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12 IFNDEF T39,<T3A=0>;ASSUME TYPE 3¢ DISPLAY IF T30 IS UNDEFINED

13 1FN T$8,<

14 TITLE DIST3¢ - TYPE 30 DISPLAY SERVICE ROUTINES

15 ENTRY DIST3p

16 0O0QPQ nIsT301

17 >

18 IFE Té@.<

19 TITLE DIS34¢ - TYPE 347 DISPLAY SERVICE ROUTINES

20 ENTRY 015349

21 nNis34d:

22 >

23 SUBTTL R, GRUEN/RCC TS @3 JUN 69 V0G4

24 XP VDISSR,224*

25 ;PUT VERSION NUMBRER IN GLOB LISTING AND LLOADER STORAGE MaAP
26 ) THESE ROUTINES HANDLF INTERRUPTS FROM THE DISPLAY DATA
27 } CHANNEL, THEY SEARCH THE COMMAND POINTER LIST SUPPLIED

28 } RY THE USER AND OUTPUT SECTIONS OF DATA AS SPECIFIED THEREIN.
29 3 ALL QUTPUT IS NONE USING THE BLKOD COMMAND,

30

31 3 THE FORMAT OF THE COMMAND POINTER LIST IS AS FOLLOWS:
32

33 H RH=9 END OF COMMAND POINTER L[IST

34 ;

35 H RH=ADR (H=@ ADR 1S ADDRESS OF THE NEXT SECTION OF THE

36 } COMMAND POINTER LIST

37 H RH={ ~1 [H=-N QUTPHT TO THE NISPLAY THE N WORDS OF COMMANDS
38 H REGINNING AT LOCATIONM L.,

39

42 3 NOTE THAT THE CHECK FOR END OF L 1ST 1§ MADE FIRST,

41

42 H ALL ADDRESSES ARE CHECKED FOR VALIDITY (!.E., THEY MUST

43 $ BE WITHIN USER AREA) BEFORE ANY MEM REF 1S MADE,

44

45 JIF THE T3® SWITCH = 1 THIS 1S THE ROUTINE FOR A DEC

a6 JTYPE 30 DISPLAY WITH A TYPE 348 [NTERFACE.

47 JOTHERWISE [T 1S THE ROUTINE FOR A DEC TYPE 340,

48
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52
51 INTERNAL FTCHECK,FTMONP

52 IFN FICHECK+FTMOMNP,(

53 FXTERNAL DISNDR,NISI0OS,PENLOC,DISPNT,DISRKO, DISHI,DISONE,DISAV,0FFDIS
54 EXTERNAL DISAV1,NISRFL,DISCOM,NISNXT

55 INTERNAL DISNX1

56 >

57 IFE FICHECK+FTMONP,<

8 t0IS DEVICE NATA BLOCK

59 INTERN DISDDB

60 700070 445163 QO00AY DISDDBY SIXBIT /DIS/

61 POR@21 Q0074 @C700Q XWn tD6QuHUNGST,

62 2R%302 700070 002228 DISI0S:

63 0070M3 7000CO 0Q20824" EXP n1sSpspP

64  APPQE4  AQ3073 D22000 XKWD DVDIS+NVNUT+NVIN+QVLNG, 270202

&5 Cp7@PA5 CQRG?Y 000000 ”

66  MQFOM6 0NBPOTO 202000 [d]

67 0QP@A7 700077 200070 XWD PROG,®

48  7QP@10 eQPErE  PR20NQ [d

69 CpP@11 PORQP”PE QBABZO  PENLOC: O
7¢ rpA@12 209%07¢ 0QA2A2 NISPNT: O
71 2007213 20007@ @QR2028 DISBKO: ¢
72 0p0@14 2000720 P@06928 NISHI: o
73 0g?p15 AQPAPIP 0L2302 DISONET =
74  AQRRl6 OPQ7P 72PDEAC DISAV: ¢
75 @fpe@L7 202070 POP278 DISAV1: ¢

76 700Q20 A0Q0F1 OBOREAE DISREL: YWD TAC, @
77 Xp NFFDIS, ot

78 IFE T30,<

79 DISCAN: EXP ONDISY

80 1IFN T30,<

81 #pre21 20%0¢e 000CA2 NISCON: #>

a2

R3 XP PENDDR, 1TO SATISFY A REQUEST IN COMMON,
R4 i THFRE 1S NOT REALLY A PEN DDR,

a5 >
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26
r7 TFN T8A, ¢

26 P97134 NIS=134 s TYPE 32 DISPLAY DEVICE NUMBER
29 >

90 fgAL1AR  DISTAR=10w ;CLOCK FINISHED REFQRE PICTURE
91 @R228 NISWAT=27¢ sPICTURE FINISHED REFQRE CLOCK
92 200470 DISCKR=47C 3CLOCK REQUEST IN CLOCK QUEUE
93 Ag1272¢  NDISUUL=122¢

G4

55 IFE T3@,<

56 NISBSY=77

97 PENONZ7420

98 >

99 IFN T3@,<

120 227220 NISBSY=2@000

171 Z172070 PENON=12707

122 >

173

174 EXTERN JOBPF1

175 EXTERN DISSAV,DISBLK,DISJSR,PENSAV

126 EXTERN DISCHN/PENCHN

177 FXTERN NISCHL,PFNCHL

178 FXTERN 0OISSAV,DISRET

109 FXTERN DISPON,DISPOF

110

111 EXTERN ADRERR,SETION

112 EXTERN PION,PIOFF,CLOCK

113 EXTERN CPOPJ1,UERROR,USRREL,STOTAC,JOB,JBTSTS, JBTADR,PJOBN
114 IFE Td@,< EXTERN ONDIS,NONDIS>

115

116 INTERN PENINT,DISINT,DISFIN

117 ENTRY DISDSP

118

119 NEFIME  ADRCHK(A)

129 <

121 CAILE A, JORPF

122 CAMLE A,DISHL

123 JRST EXIT2

124 >
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125 0Qng22 254970 @O2243! JRST DISINI JINITILIZATION

