
CLKCSS - SCHEDULING ALGQR]THTM FOR NON-SWAPPING SYSTEMS MACRO,V36 19101 4=-JUN-69 PAGE 1

1 i#aaCOPYRIGHT 1969, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS,wso0o2

3
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10 LIST
11 TITLE CLXCSS =~ SCHEDULING ALGORITHM FOR NON=SWAPPING SYSTEMS12 SUBTTL T, HASTINGS/TH TS3,17 6 SEP 67 vagl
13 XP VCLKCS @21 _ . )14 JPUT VERSION NUMRER IN GLOB LISTING AND LOADFR STORAGE MaP15

16 }SCHEDULING ALGORITHM 1S:
17 ;CALLED EVERY 6BTH OF A SECOMD WHEN CURRENT JOB IS USER MONE
18 JCALLED WHEN CURRENT JOB IS IN EXEC MODE AND:19 3 1, JUST STARTED TO WAIT FOR 10

20 H 2¢ JUST STARTED TO WAIT FOR A BUSY SHARABLE DEVICE
21 } 3, RETURNING TO USER MODE AFTER TYPING CONTROL C22 ] 4, RETURNING TN USER MODE AFTER (CLOCK TRIED TQ INTERRUPT23 H CURRENT JOB WHILE !T WAS IN EXFC MODE
24 H 5+ AN ERROR OCCURRED IN CURRENT JOB
25 '
26 JCALL S SETOM TIMEF }IF CLOCK HAS GONE OFF SINCE LAST caLL27 H PUSHJ PDP,NXTJOB
28 H RETURN WITH NEXT J0B TO RUN [N AC ITEM
.29 v

30 PINITIALTZE SCHEDULER{CALLED FROM I0INI1 BEFORE ALL OTHER
31 ; DEVICES ARE INITIALIZED)
32

33 
INTERNAL NXTINI

34

35 7002 2085048 777771 NXTINl: MOVSI TAC,=NQUFUE INO., OF QUEUES
36 AQAGAL 4020231 OBAR66! SETZM AVALTB(TAC) JCLEAR SHARABLE DEVICE AVAILABLE FLAGS37 AgAeM2 476071 0@P104! SETOM REQTAB(TAC) JSET SHARABLE REVICE REGUESY CAUNT Tn -138 

JIE NO UNB WAITING OR USINC REVICE39 000063 25324p Q20001 AOBUN TAC,, -2 JOTHER OEVICE INITIALIZATION
A220Q4 263140 Q30900 POPJ POP, IMAY CHOOSE TO SET REQUEST T0 MQORE
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- SCHEDULING ALGOR]THM FQOR NON-SWAPPING SYSTEMS

T. HASTINGS/TH TS3,17 6 SEP 67 V201

reeges

2Q7Q¢*5

7prpR6

recea?

"o2QA10

79Q211

rerR12

200213

722014

200015

rene16

72017

200020

200021

72Qe22

aQne23

roep24

280025

AQAR26

rR2027

?oeQ3@

Z0ea31

rQR@22

720033

702034

207035

ngra36

Q2317

r0ee4a0

73041

260149

4p2000

336200

254000

332000

374044

334p44

602040

25429

5404040

476000

542044

221100

336002

365170

3211720

202300

2413729

2012492

354272

476970

31220

2012720

554044

620040

306046

254020

363240

244200

202001

aeaga2

ngeemé

2080805

gpogen

2p20m1

agogae

oeao17!

ogagn

200020

ngeo12’

777777

2goe2a!

og@113!

Peng6s!

gem@13!

agazae

aQm266"

poea22!

AonRpaz’

ageer2

nagen3

2ero20

2gme75!

2orR66"

eoag7p

e,y

2enp20"

311424

440370

202050

202223

epagizt

INTERNAL NXTJ08

INTERNAL FTTRPSET,FTNISK

EXTERNAL JOB, TIMEF,JRTSTS,JORMAX, JOBN,PUBSTS,CPOPJ,CHKSHF

ENTRY XCKCSS

T=TAC

N=TACL

01=DEVDAT

C=0DAT

XCKCSS:

NXTJOB¢

NXTO:

NXTLt

NXT21

NXT31

NXT41

NXT5:

NXT6S

;TEMPORARY

JQUEUE NN,

JQUEUE N0y,

MACRN,V36 19:01

SHIFTED TO MATCHING POS,

4= JlIN=69 PAGE 14

0F JBTSTS WORD

JCOUNT OF JOR LEFT TO SCAN

PUSHJ POP,CHKSHF

SETEM T

SKIPN ITEM, JOB

JRST NXTP

SKIPE TIMEF

SOSA T,JATSTS(ITEM)

SKIPA T, BTSTS(ITEM)
TRNE T,-1

JRST NXT4
MRR T,RNQUNT

SETOM RNAVAL

HRRM T,JRTSTS(ITEM)

MOVE! Q.MAXQ

SKIPN AVALTB(Q)

SOJGE QINXT2

JUMPL Q,NXT?

