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

XL1IST

LIST
iTHIS SUR-PRAGRAM ASSEMBLED wWITH CNONFIGURATINN DEPENDENT FEATURE SWITCHES = FTS53SB,MaC(
vees)

XLIsT

LIST
IFE FTDISK+FTRCLZ+2,<
TITLF SCHETB -~ SCHEDULING ALGORITHM FOR SWAPPING SYSTEM(18/57) (BURROUGHS DISK)
>
IFE FTNISK+FTRC17+1,<
TITLF SCHEDD = SCHEDULING ALGOR[THM FQR SWAPPING SYSTEM(1@/57) (DATA PRADUCTS DISK)
>
SUBTTL  CLXCSW R,KRASIN/AF/TH/RCC TS 22 JUNE 69 vaai
XP VSCHEN,421+

iPUT VERSION NUMBER IN GLOR LISTING AND LOADER STORAGE MaP

INTERNAL FTRC10 JTHIS SQURCE FILE MAY BE ASSEMBLED TO USE EITHER THE
i NEW PDP-13 DISK (MODEL RC-18) OR THWE OLD PDP-6& DISK (DATA
i PRODUCTS DISK FILE) FOR SWAPPING,

IFN FTRC1Z, <

ENTRY RCXSKD 3THIS SYMBOL IS SOLELY TO PERMIT SYSTEM

RCXSKD ! i BUILNER TQ RETRIEVE THE CORRECT BINARY FILE,
INTERNAL XCKCSW

>

IFE FTRC1B, <

ENTRY XCKCSW
>

EXTERNAL JNB,JBTSTS
FXTERNAL JRTQ,PJUBSTS
EXTERNAL PJBSTS, TIMEF,MJ0OBN
INTERNAL NXTJOR,FTSWAP

fACCUMULATOR DEFINITIONS ---

0J=DEVDAT ;QJOB WORD

SW=TACH JSTATUS WORD

JEITEM ;JOB NO,

PINITIALTZE SCHEDULER (CALLED FROM SYSIN] BEFORE ALL OTHER

H DEVICES ARE INITIALIZED)

INTERNAL NXTINI

XCKCSw1

NXTINI: MOVET TAC,MAXQ IMAX, NO, OF QUEUES
SETZM AVALTB(TAC) JCLEAR SHARARLE DEVICE AVAIL, FLAGS
SETOM RERTAB(TAC) 1SET SHARABLF NEVICE REQUEST COUNT

b TOo -1, I,F, NO JOB WAITING OR



37
58
59
AD
A1

200073
[d/kd k]
agrpes
nerQ%6

365040
40206¢0
422070
402070

ep3001"
Fen322"
PPA323!
AEA321 "

S0JGE
QETZM
SET#M
SETZM

TAC)» =2
nJoB
XJ08
JORQUE

I USING DEVICE OTHER THAM INITIALIZATION

ICLEAR NO, OF JOBS WEENING REQUEING
1CLEAR NO, OF JORS NFENIMG EXPANDING
JCLEAR UNB NO, Tn BE REQUEUEN



SCHEMB - SCHELULING ALGORITHM FCR SWAPPING SYSTEV(12/57) (RURFOUGHS DISK) MACRO,.V3% 19:10 4=-JUUN-69 PAGE 13-1
CLKCSW R KRASIN/AF/TW/RCC TS 42 Juvk 6% y42i

£2 0 FRRET 263347 0327 POR, POP,
&3



SCHE™B

54
5
66
«7
~8

74
71
72
73
74
75
76
77
78
79
30
A1
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84
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a9
9@
91
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93
94
95
96
97
98
99
172

- SOHEDULING

ALGCRITrY

FOR SwaAPPIMG

CLKCSW R,KRASIN/ZAF/TU/RCC  T® 2 JLMVE 69 va2q

200012
707011
02012
P13
”prp14
7A@rR15
euBR16
rara17
PB222%

ForR21

ApA222
A@7223
(4]
p2ra25
nRAY26
rorp27
07030
AP0
pre32

222033
Apoee34
nRAPIS
82236
agAa3?
nAQeEe4n

336020
254000
205270
205170
205241
612244
254020
3310674
272174

253270

336270
254279
2013*¢
554174
62%170
302108
254970
3360™0
254070

370124
602100
254020
201240
200040
260140

CoreaY
Agrzo2
AP0
777777
Be2229
nazAra
222021
AEA27Q
PPEA17

zoAa15"

eQA0e
233410
297e7e
203215
311424
44022¢
20Aes1!
a0na18"
dpAnal’

PaBC25"
777777

duanal!
dpa4p2!
200321
200162

S RXTJ0R PETREMENTS
yTIMES AND

REQUETCES 1T

SYSTEM(12/57) (RUREOIGHS DISK)

SURREST JnB's QUANT,
IF JUANT,

MACRNO,V3I6 19:1@

AND PROTECT
TIME GONE T2 ¢,

$SFRVICES Any JOn REAUCJING TESUFSTED AT OTHFR PRIORITY
sLEVELS THEA CALLS SHUFFLER,“wAPPER AND SCHENUL AR,
JMAKFS NP ASSUMPTIONS 2F,

JRETURNS AFYT JOr TQ Ruy

EXTERNAL JRTSWP,POTLST

NXTJOR:

NXTJURL:

SKIPY TIMEF

JRST NXTyYRIL

MOVST J,MU0BN
MCVST Sw,-1

MOVST DAT,SwWP

TONE DAT,JRTSTS ()
JRST ,+3

SKIPl. JBTSWP(J)
ACOM SW. JBTSWP ()

LCRUN Uy -4

SKIFY Jygin

JRST CKrunl

MOVET Q40,4

HLRZ SW, y3TSTS(y)
TRZ SW,RUNMSK+CMWB
FATE SWyRUNARLF
JRST CKJR3

SKIPN TIMEF

JRST Ckurl

S0S SWy»JRTSTS(J)
TRNE SW,-1
JRST CkJR1
MOVET DAT,QTIME
MOVE TAC,JOBQUF
PUSH. PDP,OXFER

N

1CLOCK TIC?
iNO
PYES

JIDECREMENT IM CORE PROTECT TIME

SCURRENT 08 NC,, IS IT NULL JOB?
3YES,GO SEE 1F UTHER JngS NEFD RESCHEDUL ING
PGET READY IN CASE CURRENT JOB UMRUNABLE !
PGET UNB STATUS RITS AMD CODFS

IMASK OUT DO NNT CARF BITS
$1S CURRFENT JOR RUNARLF?

PN, REQUE CURRENT JoB
INO, IS THIS A TIME INTERRUPT?
INO,

JOECREMENT QUANT, TIME
JHAS TIMF GONE TO 22
INO

JYES--REQUEUFE AND RESET AUANT, TIME

4-JUN=-69 PAGE 14
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101
172
103
174
125
106
107
178
179
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
176
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

CLKCSW R.KRASIN/AF/TH/RCC TS

200041
[ 14 2Y]
n@RB43
AQAQ44
ARBR45
AQRC46
npAB47

nergse
reARS1
ANAps52
2aRass
ARros54
200n55
[ dAT)
200057
nPrA6R
n@aAg61
7pRg62
AeA063
Aarns4

roroes
raRe66
ApoRa7
rrQ70

fgAp71
nprg72

200073
fgears
ngan7s
npee76
ApRB77
nen1e0
npA1LAL
fagn1ee
200103
Q21074

7pe1a5
rE01L26
fee177
AeAL10

760111

337370
254000
20127@
205100
616174
367200
323200

412104
207174
271248
607120
2540720
603170
254900
325170
135100
306120
254000
3061470
563004

334242
201240
260140
3223¢0

3733020
367270

201378
3360016
367300
323370
544226
670204
323270
200244
603240
254000

550246
402006
3g130@
260140

367300

opn322"
op2073"
200000

apren2

NoAp33"
nApBE45"
2aanR73!

PBI045"
2onesa
noR332!
200000
2pean7:
202901
290067
ooA066"
nooRad
voaenl
apn132°
200913
2o2020!"

BoR256"
ppna326"
2pa162"
neM113"

nge322"
a0n244"

209011

pE0244"
PoaA74"
cor112’
0ae3e7’
ngAgan

neALLL!
nQaes1!
232000

apaion

200307"
ABo244"
fp0003

7o@162"

apaar4?

CKJB1:

CKJB2?

CKJB3:

CKJBO:

CKJB4H1
CKyB4:
CKJUB4A!

CKJBG?
CKJUB6?

CKJUB6AY

CKJB8:

¥2 JUNE 69 v4a21
SKIPG GJ,QJ0%

JRST CKJBS

MOVE! JJOBMAX
MOVST SWsJRQ

TONN SWeJBRTSTS(J)
S0JG Jr=1

JUMPLE  J,CKJBS
ANDCAM SW,JBTSTS(J)

MOVE SW,JBTSTS(J)
MOVET DAT,QCMW
TLNN SW,CMWB
JRST CKJRY

TLNE SW,SWP+JXPN
JRST CKJR4A
JUMPGE SW,CKJB4
LOB SW,PJUBSTS
CAIN SWiWSQ
JRST CKJB1@
CAIN SW,TIOWQ
HRRQOS JBTSWP(J)

SKIPA DAT,QBITS(SW)
MOVET DAT,QSTOP
PUSH. PDP,GXFER
JUMPE QJ,SCHFD

SOSLE
S0JG

QJsQu0B
Ji1CKJB2

MOVET QJ,AVLNUM
SKIPN AVALTB(GJY)
S0JG QJ,CKJIBE
JUMPLE GJ,CKJB7
HLR J,AVLQATB(OG)
HRRE J»JRTA(Y)
JUMPLE J,CKJB8
MOVE DAT,JBTSTS(J)
TLNE DAT,SHWP

JRST CKJB6A

HRRZ DAT,AVLQTB(0OJ)
SETZM AVALTB(QL)
CAIL QJsMINQ

FUSHJ PDP,QXFER

S0JG QJ,CKJIB6

MACRO,Vv36 19112

1SET QJ NON ZERO IF ANY REQUEUEING TO DO
tNO REQUFEUEING NECESSARY

JSTART WITH HIGHFST JOB NUMBER ASSIGNED
1JNB NEENS REQUEUEING RIT

$THIS JOR?

IND,KEEP LOOKING

SYES,LNOKED AT ALL JOBS?

1 (MAY NOT FIND A KJOBED JOB IF HIGHEST
1 GO DECR, COUNT QJOB ANYWAY)

IND,MARK THIS JOB AS DONF

}JOB STATUS WORD

PASSUME COMMAND WAIT

118 JOR IN COMMAND WAIT?
INO,

IYES, IS JOB ON DISK,
JYES, PUT JOR IN COMMAND WAIT @

JNO,WAIT STATUS CODE DETERMINES NEW Q
JYES, GET QUEUE CODE.
paes EXPERIMENTAL w#s
jese EXPERIMENTAL #en

$CURRENT JOB GOING INTO TTY 10 WAIT?

JYES, SET IN CORE PROTECT TIME TO -1,
3 SO HE CAN BE SWAPPED IMMEDIATELY
} ELSE WANTS TO BE SWAPPED IN

IGFT ADDRESS OF TRANSFER TABLE

$1F RUN BIT WAS OFF

JREQUEUE THE JOB

J1F FROM NXTJ0B GO DIRECTLY TO SCHED
boLWF,
$ BUT JRO WASN'T SET SO DON'T DECR QUOB
JANY MORE JORS T0 REQUEUE?

4=JUN-69 PAGE

IF SOMEONE

CURRENT JOB NO LONGER RUNNABLE(IOW)

15

OR TRYING TO EXPAND?

JYES,BUT LOOK AT EACH JOR ONLY ONCE PER nLOCK TICK

JCK AVAL FLAGS FOR SHAR,
IFLAG=0?

JYES = TRY NEXT ONE

INO = OR FINISHED?
INO=-=GET 1ST JOB IN @

DEVS,

JFINISHED G? WAIT TILL SWAPPER BRINGS
318 JOB IN CORE?

INO, LOOK AT NEXT JOB IN THIS QUEUE

1 TO SEE IF IN CORE,

INO--GET TRANS, TABLE ADDRESS

ICLEAR AVAL FLAG

1LESS THAN MIN, SHARABLE DEV. Q?
JREQUEUE THE JOB AND PUT IT 1IN

3 PROCESSOR 0 S0 SCHEDULER WILL RUN IT
SCONTINUE IF ANY MORE FLAGS TO LOOK AT

IN JOB
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151
152
183
154
155
156
157
158
159
160
161
162
163
164
165
166
147
148
169

170
171
172
173
174
175
176
177
178
179
180
181
1Rr2
183
184
185
186
187
188
189
160

-~ SCHFDULING

ALGORITHM FQOR SWAPPING SYSTEM(1@/57)(BURROUGHS DISK) MACRO.V3& 193112 4-JUN-69 PAGE 16

CLKCSW R.KRASIN/AF/TH/RCC TS @2 JUNE 69 V421

P07112

207112

707113
?@r114
"Pr115
re7116
fe7117
ALY

regr121
0ri122

fpa123
70”124
70M125
79A126
7Qa127
27130
ABR131

7on132
22133
a9n134
POAL35
PPC136
2en137
FoC1L40
7eRA1al

2601140

402¢n0
20124¢
265140
254022
476670
20034

603328
254062

576170
205320
4172374
402070
2631490
apr2ee
263149

332070
331004
254070
201240
254000
ApBQ20
[dU1dad)
0000

a0r4a65"

200000

2pr430"
?gmn225"
ogr13e"
san113"
BurLe2!

rp6001
2p220¢

2Qa321"
noN370
00120
o117
7onene
p0ane
ran2ae

forL41
000064
200065
Aop137"
00367
0pa2@5!
777760

007000

CKJB7: INONE-=GN SHUFFLE AND SwAP
IFE FTSWAP, FXTERNAL CHKSHF
PUSHJ PDP,CHKSHF
>
1FN FTSWAP,<
PUSH. PDP,SWAP>

JSCHEDULAR=-=SEARCH THRU AUEUFS ACCORDING TO SSCAN TARLE
JFOR 1ST JOB IN CORE-=RETURN [TS NO. IN J

SCHEN: SETZM POTLST JCLEAR POTENTIALLY LOST TIME FLAG
MOVE] DAT,SSCAN JADDRESS OF SCAN TABLE
JSP TAC,NSCAN JBEGIN SCAN
JRST SCHN1 INC MORE J0BS=-RETURN NULLJOB
SETOM POTLST 1SET PATENTIALLY LOST YIME FLAG FOR CLOCw1
MOVE QJ»JBTSTS () 11S THIS JO03 SWAPPED QUT
TLNE QJsSWP+SHF+JXPN fMONITOR WAITING FOR I/0 TN STOP,0R JOB £XPANDING CORE?
JKST (TAC1) JYES--CONTINUE SCAN,JOR CANNOT BFE RUN
HLREM TAfM1, JOBQUFE JYES==SAVE 1TS 0O
MOVST QJ,WTMASK JICLEAR WAIT CODE
ANNCAM GJ»JBTSTS(J)
SETZM POTLST JCLEAR POTENTIALLY LOST TIME AS A USER [= TO BE RUN
POPJ PNP, IRETURN
SCHD1: SETZ J, IRETURN NULL JOB
POPJ PNDP,

s TEMPURAPY EXPERIMENTAL SCHENULING CHANGE TO PERMIT TTY-!/0-WAIT-SATISFIFD JOBS ON
i THE DISK TO DISPLACE 1/0 BOUND JOBS IN CORF,.,,. R,CLEMENTS/D.PLUMER 9 :AY 68
CKJB1O: SKIPE INFLG

SKIPL JBTSWP (J)

JRST CKJB4B

MOVE] DAT,CKJBT

JRST CK.JB4A
CKJBT?: EXP EQFIX

XWh NaTYIY,~PQ2 JMAKE JOB(LPT) COMPETE WITH CPU BOUND JORS
INFLG: @ sNON-ZERO MEANS AT LEAST ONE JOB ON DISK WAITING TO COME IN,



SCHEDB =

191
192
193
104
195
196
197
198
199
200
201
202
223
204
205
206
2a7
278
279
210
211
212

SCHFDULING ALGORITHM FOR SWAPPING SYSTEM(1A/5@) (BURRQUGHS DISK) MACRO,V36 191197
CLKCSW R,KRASIN/AF/TH/RCC TS ¥2 JuME 69 V421

SUBTTL QCSS R, WRASIN/AF TSX,17 22 4AR 68 vaua

, THIS ROUTINF MUST @F ASSEMBLED WITH THE CONFIGURATION

y TAPE TO DFFINF NMAFR OF JORS

,THIS SERTION COMTAINS 2 ROUTIMES FOR Q MANIPULATION
,AND NECESSARY TABLES FOR SPFCIFING OPERATIONS PERFORMED
yBY THEM,

EXTERNAL IMGIN,JRTSTS, JRTADR,PUBETS
INTERNAL GXFER,GSCAN,FTSWAP,FTNISK

s STORAGE ¢

JEACH 0 IS A RINA STRUCTURED, FOWARD AND BACKWARD

SJLINKED SRING LIST, THF "FIRST™ LINK IM A Q IS

A Q=HEAMER POINTING TO THE FIRST AND LAST MEMBERS OF THE @,
A NULL N HAS NONE LINK--THF N=HEADER 1TSELF, THE LINKS MAKING
L,UP THE NS ARE CONTAINED IN & TARLF (JBTG) WITH NEGATIVE
,INDICTES (ANDRESSES LFSS THAN JRTA) USEDN FOR Q-HEADERS AND
JPCSTITIVE INNICIES USED FQR MEMBERS (JOBS), THUS ONLY ONE WORD
JPFR LINK TS NECFSSARY==1TS ANNRFSS RELATIVE TO UBTQ GIVFS THE
,JdN8 NAL (OR Q N0, IF NEGATIVE) WHICH 1T REPRESENTS WHILF

,ITS CONTEMTS COMTAIMS THE LINKING POINTERS, THESE

JPRINTERS ARE ALSO [4DICIES RELATIVE TO JURTQ RATHER THAN
JARSOLUTF ADNRESSES-~RH(LINK)Y=FOYARD PNINTER;
JLHCLINKY=RACKWARD POINTER,

LA JNY 1S ASSUMED TO BE TN NS MOFE THANM ONE O AT A TIME, AND
JTHE WULL JOR (u0B @) NOES NAT APPFAR IN THE QS (I1,E, JBTA

s ITSELF 1S THE G-HEADER FOR 7 0),

JROUTINES:

,BOTH ROUTINES ARE "TABLE NRIVEN" IN THE SENSE THAT THE
JCALLING ROUTINE PROVINES THF ADNRFSS OF A TABLE WHICH
,OFFINES THE SPECIFIC OPERATIONS TO RE PERFORMELC,

4-JUN-60 PAGE 17



SCHENB - SCHEDULING ALGORITHY FOR SWAPFING SYSTE™(14/57) (RURGOUGHS DISK)
TST,17 22 wAR

224
225
276
ce?7
278
229
23
231
232
233
234
235
236
237
238
239
240
241
242

243
D44
245
246
247
248
249
250

nCss R,

rgm142
Age143
roni44
fpP145
APRL46
fR7n147
rOCG152
PRNL51

ror1s2
Q7153
roR154
fpALSS
TOR156
aBr157
rarL6D
PAAL61

KRASIN/AF

211040
504p4¢
202041
253040
201740
206040
201228
202044

586270
20104¢
542049
542204
492000
363271
526274
254020

2273090
egesnl
COR120"
AenL44
777763
P0Aza0
LOLPYRE
AYELa4

20020
QAL
ronLs2!
262208
22151
2406870
203147
2Jr155!

PQUEUE T
VPUT ALL
JCALLED

INTERNAL
EXTERNAL
FXTERNAL
FXTERNAL
FXTERNAL

QINT!

