CLOCKL - CLOCK, CONTFXT SWITCHING, AND JOB STARTUP AND STOP RQUTINES - V412 MACRO,V36 19101 4-JUN-69 PAGE 1

1 i#esCUPYRIGHT 1969, DIGITAL FQUIPMENT CORP,, MAYNARD, MASS,vu#
2
3
4 }THIS SUR-PROGRAM ASSEMBLED “YITH SYSTEM PARAMETER FILE - S,MAC(V414)
5 XLIST
6 LIST
7 $THIS SUB-PROGRAM ASSEMBLED WITH CONFIGURATION DEPENDENT FEATURE SWITCHES = FT50SB,MAC(
8 Va3
9 XLIST
10 1.1S7T :
11 TITLE CLOCKL = CLOCK, CONTEXT SWITCHING, AND JOB STARTUP AND STOP ROUTINES = va12
12 SUBTTL APRINT TH/TH/CHW TS 20 MAY 69
13 XP VCLOCK1,412¢ '
14 3 PUT VERSIOM NUMBER [N GLOB LISTING AND LOADER STORAGE wmAP
15
16 FNTRY CLOCK1 PALWAYS LOAD CLOCK! IF LIBRARY SEARCH
17 7eeune CLOCK1:
18
19 $THIS SERVICE ROUTINE RUNS QN A HIGH PRIORITY CHANNEL
2@ $AND REQUESTS INTERRUPTS ON LOWER CLK CHANNEL
21 $}FOR SCHEDULING JOBS AND ERRAR HANDLING THAT THE USER
22 318 NOT ENABLED TO HANNLE HIMSELF
23
24
25 EXTERNAL TIME, TIMEF,CLKFLGsREQCLK,APRCHL, APRPC,UPTIME
26 EXTERNAL JOBDAT, JOBTPC, JOBCNT, JORAPR, APRERR,SCHENF
27
28 EXTERNAL APRILM,COMMAN,CONMES, DEVCHK,DEVSRC, FRROR, INLMES
29 EXTERNAL RELFA9,CRSHWD,CRASHX
3@
31 INTERNAL FTTTYSER JTHIS ROUTINE MAY BE ASSEMRLED TO WORK WITH EITHER
32 I THE OLD SCNSER OR THFE NEW TTYSER.
33
34 ‘
35 INTERNAL FTCHECK,FTMQONP
36
37 1FN FTCHECK+FTMONP, <
8 EXTERNAL DATA,APRCON,APRINL,CLKS17,DAMESS,UU0B,CLOCK
39 INTERNAL UUO1
40 >
41 IFE FTCHECK+FTMONP,<
42 INTERN CLOCK,DAMESS
43 EXTERN CIPWTM
44 Q0200 Q@OPQP0 231028 APRCON: 2312702 JMONITOR ENABLED CPU FLAGS
45 Qeerl  fere?Q  ABA0AE  APRIN1I A JUSER ENABLED CPU FLAGS
46 MENQA2 AONQPD RQMJZ@ CLKS17: @ JPLACE T0O SAVE AC17 ON CLOCK INTERRUPT

47 72pPQN3 266250 147132 DNAMESS: ASCIZ /=JAN-/

RG24 ARARAG 207000
48 0Q@@R5 p@447Q 202028 CLOCK: POINT 36,CIPWTM,35 IBYTE POINTER TO CLOCK REQ QUEUE
49 >



ClLnCK1

50
51
52
53
54
55
56
87
58
59
60
61
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
ag
a1
A2
83
R4
RS
86
87
A8

CONTEXT SWITCHING, AND JOB STARTUP AMD STOP POUTINES - v412 MACRO,V36 19:081 4-JUN-69 PAGE 14

29 MAY 69

- CLOCK.
APRINT TH/TH/CHW TS

INTERN APRINT

naegn6 254070 202811' APRINT: JRST APRPAR JALWAYS CHECK APR AND Pl DEVICES

Aaege7 254pnp Q02007 JRST $CHECK QTHER DEVICES

207010 700620 240070 APRPCL: CONQ PI[,240000 $TURN OFF MEM PAR, ERR, AND
;3 ENABLE FOR MEM PAR AND TRY AGAIN
} (DO NOT TURN OFF POWR FAIL AS THAT PERMANENTLY
3 DISABRLES POWR FAIL INTERRUPT)

neEPLL 70077¢ 6@CP02@ APRPAK! CONSZ P1,600002 IMEM PARITY ERROR OR POWER FAILURE?

ngA@12 254279 D0Re@10! HALT APRPCL JYES, HALT MACHINE, CLEAR FLAGS AND TRY AGAIN
1 ON CONTINUE

ngep1L3 702360 A0ARAG' CONSD APR,®APRCON 3 INTERRUPT FOR APR?
} ALWAYS AT LEAST FOR CLOCK,ILM,NXM,PD OVF
} RH MODIFIED EACH TIME USER RUNS IN CASF HE IS
3+ ENABLED FOR PC CHANGE DR AR OVF

npA@E14 254070 000007 JRST APRINT+1 INO,»CHECK OTHWER DEVICES AN THIS Pl CHANNTL

naR@E15 332070 @AQ2000 SKIPE CRSHWD 118 LOC, 3@ CLOBBERED?

700916 254070 000@R0 JRST CRASHX JYES =~ GO SAVE AC'S & STATE OF ALL DEVS,

#RApL7 700340 @Q@1000 CONSO APR, 2010200 JYES, IS IT CLOCK?

AeA@20 254p70 AYOA3IT7! JRST APRER INO, GO CHECK ERROR FLAGS

"png21 350070 QOA0RD 40S TIME JYES, INCREMENT TIME OF NAY

#Ar@22 3509070 CO2QAD A0S UPTIME JUPTIME 1S LOADED AS ZERD,AND IS NEVER Ct EARED

7A7Q23 476070 OPAAQGO SETOM TIMEF JFLAG THAT APR CLOCK HAS TICKED

ngAp24 476070 Q200002 RETOM CLKFLG JSET FLAG FOR CLK FORCED INTERRUPT

AQP@25 707670 QABABAQ ONO P1,REQCLK IREQUEST INTERRUPT ON CLK CHANMEL

AgP@26 700320 0p2091’ S7 APR,8APRIN1 $1S USER ENARLE FOR ANY FLAGS(INCLUDING cLOCK)

' } RH ALSO MONIFIED EACH TIME A USER RUNS

AQR@27 254078 2@0032°' JRST AP J IYES, GO PROCESS TRAP

AQRA30 700200 A01000 COND APRYEBEI+APRCHN INO, CLEAR ONLY THE CLOCK FLAG

790031 254520 0p0200 JEN @APRCHL JDISMISS INTERRUPT

SHERE ON CLOCK FLAG AND IT OR SOME OTHER FLAG IS ON WHICH USERS waANTS

200032 700200 001070 APRER1: JNOW CLEAR CLOCK FLAG

7Q0Q33 250041 0PRA3L" JSAVE TAC, GET PC

’pPP34 603042 017400 $11S PC FROM USER MODE?

AQRP3I5 254005 002243 JYES, GO TRAP TO HIM

79236 25407p P0AG61" INN, GO CHECK IN CASE ALSO A SERIQUS ERR"R




cLockl

89
@
91
92
93
94
95
96
97
S8
99
100
171
122
173
174
175
106
177

178
179
110
111
112
113

- CLOCK,

APRINT TH/TH/CHW

?ene37
neAnan
renp4al
npr@az
rQnBa3
7oepa4

ngaAR45
"grp46

7gapa7
noaes59
7orgs1
72anpse
APAP53
2Qngs4

"@0B55

naras6
ARNBS7

"P0060

CONTEXT SWITCHING,
TS 20 MAY 69

250040
603040
700360
254000
250340
202047

700247
513047

40239¢
541040
542040
540047
250340
702200

621048

250040
7002%8

254520

2eR@33!
fLagae
ngaeony’
2pan6L!
2enoae
20720

pereed
AOABRY

pgeamL’
2310920
noazag’
oanoe9
20243
200440

4422080

202937
43M112

A00@56 "

AND JOB STARTUP AND STOP RQUTINFS = v4l2

MACRO,V36 19:@1 4-JUN-69 PAGE 15

JOTHER APR INTERRUPTS BESIDES CLOCK

APRER?

APRER4!

APRERS:

EXCH TAC,APRCHL

TLNE TAC,USRMON

CONSQ APR,®APRINY

JRST APRER2

EXCH JDAT,JOBDAT

MOVEM TAC,JORTPC(JDAT)

CONI APR,JOBCNI(JDAT)
HLLZS JOBENB(JDAT)

SETZM APRIN1

HRR! TAC,231000

HRRM TAC,APRCON

HRR TAC,» JOBAPR(JDAT)
EXCH JDAT,JOBDAT
COND APR,443+APRCHN

TLZ TAC,442000

EXCH TAC, APRCHL

CONO APR, 430117+ APRCHN
feo?

JEN @APRCHL

ISAVE TAC, GET PC

31S PC IN USER MODE?

JYES, 1S USER ENABLED FOR THIS ERROR

INO, PRINT ERROR MESSAGE AND STOP JOB

JYESs SAVE JDAT, GET CURRENT JNB DATA ARrFA ADR,
JSTORE PC IN JOB DATA AREA

JSTORE APR IN JOB DATA AREA

$CLEAR SOFTWARE FLAGS SO THAT USER MUST nQ

} ANOTHER APRENB UUO IN ORDER TO ENABLE TRAPS
JALSO CLEAR USER APR CONSO FLAGS

JAND SET MONITOR TQ LOOK ONLY FOR

IPD OVF, ILM,NXM, AND CLOCK

- JGET USER LOC TO TRAP TO

JRESTORE JDAT,JOBDAT
IDISABLE FOV, AROVF IN CASE ON
1S0 USER MUST REENABLE WITH SETAPR UUO

JICLEAR FOV (PC CHANGE ON PDP-6)
} SO INTERRUPT MAY BE DISMISSED
JRESTORE TAC & APRCHL

JCLEAR ALL ERROR FLAGS WWICH CAN CAUSE IMTERRUPTS
} EXCEPT CLOCK FLAG(ELSE LOSE TIME OF DAY)
JDISMISS INTERRUPT

AND AR QVF FLAGS
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APRINT TH/TH/CHW TS 2@ MAY 69

114 0@CR61 7Q0349 230008 APRER2! CONSO APR, NXM'ILM'POEf{z:;S EXEC CARE?

115 0gAg62 254000 QA3P55' JRST APRER3 INO. [GNORE EXEC OVERFLOW (MUST BE FOV OR AROVF k- Lhti\
116 (ABAR63 202040 ROAQAR MOVEM TAC, APRPC, ISTORE ERROR PC FOR CLK GHANNEL

117 @o0@64 700240 000200 CONI APR,APRERR }STORE ERROR FLAGS

118 ‘ 1 (ALLSO USED AS ERROR FLAG)

119 0@0BQ65 476000 000024 SETOM CLKFLG i $SET FLAG FOR CLK INTERRYPT

120 0OPR66 476PCQE (BOBQA0 SETOM SCHEOF IFLAG THAT RESCHEDULING IS NEEDED

121 : 3} (EVEN THOUGRH PC MAY RE IN EXFC MODE)

122 Q@9@67 700600 080025 TONO PI.REQCLK 1 JREQUEST INTERRUPT IN CLK CHANNEL

123 (p@R@7y 70A3np 020000 rONS?2 APR, ILM JWAS ERROR ILLEGAL MEMORY(FROM USER)?

124 a@2@71 S41040 200000 HRR1 TAC,® }YES,CLEAR RH OF PC,SO A SECOND ILM INTERRUPT!