MOVE Q1.0

ROT N1,+t017=JWPOS

MOVED C)»JOBMAX

ADSA [TEM,JOBP(Q)

SETOM RNAVAL

CAIL ITEM, JOBN

MOVET ITEM,1

HLRZ T,JRTSTS(ITEM)

TRZ T,RUNMSK+CuuWR

CAIN T,RUNABLE(Q1)

JRST NXT#8

SOJLE C/NXT3

AQJA ITEM,NXTS

JSHUFFLE CORFE IF NEEDED

JCURRENT JOB NO,, 1S [T NULL JOB?

JYES, N0 NOT DECREMENY QUANTUM RUN TIME

INN, IS THIS A CLOCK INTERRUPT CALL?

JIYES, DECREMENT QUANTUM RUN TIME

$JIN JOB STATUS WORD

INO, JUST PICKUP STATUS WORD

JREDUCED TIME YO ZERO YET?

IND

IYES, RESET FOR RUN QUEUE QUANTUM

IFLAG TO SCAN RUN QUEUE FOR DIFFERENT J0S

JSTORE MODIFIED QUANTUM RUN TIME

JIHIGHEST PRIONRITY QUEUE SCANNED FIRST

JSHOULD THIS QUEUE BE SCANNEN FOR A RUNARLE JOB?

INO, LOOX AT NEXT LOWEST PRIORITY QUEUE

IYES, LOOKED AT QUEUES NOUFUF-1,,,@8?

IMOVE QUEUE INDEX TO PROPER POS,

1ITO MATCH J0B STATUS WORD

IND, SCAN ALL JOBS(EXCEPTY NULL J0B!
JSCAN ALL OTHWER JOBS [N TH!S QUEUE FIRST

$FLAG RUN QUEUE BEING SCANNEN

J0B NO,L?

NULL JOB)

JIGREATER THAN HIGHEST

JYES, RESET TO 1(SKIP
118 JOBR RUNABLE?

IMASK OUT JOR STATUS BITS WHICH DQ NOT MatTTER

JADD IN QUEUE MO, IN PROPER POSIYION

JYES, IT 1S RUNABLE AND IS [N TH!S QUEUE

INO IT IS NOT, SCANNED ALL J0£3S YET?
INO, LOOK AT NEXT JO®
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92
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T. WASTINGS/TH TS3,17 6

730242

reraal

?2erQ4d

29745

rarRae

7e2na7

7QrP5e

250

732851

707252

227253

7907254

227955

722056

7278587

P22CFQAD

2272#1

787762

727263

707264

7072485

201249

202229

33637

344170

40327¢

263140

207040

3g2270

126p4¢

22170

226179

375222
ap2p72

202272

3221

221¢4@

137940

22ega2

542244

263140

702032

ngAQrA7!

FRANKG!

ag2231"

A2R266"

AQ202¢

ooneA0

20m221

ngagan:

22222

Aynznl

agezes!

PeRas6!

cg2a75"

07gze

202272

o7z

‘22113

fpAz34

22922720

NON-SWAPPING SYSTEMS

SEP 67 VaAQ1L

P HERFE

NXT7¢

NXT8B

TFN

MOVED C,JORN

MOVE ITEM,J0R

SKIPN 01 ,RNAVAL

AOJA Q./NXT4 ,

SETZR ITEM,RNAVAL

POP. PNP,

FTTRPSET,K

EXTERNAL STOPTS

MOVE T,STOPTS

CAIE ITEM,1

JUMPN T,,NXT§

CAlE Q,TSQ

FAIN QsWSQ

SOSGE AVALTB(Q)

SETZM AVALTB(Q)

MOVEM ITEM, JOBP(D)

JUMPE Q,CPOPY

MOVETD T,RNQ

P2 T,PJURSTS

MOVE T,QUANTS(Q)

HRRM T, JRTSTS(IYEM)

pPQPy PDP,

MACRN, V36 19:21 4-JUN=-69 PAGE 1S

IF NO JOBS FOUND TM1 Ry (f=z-1)

ALL JO28S INCLUZING PAOSSIRLY NJLL B

W]TH LAST JCB TC RUN

PHAS RUN CUEUE(G,Ql=2) BEE' SCANNED?

