.J)

JRST SWAPO

CAME J.J0B

PUSH,) PDP,ANYDEY

POPJ PDP,

}SCHEDULER WILL NO LONGER RUN THIS JOB

3} SET SHF BIT IF ONE SFG SOFTWARE, SO 10 WILL
} STOP AFTER NEXT BUFFERFUL., '

FASSUME NOT SWAPPABLE--IS IT?

1L0OC, IN PHYSICAL CORE, IS CORE

} ASSIGNED IN MEMORY?
INO, CANNOT HAVE ACTIVE DEVICES

JIF THIS IS CURRENT JOR, WAIT UNTIL
} PROTECTED AREA 1S MOVED BACK TO JOB DATA AREA

FANY ACTIVE DEVICES?(2ND HALF OF ANYACT ROUT,)

JYES~--RETURN AND WAIT FOR 1/0 TO STOP,



SCHENB

115

1116

1127

1178

11929

11140

1111

1112

1113

1114

1115

1116

1117

1118

1119

1120

1121

1122

1123

1124

1125

1126

1127

1128

1129

1130

1131

1132

1133

1134

1135

1136

1137

1138

1139

1140

1141

- SCHFDULING ALGORITHM FQOR SWAPPING SYSTEM(1@/57) (BURRQUGHS DISK) MACRO,V36 19318 4-JUN-6G PAGE 41

SWAP R.

nz2670

npR670

202671

ngre72

200673

7RA674

AgA675

nBC676

reRe677

apa7AR

aYAa7AL

ngn722

A3

r@R7¢4

ngR7es

ApRe706

noera7

con710

"pR711

ogn712

aQB713

#QA714

AegAa715

A0R716

KRASIN/AF 734,34

402034@

554374

322370

553174

212320

240370

271370

187328

505131

2761140

135240

336070

137370

200240

260140

254000

506044

212270

262140

254020

422070

476020

263140

ngnse2!

PB663!

zoas546!

AoRe71

aeadry

777766

rogael

aperer2!

777777

coadme

eonRsez!

ZR7935

Apa7R2!

agagne

21226

oea717!

PPA635!

2pe546"

apazpe

pp1a6e6!

een632’

2pe141!

0oz

23 FEB 69 VAade

ISWAP OUT LOW OR HIGH SEGMENT

INTERNAL FTTRACK

SWAPO:

IFN FTTRACK,<EXTERN LASQUT

MOVEM Js[ASOUT

>

SETZM FORCE

HLRZ T,JRTADRC(J)

JUMPE T,SHP1

MOVNM T,72

ASH T,-tD1A

ADD] T.1

NP8 T, IMGOUT

HRLT T1,-1(T2)

PUSH POP,T1

LDR DAT, IMGIN

SKIPN DAT

nPB T,IMGIN

PUSHJ PDP,GXSAT

JRST FULL

HRLM TAC, JBTSKP(J)

QUTP2% MOVNM J,FIN]SH

POP PDP,TACH

JRST SQOUT

NOFIT: SETZM FIT

SETOM INFLG

POPJ POP,

JSAVE LLAST SWAP QUT FQOR DEBUGGING OnLY

JCLEAR FORCE FLAG

1COMPUTE CORE IMAGE

JDONT OUTPUT IF @ CORE(IMGOUT ALREADY SET T0 2

t WHEN CORE WAS RETURNED

J#SAVE COUNT FOR CALL TO SoQuT
JCONVERT TO 1K BLOCKS

JRECORD AS QUT [MAGE

1#BUILD AND SAVE I10WD FOR SQOUT

@

JHAS S1ZE OF CORE NEEDED WHEN NEXT SWAPPED IN

JALREADY BEEN SET(XPAND)

INO, S0 SET Y0 # 1K BLOCKS OF CORE NEEDEN

1#CONVERT CORE IMAGE TO 128 WD BLOCKS

}eGET DEVICE STORAGE

JONONE AVAILABLE

}J#SAVE DEVICE ADDRESS

JOISK SWAP SPACE ASSIGNED, NOW SET FINISH FLAG

3} SO THAT SWAPPER WILL KNOW WHICH SEG FINISHED
} WHEN 10 COMPLETED(SQREGQ BECOMES ZERO)

}#GET 10WD

1#START QUTPUT AND RETURN

JFORGET ABOUT FITTING IN A JOB ON DISK

jeea EXPERIMENTAL ##e MARK DFSIRE TC INPY

JALL JOBS IN CORE ARE HIGHER PRIORITY.



SCHEDB

1142

1143

1144

1145

1146

1147

1148

1149

1150

1151

1152

1153

1154

1155

1156

1157

1158

1159

11450

1161

1162

1163

1164

1165

1166

1167

1168

1169

1170

1171

1172

1173

1174

1175

- SCHEDULING ALGORITHM FOR SWAPPING SYSTEM(18/5%) (BURRQUGHS DISK) MACRO,V36 19:18 4-JUN-6% PAGE 4¢Z

SWAP R,

pan717

neR720

ran721

pan722

rgn723

pEa724

pRR725

nQRA726

nee727

apgr730

nRR73I1

neR732

ARA73I3

aga734

raA735

ApAE736

aen737

nea740

ngo741

nem742

PRA743

paM744

aEB745

KRASIN/ZAF TS4,34

506240

260140

554249

200740

525740

66010

FP6174

261140

260140

254970

542157

262140

506257

274320

3223%0

260140

200240

254000

200240

202243

327249

260149

254020

200317

aRe755"

202017

dpoare

777774

40020

poa710!

PRANTS

201276

ppazae:

oeaone

2073225

709000

egeans

2p2751"

RpA76@"

neRané

Pge726"

opadeé

200000

pRA727"

ooogad

2pa741"

23 FEB 69 V404

;COME HERE WHEN THE AMOUNT OF SPACE NEEDED ON THE DISK

1S NOT AVAILABLE IN ONE CONTIGUNUS RLOCK

EXTERN GETFCR

FULL HRLM DAY, AC3 JSAVE DAT (LARGEST AVAILABLE HOLE)

PUSH.J POP,FULCOR 1GET 4 FREE CORE LOCS

HLRZ NAT,AC3 JRESTORE DAT

MOVE AC3,TAC] 1L0C OF 1ST FREE CELL
HRL I AC3, =4 14 LOCS

TRO TAC1,FRGSEG SLIGHT FRAGMENTED BIT

HRLM TAC1,JBTSWP(ITEM) JISAVE LLOC OF TABLE IN JBTSWP

FULLLY PUSH PDP,DAT $SAVE AMODUNT OF SPACE BEING REAUESTED

FULL1AS PUSH. POP,GXSAT JGET SOME SWAPPING SPACE
JRST FULL? JCANT HAVE THAT MUCH

HRRM TAC, (AC3) JSAVE LOC OF YHE DISK SPACE

POP PDP,NAT JRESTORE AMTY GOTTEN

HRLLM DAT, LAC3) JSAVE AMOUNT IN TABLE

SuB T:DAT 1 AMOUNT STILL NEEDED

JUMPE T,FULSET 3} THROUGH IF NEED O K NOW
PUSHJ PDP,BMPAC3 }ISTEP To NEXT TABLE LOCATION

MOVE NAT,T JTRY TO GET ALL WE NEED NOW IN 1 CHUNK
JRST FULLY

FULL1Bt MOVE DAT,T JRESET AMQUNT OF SPACE NEEDED

JCOME HERE WHEN CANT GET THE CHUNK REQUESTED
FULL2! MOQVEM DAT, (PDP) JDAT HAS LARGEST CHUNK AVAILABLE

JUMPG DAT,FULL1A 160 GET THAT AMQOUNT

1FN FT2REL< } ~1=0 MEANS NO MORE LEFT

EXTERN FRESWP N

PUSHJ PDP,FRESWP JTRY TO DELETE AN UNUSED HIGH SEG FROM DISK

JRST FULL.1B JFOUND ONE, TRY AGAIN, J PRESERVED
! NONE FOUND, PRINT MONITOR ERROR



SCHENB =~ SCHFDULING ALGORITHM FOR SWAPPING SYSTEM(1R/50) (RURRQUGHS DISK) MACRO,V36 19110 4-JUN-60 PAGE 43
SWAP R, KRASIN/AF TS4,34 235 FEB 690 v4gs

1176 FXTERN CERROR

1177

1178 230746 262140 202291 PQOP PDP, TAC JWHAT? NONE [EFT?
1179 @@@r747 262140 0A@ag21 elels PCP,TAC . ISET POP TO RIGHT VALUE
1180 @QM7590 265248 007200 JSP NAT,CERRNR fERROR IN MONITOR AT 4uyqss
1181

1182 {HERE WHEN THE TCTAL AMOUNT YF SPACE NEEDED HAS BEEN ORBTAINED
1183 rR@A751 260140 Q0A76Q' FULSETT PUSHY PDP,RMPACZ 1STEP TO NEXTY (LLAST) TABLE LNCATION
1184 (AQ@R752 402217 200092 SETEM (AC3) 3 ZERO MEANS END OF TABLE
1185 Q@r753 554044 QBEA725¢ HLRZ TAC, JBTSWP(ITEM) ;L0C OF TABLE OF FRAGMENTS
1186 Q@R754 254p20 Q0A711! JRST cUTP? 160 START OUTPUT

1187

1188 ‘HERE TO GET 4 LOCS 0OF FREE nORE
1189 (@R755 26114¢ QY2924 FULCOR! PUSH POP,ITEM IGETFCR USES ITEM
1198 @@r756 266140 (222900 PUSHJ POP,GETFCR tGET 4 CELLS
1191 @@@757 25%4vp.°¢ DBQ72230 JRST [POPUY JRETORE ITEM AND RETURN
1192

1193 PSTEP AC3 TO NEXT LOC OF TABLE BEING BUILT
1194 200760 2537412 P@72157' RMPACS3: AGRJN AC3.,CPOPY t0K IF MORE LOCS OF TASBLE
1195 @pr761 2601408 202755 PUSH.J POP,FULCOR IGET 4 MORE (LOCS
1196 Fp@e762 505749 777774 HRL | AC3, -4

1197 @pgr763 306117 Q42200 CAIN TAC1,(AC3) JARE THEY CONTIGUOUS?
1198 0or764 26314 2372000 porPy POP, IYES, RETURN
1199 202765 ?24Crs7 777777 MOVE TAC,~=1(AC3) fNO, CONVERT LAST GOOD LOC
12728 @766 562117 777777 HRPCM TACL,-1(ACD) 1TO A POINTER TO NEXT PART OF TARLE
1271 paR767 202142 AB200 MOVEM TAC,(TAC1) JSTORE GOOD NDATA IN 1ST WD OF NEW PART
12722

1223 Q@Q77@ 542740 0@rga2 HRR AC3,TACY INEW TARLE LDC
1224 @@@a771 253740 000760 AQRUN AC3,CPOPY $JCOUNT WORD AND RETURN
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KRASIN/AF TS54,34

1275

1276

1227

1278

1229

1210

1211

1212

1213

1214

1215

1216

1217

1218

1219

1220

1221

1222

1223

1224

1225

1226

1227

1228

1229

1230

1231

1232

1233

1234

1235

1236

1237

SWAP R,

aar772

nagez772

aRer773

ABC774

Q@775

poa776

aee777

ng19022

ge1o01

pai1eme

rg1o23

Agl1aa4

Ag1ams

re1am6

neyoe?

rolo1e

re1o11

nBi1o12

?o1013

ng1214

e@1215

202220

402¢0¢

135040

242040

275248

332344

?54p7¢Q

262140

265240

262140

1353¢0

32237¢

135120

315100

200300

242370

217109

5492174

554244

254¢°9

aga7iL

2072714

eoe724

ggmz12

dordny

P2A673!

cersag?