125 i WILL NOT OCCUR IF THIS IS A WILD PCC(ANN A POP-10)
126 IFN FTHALT.<

127 CONSZ Pl.g03400 $ARE ANY PI'S IN PROGRESS 0OF LOWER PRIORITY THAN APR?
178 I (PDP=-18 BITS ONLY) :

129 HALT ,+1 JYES, HALT SO CONTINUE WILL TRY TO RECOVFR

130 >

131 000972 254000 220055 JRST APRER3 INO,MUST BE UUO LEVEL(OR USER MODE AND

132 I MEMORY DROPPED OUT)
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APRINT TH/TH/CHW TS 2@ MAY 69

133 SUBTTL CLOCK = LOW PRIQRITY CLOCK SERVICE(CLK)

134

135 3 THIS ROUTINE RUNMS ON THE LOWEST PRIORITY Pl CHANNEL AND AT UUO LEVEL

136 . 3TO CAUSE AN INTERRUPT ON CLX CHANMEL}

137 H SETOM CLKFLG JFLAG THAT INTERRUPT HAS BEEN REQUESTED

138 } CONQ P1,CLKREG REQUEST P! INTERUPT ON LOWEST Pl CHANNEL

139 STHE FOLLOWING OTHER FLAGS MUST ALSO BE SET

149 ; APRERR-APR DETECTED ERROR [N CURRENT JOR

141 }SCHEDF -RESCHEDUL ING MUST TAKE PLACECEVEN THOUGH PC IN EXEC MODE)

142 JTIMEF=-APR CLOCK HAS TICKED ON HIGH PRIQRITY CHANNEL i
143 ISEE APRSER AND RUNCSS TO SEF HOW THIS ROUTINE IS CALLED ;
144

145 JCLK SERVICE PERFORMS THE FOLLOWING ON A REGULAR BAS!S!

146 $PROCESSES CLOCK QUEUE REQUESTS

147 $CALLS CONSOLE MONITOR COMMAND DECODER

148 JCALLS CORE SHUFFLER

149 I THEN CALLS SCHEDULER

150 $1F THE CURRENT JOB 1S5 IN EXEC MODE THE ABOVE 4 TASKS ARE :
151 $DELAYED UNTIL THE CURRENT J0B ENTERS 4 STOPPABLE STATE: I,E., UNTIL I
152 H 1, JNOB STARTS TO WAIT FOR A RUSY SHARARLE DEVICE

153 } 2, JOB STARTS T0 WAIT FOR 10 TO COMPLETE

154 } 3, CONTROL ARQUT TO RETURN TO USER MODE

155 JTHEN CLK SFRVICE 1S ENTERED AT THE UUO LEVEL

156

157 2g@ea5 STOR=DAT ;
158 298071 T=TAC :
159 220@@2 Tis=TAC1

160 BOPEA7 JA=JDAT

161 '
162 $THE CLOCK REQUEST QUEUE PROVIDES THE REST OF THE MONITOR :
163 JWITH THE ABILITY TO BE TYRAPPEN TO AFTER A NUMBER OF CLOCK TICKS X
164 J1HAVE OCCURRED

165 :
166 JTO MAKE A REQUEST!

167 H CONO PI.,PIOFF

168 ' 1DPB AC,CLOCK ISTORE CLOCK REQUEST IN QUEUE i
169 . 3 CONO PI,PION JTURM P1 BACK ON

178 JCUAC)=XWD ADDRESSsNO, OF CLACK TICKS+DATA®#10000

171 IWHERE DATA 1S & BITS NF INFN NEFDFD WHEN TIME RUNS OUT

172 $CLK SERVICE WILL PUSHJ PDP,ADR ;
173 IWHEN TIME RUNS QUT WITH DATA RIGHT JUSTIFIED IN AC TAC :
174 JALL ACS ARE FREE TO USE WHEN CALL IS MADE i
175
176 INTERNAL CLKINI !
177 EXTERNAL CIPWTM1,PION,PIOFF

178

179 @@0073 201040 000@25' CLKINIt MOVE! TAC,CIPWTMY JSETUP CLOCK QUEUE BYTE POINTER ;
188 (0@AE74 542040 220QA5' HRRM TAC,CLOCK fLH NEVER CHANGES(36 BIT BYTE) i

181 (@AB75 263149 00N0G0 POPJ PDP,



CLOCK1 - CLOCK, CONTEXT SWITCHING, AND JNB STARTyUP AND STOP POUTINES - vai2 MACRC,V3& 16121 4-J N-65 PAGE 1&
fLOCK =- LOW PRIORITY CLOCK SERVICE(CLK)

182

1R3 JHERE AT UUQ LEVFL WHEN JOR ROES INTO 10 WAIT OR SHARARLFE JEVICE wAlT
184 ;CALLY  PUSHJ PDP,WSCHED

185 H RETURN HERE WHEN RUNABLE AGAIN

186

1R7 INTERNAL WSCHED

1R8 EXTERNAL JOBN14,J0RDAC,USRPC,J0BD16,NULPOL

189

198 PQEME76 262140 0@@EM@ WSCHED: POP PDP,USRPC JSAVE PC IN PROTECTED PART QF SYSTEM 3ATa
191 @pRg77 201747 204000 MOVE! ACZ,JORDAC(JDAT) JSAVF ACS 2-16 [N DUMP ACS

192 @¢@ar1ed 251747 00000 ALT AC3,J0BD16(JDAT) JIN CURRENT JOB DATA AREA

193 @0e171 201140 702000 MOVE! PDP,NULPDL FNULL JOR PD LIST

194 ppeir2 5085140 QP000A0 HRL ] POP,MJORP1Y JUSED TO CALL SCHEDULER AND COMMAND 2ECORER
195 } OTHERWISE GET PD OUF

196

1907 227173 254070 020135 JRST RSCHED 160 RESCHEDULE

198

199

20@ JHERE AT UUO LEVEL WHEN CURRFENT JOB RETURNS TO USER MODE

271 JFROM A UUO CALL AND ETTHER:

222 ; 1, CURRENT JOB TYPED CONTROL C WHWILE IN EXEC MODE

273 ; 2, CLOCK FLAG WENT OFF WHMILE CURRENT JOB WAS

2244 } IN EXEC MODE

205

206 iCALLY PUSHJ PDP,USCHED JFROM UUOCON(UUO HANDLER RETURN TO USER)
277 H RETURN HERE WHEN RUNABLE

2786

279 INTERNAL USCHED

218 EXTERNAL JOBDPG,JOBDPD,USRPC

211

212 707174 262148 DP@276' USCHED! POP POP,USRPC JSAVE PC IN PROTECTED PART OF SYSTEM DATa
213 @@Ar175 202347 R072¢0 MOVEM PROG,JOBDPG(PRNAG) ISAVE PROG [N DUMP AC AREA

214 A@PLr6 202147 Q@2270 “QVEM PDP,JORDPD(PRO%Z) 3SAVE POP

215 P@P177 254070 Q@@A135" JRST RSCHED 160 RESCHEDULE



CLOCK1

216
217
218
219
220
221
222
223
224
2?25
226
227
228
229
230
231
232
233
234

235
236
237
238
239
240
241
242
243
244
245
246
247
248
249

- CLOCK
cLocx

700110
207111
70A112
78113
7114
787115
ABr116
ARRL17
70122

fee121

?pr122
re7123

ro7L24
7or175
ro2126
P27
789130
roM131

297132
700133
P7372134

s CONTEXT SWITCHING,

AND JOB STARTUP AND STOP RQUTINES - v412

- LOW PRIQRITY CLOCK SERVICE(CLK)

336000
254029
282740
200740
607740
332070
254070
202749
254520

202740

336742
201749

202717
201717
251717
2eep4n
202857
201140

50514¢
332040
26214¢

0000265
pA110"
npnen2
200000
217000
nenAa66 !
npgn121!
npRea2!
aBA113"

20104

290@53"
rpeen

200120
npap77!
202200
2pB2an2"
220200
nerieL!

ope1a2’
ngaesa’
fongae

JHERE AT
INTERNAL
INTERNAL
EXTERNAL
EXTERNAL

CLKINTI

SAVPC!

CLKERR?

CLK

CLKINT
FTTIME

INTERRUPT LEVEL

MACRO,V36 19121

CLKFLG,JOBD17,CLKCHL,SCHEDF, JOBADR, JOBD16,J0BNAC
JOBD15, JORPD1,MJORP1, APRERR, NULDAT,NULPDL

SKIPN CLKFLG
JRST CLKINT
MOVEM 17,CLKS1?
MOVE 17,CLKCHL
TLNN 17,USRMOD
SKIPE SCHEOF
JRST SAVPC

MOVE 17,CLKS17
JEN @CLKCHL

MOVEM 17,USRPC

SKIPN
MOVEL

17,J0BDAT
17 ,NULDAY

MOVEM 16,J0BD16(17)
MOVE! 16,J0BRAC(17)
LT %6,J08015(17)
MOVE TAC,CLKS17
MOVEM TAC,J0BD17(17)
MOVE! POP,NULPDL

HRL1 PDP,MJOBP1
SKIPE TAC,APRERR
PUSH.] POP,APRILM

JCLK INTERRUPT REQUEST?
INO, CHECK OTHER DEVICES
JSAVE AC 17

11S CURRENT JOB IN USER MODE?

INO, 1S THIS A FORSCED RESCHEDULING INTERRUPT?
JYES, IT [S OK TO RESCHENULE NOW :
INO, LEAVE TIMEF SET AND DISMISS [NT,

JSAVE PC IN PROTECTED PART OF SYSTEM DATa

3 STORAGE FOR CURRENT Jo®
JCURRENY JOB DATA AREA, 1S THERE ONE?

INO, MUST BE NULL JOB OR CORE 2

3 RUNS AT UUD LEVEL,REQUESTS CLK INT, TO STOP
JSAVE AC 16 IN DUMP AC PART OF JOB DATA aREA
JSOURCE=@,DESTINATION=DUMP AC @

ISAVE ACS @-13 JUST BELOW AC 16

INOW SAVE 17 [N JOB DATA AREA

JALONG WITH OTHER ACS

JSET UP PUSH DOWN LIST IN NULL JOB DATA

1 AREA [N LOWER CORE

1-LENGTH*1 (LEAVE ROOM FOR UUC PC)
11T THIS AN FRROR INTERRUPT?

JYES, GO PROCESS ERROR,APRI_ ™ WILL

S_EET APREGR
} FLAG IMMEDTATELY '

4-jUN=6G PAGE 19



cLOCK1

250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
27%
276
277
278
279
280
281
282
283
284
285
286
287
288
2R9
290
291
292

= CLOCK,

282135
702136

200137
n@0140
poR141
noo1L42
npA143
AOB144
rep145

280146
paR147
neN158

220151

280152
ABB153
neRL54
nBB155
nanL56
naR157
naz16@
poO161
700162
200163

CONTEXT SWITCHINGs, AND JOB STARTUP AND STQP ROUTINES - v4i2 MACRO,V36 19:21 4-JUN-60 PAGE 20
CLOCK - LOW PRIORITY CLOCK SERVICE(CLK)

336030
254080

336200
336070
254000
350000
402000
358004
350074

135040
2710480
272044

260140

2021e0
315180
254000
4030070
358p40
231040
235000
135048
315¢40
254000

202023
epA211"

203000
aAona00
ngn144!
neeaae
ea140°
200028
p00000

NPB565!
rgeaal
npeond

egeape

po@p21!
200080
NBB164"
#0152
ngngne
neoas?
opeaL4
negeae
200022
203155

EXTERNAL COMCNT,NXTJOB,HNGT{M,POTLST,LSTWRD
EXTERNAL TIMFF,APRERR,CLKFLG,SCHEQF,JOR,PMONTB

RSCHED® SKIPN TIMEF JHAS CLOCK GONE OFF SINCE LAST CaALL?
JRST CIP# INO, JUST RESCHEDULE

$TIME ACCOUNTING
EXTERNAL TIME,MIDNIT,THSDAT,MONTAB

IFN FTTIME, <
EXTERNAL RTIME,TTIME,J0B

SKIPN ITEM,J0B JWAS LAST JOB NULL J0B?
SKIPN POTLST JYES-WAS 1T A LOST TICK?
JRST INCTIM INO-PROCEED NORMALLY
A0S LSTWRD JYES=-INCREMENT LOST TIME COUNT
SETEM POTLST JAND CLEAR LOST TICK INDICATION
INCTIM: A0S RTIME(ITEM) 31 INCR, CURRENT JOB INCREMENTAL RUN TIME
AQS TTIMECITEM) JINCR, CURRENT JOB TOTAL RUN TINME

>
IFN FTKCT,<
EXTERN USRREL,JBTKCTY

LDB TAC,[POINT 8,USRREL,25] 3GET NO, OF 1K BLOCKS=-1FOR CURRENT USER
ADD] TAC,1 JMAKE 1T NO, OF 1K BLOCKS
ADNM TAC,JBTKCT(ITEM) $ADD IN ACCUMULATER CORE RUNNING TIME PRODUCT