QIvIY:

MACRO,V36& 19112 4-JUN-69 PAGE

Ap vmg2

SITIALTZATION
JOHS I NULL YJYFURC(JOR “G, NOT ASSIGNED)
ON RESTART AT 107, 143

wINT

CPORU JUNKYMAX, MXJUE, yBTR
JRTTPT1 JEIGUALS uBTQ+1
JRTOML EQUALS JRTQ-1
JRTOMN SEQUALS JBTQ=-NULP

VOVNT TAC,MXQUF IMAKE AL{ QUEUE HEADFRS POINT TO THEMSELVES
HRL TAC,TAC 1BACKWARD PUINTERS TOC

MOVEM TAC,UBTQ(TAC)

AORUN TAC, =1

MOVETD TAC,-NULN FPUT JOBS ALL IN NULQ RJUFUF

MOVSM TAC,JRTQAPL $RACK POINTER FOR JOR 1
MOVET TTEY,JnNBuAY IMAX, JOR NQ,
YOVEM TAC,JBTQ(]TEM) iFOR, POINTER OF JOBMAX JORB NO.

HRLM TTE, JRTQMM ISET NULA HEADER TO POINT TO JOB1
“OVET TAC,1 VAND JOBMAX

HERM TAC, JBRTIMN jFORYARD POINTER

HERM TTEM, JBTQMICITEN)  3U0B [=-1 POINT TO JOR I

SETZY JBTQ

R0JLE ITEM,CPOPY IFINTSHEN?

HRLM ITEM,JBTOPL(ITEY) JBACK POINTER JOB I+1 POINTS TO JOB I
JRST QINIL

18



SCHENB - SCHFDULING ALGORITHM FOR SWAPPING SYSTEM(12/57)(BURROUGHS DI1SK) MACRC,V36 19:17 4-JUN-69 PAGE

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#Q0

,DELETES A JOB FROM TS "SOURCE=-N", DETERMINES A "DEST-Q"
JAGCORNDING TO ONE OF 3 FUNCTIONS, ANN INSERTS THE JOR AT
,THE BEGINNING OR END OF THIS DEST=Q, IN AODITION 1T MAY
,RESET THE J0B'S QUANTUM TIMF (RW JBTSTS}),
,THE DRIVING TABLES ARF "TRANSFER TABLES":

’
»T.TABLES EXP <CADED>
' XWD <QUANT=TAB>,<Q~TAB>

’
,DEPENDING ON <CODE>, THE SECOND WCRD IS EITHER DATA OR THE
»ANDRESSFS QF "CORRESPANNANCF TARLES"™,

'
,THE PREFIX NF <CODE> SPECIFTES WHETHER THE JOBR 1S TO RE

, INSERTFN AT THE BEGINNIMG OR ENN OF THE DEST~0, THE SUFFIX
JDETFRMINES THE FUNCTINN USEN TO SELFCT THF DEST-Q,.

,THE FOLLOWING ARE THE SIX CODES AND THEIR TABLE FORMATS:

,DEST-0 AS A FIXED (PREDETERMINED) Q°

)BNFIX: INSERT AT BEG OF DEST-Q

»EQFIXt INSERT AT END

’

THE JOB 1S TRANSFERED TQ THE END OR BEG, OF THE Q <Q@-TAB>
IF <QUANT=-TAB> = =1, QUANT, TIME IS NQOT RESET,

[F <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,

.- . ...

19



-5 ED NG LGORI 0 A IMG SYSTEM( y L ¢ - -~0% >
SCHENB H 1 ALGOR HM FQR SWAPPIN Y M{LE/57) (BURRPOUGH SK MACR v3s 912 4 IN Fa
" ’ v (B oUGHS D! ) : 0,v3 1 1 J 6 E 2¢

g;; +DEST-Q AS A FUNCTION O9F SOURCE-D
2an JBOLINK: INSRT AT BEG OF NEST=Q
% JEQLINK: INSERT AT ENN
, ’
o
;qf , ;?;;AS::ADORES OF A CORRES, TARLE "LINKING" SOURCE-QS TO
285 , oUAN
IF <QUANT-TAB> = =1, QUANT, TIm 3
: , N . TIME IS NOT RESET,
gﬂs ’ ?:sf?w;?Eofgx¢NT;TAB> IS TAKEN AS THE ADNRESS OF A
, £ n J « TIMES CORRFSPCOMDING TQ THE Q-
S:g ,» FORMAT OF THFE TARLFS ARE: ‘ LINKING TABLE.
’
29¢ : [
200 , <Q=TAB>: XWD <SQ1>,<D01> 11ST SOURCE=-GIDEST=Q PAIR
o ’ "
;qg , XWD <SON>,<OAN> INTH .,
3¢ : Ed 12ERO TERMINATES TABLE
50 . .
2@2 » CQUANT-TAB>: FXP <QUANTL> ICORRES, TO <Q-TAB>+a
297 . FXP
' EXP CQUANTND JCORRES, TO <Q-TAB>+N~1
298
209 ; ’
390
» UPON A CALL TO QXFER FOR THESE 2 CODE
, S,» AC T2 CONTAIVES
gré » THE SOURCE~-Q (CURRENT Q) OF THE JOR, §HE LH OF THEI :
32 » <Q-TAB> ENTRIES ARE SEARCHFD FOR A MATCH.,IF FOUND, THE
o ’ TTFIzoaﬁssNT:S>T:gTDEST-Q AND THE QUANT, TIME [S RESET
, ! - -1) 70 TH ORRRES,
i;: » CQUANT=-TAB> TARLE, e £S. ENTRY IN THE
s2e +» IF NO MATCH FOUND,,NO TRANSFER TAKES PLACE,
378
329 DEST-0 AS A FUNCT
3ne ' CTION OF JOB SIZE
31 »BOJSIZ INSERT AT BEG OF DEST-0
u JEQUSIZ INSERT AT ENN
313 :
+ <Q-TAB>=ADDRESS OF A TABLE ASSOCIATIN 08 S
2}; » (IN 1K BLOCKS) TO DEST-QS, © Jo8 Stz
316 » <QUANT=-TAB> HAS SAME MEANING AS FOR B~EQLINK
»
gi; » <0=-TaAB>: XWD <JS1Z1>,<DR1>
319 ’ U )
394 ’ XWD <JSTZN>,<DOND>
30
3?§ » CQUANT=-TAB>t SIMILAR YO THAT FOR B-EGQLINK
324 !
THE <JSIZ#>'S MUST RE IN I
e ' NCREASING ORDER
325 » THE TABLE IS SEARCHED UNTIL <JSI!Z> 1S LEés THAN OR
M , §QUAL TO THE JOB SIZFE, THEN THE CORRES, <00> IS
M + TAKEN AS TWE DEST-Q., IF THF TARLE IS EXAUSTED, NO
M + TRANSFER TAKES PLACE,
> » QUANT, TIME IS HANPLED AS IN B=EQLINK,
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322
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
320
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
349
370
371

- SCHFOULING ALGORITHY FOR SWAPPING SYSTEM(1(/52) (BURPQUGHS DISK) MACRO,V36 19110 4-JUN-69 PAGE
KRASIN/AF TS3,17 22 MAR 68 v?@2

SCSS R.

207162
727163

737164
70r165
2007166
fgR167
PeA1L70
fpr171

2Qe172
PORL73
rORA1L74
npRAL75
Aa¢176
neB1L77
nog2ee

230201
PpB2m2
700203
rae2¢4

200345
254225

336177
26314v¢
57417¢
312170
252340
254070

554044
24349
205041
336117
765240
313040
752340

204040
560347
331825
5¢4341

APP0 A5
ogasna
apay7
00322
230031

200071
2earnQ

2QA200
220020
reAGT2
opagal
ean164"
apezeL

(4 X2k
777766
donoel
202000
00R0a2
epoon2
202175

apece?
00020
ngranl
200270

CALLING SFLUENCE:
MCVE Js [JOR NUMRER]
MOVE T2,[CURRENT Q1 JBOLINK AND FQLINK ONLY
~OVED TT,TRARS TABLE APDRESS
PySw PDP,AXFER

Ve JRETURN
C\ RETURN o I8 UNALTERED: LH(R)==1 [F QUANT, TIME NOT
REGETy =3ANT, TIME [F RESET;RH4(Q)=DEST.Q

L

JACS:

TT=DAT :POINTER TO TRANSFER TABLE

JEITENM  3J0B NO.

0=PRNG IDEST-N AND QUANT, TIME ON RETURN
T1=TAC1 ;TFwP

T2=TAC TEMP AND SQURCE=-Q OM CALL TO B,EGLINK

EXTERNAL ERROR

AOXFERY  MGVE Q,1(TT) JGET TRANSFER TABLE ADDRESS

JRST @(TT) IDISPATCH
,DEST-N 48 FUNCTION OF SOURCF=-Q
ALTINKE  SKIPN T1,(0) JEND OF TABLE?
PGP, PNP, JYES
“LRE T1,T1
CAME T1,T2 JNO==SOURCE=Q=LH(TABLE ENTRY)?
A0RJP Q,QLINK JNO= CONTINUFE SEARCH
JRST @X2 JYFES
JDEST=0 AS FUNCTION OoF J08 SI1ZE
QJSIZ: HLRZ T2, BTADR(Y) JHIGHEST REL, LOC. OF JOBR
ASH T2,-+010 }CONVERT TO NO, OF 1K BLOCKS = 1,
MQVST T2,1(72) tNO, OF 1K BLOCKS TO LH,
nxi: SKIPN T1,(0) JEND OF TABLE?
JSP NAT,ERRQR
CAMLE T2,T1 1 JOBSIZE ,LE, LH(TABLE ENTRY)?
AQRJP A,0X1 JNO==CONTINUE SEARCH, JUMP ALWAYS,
ox2: MOVS T2,Q 172 1S ADDR, OF QUANT,TIME(IF REQUESTED)
HRRO Q,(Q) JRH(0D)=DEST=0)LH=~1(NO QUANT,TIME REN.)
SKIPL 1(TT) JWAS QUANT. TIME REGUESTFED?
HRL R, (T2) JYES==-GET IT

21



SCHENB - SCHEDULING ALGORITHM FOR SWAPPING SYSTEM(12/59) (RURRQOUGHS DISK)

372
373
374
375
376
377
378
379
330
381
3R2
383
3p4
385
386
387
388
389
390

361
392
393
394
395
396
397
398
399
420

NCSS R,

fan2cs
202276
nor2e7
230210

202211
rer212

neA213

rar214
"@R215
200216
ran217

fgr229
00221

rpR2r2
fpRAz?3
ren224

KRASIN/AF TS3,17 22 MAR A8 vugd

20314
"R4C4Y
42101
50642

335075
544347

29047
542277
506271
542344
506344

321340
546344

201240
137249
263140
A0200
40007Q

407070

Zgr156!
fIrAe2
[Py i-N
AA0277

202000
2073210

Pp0212"

coa213!
ap0214"
2gm215"
nprA216°

zaa224"
Pva125"

[ddarddy]
PPros0!"
nenanrs

ear2251
npe2ps5!'
72er164"
PUN164"
208172
age172!

»FIXFU DEST=-N

aFIx: VOVE T1,uBTQ(J)
MOVS T2, T1
HERY T1,08T0(T2)
HRLM T2, u8TQ(T1)

SKIPRE (TT)
HLR 1, JBTO Q)

MOVE T2,4BTQ(Q)

HRRM JiJRTA(R)
HRLM JoJBTR(T2)
HRRM T2, UBTQ(J)
HRLM Gy JdRTA()

JUMPL 0,0X3
HLRM Qs JRTSTS ()

MOVED TT,RNQ
nPR TT,PJESTS
NX3: oGPy PNP,

BOFIX=QF 1X
EQFIX=QF IX+1R@
BOLINK=QLINK
FQLINK=QLINK+1R2
BUJSTZ=QUS12
FOJUSTZ=QJS1#+1R0

SDELETE JOB FROM SOURCE-Q
JT1=FORW, LINK, T2=BACK [ INK
JFORW, LINK PAST JOB

13ACK LINK PAST JOB

FEND OR REG, OF Q2

JTEND=-=THIS WILL LEAVE Q=1DX OF

i CURRENT LAST LINK;T2=IDX OF Q-HEADER
PBEG-=T2=]DX OF CURRENT 18T LINK

3 Q=1DX OF Q-HEADER

JINSERT OB IN DEST-Q

JRETURN IF QUANT, TIME NOT REQ,
3SFT QUANT. TIME

ISET JOB STATUS WAIT
1CODE TO RUN QUEUE (M),

MACRO,V36 19110 4-JUN=69 PAGE 22



SCHEDB - SCHEDULING ALGORITHM FQOR SWAPPING SYSTEM(10/57) (BURROUGHS DISK) MACRD ., V36 19:17%
NCSS R. KRASIN/ZAF 763,17 22 MAR 68 VAQ92

471
402
493
4m4
405
406
4a7
478
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
420
431
432
433
434
435
436
437

ogavaa
2000025
P@0ao1
ooene2

,SCANS THE QS RETURNING THE MUMBFRS OF THE JCBS IN THE QS,
,THE ORDER AMD MANNER IN WHIMH THE QS ARE SEARCHED IS
JDETERMINED BY A "SCAN TABLE" -AQDRESSED IN THE CALLING SEG,
yTHE SCAN TARLE HAS THE FORM!

’

) SCANTAB! XWD <@1>,<CODEL> JSCN Q1 ACCRDING TO CODEL
’ [

' XWD <QN>, <COMEN> 1QN ACCORDING TO CODEN

, Z 1ZERD TERMINATES TABLE

’
JEACH Q

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

»THE CODFS ARE:

’

+QFOR
»QFOR1
) QRAK
yGRAK1

SCAN WHOLE G FOWARD

SCAN FOR ONY THE 1ST MEMBER (IF ANY)

SCAN WHOLE O BACKWARD

SCAN BACKWARD FOR ALL MEMBERS EXCEPT THE 1ST

’
»CALLING SEQ,

ACS:
S1TEM
ST=DaAT
PC=TAC
AR=TAC1

’
’
’
’
’
'
’
’
]
’
1]
[
»
’
J

MOVE] ST,SCAN TABLE ADDRESS

JSP PC.QSCAN JSFT UP PC FOR REPEATED RETURNS
e JRETURN HERE WHEN NO MORE JOBS
e JRETURN HERE WITH NEXT JOB IN AC J

3 ANP OITS Q IN LH(QR)

PERFORM ANY NECESSARY TESTING OF THIS JO8
JsST,PCyQR MUST BE PRESERVED

JRST (QR) JRETURN TO QSCAN TO GET NEXT JOB
3 IF THIS ONE NOT ACCEPTABLE

$J0B NO.

$POINTER TO SCAN TABLE

JRETURN ADDRESS

3 1TERATED RETURN ADDRESS TO OSCAN

4-JuUN=-69 PAGE 23



SCHEMB

438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456

- SCHEDULING ALGORITHM FQR SWAPPING

NCSS R,

rpr22s
rPA226
npr2o7
rae230

roR231

APr232
292233
raezza

?QP235
rer236
ape237
Apr242

20272241
70?7242
7PF243

KRASIN/AF TS2,17 22 MAR A8 V7g®

336175 . 0@AGeD OSCAN:  SKIPN QR,(ST)

254071 920000 JRST (PC)
574270 Q00ur2 HLRE J,GR
254072  GRBP7R JRST (NR)

201170 @p@234' QFNRL: MOVED OR,QFOQR2
570274 @PP217' OFNR: HRRE J.JRTQ(J)
327221 0Qvooel JUMPG Js1(PC)
344240 0@E225' QFCR2:  AOJA ST,NSCAN

574274 P@A222' NBAKL!  HLRE J,JRTAC(Y)

333z"4 Q@235 SKIPLE JRTO(J)
?54p7%1  PORORL JRST 1(PC)
344240 00@225" AOJA ST,QSCAN

574274 QQM236' NBAK: HLRE J,JdnT0(J)
327271 0eAoe1l JUMPG Js1(PC)
244240 020225 ADJA ST,NSCAN

SYSTEM(1@/57) (BURPQUGHS DISK)

JEND OF SCAN TABLE?
JYES~=RETURN TO CALL+1
INO--GET NO, OF 0
INTSPATCY

PONLY THE FIRST JOB

1SCAMN FOWARD ALL J0BS
JRETURN THIS JOB NO, CALL*2 UNLESS--
TEND OF THIS Q--GET NEXT Q

1SCAN BACKWARD ALL JOBS EXCEPT 1ST
118§ THIS THE FIRST MFMRER?
INO-=RETURN CALL+2

IYES==GET NEXT Q

1SCAN BACKWARD ALL JOBS
JRETURN CALL+*2 WITH JOB NO, UNLESS
JBEG OF THIS Q--GET NEXT Q

MACRO,V36 19:17

4-JUN-69 PAGE

24



SCHEDB -~ SCHEDULING ALGORITH“ FOR SWARPPING SYSTEM(12/573) (BURRQUGHS DISK)
0CS8S R,

457
458
459
460
461
462
463
464
465
466
467
4568
469
479
471
472
473
474
47%
476
477
478
47%
480
481
482
483
484
485
486
487
488
489
49
491
492
493
494
495
496
497
498
499
500
571
502
523
574
545
506
507
508
599

?Q0244
agpe244
700245
a00246
agoa47
raRA250
rpe251
2@ee252
80253
aO0254
ABR255

KRASIN/AF T$3,17 22 MAR 68 vege

f0eeng
A0B0N0
(o) drk]
200pvd
2eazag
oeeany
reeeee
npoegre
Voo
2Q0p20

poocen
00020
ng2a0e
2000a0
opaend
(2" JoLol ]
[ X3 Y]
aeepag
202200
[ 1l
ngeg12

200012

INTERNAL FTCHECK,FTMONP
TFN FTCHECK+FTMONP <
FEXTERNAL AVALTB

NEFINE X(AWB) X
EXTERNAL A'AVAL
INTERNAL A'Q

At=22

2EzEZ+]

>
2220
NUEUES
L.0C=%2

>

IFE FTCHECK+FTMONP,<

MACRO V386 19:10

4-JUN=-69 PAGE 25

JSHARABLE DEVICE JUST RECOME AVAILABLECEXTENNED TO OTHER QUEUEW TQO)
$APPROPRTATE ENTRY 1S SET NON-ZERQO WHEN SCHEDULER SHOULD LOOK

SAT THAT GUEUE TO FIND A JOB TO RUN
OF JORS WITH 10 WAIT SATISFIED(Z=NONE)

fWSAVAL CONTAINS THE Nn,

NEFINE X(A.B)
CINTERNAL A'AVAL,A'Q
A'Qs=,-AVALTH

AtaVaL: 7

>

INTERNAL AVALTB

AVALTB: QUEUFS ;GENERATE THF AVAL FLAGS

ARNAVAL!
WSAVAL?
TSAVAL:
STAVAL:
AUAVAL:
MOAVAL!
DAAVAL?
DTAVAL?
DCAVAL:!
MTAVAL?
LOC=,~AVALTH

>

NQUEUE=LNC

XP MAXQ,NQUEUE-1
XP MINQ,STO

XP AVLNUM,MAXQ

VIADVRNIAT AN

0F NUEUES COUNTING RUN QUEUFE

STATE CODE WHICH HAS AN AVAL FLAG
IMINIMUM SHARABLE DEVICE QUEYE

STATE CONDE WHICH HAS AN AVAL FLAG

IDEFINE STATE CONDES WHICH DO NOT HAVE AVAL AMD REQ FLAGS

DEFINE X(A)
CINTERNAL A'Q
A'G=L0C
LOC=L0C+1



SCHENB - SCHEDULING aLGORITHM FOR SWAPP[A( SYSTEM(L12/5™) (RUYREQUGHNS DISK) MACRN,V36 19119 4-JUN%69 PAGE 25-1
NCSS R, WRASIN/AF TS3,17 22 MAR 4§ yrgn