126 @223 263140 082200 POPJ POP, JPRINT ERROR AND STOP JoOR
127 008024 254¢2%@ CPARS1' NISDSP: JRST NISSTP JRELEASE

128 @@ege25 254pep Ca7p51! JRST DISSTP 31CLOSE

129 QAQ7@26 265240 207000 JSP NAT,UERROR JOUTPYT

130 (pea?7 265240 702326 JSP NAT,UERROR JINPUT

131 Qooe3g 254¢20 020802370 JRST cPNP 1 JENTER

132 Pga@g31l 254070 2000230 JRST cPOPJL $LOOKUP

133  @@2232 25447p @@n255! JRST pISQuUT JOUMP OUTPUT (THAT'S US)
134 f4@7@33 254p7¢ 7a8252! JRST DISIN $DUMP INPUT (AS IN PEN)
135 @@Aa34 263140 PUALCR POPU POP, 1SETO

136 (02335 263140 00020 POP Y PDP, ISET!

137 #27336 263140 207908 POPY PDP, JGETF

138  2@M@37 254p7¢ @DZﬂS;' JRST cPOPJL JRENAME

139 0g0Ap40 26314¢ 200000 POPY pPOP, 3CLOSE INPUT

1428 020041 263142 002000 POPJ PDP, $DIRECTORY CLEAR

141  (GQE0P@E42 263140 009270 POPY PDP, IMTAPE



NIST30

142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

- TYPE 3¢ DISPLAY SERVICE ROUTINES
R. GRUEN/RCC TS 23 JuN 69 voQ4

f0rgae3

cpee43
nQaAp44
apegas
peopas
ngoo47
7207050

70251

P23052
neAps3

"Qe254
730¢B55
rpRa56
reNB57
7Q0060
220061
700862
Paca6d

700064
rprR65

201040
240940
271¢40
667040
2v2e4e
254¢7re

20022

205640
412044

476000
205p4¢
541048
41213490
71367
513220
702670
263140

254070
254070

200000
202003
2enpap
Pp4z70
apaga1;
203054

aQ2apm0

fliene
ARa028

203011
201200
1997202
npapaz’
rpeane
703266
g0
apes7e

202137
002364

iIDTSIN]

nNIsIMI:

1S CaAL
WHICH

IT TUR
AND TH
WITH A

WERE S
PUSHY

IFE T32,<

CONO

IFN T32.,<

DISSTP:

MOVE!
ASH
ADDI
TRO
MOVEM
JRST

MOVE |
MOVST

1S A SWAPPING

NISINL:

NDISOFF:

DISINT:

ANDCAM

SETOM
MQVST
HKR ]
ANDCAM
CONQ
HLLZS
CONC
POPyY

JRST D
JRST

MACRO.V3& 19104

4~JUN-69 PARE 18

LED FOR RELEASF, CLOSE, AND SUNDRY ILLEGAL CONDITIONS
WANT TO TYRN THE DISPLAY OFF, IT FIRST CONVINCES

THE INTERRUPT LEVEL ROUTINES TO GO BACK TO SLEEP AND THEN
TELLS THE MOMITOR TH+T THE DEVICE IS INACTIVE, LASTLY,

NS OFF YWE INTERRUPT ASSIGNMENTS QF THE NISPLAY

F Pl CHANNEL ASSOCTATED WITH THE DIS BLKN., IT RETURNS
POPJ 4 SOMETIMES TO ITS CALLING ROUTINE AND SOMETIMES
TO THE CHANNFL'S DISMISS ROUTINE, THF ADDRESS OF WHICH

WAS CLEVERLY PLACED ON THE PUSHDOWN | IST WHEN AC'S

AVED, THUS !T CAN BE CALLFD wITH EITHER A

POP,DISINI 0P A

DIS,10a

TAC,PENCHN
TAC,2
TAC,NISCHN
TAC,4007¢
TAC,DISCON>
nISIN

TEM,JOR
TAC,NSHF +NSWP
SYSTEM
TAC,JBTSTS(ITEM)

PENLOC

TAC,NISWAT+DISUUL

TAC,10ACT
TAC,NISIO0S
NIS,DFFDIS
PENINT
PL+DISPOF
POP,

[SFIN
NISINT

JRST DISINI,

IPARAMETER MODED>

$SET UP CONQ WORD WITH PROPER
} CHANNEL ASSIGNMENTS

$tSET DISPLAY READY BIT IN CONO WORD

JCLEAR NSHF S0 J0OB CAN BE SHUFFLED
JCLEAR NSWP SO JOB CAN BE SWAPPEN(IN CASE THIS

} IGNORF FURTHER TRAPS

$INDICATE DEVICE INACTIVE

JINTO DEVICE DATA BLOCK

JREMOVE THE DISPLAY'S CHANNEL ASSIGNMENTS
JOON'T EXPECT ANY ON LITE PEN

JTURN OFF DISPLAY'S BLKO CHANNEL

Pan
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181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