Rprpao

Bo%vze

eRacmo

202677

cgesra!

aprz74"

o2046

cerpn2

P02934

oRA206

oee777!

2eR753!

Ap1265"

¢3 FEB 62 vags

tSWAP

SwAPT

IN A

TFN FTTRACK,<EXTERN [ASIN

>

MOVEM JsLASIN

MOVEM JsFINISH

SETZM FIT

LDR TAC, IMGIN

LSH TAC,+D12

SURI TAC,1

SKIPE PROGsJRTADR(J)

JREST FININZ

PUSHJ PDP,CORGET

JSP NAT,QERRAR

TFN FT2REL s<KEXTERN FITHGH

>

PUSHJ PDP,FITHGH

LOR T, IMGOUT

JUMPE T,FINING

JNB OF HIGH SEGMENT

MACRO.V36 19:17 4-JUN-69 PAGE 44

'SAVE LAST SWAP [N FQOR DEBUGGING ONLY

1SET FINISH FLAG TO INPUT

ICLEAR FIT FLAG

1S1ZE OF CORE TO BE ASSIGNED WHEN SWAPPED IN (INK)

JCONVERT TO WIGHEST ADR '

$=-1 FOR CALL TO CORGET

}15 (LOW)ISEG ALLREADY IN CORE?

JYES, POSSIBLE IF THIS IS LOW SEG AND ON1 Y

I HIGH SEG WAS SWAPPED OUT,

INC, GEY CORE FOR LOW OR HIGH SEG )

INOT AVAILABLE~SHOULD NEVER HAPPEN(TELL nPER)

3} INCREASE INCORE COUNT FOR THIS JOB!'S HIGH SEG,

$GET QUTPUT IMAGE

JDONT INPUT IF OUT IMAGE 1S ¢

LDR TAC1,IMGIN IS SIZE OF CORE SMALLER THAN DISK SPACE?
CAMGE TACL,T

MOVE T,TaCl

LSH T,+018++N17

MOVN TAC1,T

HRR TAC1,JBTADR(J)

HLRZ TAC,JBTSHP(J)

JRST SOQIN

JWELL?

IYES, ONLY INPUT SMALLER AMQUNT(R,RUN,GET,KJOB)

p#BUTLD JOWD FOR SQIN .

)&

1 e

3eGEY DEVICE ADDRESS

J#START INPUT
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1238

1239

1240

1241

1242

1243

1244

1245

1246

1247

1248

1249

1250

1251

1252

1253

1254

1255

1256

1257

1258

1259

1240

1261

1262

1263

1264

1265

1266

1267

1268

~ SCHEDULING ALGORITHM FQR SWAPPING SYSTEM(12/57) (BURRQUGHS DISK)

SWAP R, KRASIN/AF TS4,34

ra1o16é

221017

nRiv20

ee1e21

7R1022

oR1223

#Q1224

A@1925

rg1026

?a1827

1030

201131

api1e32

”01833

135100

322040

242240

271e40

137040

261140

13527

3151720

20712¢

315040

’e00na0

27417¢

272170

254070

Po1006!

201435

777766

poeasl

eg10916!

opaana

Pgi1e74:

Poapaa

eonea4

ngaana

op2en4

0adsn1

2oeemy

oen757°

@3 FEB 69 VagA

MACRO,V36 19110 4~JUN=69 PASE 45

JROUTINE TO CHANGE DISK SWAPPING SPACE ALLOCATION(OR SET TO @)

iDIFFERS FROM ZERSWP

JCALLEN FROM CORE®

JCALLS

i

’

J

i

MOVE

IN THAT VIRTUAL TALLY FOR SYSTEM IS ALSO CHANGED

ITEM,JOB OR HIGH SEC NO,

MOVE TAC,#1K BLOCKS TO BE NEW ASSIGNMENT

PUSHJ PDP,CHGSWP

ALWAYS RETURN

INTERN CHGSWP

EXTERN JRTSTS, IMGIN, IMGOUT,JRTSWP,VIRTAL,IPOPJ

CHGSWP: LDB TAC1,IMGIN

JUMPE TAC,CHG1

LSH TAC,=-12

ADD] TAC,1

NDPR TAC,IMGIN

PUSH PDP,ITEM

LDB ITEM,IMGOUT

CAMGFE TAC1,]ITEM

MOVE TAC1,ITEM

CAMGE TAC,I1TEM

MOVE TAC,ITEM

SUB TACLl,TAC

ADDM TAC1,VIRTAL

JRST [POPJ

CALLED ONLY FROM VIRTUAL+PHYSICAL CORE ROUTINE CORE®D

ISTZ2E WHEN SEG NEXT SWAPPED IN

118 ZERO BEING ASKED FOR?

INO, CONVERT 70O 1K BLOCKS

1BUT DO NOT ATTEMPT T0O RETURN DISK SPACE

} SINCE 1T MIGHT BE FRAGMENTED(SWAPPER WILL

3} RETURN ALL OF DISK SPACE ON NEXT SWAPIw)

} HAPPENS ONLY ON R,RUN,GET,KJOB

JSTORE NEW STZE WHEN NEXT SWAPPED IN

ISAVE AN AC

1GET OLD DISK SIZE OF THIS USER(USES [TEM)

115 OLD IN-CORE SI2E BIGGER?

INO, USE DISK SIZE AS USER'S OLD VIRTUAL CORE

}IS NEW IN=-CORE SIZE BIGGER?

INO, USE DISK SIZE AS USER NEW

I VIRTUAL CORE

JDECREASE OF USER VIRT, CORE=QLO-NEW

JUSER'S DECREASE=SYSTEM'S INCREASE OF VIRTUAL

§ CORE

JRESTORE JTEM AND RETURN
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12469 JROUTINE TO RETURN ALL OF DISK SPACE FOR A LOW OR HIGH SEG
1270 JTHIS 1S A PHYSICAL NEALLOCATION ONLY AND HAS NO EFFECT ON A SEGMENTS

1271 JVIRTUAL CORE ASSIGNMENT
1272 iCALLS MOVE ITEM,JO2 NO, OR HIGH SEG NO,

1273 ; PUSHJ PDP,ZERSHP

1274 3CALLED FROM SEGCOM IN MANY PLACES(5)

1275 1AND FININ® HERE IN SWAP

1276

1277 INTERN ZERSWP

1278

1279 7Q1p34 634040 Q22071 FERSWP: TDZA TAC,TAC JREQUEST 0 SPACE ON DISK AND ALWAYS SKIP
1280 @@1935 27217¢ 001032' CHG1: ADDM TAC1,VIRTAL JINCREASE SIZ2E OF VIRTUAL CORE AVAILABLE IN SYSTEM

1281 } AND THEN RETURN ALL OF DISK SPACE(CHGSWP)

1282 @@1036 205170 006000 MOVST TAC1,SWP!SHF ICLEAR SWAPPED OUT BIT IN JOR OR SEG

1283 @P1037 412174 000661 ANDCAM TAC1,JBTSTS(ITEM)ISTATUS WORD(SHF SET IF 10 WAS TO BE STOPPED
1284 I FOR SWAP OR CORE SHUFFLE

1285 ‘

1286 (Q1040 261140 000075 PUSH PDP,DAT JSAVE TTY OUTPUT BYTE POINTER(COMMAND DECODER)

1287 @Q1041 135240 001024 LD8 DAT,IMGOUT 1#S1ZE ON DISK(1K BLOCKS)

1288 @plg42 322240 001045 JUMPE DAT,CHG3 301D SEG HAVF ANY DISK SPACE?

1289 @O1043 554p44 001014' HLRZ TAC,JBTSWP(ITEM) }#YES, LOGICAL DISK BLOCK+FRGSEG BIT

1290 (@1044 260140 001224 PUSHJ POP,FXSAT J#FREE THE DISK BLOCKS NO LONGER NEEDED

1291 @@1345 262140 0PAEES CHG3: POP PDP,DAT IRESTORE TTY OUTPUT BYTE POINTER

1292 01046 201040 022000 MOVET TAC,® J8 1S NEW DISK ASSIGNMENT

1293 Q1047 137040 0@1041" NPR TAC, IMGOUT JSET DISK ASSIGNMENT TO 2

1294 @p19580 137940 001022' DPB TAC, IMGIN 1SET NEW CORE IMAGE BLOCK SIZE WHEN NEXT SWAPPED IN

1295 } HERE FROM CHGSWP IF NOT ASKING FOR 0

1296 p@1p5S1 " 263140 0000CD POPJ PDP, JRETURN
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1297

1298

1299

137@

1321

1372

1323

1374

1375

1376

1377

1378

1329

KRASIN/ZAF TS4,24 n3 FEB 69 vads

EXTERN PROTE,PRQT 1PROT ANN PROTZ OCCUR I[N COMMON

[FE FTIRC12, <

XP ICPRT1,3+143 JPROTECT TIME IN CLOCK TICS=

XP JCPROT, tD10 1((JOBSIZE/1K)+PROTY)«PROT

} PROT@=3,PROT=4 PRODUCE PROTECT TIMES RNUGHLY

) EQUAL TO 27@ DISK SWAP(1~-WAY) TIMES,
>

IFN FTRC1Z, <

iSIMILAR IN=CORE PRQTECT TIME PARAMETERS FOR FASTER RD~10 DISK..0 ey
XP ICFRTL,3+143 $ 2ERO CORE PLUS K MULTIPLIER

XP ICPROT,3 JMULTIPLY BY K=-1 OF LOW SEG
>
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1310