510 >

311 CCNESt X I0u, t INTERMAL 10WQ
212

513 XP MXCOBE,1.0M-1 3HAX, J0R STATF CODE
514 2227417 PQ1=LGC

515 2O222¢ 1.0C=L 00+

516 CAA2¢ PW2sL0C

317 Z7¢?21 LOCELON+1

548 AE2221  PQR=zyOC

519 DBAL22  L0C=L0C+1

328 P37¢22  CcMN=zLOC sCOMMAND OF LAY QUEUE



SCHEDB = SCHFOULING ALGORITHM FOR SWAPPING SYSTEM(12/57)(BURSOLG%S DISK)

521
522
523
524
525
326
527
528
529
PRY)
531
532
533
534
535
536
37
338
539
540
541
542
543
544
345
546
547
548

QCSS R,

raezs6
nar257
rAC2690
200261
aQrz62
7Jr263
07264
neB265
#“pa2466
7ar267
agr27o
APB271
aAR272
0273
Apr274

KRASIN/AF TS2,17 22 AR 68 veg?

roepTe
AROG 2R
Peeee
(444 R
200270
[ 1A
AQEEve
ML 0
AP
A00eG7d
200040
200072
20@0"0
AQR2D0
2QAG™e

2pE332"
22703341
200336"
AEE3541
aym3a4"
202346
000350
200356
207352
CYe360"
PpA340"
800342
rpa3e2!
8223241
POr326"

JCORRESPONDEMCE TABLE AETWEE
JUSED BY SCHFDULER
$RUNCSS SETS J0B STATUS

WORD TN NEW STATE CONE,

MACRN,V36 19:117

JSCHEOULER SFTS U'P QUEYE TRAMSFER TARLE ADDRFSS FROM
JFOLLOWING TABLE USING NFA STATE COODF AS

NEF[NE X(A,8)

< EXP O'A'W

>
INTERNAL GRITS

NBITS: AQUEUES*
X W§,6
X 15,6
X ST,6

X NT,4
X NC,4
X MT,4
~ODES*
X TIOW,
X SLP,
X NUL,
X SToP,

P R e

RN, 7

AU, 4
MQ, 4
DA, 4

10w,

*

£XP
FXP
FXP

FXP
EXP
EXP

EXP
EXP
FXP
FXP

FXP
AWSW
"TSW
fSTH

EXP

FXP

EXP
MWW
~DCW
MTA

FXP
ATI0WW
GSLPW
ONULW
NSTOPW

QRNW

QAUW
OMOW
0DAW

QIOWW

d=gun-6

JO" STATUS COJFS AND QUEYE TRANSFER TARLES

"
£

PASE

~n

o



SCHENB ~ SCHFDULING ALGQORITHM FOR SWAPPING SYSTE~(12/57) (BUR?QUGHS DISK)
nCSS R,

549
554
551
552
553
554
555
556
557
558
5%9
560
561
542
363
564
565
566
547

568
549
37@
571
272
373
574
575
576
577
578
579
580

AB7275
AQ2275
ABA276
aer277
20230
707371
rO7A3IR2
722323
ApA374
02375
%PRIA6

MACRD, V36 19117 4=, N=6%

KRASIN/AF TS3,17 22 MAR &8 vapn

Il ok d ]
@D
A02¢"Q
ARZr 70
200’0
AQrCT2
Q20
202¢.°0
P2 AR
*0Z2A70

207000
2022008
027220
perand
2072000
2o00%D
P2QrN7d
202¢720
702000
702920

TEN FTOHECK+ETMONP, <
NEFINE X(A,8),<
EXTERNAL A'RFQ
>

NUEUES
EXTERNAL REQTAR
>

IFE FTCHECK+FTMONP <

PSHARARLF DEVICE REQUEST TABIE(GENTRALIZED FOR OTHER GUEUES ToO)
SCONTAINS THE NUMBER OF 408 “AITING TO USE SHARBLE DeEvice
PWSREW AMD RNREQ ARE UNUSEN

NEFINE X(4a,B)
CA'REQY 7
INTERNAL A'RFQ
>

INTERNAL REQGTAR

REQTAB: QUEUFS ;GENERATE REN TARLE
X Rin,7 *RNREQ! 2
WS,6 +WSREQY 2
TS»6 +TSRFQ: &
ST+6 +STREQ: 7
X AU, 4 +AUREQ: @
X MQ,4 +MORCQ! @
¥ DA,4 +DARFQ! @
DT,4 +DTREQ: ¢
X NC,4 +DCRFQ:1 2
X MT,4 +MTRFQ1 7

X < x

>

PABE

27



QCHENB = SCHEDULING aLGORITHM FCR SWAPPING SYSTEM(12/57) (BURTOUGHS DISK)
T33,17 27 “AR 48 vo(?

581
5a2
583
594
585
526
537
538
519
590
591
592
503
594
595
596
597
568
599
630
671
672
523
674
675
676
577
508
679

~CSS w,

ngn3e7
2003190
207311
200312
797313
PR 314
"er315
#ar316
AoP3I17
Q23298

KRASIN/AF

zeeno
777777
777776
777775
777774
777773
777772
777771
777770
777767

204000
2RRAY
agoce

29227

C322:3d

202222

nyeE372!
222429
Qar364
020366
0323741
2oe372!
age376°

CORRESPONNES CE TABLF Lw=QUEE CNDE, RH=QUEUE TRANSFTR TABLE ANR,

PISODEX [+ T0 TARLE ALSO = QUE“E CNDE

JFOROSHARARLE NEVICES NLY

PSCHEUULER TAKES ONE JDE WAITING FOR A SHARARLE DEVICZE AND
JPLUTS 1T IN THE APPROPRIATE °PUN QUFUE ACCORDING TO

JULEUE TRANSFER TARLFE A4S SPEFLFIED BFLOW BY THF J0OR #AILT
ISTATE CNDFE.,

NEFINE X(A,H)

< XN =A'Q,Q'A'S

>

QRNMS=#  :NO CORRFSPONDENCE TABLES FO THESE QUEUES
OwES=p

QTSS =¥

INVERNAL AVLATR

AVLQTH: AGEUTSt X RN,7 ¢ XD ~RNQyGRNS
¥ WS,6 ¢ XWh -WSQ,QWsSs
Y T5,6 » YWD =TSQ,Q78S
X ST,6 * XWY -STQR,QSTS
X AU,4 ¢ XWD =AUGQ,GAUS
X M3,4 ¢ XWD ~MQG,QOMQ3S
X DA, 4 + XWD -DAQ,00AS
X NT,4 XWh =NTQ,QDTS
X DC,4 ¢ XWD -DCQ,QDCS
X MT,4 « XWD =MTQ,QMTS

MACRO V36 19117

4-JUN-60 PAGE 28



SCHENDB - SCHWEDULING ALGORITHM FQOR SWAPPING SYSTEM(18/52) (BURROUGHS DISK)
0CSS R. KRASIN/AF TS3,17 22 MAR 68 V700

MACRO,V36 19:1@

4-JUN-69 PAGE 29

610 IFN FTCHFCK+FTMONP,<

511 EXTERNAL QJOR, JORQUE 1JOBAUE WILL CAUSE LOAD OF PROPER SCHDAT

612 5 NEPENDING ON FTRC12 IN SCHOAT

613 IFN FTSWAP, <

614 EXTERNAL XJOR

615 >>

616 IFE FTCHECK+FTMONP,(

617

618

619 INTERNAL JOBNUE

620 Q@?321 0Q00@Cre @0@A@AP JOBQUEY 2 $+JOBS TO BE REQUEUED ON CLOCK INTERRUPT

621

622 INTERNAL QJOR

623 Q@M322 QONGCE C02000 NAJOB: 2 sNUMRER OF JnBS NEEDING @ TRANSFERS AT OTHER THAN CLOCK 1 EVEL
624

625 1FN FTSWAP,<

626 M@PR3I23 Q00p7%P POAARD  XJOB? * $NUMBER OF JONBS NEEDING CORE EXPANSION BY SWAPOUT-IN
627 INTERNAL XJOR

628 >

629 >



SCHENB - SCHEDULING ALGORITHM FOR SWAPPING SYSTEM(12/57)(BURRQUGHS DISK) MACRO,V36 19:12 4-JUUN-67 PAGE 32
OCSS R, KRASIN/AF TS3,17 22 MAR 48 vap2

630 INTERNAL QSTOP.QTIME,SSCAN, QMW

531

632 2R@2m5' BAFIX=QFT1X JBEGINNING QF QUFUES FIXED QUEUE DISCIPLINE
633 400022 MBA2A5' EQFIX=OFIX+1R® END OF QUEUFS w n w

534 fOA164' ROLINK=QLINK

635 40A0nG  DBA164' EQLINK=QLINKk+1RE

636 782172 BUJST1#=Q4S12

627 40020 @BR172' EQJSIZ=QJSIZ2+1B0

638 NEFINE TTAB(FCTN,QUEUE,QUANT)

639 < EXP FCTN

640 XWD QUANT,=-QUEUE

641 >

642 DEFINE PTTAB(FCTN,QUEUE,NUANT)

543 < EXP FCTN

544 XWD QUANT, QUEUE

545 >

646

547  rpA324 ONULW:  TTAH EQFIX,NULAQ, -1 JNULL QUEUE JOB NO, NQT ASSIGNED
648 2pE324 4Q7p2Y 0OA225! EXP FQFIX

649  2@P3Ip5 777777 777763 XWD =1, =NULQ

658 7oR326 ASTOP:IQSTOPW: TTAB EQFIX,STOPQ,~1 JUNRUNABLE JOBS TO END OF STOPQ
651 730326 400070 QQR205¢ EXP EQFIX

652 2@A3p7 777777 777762 XWh -1 ,-8Tnpn

653 C@r3II0 QCMW: TTAB EQFIX,CMQ,~1 JCOMMAND WAIT TILL JOB IN CORE
654 PEG3IIT  40PCYE  APE2m5! EXP EQFIX

6555  PP@33L 777777 777756 XWD -1 »=CMQ

656 AOF332 QRNW? PTTAR EQJSIZ,QSTAB.QOSTAB JJUST RUNABLE JOBS

687  MPP332  4009%p 0QC172! EXP EQJSIZ

6458 PER3IIS A0A414' ARQD4m4 XWD NQSTAB 10STAB

659 JWHICH ARE NOT IN SOME WAIT STATE BELOW,ENTER PROCESSOR
660 3QS AT END AND GET QUANT, TIME ACCORDING TO THEIR SIZE
661

662 7pB334 QOWSHW! TTAB BQFIX,PQ1,Q0TTY 110 WAIT SAT,(EXCEPT TTY)

663 PQO3I3I4  A00L7Q  @@2205!¢ EXP RBROFIX

664  PPA3IIS 2006 777761 XWO NQTTY ,~PQ1

665 $ENTER FRONT OF PROCFSSOR 0S5 AND GET QUANT, TIME

666 +ACCNRDING TO JOR SIZE

667 FOr336 NTSHW: TTAB BOGFIX,PQ1,Q0TTY ITTY [0 WAIT SATISFIED(ENTER FRONT OF PO1)
668 nEA336 AQ20IE  BQRA225! FXP RQFIYX

669 PEE33I7  P0GR%6 777761 XWD QQTTY ,=PQ1

6790

671 AEM34Q QIOWW: TTAB EQFIX,]0WQ,-1 JIOWCEXDEPT TTY) HELD IN 10W0
672 QPEA343 400070 0BUR225 FXP FQF[X

673 PQRE3I41 777777 777766 XWO =1 ,=10%0Q

674 (ROA342 ATIOWW! TTAB EQFIX,TI0WQ, -1 1ITTY 10W HELD IN TIOWQ

675 FQR342  40CZTQ  PQE225! EXP FQFIX

676 #QB343 777777 777765 XWD -1 ,-TiAWn

677 (POB3I44 402220 D00245' QAUW: TTAB EAFIX,AUQ,~1,¢ EXP EQFIX

678 QQ@3Z4A5 777777 777774 XWD ~1,-AUR

679 PPR346 OMQW TTAB EQFIX,M0Q, -1 IMON, Q(DISK) WAIT

6RO AEA346  4Q0CD  ROA205' EXP EQFIX

6R1  pO@347 777777 777773 XWD -1 ,-Man

682 nEe3s5Q NDAW? TTAB EQFIX,DAQ,~1 JDEV. ALLOC,(DISK)



SCHEDB

683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699

- SCHEDULING ALGORITHM FOR SWAPPING SYSTEM(1@/5@) (BURROUGHS DISK)

QC8S R,

#o0350
7on351
peA352
rEA352
PEe353
2ar354
neA3s4
r@B355
2ee356
fp0356
200357
7gR360
po0360
200361
PP0362
age362
ApA363

KRASIN/AF TS3,17 22 MAR 68 vapa

APCPAR
777777

400000
777777

400070
777777

40070
777777

400270
777777

ABCB20
777777

epa2e5!"
777772

2pg205"
777770

ean2r5!
777775

ppaza5"
777771

002225
777767

2@ae205!
777764

QDCHW

QSTW?

QDTW!

OMTW

ASLPWS

EXP EQFIX

XWn -1 y-DAN
TTAB EQFIX,DCQ,~1

FXP EQFIX

XWO =1 »=DCco
TTAB EOQFIX,STQ,~1

EXP EQFIX

XWD =1 ,=STQ
TTAB EQFIX.DTQ,~1

EXP EQFIX

XWD =1 =077
TTAB EQFIX,MTQ,~1

FEXP EQFIX

XWD =1 ,=MTO
TTAB EQFIX,SLPQ,~1

EXP EQFIX

XWD =1 ,=SLPQ

JDATA CONTROL WAIT

1SYST TAPE

IDEC TAPE

IMAG TAPE

JSLEEP UUO

MACRO,V36 19:17

4= JUN=67

PAGE 3¥-1



SCHENB

77e
771
772
773
774
715
76
707
738
749
710
711
712
743
714
715
716
717
718
719
729
721
722
723
724
725
726
727
728
729

= SCHFDULING ALGOR[THM FOR SWaPP[NG SYSTEM(14/52) tBURROUGHS DISK)
KRASIN/AF T83,17 22 MAR ¢8 v2p0n

nCs3S R,

2J7364
rO%364
FO2365
ra”366
"Pr3I66
200367
2pRA370
AQe370
ran371
r@gn372
707372
ApA3I73
2gR374
n@C374
Q2375
rAP376
207376
fpRA377
nAR420
fBC4ry
207401
A8Map2
AQPA4r2
207403

777777
rpeore
777777

200220
777777

200060
777777

00070
777777

200079
777777

2eaeve
777777

noAang
777777

400070
nQ@a14"

777777
2pr29a5!"
777761

Zee2ns!
777761

rpe2a5!
777761

npr2a5!
777761

232225
777761

202275
777761

242225
777761

Zon164"
2P0410"

MACRO,V36 19:10

STRANSLATION TABLE FROM WAIT STATE TO SATISFIED STATE

P00 NUT RESET QUANTUM 2N T{vE

AsN=-1

Mo

NDAS:

nDCSe

NSTS:

QDTS

IMTS:

0AIS:

OTIME:

TTAB

TTAR

TTAB

TTAB

TTAB

TTAB

TTAE

PTTAP EGILINK,QTTAB,QNSTAR

BOFIX,P31,00S0D
£XP 2QF1X
XWD 2QsSD

BAFIX,PA1,00S80
EXP RQF[X
XWD 12QsDh

BAF1X,PC1,Q08D
FXP 2QFIX
XWD NQSN

BAFIX,PQL,QQSN
EXP RQFIX
XWD NQSD

BAFIX.PR1,008N
FXP RQFIX
XWR NQSNH

BOFIX,PN1,39S5N
FXP RQFIX
X4 Q0SH

BAF1X,PN1,39S0
FXP ®RQFIX
XWD RQSTH

FXP EQLINK
XWD 0QSTaB

AT PO1

ISTART MON, 0(DISK)
=Pl

J0EV, ALLOC,(DISK),.,
=PQ1

JDATA CONTROL, .,

1 -PQA1

1SYST TAPE

.-P01

1DEC TAPE

y=PQ1

IMAG TAPE

»=PQ1

JALTER UFD

»-PQ1

1QTTAB

{MOVE JOB YO LOWER @

SWHEN QUANT, TIME EXCEEDFD AND RESET QUANT, TIME

4-JUN-69 PAGE 31



SCHENB

72@
731
732
733
734
735
726
727
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
783
754
755
756

- SCHEDULING ALGORITHM FOR SWAFPIAG SYSTE“(12/52) (RURRQOUGHS DISK) MACRQ,V36 19:17/ 4-JUN-69 PAGE
NCSS K,

fpraza
fApr4azs
2p7406
egeae7

"0r410
neBA411
rge412
207413

rgra14
7era14
20¢415
ren416
AQr4a17

KRASIN/AF TS3,17 22 VAR 8 yop?

ferzc4
reee?d
70¢400
*oreng

777761
777760
777757
200000

280010
200¢70
A00C"0
ageecd

777761
777750
7771757
ageere

777760
777757
777760
00720220

232076
202006

202236
ea™170
2v21790
zpe222

JENTER PRQCESSOR QS ACCORDINA TO JOB SIZE
NSTAR:  XwN 4,-P31 JPQL IF SIZE .LE., 4K
XkD *tD16,-PQ2 1PY2 IF 4K L, SIZE ,LE. 16K
Xwh t0256,=-P03 1PA3 IF 16 .L, SIZE
Z

yPUT JOB DOWN A Q@ IF EXCFEDS QUAMT, TIME

QTTAR: YWD =-p01,=-PQ2
XWN -PQ2,-PQ3
XWh =pQ3,-PQ2 JBACK TQ PA2 TO COMPETE WITH IOWS JORS
2

yQUANTUM TABLES

QGSD=6 3 TENTH SFC, INITIAL AUANT, FOR SHAR, DFV, WAITERS
RETTY=6 FTENTH SEC, INITIAL AUANT, FOR TTY [OWS

» QUANT, TIMES ACCORNING TO PRNCESSOR O

INTERNAL RNGUNT

RNQUNT

N0STABE FXP +038C 1PA1t ONE HALF SECOND
TXP PutD6d IPA21 TWO SECONDS
FXP P#tD60 1PA3t TWO SECONDS

z

32



SCHENB

757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
788@
781
782
783
7R4
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
370

- SCHEDULING ALGORITHM FOR SWAPPING SYSTEM(10/5@2) (BURROUGKS DISK)

NCSS R,

N@B422
raRA422
2002421
rBR%422
73423
pAT424
rAr425
AeN426
rora27
7200430
2AP8431
zonaz2
ePR433
200434
700435

2En436
FER436
70n437
ron4an
rpR4aat
pen4aar
%443
rOR444
npR445
ppM4as
ranaar
rEA450
ApA451
PO0452
PBN453
PEA454
r0e455
200456
reGas7
P07462
PBR461
noR462
APR463
PBr464

KRASIN/AF TS3,17 22 MAR 68 V7@2

777756
777773
777772
777774
777770
777767
777775
777771
777761
777768
777757
7pepae
neBoCe
A00000

777762
777764
777771
777775
777767
777770
777774
777772
777773
777765
777757
777771
777775
777767
777778
777774
777772
777773
777760
777761
nQORN0
rgaene
200009

202232
ree231"
pRB231"
2pp231"
eo@231"
2Y¥2231"
8p@231!
200231
apg232"
opg232!
280232
?0P000

opa820

PonoeD

pog232!’
opn232"
PEB235"
000235
282235
000235
7932351
200235
000235
208232"
ppe241"
002231
Qve231!
2pB231"
ppe231!
ppe231!
200231
PpA231, "
B@2241!
2002411
poeono
opeond
200000

IFN FTSWAP, <

INTERNAL
ISCANG

SSCAN:

OSCAN?