200
201
202
2m3
2n4
275
206
207
208
209
210
211
212
213

R. GRUEN/RGCC TS @3 JUN 69 vén4

AgRA66
agegé?
A0ea70
AprA71
200a72
APea73
200074
200075
207076

713740
754220
713449
20204¢
2eeg4e
274040
553270
250040
254520

(g d )
0a3v66!
2920111
202011
200013
202020
200001
ogze11!
2e2402

MACRN,V36 19:04 4-JUN=69 PAGE 19

PENINT RECETEVES CONTROL ON INTERRUPTS ON THE DISPLAY NON~DATA

H FHANMEL (SPECIAL CHAMNFL)Y, IT DECINDES IF THE INTERRUPT
: WAS VALID, AND IF SO, TRANSFFRS CONTROL TO AN APPROPRIATE ROUTINFE
IFE Tda,<
PENINTS FONSO nis,a 1 CHECK FOR CON! FLAGS
JRST PENINT 1TO OTHER DEVICES ON SAME CHANNEL °
CONS? nis,4@a 1STOP FLAG
JRST STPFLG
fONS? nis,2anp JPEN FLAG?
PENFLGS NATAT DIS,PENLOC JSTORE CURRENT LITE PEN LOC
CONOD nIS,NONDIS 1CLEAR FLAG
JEN ®PENCHL 1DISMISS INTERRUPT

N
H
N
H

STPFLG SERVICES STOP FLAGS

(DISPLAY PROGRAMMED) BY DOING
A CLOSE ON THE DISPLAY

STPFLLG: JSR PENSAV JSTOP FLAG: SAVE AC'S AND SETUP RETURN
JARST NI1SDSP+NCL 100 A CLOSE AND DISMISS INTERRUPT

>

1IFN Tda,<

PENINT: CONSO DIS,@ JCHECK FOR CONI FLAGS
JRST PENINT 170 OTHER DEVICES ON SAME CHANNEL
NATAL DIS,PENLOC 1CLEAR PEN INTERRUPT
MOVEM TAC,PENLOC JSAVE AC TAC ;
MOVE TAC,DISBKN 1GET ABSOLUYE ADR OF NEXT DATA ELEMENT
SUR TACsDISREL IMAKE ADNRESE RELATIVE :
HRRZS TAC ICLEAR QUT GARRAGE IN THE LEFT HALF
EXCH TAC,PENLOC 1SAVE ADR IN PENLOC AND RESTORE TAC
JEN RPENCHL JIDISMIS THE INTERRUPT .

>
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214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266

ngen77

nge1eg
zoA1el

AQA102
neA1A3
2pe1r4
ree185
rpALR6
ARGLRAT7

ne011@
P3¢111
age112

700113
o114
700115
700116
neo117
fg2122

7gA121
npAL22
rpB123
n@aL24
e@nAL25
aga126
28127
rer130
ngAa131
aRe132

r@PL33
2ea134

[ Xl

354p4¢
5520490

383040
313040
254p7@
200060
202¢40
566240

322¢4¢@
606240
254040

627040
254000
301040
311040
254¢20
2742490

383240
313p482
25487¢
550040
272¢40
350270
353270
200040
713620
2541280

207000
137240

poegoo

ap2gs2!
nezEeL2"

200000

202214
eod130!
022020
PaRE1L3"
agg017"

202127
777777
202133"

777777

2e0101’
ogaiae’
202014"
2023130
200917

222115
agagLat
207130
ne3a20"
NPA313!
000077
202877
202016
fpA221!
200077

202001
088136

;DISNXT 1S CALLEND WITH A JSR OISNXT, IT SETS UP THE NEXT
H POINTER FOR THE DISPLAY'S BLKO BY INTERPRETING A
; COMMAND LIST SUPPLIED BY THE USER, THIS COMMAND LIST
H 1S CESCRIBED AT THE REGINNING OF THE PROGRAM, [Ff THE
; NATA TO RE TRANSMITTED T0 THE DISPLAY WOULD VIOLATE THE
; MEMORY PROTECTION, THEN THE ROUTINE RETURNS TO THE
3 CALLING LOCATION #1, OTHERWISE, IF THERE

) IS NO FURTHER NATA TN RE QUTPUT (AS INDICATED BY THE

H USER'S COMMAND LIST) THE ROUTINE RETURNS T0O THE CALLING

3 LOCATION +2, OTHERWISE, THE NEXT POINTER FOR THE BLKO

H 1S PLACED IN DISBKO AND THE ROUTINE RETURNS TO THE CALLING
’ LOCATION +3,

IFE FTCHECK+FTMONP,<

NISNXT: @ JJSR AT INTERRUPT OR UUO LEVELS
>
DISNX1: AQSA TAC,DISPNT 1GET NEXT POINTER FROM L IST
ILUP! HRREZM TAC,DISPNT JUPDATE POINTER POINTER
ADRCHK TAC*
CAILE TAC.JOBRPF]
CAMLE TAC,DISHI
JRST EXIT?
MOVE TAC,®DISREL JGET NEXT WORD IN POINTER LIST
MOVEM TAC,DISBKO JPLACE IN BLKO POINTER
HLROM TAC,DISAVL IGET NEGATIVE WORD COUNT(MAKE LM NEG, T0n)
1FM T30,<
JUMPE TAC,EXITYL JEND OF COMMAND LIST?
TRNN TAC,-1 JINTENSITY?
JRST INTCHK IYES>
IFE T$0,<
TRNN TAC,-1 JEND OF COMMAND LIST?
JRST EXIT1 IYES>
TLZEN TAC,=1 INO, POINTER TO NEW LISY?
JRST 1LuUP BYES.
CAIL TAC,JOBPF INO, ADDRESS IN BOUNDS?
CAML TAC,DISH!
JRST EXIT2 INO
suR TAC,DISAVL JYES, ADR, OF LAST WORD IN BLOCK,
ADRCHK TAC*
CAILE TAC, JORPF]
CAMLE TAC,NISHI
JRST EXIT?
HRRZ TAC,DISREL JFORM ABSOLUTE ADDR
ADOM TAC,DISBKO JIN THE BLKO POINTER WORD
JAOS DISNXT JRETURN 2,4
EXIT1:  AQS DISNXT
EXIT2: MOVE TAC,DISAV
COND N1S,eDISCON ISET UP DISPLAY STATUS WORD
JRST 2,@DISNXT Tous
1FN T32,<
INTCHKt MOVSS TAC 3PLACE INTENSITY IN CONO WORD
NPR TAC, INTPNT
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267 @OR135 254¢70 20@100°' JRST DISNX1 1GET NEXT POINTER
268 0OR136 p6B3PP  BYAP21' INTPNT: POINT 3,0ISCON,29>
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269 JOISFIN RECEIVES CONTRAL WHEM THFE DISPLAY'S BLKO POINTER REACHES
270 3 FERQ., IT SAVES THE TWO AC'S WHICH DISNXT USES AND