1311

1312

1343

1314

1315

1316

1317

1318

1319

1320

1321

1322

1323

1324

1325

1326

1327

1328

1329

1330

1321

1332

1333

1334

1335

1336

1337

1338

1339

1340

1341

1342

1343

1344

1345

1346

1347

1348

1349

1350

1351

1352

SWAF R,

2@1052

”21953

nei1054

#01055

®91255

A@1e56

201057

Pe1o6@

#o1o61

rR1p62

021063

eelo64

KRASTN/AF T84,34

242040

271049

137040

261149

Jp3200

200200

205120

616174

352020

436174

254240

777766

2oeeal

re1ese:

2eodn4

200150

PPA665!

ogennl

221237

208323

01061

201233

A3 FEB 69 v4aRes

PXPAND SFTS CONDITIONS TO GET M)YFE CORE FOR A JOB BY SWAPPING IN OUT

s THEN RACK [N TO QESIRED AMQUNT,

yJOBS POSITIAN I* QS NNT AFFFCTEfl.
;CALLEO QONLY FROM CQRE COMMAND

3 ASSUMES CAaLLL FOR CURREANT 0= IF EXPANDING HIGH SEG,IE ASSUME AT UUO LEVEL
3THIS IS TRLE SINCE THERF IS NO CORE COMMAND WHICH CAN EXPAND HIGH SEG
1CALLS MOVE ITEM,TJPB NN,

’ MOVE TAC,[HIGHEST LERAL ADNDRESS NESIRED)

PUSHJ POP,XPAND’

H RETURN, TAC DESTRQYEN

XPAND?: | SH TAC,-12 1CONVERY HIGHEST DESIRED ADDRESS
ADD] TAC,1 1TO 1K BLOCKS

NPB TAC,IMGIN ISTORE, SO SWAPPER WILL KNOW HOW MUCH CORE

} TO REQUEST WHEN NEXT SWAPPED IN

JROUTINE TO FLAG JOB TO RE STOPPED AND SWAPPED QuT
1BFCAUSE [T WAS JUST BFEM COMNECTED TO A HIGH SHARABLE SEG WHICK IS ON DTSK
iOR ON ITwh wAY IN OR OUT, THE S1ZE OF THE HIGH SEG IS UNCHANGED

PTHE JOB MUST BE STOPPED UNTIL HIGH SEG SWAPPED IN JUST AS IF JOB HAS
TEXPANDEN HIRH SEG(MUST RE CALLEDN FROM UUQ LEVEL FOR CURRENT JOB IF HIGH SEC)
$CaLL: MOVE ITEM,HICGH SEG N!MBER

H PUSHJ PDP, XPANNH

INTERN XPANDH

EXTERN [POP

XPANDH?

IFN FT2RELK<

PUSH POP,ITEM 1SAVE JOB NUMBER

CAILE ITEM, JOBMAX 11S THIS A LOW OR HIGH SEG?
MOVE ITEM.JOR JHIGH,SO GET JOB NO.(MUST BE CURRENT J0B)

>

MOVST TAC1,JXPn JSET THIS JOR EXPANDING BIT SO IT WILL NAT BE RUN
TONN TAC1,JBTSTSCITEM) 115 IT ALREADY SET FOR THIS JORZ(UNLIKELY)
A0S XJ0B JNOG, INCREMENT COUNT ONLY ONCE FOR EACH JOB (EXPANDING
10RM TAC1,JBTSTS(ITEM) JAND SET JOB EXPANDING BIT

IFE FT2REL.<

POPJ PNP, JRETURN

>

IFN FT2REL,<

JRST [POPJ }RESTORE JOB OR HIGH SEG NUMBER (ITEM) AnND RETURN
>



SCHEDB

1353

1354

1355

1356

1357

1358

1359

1360

1361

1362

1363

1364

1365

1366

1367

1368

1369

13740

1371

1372

1373

1374

1375

1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1300

1391

1392

~ SCHFEDULING ALGORITHM FOR SWAFPING SYSTEM(19/5¢) (BURRQUGHS DISK) MACRO,V36 19:17 4=-JUN-60 PAGE 49

SWAP R,

721065

7201066

ea1p67

#21070

21071

agio7e

921873

Agig74

ge1075

201076

nBLR77

P21100

201101

PR1102

281103

np1104

Ag11m5

rg1imé

KRASIN/AF TS4,34

661040

202040

202100

202100

211040

250040

326040

201100

202122

205040

612940

254p¢0

550040

271240

505040

267140

214240

202171

490000

Pg1342

2013402

g@1341!

foeaal

pgon0

ago771!

02203

apro03

201343

400000

PB1342!

21107

201340"

00200

egagng

ooaene

opga772!

apaone

@3 FEB 69 V405

SUBTTL SWPSER R,KRASIN/AF TS4,34 @3 FEB 69 V406

INTERNAL SQIN,SQOUT,SAGO,SGGNL

INTERNAL FTSWAP

EXTERNAL DFB'SY,DFRED,DFWRT,CPOPJ, JORDAC,MJORCK, CHECK, JBTCHK

$PUT A REQUEST IN THE SWAPPING QUEUE, ENTER AT SQIN FOR
} INPUT, SWOUT FOR OUTPUT

CALL! MOVE TAC?1,XWD =NO, OF WORDS,FIRST CORE LOC,(IE I10WD+1)
HRRZ TAC,DISK BLOCK MO,

PUSHJ PDP,SQIN/SAQUT

RETURN HERE ALWAYS

CONTENTS OF TAC,TAC1 LOST-
 
w
e
 
w
e
 
w
e
 
w
a

SQIN TLO TAC,400000 JSET READ INDICATOR

SQOUT: MOVEM TAC,SERA JSTORE THE BLOCK NUMBER

MOVEM TAC1,S0REQ JSTORE THE [0WD
MOVEM TAC1,ESQREQ }SAVE IN CASFE OF DISK ERROR ON FRAGMENTEN JOB

MOVN] TAC»1 11S THE DEVICE BUSY?

EXCH TAC,DFBUSY

JUMPN TAC,CPOPJ JIYES IF JUMP

ERATRY=3 }NO, OF TIMES TO READ AND WRITE ON ERRORS

}JSTART UP DEVICE WITH SWAPPING REQUEST, THIS ROUTINE

}IS CALLED FROM NISK INTERRUPT SERVICE, AS WELL AS FROM ABOVE,

i 1F A SWAPPER REQUEST 1S WAITING(SOREQ WILL RE NON=ZERD)

SQGO! MOVE! TACL1,ERATRY

MOVEM TACl,SERACT

MOVS! TAC,400200

TDNE TAC,SERA IWRITE?

JRST SaGo1 INA

HRRZ TAC,SQOREQ

ADD] TAC,JOBDAC

HRL! TAC,MJOBCK

PUSHJ PDP,CHECK

MOVM TAC,FINISH

MOVEM TAC1,JBTCHK(TAC)
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1393

1394

1395

1396

1397

1398

1399

1400

1471

1402

1403

1474

1405

1406

1407

1408

1479

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

~ SCHEDULING ALGORITHM FOR SWAPPING SYSTEM(1Q/5fl)(BURROUGHS DISK)

R,KRASIN/AF 754,34SWPSER

ea1in7

"g111e@

@111l

ro1112

721113

ne1114

721115

?P1116

201117

701120

201121

7o1122

mp1123

np1124

@a1125

#21126

291127

201130

201131

2g1132

291133

701134

#@1135

701136

201137

72011480

721141

71142

701143

021144

#01145

n@1146

492070

200100

205040
437040

62604¢

254000

261149

210249

274170

574241

540041

325240

201240

412240

436040

254pa0

242240

272240

213000

506240

524240

317240

500100

2130%0

271240

27224¢

262140

621040

241040

622040

364100

364179

201344

Pp1340"

203000

001342

4000200

001142

pooeas

0g1344"

0pAeas5

0po000

voenop

0@1127"

@77777

001342°

001342

ag112@"

2oon12

Po1L344!

oo0Res5

2ooan?

20025

201340

221340

apegns

777777

go134@"

pgae@s

377777

200023

oooen4

200020

oQoooe

SGG01:¢

FRAG!O:

FRGIO1:

FRGIONZ2¢

S@Go2t

23 FER 69 Vageé

SETZM SQLEN

MOVE TAC1,SQREA

MOVS! TAC,2070Q0

NRB TAC,SERA A

TRZN TAC,FRGSEG

JRST 5Q602

EXTERN C|.COR1

PUSH POP,DAT

MOVN DAT,SQLEN

SUR TACL,DAT

HLRE DAT, (TAC)
HRR TAC,(TAC)

JUMPGE DAT,FRGIOZ2
MOVE]! DAT,77777

ANDCAM DAT,SERA

ORM TAC,SERA
JRST FRG!O1

LSH - DAT,12
ADDM DAT,SGQLEN

MOVNS DAT

HRLM DAT,TACH

HRLO DAT,DATY
CAMG DAT,SQREQ

HLL TAC1,SQREGQ

MOVNS DAT

ADDI DAT,777777

ADDM DAT,SQREQ

POP PDP, DAY

TLZ TAC,377777

ROT TAC,BLKSPK

TRZE TAC,4

SOJA TAC1,DFRED

SOJA TACL,DFUWRT

MACRO,V36 19113 4-JUN=6% PAGE 5¢

1ZERO AMOUNT TRANSFERREQD SO FAR

$#PUT JOWD INTO TACL

;#SET "SWAPPER 1/0 GOING" FLAG ON

J#FRAGMENTED?

1#NO, READ IM ENTIRE (OR PART) OF SEG

JAMOUNT PREVIOUSLY TRANSFERRED

IINCREASF CORE ADDRESS BY WORDCOUNT PREVIOUS

INO OF K IN THIS DISK CHUNK

JSWAPPING ADDRESS FOR TH!S DISK CHUNK

IPOINTER TO NEW CORE LIST IF NEG.

ICLEAR QUT ANR(15 RITS)

}

}INSERT NEW ADDRESS

JICONVERT FROM K TO WORDS

1ADD YO PREVIOUSLY YRANSFERRED AMOUNT
1=N WORDS

1I0WD IN TACH

}=NO, OF WRDS FOR THIS DISK TRANSFER TO LH

JCOMPARE WITH =~ NO, WORDS FOR REST OF Std

JSWAPPER ONLY WANTS TO READ A PORTION OF SEG

} NOT ALL OF IT(R,RUN,GET,KJOB COMMAND)
y+NO. OF WORDS FOR THIS NEXT TRANSFER

JUPDATE LH OF 10WD FOR ENTIRE SEG, SO IT HAS

} =NO, OF WORDS LEFT AFTER THIS TRANSFER IS DONE

})#CLEAR PQSSIBLE TRASH IN LH.