ISCAN,OSCAN
}SCAN FOR INPUT

XWD
XWD
¥WD
XWD
XWD
XWD
XD
XWD
XW0
XWD
XWD
Z

2

2

JSCAN FOR QUTPUT

XW0
XW0D
XW0
XWD
XWD
XW0
XW0
XWD
XWD
XWn
XWD
YWD
XWD
XWD
XWD
XWD
XWN
XWD
XKD
XWD

NN

-CMQ,QF0OR
-MQRQ,QF0ORL
-DAQ,QFOR1
-AUQ,QFOR1
~DC@,QFOR1
~MTQ,QFOR1
-5TQ,QF0R1
-DTQ,QF0ORL
-PN1,QF0OR
-PR2,QF0R
-PQ3,QF0R

~-STOPQ,QFOR

MACRO,.V36 19112 d4-JUN-62 PAGE 233

JMONTTOR COMMAND WHICH NEEDS CORE IMAGE IN CORE
$1LO0OK FOR 1ST JORS [N SHAR, NEV QUFUES

1SCAN PROCESSQR AS SCHEDULER DOES

JPATCH SPACE
JFINAL ZERO TO FLAG END

JUNRUNABLE JOBS FIRST

-SLPQ,QFOR

-bTQ,QBAK1
-STQ,QBAK1
~MTQ,QBAK1
-DCQ,BAK1
-AUG,QBAK1
-DAQ,QBAK1
-M0Q,QBAK1
-TIOWQG,QFOR
-P03,QBAK
-07Q,QF0R1
-STQ,QF0R1
-MTQ,QFOR1
~-DCQA,QFQR1
-AUQ,QFQR1
-DAGQ,QFQR1
-M0Q,QF0R1
-PQ2,QBAK
-P@1,QBAK

JANY SHAR, DEV.WAITERS MORE THAN 1 DEEP

ITTY 10W

INOW SCAN FIRST JOB IN QUEUES

JPATCH SPACE

JFINAL ZERO TO FLAG END



SCHENB = SCHEOQULING ALGORITHM FOR SWAPPIMG SYSTEM(13/57) (BURRQUGHS DISK) MACRO,V3% 19!1¢ 4-JUN-60 PAGE 3¢
nCSS R, KRASIN/AF TS3,17 22 MAR 68 V@9

821 SUBTTL SWAP R, KRASIN/AF TS54,34 @23 FEB 69 V406

872

8703 ySWAPPER CALLED EVERY CLOCK TIC,

834 sSINCE MNST OPERATIQONS STARTED BY THE SWAPPER REQUIRE SEVERAL
805 »TICS TO RUN TO COMPLETION, SEVERAL FLAGS(FINISH,FIT,FORCE
306 JARE USER TO "REMEMBER"™ PREVIOUS STATES,

87 sy THE BASIC ALGORITHM!

88 #1S CORE SHUFFLER WAITING FQOR 10 TO FINISH FOR SOME JOB?

879 3 YES-=TRY AGAIN TQ SHUFFLE(WHEN 10 STOPS)

810 118 CORE SHUFFLER STILL WAITING FOR 10 TO FINISH?

811 }  YES--RETURN AND DO NOTHING

812 J IS SWAPPER STILL BUSY?

813 i YES-=-RETURN AND DO NOTHING

814 sSCAN Q@S FNR 1ST JOB OUT OF CORE,

815 » IF NONE--RETURN

816 JAY

817 ¢+ IF ONE==WILL LOW(HIGH) SEG FI!T IN LARGFEST HOLE IN CORE?

818 » YES-=START INPUT AND RETURN

819 » NO-=1S TOTAL FREE CORE(CORTAL) ENOUGH TO ACCOMMODATE LOW(HIGH) SEG?
820 H YES=~CALL CORE SHUFFLER

821 } IS SHUFFLFR WAITING FOR [0 TQO STOP?

822 ; YES==RETURN AND DO NOTHING

323 H NN==GO TO At

824 ' NO--"REMBER" THIS JOB FOR INPUT AND LOOK FOR OUTPUTI

825 »ANY JOBS WAITING TO XPAND CORE RY SWAP OUT/IN?

826 » YES-=OUTPUT ONE AND RETURN

827 , NO=~SCAN QS BACKWARD FOR J0OB IN CORE WHOSE PROTECT TIME

828 ’ (SET ON INPUT) HAS GONE TO @,

829 » IF NONE~~RETURN

83@ » IF ONE=--1S IT SWAPPABLE(NO ACTIVE 10 AND NOT CURRENT JOBR)?
831 i YES==0UTPUT HIGH SEG(IF ANY AND NOT ON DISK) THEN LOW SEGMENT
832 ’ NO=-~-SET SWP BIT(SO SCHEDULER WILL NOT RUN), 10 WILL CONTINUE
833 ' IN LOW SEGMENT AS LONG AS IT CAN

834 ’ 10 ROUTINES NO LONGER STNP IF SWP SET, JUST SHF)

835

836 EXTERNAL JBTSTS

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

838 EXTERNAL IMGOUT,IMGIN,FINISH,FIT,FORCE

829 FXTERNAL OERRQR,CORGET,JBTDAT,JOBDPG,JOBDPD, JOBPC

840 EXTERNAL JRTDAT,SHFWAT,CHKSHF

841 FXTERNAL FULCNT,ERRPNT,EXCALP,PCSTOP,PCORSZ,VIRTAL

842

843 INTERNAL SWAP

844 INTERNAL XPAND,FT2REL

845

846 200006 T=DEVDAT

847 2Qe0d2 Ti=TACH

848 200001 T2=TAC

849 002204 J=ITEM

850

851 yALL DEVICE DEPENDENT CODE MARKED WITH A "en



SCHENB

352
353
854
355
356
857
858
859
LY
861
862
863
864
865
366
867
868
869
870
871
872
873
R74
875
876
877
878
879
380
881
882
883
384
385
386
BR7
B88
889
89@
891
B892
893
894
805
B96
897

~ SCHEDULING ALGORITHM FOR SWAPPING SYSTEM(10/59) (BURRQUGHS DISK) MACRO,V36 19:1M@ 4-JUN=69 PAGE 35

SWAP R,
"PA465
roge4a66

AQr4qe7
ARR47@
npR471
ne"472
202473
ron474
7P0475
noA476
700477
141314

Ap6a500
(13T

ae5p2
rerse3
7anse4

neesns
reRsa6

ageEsa7
200510
7pe511
207512

aRA513
nan514

KRASIN/AF 754,34

332200
262149

336070
332270
263140
402070
336208
254200
321270
332000
2540¢0

26C140
254070

13532¢
13517
2741v0

333070
272100

262140
135300
220300
270340

506374
20M344

d0A070  SWAP:
202478

RUn465"
201342
coo0ero

per141?
700002

6eR547"
0085371
701342
280526

FINING:

23 tFR

69  Vvaps
SKIPF SHFWAT
PUSHJ PDP,CHKSUF

SKIPN SHFWAT
SKI1PE SQREND
POPJ PDP,
SETZ™  INFLG
SKIPM JyFINISH
JRST SWP2
JUMBL U, FINQUT
SKIPE SERA
JRST INERR

IHERE IF

IFN FT2REL <

cgeeae
292561

gpaeng
noRBAR
2Qr0M6

ACE

2oean2
poaoaR

201034
Q2020
A230AD
Aureng

C0a133"
AE020

EXTERN FININ
PUSHJ PDP,FININ
JRST FIT1

LDB T,IMGIN
LDR T1,IMGOUT
SUR T1,T

SKIPLE T1
ADNM T1,VIRTAL

PUSHJ PDOP,ZERSUP
I.OR T,PCORSZ
IMUL T,PROT
ADD T,PRNTZ

HRLM T,JRTSWP(])
MOVE JDAT,JBTDAT

1S CORE SHUFFLER WAITING FOR 10 YO STOP
1 FOR SQOME JNB?
1YES, CALL CORE SHUFFLER TO SEE IF
I 10 STOPPED YET
JIS SHUFFLER STILL WAITING?
18NQ=-1S SWAP SERV, RQUT, STILL RBUSY WITw LAST J0B?
j#YES~=RETURN
peos EXPERIMENTAL wswe
INO==ANY IN/OUTPUT TO FINISH?
IND~-
JYES=~=INPUT OR QUTPUT?
JINPUT, ANY INPUT ERRORS?
IYES
NOTHING TO SWAP IN(HIGH OR LOW SEG EXPANDING FRnM @)

}IS THERE A HIGH SEG WHICH MUST BE SWAPPED IN?

JYES, GO SWAP IT INCJ SET TO HIGH SEG NO.,JOB # I~ INPJOB)
1 NQ, EITHER HIGH SEG ALREADY IN FOR ANOTHER USER

OR THERE IS NONE,» J STILL JOB NO,(lE LOW SEG)

OR J IS HIGH SEG WHICH EXPANDED FROM NOTHING(XPANOH)

IN WHICH CASE IT HAS NO DISK SPACE AND DIDLING ACS

ANN SETTING PROTECT TIME WON'T MATTER EITRER,

$NEW CORE SIZE

JOLD SIZF WHEN ON DISK

}OLDO-NFW=DECREASE

3 HAS USER DECREASED VIRTUAL MEMORY FROM M TO N(N GR @)

WHILE OUT ON DISK(R,RUN,GET,KJOB) TO 148 WORDS?

CORE COMMAND ALWAYS FQRCES SWAP IN BEFNRE

CORE REASSIGNMENT SO NOT IN THIS CATEGNRY

FRAGMENTED USER TOO HARD TO PARTIALLY RECLAIM DISK SP

! ON REDUCTION WHICH DOES NQOT GO YO @
JDFCREASFD?

1YES, NOW INCREASE VIRTUAL MEMORY AVAILARLE BY

I AMOUNT OF DECREASE IN HIGH OR LOW SEG

JRETURN LOW SEG DISK SPACE, SET IMGOUT,IMGIN

I AND SWP!SHF(JBTSTS) T0 @

JCOMPUTE AND SET IN CORE IN CORE PROTECT TIME FROM
1 SIZE OF JOR(1K BLOCKS=1)

JADD VARIABLE AMOUNT DEPENDING ON CORE S1ZE

JAND FIXED AMOUNT INDEPENOENT OF CORE SIzE

«J) JISETUP LOW SEG PROTECTION,RELOCATION



SCHENB = SCHFDULING ALGORITHM FQOR, SWAPPING SYSTE“(12/57) (BURRQUGHS DISK) MACRO,V36 19:10 4-JUN=69 PAGE 36
SWAP R, KRASIN/AF TS4,34 @3 FEB 69 Vvdie
898 1FN JDAT=FRQG,<
399 MOVE PROG,JBTANR(Y)
930 >
921 P@P515 2g73r7 732270 MOVE T,JCBPCCJNATY $J0B STOPPED IN EXEC MOpDF?
9242 M@e516 42330 012020 TLME T,USRMON JTEST PD FLAG
93  e@2517 254@20 Q03546 JRST SWP1 INQ
9¢4  @EA520 550307 P0AR20 HRRZ T,J0BOPG(JDAT) 1YFS, ADJUST PROG AND PDP IN DUMP AC AREA
975 @EA521 275377 @u2200 SUBT T,(PROG) 10LDO RELOC-NEW RELOC
9r6 APR522 213279 QUALE6 MOVNS T INEW RELNC-0LD RELOC
977 PR@523 2723u7 0020220 ADDM T,J0OBDPN(JDAT) JADJUST nuMP PDP
9¢8 @PE524 292347 20a520! MOVEM PRCG)JOBOPG(JDAT) 3STORE NEW AC PROG
979 @EES25 254000 002546 JRST SuP{
910
911 @@RS26 40200% MOG473' INERR: SETZM FINISH JCLEAR FINISH FLAG SO SWAPPING CAN CONTINUE
912 (@M527 280344 B00172! MOVE PROG,JBTADR(J) 1SETUP RFELOC,PROTECTION FOR HIGH OR LOW SEG
913 1FN PROG=JNAT,<MAVE JDAT,JBTDAT(J)>
914 Q@BP533 260140 000ZP0 PUSHJ) PDP,KCORE1 }RETURN CORE
915 r@M531 265040 007200 JSP TAC,FRRPNT tPRINT ON USER CONSOLE
916 @@R532 516579 158100 ASC1Z /SWAP READ ERRNR/
FER533 512139 142100
PRA534 426452 247644
200%35 PRBRAD 0QCO0Q
917 R@C536 254200 2029200 JRST RCSTOP 1STOP JOB ANN FORCE RESCHEDUL ING
918 MPM537 213000 000224 FINOUT: “OVNS J PFINISH OUTPUT, -FINISH=JOR NO,
919 MB0548 332070 01342 SKIPE SERA 1 ANY ERRORS
920 @pB541 254900 0PBR575! JRST SKPREC JYES, RECORD ERROR AND TRY AGAIN,
921 } IN A DIFFERENT PLACE ON DISK
922 @@@542 200344 000527 MOVE PROG,JBTADR(J) 1XWD PROTECT,,RELOC, FOR LOW SEG
923 IFN PROG=JDAT,<
924 MOVE JDAT,JBTDAT(J) 1J0B DATA AREA
925 >
926 @GBM543 260140 0UAS3D! PUSHJ PDP,KCORE1 JRETURN CORE FOR LOW OR MIGH SEG JUST SWAPPED OUT
927 1 EVEN IF
928 3 ANOTHER JOB STARTED TO SHARE HIGH SEG NURING
929 3 SWAP QUT (GET) SINCE JOB IS MARKED WITH
939 } SWP BIT ON AND CANNOT RUN UNTIL HIGH SFG IS SWAPPED B
931 ACK IN
932 IFN FT2REL,<
933 EXTERN FINOT
934 @p@544 260140 007000 PUSHJ PDP,FINQT $IS THIS A HIGH SEG WHICH WAS JUST SWAPPED GUT?
935 (pOA545 254970 0Q2662! JRST FORCEL IYES, J SET TO LOW SEG NO, GO TRY SWAP IT OUYT
936 3 NOy» THIS WAS A LOW SEG, ALL SWAPPING FAR THIS USER
937 1 IS FINISHED,
938 >
939 MPB546 402070 22A526' SWP1: SETZM FINISH JCLEAR FINISH FLAG
940 @PP547 332200 OO20AP SWP2: SKIPE J,FORCE JWAITING FOR JOB TO BECOME SWAPPABLE?
941 Q@P55@ 254000 000663 JRST FORCEL 1YES
942 p@M551 332202 0po0R¢ FITO: SKIPE JsFIT INO== WAITING TO FIT JOB IN CORE?
943 @@M552 254¢0@ 02561 JRST FIT1 PYES



SCHEDB - SCHEDULING ALGORITHM FQR SWAPPING SYSTEM(12/52) (BURROUGHS DISK)
KRASIN/AF TS54,34

944
945
946
947
948
949
95@
951
952
953
954
955
956
957
9r8
959
960
961
962
963
964
945
966
967
968
949
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986

SWAP R,

APR553
7902554
AdB555
23M556
¢pas5s7
2ar56D

no0561
228562

7ga563

2564

722565

ARP566

rQCZ567

rfyns72

rans71
200572
2008573
200574

201240
265040
254078
200324
607320
254072

202270
13564¢

260140

254070

217649

254970

33620

260140

262140
336270
254020
263140

2@z429!
ona225!
A0A6R6"
eon221"
202000
pepre

Cen551"
aense2!

2orong

200610"

Aerane

on772"

apeend

veosed

0302466
Zon467!
peass51
202022

23 FEB 69 vaLs

»SCAN FOR INPUT
MOVEL DNAT, ISCAN
JSP TAC,QSCAN
JRST CHKXPN
MOVE T.JRTSTS(J)
TLNN T,SWP

JRST (TAC1)

MOVEM J,FIT
LOR ACL.IMGIN

FIT1:

IFE FT2REL.<
CAMLE AC1,CORTAL
>
IFN FT2REL <
EXTERN FITS]Z
PUSHJ PDP,FITSIZ

>
JRST SCNoUT

CAMG AC1,BIGHOL

JRST SWaP]
1EN FT2REL, <

EXTERN FRECR1,HOLEF

SKIPN HOLEF

PUSHJ PDP,FRECR1

>
PUSHJ PDP,CHKSHF
SKIPN SHFWAT
JRST F1T4
POPJ PDP,

MACRC,VI6 19:18 4-JUUN-65 PAGE 37

3NO INPUT T0 DO--CK FOR EXPANDING JORBRS

ITHIS JOP OUT OF CORE?

JSWP ON IF HIGH SEG SWAPPED OUT FOR THIS USER
} OR BOTH SEGS SWAPPED OUT

INO==CONTINUE SCAN

JREMEMBER JOR(OR HIGH SEG) TRYING TO FIT IN
I1CORE SIZE NEEDED FOR THIS SEG(Z IF LOW SEG
J OR HIGH SEG WITH UWP OFF ALREADY IN CORE)

IWAILL LOW SEG FIT IN FREE+DORMANT CORE?

PCOMPUTE AMQUNT OF CORE NEEDED TO BRING 1N

} 1. THIS JOBS LOW SEG AND HIGH SEG

1 2, THIS JORS LOW SEG(HIGH ALREADY IN OR NONE)
1 3, THIS HIGH SEG BECAUSE LOW SEG ALREANY [N
JWILL LOW SEG FIT IN FREE+DORMANT+IDLE CnRE?

INO,WILL NOT FIT EVEN IF ALL DORMANT SEGS DELETED

I AC1=TOTAL CORE NEEDED(IN K)

IYES, WILL THIS SEG FIT IN BIGGESYT HOLE oF FREE CORE

8 WITHOUT DELETEING ANY DORMANT OR IDLE SEGS?

} (AC1 RESTORED TO SIZE FOR JUST THIS LOW OR HIGH SEG)

FYES, GO SWAP IN THIS |.OW OR HIGH SEG

INO, ARE THERE ANY HOLES IN CORE WHICH THE SHUFFLER
} COULD ELIMINATE(NOT COUNTING ONE AT Tgo)?

INO, GO DELETE ONE DNRMANT SEG IN CORE

} AND ALWAYS SKIP RETURN(THERE MUST BE AT LEAST

} ONE, OTHERWISE CORTAL=BIGHOLYMONITOR ERROR IF NONE

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

INO, SEE IF JOB WILL FIT NOW,

JYES, RETURN AND WAIT TILL 10 STOPS



SCHEDB

9R7
988
989
992
991
992
993
994
995
996
997
998
999
10¢0
1991
i1oge2
1003
1004
1805

1006
1027
1am8
1849
1010
1011
1012
1013
1014
1015
1016
1017
1218
1019
1020
121

- SCHEDULING ALGORITHM FOR SWAPPING SYSTEM(18/52)(BURRQUGHS DI1SK)

SWAP R. KRASIN/AF TS4,34

202575
e@os576
rans577
rpr60d
ned6n1
ean6n2
ne06R3
augend
zeo6r5

PeA60R6
roo6e?

npa610
#or611l

200612
nE0613
700614
702615

702616
PB0517
Ap06240

noe621
apB622
7e0623

200040
436040
135040
21300¢
272048
135040
661040
272040
254000

337800
263140

337070
25400¢@

290272
205300
616374
367200

327200
402000
265240

372000
412324
254000

201342
200000
002593
op2001
2ge536!
ape577
oopoet
2p0e576!
26670

00323
000008

200323
200624

0023000
200001
2@2556"
20d614"

poo621"
202323
apA176"

opR323!
PRB614"
ABB655!"

@3 FEB 69

EXTERN

SWPREC:

sNO INPUT TO DO,

CHKXPN1

JINPUT TO DO,

SCNOUTH

SCNOK!

vaus

VIRTAL,SWPERC

MOVE TAC,SERA
10RM TAC,SHWRERC
LDR TAC, IMGOUT
MOVNS TAC

ADDM TAC,VIRTAL
L.DB TAC, IMGOUT
TLO TAC,1

ADDM TAC,SWPERC
JRST SWARO

SKIPG XJOB
POPyY POP,

CHECK TO SEF IF ANY JOBS JUST

MACRO, V36 19:12

IERROR FLAGS

JSAVE FQR POSTERITY

JDECREASE TOTAL AMOUNT

JOF VIRTUAL CORE IN THE MACHINE
JBY THE AMOUNT BEING GIVEN UP

IGO0 TRY AGAIN

CHECK FOR EXPANDING JOBS

TANY JOBS TO EXPAND?