} (KILLO=CORE TICKS)
IFN FT2REL.<
EXTERN CHGHGH

PUSHJ POP,CHGHGH JCHARGE USER FOR HIGHM SEGMENT IF HE HAS ~NE
>
>
3MIONITE CHECK
MOVE TAC1,TIME
CAMGE TACL1,MIDNIT IGONE PAST MIONITE?
JRST ClP2 IND
ClP3: SETZB 108, TIME IYES, RESET TIME OF DAY
A0S TAC,THSDAT JUPDATE DAY
101Vl TAC,*D31
DIV] I0S,*D12 IND,
LDP TAC,PMONTB
CAMGE TAC,TACl JEND OF MQONTH?
JRST CIPZ JYES,



CLOCK1

293
294
295
296
297
298
299
30e
3n1
372
3ng
374
345
3%6
3n7
3ns
3n9
310
311

312
313
314
315
316
317
318
319
328
321
322
323

- CLOCK.,
CLOCK -

gN164
Q7165
nRAL66
neR167
noRL70
ngRAL71
agnL72
ABAL73
neR174
n"pRAL75
neA1L76
apnL77
7aA200
neaA2ML
apB2m2
reR2@3
ngA2a4

200225
n@R226
nan207
aen219
nge211
agn212

pAB213
nBN214
n@A215
naN216

CONTEXT SWITCHING, AND JOB STARTUP AND STOP ROUTINES - v412 MACRO,V36 19101 4-JUN-69 PAGE 21
L.OW PRIQRITY CLOCK SERVICE(CLK)

$PROCESS TIMING REQUESTS STORED IN QUEUE

5502490 000205' ClpP2: HRRZ STOR,CLOCK JIGET END-OF LIST
306249 0PPQR73' CIP4: CAIN STOR,CIPWTML JEND YET?
254p20 Aom2a5! JRST CIPS 1YES
370175 020000 $0S TACL, (STOR) JOECREMENT TIMING REQUEST
602170 0R7777 TRNE TAC1, 7777 ITIME EXPIRED YET
364240 20165 S0JA STOR, CIP4 INDs CONTINUE SCAN
700608 Q2000920 CONO PI. PIOFF PYES, MOVE LAST [TEM IN LIST TO THIS
200060 202005 MOVE TAC, @CLOCK
377000 Bo2005! S0S CLOCk
202045 7pno20 MOVEM TAC, (STOR)
700600 202000 CONO PI,PION
135040 Q087566 LDB TAC, CPOINT 6, TAC1, 23] JGETY 6 BIYT DATA ITEM
207000 @GREOM2 MOVSS TAC1 JSETUP DISPATCH ADDRESS
261140 000QR5 PUSH PDP, STOR JSAVE ONLY VALUABLE aC
260142 000020 PUSHJ PDP., (TAC1) fAND DISPATCH TQ TIMING REQUEST ROUTINE
262140 @@n@M5 POP PDP, STOR
364249 0QR165! SOJA STOR, CIP4 1G0 BACK FOR MORE REQUESTS
377¢0@ 0Q@@2Q3 CIPS: SO0SG HNGTIM JIDECREMENT HUNG ID DEVICE
267140 0CeA000 PUSHJ PDPDEVCHK I1GO CHECKX FOR HUNG 10 DEVICES
332p¢0 Qonene SKIPE COMCNT §FANY COMMANDS TO PROCESS?
260140 QpoonQ PUSHJ PDP,COMMAND JYES, CALL COMMAND DFCODER
260140 0QAP3@ ClP6! PUSHJ PDP,NXTJOB sCALL SCHEDULER
492000 0200110 SETZM CLKFLG ICLEAR CLK INTERRUPT FLAG
} SET ON ALL FORCED CLK INTERRUPTS
402000 0Q@135" SETZM TIMEF JICLEAR TIMED (1 JIFFY) INTERRUPT FLAG,’
402000 2@0115!' SETZM SCHEDF JCLEAR FORCED SCHEDULING FLAG
316200 0@A137" CAMN ITEM,JOR 118 NEXT JOB SAME AS L AST ONE?
254000 0@n241" JRST CIPR 1YES, JUST RESTORE ACS AND DISMISS



cLoCckl

324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
349
341

- CLOCK, CONTEXT SWITCHING, AND JOB STARTUP AND STOP FOUTINES - v412 MACRO,V36 19:81 4-JUN-69 PAGE 22
CLOCK - LOW PRIORITY CLOCK SERVICE(CLK)

{DIFFERENMT JOB, SAVE SOFTWARF STATE(HARDWARE ALREADY SAVED)

EXTERNAL JOB,J0BDAT, JOBPRT,USRPRT,USRHCU,JOBJUDA

?or217 33634@ 0g@L22' SKIPN JA,JOBDAT JNULL JOR OR CORE @ ON 0LD J0B?
ran22@ 254070 0A@n230° JRST CIP7 JYES, DO NO SAVE SOFTWARE STATE
AgM221 201047 Qanoed MOVETD T,JOBPRT(JA) JDFST,=FIRST LOC PROTECTFD FROM USER
f@A222 505040 NONO20 HRL] T,USRPRT 1SOUR,=SYSTEM DATA STORAGE FAR CURRETN JnB
agM223 331120 PoAeA0 SKIPL T1,USRHCU IMOVE NO, OF OLD USER 10 CHAN, IN USE
peM224 Q3170 00AB17 CAILE T1,17 JMUST BE 17 OR LESS(I0 MIGHT

i CLOBRER IF ADDRESS CHECKING MISSES)
p@Re225 201100 0QRCQA0 MOVEL! T1,0 IMOVE ONLY CHN @ IF NEG, OR GR 17

} SAVGET SETS LH NEGATIVE DURING 10 AS A FLAG
t SINCE 1T DNES 10 INTQ AND OUT OF
} CHANNEL LOCATIONS (J0BJDA+1..,J0BJDA+17),
npA226 270348 000002 ADD JA,T1 JRFLOCATE TO USER AREA
fPA227 251047 QOO0 BLT T,J0RJDACJA) JMOVE TQ USER JOB DATA AREA
3 STOP WITH USER CHANNEL @-1+«C(USRHCU)



CLOCK1

342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360

361
362
363
364
365
366
367
368
369
378
371
372
373
374
375
376
377
378
379
38R0
381
382
383
384
385
386
387
388
3A9
390
391
392
303
394
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CLOCK - LOW PRIORITY CLOCK SERVICE(CLK)

IRESTORE SOFTWARE STATE OF NEW JDB,THEN HARDWARE STATE
INTERNAL NULJOB.NULADR

EXTERNAL JOB,JRTDAT, JORDAT,USRPRT, JOBPRT
EXTERNAL JOBHCU,USRJUDA,; JOBENE, APRCHN, APRNUL,NULDAT,NULERR

pA232 NULJOB?® JTRANSFER HERE FROM SYSINI WITH I1TEM=0
A@N23IN 202200 @oB215' CIP7: MOVEM ITEM,JOB }STORE NEW CURRENT JOB NUMBER
nPA231 260140 0OPM256' NULADRY PUSHJ PDP,SETRL1 1GO SETUP HARDWARE AND SOFTWARE RELOCATIAN
} INFORMATION FQOR NEW CURRENT USER
2@0232 322200 000252 JUMPE ITEM,NULJB $1S NEW JOB THE NULL JOB?
IFN FTHALT <
SKIPN JA JD0ES JOB HAVE CORE ASSIGNED?
HALT $NQ -ELSFE CLOBBER MONITOR
>
A@A233 201@408 0BG222" MOVE! T,USRPRT INO, DEST,=PROTECTED AREA IN MONITOR
PO7A234 505p47 00221 HRL.1 T,J0BPRT(J4A) )SOURCE=FIRST PROTECTED LOC, IN JB DATA AREA
nEM235 331127 00AAG0 SKIPL T1,J0BHCU(JA) JMOVE NO, OF USER 10 CHAN, IN USE
nEA236 303100 BBAG17 CAILE T1,17 JMUST BE 17 NR LESS(!0 MIGHT CLORBER
} IF ADRRESS CHECKING MISSES
pOA237 201170 00AQ00 MOVE! T1,0 JMOVEJUST CHAN @ IF NEG, OR GREATER THAN 17
} SAVEGET SETS NEG,DURING IO
200240 251842 NOCGOQR RLT T,USRJDA(TL) JAND MOVE INTO MONITOR

JRESTORE HARDWARE STATE OF CURRENT JOB

fE@241 336344 000000 CIPB: SKIPN JA,JBTDAT(ITEM) $1J0B DATA AREA(IS THERE ONE?)

ApM242 201340 AQA123! MOVET JA,NULDATY INO, MUST BE NULL JOB

790243 205747 @@A125! MOVS! 17,J0BNAC(JA) IRESTQRE DUMP ACS

neA244 251740 202017 BLT 17,17

nen245 332000 0P8133" SKIPE APRERR 101D AN ERROR OCCUR WHILF CLKP! IN PROGRFSS$
1 (ON CLK Pl OR HIGHER)

nQ0246 254p7¢ 000122 JRST CLKERR 1YES, GO PROCESS ERROR

apA247 33600%¢ Aa0230" SKIPN JOR )IS THIS JOB THE NULL JOR?

npR259 336¢0r0 AQ2070 SKIPN NULERR JYES, HAS AN ERRQOR OCCURRED WHILE NULL JnB:

1 WAS RUNNING? [F YES, RFSTORE AfS
1 ILL UUO LOSED ACS
r@R251 254520 000121 JEN @USRPC JDTSMISS CHANNFL(IF INTERRUPT IN PROGRESS)

s THE NULL JOB
$RUNS IN USER MODE WITH PC=1 AND COUNTS IN AC @

EXTERNAL APRNUL,TIME,THSDAT,MINNIT,NULERR

ro0252 NULJB
1FN FTCHECK, <EXTERNAL MONPTR,MONSUM, CHECK
MOVE TAC,MONPTR
PUSHJ PDP,CHECK
CAME TAC1,MONSUM
HALT ,+1

AQ0252 403070 207250 SET28 @,NULERR iCLEAR A 2 USED FOR USUAL MONITNRING



cLoCk1

395
396
397
308
399
4@
4p1
402
403
404

- CLOCK, CONTEXT SWITCHING, AND JOB STARTUP AND STOP °QUTINES - v412

CLOCK = LOW PRIORITY CLOCK SERVICE(CLK)

P00253 200040 0DOB567! MOVE 1,0A0JA 0,11
neM254 254440 00001 JRST 11.1

MACRO,VI6 19101 4-JUN-69 PAGE 23-1

CLEAR FLAG SAYING ERROR IN NULL JOR

OF NULL TIME INTERVAL

LOC JOBDAT (LOCATION OF NULL JOB DATA 4REA) TO @

AS A FLAG (ONLY DUMP ACS USED IN NULL JOR DATA AREA)

[F ANY ERRORS (APRERR NON-ZERQO) OCCURRFD
WHILE CLX IN PROGRESS
CATCH THEM NEXT CLK INTERRUPT

JINSTR, TO ACt
}DISMISS IF INTERUPT IN PROGRESS
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CLOCK = LOW PRIQRITY CLOCK SERVICE(CLK)

405 iROUTINE TO SET HARDWARE AND SOFTWARE RELOCATION INFORMATION FOR CURRENT USER
ané JCALLED FROMY

4r7 ; CLOCK ROUTINE WHEN NFW USER IS DIRRERENT FROM OLD USER

ang H CORE ROUTINE WWEN CORE REASSIGNEN FOR CURRENT !ISER

ar9 3 CORE U0

419 ; REMAP UUD

411 3 CALL RESET yuo

412 H CALL SETUWP yug

413

414 $CALL: STORE PELOCATION AND PROTECTION FOR LOW SEG IN JOBADR(JOR NUMBER)

415 ; STORE LENGTH-1 AND ARS ORIGIN FOR HIGH SEG IN JBTADR(HIGH SEG NO)

416 } (MOVE ITEM,JOB NUMBER = IF CALLING SETRL1)