271 i NOES A JSR TO NISNXT, ON A NORMAL RETURN IT RESTORES THE
272 ; AC'S AND OISMISSES THE INTERRUPT, ON A "NO MORE DATA"™
273 H RETURN [T TRANSFERS COMTROL TO 0VT2 FOR FURTHER

274 ; NECISION AS TO WHETHFR OR NOT TO CONTINUE DISPLAYING,

275

276 @@9137 222040 002316' DISFINI MQVEM TAC,DISAV JSAVE AC'S

277 Q0Q0140 254000 0Q0R77' JSR DISNXT JISETUP NEXT BLKO POINTER

278 @@@141 254000 000246 JRST ADRER

279 @A@A142 254070 002144 JRST ovT2 IRETURN WERE [F NO NEXT POINTER
280 (20143 254520 00OC200 JEN ®DISCHL 1LET THE SCOPE DO THE REST

281

282 J0vVT2 RECEIVES CONTROL AT INTERRUPT LEVEL WHEN THE COMMAND LIST
283 | (SUPPLIED BY THE USER) RUNS 0UT, IT SAVES THE AC'S FOR
28B4 i THIS CHANNEL AND IN THE PROCESS ENABLES RETURNS RY POPJ
285 H AND SIMILAR GOOD THINGS SINCE IT ALSO STORES THE PC FROM
286 ; THE JSR IN THE GENERAL PC LOCATION FOR TWIS CHANNEL

287 H IF THE DISPLAY IS OFF, IT DOES NOT RESTART 1IT,

288 ; IT CHECKS TO SEE IF THE CLOCK HAS RUN OUT BEFORE THE PICTURE:
289 ; ITF S0, IT CALLS DISBEG TO RESTART THE DISPLAY WITH A NEW
290 H COMMAND [ IST, IT TURNS OFF THE 10 ACTIVE BIT WHICH WAS
291 3 TURNED ON BY THE OUTPUT ROUTINE; THIS INSURES THAT ANY
292 H OUTPUT CNMMAND WILL NISPLAY AT LEAST ONE PICTURE, IF

293 ; THE JOB WAS IN AN 10=-WAIT, IT 1S RELEASED,

294

295 QM@@144 264270 230898 0OVT2: JSR DISSAV 1ASK EXEC TD SAVE AC'S

296 @@PO145 281372 220470 MOVE] DEVDAT,DISNDR JSETUP ACS

297 p@RB146 205048 P24070 MOVST TAC,SHF

298 000147 205240 001000 MOVST NAT,NSHF

299 298150 135200 @R0GN0 LDR [TEM,PJOBN

390 pPEO151 260A14p Q00060 PUSHJ PDP,DISOFF

301 000152 205000 Q06270 MOVS1 10S,DISWAT JINDICATE PICTURES FINISHEN

302 pE0153 437000 0000A2° 10RB 10S,DISI0S Tooo

323 0Q0@154 667000 001000 TLON 10S,nISUU] JRESUME DISPLAY, NEW UUO,

304 Q@155 254000 000174 JRST ovTé JYES, STAY IN 10 WAIT

3A5 @BP156 612044 0POO53! TDNE TAC,JBTSTS(ITEM) JIDOES SYSTEM WANT TO SHUFFLE THIS JOR?
36 @@P157 254000 023163 JRST ovT4 1YES

3¢7 0PP160 603070 009100 TLNE 10S,DISTAR JHAS CLOCK TRIGGERED?

378 @pE161 260140 02@177! PUSHJ PDP.NISBEG IYES, RESTART DISPLAY

309 @P@P162 254070 02166 JRST 0OVT3

319 000163 60320 008180 O0OVT4: TLNE 10S,DISTAR 10I0 CLOCK FINISH BEFORE PICTURE?
311 0e@164 260140 AQA214" PUSH.J PDP,CLXREQ tYES, PUT IN CLOCK REQUEST,

312 Q@0165 412244 00PQ156' OVT5: ANDCAM  DAT, JBTSTS(ITEM) 3TURN OFF NSHF S0 JOUB CAN BE SHUFFLED
313 000166 200070 @Q02N2' OVTI: MOVE 10S,DISINS 1BIT FIDDLING TIME

314 QP0G167 620000 010000 TRZ 10S,10ACT 1SIGNAL DISPLAY CAN BE CLOSED

315 @ge17e 623ece 000001 TLZE 10S,10W 11S DISPLAY CAUSING AN [0=WAIT?
316 #@0171 260140 000000 PUSHJ PDP,SETIOD JUNWALIT THE JOR