INO, RETURN FROM SWAPPER, NOTHING TO INPUT OR QUTPUT
3 YES, FALL INTO SCNOUT WHICH WILL SWAP nUT EXPANDING
} JOB SINCE THERE 1S ONE

HAPPEN TO WANT TO EXPAND

EXTERN HIGHJB:JETSTS,ERROR.MAXSlZ,MAXJBN.SUMCOR

SKIPG XJnB
JRST SCNJOB

MOVE J:HIGHJB
MOVS! TsJXPN
TDONN T4JBTSTS(J)
SO0JG Joe=1

IFN FTRCHK. K
JUMPG J»SCNOK
SETZM XJOB

JSP DAT,ERRQR

S0S XJ0B
ANDCAM T,JBTSTS(J)
JRST FORCE®

TANY JOBS WAITING TO EXPAND? )
INO, SCAN ALL JOBS IN PRIORITY ORDER LOOKING
| FOR ONE TO SWAP OUT

JYES, START WITH HIGHEST JOB NUMBER ASSIGNED
JSETUP JOB EXPANDED BIT

JIS THIS JOR EXPANDING?

INO, KEEP LOOKING

ICLEAR XJOB SO MESSAGE WILL PRINT
JERROR 1F NONE FOUND

}DECREMENT COUNT OF EXPANDING JOBS
JICLEAR EXPAND BIT IN JOB STATUS WORD
1GO TRY TO SWAP JOBR oUT

4-JUN=69 PAGE 3¢



SCHENB

= SCHEDULING ALGORITHM FOR SWAFPING SYSTEM(13/57) (BURROUGHS DI1SK)

SWAP R, WKRASIN/AF TS4,34

ART624
RE625
732626
aR0627
7Q0630
727631
agA632
2eP633
r22634
A2n635

*JR636

700637
fA7649

2¢e641

zOR642
790643

rgR644

7@0645
2p0646
ngne47
AgA652
PP0651
noass52
200653
2Qr654

207370
202370
ag247e
201240
265040
254020
216270
254302
335374
3350m4

603340

254272
554374

322372

242370
271370

260140

317320
254900
202300
202270
272370
313649
254072
200229

202020
"ea220
A02030
NB2436"
2gn225!
nee714"
0p3561"
2230200
20622
APa513"

712300

ARAZRQ
n9as542!

703220

777766
000001

Agnpre

PaN626"
2oP651"
200645
700000

PpR625"
200651
000000

200650

*3 Fem 69

vaRa

PSTAN FOP geRr TGO QUTAUT

JSTAECIN X))
1JUST [LOw Spn SI7E
J0R SUM

SChJoB

VEEDED TO RET THIS USER
IF NO HIGH OR HIGH ALREADY IN,

MACRO,V36 19110 4-JUN=69 PAGE 39

IN ORDFR TO MAKE ROOM FOR JOB TO COME IN

IN ACL(FITSIZ)
JUST HIGH IF LOW ALREANY IN,

IN CORE IS

[F 50TH “UST BE SWAPPEN [N

MOVE T,CORTAL
“OVEM T,SUMCOR
SETZM MAXSIZ
MOVED NAT,0SCAN
JSP TAC,QSCAN
JRST NOFIT

CAMN J,FIT
JRST(TAC1)

SKIPGE T,JBTSTS()

SKIPGE JBRTSWP(.}

TLNE T,NSWP+SHP

JRST (TAc1)
HLRZ T,JRTADR(U)
JUMPE T,(TAC1)

ASH T,-12
ADDI T.1

IFN FT2REL.<

>

FORCE2:

FXTERN FORS]Z
PUSHJ POP,FQRSIZ

CAMG T,MaXS]Z
JRST FORCE2
MOVEM T,MAXS]Z
MOVEM JsMAXJBN
ADDM T,SUMCOR
CAMLF AC1,SUMCOR
JRST (TAC1)

MOVE JsMAXJUBN

SINITIALTZE FREE CORE COUNTER

JCLEAR SIZE OF LARGEST y0B
1SCAN ALL JORS RANKED IN PRIORITY TO BE SWAPPED QUT

INO MORE JOBS LEFT, CANNOT FIT JOB IN CORE

11S THIS JOB WE ARE TRYING TO FIT IN?

JYES, GO FIND NEXT JOB TO OUTPUT

1J0B RUN BIT STILL ONCJOR STILL WANT TO RUN)?

IYES, 1S PROTECT TIME STILL LEFT?

I PROTECT TIME IS DECREMENTED ONLY WHEN

1 A JOB IS RUNABLE, SO LOOK AT IT

3 ONLY [F 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
1PICK UP SIZE OF JOB
JCONTINUE SCAN IF NOT IN CORE (HIGH SEG ALREADY SWAPPED
3 OUT FOR THIS USER IF NO LOW SEG)

JCONVERT TN 1K BLOCKS

JINCREASE SIZE(T) BY HIGH SEG IF THIS Joe
J 1S ONLY ONE IN CORE USING HIGH SEG(J= JOB # STILL)

JLARGEST SO FAR?

INO

JYES, SAVE S1ZE

JAND JOB NUMRER

1ADD TO TOTAL

IFOUND ENMOUGH CORE FOR JNB TO BE FIT IN?
INO, LOOK FQR MORE

JIYES, SWAP OUT LARGEST



SCHEDB

1263
1064
1065
1266
1067
1268
1069
1070
1071
1072
1273
1074
1275
10876
1877
1078
1079
10802
1081

1082
1083
1034
10R5
1086
1087
1088
1089
1092
1091
1092
1093
1094
1095
10296
1097
1098
1299
1100
1101
1122
1123
1104

- SCHEDULING ALGORITHM FOR SWAPPING SYSTEM(12/52)(BURRQOUGHS DISK)

SWAP R, KRASIN/AF TS4,34

rgeess
rRA656

700657

P00660
nERA661

ABR662

200663

0P0663

rO2664
reB665

nRe666
ngR667

260140
254¢72

267140

205320
436324

2022930

336344

254000
312270

260140
263140

237320
agAzIe

apAR™d

Cp200e
ean634

203547

Ppn640!

2pe670!"
ngagr2!

[dEl)
ngan2e

23 FEB 69 v4d6

FORCF¢1 PUSHJ PDP,TRYSWP
JRST (TAC1)

IFN FT2RFL,<
EXTERN FORHGH
PUSH.J PDP,FQORHGH

MACRO,V36 19:18 4-JUN-69 PAGE 4p

JCAN THIS JOB BE STOPPED IN ORDER TQ DO SWAP?
INO, NSWP OR NSHF SET(DISPLAY,REAL TIME) OR

SAVE QR GET [N PROGRESS WITH DEVICE STILE ACTIVE
LODK FOR AN OTHER JOB TO SWAP

11S THERE A HIGH SEG TO RE WRITTEN BEFORF

e ve me me em e we e e v e

}
'
I
4

TRYING TO SWAP OUT LOW SEGMENT?

WRITE HIGH SEG IF ALL NF THE FOLLOWING ARE TRUE:

1, JOB HAS A HIGH SEG AND

2, 1T HAS NOT BEEN SWAPPED FOR THIS USFR
(SWP=@ FOR JOB)

3. 1T 1S IN CORE(NOT XPANDH)

4, [F IN=CORE COUNT IS EXACTLY 1 MEANING!
THIS ONLY USER USING IN CORE

5. HIGH SEG NOT ON DISK YET

6, THIS HIGH SEG IS NOT THE SAME ONE As JOB
BEING FITTED IN IS GOING TO WANT

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 J0B SO 10 WILL STOP NEXT BUFFER !

MOVST T,SWPIIFE FT2REL,<SHF> 3SET SWAPPED OUT BIT FOR LOW OR HIGH SEG
}PSCHEDULER WILL NO LONGER RUN THIS JOB

T0RM T,JRTSTS(J)

FORCELS$ MOVEM J,FORCE

FORCEL:
IFN JDAT=-PR0OG,<

MOVE JDAT,JBTDAT(J)
>

SKIPN PROG:JRTADR(J)

JRST SWAPO
CAME J,J0B

PUSH. POP,ANYDEYV
POPJ PODP,

'
3

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

FASSUME NOT SWAPPABLE--1S IT?

1LOC, IN PHYSICAL CORE, IS CORE

[

ASSIGNED IN MEMORY?

IND, CANNQT WAVE ACTIVE DEVICES
JIF THIS IS CURRENT JOR, WAIT UNTIL

PROTECTED AREA IS MOVED BACK TO JOB DATA AREA

PANY ACTIVE DEVICES?(2ND HALF OF ANYACT ROUT,)
JYES--RETURN AND WAIT FOR 1/0 TO STOP,



SCHENB

1125
1176
1127
1108
1129
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
11728
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141

-~ SOHEDULING ALGORITAM FOR SWAPPING SYSTEM(18/57)(BURRQUGHS DISK) MACRO,V36 19:10 4-JUN-6G PAGE 41
KRASIN/AF T354,34

SWAP R,

22670

nee67@
702671
npr672

208673
AQR674
rgae75
neRa676
rpR677
apA7A0
agaral
2en722
A3
Q7G4
npa7es
rp@706
ree7e7
7on710
"e0711

fQR712
aeB713

702714
#eB715
"pr716

4020730
554324
322310

550174
212340
240370
271300
13737
505171
761140
135240
336070
1373710
200240
260140
254908
506044
212270

262140
2540290

4220790
476020
263140

rgR562"
PA3663"
gaa546"

nPR671!
aprael
777766
nggacl
apeer2:
7777177
zeeam2
20562
2R7925
agare2’
apoon6
201276
opB717"
PR0635"
20546

00A302
BBLa66!

200632
202141"
200300

23 FEB 69 Vvads
ISWAP QUT LOW OR HIGH SEGMENT
INTERNAL FTTRACK

SWAPD

IFN FTTRACK,<EXTERN LASQUT
MOVEM J,LASOUT

>
SETZM FQRCE
HLRZ T,JRTADR(Y)
JUMPE T,SWP1

HRRZ T1,JBTANR(J)

MOVNM T,T2

ASH T,-tD1P

ADDI T,1

NP8 T, IMGOUT

HRLT T4,-1(T2)

PUSH PDP,T1

LDR DAT,IMGIN

SKIPN DAT

NPB T,IMGIN

MOVE DAT,T

PUSHJ PDP,GXSAT

JRST FULL

HRLM TAC,JBTSKHP(J)
QUTP2: MOVNM J,FINISH

POP PDP,TACL
JRST SQOUT

NOFIT: SETZM FIT
SETOM  INFLG
POPJ PDP,

}JSAVE LAST SWAP OUT FOR NEBUGGING ONLY

JCLEAR FORCE FLAG

ICOMPUTE CORE [MAGE

JDONT OUTPUT IF @ CORE(IMGOUT ALREADY SET 70 2
! WHEN CORE WAS RETURNED

}1#SAVE COUNT FOR CALL TO SOOUT
JCONVERT TO 1K BLOCKS

JRECORD AS QUT [MAGE

1#BUTLD AND SAVE IOWD FOR SQOUT

1o

IHAS SIZE OF CORE NEEDED WHEN NEXT SWAPPED IN
JALREADY BEEN SET(XPAND)

INO, S0 SEY TO # 1K BLOCKS OF CORE NEEDED
}#CONVERT CORE [MAGE TO 128 WD BLOCKS

1aGET DEVICE STORAGE

J#NONE AVAILABLE

J#SAVE DEVICE ADDRESS

JDISK SWAP SPACE ASSIGNED, NOW SET FINISH FLAG
3 SO THAT SWAPPER WILL KNOW WHICH SEG FINISHED
5 WHEN 10 COMPLETED(SQREG BECOMES ZERO)

J#GET 10WD

J#START QUTPUT AND RETURN

JFORGET ABOUT FITTING IN A JOB ON DISK
jees EXPERIMENTAL ##e MARK DFSIRE TO INPHT
JALLL JOBS IN CORE ARE HIGHER PRIORITY.



SCHEDNB

1142
1143
1144
1145
1146
1147
1148
1149
1158
1151
1152
1153
1154
1155
1156
1157
1158
1159
1140

1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175

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

SWAP R,

nan717
neA720
fpe721
aan722
ApA723
paaz24
PER725
roa726
nea?27
apn730
npe731
Aea732
nRRA733
nea734

rBA735
apn736
penr737
nEe740
A@B741

neR742
200743

npn744
aeB745

KRASIN/AF 754,34

506240
260140
554240
20074@
525740
660118
5P6174
261140
260140
254970
542857
262140
506257
274300

322370
260140
200240
254070
200240

202243
327240

260140
254300

200317
agp755"
202017
20pur2
777774
400070
2gn718"
203025
Bpy296"
apgaz42:
200070
2p3925
7222008
202805

2pa751"
Ppn760"
p0an6
230726
2pn006

200000
ppa727"

goapad
o741

33 FEB 69 V404

;COME HERE WHEN THE AMOUNT OF SPACE NEEDED ON THE DISK
318 NOT AVAILABLE IN ONE CONTIGUOUS BRLOCK

EXTERN GETFCR

FULL: HRLM DAT,AC3 JSAVE DAT (LARGEST AVAILABLE HOLE)
PUSKJ  PDP,FULCOR JGET 4 FREE CORE LOCS
HLRZ nAT,AC3 JRESTORE DAT
MOVE AC3,TAC1 JLOC OF 1ST FREE CELL
HRL 1 AC3, -4 14 LOCS
TRO TAC1,FRGSEG JLIGHT FRAGMENTED BIT
HRLM TAC1,JBTSWP(ITEM) JSAVE LOC OF TABLE IN JBTSWP
FULL1! PUSH PDP,DAT }SAVE AMOUNT OF SPACE BEING REQUESTED
FULL1A: PUSHJ  POP,GXSAT IGET SOME SWAPPING SPACE
JRST FULL? JCANT HAVE THAT MUCH
HRRM TAC, (AC3) JSAVE LOC OF THE DISK SPACE
roP PDP,DAT JRESTORE AMT GOTTEN
HRLM DAT, (AC3) JSAVE AMOUNT IN TABLE
SUB ToDAT JAMOUNT STILL NEEDED
JUMPE T.FULSET JTHROUGH IF NEED @ K NOW
PUSHJ  PDP,BMPAC3 JSTEP TO NEXT TABLE LOCATION
MOVE DAT, T JTRY TO GET ALL WE NEED NOW IN 1 CHUNK
JRST FULLY
FULL1B! MOVE DAT,T JRESET AMOUNT OF SPACE NEEDED
JCOME HERE WHEN CANT GET THE CHUNK REQUESTED
FULL2: MOVEM  DAT,(PDP) JDAT HAS LARGEST CHUNK AVAILABLE
JUMPG  DAT,FULL1A 1GO GET THAT AMOUNT
1FN FT2REL.< 3 =120 MEANS NO MORE LEFT
EXTERN FRESWP -
PUSHJ PDP,FRESWP JTRY T0O DELETE AN UNUSED HIGH SEG FROM DISK
JRST FULL.1B JFOUND ONE» TRY AGAIN, J PRESERVED
} NONE FOUND, PRINT MONITOR ERROR
>



SCHENB - SCHFDULING ALGORITHM FQR SWAPPING SYSTEM(1@/50) (BURRQUGHS DISK) MACRO,V36 19110 4-JUN=-60 PAGE
SWAP R, KRASIN/AF TS4,34 235 FEB 69 v4gs
1176 FXTERN CFRRQOR
1177
1178 40746 26214¢ 202201 PoP PDP, TAC JWHAT? NONE LEFT?
1179 @@er747 262140 Q@a221 PQOP PCP, TAC ISET POP TO RIGHT VALUE
11R0 @OR750 265248 007200 JSP NAT,CERRNR tERROR [N MONITOR AT ..,,.
1181
1182 iHFRE WHEN THE TCTAL AMOUNT OF SPACE NEEDED HAS BEEN OBTAINEN
1183 rQA751 267140 QQEA768' FULSET! PUSHY POP,AMPAC3 ISTEP TO NEXT (LAST) TABLE LNCATION
1184 P@gO752 4P2917 20029@ SETEM (AC3) JZERO MEANS END OF TABLE
1185 Q@@753 554044 QQA725! HLRZ TAC, BTSWP(ITEM) ;L0C OF TABLE OF FRAGMENTS
1186 POE754 254020 0PA711" JRST CUTP2 $GNO START OUTPUT
1187
1188 PHERE TO GET 4 LOCS oF FREE rORE
1189 A@P755 26114¢ @Y2024 FULCOR: PUSH POP,ITEM I1GETFCR USES ITEM
1190 QQ@F756 260140 Q000 PUSHJ POP,GETFCR IGFT 4 CELLS
1191 @@@757 254vce 0072236 JRST [POPY JRETORE ITEM AND RETURN
1192
1193 iSTEP AC3 TO NEXT LOC OF TABLE BEING BUILT
1194 20P760 253748 P27157' RMPACS! AGRUN AC3,CPNPY 10K IF MORE LOCS OF TASLE
1195 QPRA761 260140 252755 PUSHJ POP,FULCOR IGET 4 MORE LOCS
1196 ¢pe762 505740 777774 HRL | AC3,-4
1197 @pM763 306117 C42ere CAIN TACL, (AC3) VARE THEY CONTIGHOUS?
1198 0Q@Rr764 263140 037000 LN POP, IYES, RETURN
1199 72@R765 P2QCe57 777777 MOVE TAC,=1(AC3) INO, CONVERT LAST GOOD LOC
12286 @Qr766 562117 777777 HRPCM TACL1,-1(ACY) ITO A POINTER TO NEXT PART OF TARLE
1271 (22767 202v42 D2rAr0 MOVEM TAC,(TAC1) JSTORE GOOD NATA IN 1ST WD OF NEW PART
1272
1223 @@A770 540740 Q@Pgn2 HRR AC3,TACI INEW TABLE LOC
12724 @@@771 253740 0QR762' AQRUN AC3,CPOPY JCOUNT WORD AND RETURN

43



SCHEDB - SCHEDULING ALGORITHM FQR SWAPPING SYSTE“(1¢/57) (BURPOUGHS DI1SK) MACRO,V36 19118 4-JUN-69 PAGE 44
SWAP R. KRASIN/AF TS4,34 (3 FEB 62 v4Ze

1275

1276 JSWAP IN A JNB OF HIGH SFGMENT

1227

1278 @@rz72 SwaP1:

1229

1210 1FN FTTRACK,CEXTFERN LASIN

1211 MOVEM Jo[ASTIN !SAVE LAST SWAP IN FOR DEBUGGING ONLY

1212 >

1213 .

1214 Qp@P772 202200 0Q%711° MOVEM J,FINISH 1SET FINISH FLAG TO INPUT

1215 @@¢773 402000 @@72714! SET2Z™ FIT ICLEAR FIT FLAG

1216 0A@F774 135040 @00774 LDR TAC, IMGIN 1SIZE OF CORE TO BE ASSIGNED WHEN SWAPPEN IN (INK)
1217 @@B775 242040 294212 LSH TAC,+D19 JCONVERT TO WIGHEST ADR

1218 (@@0B776 275240 92pAln1 SURI TAC,1 t=1 FOR CALL TO CORGET

1219 @@62777 337344 Q20673 SKIPE PROG,JRTADR(J) 115 (LOW)SEG ALREADY IN CORE?

1220 0@1028 25407 C@Ge5aQ’ JRST FININA IYES, POSSIBLE IF THIS IS LOW SEG AND ONI Y
1221 } HIGH SEG WAS SWAPPED OUT,

1222 001071 262140 RpARAQ PUSHJ PDP,CORGFET INQ, GEY CORE FOR LOW OR HIGH SEG )
1223 Q@1er2 265242 007020 JSP NAT, QERRAR INOT AVAILABLE~SHOULD NEVER HAPPEN(TELL nPER)
1224

1225 TIFN FT2REL,KEXTERN FITHGH

1226 0@1083 260140 CQOBCAD PUSH, PDP,FITHGH J INCREASE INCORE COUNT FOR THIS JOB'S HIGH! SEG,
1227 >

1228 0@1224 135300 C02677! LDR T,IMGOUT JGET QUTPUT IMAGE

1229 agiems5 322372 Q0570 JUMPE T,FINING JDONT INPUT IF OUT IMAGE IS @

1230 e@ior6 135170 @@2774° LDR TACL1,IMGIN IS SIZE OF CORE SMALLER THAN DISK SPACE?