417 H PUSHJ PDP,SETREL OR SETRL1

418 H ALWAYS RETURN, C(ITEM)=J0B NUMBER, C{PROG)>=XWD PROT,RELOC, FOR LnW SEG
419

420 INTERN SETREL

421 EXTERN JOB,JBTADR, JOSADR,USRREL, JBTDAT, JOBDAT, JORREL ,KT10A

422

423 ap@255 200200 0P0247' SETREL: MOVE ITEM,J0B JCURRENT JOB NUMBER

424 MpA256 20R344 QQAER@ SETRL1: MOVE PROG,JBTADR(ITEM)  3XWD PROTECTION,RELOCATION FOR LOW SEG

425 Q@257 202340 0QPAQAD MOVEM PROG,JOBADR JISAVE TO MAKE UUO HANDLER FASTER

426 APQA26@ 556340 0QAp0R HLRZM PRNG,USRREL JSAVE PROTECTION FOR ADDRESS CHECKING

427 ! (HIGHEST LEGAL REL ADDRES FOR CURRENT _SER IN LOW SEG
428 )

429 IFN JDAT=PROG,<

43P MOVE JA,JBTDAT(ITEM) 1LOC OF JOB DATA AREA

431 MOVEM JA,JOBDATY SSAVE IT TOO FOR UUD HANDLER

432 >

433 peB261 322340 PPO265! JUMPE PROG,SETHRD JIF @ (NULL JOB OR JOB DOING CORE @ OR Kj0B) |
434 1 DO NOT STORE IN JOB DATA AREA (SINCE IT WILL BE
435 } IN EXEC LOWER CORE., ALSO DO NOT STORE .
436 + IN LOC 33, SO CAN SEE [AST REAL USER Tn RUN
437

438 pEQ262 556347 02000 HLRZM PROG, JOBREL (JA) 1SET PROTECTION IN USER JOR DATA AREA

439 3 FOR HIM TO LOOK AT

440 IFN FT2REL,<

441 EXTERN SETHGH

442 p0o0263 260140 Q00000 PUSHJ PDP,SETHGH 1SET UP FOR HIGH SEG, IF USER HAS ONE

443 } PROG SETUP FOR DATAQ

444 >

445 IFE FT2RFL.<

446 TLZ PROG,1777 ICLEAR OUT PROTECTION FOR HIGH SEG ‘
447 } JUST IN CASE THIS 1S A 2 REG, MACHINE(FVEN THOGH
443 ! SOFTWARE CANNOT WANDLE 2 SFGS)

44 >

450 Mp0R264 202340 00000 MOVEM PROG:KT17A JSTORE IN LOWER CORE SO IT CAN BE FOUND auT
451 } USING SWITCHES WHAT IS5 IN SECOND REGISTER
452 1 DPTION DOES NOT COME WITH PANEL LIGHTS

453 J SO NNT STORE @ FOR NULL JOR SO CAN SEF

454 I LAST JOB TO RUN IN LOC 33



CLOCK1

455
456
457
458
459
460
461
462
463
444
465
466
467
458
469
470
471
472
473
474
475
476
477
478
479
480
481
482
4R3
484
485
486
487
4R8
489
499
491
492
493

- CLOCK,
CLOCK =

eRr265
zoRz66
npAz267

00270

200271

eer272
ren273

reR274
ngn275
aon276
ngaz77

AQ23720
ne03A1
”RA3N2
naA3R3

reA324
AQR3IAS

CONTEXT SWITCHING,

AND JOB STARTUP AND STOP RQUTINES = V412

LOW PRIORITY CLOCK SERVICE(CLK)

700140
336340
63440

200047

495340

507000
667340

200170
431170
271100
4g5170

700620
54602490
542240
700202

700600
263140

opeaa7
203257
opeeat

ogegas’

231010

000021
231000

ooreol
000110
ae1330
n22660

oge172°
cogoal:
Agapmn’
aenoaQ

000176
aanene

SETHRO:

DATAO APR,PROG

SKIPN PROG,JOBADR

TDZA

MOVE

TAC,TAC

TAC,JOBENB(JA)

MACRO,V36 19:81 4-JUN-69 PAGE 25

}SET APR HARDWARE FOR RELOCATION AND PROTECTION

} FOR LOW(ANA HIGH SEGS)

JRESTORE PROG TO XWD PROT,RELOC FOR JUST LOW SEG

1 (1S THERE ONE})?

INO, MUST BE NULL JOB OR CORED OR KJOB

} SET FQR NGO SPECIAL INTERRUPTS TQ USER

JUSER APR CONSO FLAGS (THE ONES HE WANTS TO HANDLE
} FALL INTO SETAPR ROUTINE

tROUTINE TO ENABLE/O!SABLE APR FOR TRAPPING TOD USER AND EXEC

pCALL?
i
H

SETAPR1Y

MOVE]

TAC,

PUSHJ POP,SETAPR
RETURN WITH APR RESET AND INTERRUPT LOCATION CONSO'S SET

INTERN SETAPR
EXTERN APRFQOV

ANDI

HRLS

TAC,231013+APRFOV

TAC

TRO TAC,231p00

MOVE
X0R 1
ADD!
ANDI

CONO
HLRM
YRRM
CONQ

CONO
POPJ

TAC1,TAC
TAC1,119
TAC1. 330
TAC1,660

P1,PIOFF
TAC,APRINY

TAC, APRCON

APR, APRCHN(TAC1)

P1,PION
POP,

APR CONSO FLAGS FOR USER TRAPPING

IMASK OUT ALL BUT PD OVF, ILL MEM, NXM,
} CLOCK, FOV(ONLY PDP-1@), AND ARQVF CONSO FLAGS
} FOVEPC CHANGE ON POP-6 WHICH IS NEVER ALLOWED
} UNDER TIME SHARING BECAUSE IT TRAPS MONITOR 700
JPRESERVE USER BITS IN LH
IMAKE SURE MONITOR ALWAYS LOOXING FOR
) PD OVF, ILMs, NXM, CLOCK FLAGS
JDUPLICATE BITS IN TACL FOR CONO YO APR,
JCOMPLEMENT FOV(PDP~1@ ONLY) AND ARQV FLAGS
JSET DISABLE OR ENABLE FOR EACH
IMASK OUT ALL BUT DISABLE/ENABLE
} BITS FOR FOV(PDP-12 ONLY) AND AROVF
JOISABLE PI'S SO NO INTS, MAY OCCUR WHILE
JCHANGING HARDWARE & SOFTWARE STATE FOR
JAPR TRAPPING
}STORE USER RITS
ISTORE EXEC BITS
JTENABLE OR DISABLE APR FOR
} FOV(PDP=10 ONLY) AND AR OVF SEPARATELY
JENABLE PI'S AGAIN
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494 SUBTTL RUNCSS ~ RUN CONTROL(STARTING AND STOPPING OF JQBS)

495

496 {RUN CONTROL IS A COLLECTION OF ROUTINES WHICH

497 JSET AND CLEAR BITS N THE JOB STATUS WORDS OF

498 JALL JOBS SO THAT THE SCHEDULER W[LL START AND STOP

499 $ THEM ACCORDINGLY

500

5a1 iCOMMON ERRQR STOPPING ROUTINES

502 JCALLED AT ANY LEVEL(UUO,CLK, OR INTERRUPT)

53 sCALL! MOVE ITEM,JOB CAUSING ERROR OR BEING STOPPED

504 ; MOVE DEVDAT,ADRRESS OF TWAT JOB TTY DEVICE DATA BLOCK

505 3 MOVE DAT,BYTE POINTER TO LAST CHAR. ALREADY MOVEN

506 H 170 TTY OUTPUT BUFFER

507 H PUSH.J PDP,KSTOP,PHOLD,HOLD,O0R ESTOP

508 H NEVER RETURN IF CALLFED AT UUO LEVEL

509

510 JROUTINE TO STOP JOB AFTER KJOB COMMAND

511 sCALLED AT ULIO LEVEL IF JOB HWAN CORE,CLK LEVEL IF NOT

512

513 INTERNAL KSTOP

514 EXTERNAL HIGHJB

515 R
516 ¢@R3n6 20504¢ 140004 KSTOP: MOVS] TAC,JNA*JLOG*JACCT JCLEAR JOB NUMBER ASSIGNED AND LONGGED IN BITS
517 0n@A3R7 412044 0B0A00 ANDCAM TAC,JBTSTS(ITEM)

518 IFN FTLOGIN,<

519 EXTERN PRJPRG

5208

521 Q@310 AQ29n4 007070 SETZM PRJUPRG(ITEM) JCLEAR PROJECT=-PROGRAMMER NUMBER WHEN J0OR LOBS OUT
522 > :
523 3 IF THIS IS THE LARGEST JOB IN USE,FIND NEXT

524 J HIGHEST AND SET HIGHJB

525 @@M311 315200 000000 CAMGE ITEM,HIGHJB 11S THIS THE BIGGEST JOB NUMRER ASSIGNED:? |
526 n@RA3IL2 254000 PE2326! JRST ESTOP JNO, LEAVE HOLFE

527 0@M313 2051mp M4AG00Q MOVS1 TAC1,JINA JYES)JOB NUMRER ASSIGNED BIT

528 (PPA3I1L4 550040 0QA004 HRRZ TAC,ITEM §SCAN DOWNWARD

529 e@n315 6161021 @2A3A7" TONN TAC1,JRTSTS(TAC) 11S JUNA BIT SET FOR THIS JOB? :
530 MPR316 367040 @0A3IL5° S0JG TAC, =1 INO,KEEP LOOKING,FINISHERN(TRUE [F THIS TWE ONLY JOB
531 @@R317 202p49 20A311! MOVEM TAC,HIGHJB JYES,STORE NEW HIGHEST J0B NUMBER ASSIGNED |

532 pBM320 254070 0BA326" JRST ESTOP 16O SET ERROR BIT
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RUNCSS - RUN CONTROL(STARTING AND STOPPING OF JORS)

533
534
535
536
537
518
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556

noR321

200322
Q00323
000324
2325

260140

260149
864253
n50321

260140

200000

00000
641432
227000
0poo00

JROUTINE TO STOP J0OB, SET ERROR RIT AND PRINT MESSAGE
JTHEN ADD tCCCRLF><CRLF><PFERIOND

iCALL: MOVEI TAC,ADR, OF MESSAGE

H PUSH.J PDP,PHOLD

INTERN PHOLD
PHOLN: PUSHJ PDP,CONMES JMOVE MESSAGE T0 TTY QUTPUT BUFFER
i FALL INTO HOLD
JROUTINE TO STOP JOB, SET ERROR BIT,
JAND ADD "tC<KCRLF><CRLF><PERIOD>

INTERNAL HOLD,HOLD1
EXTERNAL TTYSTC

HOLD: PUSHJ POP, INLMES

ASCIZ 7/
¢C
o/
HOLD1: PUSHJ PDP,TTYSTC IMAKE SURE TTY STAYS IN MONITOR MQDE

I AND START TTY TYPING QUT MESSAGE
} FALL INTO ESTOP
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RUNCSS - RUN CONTROL(STARTING AND STOPPING OF J03S)

557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575

576

280326
nen327
ABA33Q

#eo331
apn332
nBN333
700334
@335
200336
nan337

ABN340

322200
2085049
412044

205040
436044
312200
254000
205040
260149
265249

260140

2oooae
100000
200315

020000
290339
Ppnonn
20341
637163
ap0z00
200000

2080r0

tROUTINE TO STOP USER AND FLAG AS ERROR STAP

INTERNAL ESTOP,ESTOP]
EXTERNAL JUBTSTS,STUSER,STREQ,STAVAL
EXTERNAL SCHEDF, JOB,CPOPY

ESTOP:  JUMPE ITEM,CPOPY 118 THIS ERROR IN JOB 07
MOVS! TAC,JACCT INO, CLEAR ACCOUNTING BIT(IN CASE LOGGING
ANDCAM TAC,JRTSTSCITEM) JIN OR OUT) SO USER CAN IISE CONTROL €
} TO RECOVER

ESTOP11 MOVSI TAC,JERR ISET ERROR BIT IN JOB STATUS WORD
I0RM TAC,JBTSTS(ITEM) 180 JOB CAN NOT CONTINUE(CONT COM,)

CAME ITEM,STUSER }SYSTEM TAPE USER?