317 @eoi172 20200r0 0@000a2' MOVEM 10S,01S5108 JRESTORE 10 CONTROL WORD

318 0o0B173 254000 PC000@0 JRST DISRET JRESTORE AC'S AND DISMISS

319 Q00174 202000 0Q3EA2' OVT6: MOVEM 10S,D1S10S

320 @o@175 260140 00177 PUSHJ POP,NISBFG FISTART NEW COMMAND LIST

321 @p@P176 254000 0@0173! JRST NISRET
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322 $DISBEG 1S CALLED WITH A PUSHJ PDP,DISBEG, IT DISABLES THE

323 H NISPLAY ITSELF (RY USING DISOFF) AND ALSO DISABLES THE

324 1 CLOK RESTART AND RESFTS THE POINTER TO THE USER'S

325 H COMMAND | IST TO THAT SPECIFIED ON THF LAST OUTPUT

326 } MINUS ONE. IT ASKS DISNXT TO SET UP THE NEXT BLKO POINTER
327 H IF DISNXT IS UNSUCCESSFUL (1,E,, IF THE USER COMMAND LIST.
328 i 1S NULL), THEN THWE RAUTINE DNES A CLOSE, OTHERWISE, A
329 H REQUEST 1S ENTERED FOR A CLOCK INTERRUPT AT THE END OF

330 } AT MAST TWO JIFFIES, THIS CLOCK OUEAUE REQUEST 1S ENTERED
331 ; ONLY IF THERE 1S NONE ALREADY IN TWE QUEUE, THE PI

332 H CHANNELS FOR THE DISFLAY ARE TURNED ON AGAIN AND THE

333 H DISPLAY IS INITIALIZFD RY A CONO, IT SHOULD THEN REQUEST
334 H NATA AS SOON AS THE £ CHANNEL FOR THE BLKO IS TURNED ON,
335 i IT TURNS THIS CHANNEI. ON AND RETURNS TO ITS CALLFR,

336

337 @g@177 205000 C@A3A@ DISBEG: MQVS] [0S,DISTAR+DISWAT FINDICATE FRESH DISPLAY
338 (00200 412979 Qunea2! ANDCAM 10S,D1SI0S beuy

339 @@nA201 550100 0BMAR15! HRR 2 TACL1,DISONE JIGEY POINTER LIST ADOR (-1)

340 @@@202 552120 00%312' HRRZM TAC1,D1SPNT JRESET POINTFR POINTER WITH IT

341 M@O203 264000 Q@077 JSR DISNXT FASK FOR FIRST WORD FOR RLKO

342 700204 254970 Ap@247" JRST ADRER1

343 Q00205 254000 000051 JRST DISSTP INULL LIST., CLOSE

344 090206 260140 002214 PUSHY POP,CLKREQ JENTER CLOCK QUEUE REQUEST

345 @@0207 713620 002021 CONDO DIS,@DISCON JINITIALTZE THE DISPLAY

346 000210 201040 010000 MOVE] TAC,PENON JALLOW SPECIAL PI INTERRUPTS

347 ABB211 542040 020066' HRRM TAC,PENINT Tovoe

348 a@@212 700648 0UOORD CONO PI+DISPON JALLOW BLKO INTERRUPTS

349 0p0213 263140 PO2020 FOPY PDP, JRETURN

350

351 peA214 205020 Q00400 CLKREQ: MOVS! 105,D1ISCKR VIF NO CLOCK INTERRUPT REQUESTED
352 @pe215 207p40 ©C00224! MOVE TAC,CLOKRT JRESET TIMER

353 Q08216 700620 0Q0OQOP CONO P1,PIOFF FINHIBIT INTERRUPTS

354 290217 67600¢ 020@¢n2' TDON 10S,01810S JENTER ONLY A SINGLE CLOCK RFQUEST
355 (@0220 136040 000000 10PB TAC,CLOCK JIPLACE REQUEST IN QUEUE

356 0@@221 436020 00202’ 1ORM 10S,nls108 JPROTECT AGAINST A DUPLICATE REQUEST
357 000222 700600 000000 COND Pl,PION JUNTHIBIT INTERRUPTS

358 @@0223 263140 0QQC00Q POPJ PDP, IRETURN

359 ,
360 Me0224 QQ0225' 0@A0A2 CLOKRT: XWD CcLOK,2 JCONTROL FOR CLOCK QUEUE: 2 JIFFIES

361 ITWO JIFFIES
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362 CLOK 1S CALLED AT THE CLOCK LFVEL IN RESPONSE TO A REQUEST
363 ; IN THE CLOCK QUEUE, A BIT IS SET TO INDICATE THAT THE