}#RE-POSITION DISK LOG!ICAL BLOCK NUMBER,
J#TESY AND CLEAR READ/WRITE BIT,

J#YES

1#NO, WRITE,
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1431

1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

1442

1443

1444

1445

1446

1447

1448

1449

1459

1451

1452

1453

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467
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SWPSER R,KRASIN/AF TS4,34 @3 FET 69 VA4g6

pa1147

ng1150@

ng1151

AR1152

AP1153

£01154

2081155

781156

?91157

fQ1160

#g1161

#@1162

701163

pRt1164

21165

PB1166

821167

f@1172

nR1171

no1172

A31173

PB1174

AB1175

Ad1176

#e1177

n@1208¢

ag12al

na1202

pB1L263

f1204

#p1225

602070

254920

622040

331190

2540020

350000

332001

344040

607040

254090

552040

271040

505040

260149

214049

312121

254070

552028

ap2eap

254279

205040

272040

560000

214040

554041

542040

200040

202040

373000

254000

254020

700000

21176

Apeden

201340

001157

21342

2paomy

001115°

40Q02m0

¢g1170!

201340

ep11m2!

P@11231

2o1124"

2p1105"

0a1106"

#91173"

PR1342!

gg1342!

agagne

200120

gpreap

1392292

221165

201943"

011342

21341

PB1342"

201343

ga11e7"

ep117@"

ISERVICE A SWAPPING INTEPRUPT

EXTERMAL DINTA4R,CKSMCT

INTERNAL SWPINT

SWPINT?: TRNE I10S,I00TERJIONERR!IINIMPM

JRST SWPERR $ERRORS

TRZE TAC,FRGSEG 1#FRAGMENTED?

SKIPL TAC1,SQREQ

JRST DINTSEB

A0S SERA

SKIPE 1(TAC)

AQJA TAC,FRAGIO

NINTBB: TLNN TAC, 400002

JRST DINTBA

4RRZ TAC,SQREQ

ADD] TAC,JOBDAC

HR{L1 TAC,MJORBCK

PUSHJ PDP,CHECK

MOVM TAC,FINISH

CAME TAC1,JBTCHK(TAC)

JRST SWPER1L

DINT8AY HRREZM 10S,SERA

SETZM SJREN

JRST DINT4B

SWPER1: MOVS! TAC,100

ADDM TAC,CKSMCT

TRO 10S,I0DTER

SWPERR: M(OVM TAC, FINISH

HLRZ TAC, JBTSUWUP(TAC)

HRRM TAC, SERA

MOVE TAC,ESQREQ

MOVEM TAC,SQREQ

SOSLE SERACT

JRST 850601

JRST GINTBA

1#YES, MORE QWD TO GO?

INO, ALL OONE SWAP [N OR QUT

JYFES, FRAGMENTED AND MORE TO GO

11S THIS THE END OF SWAP COMMAND LIST?

INO, BO DO NEXT PIECE OF FRAGMENTED SEG

P INRUT?

1 #NO

1#RESET SERA IN CASE OF FRAGMENTED JOB

1#SWAP LOC (DISK ADR OR TABLE ADR)

1«RESTORE SERA

IRESTORE ESQREQ IN CASE OF FRAGMENTED JOR

J#TRIED ENOUGH?

1#NO, TRY AGAIN
}#YES, TOUGH,



SCHENR - SCHFDULING ALGOR[TwTM FOR QWAPPIYG SVSTEM(12/57) (BURRQUGHS DISK)

1468

14469

1479

1471

1472

1473

1474

1475

1476

1477

1478

1479

1489

1481

1452

14R3

1484

14R5

14806

1417

1486

14R9

1490

1491

1492

1493

1494

1495

1406

1497

1498

1499

1509

1521

15722

1573

1574

1525

1576

1527

1528

129

1;3;
15+¢
1.\. I

1514

1515

1516

1517

1518

1219

1520

SWPSFR R,KRASIN/AF 134,34 43 FEn ¢35 Vark

IFe FTRC1L, <

iSWPSER LOGIC FUR THE 2LD PpP=4

MACRO,V3A 19112 4~4liN-562 PAGE 52

{DATA PRODUCTSY NISK FILE ---

JFIND A SERIES OF BLOCKS ON THE NISK TO SWAP ONTQ, CALLEN
JAT CLOCK LEVEL.,

sCALL:

H PUSH.) PDOP,GXSAT

FRROR EX1T

NORMAL EXIT-
 
.
.
 
o
~

(DISw

PC(TACY

MOVET DAT,NO, OF 1K RLACKS DFSIRFD

FULL)

= BLOCK NO,

iCONTENTS OF ACS TAC,TACL,DAT WILL BF LOST.

INTERNAL GXSAT

EXTERNAL GETRIT,POPYL

GXSAT: MOVE AC1,XSaTit

MOVE AC2,XSATZ2

LSH NAT,CONYVHD
PUSH POP,] TEM

YOVE ITEM,DAT

PUSHY PO, GETBIT

JRST [PURY

MOCVET TARC,-1(TAC1)

TAIL TAC,BLOCKS

ACDT TAC,DIFF

LSH TAC,-CONVMA
JRST [POPU1L

PSAVE AC1, SET IT 70 TARLE (nC.

ICONVERT T0 128 WIRD LISK =LACKS

PSAVE C(ITEM)

IGETRIT EXPECTS PARAMETER [y [TEM

JFIND A HOLE BIG ENUUGH

INONE, RESTORE ITEM 45D FRROR RETURN

115 IT ON DISK 172

tYFS

FCARRY DISK ADDRESS SKIFTED TO FIT ITM JBTSWP,
$SKIP RETURN AND RESTORE J0d NUMBER(ITEH)

IFREE UP A SERIESOF BLOCKS NN THE SWAPPING NEVICE., CALLED
AT CLOCK LEVEL.,

JCALL!

} MOVE TAC,BLOCK NO,
; PUSHJ PDP,FXSAT

; ALWAYS RETURM YERE

MOVET DAT.NO, OF 1K CORE BLOCKS TO FREF

OF FIRST DISK BLOTK TO FREE

i CONTENTS OF ACS TAC,TAC1 WILL BF LOST,

INTERNAL FXSAT

FXTERNAL CLREIT,1POP

FXSAT: LSH TAC,TONVMD

CAIL TAC,HISwAP

SUR] TAC,QIFF

LSH DAT, CcUNVMD

MOVE ACI,XSaTl

MOVE AT2,XSAT2

PUSH 978, IITEM

MOVE J1e, AT

SLSE, FIPR,TLRBIT

JnR3ST JPORY

IRFSTORE SHIFTED DISK ADDRESS,

10N NSk 1772

FYES

FCONVERT TO 128 WORD DISK 2L QCKS
JSET UP ACL WITH POIMTER TN SAT BLOCK

1AC2 T00

iSAVE C(ITEM)

JCLRRIT FXPEFTS PARAMETER InN DAT

JRETURN, ANY RFSTQRE [TgM

PIMITIALTZD SAtPPER NISK STORAGE TABLE



SCHEDB = SCHFDULING ALGORITHM FQR SWAPPIMG SYSTEM(1p/52)(BURRQUGHS DISK) MACRO,V36 19:10 4-JUN-£€75

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540

1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1553

1554

1555

1556

1557

1558

1559

15649

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

SWPSER R,KRASIN/AF TS4,34 @3 FER 69 V426

INTERNAL SWPINI

SWPINI! MOVE TAC,XSATZ

MOVEM TAC,XSAT31

MOVS] TAC,1B18

MOVEM TAC,XSATS3

SETZM XSAT4

MOVE TAC,XSATA4P

RLT TAC,XSAT6a1

MOVE TAC,XSaAT?

MOVEM TAC,XSATS

MOVE TAC,XSATS

MOVEM TAC,XSAT6

POPY PDP,

IFN FTCHECK+FTMONP,<

EXTERNAL SOREQ,SERA,SERACT,XSAT1,XSAT2,XSAT3,XSAT4,XSATS,XSAT6E,XEAT?

EXTERNAL XSATB,SwWPSIZ,HISWAP,DIFF,CONVMD,BLOCKS,XSAT31,XSAT4P,XSAT6L

>

IFE FTCHECK+FTMONP,<

;DATA AND STNRAGE AREA FOR SWAPPING, ON THE 270 DISK, DISKS

; m & 17 ARE USED FOR SWAPPING, EACH DISK CONTAINING

H 540¢ (OCTAL) RECORDS,

INTERNAL SOREQ,SERA,SERACT

SQREQY 7 JIC(LH)=NEG, OF SIZE OF READ/WRITE

} C(RH)=s0C, OF FIRST WORD TO READ/WRITE

ESQREUS 7 ICOPY OF SQREQ, IN CASE OF

3} ERRQOR IN FRAGMENTED JOB

SERA: Z JSIGN IS 1 IF A READ

J} C(RH)=BLOCK NUMBER BEFORE READING,

I} ERROR BITS AFTER REAQDING,

SERACT: # JCOUNTER FOR ERRORS

SGLEN: 2 }AMOUNT TRANSFERRED SO FAR =~ FRAG SEG

XSAT1: EXP XSAT3=-1

XSAT2% XWD =-SWPSIZ,XSATA4

XSAT3: XWD 400400,

XWD =-SWPSIZ,XSATA4

XP BLOCKS,54@8

W1=BLOCKS/¢D36

E1=BLOCKS~-W1&tD36

EX=BLOCKS+E1-*N35

W2=EX/tD36

F2=EX-W241tD36

XP XSAT31,XSAT3+1

XSAT4: RLOCK W1

XSAT5: BLOCK W2+1

XSAT6: RBLOCK 1

JPOINTER USED RY GETBIT,CLRBIT

JPOINYER TO BIT TABLE

}2-WORD TABLE ALTERED BY GETBIT,CLRBIT

} BIT TABLE FOR SWAPPING ALLOCATION

INUMBER OF RECORDS/DISK PLATE

INUMBER OF ZERO WORDS AT TOP QOF TABLE

I_LEADING ZEROES IN W1+1ST WORD

J2ERO WORDS AY BOTTOM OF TABLE

JLEADING ZEROES IN W1+W2+2ND WORD

PAGE 52-1



SCHEDNB

1574

1575

1576

1577

1578

1579

1599

1561

1532

1533

1584

1585

1586

1547

1588

15r9

1598

1591

1502

1593

1594

1595

1596

1597

1598

1599

ALGORITHM FQOR SWAPPIMG SYSTEM(12/57)(BURRQUGHS DT18K) YACRO,V3IA 19117 G-LN\~€

CSWPSFR R,KRASIN/AF 184,34 @3 FER 69 v4ré

REPEAT 1,<

IFE £1,<¥=184>

IFN F1,<x=1

PEPEAT #N3B=T],<X=X#2>>

IFE £2,<Z==-1>

TFN £2,<227

vzl

BEPEAT tN36=02,¢7=27+Y

YY#PD>

>>

XP XSAT6E1,XSATA-1

XSAT7: CXP X

XSATRY CXP 7

SWPST£=XRATA=XSATA+]

HISWAP=z17#%_ACKS

13126 OF TAQLL

JLOGICAL BLCAK NUMB3ER QF FIRST

} RLNCK NN DISK

NDIFF=HISHAP=R QCKS-1

XP Cavymn,3 tCONVERSION FRAY 1K rORE BLOCKS TO 128 ANRD

10188 RLONCKSISHIFT COUNT)

XP RBLASPX,SCONVMD INA, OF BLNCKS PER K, SAME AS COANVYMD

XSATAPT YWD XSAT4,XSAT4+1

>

> JEND OF SwPSER LOGIC FOR THE OLD POP-6 DISK.