1231 M@ige7 315120 Q@276 CAMGE TACL,T JWELL?

1232 pPoivie 200302 ©O%072 MOVE T,TaCl JYES, ONLY INPUT SMALLER AMOUNT(R,RUN,GET,KJ0B)
1233 0@1011 242350 002934 LSH T,*D18++017 1#BUILD JOWD FOR SQIN

1234 a@1@gt12 210100 002206 MOVN TACH,T [0

1235 901913 540104 000777 HRR TAC1,JBTADR(M) i

1236 MP1@14 554¢44 0QR753" HLRZ TAC,JBTSWP () $#GET DEVICE ADDRESS

1237 2@1p15 2547°0 @p1365! JRST SOIN J#START INPUT



SCHEDB

1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1242
1263
1264
1265
1266
1267
1268

-~ SCHEDULING ALGORITHM FQR SWAPPIMG SYSTEM(1@/57) (BURRQUGHS DISK)

SWAP R. KRASIN/AF TS4,34

r@1o16
231017
AB1920
201021

7p1022
091023
ap1224
A01025
731026
201027
201030

291231
fp1e32

~B1233

135100
322040
242¢40
271240

137040
261148
135270
315120
207170
315040
702040

27417¢
272170

254000

Po1006"
201435
777766
goeadl

0U1016"
opaana
pg10744°
Poaoa4
000024
ngaana
ooae04

A03er1
2opsa1!

oen757!

@3 FEB 69

vaga

MACRO,V36 19:180

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

sDIFFERS FROM ZERSWP

JCALLEN FROM CORE®

JCALLY

MOVE

I[N THAT VIRTUAL TALLY FOR SYSTEM

IS ALSO CHANGEN

ITEM,JOB OR HWIGH SEC NO,

MOVE TAC,#1K BLOCKS TO BE NEW ASSIGNMENT

PUSHJ PDP,CHGSWP
ALWAYS RETURN

$CALLED ONLY FROM VIRTUAL+PHYSICAL CORE ROUTINE CORE®

INTERN CHGSWP
EXTERN JRTSTS, IMGIN, IMGOUT,JRTSWP,VIRTAL,[POPY

CHGSWP ¢

LDB TAC1,IMGIN
JUMPE TAC,CHG1
LSH TAC,=12
ADDI TAC,1

NPB TAC,IMGIN
PUSH PDP,ITEM
LOB 1TEM,IMGOUT
CAMGFE TACL,ITEM
MOVE TAC1,ITEM
CAMGE TAC,»ITEM
MOVE TAC,ITEM

SUB TACL,TAC
ADDM TACH1,VIRTAL

JRST [POPJY

ISIZE WHEN SEG NEXT SWAPPED IN

11S ZERO BEING ASKED FOR?

INO, CONVERT 70 1K BLOCKS

JBUT DO NOT ATTEMPT TO RETURN DISK SPACE

J SINCE 1T MIGHT BE FRAGMENTED(SWAPPER WILL

3 RETURN ALL OF DISK SPACE ON NEXT SWAPIN)

} HAPPENS ONLY ON R,RUN,GET,KJOB

JSTORE NEW STZE WHEN NEXT SWAPPED IN

JSAVE AN AC

1GET OLD DISK SIZE OF THIS USER(USES ITEM)
115 OLD IN=CORE SIZE BIGGER?

INO, USE DISK SIZE AS USER'S OLD VIRTUAL CORE
115 NEW IN=CORE SIZE BIGGER?

INO, USE DISK SIZE AS USER NEW

t VIRTUAL CORE

IDECREASE OF USER VIRT, CORE=0LO-~NEW

JUSER'S DECREASE=SYSTEM'!'S INCREASE OF VIRTUAL
1 CORE

IRESTORE ITEM AND RETURN

4-JUN=69 PAGE 45



~ SCHEQULING AL GORI[THM R SWaAPP
SNAPFR.L&RASIh/AF TS4, 9 03 FE

701334
Ag1935

281036
201037

701040
go1g41

Aplg42
#o1043
Ag1p44
701345
221046
ne1047
P01250

2@1051 °

634940
272170

205170
412174

261149
135240

322240
554044
260148
2621402
201048
137041
137040

263140

Aeap01
ng1a3z2!

206030
2oR661!

2o3Rn5
001224

201045
201014"
n@1224"
apa0n5

PaR008

021041
poiga2!

121 d]

' ‘ ” K
6N295Y§152(1@/5 ) (BURRQUGHS DISK)

MACRO,V36 193112 4-JUN-6G PAGE 46

JROUTINE TO RETURN ALL OF DISK SPACE FOR A LOW OR HIGH SEG

JTHIS IS A PHYSICAL NEALLOCATION ONLY AND HAS NO EFFECT ON A SEGMENTS
JVIRTUAL CORE ASSIGNMENT
MOVE 1TEM,J02 NO, OR HIGH SEG NO,

.CALL-

PUSHJ PDP,ZERSUWP

,CALLED FROM SEGCOM IN MANY PLACES(S)
JAND FININZ HERE IN SWAP

ZERSWP
CHG1:

CHG3 ¢

INTERN ZERSWP

TDZA TAC,TAC
ADDM TACL1,VIRTAL

MQVSI TAC1,SWP!SHF

JREQUEST 0 SPACE ON DISK AND ALWAYS SKIP

JINCREASE SIZE OF VIRTUAL CORE AVAILABLE IN SYSTEM
} AND THEN RETURN ALL OF DISK SPACE(CHGSWP)

1CLEAR SWAPPED OUT BIT IN JOB OR SEG

ANDCAM TAC1,JBTSTS(ITEM)ISTATUS WORD(SHF SET IF 10 WAS TO BE STOPPED

PUSH PDP,DAT
LDB DAT,IMGOUT

JUMPE DAT,CHG3

HLRZ TAC,JBTSWP(ITEM)
PUSHJ PDP,FXSAT

POP PDP,DAT

MOVET TAC.?

NPR TAC,IMGOUT

DPB TAC,IMGIN

POP,J PDP,

} FOR SWAP OR CORE SHUFFLE

JSAVE TTY OUTPUT BYTE POINTER(COMMAND DECODER)
1#SIZE ON DISK(1K BLOCKS)

}010 SEG HAVFE ANY DISK SPACE?

}#YES, LOGICAL DISK BLOCK*+FRGSEG BIT

J#FREE THE DISK BLOCKS NO LONGER NEEDED

JRESTORE TTY OUTPUT BYTE POINTER

1@ IS NEW DISK ASSIGNMENT

1SET DISK ASSIGNMENT T0 2

JSET NEW CORE IMAGE BLOCK SIZE WHEN NEXT SWAPPED IN
} HERE FROM CHGSWP IF NOT ASKING FOR @

JRETURN
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1297
1298
1299
137@
1321
1372
1373
1374
1325
1376
1377
1378
1329

KRASIN/AF TS4,34

A3 FEB 69 VvaB6

EXTERN PROTZ,PRQT 1PROT ANR PROTZ OCCUR IN COMMON
IFE FTRC1D, <
XP ICPRT1,3+1#3 JPROTECT TIME IN CLOCK TICS=
XP ICPROT, *D1D 1 ((JOBSIZE/1K)+PROTR) #PROT

1 PROT@=3,PROT=4 PRODUCE PROTECT TIMES RNUGHLY
} FQUAL TO 27@ DISK SWAP(1~-WAY) TIMES,

>

IFN FIRC1Z, <

3SIMILAR IN-CORE PROTECT TIME PARAMETERS FOR FASTER RD~10 DISK.uses.
XP JCPRT1,3+143 JZERO CORE PLUS K MULTIPLIER

XP 1CPROT,3 SMULTIPLY BY K-1 OF LOW SEG

>

47
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SWAF R, XKASTN/AF TE4,34 23 FEB 69 v4age

1310 $XPANU SETS CONDITIONS TO GET MJPE CORE FOR A JUOB BY SWAPPING IN QUT
1311 p THEN RACK [N TO DESIRED AMOUNT,

1312 yJOBS POSITINN I+ 95 NNT Arrrchn.

1343 :CALIEO ONLY FROM CQRE COMMAND ‘
1314 JASSUMES CALL FOR CURREAT J02 IF EXPANDING HIGH SEG,IE ASSUMF AT UUQ LEVFL
1315 iTHIS IS TRPULE SINCE THERE IS NO CORE COMMAND WHICH CAN EXPAND HIGH SEG

1316 2CALL:  MOVE ITEM,LJNB 0,2

1317 ' YOVE TAC,[HIGHEST LEGAL ADNRESS NESIRED)

1318 , PUSHJ PDP,XPAND

1319 } RETURN, TAT DESTROYEN

13298

1321 Q01052 242240 777766 XPAND: | SH TAC,-12 ICONVERY HIGHEST DESIRED ADDRESS

1322 Q1053 271p40 eQeeni ADD] TAC,1 170 1K BLOCKS

1323 0#@1054 137040 P@1¢50' NP8 TAC, IMGIN ISTORE: SO SWAPPER WILL KNOW HOW MUCH CORE
1324 } TO REQUEST WHEN NEXT SWAPPED IN

1325

1326 SROUTINE TO FLAG JOB TO RE STOPPED AND SWAPPED QUT

1327 JBFCAUSE [T HAS JUST BFEM COMNECTED TO A HIGH SHARABLE SEG WHICH IS ON DISK
1328 JOR ON ITh WwAY IN OR QUT, THE ST1ZE OF THE HIGH SEG IS UNCHANGED

1329 JTHE JOB MUST RE STOPPED UNTIL HIGH SEG SWAPPED IN JUST AS [F JOB HAS

1330 JEXPANDER HWIRH SEG(MUST RE CALLEN FROM UUO LEVEL FOR CURRENT JOB IF HIGH SEG)
1331 )CALL- MOVE [TEM,HICGH SEG NUIMBER

1332 OUSHJ PDP, XPANNH

1333

1334 INTERN XPANDH

1335 FXTERN IPOPU

1336

1337 @01055 XPANDH:

1338 1FN FT2REL, <

1339 p@e1p55 261149 0Opode4 PUSH POP,1TEM ISAVE JOB NUMBER

1348 0091056 30320 020150 CAILE ITEM,JOBMAX $1S THIS A LOW OR HIGH SEG?

1341 281057 200200 0Q@A665" MOVE [TEM.JOR JHIGH,SO GET JOB NO.(MUST BE CURRENT JOB)
1342 > .
1343 pelo6@ 205100 0QA01 MOVST TACL,JXPN JSET THIS JOB EXPANDING BIT SO [T WILL NnT BE RUN
1344 41061 616124 081037 TONN TAC1,JBTSTSCITEM) 4IS IT ALREADY SET FOR THIS JOB? (UNLIKELY)
1345 1062 3500790 008323 A0S XJ0B JNO, INCREMENT COUNT ONLY ONCE FOR EACH J0OB EXPANDING
1346 01063 436174 001061 T10RM TAC1,JBTSTSCITEM) JAND SET JOB EXPANDING BIT

1347 1FE FT2REL <

1348 POPJ PNP, JRETURN

1349 >

1358 IFN FT2REL,<

1351 Q01064 254C20 201233 JRST 1POPY SPRESTORE JOB OR HIGH SEG NUMBER (ITEM) AnD RETURN

1352 >



SCHEDB

1353
1354
1355
1356
1357
1358
1359
1368
1361
1362
1363
1364
1365
1366
1367
1368
1369
13742
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1398
1391
1392

~ SCHEDULING ALGORITHM FOR SWAFPING SYSTEM(1@/52) (BURRQUGHS DISK) MACRO,V36 19:17 4=-JUN-60 PAGE 49

SWAP R,

221065
201066
eB1067
721070
721071
@g1072
201873

Api074
201075
201076
no1077
r01178
201101
fpi102
201103
ne1104
291105
n@1106

KRASIN/AF TS4,34

661040
202040
202100
2g21ce
211040
250040
326040

201100
2021280
205049
612040
254000
550040
271240
505040
260140
214040
202171

400000
21342
2@1342°*
2o1341"
doeenl
0000030
202771

290003

apreed
201343
400000
201342
201107
201349
0pagne
202000
opa0m0
Bgg772!
200000

@3 FEB 69 V406
SUBTTL SWPSER R,KRASIN/AF TS4,34 @3 FEB 69 V4pé

INTERNAL SQIN,SQOUT,SQGO,SAGNL
INTERNAL FTSWAP
EXTERNAL DFB'SY,DFRED,DFWRT,CPOP.J,JOBDAC,MJORCK,CHECK, JBTCHK

$PUT A REQUEST IN THE SWAPPING QUEUE, ENTER AT SQIN FOR

] INPUT, SWOUT FOR OUTPUT

;CALLY MOVE TAC1,XWD =NO, OF WORDS,FIRST CORE LOC.(IE J0WD+1)
3 HRRZ TAC,DISK BLOCK MO,

} PUSHJ PDP,SQIN/SAOUT

' RETURN HERE ALWAYS

3 CONTENTS OF TAC,TAC1 LOST

SQINS TLO TAC.400000 JSET READ INDICATOR
SQOUTt MOVEM TAC,SERA JSTORE THE BLOCK NUMBER
MOVEM TAC1,SOREQ JSTORE THE 10WD
MOVEM TACL1,ESGREQ JSAVE IN CASE OF DISK ERROR ON FRAGMENTEN JOB
MOVN] TAC,»1 11S THE DEVICE BUSY?
EXCH TAC,DFBUSY
JUMPN TAC,CPOPY JIYES IF JUMP
ERATRY=3 }NO, OF TIMES TO READ AND WRITE ON ERRORS

}START UP DEVICE WITH SWAPPING REQUEST, THIS ROUTINE
3IS CALLED FROM DISK INTERRUPT SERVICE, AS WELL AS FROM ABOVE,
31F A SWAPPER REQUEST 1S WAITING(SOREQ WILL RE NON-ZERO)

SQGO! MOVED TAC1,ERATRY
MOVEM TAC1,SERACT
MOVST TAC,400800
TONE TAC,SERA IWRITE?
JRST SQGO1 INN
HRRZ TAC,SQREQ
ADDI 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
1470
1471
14072
1403
1474
1405
1406
1407
1408
1479
1410
1411

1412
1413
1414
1415
1416
1417
1418
1419
142¢
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430

~ SCHEDULING ALGORITHM FQR SWAPPING SYSTEM(1@/5%) (BURRQUGHS DI1SK)
R,KRASIN/AF 754,34 .

SWPSER

gg1107
ngii1e
fg1111
ro1112
#P1113
fB1114

n@1115
7@1116
701117
201120
2@1121
no1122
"01123
701124
#01125
#81126

21127
7201130
¢@1131
2p1132
291133
?01134
701135

201136
201137
701140

701141
701142
7P1143
001144
7201145
721146

40200¢
200170
205040
437048
626040
254000

26114¢
210240
274190
574241
540041
325240
201240
412240
4360490
254000

242240
272240
213000
506240
524240
317240
500100

213070
271240
272248

262140
621040
241040
622040
364100
364179

201344"
P01340!
2002000
001342
400000
op1142!

pooeas
6@1344"
002635
000000
000000
2p1127°*
@77777
201342
0@1342"
ag112e!

o002
P01344!
090005
2poon2
200005
291340
221340

(21214
777777
01340

oEo0@5
377777
200003
oooen4
(4 p)
nQe20e

23 FER 69 V406
SGG01¢ SETZM SQLEN
MOVE TAC1,SQREN
MOVS! TAC,200000
NRBR TAC,SERA 1A
TREZN TAC,FRGSEG
JRST SQG0?2

FRAGIO:

FRGIOL!

FRGIO2:

506021

EXTERN CLCOR1

POP,DAT
DAT,SQLEN
TAC1,DAT
DAT,(TAC)
HRR TAC,(TAC)
JUMPGE DAT,FRGI02
MOVE! DAT,77777
ANDCAM DAT,SERA
ORM TAC,SERA

JRST FRGI01

PUSH
MOVN
SuUR

HLRE

LSH - DAT,12
ADOM DAT,SOLEN
MOVNS DAT

HRLM DAT,TACH
HRLO DAT,DAT
CAMG DAT,SQREQ
HLL TAC1,SQREQ

MOVNS DAT
ADDI DAT,777777
ADOM DAT,SOREQ

POP PDP, DAY
TLZ TAC,377777

ROYT TAC,BLKSPK

TRZE TAC,4

SOJA TAC1,0FRED
SOJA TACL,DFWRT

MACRO,V36 19113 4-JuN=6% PAGE 5¢

12ERO AMOUNT TRANSFERRED SO FAR

$#PUT 1OWD INTO TACL

;#SET "SWAPPER 1/0 GOING"™ FLAG ON
J#FRAGMENTED?

$oND, READ [N ENTIRE (OR PART) OF SEG

JAMOUNT PREVIOUSLY TRANSFERRED

P INCREASE CORE ADDRESS BY WORDCOUNT PREVIOUS
INO OF K IN THIS DISK CHUNK ’
JISWAPPING ADNRESS FOR THIS DISK CHUNK
IPOINTER TO NEW CORE LIST IF NEG.

JCLEAR OUT ADR(15 RITS)

[

JINSERT NEW ADDRESS

ICONVERT FROM K TO WORDS

1ADD Y0 PREVIOUSLY TRANSFERRED AMOUNT

1=N WORDS

1I0WD IN TACH

1=NO, OF WRDS FOR THIS DISK TRANSFER TO LH
JCOMPARE WITH = NO, WORDS FOR REST OF SEG
JSWAPPER ONLY WANTS TO READ A PORTION OF SEG
3 NOT ALL OF IT(R,RUN,GET,KJOB COMMAND)
$+NO, OF WORDS FOR THIS NEXT TRANSFER

JUPDATE LH OF I10WD FOR ENTIRE SEG, SO IT HAS
} =NO, OF WORDS LEFT AFYER THIS TRANSFER IS DONE

}#CLEAR PQSSIBLE TRASH [N LH,
J#RE~POSITION DISK LOGICAL BLOCK NUMBER,
J#TESY AND CLEAR READ/WRITE BIT,

J#YES

j#NO, WRITE,



SCHEDB - SCHFDULING ALGORITHM FOR SWAPPING SYSTEM(1¢/57) (BURRQUGHS DISK) MACRO,V36 19:10 4~JUN-69 PAGE 51
SWPSFR R.KRASIN/AF TS4,34 @3 FER 69 V4pé

1431 JSERVICE A SWAPPING INTERRUPT

1432 EXTERMAL DINTA4R,CKSMCT

1433 INTERNAL SWPINT

1434

1435 p@i1147 602070 700@”@ SWPINT: TRNE 10S,[ODTERJIONERR!INIMPM

1436 Q1150 254020 001176 JRST SWPERR tERRORS

1437 (P1151 622040 400¢R0 TRZE TAC,FRGSEG 1#FRAGMENTED?

1438 £@1152 331198 00P134D" SKIPL TAC1,SQREQ t#YES, MORE I0WD TO GO?