’
364 H cLOCL PERIOD HAS ELAPSED. IF TWE DISPLAY IS STILL IN
345 H PROGRESS, CLOK RETURMS AT THIS POINT, OTHERWISE, CLOK
366 H GOES TO NISHFG TO START UP THE DISPLAY, DIS3EG RETURNS
367 [ WITH A PQPJ POP,
368
369 0@@225 205070 @22420 CLOK: MOVST 10S,DISCKR JINDICATE CLOCK REQUEST SERVICED
3790 0@f226 413@¢7@ Q07992 ANDCAB 10S,DISI0S baee
371 M@@A227 663040 @01200 TLOE 10S,DISUV!
372 0@M230 20503¢ 03120 MOVSI 10S,DISTAR JASK DISPLAY TO RESTART
373 900231 437g70 0@2a72" 10RE 10S,nIS10S b
374 pQOA232 607¢70 Q203270 TLNN 10S,DISWAT JHAS DISPLAY FINISHED?
375 N@A233 263140 V(OA23Q POPJ POP, INO, WAIT FOR IT TO DO SO
376 n@@234 201370 C0I3720" MOVE ] PEVDAT,DISDOR
377 200235 285040 001470 MOVS T TAC,NSHF
378 g@m236 135276 2uN158! LDR 1TEM,PJOBN
379 0@0237 612¢44 0P2165" TDNE TAC, JBTSTS(]TEM) 118 SHUFFLE LOCKED 0UT?
380 A@A240 254¢70 200177 JRST DISBEG JYES, RESTART DISPLAY AND RETURN
381 Q@0241 436244 220237 1CRM TAC,JBTSTS(ITEM) INO, LOCK IT OUT,
3R2 (@@242 207g44 0R70D MOVE TAC,JBTAQR(ITEM) JRESET DISHI AND DISREL AFTER SHUFFLING
3R3 (@P243 556¢4p 22AJ14° HLRZEM TAC,DISH!
3”4 QP244 54234C 0BR7220" HMRRM TAC,DISREL
385 @@Mz45  254¢vQ  200177¢ JRST NISBEG JRESART DISPLAY AND RETURN
386
387 ANRER SERVICES PROTEGTION VIOLATIONS DISCOVERED BY DISNXT,

}
388 H 1T DOES A CLOSE AND THEN CALLS THE MONITOR'S ERROR PRINTING

389 ROUTINES TO INFORM THE USER.

390

391 @P@246 264000 0CPPA144' ADRER: JSR DISSAV ISAVE AC'S AGAIN

392 #pP247 260140 ©0B30825' ADRER1: PUSHJ PDP,NISDSP+DCL  1D0 A CLOSE

393 0@PA250 201320 @pAG70! MOVET NEVDAT,D!SDDP ITELL ERROR ROUTINE WHO'S UNHAPPY
394 Q@@@251 254p¢0 000000 JRST ADRERR 3G0 GRIPE

395 ;DISIN  KANDLES LITE PEN UUD (INPUT) IN A RUDIMENTARY FASHION
396 H BY RETURNING (TO THE ANDR SPECIFIED BY THE ADDR FIELD
397 H OF THE INPUT UUO) THF LAST PEN COORDINATES SEEN,

398

399 @@M252 211p49 0@2071 DISIN: MOVNI TAC,1

4¢0 700253 250040 2020811 EXCH TAC,PENLAOC IGET LATEST COORDINATES,

4721 @QP@B254 254g7¢ 002002 JRSTY STOTAC $STORE AND RETURN
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472
493
404
495
46
407
408
429
410
411
412
413
414
415 #@@255
416 @@PP256

417 02pR257
418 000260
419 @oM261

420 00A262

421 Pp@263
422 ro0264
423 @R@P265
424 QRO266
425 0pRA267
426 @PM2749
427 mR@271
428 01gB272
429 (p@A273
430 @P0A274
431

432 0p0A275
433  pea276
434

661020
660290
275600
200440
202040
200040

202940
201040
542¢4¢
437070
552670
205020
436070
713728
412000
254070

713520
264070

NO ERRORS DETECTED

PROGRAM BREAK

1S 2Ag277

npr220
2100088
2gRgel
000275
200020
002276"

oueoae

2172078

oeaa66"
apeone!
Ppe015"
201000

apooo2!
epapg21?
gugon2’
neG214"

opRg13"
203143

1DISOUT NOES THE WORK OF THE OUTPUT UUO, IT SETS A BIT 70

H
1

}
H
3
}
H
3
H
;
H

DISOUT!

BLKLIT!
JSRLIT:

INDICATE THAT THE OEVICE IS ACTIVE AND INHIBITS

INTERUPTS WHICH MAY STILL BE IN PROGRESS, SINCE THE
MONITOR CALLS WSYNCE BEFORE COMING HERE, THE USER IS
GUARANTEED AT LEAST ONE PICTURE/OUTPUT, THE USERS MEMORY
RBOUNDS ARE STORED FOR QUICK USE AT INTERRUPT LEVEL W/0
SAVING AC'S., THE LOCATION OF THE COMMAND LIST (-1) IS
STNRED FOR USE IN SETTING UP BLKO POINTERS, THE PI
LOCATIONS (4@ + 2J) ARE INITIALIZED WITH A BLKO IN

THE EVEN LOCATION AND A JSR TO DISFIN IN THE 0ODD LOCATION,
THE NON-DATA CHANNEL CONSO IS SETUP TO BELJEVE IN THE

A POPJ PDP, IT RETURMS ON BEMALF OF THE OUTPUT UUO,

TLO 105, 10+01SHAT JINDICATE OUTPUT; REQUEST START UP
TRO 10S,10ACT JINDICATE DEVICE ACTIVE

SUBI Uuo, 1 JALLOW FOR INCREMENT AT INTERRUPT
MOVE TAC,BLKLIT JFEEDS WORDS TO THE DISPLAY

MOVEM TAC,DISBLK JFROM EVEN NUMBERED INTERRUPT LOC
MOVE TAC, JSRLIT 1SERVICE THE END OF BLKO

MOVEM TAC,DISJSR JFROM 0DD INTERRUPT LOC

MOVE] TAC,PENON 1SETUP CONSO BITS ON SPECIAL CHANNEL
WRRM TAC,PENINT Poes

10RB 10S,n1S10S JSET 10ACT ON3 INDICATE OQUTPUT
HRRZM uuo, DISONE 1SET NEW COMMAND LIST ORIGIN

MOVS! 10S5,DISUU!