INO, FLAG THAT S HAS anTM SCAN RUN “UELEtu.dl 2

1YES, CLEAR FLAG, SET “JLL JA8 T~ Aagwy

1RETURN

1SCAN

ISTARTING

+HAS A TRPSET Uy0O BEEN DONE FCR ;081

IwlTW NON ZERG AC?

11S THIS J0B 17

IKEEP LOOKING IF NCT J7B1 AND

ISTOPTS FLAG SET

JIS THIS TTY WAIT SATISFIEN Q7

FIS THIS 10 WAIT SATISFIED QUEUE?
JYES, DECREMENT COUNTM OF UNDBS W!TH SATISFIED io

INN, CLEAR AVAILABLE FLAG FOR THIS QUEUE

1SAVE JOB NUMBER FOR THIS NUEUE FOR NEXT TIME

11S THIS RUN QUEUE?

INQ, SET STATE CODE YO RUN

ICLEAR WAIT CODE(SO HE wWwILL RE 1N RUN 2UrUE)
3SET QUANTUM RUNNING TIME FQR ARUFUE

IWHICH JNE wAS JUST LEFT

1 RETURN
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117

118

119

120

121

122

123

124

125

126

127

128

129

139

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

158

151

152

153

154

155

156

157

158

159

160

1561

162

163

164

145

166

147

168

169

poRB66

P00066

200067

go0a72

280071

ap0872

20873

Peoa74

000000

apepap

20000

702000

e0ee00

po0Q00

Pe0peo

0p0200

ogeoa0

eenoua

voeoo@

Poeeneg

eoooee

200000

oooea7

oeaoe?

INTERNAL FTCHECK,FTMONP

IFN FTCHECK+FTMONP,¢

EXTERNAL JOBP,AVALTB,REQTAR,NUANTS

JEFINE X(A,B)

< EXTERNAL A'AVAL,A'REN,AYOUNT

INTERNAL A'Q
AtQ=7Z

FEZ=EZel

>

Z2=zp

QUEUES

LOC=22

>

IFE FTCHECK+«FTMONP,<
$ APPROPRIATE ENTRY IS NON-ZERO WHEN SCHEDULEP SHOULD LOOK
$PAT THAT QUEUE TO FIND A JOR TO RUN
JWSAVAL CONTAINS THE NO, OF JOBS WITH 10 WAIT SATISFIED(@=NONE)

JSIMILARLY FOR TSAVAL

DEFINE X(A,B)

< INTERNAL A'AVAL,A'Q

AtQ=,=-AVALTR

AVYAVALY @

>

INTERNAL AVALTB

AVALTB! QUEUES ¢ X RN,7 ¢ INTERNAL RNAVAL,RNQ
RNAVALT @

WSAVAL: 7

TSAVALY @

STAvaL: @

DTAVALY @

NCAVALY 2

MTAVALSY @

LOC=,-AVALTB

>

NQUEUE=LOC INO, OF QUEUES COUNTING RUN QUEUE
XP MAXQ,NQUEUE=-1 IMAX STATE CODE WHICH HAS A QUEUFE

$DEFINE STATE CODES WHICH DO NOT HAVE QUEUES ASSOCIATED WITH THEM

DEFINE X(A)

< INTERNAL A'Q

' At@=LOC

LOC=L0C+1
>
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173

174

175

176

177

178

179

1RQ

181

182

- SCHEDULING ALGORITHM FQR NON=SWAPPIMNG SYSTEMS
T, HASTINGS/TH TS3,17 6 SEP 67 Va0l

7oep?5

2A@gMR75

reee76

ngR@az7

7gRi1eo

goR1AL

rpRLA2

20M103

00020

ARAQYAR

20AGAR

AGRA@CQD

neAGAG

AQAQAD

rRABA0

Pogonl

707001

Pprgal

ceAgnl

ngeeel

agagni

gpagmi

IFE FTCHECK+FTMONP.

MACRN,V36 19101

;LAST JOBR SCHEDULED FOR EACH QUEUE

JORP: REPEAT NOQUEUE,X

EXP

£XP

EXP

EXP

EXP

EXP

EXP e

EXP 1>

4= JUN=69 PAGE 17
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183

1R4

185

1Rr€

187

188

1RO

108

191

192

193

104

165

166

197

198

199

27¢

271

2re

- SCHFDULING ALGORITHwv
T. HASTI GS/ThH TS3,17

PZ7174

Te2L75

?R2176

7a0177

727112

7111

797112

prgng

rprere

roeeve

20227¢

r@207¢

rere~e

AN 2
i 2gaeze

2Q2220

2argng

02279

282220

eazzre

2027222

FOR NON=SWAPPING SYSTEMS wMACTRA, V36 19121 4-JiUN-69 PAGE 1R
SEP 87 v221

ISHARARLF "EVINE REZUEST TABLE(GENERALIZFZ FPR CTHER QUCUES
FCONTAING Tho NUWEER OF U0RS WATTING TN USE SHARABIE DovICE
PRSREG AMD RNREG 4RC UNLSEN