JRST §TOP1 INO

MOVS! TAC,637163 IFIND SYS 0DBR

PUSHJ PDP,DEVSRC ISYSTEM ERROR IF NOT FOUND

JSP DAT,ERROR
PUSHJ PDP,RELEAS IYES, RELEASE SYSTEM TAPE WITHOUT WAITING
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RUNCSS - RUN CONTROL(STARTING AND STOPPING OF JORS)
577 PROUTINE TO STOP ANY JOB FROM REING SCHENULED
578 $CALLY
579 ; MOVE [TEM, JOB NUMBER
580 3 PUSHJ PDP, STOP1
5R1 H FXIT iRETURN HERE IMMEDIATELY, [F CALLED FROM HIGHER
5R2 JPRIORITY P] CHANNFEL THAN CLK(LOWEST), OTHERWISE WHEN JOBR 1S RIUNABLE
583 $CALLED FROM COMMAND OFCODER WHEN <CONTRAL>C TYPED IN RY USER
584 $0R NN ANY ERROR MESSAGE(SFE PREVINUS PAGE)
585
586 INTERNAL SToP1
587 EXTERNAL JBTSTS,PJBSTS,REQTAR,JOB,STUSER,MAXQ,AVALTB
588
589 2g@341 2095040 400000 STOP1: MOVSI TAC, RUN
590 MEN342 780670 0BOA3ND" CONO P1, PIOFF JOONE AT INTERUPT LEVEL HIGHER THAN DT LFVEL
591 ApB3IA3 312200 @AA333! CAME ITEM,STUSER 11S THIS JOB CURRENTLY USING THE SYSTEM TAPE?
592 M@A344 616p44 BPA332! TONN TAC,JBTSTS(ITEM) INO, IS RUN BIT OFF IN J0B STATUS WORD
593 Q@A345 254200 @OA356! JRST STOP1A IYES
594 (@M346 412244 QOA344! ANDCAM T8C,JBTSTS(ITEM) INO, SO CLEAR IT
595 @@0347 700600 AQA3In4! CONO P!, PION
596 @A@B358 135349 @@A0A0 LD8 TAC,PJBSTS 1GET JOB WAIT QUEUE CODE(IF ANY)
597 @@@351 307040 00000 CAIG TAC,MAXQ ID0ES STATE HAVE Q ?
598 @@9352 371001 PQ000Q SOSL REQTAB(TAC) JYES. REDUCE 1IT,
599 MBA3S3 254002 AQA3S6! JRST STOP1A INO
600 APA354 375071 0ONGAD SOSGE AVALTB(TAC) IYES REDUCE COUNT
601 @APA3IS5  402pA1 @RA354! SETEZM AVALTB(TAC) ICLEAR AVAL FLAG IF NO ONE WAITING
672 POA356 700500 AO0A347' STOPLAt CONO P, PION JMAKE SURE P! ON
6M3  PPAIS7 312208 QPA255! CAME [TEM, JOB INO,» 1S THIS JOB CURRENT USER
614
675 INTERNAL FTSWAP
ané
607 IFE FTSWAP,(
678 POPU PDP, INO
6n9 >
610 IFN FTSWAP,<
611 (P@B3I6Q 254000 000442 JRST REQUE JISET REQUE JOB FLAG
612 >
613
614 QP2361 331044 000346 SKIPL TAC)JBTSTS(ITEM) 1RUN FLAG OFF?
615 Q@r362 6@7040 020000 TLNN TAC, JERR JIYES, ERROR FLLAG ON?
616 PBR3L3 254p00 00M533¢ JRST sTop2 INO
6.7 pOR364 476000 B07A214! SETOM SCHEDF JYES, FORCE RESCHEDULING EVEN IF JOB IN £XEC MODE
618 A@A3IE5S 254000 B@A533! JRST STOP2 JYES, MAKE CLK RESCHEDULE ANOYHER JOB
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619
620
621
622
623
624
625
626
627
628
6729
630
631
632
633
634
635
636
637

638
639
640
641
642
643
644
645
646
647
648
649
650
651

RUNCSS - RUN CONTROL(STARTING AND STOPPING OF JORS)

rQ0366
#0367
apN37@

neR371
7@e372

PR0373

2g0374
ABRA3I75
rBR376

205040
250044

436044

607049
260140

263140

201049
137049
254000

2p00020
2008361
2803671

200000
2pn442:

Bezoee

000000
eaA350"
A@7q42"

JROUTINE TO REQUE JO3 WHICH WAS HAD A COMMANR TYPED
JWHICH NEENS CORE ANN THE CORE IMAGE IS ON THE DISK.,
10R IS IN CORE AND HAS ACTIVE DEVICES,

JCALLED FROM COMMAND DECODER

JCALLY MOVE ITEM,J0R NO,

] PUSHJ POP,0OLYCOM

INTERNAL DLYCOM

DLYCOM: MOVS[ TAC,CMWB JSET COMMAND WAIT BIT
TFN FTSWAP,<

EXCH TAC, JBTSTS(ITEM)

IORM TAC,JBTSTS(ITEM) JIN JOB STATUS WORD
INTERNAL FTSWAP
IFN FTSWAP,<

TLNN TAC.CMWB

PUSHJ POP,REQUE

POPJ PDP,

JROUTINE TO PUT JOB IN NO CORE QUEUE
INTERNAL FTYSHWAP

[FN FTSWAP,<INTERNAL NOCORQ
EXTERNAL NULQ

NOCORG: MOVE! TAC,NULG INO JOB NO, OR NO CORE QUEUE
NPR TAC,PJBSTS
JRST REQUE

>

MACRO,V36 19:2¢

4-JUN~40 PAGE 3
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PUNCSS - RUM CONTROL(STARTING ANN STQOPPING OF JOPS)

652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
678
671
672
673
£74
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689

200377
pae4ane

200401
00402

eg04023
ABA4n4
roR4ms
a@n4p6

26014¢
254000

2p02¢c0
200344

205140
541147
261149
254201

209423
aga4z7

20357
ppn241!

opo2eR
paagon
geooa2
opooeo

JROUTINE TO SETUP MONITGR JOR TO RUN LATER AT UUO LEVEL
3JCALLEN BY COMMANDS WHICM MAY AR MAY NOT ANEED TO

JIRUN MONTTOR JOB DEPENNING ON WHETHER JOR HAS CORE(KJOB,1J0B)
PTTY Wil REMAIN IN MONITQOR M0ONE

§iJNB MUST HaVE CORE ASSIGNED

CALLE  MCVE ITEMs JOB NUMRER

H MOVED TAC1,4DDR, OF MONITQR JOR TO BE RUN

H PUSH.) PDP,MONJNB

JWHEN SCHWEOQULED TO RUN, MONITOR JOB MUST SET UP ITS OWM ACS

INTERNAL MONJOB

MONJOBt PUSHJ PDP,MSTART JSTART WITH PC IN MONITOR
JRST SETRUN JSET TTY YO START JOB WHEN COMMAND RESPONSE
§ 1S FINISHED AND KEEP TTY IN MONITOR MONE
JROUTINE TO SETUP ACS FOR MONITOR JOB STARTING AT UUO LEVEL
JSETS UP ITEM, WITH JOR NO,s PROG WITH RELOCATION, AND PARP
IWITH PUSH DOWN [ IST ADR, IN JOB DATA AREA
JUSED BY KJOR,CORE @,SAVE,GET,RUN,R,REASSIGN AND FINISH COMMANDS
JCALLY MOVEI TAC1,MONITOR JNB STOP ADDRESS
1 JSP TAC,MONSTR
1 RETURN WITH ACS PDP,PROG,JDAT, AND ITEM SETUP
INTERNAL MONSTR
EXTERNAL JOB,JBTADR,MJOBPD.JOBPDL, TTYFNU,JBTDAT
MONSTRt MOVE [TEM,JOR JCURRENT JOB NUMBER
MOVE JDAT,JBTDAT(ITEM) JADR, OF JOB DATA AREA
1FN JDAT-PROG,<
MOVE PROG.JBTADR(ITEM) 3J0B RELOCATION
>
MOVS1 PDP,MJOBPD PMINUS LENGTH OF SYSTEM PD LIST
HRR1 POP,JOBPOL(JDAT) JIFIRST LOC.~1 OF PD LIST
PUSH PNP,TAC1L ISAVE STOP ANRRESS
JRST (TAC) JRETURN AND PO MONITOR JOB

I WITH TTY DNB,OUTPUT BYTE POINTER, AND OB NO,
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RUNCSS - RUN CONTROL(STARTING AND STOPPING OF J08S)

690 JROUTINE TO SET JOB STATE T0 BE SCHEDULED TO RUN

691 JWITH SPECIFIED STARTING ADDRESS INCLUDING PC FLAGS

692 JCALLED ONLY WHEN JOB IN CORE AND AFTER JOB HAS BEEN

693 ISAFELY STOPPED IN ONE OF 3 STATES!

694 11) PC IN USER MODE

695 12) JOB IN A WAIT FOR SHARABLE DEVICE, OR 10 WAIT

696 13) JOB JUST ABOUT TO RETURN TO USER MODE FROM A UUO CALL

697 JICALLY MOVE TAC1,STARTING PC

698 } MOVE ITEM, JOB NUMBER

699 } MOVE JUDAT,ADR, OF JO® DATA AREA WHICH MUST BE IN CORE

708 ) PUSHJ PDP,USTART(PC TO USER MODE),MSTART(PC TO MONITOR MODE)

701 ’ RETURN HERE IMMEDIATELY

782

703 INTERNAL MSTART,USTART

70; EXTERNAL JOBPC,JOBDAC,»JOBD17,TTYSET, JOBOPC, JOBPD1

70

786 @BB4B7 200047 0OP0E@ USTARTI MOVE TAC,JOBPC(JDAT) JGET OLD PC

7R7  A@N410 6Q304p 010000 TLNE TAC,USRMOD JIS IT IN USER MODE TO0O?

708 pBA411 254000 DRG417! JRST USTRTL IYES, DUMP ACS AND PC FLAGS ARE ALREADY HIS
779  MER412 201247 0PP243! MOVEL TAC,JOBDAC(JDAT) INO, MOVE USFRS(UUO) ACS TO DUMP ACS .
710 080413 504040 000207 HRL TAC,JDAT 1SOURCE=REL, @,DEST,=JOBDAC IN JOB DATA AREA .
711 8@R414 251947 0p0130" BLT TAC,»JOBD17(JDAT) JMOVE ALL ACS

712 00B415 2000847 000000 MOVE TAC,JOBPDL(JDAT) 1YUD PC HAS LAST PC

713 p0@416 541p41 777777 HRRI TAC,=1(TAC) JSUBTRACT 1 FROM RIGHT HALF AND

714 } PRESERVE LM PC FLAGS,

715 } (RH=8 ON HALT @ OR FIRST START)

716 000417 202047 @00EP@ USTRTLI MOVEM TAC,JOBOPC(JDAT) JSTORE OLD PC FOR USER To LOOK AT

717 0p@0420 500100 020001 HLL TACL,TAC JPRESERVE USFER APR FLAGS

718 00R421 661100 01p000 TLO TAC1,USRMOD JMAKE SURE NEW PC IN USER MODE .
749 080422 621100 000237 TLZ TACL,37 JMAKE SURE NO INDIRECT BITS OR INDEX FIEID
722

721 980423 202107 POO407' MSTARTI MOVEM TAC1,JO0BPC(JDAT) ISTORE NEW PC

722 000424 205p4p 020370 MOVS! TAC,JERReWTMASK

723 BR0425 412p44 Q08370 ANDCAM TAC,JBTSTS(ITEM) JCLEAR ERROR AND WAIT STATUS BITS

724 pRO426 254p09 DB0BA0 JRST TTYSEY JSET TTY STATE TO INITIAL COND.