1439 @@1153 254000 001157 JRST DINTSB INO, ALL DONE SWAP [N OR OUT

1442 ¢01154 350000 0R1342°' A0S SERA JYFS, FRAGMENTED AND MORE TO GO

1441 ©@1155 332001 0Q0AR1 SKIPE 1(TAC) 11S THIS THE END OF SWAP COMMAND LIST?
1442 MP1156 344040 001115 AOJA TAC,FRAGIO INO, BO DO NEXT PIECE OF FRAGMENTED SEG
1443

1444 Q1157 607040 4008M@ OINTBB: TLNN TAC,400002 PeINPUT?

1445 @@1160 254090 0081170 JRST DINT8A 1 #NQ

1446 (Q1161 552040 001340 HRRZ TAC,SQREQ

1447 001162 271240 0@11p2' ADD] TAC,JOBDAC

1448 @01163 505040 0011031 HRL! TAC,MJDBCK

1449 @R1164 260140 001104" PUSHJ PDP,CHECK

1450 @@1165 214040 Q01105 MOVM TAC,FINISH

1451 P@P1166 312171 0@1106" CAME TAC1,JBTCHK(TAC)

1452 0p1167 254070 0@Q1173!' JRST SWPER1

1453 (@@P1170 552228 ©@91342' DINT8A! HRRZM [0S,SERA

1454 Q1171 402048 001340" SETZM SJREQ

1455 701172 254970 0dpaeae JRST DINT4B

1456

1457 A@1173 205040 @@@148 SWPERL1: MOVS! TAC.100

1458 M@1174 272040 0@p0CaD ADDM TAC,CKSMCT

1459 @R1175 660002 189229 TRO 10S,10DTER

1460 @21176 214040 0P1165' SWPERR: MQOVM TAC, FINISH 1#RESET SERA IN CASE OF FRAGMENTED JOB
1461 @AB1177 554p41 0p1243! HLRZ TAC, JBTSUHP(TAC) 1#SWAP LLOC (DISK ADR OR TABLE ADR)
1462 0Q1200@ 542040 001342 HRRM TAC, SERA 1 «RESTORE SERA

1463 @012m1 200040 0p1341" MOVE TAC,ESQREQ 1RESTORE ESQREQ IN CASE OF FRAGMENTED JOR
1464 ppl2p2 202040 001340 MOVEM TAC,SQREQ

146% @@12063 373000 201343 SOSLE SERACT J#TRIED ENOUGH?

1466 021204 254000 091107 JRST SAGOL 3eNO, TRY AGAIN

1467 (@1275 254020 00117@° JRST DINTBA 1#YES, TOUGH,



SCHEMR - SCHFDULING ALGORITH* FOR QWAPPIvG SYSTEM(1¢/5%) (BURROUGKS DISK)

1468
1469
1472
1471
1472
1473
1474
1475
1476
1477
1478
1479
1489
1481
1452
14R3
14R4
14R5

1406

14R7
1488
14R9
1490
1491
1492
1493
1494
1495
1406
1497
1498
1499
1502
1571
1572
1573
15724
1525
1526
1527
1528
1229
2;1;
152
PR
1514
1515
1516
1517
1518
1219
1529

MACRO,V3A 19t10 4-jlIN-62 PAGE 52

SWPSFR R,KRATIN/AF T34 ,34 A3 FER ¢35 Va4re

1FE FTRCL1E, <

iSWPSER LOGIC FUR THE JLD PDP=-A (DATA PROADUCTS)Y DISK FILE ---

FIND A SERIFS OF BLOCKS ON THE NISK TO SwAP ONTO,

AT CLOCK LEVEL,

CALL® MOVETD DAT,NO, OF 1K RLNCXS DESIRFD
PUSH.) POP,GXSAT
FRROR EXIT
NORMAL EXIT

CALLED

(DISK 1S FULL)
JCCTACY = BLOCK NO.

i
i
H
H
H
H
.
H

SCONTENTS DF ACS TAC,TACL,DAT WILL BF LOST.

INTERNAL GXSAT

EXTERNAL GETRIT, [POPJL
GXSAT: MOVE AC1,XSAT1
MOVE AC2,XSATZ

ISAVE AC1, SET [T TO TARLE {NC.

LSH DAT,CONVH4D
PUSH PNP, I TE™

“OVE [TEM,DAT
PUSH} P3P, GETBIT

1CONVERT T0O 128 WIRD LISK =LNCKS
FSAVE C(ITEM)

IGETRIT EXPECTS PARAMETER [y
JIFIND A HOLE BIG ENU.IGH

ITev

JRST 1PURyY INCNE, RFSTORE [TEM Ax) FRROR RETURN

MCVET TAC,=1(TACI)

CAIL TAC,BLOCKS JIS IT ON DISK 172

AGNT TAC,DIFF LYFS

LSH TAC,=CONVMD PCARRY DISK ADDRESS SKIFTEY TO FIT [N JBTSWP,
JRST [POPJ1 $SKIP RETURN AND RESTORE J08 NUMRER(ITEH)

JFREE UP A SERIES OF BLOCKS NN THE SWAPPING NEVICE, CALLED
1AT CLOCK LEVEL.,

sCALLS
3

MOVED DAT.NO,

MOVE TAC,BLOCK NO,

PUSHJ PDP,FXSAT

ALWAYS RETURM YERE

OF 1K CORE BLOCKS TO FREE
OF FIRST DISK BLOTK TO FREE

JCONTENTS 0OF ACS TAC,TAC1 WILL BF LOST,

INTERNAL FXSAT
FXTERNAL CLREIT,1POP

FXSAT:

LSH TAC, 70NVMD
CAIL TAC,HISwAP

JRESTQRE SHIFTED DISK ADDPRESS,
10N NISK 1772

SUR] TAC,DIFF FYES
LSH DAT, cONVMD JCONVERT TO 3128 WORD OISk 2L0CKS
MQVE ACL,XSAT1 JSET UP ACL WITH PLINMTER TO SAT BLOCK

MOVE AT2,XSATZ
PUSH BOF, i TEw

TAC2 TOQ
PSAVE C(ITEM)

MOVE TTev,TAaT PCLRRIT FXPECTS PARAMETER 1IN DAT
SLSH FIP,TLRBIT
Qn3ST TPORY JRETURN, AND RFSTORE ITgwM

PIMITIALTZT SAtPPER NISK STORAGE TABLE
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SWPSFER R,KRASIN/AF TS84,34 @3 FER 69 V426

1521 INTERNAL SWPINI

1522

1523 SWPINI: MOVE TAC,XSAT2

1524 MOVEM TAC,XSAT31

1525 MOVS] TAC,1B18

1526 MOVEM TAC,XSAT3

1527 SETZM XSAT4

1528 MOVE TAC,XSATd4P

1529 RLT TAC,XSATe1

1530 MOVE TAC,XSaT7

1531 MOVEM TAC,XSATS

1532 MOVE TAC,XSATS

1533 MOVEM TAC)XSAT6

1534 POPJ PDP,

1535

1536 IFN FTCHECK+F TMONP, <

1537 EXTERNAL SOREQ,SERA,SERACT,XSAT1,XSAT2,XSAT3,XSAT4,XSATS,XSAT6,XSAT?
1538 EXTERNAL XSATB,SWPS1Z,HISWAP,DIFF,CONVMD,BLOCKS,XSAT31,XSAT4P,XSATEL
1539 >

1540 IFE FTCHECK+F TMONP, <

1541

1542 ;OATA AND STORAGE AREA FOR SWAPPING, ON THE 270 DISK, DISKS

1543 ; m 8 17 ARE USED FOR SWAPPING, EACH DISK CONTAINING

1544 : 540¢ (OCTAL) RECORDS,

1545

1546 INTERNAL SOREQ,SERASSERACT

1547 SOREQ! 7 IC(LH)=NEG, OF SIZE OF READ/WRITE
1548 } C(RH)=L0C, OF FIRST WORD TO READ/WRITE
1549 ESOREQ! 7 JCOPY OF SGREQ, IN CASE OF

1550 } ERROR IN FRAGMENTED JOB

1551 SERAT 2 ISIGN IS 1 IF A READ

1552 } C(RH)=BLOCK NUMBER BEFORE READING,
1553 I ERROR BITS AFTER READING,

1554 SERACT! @ JCOUNTER FOR ERRORS

1555 SQLEN: 9 JAMOUNT TRANSFERRED SO FAR - FRAG SEG
1556

1557 XSAT1it EXP XSAT3-1 JPOINTER USED RY GETBIT,CLRBIT

1558 XSAT2: XWD -SWPSIZ,XSAT4 JPOINTER TO BIT TABLE

1559 XSAT3: XWD 4080082, 12-HORD TABLE ALTERED BY GETBIT,CLRBIT
1568 XWD -SWPSIZ,XSAT4

1561

1562 1 BIT TABLE FOR SWAPPING ALLODCATION
1563 XP BLOCKS,5470 INUMBER OF RECORDS/DISK PLATE

1564 W1=BLOCKS/+D36 INUMBER OF ZERO WORDS AT TOP OF TABLE
1565 E1=BLOCKS-W1#tD36 JLEADING ZEROES IN W1+¢1ST WORD

1566 EX=BLOCKS+E1-1D35

1567 W2ZEX/*D36 1ZERD WORDS AT BOTTOM OF TABLE

1568 F2zEX-W2e1D36 JLEADING ZERDES IN W1+W2+2ND WORD
1569

1570 XP XSAT31,XSAT3+1

1571 XSAT4! RLOCK W1

1572 XSATS! BLOCK W2+l

1573 XSAT6: ALOCK 1



SCHENB

1574
1575
1576
1577
1578
1579
1590
15R1
1532
1533
1584
1589
1586
1547
1598
15r9
1590
1501
1502

1563
1504
1595
1596
1597
1508
1599

SCHIYCULING 4LGORITHM FOR SWAPPINMG SYSTEM(12/57) (BURSQUGUS UISK)
SWPSFR R,KRASIN/AF TS4,34 @3 FER 69 Vv4r6

REPEAT 1,<

[FE £1,<¥=181>
IFN F1,<x=1
PEPEAT +N3B5-rl,<x=x#2>>
IFE £2,<2==1>
TFN F2,K2=27
vl
REPEAT tN36=r2,<(7=7+Y
YSY#2D
>>

XP XSAT61,X5ATEA-1

XSAT7: CXP X

XSATRE ©XP 7

SWPST#=XTATA=XSATA+]
HISWAP=17#5_ACKS

NIFFzHISHAP-3LOCKS=1

XP CowvmMn, 3
$0ISM RLOCKSISHIFT COUNT)

XP BLKSPK,CONVMD INA, OF BLNCXS PER K,

XSATAP T YWD XSAT4,XSAT4+1
>

13126 OF TASLL
PLOGICAL BLCCK
} RLOCK NN DISK

JCOANVERSION FRAV 1K CORE BLOCKS TO 128

YACRO, V3F

> SJEND OF SwPSER LOGIC FOR THE OLD POP-6 DISK,

19117

NUMSER OF FIRST

AARD

SAME AS CONVMD

d-o U N-EG PATE

c -
>

<

-
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SWPSFR K ,KRASIN/AF TS4,34 23 FER AG v4re

1600 1FN CTRCIB, <
1671 JSWAPSER LOGIC FOR THF NEW PDP=1d (MODEL RC~10) DISK ---=-
1602
1623 INTERNAL GXSAT,FXSAT,CWPIN]
16m4 EXTERNAL GETBIT,CLRBIT
1605 FXTERNAL LBHIGH, IPC2J, IPOPJ1
1606
16¢7
1628 iSUBROUTINE "GXSAT™" 1S CALLEM™ TO FIND A SERIFS OF CONSECUTIVE FREE BLOCKS ON
1679 3 THE DISK 1O SwAP SOME JdB AUT ONTO, IT IS CALLED AT CLOCK LEVEL,
1610
1611 iCALLING SFQUENCE =~=--
1612 H PUSKJ PDP,GXSAT
1613 H ERROR EXIT == THE DISK IS FULL, NO SWAPPING SPACE AVAILABLE,
1614 3 NORMAL EXIT
1615 JENTRY CONDITIONS ===
1616 H C(OAT) = NUMBER NF 1k RLNCKS OF DISK STORAGE NEENED,
1617 JEXIT CONDITIONS --=-
1618 ; C(TAC) = LOGICAL BLOCK NUMBER (DIVIDED BY 8) OF THE FIRST DISK BLOCK IN
1619 f THF SERIES OF CONSECUTIVE RLOCKS WHICH SATISFY THIS REQUEST,
1620 PACCUMULATARS DAT, TAC, TaC1, AC1, AND AC2 ARE DESTROYFD BY THIS SUBROUTTNE.
1621
1622 (P12¢6 261140 COGC24 GXSATS  PUSH PDP, ITEM PTHIS ROUTINE SAVES AND RESTORES ACCUMULATOR "ITEM",
1623  @#31207 20021¢ 0200205 MOVE ITEM,DAT
1624 (Q121¢ 201640 0@d1321° MOVET AC1,SWPENT ISET UP ENTRY CONDITIONS FOR THE “GETBIT» SUBROUTINE,
1625 @p1211 209778 @20137L! MOVE AC?,SWPENT
1626 @@1212 260140 0g2ua9 PUSHY POP,GETBIT
1627 001213 254070 001264 JRST 1POP INO ROOM IN THE SWAPPING PART OF THE DISk.
1628 @@1214 271124 777777 ADDI TACL1,-1(ITEM) 1ROOM FQUND=--COMPUTE LOGICAL BLOCK NUMBER OF THIS
1629 001215 313190 01320 CAMLE TAC1,MAXSHP IFIRST BLOCK IN A SERIES OF CONSECUTIVE FREE DISK
1630 @@1216 2p217%¢ 091320 MOVEM TAC1,MAXSWP 18LOCKS, THF "SWPTAB" TABLE SEARCHED HAS ONE BIT
1631 @@1217 242170 002203 LSH TACL1,BLKSPK IFOR EACH 1K OF SWAPPING DISK SPACE, BUT IS STORED
1632 @#@1220 274109 C@7000 suB TAC1,LBHIGH IBACKWARDS (1ST BIT OF SWPTAB = [AST 1K OF DISK),
1633 0@1221 214049 0@2d@2 MOVM TAC,TACL JALSO UPDATE "MAXSWP™ IF PREVIOUS MAXIMUM EXCEEDED,
1634 @@1222 242040 777775 LSH TAC,=-8LKSPk iCOMPRESS NDISK ADDRESS TO 17 BITS FOR (H OF JBTSwa
1635 Q01223 344040 Q00000 AQJA TAC,[POPJL $ADD 1 TO TAC AND RESTORE ITEM AND SKIP RETURN



SCHENB

1676
1637
1638
1629
1649
1541
1642
1643
1644
1645
1646
1647
1648
1649
165¢
1651
1652
1653
1654

1655
1656
1657
1658
1659
1640
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
16R3
1684
1685
1686
1687
1688

~ SCHEDULING ALGGRITHM FOR SwAFPI SYSTEY(12/57) (BURROH
SWPSFR R KPASIN/AF

7@1224
na1225

701226
ap1227
2012310
701231
fa1222
201233
001234
001235
AQ1236
701237
a01240
Ag1241
f@1242
201243
A01244
#1245
021246

201247
Po125@
201251
221252
291253
791254
281255
?B1256
701257
201260
ne1261
201262

201263

K2624P
254279

557740
556057
8747257
323240
267140
252740
552940
261149
554229
274249
242279
350000
260149
262140
332057
254000
263140

261140
200279
242¢4Q
274249
21790
271640
21164¢
242155
274040
201640
202720
260140

254900

4eaer
312470

[T
nA2AAY
durinp
731234
PA1247"
201227
Boev17
norEa4
202017
2poRA4
777776
000224
s0aaee
200074
200000
281226!
eevoe2

goeans
20aa25
2eeoes
2g1222"
eoeurl
eeeenrt
cgraed
202200
2004075
221321
001321
207070

201213

154,34

FSUBROUT
3o THE FRrg
i FUTURE S%aPPING

N
H
i
i
i
’
i
H
n
H
H
]
'
.
H
.
H

FXSAT:

FRAGRK !
FRGBKL®

FRGBKZ ¢

FXSATL:

FXSATC:

PUSHY

STORANE

D3 FE™ A5 vans

CALIING SFQUENCF ---

POP,FXSAT

NURMAL eXIT

C(NAT) =

EXIT COMDITIONS

ENTRY CONDITINNG ===

rTaC) = L2GICAL BLOTK

GHS DISK) MACRO,V36 19:1F 4-JUN-60 PAGE 54

"FXSAT™ 1S CALLE™ TO RETURN A SERIFS OF CONSECUTIVE NISK BLOCKS TO
PR0L, THUS MAWING THEM AVAILARLE FOR RE-USE IN HANDLING
RENUESTS, 1T IS CALLED AT CLOCK LEVEL,

VIIMRER OF THE FIRST DISK RALOCK IN THE

SERIES wHICH IS TQ BE MADE AVAILABLE,
NUM3ER OF CONSECUTIVE 1K RLOCKS OF NISK SPACE WHICH
ARC TO BE MANE AVAILABLE,

THE REAUESTED RITS [N THE SWAPPING SPACE AVATLABILITY TARLE
(NAMELY, SWPTAB) HAVE REEN CLEARED TO ZERO,

ACCUMIILATARS DAT,

TRZA TAC,FRGSEG
JEST FXSATL
4RRZ AC3, TAC
4RRZ TAT, (AC3)
HLRE DAT, (AC3)
JUMPLE  DAT,FRGBK2
PUSHJ POP,FXSATY
ALR P AC3,FRGBK1
HRR TAC,AC3
PUSH POP, ITEM
HLRZ ITEM,AC3
SuB TAC, ITEM
LSH ITEM, =2
A0S 1TEM

PUSHJ PDP,CLCORY
POP PDP, 1TEM
SKIPE TAC, (AC3)
JRST FRAGRK
o0Py POP,

PUSH POP, 1TEM
MOVE ITEM,DAT
LSH TAC,RLKSPK

QUR TAC,|LBRICH
“MgyMs TAC

ADD] TAC,1
MOVNT AC1,RLKSPK
LSH TAC, (AC1)
Qyr TAC,DAT
HMOVE | ACL,SWRPENT
MGVE AC2,SWPENT
PUSHJ PDP,CLRBIT
JRST 1POPJ

TAC, TACL, AC1, AND AC2 ARE DESTROYED BY THIS SUBROUTINE,

IFRAGMENTED?
INO. DO IN REGULAR WAY

JYES, LOC OF TABLE IN AC3

iLOC OF NEXT DISK ADDRESS

PNUMBER 0OF K

IGIVE UP FREE CORE IF NOT REAL ADDRESS
JIGIVE UP THE DISK SPACE FOR THIS PART
PCOUNT WORD OF TABLE, GET MEXT

JLOC OF TABLF

INUMBER OF WDS IN TARLF
IPOIMT TAC TO 1ST WORD OF BLOCK
14 WOS PER BIT

iGIVE UP FREE CORE
JEND OF TABLE?