TEFINE X(A,R)

< L'REN :

INTERINAL A'RFQ

>

INTERNAL RFEGTAR

RETTABY AUELFS o Y AN,T7 e RNRER:T 2
Y WS,6 ¢ ~SRENY 7

X TS5,6 TSRE~Y 7
X ST,6 ¢ STRE~Y 2
X DT,4 ¢ NTRE~1 »

X NC,4 o+ NCREFT 7
X MT,4 o MTREAY

TCo)
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T, HASTINGS/TH TS3,17 6 SEP 67 Vel

PQUANTUM RUNNING TIMF FQR EACH QUEUE IN JIFFIES(CLOCK TICKS)

273

274 NEFINE X(A,B)

275 < AYQUNTY EXP B

e INTERNAL A'QUNT

2727 >
278

209 P@e113 2000e¢P PO2@2A7 QUANTS: QUEUFS ¢ X RN,7 ¢ RNQUNT £XP 7
210 Qga114 0200QRQ @@72026 X WS,6 ¢ WSQUNTE EXP 6

211 @Q@0115 rO0QRR0 QQ2QA6 X TS,6 ¢ TSOQUNTSY EXP 6

212 @Qf116 0Q0oPE QOARA6 X ST,6 ¢ STQUNT! EXP 6
213 ree1i7 noeenp QPMEN4 X BDT,4 ¢ NDTAUNT! EXP 4

214 (7@@120 QPN OQRCAP04 X DCs4 ¢ DCAUNTE EXP 4
215 0ner121 0QCp20 00QAQ@4 X MT,4 ¢ MTAUNT) EXP 4
216

217 >

218 END,

NO ERRORS DETECTED

PROGRAM BREAK IS @@@122
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AVALTB

CMWB

DCAVAL

DCREQ

DYo

FTcCL

FTL.OGI

FTSWAP

ITEM

JOBMAX
JWPOS

MTAVAL

MTREQ

NXTQ

NXT3

NXT6

NXTINI

PJBSTS

QUANTS

RNG

RUNABL

STAVAL

sTQ
T

TIMEF
TSQ

VCLKECS

WSQUNT

SYMBOL TABLE

PeOB66"

200200

ngapg73t

nRO111!

zo0en4

neroeo

7eA020

npegee

goegma

oRap27"

200816

zoep74!

av0112"

noeeL7’

79923

aQ0o40!

pe0000!

200062

202113

neRgng

442000

peeg71’

000323

pooRR1

oQ0p11"

ngogn2

pedea1

202114

INT

INT

INT

INT

INT

INT

EXT

INT

INT

INT

INY

EXT

INT

INT

INT

INT

EXT

INT

INT

INT

C

CPOPY

nca

NEVDAT

DTOUNT

FTCHEC

FTMONP

FTTRPS

JBTSTS
JOBN

Loc

MTQ

NQUEUE

NXT1

NXT4

NXT7Z7

NXTJ0B

0

REQTAB

RNQUNT

RUNMSK

STOPO

STOUNT

TAC

TIOWQ
TSQUNT

WSAvVaAL

WSREQ

777777

MACRN,V36 19:01

neeens

002601

ngARrs

npAR76

7go117?

ngngag

2002009

777777
npN@s4!

apagaz!

nOAG14

poAQeé

aQAG»7

nga029!"

neAEzRy!

ngapaz:

npagas!t

ngeE32

200104

782113"

111424

oRnQ13

700116

poeeni

2072310

@@2115"

7Q0067!

200125

EXY

INT

INT

INT

INT

INT

INT

EXT

EXT

INT

INT

INT

INT

INT

INT
INT

INT

INT

INT

INTY

INT

4-JUN=-69 PAGE 207

CHKSHF

NAT

NCQUNT

DTAVAL

NTREQ

FTDISK

FTRC1@

10WQ

JO8

JOBP

MAXQ

MTQUNT

NULQ

NXT2

NXTS

NXT8

PDP

01

RNAVAL

RNREQ

SLPQ

STOPTS

STREQ

TAC1

TSAVAL
TSREQ

WSQ

XCKCSS

2goons:

1)

naaize!
ngegz2!

eg211o

220000

200000

agasa7

AgRB43!"

ngaa75!