725 TTYUSR OR TTYURC SHOULD BE CALLED

}
726 } TO INDICATE WHETHER TTY TO USER OR EXEC Mont
727 } AND THAT JOB IS TO RUNCRUN BIT =1) WHEN

728 1 MONITOR COMMAND RESPONSE FINISHES,

729 3 SEE SETRUN BELOW
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7308
731
732
733
734
735
736
737
738
739
748
741
742
743
744
745
746
747
748
749
7508
751
752
753
754
755
756
757
758
759
768
761
762
763
764
765
766
767
768
769
772
771
772

= CLOCK,

CONTEXT SWITCHING,

RUNCSS -~ RUN CONTROL(STARTING AND STOPPING OF JORS)

penaz27
AER430
APR431
Aan432
APMA433
A@A434
ARA435

700436
peA437
700440
ApA441

Goe442
00443

A0B444
7a0N445
Po0446

135040
303040
254p00
353001
254p00
357001
476004

205040
436044
200040
542044

285040
616044

3500080
436044
263140

298375
2p0A351
0oB436"
o352
208436
200355
ApR4341

400000
000425
00020
eBe437 "

200002
a0n441"

200003
200443
20000

AND JOB STARTUP AND STOP R0UTINES - v41i2 MACRO,V36 19:21 4-JUN-69 PAGE 33

JROUTINE TO SET JOB STATUS RUN BIT(RUN)
sCALLED BY SCANNER SERVICE WHEN TTY MONITQOR COMMAND
FRESPONSF FINISHES, THIS ACTION IS ENABLED AY CALLING

JTTYUSR, OR TTYURC IN SCNSER
JCALLY MOVE ITEM,JOR MUMBER
i PUSHJ PDP,SETRUN

INTERNAL SETRUN

EXTERNAL JUBTSTS,PJUBSTS,REQTAR,AVALTB,RNQUNT

EXTERNAL MAXQ

SETRUNt LDOB TAC,PJBSTS
CAILE TAC,MAXO
JRST SETRY
AOSLE REQTAB(TAC)
JRST SETRL
AOSG AVALTB(TAC)
SETOM AVALTB(TAC)

SETR1t MOVS] TAC,RUN

10RM TAC,JBTSTS(ITEM)
SETR2t MOVE TAC,RNQUNT

HRRM TAC,JBTSTS(ITEM)

INTERNAL FTSWAP
IFE FTSWAP,<
JRST NULTST
>
IFN FTSWAP,<
INTERNAL REQUE
EXTERNAL QJOR, JBTSTS

REQUE: MOVS! TAC.JRQ
TONN TAC,JBTSTS(ITEM)
A0S QUJOB

T0RM TAC,JBTSTS(ITEM)
POPJ PDP,

JGET JOB STATUS WAIT QUEUE CODE
IDOES JOB STATUS CODE HAVE A QUEUE?
IND

JADD TO REQUEST COUNT

JOTHERS WAITING?

IMAKE AVAILABLE

IFLAG AS JUST AVAILABLE, BECAUSE

} NO JOB WAS USING DEVICE, SCHEDULER
} WILL SCAN THIS QUEUE

JSET RUN BIT IN JOB STATUS WORD

ISET QUANTUM TIME TO RUN QUEUE QUANTUM
JRUN QUEUE QUANTUM

1G0 SEE IF NULL JOB IS RUNNING

IMARK J0B TO BE REQUEUED WI!TW JRQ BIT
JINCREMENT COUNT ONLY ONCE FOR EACH JOB
FINCREMENT COUNT OF NO., OF JOBS WAITING TO BE REQUEUED

JSET REQUE BIT FOR SCHEDULER
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773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
798
791

792
793
794
795
796
797
798
799
8ne
8a1
8pz
8p3
an4
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RUNCSS - RUN CONTROL(STARTING AND STOPPING OF JOBS)

eeA447
ARR452
ne@451
700452

ARB453
neR454
noN4sS
nAN456
naN4s7
nEG460
pEN461
noB0462

nAB463

205040
436044
2081640
254000

201100
200200
205040
412044
135040
3020840
263140
137100

254800

200400
oppa4s!
opepee
spa511!

epooeo
npeony
200400
200450
@427
P0B451"
(31410
npAas? !

200440

JROUTINE TO PUT A& JOB TO SLEEP AND WAKE UP AGAIN LATER
$CALLED AFTER CLOCK OQUEUE REQUEST PUT IN BY UUO ROUTINE

INTERNAL FTSLEEP
IFN FTSLEEP,K

INTERNAL SETSLP
EXTERNAL JBTSTS,SLPQ

SETSLPt MOVS! TAC,CLKR JFLAG THAT A CLOCK REQUEST HAS BEEN PUT IN
1ORM TAC,JBTSTS(ITEM) 1S0 ONLY ONE PER JOB
MOVE! ACi,SLPQ JSLEEP STATE CODE
JRST SETSTY JSET STATUS AND RESCHEDULE

JHERE AT CLOCK LEVEL WHEN CLOCK REQUEST TIMES OUT FOR SLEEP
}JOB NO. IN AC TAC

INTERNAL WAKE
EXTERNAL PJBSTS,RNQ,SLPQ

WAKE ¢ MOVED TAC1,RNQ JRUN QUEUE CODE
MOVE ITEM,TAC $1JOB NO,
MOVS] TAC,CLKR JCLEAR CLOCK REQUEST BIT FOR THIS JOB
ANDCAM TAC,JBYSTS(ITEM) )SO IT CAN PUT ANOTHER ONE IN
LDB TAC,PJUBSTS 1GET QUEUE CODE
CAIE TAC,SLPAQ 11S JOB STILL SLEEPING?
POPJ POP, JNO, RETURN TO CLOCK ROQUTINE
DPB TAC1,PJBSTS JYES, STORE RUN QUEUE CODE

} (CONTROL C, START CAN GET JOB OUT OF SIEEP)
JRST SETR2



CLOCKL - CLOCK,

805
806
a7
808
8a9
a1
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832

00464
P00464
APB465
nRB466
00467
neN470
287471
AQ0472

28473
nag4T4
nee475
ABB476
A0R477
ngesae
aensal
ARaSA2
ngeses

CONTEXT SWITCHING,

256023
2601490
356000
254000
200663
275640
3710215

476015
255000
26014p
200663
356020
254000
371000
476000
254000

000000
2pasn7!
2pR000
200000
o0poeae
2enaz2:
ppeazy’

000435
000466
207504
2papae
ppae1s
200467
200474
dpeeqe
2003465

AND JOB STARTUP AND STOP QQUTINES = V412
RUNCSS - RUN CONTROL(STARTING ANN STQPPING OF Jnes)

MACRO,V36 19121

PROUTINE TO GET DATA CONTROL AND ANOTHER SHARABLE DEVICE
1J0B NEVER GFTS ONE DEVICE AND WAITS FOR SECAND, SINCE TYPING
JCONTROL C WOULD NEVER FINISH WITH FIRST DFVICFE

3CALL
i
i

PUSHJ POP,GETDCXX
JREQUEST COUNT FOR OTHER DEVICE

A0SE XXREQ

RETURN WHEN BOTH AVAILABLE

INTERNAL GETDCOT,GETDCMT
EXTERNAL DCREQ,REQTAR,AVALTB,DCAVAL,CPOPJL

GETDCDT:GETDCMT!
XCT @(POP)
GETWT: PUSHJ PDP,DVWAT1
AOSN DCREQ

JRST CPOPJ1

MOVE AC1,@&(PDP)
SUBI AC1,REQTASR
S0SL RFQGTAR(ACY)

SETOM AVALTB(ACY)
JFCL DCREQ

PUSHJ POP,DCWATIT
MOVE AC1,@0(PNP)
A0SN @ACH

JRST CPOPJUL

S0SL DCREQ

SETOM DCAVAL

JRST GETWT

} INCREASE SHARABLE DEVICE REQ, COUNT
INOT AVAIL., GO WAIT FOR IT
J1S DATA CONTROL AVAILABLE?
IYES, RETURN BOTH AVAILABLE
JOATA CONTROL NOT AVAILARLE

JIREDUCE REQ, COUNT FOR OTHER

) SHARABLE DEVICE,

JSET AVAILABLE IF OTHER JOBS WAITING
JARGUMENT FOR DCWAIT

JWAIT FOR DATA CONTROL FREE

J INCREMENT REQ, COUNT

INOW 1S SHARABLE DEVICE FREE?

1YES
IND,
JISET AVAIL,,
JTRY AGAIN

REDUCE DATA CONTROL REQUEST 7
SOME OTHER JOB WAITING FOR 1T

4-JUN-69 PAGE 35
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833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851

8852
853
854
855
856
8587
888
889
1.1}
861
862
863
864

RUNCSS = RUN CONTROL(STARTING AND STOPPING OF J0BS)

opes04

200504
2808505
2005086
neesaz
pBAS10e
geps1t
aeesi2
ep8513

go0514

280643
280655
254p00
200663
275649
200740
137640
254000

250517

20000
777776
Apes10!
777777
200472
Poo4py’
2ee514!
200076

089456

JROUTINE TO WAIT FOR A SHARABLE DEVICE
JCALLED AT UUO LEVEL ONLY BY DEVICE SERVICE ROUTINES
JCALLY AOSLE XXREQ

} 11S DEVICE AVAILABLE?
} PUSHJ PDP,XXWALIT INO, PUY JOB IN WAIT QUEUE
i RETURN WHEN DEVICE AVAILABLE

JINITIALLY THE REQUEST COUNT IS =N, WHERE N IS THE

INUMBER OF JOBS WHICH CAN USE THE SHARABLE DEVICE AT THE SAME TIME
3A REQUEST COUNT OF @ MEANS THE MAXIMUM NO, OF JOBS ARE

JUSING THE DEVICE., A POSITIVE NUMBER S THE

INUMBER OF JOBS WAITING IN THE SHARABLE DEVICE WAIT QUEUE

INTERNAL DVWAIT
INTERNAL MTWAIT,STWAIT,DTWAIT,OCWAIT,)DAWAIT,MAWAIT,AUWALT
EXTERNAL JOB,REQTAB

MTWAITIDTWAITIDCWAITISTWAITIDAWAITIMOWATITIAUWALTS

OVWAITI MOVE AC1,(PDP) JIGET ADR., OF CALLER
MOVE AC1,-2(ACYL) JGET AOSLE XXREQ INSTRUCTION
JRST ,#2
DVWATLt MOVE AC1,@=1(PDP) JGET ADR, OF CALLER OF THIS ROUTINE
SUBI ACL,REQTAB JCOMPUTE WAIT=STATE QUEUE CODE
SETSTT: MOVE AC3,J0B JCURRENT JOB NO,
OPB AC1,PJBSY ISTORE IN JOB STATUS WORD
JRST WSCHED 160 SCHEDULE ANOTHER AND RETURN TQO CALLER

} WHEN SHARABLE DEVICE BECOMES AVAILABLE

} SEF CLOCK AND CLKCSS

PJBS1! POINT JWS1Z, BTSTS(AC3),JWPOS IBYTE POINTER TO JOB STATUS
| WORD WAIT QUEUE CODE

1ADD 1 TO SHARABLE DEVICE REQUEST COUNT



CLOCK1

865
866
867
868
869
87@
871
872
873
874
875
876
877
arzs
879
882
881
882
8R3
B8R4
885
886
887
BAB
889
890
891
B892
893
894
895
896
897
898
899
Eld
91
902
9n3
904
9A5
926
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RUNCSS - RUN CONTROL(STARTING AND STOPPING OF JOBS)

@@0515

eeBs516
Aaes17
nens29
707521
neAs22

nees23
ApAsS24

2e0525
70526
rpns27
fan52@

APB531
ro®532

250501

201100
350000
2549080
201120
350000

135040
137120

205100
616171
350070
436101

3322070
263140

208514

(21411
o000
200523
[ )]
214711

200000
298515

op0002

2an515"
Apn4a44!
Apas26!

2073511
2p2g00

JROUTINE TO SET JOB TO RUN AFTER [T HAS BEEN STOPPED

}BECAUSE 1T HAD TO WAIT FOR 10 TO COMPLETE FOR SOME DEV{CE

$EACH SERVICE ROUTINE AT INTERRUPT LEVEL

JCHECK EACH TIME IT FINISHED A TASK(RUFFERFUL)

170 SEE IF THE JOB USING THE DEVICE HAS

JPREVIOUSLY CAUGHT UP WITH DEVICE AND HaS BEEN STOPPED

JCALLY MOVE DEVDAT,ADR, OF NEVICE DATA BLOCK

} MOVE 10S,DEVIOS(DEVDAT) JGET DEVICE 10 STATUS WQRD FROM DDB
’ TLZE 10S,10W 11S JOB IN AN 10 WAIT FOR THIS DEVICE?