SCHENB

1670

1671

1602

1623

1604

1625

1626

16¢7

1628

169

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

1626

1627

1628

1629

16302

1631

1632

1633

1634

1635

- SCHEDULING

SWPSFR R,KRASIN/AF

fAg12¢6

ra12a7

201219

ne1211

201212

PB1213

e21214

P21215

201216

ge1217

fp1220

201221

PB1222

AB1223

261140

2008240

201642

200700

260140

254p70

271174

313190

202179

242170

274120

214¢p4¢

242040

344040

roac24

200225

AR1321!"

2e13aL!

2eapan

201264

777777

7213008

201328

2022033

¢o%000

2020082

777775

200060

TS4,34

ALGOR]ITHM FOR SWAPPING

A3 FE= 4G

[FN

JSWPSER LOGIC FOR THF

INTERNAL

EXTERNAL

FXTERNAL

{SUBROUTINE

i THE DISK 1N SwAP SOME JJB AuT ONTO, IT

CALLING SFQUENCE

EXIT CONDITIONS

JACCUMULATARS DAT,

GXSAT!

;

JENTRY CONDITIONS

Varé

CTRCIV. <

SYSTEM(10/5@) (BURROUGHS DISK)

NEW PDp'ld

MACRO,V3é 19:18 4-JUN-69 PAGE 53

(MODEL RC~1¢) DISK ~=--

CETBIT,CLRBIT

LBHIGH, [PC2J, IPOP 1

PUSHJ PDP,GXSAT

ERROR EXIT ==

NMORMAL EXIT

C(OAT) =

r(Tac) =

TAC, TaCyl,

PUSH PDP, ITEM

MOVE [TEM,DAT

MOVET ACL,SWPRPENT

MOVE AC?,SWPENT

PUSH. POP,GETBIT

JRST IFOP

ADDI] TACL,=1(1TEM)

CAMLE TAC1,MAXSUP

MOVEM TAC1,MAXSHWP

_SH TAC1,BLKSPK

SuB TAC1,LBHIGH
MOVM TAC,TAC1

LSH TAC,=8LKSPK

A0JA TAC,IPQPJL

THE DISK [S FULL,

LOGICAL BLOCK NUMBER

THF SERIFES OF COMSECUTIVE RLOCKS WHICH SATISFY

ACYL,

]S CALLETM TO FIND A SERIFS OF CONSECUTIVE FREE BLOCKS ON
IS CALLED AT CLOCK LEVEL,

NO SWAPPING SPACE AVAILABLE,

NUMBER NF 1k RLNCKS OF DISK STORAGE NEENED,

OF THE FIRST DISK BLOCK IN

THIS REAUEST,

SUBROUT INE.

(DIVIDED BY 8)

AND AC2 ARE DESTROYED BY THIS

ITHIS ROUTINFE SAVES AND RESTORES ACCUMULATOR "ITEMY,

ISET UP ENTRY CONDITIONS FOR THE "GETBIT® SUBROUTINE,

JNO ROOM IN THE SWAPPING PART OF THE DISx,
JROOM FOUND--COMPUTE LOGICAL BLOCK NUMBER OF THIS
VFIRST BLOCK [N A SERIES OF CONSECUTIVE FREE DISK
1BLOCKS, THE "SWPTAB"TM TABLE SEARCHED HAS ONF BIT
IFOR EACH 1K QOF SWAPPING DISK SPACE, BUT IS STORED
IBACKWARDS (1ST BIT OF SWPTAB = |LAST 1K OF DISK),
JALSO UPDATE “MAXSWPTM IF PREVIOUS MaXIMUm EXCEEDED,
iCOMPRESS DISK ADDRESS 10 17 BITS FOR LH OF JBTSWi
JADD 1 YO TAC AND RESTORE ITEM AND SKIP RETURN



SCHEDB

1626

1637

1630

1629

1649

15641

1642

1643

1644

1645

1646

1647

1648

1649

1650

1651

1652

1653

1654

1655

1656

1657

1658

1659

16A0

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

~ SCHEDULING ALGORITHTM FQR SWAFPISG SYSTEM(12/57) (31RRON
SWPSFER R,KRARIN/AF

nQ1224

na1272%

A01226

ng1227

fQ1220

701231

21222

701233

001234

701235

AQ@1236

na1237

ag1249

Ag1241

np1242

?P1243

#g1244

@B1245

@B1246

01247

Pp1250

#P1251

ro1252

701253

PY1254

21255

fB1256

701257

ra1260

nB1261

rg1262

201263

626240

254210

55774Q

550757

B74757

323249

26714Q

252742

5523940

261142

5542np

274349

2422079

350008

260149

262140

332057

254000

263142

261149

200240

242¢ 49

27449

2179¢@

27140

21164¢

242255

274040

201640

202720

260140

254900

427¢e70

P1247

earpng

ARAAAY

Quera00

PB1234°

PA1247"

201227

Durve7

A@rc24

Poral7

0R2RA4

777776

PBAB74

boaoeo

Ppoo74

Poooo0

?@1226

eeuged

coeans

apaans

2eeae3

2o1222"

zoeuel

eeeemy

Zerpe3

Avzeo0

207275

2ut3ay:

21321

202070

221213

154,34

FEIBROUTI F

FRr:THE

.

’

.

’

’

.

'

.

’

1

.

»

.

’

’

’

'

!

[l

’

.

FXSAT:

FRAGRK:®

FRGBKL1:

FRGBKZ:

FxsaTi:

FXSATC:

23 FETM Ay

CaLi ING SEQNENCF

PUSHJ

"EXS AT

; STORA"E

i FUTURE SwaPPING RENUESTS, 1T IS CALLED

v4ns

P10,

PUP,FXSAT

NORMAL EXIT

ENTRY CONDITINANS

r{TaC) =

CINAT) =

EXIT COMDITIONS

2G1CAL BLOMK

GHS D1S8K) MACRZ,V36 19110 4~-JUN-b0 PAGE 54

IS CALLETM T0 RETURN A SERIES OF CONSECUTIVFE NISK BLOAKS TO
THUR MAYING THEM AVAILARLE FOR RE-USE N HANDL [~G

AT CLOCK LEVFEL,

VUMRER OF THE FIRST DISK RLNCK IN THE
SERIES wHICH 1S TO B8E MADE AVATLABLE,

NUM3ER OF CONSECUTIVE 1K RLOCKS OF 9]SK SPACE WHICH
ARC TO BE MANE AVAILABLE,

THE REAUESTED RITS [N THE SWAPPING SPACE AVATLABILITY TARLE

PACCUMULATNRS DAT,

(NAMELY,

TRZN TAC,FRGSEG
JRST FXSAT1

HRRZ AC3, TAC

JRRZ TAC, (AC3)

HLRE AT, (AC3)

JUMPLE DAT,FRGBK?2

PUSHJ PNP,FXSATY

AUR P AC3,FRGBKL

HRR# TAC,AC3

PUSH POP, ITEM

ULRZ ITEM,AC3
SUB TAC,ITEM
LLSH ITEM, =2
AQS 1TEM

PUSH PDP,CLCOR1
POP PDP,ITEM

SKIPE TAC, (AC3)
JRST FRAGRK

o0Py POP,

PUSH PDP, ITEM
MOVE JTEM,DAT

LSH TAC,RLKSPK

SUR TAC,LBHINH
MOVYMS TAC

MOVNT! AC1,RLKSPK
LSH TACo(ACl)

SyR TAC,DAT

MOVE L ACL,SWRENT

MOVE AC2,SWPENT

PUSHY PDP,CLRBIT

JRST 1POPJ

SWPTAR) HAVE REEN CLEAKED TO ZERQ,
TAC, TACL, AC1, AND AC2 ARE JESTROYED BY THIS SUBROUTINE,

IFRAGMENTED?

PNO, DO IN REGULAR WAY

JYES, LOC OF TABLE IN AC3
iLOC OF NEXT DISK ADDRESS
PNUMBER 0OF K

JGIVE UP FREE CORE IF NOT REAL ADDRESS
JGIVE UP THE DISK SPACE FOR THIS PART
JCOUNT WORD OF TABLE, GET MEXT

ILAC OF TABLF

INUMBER OF WDS [N TARLE

1POIMT TAC TP 1ST WORD OF BLOCK
14 WOS PER BIT

IGIVE UP FREE CORE

JEND OF TABLE?