] gy

ngai121!

nenRgLe

agBg22

AgoR32!

paoogsa:
7gAQQ3

noRaeze

gooR6s!

Aed104?

2oae11

¢20250"

ag21a7!

feaen2

0p0270"

re0126"

A0APA1

70025

FXT

TNT

INT
TNT

INT

INT

INT
EXT

INT

INT

TNT

TNT

INT

INT
INT

FXT
INT
INT

INT

TNT
INT

TNT



A

AC1

AC2

AC3

AEFERR

AL

ASSCON

ASSPRG

AVALTB

B

BUFPNT

RUFWRD

c

CHKSHF

CLKR

CLSIN

cLsourt

CMWB

CORCNT

CcPOPJ

n

DAT

DCAVAL

bCL

I

pcLo

NCLR

DCcaQ

NCAUNT

DCREQ

oDl

noo

DEN

NDEVADR

DEVBUF

DEVCHR

DEVCTR

DEVDAT

DEVEXT

NEVFIL

NEVIAD

NEVIONS

DEVLOG

NEVMOD

NEVNAM

NEVOAD

NEVPPN

NEVPTR

NEVSER

nGF

NHNG

DIN

DINI

o
o

o

[
=
Y

L
 

U
~
 

o

O
O
V

O
O
D
O
R
O
O
O

[
N

pS
)|

154%

215

221

o
o

O
O
O
O
N
O
N

107 108 146 148# 149

84 88

81

51

50

150 151 153 155 156



DLK

OMT

DNAERR

pou

nR

DRL

NRN

NSER

ns1

NSKRLB

nso

DTAVAL

nTeQ

DTQUNT

NTREQ

NVAVAL

DVCDR

DVNIR

DVDIRI

nvois

nVNDS¥K

nvoTa

NVIN

NVLNG

NVLPT

DVMTA

nvour

NVPTP

NYPTR

nvTTY

ENTRR

FBMERR

FNFERR

FRGSEG

FT2REL

FTATTA

FTCCL

FTCHEC

FTDISK

FTEXAM

FTFINI

FTGETT

FTHALT

FTKCT

FTLOGI

FTMONP

FTPRY

FTRA1Q

FTRC12

FTRCHK

FTREAS

FTSLFE

FTSW4&P

6#

6#

6#

6#

6#

6#

6#

6#

6#

6#

6#

153

163

213#

199#

6#

6#

6#

6#

6#

6#

64

6#

6#

6#

6#

6%

6#

6#

6#

6#

6#

6#

6#

6

6%

10#

10#

6#

6#

6#

6#

6#

10#

6#

6#

6#

10#

6#

6#

6#

10#

[o
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e 
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e 
T
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S
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153#

153#

214

200
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e 
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o
 
e

 
S
0
 
e

 
NN

 e
 
N
 
o 
S
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S
0
 

N 
M
o
 
B
N
 
N
0

117

44

117

119

153

119

138

199

134

172#

213

172



FTTALK

FTTIME

FTTRAC

FTTRPS

FITTYS

HSAMSK

HSAPNS

HSASIZ

HUNGCT

HUNGST

1

1B

1BUFB

1CLOSB

1LM

TLUERR

INBFR

INITR

INPB

10

10ACT

t10BEG

10BKTL
10807

10CON

10DEND

10DNERR

I00TER

10END

10FST

10IMPM

IONRCK

10P AR

108

10TEND

10USE

10W

J0WC

10WG

1PPERR

ITEM

JACCT

JBFADR

JBFCTR

JBFPTR

JBTSTS

JBUF

JOAT

JERR

JLOG

JNA

JOB

6#

6#

6#

6#

64

6#

b#

6#

6#

6#

6#

6#

6#

6#

6#

L

6¥

6#

6#

6#

6k

6#

64

o#

6¥#

6#

6#

6#

6#

6#

6¥

6#

6#

6#

6#

6#

6#

171

6#

6w

1a9

6¥#

6#

6#

o

45

oW

6#

6#

6¥

45

n F
-

L
o
 
0
K
+
 

o 
W 

o
 
o
 

R 
o 
R
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S 

o
 )
}

[
N

~
3

[ -
m

i

3
t

96

56

61

89

59

66

61

80

66 74 78 79 ag 85 89 92 ive



JOBMAX

JOBN

JORP

JRG

JWPQOS

JWS 7

JXPN

LISTSN

Loc

LOOKB
MAXQ

MEDDLE

MTAVAL
MTQ

MTQUNT

MTREQ

NECERR

NLEERR

NQUEUE

NSDERR

NSFERR

NSHF

NSRBIT
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