; PUSHJ PDP,SETIOD JYES, GO FLAG JOB TO STARY UP AGAIN
} RETURN

JSETS THE JOB QGUEUE WAIT CODE TO WSQ IN JOB STATUS WORD,

JTHE SCHEDULER THEN SEES THAT THIS JOB HAS ITS

J10 WAIT SATISFIED AND IS WAITING TO BE RUN AGAIN

INTERNAL SETIOD,STTIOD
EXTERNAL WSQ,WSAVAL,TSQ,TSAVAL,J0B,PJOBN

PJBS2: POINT JWSIZ,JBTSTS(TAC),JWPOS JBYTE POINTER TO JOB STATUS
| WORD QUEUE CODE
STT10Dt MOVE! TAC1,TSQ JSET TTY 10 WAIT SATISFIED QUEUE CODE
A0S TSAVAL
JRST SETID1
SETIODt MOVE! TAC1,WSQ JREQUE TO WAIT SATISFIED Q
A0S WSAVAL JINCR, NO, OF JOBS WITH 10 WAITY
} SATISFIED, NON-ZERO WSAVAL WILL
} CAUSE SCHED, TO SCAN FOR 10
| SATISFIED J0B.
SETID1t LDB TAC,PJOBN
DPB TAC1,PJBS2 JIN JOB STATUS WORD

INTERNAL FTSWAP
1FN FTSWAP,<
EXTERN QGJ0OB,JBTSTS

MOVS1 TAC1,JRQ JSET JOB 70 BE REQUEUED AT NEXT CLOCK TICK
TONN TAC1,JBTSTS(TAC) }1S REQUE BIT ALREADY ON?
A0S 0J0B INO, INCREMENT COUNT ONCE FOR EACH JOB
10RM T4C1,JBTSYS(TAC) JSET REQUEUEING BIT FOR SCHEDULER
>
NULTST: SKIPE JOB 11S NULL JOB RUNNING?
POPJ POP, INO LET OTHER JOB RUN TI{L SCHEDULER 1S TRAPPPED T0Q
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9n7
908
909
910
911
912
913
914
915
916
917
918
919
920
921
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RUNCSS - RUN CONTROL(STARTING AND STOPPING OF JOBS)
JROUTINE TO CAUSE CLK ROUTINE TO RESCHEDULE

200533
pR2534

800535
200536

7006600
476000

700600
263140

2e@342!
agp2121

Rdeoooe
opaQ00

1CALLED AT ANY LEVEL

1CALLt PUSHJ POP,STOP2

) RETURN IMMEDIATELY EXCEPT IF AT UUO LEVEL
[ IF AT YUO LEVEL, RETURN WHEN JOB IS RUNABLE AGAIN

INTERNAL STOP2
EXTERNAL PICLK,CLKFLG

STOP21 CONO PI,PIOFF
SETOM CLKFLG

CONO PI.PICLK
POPJ PDP,

JPREVENT CLOCK INTERRUPT DURING STOP2 CODE

JISET FLAG TO INDICATE CLK INTERRUPT :

} EVEN THOUGH CLK INTERRUPY IS NOT A TIME INTERRUPY
JTURN P1 BACK ON AND REQUEST INTERRUPT TO

3 CLK PI1 CHANNEL(LOWEST PRIORITY CHANNEL)
SINTERRUPT IMMEDIATELY IF AT UUO LEVEL
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922
923
924
925
926
927
928
929
932
931
932
933
934
935
936
937
938
939
949
941
942
943

200537
288540
Pe6541
#@a542
2ge543

200006
606008
263149
260140
254000

opeee2
2io0aR
ooeged
200544
2@B537!

JROUTINE TO WAIT TILL DEVICE CATCHES UP WITH USER AND BECOMES INACTIVE
1CALLING SEQUENCE

] PUSHJ PDP, WAIT1L

’ EXIT ALWAYS RETURNS HERE

»IF THE DEVICE IS INACTIVE (10ACT=@), RETURNS TO EXIT, OTHERWISE, SETS
»10Wi=1 AND ENTERS WAIT UNLESS 10ACT BECOMES ZERQ BEFORE THE

+JUMP IS MADF, IN WHICH CASE IT SETS 10Wt=@ AND RETURNS TO EXIT,

+ON LEAVING THE WAIT STATEs RETURNS TO EXIT,

+THIS ROUTINE PREVENTS THE STATE 10ACT=@ AND 10W=1 FROM OCCURING
+CALLING SEQUENCE

’ PUSHJ PDP, WSYNC

, EXIT ALWAYS RETURNS HERE

+SETS 10Wi=1 AND ENTERS WAIT ROUTINE, RETURNS TO EXIT WHEN 10ACT=z8,

INTERNAL WAIT1
WAITLt MOVE 10S,DEVIOS(DEVDAT)

TRNN 105, lO0ACT J1S DEVICE ACTIVE? (10ACT=17)
POPy PODP, JRETURN
PUSHJ PDP,WSYNC TWALT

JRST WAITL

39
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944
945
946
947
948
949
959
981
952
983
954
955
956
987
958
959
968
961
962

963
964
965
966
967
968
969
978
971
972
973
974
975
876
977
978
979
980
981
982
983
984
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RUNCSS =~ RUN CONTROL(STARTING AND STOPPING OF JOBS)

090544
200545
P8P546
P80547
288550
neB551

2a05%2
peBss3
PeA554
P8e555
PBA556

280557

290560
neesel

pe8562
pe0563
apB564

200565
PAB565
nees66
200567

205000
201640
200746
603748
281642
2008740

201700
700600
616706
254000
436006

137640

780600
260140

700600
413006
263149

121000
140600
344000

NO ERRORS DETECTED

PROGRAM BREAK 15 902370

[-L LI5S
2p0000
200004
ogogip
20800
PoP531!

Bipo0e
280533
2o0002
2p0562"
2paga2

2808514

280356
288076

200560
208002
200000

2pe260"
2epoae
egoooy

JWSYNC 1S CALLED TO WAIT UNTIL SETIOD IS CALLED BY INTERRUPT SERVICE ROUTINE
JIE UNTIL CURRENT BUFFER ACTIVITY 1S COMPLETED

JCALLED ONLY FROM UUO LEVEL

1CALLY MOVE DEVDAT,ADR, OF DEVICE DATA BLOCK

] PUSHJ PDP,WSYNC
l RETURN IMMEDIATELY IF DEVICE ]S INACTIVE
) RETURN WHEN DEVICE FINISHES NEXT BUFFER IF IT IS ACTIVE

INTERNAL WSYNC
EXTERNAL 10WQ,TIOWQ,PION,PIOFF

WSYNC! MOVS! 10S,10W 1SETUP DEVICE 10 WAIT BIT
MOVED AC1,!0WQ }10 WAIT STATE CODE
MOVE AC3,DEVMOD(DEVDAT) JDEVICE CHARACTERISTICS
TLNE AC3,0DVTTY 1IS THIS DEVICE A TTY?
MOVE! AC4,TIOWQ JYES, SET TTY WAIT STATE CODE
MOVE AC3,J0B JCURRENT JOB NO,
MOVET AC2,10ACT JDEVICE ACTIVE BIT
CONO P!, PIOFF ITURN P1 OFF
TONN AC2,DEVIOS(DEVDAT) 31S THE DEVICE ACTIVE?
JRST WSYNCY INO

10RM 10S,DEVIOS(DEVDAT) lYES; SET DEVICE J0-WAIT BIT
} AND SETUP 10S FOR RETURN WHEN WALT SAT!SFIED

DPB AC1,PJBS1 1SET JOB WAIT STATE COOE
t IN JOB STATUS WORD
CONO PI,» PION ITURN PI ON
PUSHJ PDP,WSCHED JCALL SCHEDULER TO FIN ANOTHER JOB TO RUN

} RETURN WHEN NEXT BUFFERFUL IS FINISHED
} WITH ACS 2=14 OCTAL RESTORED
} RETURN WHEN 10-WAIT FINISHED
WSYNC1t CONO PI, PION
ANDCAB 10S, DEVIOS(DEVDAT) JCLEAR DEVICE lO-WAIT BIT
POPJ PDP,

CLKEND: END
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SYMBOL TABLE

ACL #02015 INT AC2 2080916 INT AC3 @0p17 INT
APRCHL peRpest EXT APRCHN ABB3IAI EXT APRCON np@ooa’

APRER nBePI7 " APRER1 neegs2! APRER2 neAg61!

APRER3 ngepss’ APRER4 apN@43! APRERR AEpR245' £XT
APRFQV aongoe  EXT APRILM rQgAL34' EXT APRIN1 ngoeat!

APRINT nerao6! INY APRNUL rpoOAR  EXT APRPAR ngee1L’

APRPC ApN@63t EXT APRPCL (410N AUWATLT f@P504"' INT
AVALTB APA473" EXT CHGHGH pe@151 EXT clpe AERL164!

CIP3 ARA155" riP4 nER1L65" CIP5 ppo2e5!

CIP6 par211! c1P7 ppA238! ciP8 ggRz241"

CIPWTM aAgu165' EXT CLKCHL apAL128' EXT CLKEND PEB565"

CLKERR feui22" CLKFLG ApAs34r £XT CLKINI a@EB73* INT
CLKINT Agai1@t INT CLKR fpA4Go  INT CLKS17 naeemn2"

CLOCK n@a@25"' INT cLOCK1 Apaga@ INT CMWB 200008 INT
COMCNT apn2a7' EXT COMMAN ApA240' EXT CONMES gom321' rXx7
CPOPU nEn326' EXT cPOPJL pansed' FXT CRASHX 20816' £FXT
CRSHWD pen@1st EXT NDAMESS n@A@A3" INT DAY a00005 INT
DAWATLT 280504°' INT NCAVAL peas@2' EXT DCREQ pAASAL' FXT
NCWATT 20085@4 INT NEVCHK pgaz2eer FXT NEVDAT AeORB6  INT
NEVIOS oguer2  INT nEVMOD @24 INT DEVSRC nEA336" £XT
nLYCOM p0r366* INT NTWALT ApA5mat INT nyvTTY fBAE10  INT
NVWAILIT AQRASA4' INT NVWATL raAsm7 Y ERROR 200337 £XT
FSTOP AQBI26' INT FSTORPL APBIIL' INT FY2REL 777777 777777

FTCCL 777777 777777 FTCHEC rOABEQ  INT FIDISK 777777 717777

FTHALT 203000 FTKCT 777777 177777 FTLOGL 777777 777777

FTMONP 772070 INT FTRCLE 777777 777777 FYSLEE 777777 777777 INT
FTSWaP 777777 777777 INT FYITIME 777777 777777 INT FTTTYS 777777 777777 INT
GETOCO 200464 INT GETDCM r@3464" INT GETWT 200465

HIGHUR 284347 EXT HNGTIM AAR225"' EXT HOLD 7eA322' INT
w01 D1 200325 INT I r20070 INCTIM ApA144"

INLMES 208322 EXT 10aCT 710000 INT 108 pA323@ INT
10W pempel  INT 10WG ran545' FXT 1TEM %0734 INT
JA aean27 JACCT 103200 INT JBTASF 220256 oXT
JBTOAT Apr a2 EXT JBTKCT eAAL50 EXT JBTSTS RS
JDAT 22077 INT JERR 720009 INT JLOG nTtoTe T
JNA 24pp7C  INT JOR 79A551' £XT JORADR Srrzeet T
JORAFPR 2gegn2t EXT JOPCN] 7pA245* FxT JORD14 ~ragre X"
JeR0D15 200126' EXT JORD1E 2pAL24t FXT JO8N17 73614 oxT
JORNAC AQ7412" EXT JORTAT *4A21 7 FXT JORDPD sArLret oxT
JORDPG ngPA1L75" FXT JORENE 20027¢" FXT JORHCU TR ox”T
JORJNA Aga2R7t EXT JCRCPC 2PA4470 FXT JIRPEC TrTazd T
JORPN1 220415 FXT JORPAL n"p24ar FXT JORPRY SarzrL ox”T
JORRFL 2rgA262" FXT JORTRC 790044 FXT JRQ raRene AT
JWFGS Ae7@16  INT JWS17? APPSO INT KSTOP TCRA3AL AT
KT ng@264t EXT LSTwED 237142 EXT MAXG “ErAY ox”
MITNIT ngr153 EXT MJnePy 2pALR2r X7 MJOBFD 228423 X7
MONJNE 7223377 INT MONSTR "AR4L Y INT MONT Ay 2ARAO2 X7
MQWATT ApA574" INT MSTART TAr4230 INT MTwilT 2APSPAY o NT
NOTORQ rpe374' INT NULATR AAF2TLY OINT NULZAT APz xT
NULERR Appps2t EXT MUL R g5 NULJOR A2t ONT
NULPTL ApR13L FXT MULS TARZT4 FXT NULTST fTprBrLY