'NO, GO CHASE NEXT PART
FYES, DONE

JTHIS ROUTINE SAVES AND RESTORES ACCUMULATOR "ITEM",
VREGENERATE THREE LOW ORNER @ BITS IN DI8K ADDRESS,

IPREPARE TO CLEAR B8ITS IN THE SWAPPING .
5 AVAILABILITY TABLE BY TRANSFORMING THE LOGICAL

TABLE (WHICH IS STORED I[N REVERSE ORDER AND HAS
ONE BIT PER 1K OF SWARPING SPACE ON THF DISK),

JSET UP ENTRY CONDITIONS FOR THE “CLRBITHY SUBROUTINE,
$THE “CLRBIT" SUBROUTINE IN "DSKSER" ACTUALLY DOES

+ THE WORK OF CLEARING THE BITS.
FRESTORE ITEM AND RETURN

BLOCK NUMBER TO AN EQUIVALENT BIT NUMBFR IN THIS



SCHENB = SCHFDULING ALGORITHM FQOR SWAPPING SYSTEM(13/59) (BURRQUGHS C1SK) MACRO,V36 19210 4-JUN-66 PAGE 54-1

16R9
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1729
1721
1742
1723
1774
1775
1726

SWPSFR R,KRASIN/AF 754,34

Ap12€4
201265
721266
AB1267
AQ1270
221271
rpiz72
r21273
pg1274
701275

202140
202¢40Q
211042
200170
202142
253170
221649
20¢770
202220
29227¢

na1252!
earave
Apeerl
ep1321!
apav2e
¢e12792"
npL3¢1!
ap1371 !
PuRUra
Bp1235"

A3 FER 69 VAape

ROUTINE TN RE-IMITIALIZE THE SWAPPING AVAILABILITY TARLE, CALLED AT

i SYSTEM

SWPINI:

INITIALTZATION TIME,

EXTERN VIRTAL,SWPHGH

MOVE TAC,LBHIGH JSET HIGHEST LOGICAL BLOCK

MOVEM TAC, SWPHGH JFOR SWAPPING IN COMMON

MOVNT TAC,1 JSET ENTIRE TABLE TO ONES» [+E.» MARK EVFRYTHING
MOVE TACL,SWPENT } AS BEING UMAVAILABLE FNR SWAPPING,

MOVEM TAC, (TAC1)
AOQBUN TAC1,.-1

MOVET AC1,SWPENT JTHEN USE THE “CLRBIT™ ROUTINE TC CLEAR AUT AS MANY
MOVE AC?,SWPENT 3 RITS AT THE FRONT OF THE TABLE AS THERF ARE 1K DISk
MOVE ITEM,K4SWAP 3 AREAS ALLOCATED FOR SWAPPING USE, THE PARAMETER
MOVEM TTEM,VIRTAL JTOTAL AMOUNT OF VIRTUAL CORE ALLOWED

b IS JUS EQUAL TO AMOUNT OF SWAPPING SPArE
t EVEN IF USER CAN NOT HAVE ALL OF PHYSIcAL USER CORE



SCHENRB - SCHEDULING ALGGRITHY FGR SWAPPING SYSTE“(14/52) (BURPQUGHS DISK) MACRZ2 V34 193112 4-JUN-£75 [PATE £
SWPSFR R,KRASIM/AF T24,34 (2 FER 49 V476

1777 P21276 201240 GUZ200 MOVE! TAC, % PO"KASWAPM" IS SET (P DURING NISK REFRESHING, AAD
1728 3 RECALLED FROM THE DISK AT FACH SYSTEM=INITIALIZE,
1779 201277 25427¢ 2412620 JRST CLREIT PIN LIEY OF "PUSHY CLR3IT" FOLLOWED RY “=gPyn,



SCHENB -~ STSEDULING ALG
IN

1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
17322
1731
1722
1733
1734
1735
1736
1737
1738
1739
1743
1741
1742
1743
1744
1745
1746
1747
1743
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761

SwFSEFR R, KHAT

p1373

201321
201322
201303

201374

nP134g

791341
701342

?21343
AR1344

20¢ 2.

777744
422279
777744

AprZC

3
[N

~

[/ ]
200220

N

EUEPLE]

Avr223

P2r423
02175¢

202234
201374

?oAR 20
201374°

PORANG

G270
7arAns

QYR
QApanae

CRIT~v FQOR SWAPPI*G SYSTEM(12/57) (BURPOUGHS DISK) MACRO,V36 19:1@ 4-JUN-69 PAGE 62
/AF T34,34 4% FE® 49 vdre

1FN FTAQFCK+FTYQVP, <

FATETNAL SCYSDT  1DUMMY GLORAL SYMBOL TO PERMIT THE SYSTEM BUILDER TO
it RETRIEVE THE CORRECT BINARY COPY QOF "SCHDAT",

EXTESNAL SQAREN,SERA,SFRACT

FXTERNAL 1 5H]OH, BLKSPY yMX<2SKWP, SWPENT ,SWPTAB,MAXSHWP

>

IFE FTIRUECK+FTMONP, <

iDATA ASSQCIATED WITH THE SWPSER LOGIC FNOR THE NEW PDP-17 DISK ===

INTERN  MXK2SWP,CONVMD,BLKSPK,SWPRTAB,MAXSHKP
FXTERIN K4SWAR
iTHE ARQVE ARE REFERENCED OR [NITIALIZED BY THE "ONCEY RQUTINE,

FCCLCWSWR)=LOWEST LOGICAL BLCACK NUMBER TN BE USED FOR S4APPING
DETEFRMINEN RY OMCE ONLY REFRESH DIALOG
JC(KADWAPR) =vAX, NO, NF K OISk WORDS ALLOCATEN FRO SWAPPING, ALSO
JOFTERMIMEN RY OMCE QNLY REFRESH DIALOG
MAXSWP: 7 PMAX, NO, OF K FROM TOP TO LOWEST JOR
1 USFO SINCE SYSTEM REGAN
JCIMAXSWR) =X, NO, OF K EVER ASSIGNED COUNTING FROM TORP DOWN TO
SLOWEDT FXCLRSTON, INCLUNING HOLES, WHEN = C(K4SWAP), THEN FRAGMENTATION HAD
JHAPPENE™ SCMETIME DURING THE PAST
ALKSPK=J sSHIFT FACTOR TO CONVERT K OF CORE TO DISK BLOCKS, [.E.,
EIGHT NISK BLOCKS PER K OF CORE,
ONLY FOR COMSISTENCY WITH OLDER PDP-6 ROUTINE,
MAXIMUM NUMRER NF 1K D]SK BLOCKS WHICH MIGHT BE ALLOCATFD
FOR SWAPPIAG (UPPER RBOUND ON THE VALUE OF K4SWAP WHICH

CONVMD=BL KSPK H
i MAY 3FE REQUESTED AT DISK RFFRESH TIME), (ONE MILLION WNRDS
n

MXK2SWP=+01470

FOR SWAPPIANG SEEMS LIKE A NON-RESTRICTIVE ARB[TRARY LIMIT,)

SWPSIZ=MXK2SWP/tN36+1 iS1ZF OF SWPTAS ALLOCATION TABLE,

SWRPENT! XWD =SWPS[Z,SWPTAB ;THREE WORD POINTER TABLE
XW0 4023900, I REQUIRED BY THE "GETRIT"™ AND
XWD -SWPSIZ2,SWPTAB 1 "CLRBIT" SUBROUTINES,

SWPTAB: RLOCK SWPS1Z iSWAPPING SPACE AVAILABILITY TABLE,

iDATA CARRIEND NVER FROM THE COMMON PART OF O{LD AND NEW SWPSER RQUTINES ~w-

INTERNAL SURED,SERA,SFRACT,ESNREQ
SQGREN: 7 $C(LH)=NEG, NF SIZE OF REAN/WRITE
t C(RH)=sL0OC, OF FIRST WQRD TO READ/WRITE
FSNRFQY 7 JCOPY OF SOREQ [N CASE OF SWAP ERROR OMN FRAGMENTED
SERA: 2 PSIGM IS 1 IF A READ

i C(RH)=zRLOCK NUMBER BEFORF READING,
3 ERROR BITS AFTER READING,

SERACTY ~ ICOUNTER FOR ERRORS

SQLENS: 7 VAMQOUINT TRANSFERRED SO FAR FOR FRAGMENTEN JOB
>

> iEND OF SWPSER LOGIC FOR THE NEW PDP-1@ DISK,

JOB



SC-E72 = SCHFCULING ALGORIT~ FQOR SWAPPIAG SYSTEV(17/5™) (RIIRRPOUGHS DISK) MACRZ,V36 19:18% 4-JUN-bo PAGE 63
SWPSFR R, KRAT]YN/AF T4, 34 w3 FE= 69 v e

1762 721345 SCHENDE FAD
N0 EXRORS PETECTED

PROGRAM RREAK 1§ 4745



SCHENB - SCHEDULING ALGORITHY FQOR SWAPPING SYSTEM(12/5¢) (BURRQUGHS DISK) MACRO,V3& 191172 4-JUN-60 PAGE 64
SYMBNL TABLE

AC1 Ae0e1s  INT AC?2 707216 INT AC3 200017 INT
ANYDFEV AgAeh6" EXT AUAVAL 7OR250" INT AJQ 200094  INT
AURED n0AICLY INT AVALTS cer244' INT AVLNUM 200211  NT
AVLATS AQB3I27' INT RIGHML 290565 £XT BLKSPK 202023  INT
BMPAC3 er76d" REF X PaN225" RRJSI1Z eeeir72"

BQL INK por164t TERRAR 200758 £xT CHECK 201164 FXx7T
CHG1 701235 CHG3 701045 CHGSWP @o1016" INT
CHKSHF AQP571' EXT CHKXPN 200606 CKJB1 epep41:
CKJB12 2021322 CKJB?Z2 207344 CKJB3 200051
CKJB4 ZoAn6s" CKJBAA el Y CKJB4R Q0065
CKJB5 aerp73! CKJE6 202074 CKJIBSA 203100
CKJB7 rpei112" CKJBS8 200111 CKJBY 20057
CKJBT aen137!’ CKSMCT 221174 EXT CLCOR1 P@31242' £xT
CLRBIT @01277' EXT ~MQ 23eR22 CMWB 208880 INT
CONVMD 208223 INT CORGET 7@1a01" EXT CORTAL 200624 £XT
CPOPY AR1@73"' EXT NAAVAL 704252"' INT nAQ 2p0006 INT
DAREQ Ad03A3* INT DAT 220905  INT DCAVAL 0908254 INT
nce 2922190  INT DCREN APB3I*S INT DEVDAT Ap00Be6 INT
DFRUSY ©wa1e72' EXT NFREN 201145' EXT DFWRT ?21146"' FXT
DINTA4B a@1172' EXT NINTSBA 221178 DINTBB r@1157"
DTAVAL fAA253"' INT n1n Pa%Ye7  INT DTREQ PRa3IB4' INT
EQF IX 4002 POZ245" EQJUSIZ 400222 e¢@R172* EQLINK 400000 028164°
FRATRY o eR0en3 FRROR 200620' EXT ERRPNT oQ0531"' FXT
FSQRFQ 201341 INT EXCALP 29C2c0  EXT FININ 228500 X7
FINING agasre! FINISH 201176 EXT FINOT PA2544" £XY
FInNOUT neas37! FIT PA0773' EXT FITD @20551"
F1T1 200561 " FITHGH rO1073' EXT FITS1Z Pa0563" FXT
FORCE @670 EXT FORCF@ M55 FORCEL 030663"
FORCE?2 ApA6sL! FORCEL 200662 FORHGH #20657 X7
FORS|Z 00644 EXT FRAGSK nRQ1226" FRAGIO #21115"
FRECR1 aeas7t EXT FRESWP NBB744 EXT FRGBK1 ¢a1227"
FRGBK2 ne1234" FRGIOL 721120 FRGIOZ2 fra1127!
FRGSFG 42Bp20  INT FT2REL 777777 777777 INT FTCcCL 777777 777777
FTCHEC "QeFPQ  INT FIDISK 777777 777777 INT FTLOGL 777777 777777
FTMONP 20A¢re  INT FTRC1@ 777777 777777 INT FTRCHK 777777 777777
FTSWAP 777777 777777 INT FTTRAC 232070 INT FULCNT ARALALE  cXT
FULCOR 7EA7R5" FULL apary7 FuLL1 200726
FULL1A 2on727" FULL1B 200741 FuLL2 230742
FULSET PBA751" FXSAT m@1224" INT FXSATL @v1247" -
FXSATC rgige2! GETBIT 281212 £xT GETFCR ?0B756"' cXT
GXSAT 221276 INT HIGHJB PP0612% EXT HOLEF Pa0567"' £XT
ICPROT 20023 INT ICPRT1 a@0ea6  INT IMGIN P@P1P54" FXT
IMGOUT 221247 EXT INERR 720526 INFLG 200141
10NERR 200220 INT 10DTER 1000728 INT 10IMPM 400000 INT
108 AeAc20  INT 10WQ 200012 INT 1POPJ 231263 FXT
1IPOPJ1 Pe1223"' EXT 1SCAN 202420 INT 1TEM 200004 INT
J 200074 JBTADR Q1213 EXT JBTCHK - 0031166" FXT
JBTDAT 200514 EXT JBTQ Q@241 EXT JBTAML PA@155" FXT
JBTQMN POG154" EXT JBTGP1 aar160' EXT JBTSTS 231063 FXT
JBTSHWP 221177 EXT JDAT 200027 INT J0OB AR1B57" £XT
JORDAC a011%62"' EXT JOBDPD 220523 EXT JOBORG ogpe524 £XT
JOBRMAX 201056' EXT JOBPC a@a515"' EXT JOBQUE 200321 INT

JRO A0%pr2  INT JXPN 222801 INT KASWAP 291274 £xT



SCHENB - SCHEDULING ALGORITHM FQR SWAPPING SYSTEM(12/57) (BURPOUGKS DISK) MACROLV36 19117 4=-5'IN-69 PLGE 64-1
SYMBNL TABLE

KCORF1 7200543 EXT LBHIGH N21264' FXT Loc 7290822
MAXJBN APR654" EXT MAXG 702311 INT MAXS1Z rQA647"' =xT
MAXSWP 201370 INT MING 2008323 INT MJOBCK 701163 rxT
MJOBN 20R012' EXT MGAVAL 200251 INT MQEQ 722005 INT
MQREN g3zt INT MTAVAL 280255 INT 47N 200011  NT
MTRE"N 202376 INT MXCONE 290616 INT MXK2SW 701756 INT
MXaUE 207142 EXT NMUFTT Q0714 NGUEUE noag12
NSWP 21Ae”p  INT HULG 2@0B015 INT NXTINI 20220 INT
NXTJal A00e22" MXTJ0B 22¢018' INT OERROR 231872 X7
0SCAN ABA4Z6" INT ouTP2 207A711" pC 229001
PCORSZ ape51@Y EXT PCSTNP 22536 EXT PDP 720003 INT
PJRSTS ZuR223' EXT PCTLST reAL26" FXT PQL 2en017
PQ2 nBROCY PGE3 ¢oeg21 PROG ?000¢7 INT
PROT Ap@sLL' EXT PROTZ agp512' EXT 2 200007
0AUS 200400 NAUW ApR344: QBAK fgo241"
NBAK1L eBA225" NBITS p2B256" INT QCMuW Q033" INT
QDAS ApAI66" ODAW IR/ aDbCS 200370
QDCW npe3s2" QDTS 720374 QDTW re0356"'
QF T X eaa225" QFOR aam232! QFOR1Y ag@231"
QFOR? #Ap@B234" 0OINT nEP1L42' INT QINIY 2@0155"
QIOWW 200340 nJ fp0076 QJOB A@B322' INT
QJSI? 200172 nL INK . 700164 QaMQs 200364
OMQW 200346" nmMTS 200376 QMTW 200360
QNULw 00324 nNGSB [l d R NQSTAB 208414
QQTTY rRAP*6 Ok rgage2 QRNS 200000
ORNW roA332" ASCAN PO@225' INT QSLPW 200362
QSTAR reRarer nsToP ApB326' INT QSTOPW 2R0326"
QSTS aB372! OSTw nRA354 ! QTIME poo4@2* NT
OTIOWW ngn3az! nTSS A000a2 QTSW ApR336"
OTTAR A0a410" NWSS 200000 QWSW 200334°
QX1 eeAL75" nx2 egaz»i GX3 00e224" :
OXFER f@R152" INT RCXSKD 23APAPY INT REQTAB #@2275* INT
RNAVAL . A@B244" INT RNG ap20ad  INT RNQUNT apB414' INT
RNREN PRAZ75" INT RUNARL 440023 INT RUNMSK 111404 NT
SCHD1 [l ISRTN SCHEN 20113’ SCHEND #p1345"
SCNJUNB goce24" SCNOK regas21! SCNOUT aad61"
SERA PE1342' INT SERACT @21343* INT SHF 224200 INT
SHFWAT qurs72' EXT SLPQ PO0@14 INT SQGO 221074 INT
SQGOo1 . e21127"" INT 50602 201142" SQIN 221065' 1INT
SQLEM 2C1344" saouT Zo1266"' INT SQREQ 71342 INT
SSCaAn Aor43z INT T agagrs STAVAL 2003247 INT
STOPG 7ong16  INT <7 723PA3  INT STREQ eon3ae’ fNT
SUMCOR AgP652' EXT Sk fAgogn2 SWAP 200465' INT
SHAPT Agp772! SWAPD ae0670"* SWP 2820898 INT
SWP1 opps46! SWP2 P02547" SWPENT 21301
SWPER1L 221173 SWPERC PRR6M4 EXT SWPERR 201176"
SHFHGH 201265' EXT SWPIN] #01264" INT SWPINT 201147 YNT
SWPRFEC earsIs! SWPS1Z2 2000324 SWPTAB 2081324 INT
T PRRY6 T1 aaaae2 T2 ped01
TAC *ppec1l INT TACL Q0902 INT TIMEF aeoe31t £xT1
TIown 2pP913  INT TRYSWP a90655' EXT TSAVAL PP0B246" iNI
T80 nades2 INT TSREQ 200277 INT TT f00R065

USRMND a1egsg  INT VIRTAL PB1275' EXT VSCHED 2@B421 N?



SCHE™B - SCHFDULING ALGORITH™ FOR SWAFPI*G SYSTE~(19/5%) (BURROUGHS DISK) MACRO,V36 19:10 4-JUN=69 PAGE 64-2
SYMBOL TABLE

WSAVAL AR@Az4as' INT SO o2e371  INT WSREQ Ag0276"' INT
WTMASK roe37¢  INT XCKCSwW 7A0Q7Q" INT XJ0oB N@B3I23"' INT
XPANND ag1es2' INT XPANTH 701955 INT ZERSWP A01434" INT



A

AC1
AC?
AC3

AEFERR
AL
ANYDEV
ASSCON
ASSPRG
AUAVAL
AUQ
AUREDN
AVALTB

AVLNUM
AVLQTB
)
BIGHNL
BLKSPK
BMPAC3
3QF 1Y
BQJSIZ
3QLINK
BUFPAT
BUFWRD
CERRNAR
CHECK
CHGL
CHG3
CHGSWP
CHKSHF
CHKXPN
CKJB1
CKJB10
cKJB2
CKJB3
CKJBA4
CKJB4A
CKJB4B
CKJB5
CKJBE
CKJB6&A
CKJB7
CKJBR
CKJBO
CKJBT
CKSMCT
CLCORL
CLKR
CLRBIT
CLSIN
cLsouT

11

WO RN O

4cgs
490#8
575
135
496
birg#
145

974
1621
1113

632#

eX6H

634#4

118¢
1390
1z80#
1291
1256¢#
6554
11 #
Q3
1R3#
132
111#
126%
127#
185
127
136
143
151#
154#
1174
148¢#
1458
1667

1684

355
1625
1149
16%¢

1634
1194%
663

1449

983

Q7

187

1344
159

1709

974
168%
118¢
1687

676

488

630

1675

668

1214#

12498
1772
1151
lebio

4854

1679

762

426

1720

709

791

17334

712

1124
1669

1735
715

1682

1194

489

718

1721

1196

1107

724

1199

492

1200

493

1243

494



CMQ
CMKB
CONVMD
CORCNT
CORGET
CORTAL
CPOPY
o]
DAAVAL
DAD
DAREQD
NAT

NCAVAL
DCL
neLl
neLo
NCLR
nen
NCREN
Dol
nbon
DEN
DEVANR
NEVBLUF
NEVCHR
NEVCTR
NEVDAT
NEVEXT
NDEVFIL
DEVIAD
NEVIOS
NEVLOG
DEVMOD
DEVNAM
NDEVOAD
NEVPPN
DEVPTR
DEVSER
NFBUSY
DFREN
DFWRT
nGr
NHNG
DIN
DINI
DINT4B
DINTBA
DINTAB
DLK

5204

1726
6#
839
837
2242
6#
492
492
5764

364
1163
1407
1657

494

w
~
Lol e e s e e N o N« N« NNe NEe N0 NN« N« N's N's No N's JR¥0

=
» N
N~
O N

766
A9

1194

626

78

Y45

1168

1499
1674

608

43

1467

1138

12p4

684

79
1017
1169
1413
1681

846

1357

98
1230
1188
1414

764

1373

112
1125
1223
1415

781

792

125
1126
1286
1416

790

126
1128
1287
1417

143
1147
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