}NO, GO CHASE NEXT PART
JYES, DONE

JTHIS ROQUTINE SAVES AND RESTORES ACCUMULATOR "ITEM",

PREGENERATE THREE LOW ORNPER @ BITS IN DI§K ADDRESS,
IPREPARE TO CLFAR BITS IN THE SWAPPING
AVAILABILITY TABLE BY TRANSFORMING THE LOGICAL
BLOCK NUMBER TO AN EQUIVALENT BIT NUMBFR [N THIS
TABLE (WHICH IS STORED I[N REVERSE ORDER AND HAS
ONE BIT PER 1K OF SWARPING SPACE ON THF DISK),

—
 
e
 
w
e
 
W

JSET UP ENTRY CONDITIONS FOR THE "CLRBITH SUBROUTINE,
PTHE “"CLRBIT" SUBROUTINE IN "DSKSER" ACTUALLY DOES
# THE WQORK OF CLEARING THE BITS.
FRESTORE ITEM AND RETURN
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1689

1690

1691

15692

1593

1604

1695

1696

1697

1698

1699

1720

1721

1772

1773

1774

17¢5

17?6

- SCHFOULING ALGORITHM FQOR SWAPPING SYSTEM(13/50) (BURPQOHGHS DISK) MACRO,V36 19:13 4-JUN-6G PAGE 54-1
SWPSFR R,KRASIN/AF T54,34

ng1264

201265

721266

AB1267

Ag1270

ze1271

r@gL272

fR1273

fg1274

fR1275

20240

202242

211049

200170

202142

253170

221649

°0e770

2ez22

20227¢

pp1282

earano

Agpenl

2p13r1

agay2e

co1270

ag1L3eL!

pp1371

]

w1235

PROUTINE

i SYSTEM

SWPINT:

A3 FER 69 V4pe6

TN RE-IMITIALIZE THE SWAPPING AVAILABILITY TARLE, CALLED AT

INITIALTIZATION TIME,

EXTERN VIRTAL,SWPHGH

MOVE TAC,LBHIGH

MOVEM TAC,SWPHAGH

MOVNT TAC,1

MOVE TACL,SWPENT

MOVEM TAC, (TAC1)

AOEUN TAC1,.~1

MOVET AC1,SHPENT

MOVE AC2,SWPENT

MOVE ITEM,KASWAP

MOVEM TTEM,VIRTAL

§SET HIGHEST LOGICAL BLOCK

JFOR SWAPPING IN COMMON

JSET ENTIRE TABRLE TO ONES» I.E.s» MARK EVFRYTHING

} AS BEING UMAVAILABLE FNR SWAPPING,

JTHEN USE THE "CLRBIT"TM ROUTINE TC CLEAR AUT 4AS MANY

3 BITS AT THE FRONT OF THE TABLE AS THERF ARE 1K DISk

} AREAS ALLQCATED FOR SWAPPING USE, THE PARAMETER

JTOTAL AMCUNT OF VIRTUAL CORE ALLOWED

3 1S JUS EQUAL TO AMOUNT OF SWAPPING SPArE

t EVEN [F USER CAN NOT HAVE ALL OF PHYS]I~AL USER CORE



SCHETB = SCHEDULING *LGGRITHY FGR SWAPPING SYSTE4(14/52) (BURRPQUGHS DISK) MACRD,V3A 151102 4-=Jut £
SWPSFR R.KRASIN/AF T24,34 (2 FER 69 V47

1777 01276 201740 GUr70Q MOVE! TAC, # i O"KASWAPY I SET (P DURING NISK REFRESwTING, AAD1778 
3 RECALLED FROM THE DISK AT £ACH SYSTEM-INITIALIZE.,1779 2@1277 254¢7¢ Z@1262¢ JRST CLR=TIT PIN LIEU OF "PUSHU CLR3IT"TM FOLLOWED RY wsgpyn,



SCHENSB - STSEDULING ALGOR] THv FOR SWAPPI*G SYSTEM(12/57) (BURPQOUGHS DISK) MACRO,V36 19110 4-JUN-69 PAGE 62
SwlSFR R,KRATIN/AFR T354,34 4% FER 49 v4re

Q1373

201321

201322

PB13P3

A@1374

ApL34g

791341

201342

201343

AR1344

280850

777744

4202220

777744

A7¢

roAg9

200220

SPRBLY)

Aur23

Parse3

Pa175¢

22234

21374

roAQ20

201324

PRAIRG

PRI

AR

2OY

Qoeaae

1FN CTAGFCK+F TUMONP, <

FxTEZNAL SCY¥SNT 1DUMMY GLORAL SYMBOL TO PERMIT THE SYSTEM BUILDER TO

t RETRIEVE THE CORRECT BINARY CQPY OF "SCHDATY,

FXTERNAL SORFN,SERA,SFRACT

EXTERNAL 1 5H]TH, BLKSPU , MXK2SKWP , SWPENT, SWPTAB,MAXSHWP

>

IFE FTOHFECK+FTMONP, (<

1DATA ASSOCIATED WITH THE SWPSER LOGIC FNOR THE NEW PDP-12 D]ISK ~---

INTERN MXK2SWP,CONVMD,BLKSPK,SWRTAZ,MAXSKWP

FXTERIN K43WAP

s THE AROVE ARE REFERENCED 0NR INITIALIZED BY THE "ONCE" ROQUTINE,

iCOLCWSWP)=LOWEST LOGICAL 8LNCK NUMBER T0O BE USED FOR SWAPPING

SDETERMINEN RY OMCE ONLY REFRESH DITALOG

JC(K4bWAP)z=»AX, NO, OF K DISk WQRDS ALLOCATEN FRO SWAPPINMG, ALSO

JOETERMIMEN Y OMNCE ONY REFRESH DIALOG

MAXSWPY 2 sMAX, NO, OF K FROM TOP TO LOWEST JOR

1} USFQD SINCE SYSTEM REGAN

JCIMAXSWR) =vaX, 0, OF K EVETM ASSIGNED COUNTING FROM TNP DOWN TO

PLOWEST OXCLRSTION, INCLUNING HOLES, WHEN = C(K4SWAP), THEN FRAGMENTATION HAD

tHAPPENE" SCMETIME DURING THE PAST

RLKSPK= sSHIFT FACTOR TO CONVERT K OF CORE TO DISK BLOCKS, [.E.,

EIGHT N1SK BLOCKS PER K OF CORE,

ONLY FOR COMSISTENCY WITH OLDER PDP=-6 ROUTINE,

MAXIMUM NUMRER NF 1K DISK BLOCKS WHICH MIGHT BE ALLOCATFD

FGR SWAPPIAG (UPPER BOUND ON THE VALUE OF KA4SWAP WHICH

CONVMD =B KSPK H

i MAY RFE REQUESTED AT DISK RFFRESH TIME)., (ONE MILLION WNRDS

n

MXK2SWP=+(1270

FOR SWAPPING SEEMS LIKE A MON-RESTRICTIVE ARBITRARY LIMIT,)

SWPSTZ2zMXK2SWP/tN36+1 iS1ZF OF SWPTAS ALLOCATION TABLE,

SWRPENT! XwD ~SWPS[7,SWPTAB THREE WORD POINTER TABLE

XWD 402900, I REQUIRED BY THE "GETRIT" AND

XD -SWPSI2,SwPTAB 1 "CLRBIT" SUBRQUTINES,

SWPTAB: RLOCK SWPSI1Z SWAPPING SPACE AVAILABILITY TABLE,

;DATA CARRIEND NVER FROM THE rOMMON PART OF OLD AND NEW SWPSER RQUTINES ===

INTERNAL SGRENISERA,SERACT,ESNRFEQ

SQREN! 7 sC(LH)=NEG, AF SI1ZE OF REAN/WRITE

t C(RH)=L0OC, OF FIRST WORD TO REAQ/WRITE

FSTMRFQ: 7 ICOPY OF SOREQ [N CASE OF SWAP ERROR OMN FRAGMENTED JOB

SERA! 2 1SIGN IS 1 IF A READ

i C(RH)=RLOCK NUMBER BEFORF READING,

i ERROR BITS AFTER READING,

SERACTS: - ICOUNTER FOR ERRORS

SULENME 7 $AMOUNT TRANSFERRED SO FAR FOR FRAGMENTEN JOR

>

> iEMD OF SWPSER LOGIC FOR THE NEW PDP-10 01SK,
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SCHENB - SCHFDULING ALGORITH% FOR SWAPPING SYSTEM(12/5¢) (BURRQUGHS DISK) MACRO,V34& 191172 4-JUN-60 PAGE 64

SYMBNL TABLE

AC1 GEAC15 INT AC? P@A216 INT AC3 200817 INT

ANYDEV Aeden6t EXT AUAVAL fQR250" INT AJQ 222204 INT
AURED ARA3ZCLY INT AVALTH Co@E244" INT AVLNUM 200211 INT
AVLOTS ARA3I27' INT RIGHAL APA565' EXT BLKSPK PeApe3 INT
BMPACJ pen760" RGF X r3N225" BQRJSIZ epe172!

BQL INK pErL64 FERRAR PRSP EXT CHECK ABLL64" FXT

CHG1 aE1235! CHGZ 701045 CHGSWP 21016 INT

CHKSYF APY571' EXT CHKXPN P66 CKJB1 200041
CKJB1D VY ARPR CKJB2 207244 CKJB3 200051
CKJB4 BORAY6Ss" CkJB4A AGRIET CKJB4B PEAR6S"
£KJ85 APrR7 3! CKJIES 200074 CKJBSA 202100

CKJBY ABR112" CKJBS 200111 CKJBY 0E2R57!"

CKJBT pen137! CKSMCT 221174 EXT CLCOR1 P@1242" X7

CLRBIT BBL277' EXT rMQ rICR22 CMWB 2000820 INT
CONVMD 202223 INT CORGET TP1a01LY EXT CORTAL Q00624 FXT

CPOPY AR1E73' EXT NAAVAL PRA252" INT NAQ apeeee INT

DARE® 220383 INT NAT 2209065 INT DCAVAL 200254 INT
nee 293210 INT NCREN P@A3IPS INT DEVDAT A00PB6 NT

DFRUSY 0o1p72' EXT NFREN 701145 EXT DFWRT f@1146' pXT
DINT4B AB1L172' EXT NINTBA 021172 DINTBB r@1157°
DTAVAL MEA253" INT R 200007 INT DTREQ POe304 INT