NXv 102 2e CXTUE *pr211' FXT poP PG I

PHAL™ Fd?A321 INT PICLK 237535 FXT PIIFF 222552 ox7
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PION ope562' EXT PJBS4 p00514" PJBS2 ¢006515"
PJBSTS peR462' EXT PJOBN n@e523' EXT PMONTB APPL6L FXTY
POTLST poP143" EXT POV 200000 PRJPRG AeA310*' FXT
PROG npee@a7  INT QJOB a08527"' EXT RELEAS PeN348' FXT
REQCLK nee@67! EXT REQTAB 7no0s5418' EXT REQUE 0@3442' INT
RNQ a@0453' EXT RNQUNT 2002440 EXT RSCHED Apa135"
RTIME p@0144" EXT RUN . 400000 INT SAVPC ggeL21!
SCHENF nOB364" EXT SETAPR A@B271' INT SETHGH 80263 EXT
SETHRD PBB265" SETID1 2p0e523!" SETIOD 200521 INT
SETR1 ABA436" SETR2 nB0440! SETREL A@0255' INT
SETRL1L neo256" SETRUN pRB427' INT SETSLP ) ApR447' INT
SETSTT nees1L! SLPG 200460 EXT STAVAL 2000808 EXT
STOP1 peO341' INT STOP1A 230386 STOP2 2808533 INT
STOR p00825 STREQ pooRRd  EXY STT10D 200516' INT
STUSER nBR343' EXT STWALIT 2008504 INT T 2g0@88)
Ti gpoae2 TAC AgoeeL INT TACL Apa@a2  INY
THSDAT ppB156' EXT TIME APAL55' EXT TIMEF 200213' EXT
TIOWQ pERs550"' EXT TSAVAL 200547 EXY TS 208516 FXT
TTIME 20@145' EXY TTYFNU peogee EXT TTYSET 209426 FXT
TTYSTC n@@325' EXT UPTIME p@AR22' EXT USCHED PBA184" INT
USRHCU nee223' EXT USRUDA neaz40' EXT USRMOD 210008 INT
USRPC A@@251"' EXT USRPRT n00233' EXY USRREL 2pB565" EXTY
USTART a0A487"' INT USTRT1 007417 VCLOCK APB412 NT
WATTY APB537' INT WAKE 200453 INT WSAVAL 208522 FxT
WSCHED 200076' INT WSQ agas21' EXT WSYNC 2@2544 FNT

WSYNEC1 npAsS62" WTMASK APe378 INT



A
AC1
AC2
AC3
AEFERR
AL

APR
APRCHL
APRCHN
APRCON
APRER
APRER1
APRER2
APRER3
APRER4
APRERR
APRFOV
APRILM
APRINL
APRINT
APRNUL
APRPAR
APRPC
APRPCL
ASSCON
ASSPRG
AUWATIT
AVALTB
B

BUFPNT
RUFWRD
CHGHGH
clp2
cCIP3
clP4
cCIPS
CIP6
cIP7
cIP8
CIPWTM
CLKCHL
CLKEND
CLKERR
CLKFLG
CLKINT
CLKINT
CLKR
fLKS17
TLOCK
cLoc«l
CLSIN
cLSouUT

848

587
b#
6#

277
285
2864
296#
297
254
329
323
43
221
9al#
236#
25
176
219
61
a6#
42
16
6#
6#

961
191

69
8@
B4
62
oL#
R4#
94
115
95#
117
473
248
76
52#
385
594
116
60

851#
60Q

278
205#
292
3720
313#
3174
349#
3694#

227

375
74
179#
PEXE]
226
agu
17

785
969
963
192

76
85
106
103

114#

131

222

93
66

601

177
232

119

225
782
231
182

820

965
857

79
91
111
489

247

101

740

179

79¢
242
29>

863

84
110
346

251

488

748

3r2

959

93
113
490

749

960

o8

827 828 852 853 855
962

106 111 114 117 123
824

914 917

858

490



CMWB
COMCNT
COMMAN
CONMES
CORCNT
CPOPY
cPOPUL
CRASHX
CRSHWD
0
DAMESS
DAT
DAWATT
NCAVAL
DCL
neLl
neLo
DCLR
NCRED
NCWALT
no!
noo

NEN
NEVADR
NEVBUF
NEVCHK
DEVCHR
NEVCTR
NDEVDAT
NEVEXT
NEVFIL
DEVIAD
DEVIOS
NEVLOG
NEVMOD
NEVNAM
NEVOAD
NEVPPN
NEVPTR
NEVSER
NEVSRC
nGF
NHNG
nIN
DINMI
DL
DLYCOM
nMY
DNAERR
nou

NR

nNRL
NRN
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*

628

829

825
851#

939

939

636

575

830

959 965 967 977
965 967 977



nSER
~S7
NSKRLE
nsn
NTWatT
NDVAVaL
"‘Vf‘{jf;
~VnIR
TVRIRI
nynie
nyrs«
nynTA
AR
IVING
nYLPT
VT4
AIVeUT
nYPTP
NYPTR
aVTTY
AVKALT
NVRATL
FNTRR
FRROR
FSTOP
FSTOP1
FUMERR
FNFFRR
FRGSEG
FT2RFL
FTATTA
FICCL
Fre-ec
FTNISK
FTPXAM
FIFIn]
FIGETT
FTHALT
FTxCT
FTLOST
FTManp
FIPRY
FTRA1D
FTRC1G
FTROHK
FTREAS
FIS et
FTSwAP
FTTA K
FYTIvE
FTTRAC
FTTRFS
FTITTVYS

E-3

Lo e e Ne N N SN2 TN 0N o N« SN o N o e Mo s NSRS Mo Mo e )

126
278
518

25

777
675

960

541

447

17

27

b6bH
44>
41 388
41
61¢ 629 634 635 644

645

782



GETDCD
GETDCM
GETWT
HIGHJB
HNGTIM
HOLD
HOLD1
HSAMSK
HSAPNS
HSASIZ
HUNGCT
HUNGST
I

18
TBUFR
1cLose
LM
ILUERR
INBFR
INCTIM
ITNITB
INLMES

INPB
10
10ACT
10BEG
10RKTL
10RQOT
10caNn
TODEND
TONERR
10NTER
TOEND
10FST
10IMPM
TONRCK
TOPAR
108
10TEND
T0USE
10w
10WC
TOWQ
TPPERR
1TEM

JA
JACCT
JBFANR
JBFCTR
JBFPTR
JBTANR

815#
815#
832
525
313
S548%
554#

-
-
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A

W
AR VRS
AOOCOCTODUWNTOOOXOTTOROTROCORRRT TR

»
N

531

123

957

262
565
753
330
516

963

289

267
567
755
$39
566

939

268
572
766
340

940

274
571
769
359

322
591
794
LY

967

349
5902
795
369

977

352
594
707
37@¢

369
623

423
614

428

424
637

461

517
622

o

o

R



JBTDAT
JBTKCT
JBTSTS

JBUF
Joart

JERR
JLng
INA
JO[)

JORANR
JORAPR
JORCM]
JORD14
JORN1S
JORD16
JORN17
JORDAC
JORDAT
JORNePD
JORNPG
JORENB
JORHCU
JORJNA
JOROPC
JORPC
JORPN1
JORPNL
JORPRT
JORRFL
JORTRPC
JRO
JWPOS
JWSTZ
JXPN
kSTOP
KT1Q4A
LISTSN
LOOKR
LSTWRD
MAXQ
MEDPDLE
MINNIT
MJ0OBP1L
MJOBPD
MONJNR
MONSTR
MONTAR
MAWALT
MSTART
MTWALT

258
194
678
662
677
258
848
664
848

359
274

241

243
191

95
214
213
346
360
342
716
776
774
636
32¢
438

421

L4
76€

95
729
549
216
516
262
857
425

221
774
221
125

721
712

345
765

863
363

741

385
246

721

670

567
749

96
714
619

527
32¢
881
457

239
711
240
236

359

9V
8RS
4838

744

711
722

326
975

371
326

587
784

345
942

724
328

349

[N
LY
AL o

376

421

614
BR3

630
899

632
9a1

192

563

587

673

678



NECERR
NLFERR
NOCORG
NSNERR
MNSFERR
NSHF

NSRRBT[T
NSWP

MULANR
NJLDAT
NULFRR
NUL JR
NULJOB
NULPAL
NULA

NULTST
NXM

NXTJOB
OBUFR
ocLoSs8
NUTBFR
QUTPR

POP

PHOLD
Pl

PICLK
PIQOFF
PION
PJBS1
PJRS2
PJRSTS
PJOBN
PMONTB
POTLST
POV
PRJPRG
PROG
PRTERR
PVSPYA
PVSPYM
PVTRPS
aJ0s
RELEAY
RENMR
REQCLK
REQTAB
REQUE
RNQ
RNQUNT

I3
o
645
6
68
6k
oH
6t
244
P
346
352
344
188
646
95y
&#
259
b#
6#
64
6#

o6#
312
664
921
538

55
971
914
177
177
858
8A3H
587
BAR1
251
250

6#
519

6#

6#

6#

6#

6#
763

6#
25
587
611
792
7492

JRTH
348t
193
648

114
317

oo

o

314
685
941
54p#
29
976
919
3m
375
863#
895
596
894

346
2RS

222

171
316
626
942

75
485

492
969

899

122
740
650

394

244

199
$17
hR7
972

590
595

749

214

e

746
762

193
352
77¢
678

31

424

813
7A5¢#

194
442
8§00

821

212
473
816

9a4
971

708

822

214
54¢
817

492

976

871

429

244
548
82p

433

246
554
326

595

438

248
574
827

45

278
576
852

916

455

308 |
637 |
855 |

9195

457

349
659
926

954



RSCHED
RTIMF
RUN
RUMARL
RUNMSK
SAVPE
SCHENF
<D
SETAFR
SETHEH
SETHRD
SETIN
SETICD
SETR1
SETR?
SETREL
SETRI1
SETRUN
SETSLP
SETSTT
SHF
SHRSFG
SLEVFL
SsLICrE
SLPQ
SNA
SPYSEG
STAVAL
STOP1
STOP1A
STOP2
STOP10
STOR
STREQ
STTI0D
STTYR1
STTYaF
STUSFR
STWATT
Swp
SWPCLR
SYSDEV
T

T1
TAC

TACL

1584
159¢

158
374
53¢
671
711
754
971

6 #

586
569
618

295

B8R6#

$71
B51#

330
332

179
76
511
614
712
75%
923

253#

589

752#

7434

792

589#
6724
913

296

587

331
333

a5
18¢
459
566
615
713
745

159

75¢

799

916#

208

591

340
330

242
461
567
624
716
766

2R3

251

370

358
339

243
473
569
63
717
759

2n4

3n4

359
360

Q2
247
477
57¢
612
722
783

291

345
3A1

272
478
573
536
723
784

298

617

310

363
102
273
482
589
648
743
795

744
766

174
287
489
594
688
746
797

307

1i%¢
ZRE
16
59¢
726
748
798

e
0
o

517
597
727
746
799
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TEM
THSDAT
TIME
T]MF!"
TIAW?
TRMESR
TSAVAL
TS%
TT1Me
TTIYATC
TTYB1U
TTIYFAY
TTYSTT
TTYSTC
TTYUSE
UCHN
UI1oM0D
UPTIME
USCHED
USRHCU

USRJNA
USRMOD
USRPC
LISRPRT
LISRREL
USTART
USTRTZ
uun
UWP
UWPQOFF
vCLOorCK
WAIT1
WAKE
WSAVAL
WSCHED
weQ
WSYNC
WSYNG1
WTMASK

RS

326

346
6#
1R8
326
271
773
728
b#
64
6#
144
937
791
881
187
8R1
942
966
6#

212#%
332

365
6

19¢
331
272
7064
7164

14
939#%
794%
890
190#%
589
9% 4
976¥#

RV R
n o
- o

a6
21¢
345
421

859
9574

722

529 "7 717 718
2848 Z%c 385
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9¢é 228 797 718
212 234 380

358

426

97¢

71

734
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COoDES
DISARL
FNABILE
NOSCHE
NOSHIIF
NUFUES
SCHENL
SHUFFL
STARTD
XP

[

13
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