10RM 10S,01S810S JALLOW DISPLAY

CONS?Z nisS,@DISCON sDISPLAY ALREADY IN USE

ANDCAM 10S,D1S10S

JRST CLKREQ JENTER CLOCK QUEUE REQUEST AND POPJ
BLKO nisS,DISBKO

JSR N1SCHL

£ND
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ADRER
ALKLIT
CLCK

DAT

nIs

DISBEG
DISBSY
DISCKR
DISDSP
NISIwN
DISINT
NISNX1
DISONE
N18PNF
NISRET
NIST30
DISWAT
NVLNG
EXIT2
HUNGST
INTPNT
108

JBTANR
JOBPF I
NSUHP

ovT3

ovTé

PENCHN
PENLOC
PIOFF
PROG

STOTAC
TAC1

uuo

- TYPE 3@ DIS®PLAY SERVICE ROUTINES

SYMBOL TABLE

APnz246"
200275
2@0225"
200005
AA134
200177
220220
00470
npoe24
zpaAzs2
200p64"
17!
200015
nsrye2"
vaaL7e!
a0agr0"
A¢270
rYLICE
AQU132"
2000 A1
2C2136"
f@2eQ
267242
Ae121!
f1LaBD
AL7146"
eur174
PurR43!
ragetl’
ngez216!
zoagA7
2eR254"
neagu2
reRp14

INT

INT

EXT
ExT
INT

INT
INT

INT
EXT
EXT
INT

EXT

EXT
INT
EXT
INT
INT

ADRER1
“LKREQ
CLOKRT
ncL
n1sav
NISEx0
nNISCHL
NISCON
NISFIN
NISIN
rising
PISAXT
nISouT
NISPON
nNISSAV
NISTAR
OIS
nveuT
FTCHEC
TLUp
1C

10W
JBTSTS
JSRLIT
NFFCIS
nvT4
POP
PENDNE
PENDN
PION
SETIND
T30
NERRAR
VO ISSk

MACRNO,V36& 19124

r0MA247"
322141
AgR2r4:
230271
r02216"
W Id BN
rga276!
7eA021"
AgIL37
702054
72072
37377
7RA2K5 ¢
29212
180246
feAL"Y
na2070
AnPd21
ra2900
anaL*L
P29
rpARn1
Fan241°
ACR276"
el R’
Fa0163"
200973
eeaacre
710000
ne@222°
220171
[ 4215
eaeaz7!
200274

4-JUN-69 PAGE 25

INT

£XT

INT

EXT
EXT

INT
INT
INT

INT
INT
ExT
INT

INT
INT

EXT
£XT

EXT
INT

ADRERR
CLOCK
cPOPJL
NEVDAT
NISAVL
NISBLK
DISCHN
DISDNB
NISH!
NISINI
DISJUSR
DISOFF
NISPNT
DISREL
DISSTP
DISuUl
DVIN
EXIT1
FTMONP
INTCHK
I0ACT
[TEM
JOB
NSHF
ovT2
ovTo
PENCHL.
PENINT
PENSAV
PJOBN
SHF
TAC
USRREL,

7p0251"
280220
Ag0a37!
702006
noApL7
n@B261"
apeo45!
ngoeep!
2ugo14!
200843
200263
700060
ngoe12!
ape20"’
ageest!’
(4" AR12’]
nevoo2
200127
200000
dpo133"
210000
duagas
Aa@as51!
f21480
200144°
naN165"
222076
203066
200270
000236
204000
PRABAYL
ro0eow

FXT
FXT
FXT
INT

FXT
FXT
INT

FXT

INT
TNT

TNT
INT
eXT
INT

eXT
INT
FXT
FXT
INT
INT
FXT



A

AC1
AC?2
AC3
ADRER
ADRERL
ADRERR
AEFERK
AL
ASSCON
ASSPRG
B
BLKLIT
BUFPNT
BUFWRD
CLKR
CLKREG
CLOCK
CLOK
CLOKRT
CLSIN
cLSouT

CMWB
CORCNT
CPOPU1
D

DAT
DCL.
DCL1
DCLO
OCLR
Dot
noo
DEN
DEVADR
DEVBUF
DEVCHR
DEVCTR
DEVDAT
DEVEXT
DEVFIL
DEVIAD
DEVIOS
DEVLOG
NEVMOD
DEVNAM
DEVOAD
NEVPPN
DEVPTR
DEVSER
DGF
DHNG
DIN

6#
6#
6#
6#
278
342
111

418

Lo N e R o N o e o o 0 S N e S 3N SRR 0« 3 o o Nk o o e e e o S« s o Mo s NN S ole Ao

351#%

132

129
392

430

1338
13u

298



NINI
ols
DISAV
DISAVL
DISBEG
DISBKO
NISBLK
nIs8sy
DISCHL
DISCHN
NISCKR
DISCON
NISDNB
DISDSP
DISFIN
DISHI
NISIN
DISIML
DISINI
DISINMT
DISIOS
NISJSR
NISNX1
OISNXT
NISOFF
DISOME
DISOUT
NISPMT
NISPNF
DISPON
DISRFL
NISRET
nIsSsav
NISSTP
NIST3Y
DISTAR
nIsSUul
DISWAT
DLK
nMT
ONAERR
nou

la

DRL
DRN
DSER
nst
NSKRLB
DsSo
DVAVAL
NVCOR
DVDIR
DVNDIRI

64
8g8#
744
754

328
71#
195
oo
107
176
92U
R1#

63
116
72¢#
134
163
125
116
62¥%
105
23u0#
228¢#
174
73#
133
Tk
179
179
To#
178
175
127
15
9u#
93#
914
o#
6#
6#
o#
6#
6
6#
6
64
6#
64
6#
64
6#
64