FQF IX 420002 @EF245" FQUS1Z 400208 r@r172* EQLINK 4200800 022164
FRATRY C o ApnEr3 FRROR 220620 EXT ERRPNT p20531* £xT
FSQRFQ 201341 INT EXCALP 232200 EXT FININ P20500" £XT
FINING BerEs20! FINISH 201176 EXT FINOT Pags44% Xy
FINQUT nprs37! FI1T rEA773" EXT FITH A3es5s51!
FIT1 REC561 " FITHGH 701073 EXT FITSIZ PP0563" £XT
FORCE 200670 EXT FORCFQ FORE55 ! FORCEL 020663
FORCE2 PETCER FORCFEL 200662 FORHGH B30657" cXT
FORS|Z A0A644" EXT FRAGRK nR1226! FRAGIO ga1115"
FRECR1 @aas7g EXT FRESWP PBB744" EXT FRGBK1 ¢g1227!
FRGAK?Z pe1234" FRG101 r31120" FRGIOZ ra1127!
FRGSFG 498p2@ INT FT2REL 777777 777777 INT FTCCL 777777 7717777
FTCHEC a@AZAQ INT FIDISK 777777 777777 INT FTLOGY 777777 7717777
FTMONP 20Aere INT FTRC18 777777 777777 INT FTRCHK 777777 777777
FTSWAP 777777 777777 INT FTTRAC PABPAR INT FULCNT AROAZAB £XT
FULCOR FEATES FULL 200717 FUuLL1 200726
FULLLA 200727 FULL1B nQ0a741" FULL? ppe742"
FULSET PpR751! FXSAT 701224 INT FXSAT1 231247
FXSATC PE1262! GETBIT 201212 EXT GETFCR 208756 cxT
GXSAT 221276 INT HIGHJB ?20612% EXT HOLEF 280567 r£XT
ICPROT 200”3 INT ICPRT1 2008@6 INT IMGIN AP1954" £xT
IMGOUT 221247 EXT INERR 730526 INFLG o0a141"
10NERR 200p2p INT 10DTER 109072 INT 101MPM 400000 INT
108 aeAc2@ INT 10WQ 200012 INT 1POPY P1263* FXT
IPOPJ1 g212723" EXT 1SCAN 202420 INT ITEM 2pepe4 INT
J 280pB 74 JBTADR PE1213' EXT JBTCHK . 001166" FXT
JBTDAT PPA514" EXT JBTE 2@0241"' EXT JBTQAM] 20@155" r£xT
JBTQMN PeB154" EXT JBTGP1 QaA160" EXT JBTSTS 0012863 FXT
JBTSUWP 221177 EXT JDAT 2006377 INT JOB BALB57' £XT
JORDAC #1152 EXT JOBDPD 700523 EXT JOBOPG 2005241 £XT
JORMAX 281956 EXT JOBPC 280515 £XT JOBQUE 290321 NT
JRO Aprer2 INT JXPN 2p28»1 INT KASWAP 0¢1274' FxT
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SYMBRNL TABLE

KCORF1 rAAKATT EXT LBH]GH A41264% FXT LOC 200222

MAXJBN FrA6H4Y EXT MAXG rAABLL INT MAXSTZ PQo64a7"' =xT

MAXSWP 201378 INT “INQ 200323 INT MJOBCK 721163 7xT

MJOBN 20012 EXT MGAVAL 200251 INT MOQ FRAGRAS TNT

MQREN Ppadret INT MTAVAL A@A255* INT MTQ 720011 NT

MTRE® 7803726 INT MXCONE 290016 INT MXK2SW 201756 INT

MXAUT AGAL42 EXT NUFTT #oa714" NGUEUE poae12 ‘

NSKP aLfesp INT MULG 2006015 INT NXTINI 208206 INT

NXTJai Apogr2! NXTUOB 220018 INT OERRQOR 231872 ©X¥

0SCAN aEMasze’ INT OUTP? 2zm711! pC 2220071

PCORSZ PResS1@Y EXT PCSTNP CP25%6 EXT POP 700003 INT

PJBSTS Zo@223" EXT PCTLST PRBL26" FXT PO 200017 ‘

PQ2 PECOZEL PG3 ¢o0021 PROG 200807 INT
PROT Ap@s11" EXT PROT? fe@512' EXT f 200007

QAUS 0040 NAUW RP0344 OBAK ?p0241"

NBAK1 W IPRER NBITS APA256 INT QCMW 0e03I3Y' INT

ADAS 70A366" NDAR PPA3EP! 2DCS 200370 ‘

NDCW 200352 QanTS rRB374" ODTH roR356"
QF 1 X 2AD225" QF OR aQE2321 QFOR1 g@e231!

QFOR? np@234" DINT nav142' INT QINIL 2aB155" ‘

QIOWN AANI4Ap? nJ 200076 QJOB A@e322' INT
AJS17 200172 nLINK : A00164" aMas 2on3ear ‘

oMawW 200346 nMTS 200376 QMTW p00360"
ANUL W 200324 NGSE FROBC6 NGSTAB ged414"

QQATTY 200P76 Ok rpagaz QRNS poe000
ARNW rpN332° aSCAN PEA225" INT QSLPW 200362

OSTAR AGR47 4! nsToP P@3326% INT QSTOPW ZR0326! !

ASTS appz! NSTW nQA354! OTIME peo4@2' NT

OTIONW ABN342" nTSS pooQee QTSHW ApR336" '

QTTAR ApR41R" nWSS rpeQrQ QWSW 200334"

X1 FPAL75" nx2 p@a221! GX3 gae224" ‘

QXFER MEA1s82' INT RCXSKD PBABAB INT REQTAB gEe275' INT

RNAVAL . 0@B244" INT RNG 209002 INT RNQUNT @414 INT

RNREN PRAZ7ST INT RUNARL 44030@0 INY RUNMSK 111404 NT

SCHD1 PECL30" SCHEN POB113" SCHEND ?P1345"

SCNJNB eoCer4" SCNOK rRM621! SCNUUT 220618

SERA AE1342% INT SERACT AR1343' INT SHF P24200 N1

SHFWAT Puns72' EXT SLPQ 200314 INT SQGO @e1074* INT

SQCO1 , g@1127" INT SQEG02 go1142" SQIN P21065' NT
SQLEN 2z1344° SQOUT COLB66" INT SQREQ PR1340' 1NT

SSCAN FOVAIZ INT QT AgREMAs STAVAL @@@247' NT
STOPC zORR16 INT TN AQAPA3 INT STREQ 2008388 Nt

SUMCOR nBP652' EXT Sk rpepn2 SWAP PPB465* NT

SWAPT Agpz72! SWAPD 200678 SWP 032820 INT

SWP1 ApRBa6! SWP2 p0A547" SWPENT rB1301!

SWPER1 221173 SWPERC POO6n4 EXT SWPERR 201176

SHWPHGH pR1265' EXT SWPIN] pP1264" INT SWPINT @@1147' INT
SWPRFC pArE75! SWPS1Z 200834 SWPTAB 201324 INT
T PRI 6 T1 ApoEM2 T2 pEoe01

TAC Fenesl INT TACL 00002 INT TIMEF o3l £XT
TIOWN FOP213 INT TRYSWP AR2655' EXT TSAVAL 2e0246' 1INt
TSQ paeer2 INT TSREQ 3@@277' INT TT ne0R2S

USRMAD @Leg=e INT VIRTAL 201275 EXT VSCHED 2@0421 NT
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SYMBOL TABLE

WSAVAL ARA245" INT WSO ~2eg7?1 INT WSREQ AQg@276' INT
WTHMASK FPprE37¢ INT XCKCSwW 720070 INT XJos N@@A323*' INT
XPANN 221252' INT XPANOH 701955" INT AZERSWP AP1Y347" INT



A

AC1

AC?

AC3

AEFERR

AL

ANYDEV

ASSCON

ASSPRG

AUAVAL

AUQ

AURED

AVALTB

AVLNUM

AVL.QTB

3]

BIGHNL

BLKSPK

BMPAC3

AQFI ¥

BQRJSIZ

BQLINK

BUFPTMT

BUFWRD

CERRNR

CHECK

CHG1

CHG3

CHGSWP

CHKSHF

CHKXPN

CKJB1

CKJB1@

CKJB2

CKJB3

CKJB4

CKJB4A

CKJB4B

CKJBS

CKJBé&

CKJB6A

CKJB7?

CKJBR

CKJB9

CKJBT

CKSMCT

CLCOR1

CLKR

CLRBIT

CLSIN

cLsour

e (
o

117

T
N

O

LcQH

49pn

575

135

496

L o#

145

979

1631

1113

632#

X6H

6354#

118

1390

12604

12914

12564

6554

1pri#

Q3

1R3¥#

132

111#

126%#

127#

185

127

136

143

1514#

15¢#

117#

148¢%

14538

1667

1684

955

1625

1149

16%¢

1634

11044%

663

14496

983

97

187

134#

159

1709

97

1689

115

1657

678

483

6p0L#

1675

668

121#
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R

4858

1679

762

46

1720

749

791

17334

712

1684

1184

1669

453

1735

715

1682

1194

489

718

1771

1196 1197

724

1199

492

1200

493

1243

494



otMQ

CMUR

CONVMD

CORCNT

CORGET

CORTAL

CPOPJ

0

DAAVAL

DAQ

DARED

DAT

NCAVAL

neL

DCLI

ncLo

NCLR

nen

NCREN

DO1I

noo

DEN

DEVANR

NEVBUF

NEVCHR

NEVCTR

NEVDAT

NEVEXT

NEVFIL

DEVIAD

ngviaoas

NEVLOG

NEVMOD

DEVNAM

NDEVOAD

NEVPPN

DEVPTR

DEVSER

NFBUSY

DFREN

DFWRT

NGF

DHNG

DIN

DINI

DINTeB

DINTRA

DINTAEB

DLK
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a9
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1168

1449

1674

608

43

1467

113

12pm4

684

79

1017

1169

1413

1681

846

1357

98

1230

1180

1414

764

1373

112

1125

1223

1415

781

792

125

1126

1286

1416

126

1128

1287

1417

141

1147

1288

1418

142

1149

1291

1421

145

1154

1402

1422

162

1158

1403

1423

186

1159

1424

1425

34z

l16¢

14¢5

1623



DMT

DNAERR

nou

NR

NRL

DRN

DSER

nsli

DSKRLR

nsSo

DTAVAL

DTN

NTRES

DVAVAL

NVCDR

DVDIR

nvniel

DVDIS

NDVDSK

DVDT4

PVIN

DVLNG

DVLPT

DVMTA

pvourT

DVPTPR

DVPTR

NVTTY

ENTR®

FQFIX

FEQJUSTZ

EQLINK

FERATRY

ERROQOR

ERRPNT

ESQRFEQ

EXCALP

FBMERR

FININ

FININD

FINISH

FINOT

FINOUT

FIT

FIT®

FITL

FITHGH

FITS1Z

FNFERR

FORCF

FORCF®

FORCE1

6#

188

695

400#

3o8#

1376%

346
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DVPTR
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ENTRG

FQFIX
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EQLINK

ERATRY

ERROR

ERRPMT

ESQRFQ

EXCALP

FBMERR

FININ

FINING

FINISH

FINOT

FINOUT

FI7
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FIT1

FITHGH
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FNFERR

FORCF
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FORCEL
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FORCF2

FORCFL

FORHGH

FORSIZ

FRAGRK

FRAGIO

FRECR

FRESWP

FRGRKL

FRGBK?2

FRGIOL

FRGI0Z

FRGSEG

FT2RFL

FTATTA

FTCCL

FTCHEC

FTDISK

FTEXAM

FTFIN]

FTIGETT

FTHALT

FTKCT

FTLOGI

FTMONP

FTPRY

FTRA1D

FTRC10

FTRCHK

FTREAS

FTSLEE

FTSWAP

FTTALK

FTTIME

FTTRAC

FTTRPS

FTTTYS

FULCNT

FULCOR

FULL

FULL1

FULL1A

FULL1B

FULL?