174
250
238
320
2:47
419

284
160
351
162
A#
117
179
234
399#
17¢#
154#
1794
173
421
267
258
349
339
4154
239
176
348
278
318
116
128
164
3n7

[s N == s i N i e S X > e e e

273
276
251
3374
237

369
261
296
127#
2764
249

180
3a2

231

236
321
295
165#

310
323
391

205

3gu
257

268
376
392

254

262

34

256

391
349

337
371
33/

el

3RS
432

3ab

393

277

372
426
374

345 478 432

478

319 318 354 556 370
3a1

415

424

427



DVDIS
DVDSK
DVDTA
DVIN
DVLNG
DVLPT
DVMTA
nvouTt
pveTP
DVPTR
OVTTY
ENTRR
EXIT1
EXIT2
FBMERR
FNFERR
FRGSEG
FT2RFL
FTATTA
FTCHEC
FTEXAM
FTFINI

FTGETT
FTHALT
FTKCT
FTMONP
FTPRV
FTRAL1O
FTRCHK
FTREAS
FTSLEE
FTTALK
FTTIME
FTTRAC
FTTRPS
FTTTYS
HSAMSK
HSAPOS
HSASTZ
HUNGCT
HUNGST
1

1B
IBUFH
ICLOSB
LM
ILUERR
1LUP
INBF&
INITE
INPB
INTCHK
INTPNT

6#
6#
6#
6#
6#
6#
6#
6#
6#
6#
6#
6#
249
235
6#
6#
6#
6#
6#
6#
6#
6#

6#
6#
6%
6#
6#
6#
6¥#
o#
6#
6t
6#
on
6#
o#
6#
6#

6#
6#
6#
6#
6#
6#
6#
6#
231#%
6¥
6#
6#
242
266

(o3¢ N« Se N NN Mo N o N6 e ke NN}

2594
25¢

51

51

Lo 3o e e e e e e 00

~N o

24

2654
268#

64

64
64

64

255

52

52

61

260#

57

57

227



10
10ACT
10BEG
10RKTL
10807
10CON
[ODEND
1ODERR
I0DTER
T10END
10FSTY
10IMPM
[ONRCK
10PAR
108

I0TEND
10USE
10W
10WC
IPPERR
ITEM
JACCT
JBFANR
JBFCTR
JBFPTR
JBTADR
JBTSTS
JBUF
JDAT
JERR
JLOG
JNA
JOR
JOBPF]
JRO
JSRLIT
JWPOS
JHST12
JXPN
LISTSN
LOOK®
MEDOLE
NECERR
NLEERR
NSOERR
NSFERR
NSHF
NSRBIT
NSWP
NXM
0BUFR

w~
o
cooccoorocco0o0 0 HBOOCOCCOOTOOTONCO O O

L]
> T
@ N

Lol e e SN N+ N« N¥'s N0 NI N

o

415
172

3a1
356

315

165

166

166

314

3oz
369

312

416

299

379

377

377
371

310
372

313
373

314
374

381

317
416

319
424

337
426

338
4z7



0CLOSB
OFFDIS
OUTBFB
ouTPB
ovT2
ovT3
ovT4
ovTsS
ovT6
POP

PENCHL
PENCHN
PENDDB
PENINT
PENLOC
PENON
PENSAV
Pl
PIOFF
PION
PJOBN

POV
PROG
PRTERR
PVSPYA
PVSPYM
PVTRPS
RENMB
RUN
RUNABL
RUNMSK
SO
SETIOD
SHF
SHRSEG
SLEVEL
SLICE
SNA
SPYSEG
STOP10
STOTAC
STTYR1
STTYBF
SWP
SWPCLR
SYSDEV
T30

TAC

6#
78#%

-1
279
309
306
312#
304

6#
320
107
106

84#
116

69¥#
1o1#
105
176
112
112
113

6#
64
6#
64
64
6%
6#
6%
6#
6#
6#
111
64
6#
6#
6#
6#
6%
(1]
113

6#
6%
6#

10#
239

287
248
347

78

295#
3134
310#

3194

344
211
158

175
179
346

348
353
357
299

w
-
COCOCRHOROTGCCORCCOOOCOC OO O

n
g
L W28 N

208
249
352

174

126
349

203#
205
422

353

378

67

297

13
264
76
209
251
355

135
358

204
206

357

18

158
21p
253
377

136
375

347
210

78

159
230
254
379

137
392

423
400

8@

160
231
256
38l

Rr7

161
233
257
382

149

95

162
234
260
383

99

166
236
265
384

177

168
237
266
399

300

155

171
238
276
400

328

157

172
241
297
418

185

173
241
305
#19

316

202

206
246
346
420



TAC1
TEM
TRNERR
TIYATC
TTYBIU
TTYUSE
UCHN
UERROR
UI10MoD
USRMOD
USRREL
yuo
UWP
UWPOFF
VDISSR
WTMASK

421
6#
6#
-2
6#
6#
6#
6#

113
6#
6#

113
o
64
6#

25#
6#

422

-
n
Lo e Wb o To o e S e N e N

n
oo oo

423
339

425



ADRCHK
CODES
DISABL
ENABLE
NOSCRE
NOSHUF
QUEUES
SCHEDU
SHUFFL
STARTD
XP

120#

-3
6#
6#
6#
6#
6#
6#
6#
6#

232

252

24

77

83
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