FULSFT

FXSAT

FXSATL

FXSATC

GETBIT

GETFCR

GXSAT

HIGHUB

1259#

1e92#%

1770

1g52

167¢

1442

979

1172

164¢

16614

1411

1413#

6

844

457

11

457

11

1014

40

11e7

11894#

1147%#

1164

1169

1173

1168%

11834%4

1623

1659

1626

1199

1155

1010

1152

866

458

14

458

14

152

1119

1195

1653#

1673#

1623

1397

932

470

200

474

22

155

1219

16224#

1437

957

549

490

549

26

200

1653

960

556

538

556

31

975

610

574

610

1299

10858

616

604

616

1305

1356

1068

1732

1710

1468

1887

1717

1717

1600

1179 1225 1338 1347



HOLEF

HSAMSK

HSAPNS

HSAS!Z

HUNGAT

HUNGST

1

1B

IBUFR

1CLOSB

1CPRNT

ICPRT1

TLM

ILUERR

IMGIN

IMGOUT

INBF2

INERR

INFLG

INITR

INPR

10

10ACT

10REG

T10BKTL

10807

1ocon

10NEAD

10DERR

10DTER

T10END

10FST

10IMPM

IONRCK

10PAR
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JACCT

JBF ANR

JBFCTR

JBFPTR

JBTADR

JBTCHK

JBTDAT

JBTQ

JBTA4L

JBTQMN

JBTQP1

JBTSTS

JBTSWP

JBUF

JDAT

JERR

JLOG

JNA

JOB

JOBDAC

JOBOPD

JOBDPG

JOBMAX

JOBPC

JOBQUE
JRO

JWPOS

JWSIZ

JXPN

K4SWaP

KCOREL

LBHIGH

LISTSN

L.0c¢

L.OOKR

MAXJBN

MAXQ

MAXSTZ

MAXSWP

MEDDLE

MINQ

MJOBCK

MJoBN

MRQAVAL

MQQ

MQREN

MTAVAL

MTQ

MTRED

1214

837

1451

897

2310

449
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88

1228

e

897

1121
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241

171

174

926

1676

512

1062

509

1855

1720

5¢1

1448

6a5

629

1219

912

237

454

95

1435

122

894

1341

134y

619

167

1695

512%

502

1857

17208¢#

681

696

1235

922

242

454

175

1v88

184

6204

1g11

514

1236

1244

247

110

1248

837

1343

515

788

1298

111

1283

896

on7

515#

793

1114

376

141

1344

1936

516

1116

377

166

1346

1121

913

517

1219

1153

923

517#

1235

382 384

199 390

1185 1236

10895

518 519

1248

519#

1289

52¢



MXCONE

MXK2SW

MXQUF

NECERR

NLFERK

NOFIT

NQUELIE

NSDERR

NSFERR

NSHF

NSRBIT

NSWP

NULG

N XM

NXTIN]

NXTJdnri

NXTJORB

OBUFR

OCLOSB

OERRNOR

OSCAN

DUTBFB

ouTP2

OUTPR

PC

PCORSZ

PCSTAP

PDP

PJRSTS

POTLST

POV

PQ1

PQ2

PR3

PRCG

PROT

PROT?2

PRTERR

PVSPYA

PVSPYM

PVTRPS

Q

QAUS

DAUW

0BAK

0BAK1

EBITS

QCMW

5144

1728

238

514

17364#

1138#

7234

677#

7R6

778

532

634

1740

1v4@

649

446

¥

926

1135

1195

1622

118

165

669

733

739

342

794

779

5344

653#

1n06

934

11490

1198

1626

199

174

787

738

740

898

795

780

455

127

962

1148

1222

1659

302

718

739

770

905

363

148

979

1154

1226

1662

713

740

786

998

366

156

983

1155

1258

1667

716

769

783

175

986

1158

1286

1668

719

794

369

177

loe2

1162

1290

1671

722

922

353

1852

1168

1291

1673

393

1263

1172

1296

1684

732

1295

382

854

1070

1178

1339

738

1098

858

1123

1179

1390

868

1ic4

1183

l4p2

795



QDAS

QDAW

QabCs

Q0CwW

QpTsS

QPTHW

NETX

QFOR

QFOR1

OFOR?2

QRINI

QINTI

QIOWW

0J

RJOB

QJSTZ

0L INK

OMQS

aMQwW

OMTS

OMTW

ONULW

QRAsD

QQSTAB

QQTTY

QR

ORNS

QRNW

QSCAN

QSLPW

QSTAR

QsToP

0STOPHW

QsSTS

OSTW

QTIME

OTIOWW

QTSS

GTSW

0TTAB

QWSS

QWSH

0X1

0x2

0x3

QXFER

RCXSKD

RENMB

REQTAB

RNAVAL

RNQ

676

540

608

542

607

541

J74#

445#

4434#

793

443

229

2464#

544

434

166

59

J60#

252#

625

539

629

5493

547

TA3#

658

1LRG

4374

594%

534

163

546

658

126

548

603

537

98

545

596#

536

728

595#%

535

363#

357

389

178

27

6#

55

486

391

396

768

762

171

172

131

470

397

710

753#

669

444

4384

650#

7264

148

569¢#

4B6#

632

749

763

128

174

622

630

3948

714

746%

441

447

200

600

623

770

744

3484

776

765

134

635

456

777

766

722

946

785

767

136

725

1831

787 788

137 138

745#

145

790

146

791

147



RNQUNT

RNRER

RUN

RUNARL

RUNMSH

SCHD1

SCHETM

SCHED

SCNUTM3

SCNOK

SChNOUT

SD

SERA

SERACT

SHF

SHFWAT

SHRSFEG

SLEVFL

SLICE

SLPQ

SNA

SPYSFEG

SQGO

SQGIt

SQGO2

SQIN

SOLEN

SQoUT

SQREN

SSCaAN

ST

STAVAL

STOP1O

STOPN

STQ

STREN

STTYR1

STTYAF

SUMCOR

SW

SWAP

SWAP!

SWAPN

SWP

SWP1

SWP2

SWRPCLR

SWPENT

SHPER1

SWPERC

SWPERR

SWPHGH

1624

1452

987

1436

1693

7524

571

5

6

6

1764

1A1#

10274

12199

1y r7¢

6

G19

1465

852

12+84%

117¢

99

QAPH

1625

1457#

998

1460%

1696

94

79

9R9

17549

167

856

699

13934

1367#

1414

1368#

1387

768#%

447

776

521

1259

119

yhe#

1179#

78

939#

1366

17564

1287

984

777

1466

1759#

1394

452

608

1v6¥

RY

121

115

111>

16838

1395

6°0

]9

125

142

1698

1396

1419

90

167

1791

1459

779

°5

949

1772

141¢ 144¢

1438 1446

788

96 174

1049 1787

17424

1453

1454

145

1282

1462

1464

119

1759

175¢

17554

117514

113



SWPINI

SWPINT

SWPRFC

SHWPSTZ

SWPTAB

SYSNDEV
T

T1

T2

TAC

TACL

TEM

TIMEF

TIOWG

TRNERR

TRYSWP

TSAVAL

TS0

TSRER

TT

TTYATC

TTYBIU

TTYUSE

UCHN

UI0MOD

USRMOD

uuo

UWP

UWPOFF

VIRTAL

VSCHED

WSAVAL

WSO

WSRED

WTMASK

XCKCSMW

1673

1433

928

1740#

1720

846H#

949

1059

1165

343%

888

3444

ga8#

6#

242

995

1251

1323

1396

1448

1655

1699

1135

1269

1302

1633

6#

121

6#

837

488

488

572#

340%#

6#

6#

3

6#

6#

6%

6#

6#

o#

841

194#

487

119

571#

29

1665#

1435#4

989#

1742

1742

6

276

1911

1887

12728

352

1118

355

1119

6

244

996

1252

1367

1307

1450

1656

1707

6

1150

1261

1394

1698

6

74

512

6

1963

488%

488#

573

348

1744

1744

878

1412

1488

1229

354

1123

Yy

1123

53

245

1231

1253

1368

1425

1451

1661

44

1152

1265

1404

1699

92

512#

602

349

987

487#

172

1746

1746#

892

1020

1114

1231

359

1124

361

54

344

1131

1257

1371

1406

1457

1664

169

1153

1266

1416

1700

676

37¢

9948

6@1

894

1227

1115

1232

363

362

55

436

1157

1262

1372

141¢

1458

1669

171

1197

1280

1419

785

379

1248

895

1728

1119

1233

365

58

848

1178

1263

1373

1426

1460

1675

343

12p0

1282

1429

1266

896

1935

1120

1234

374

368

Q9

915

1179

1265

13n4

1427

1461

1676

437

1221

1283

1439

1280

991

1042

1121

375

163

946

1185

1279

1385

1428

1462

1677

847

1203

1343

1438

1693

902

1244

1122

376

375

235

989

1199

1289

1387

1437

1463

1678

952

1230

1344

1451

1724

924

1045

1127

376

236

990

1291

1292

1388

1441

1464

1680

1034

1231

1346

1628

985

1048

1128

847#

377

237

991

1216

1293

1389

1442

1633

1681

1043

1232

1369

1629

9n6

1049

1160

877

382

238

992

1217

1294

1391

1444

1634

1695

1245

1234

1370

1630

937

1955

1161

878

385

239

993

1218

1321

1392

1446

1635

1696

1261

1235

1382

1631



XJos 60 676# 627 1221 1en7 1916 1219 1345

XPAND 844 13214

XPANDH 1334 1337#

ZERSWP 897 1277 12794



CODES

DISABL

FNABLE

NOSCHE

NOSHIUF

PTTAB

QUEUFS

SCHEDU

SHUFFL

STARTD

TTAB

X

XP

511

656

485

647

697

486

529#

547

670

544

726

534

650

705

487

534

548

621

18

569

6549

778

4838

535

5654#

692

499

679

662

711

4R9

536

574

623

539

667

714

490

537

571

674

5a1

671

717

491

538

572

675

513#

674

720

492

539

573

6R6

1307

677

723

493

544

574

6#7

1378

679

494

541

575

628

682

495

542

576

609

507#

543

577

688

511

544

578

512

545

579
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