DIS349 - TYPF 340 DISPLAY SERVICE ROUTINES MACROWV36 1903 4~JUN=-69 PAGE 1

juseCOPYRIGHT 1969, DIGITAL FQUIPMENT CORP,, MAYNARD, MASS,###

iTHIS SUR-PRNGRAM ASSEMBLED “ITH SYSTEM PARAMETER FILE - S,MAC(V414)
XLIST
L1ST

IFNDEF T3g,<T3A=2>;ASSUME TYPE 3% DISPLAY IF T3¢ IS UNDEFINED

1PN T38,<

TITLE DIST3g =~ TYPE 3@ DISPLAY SERVICE ROUTINES

ENTRY NIST3g

nIST3A:

>

IFE T30,¢<

TITLE DIS34¢ - TYPE 342 DISPLAY SERVICE ROUTINES

ENTRY DI1S34¢

[ IR G PN
VDGR ODNOUS N

16 20700y nis3av:

17 >

18 SUBTTL R, GRUEN/RCC TS P3 JUN 69 VOG4

19 XP VDISSR,274¢

20 JPUT VERSION NUMBER IN GLOB LISTING AND LLOADER STORAGE MaP
21 3 THESE ROUTINFS HANODLE INTERRUPTS FROM THE DISPLAY DATA

22 ; CHANNEL. THFY SEARCH THE COMMAND POINTER LIST SUPPLIED

23 H BY THE USER AND OUTPUT SFCTIONS OF DATA AS SPECIFIED THEREIN,

N
R

ALL OUTPUT IS NONE USING THE BLKO COMMAND,

THE FORMAT QF THE COMMAND POINTER LIST 1S AS FOLLOWS:

RH=# END OF COMMAND POINTER LIST

RH=ANR | H=0 ADR 1S ADDRESS OF THE NEXT SECTION OF THE
COMMAND POINTER LIST

RH=L =1 LH==N OUTPUT TN THE DISPLAY THE N WORDS OF COMMANDS
REGIMNING AT LOCATION L,

: MOTE THAT THE CHFCK FOR ENMN OF LIST 1S MADE FIRST,
; ALL ADDRESSES ARF CHFCKED FOR VALIODITY (',E., THEY MUST
: RE wITHIN USER AREA) BFEFORF ANY MEM REF S MADE,

B AN ANNNANANNNGENY VYN
VOVONCNDHLWNNFEROD NN

PIF THE T30 SWITCH = 1 THIS IS THE ROUTINE FOR A DEC
STYPE 30 GISPLAY WITH A TYPE 348 INTERFACE.
JOTHFRWISE 1T IS THE ROUTINE FOR A DEC TYPE 247,

FN
-

ENIF N
ENEAN V)
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R. GRUEN/RCC TS @3 JUN 69 v@q4

45

46 INTERNAL FTCHECK,FTMONP

a7 TFN FTCHECK+FTMONP,<

48 FEXTERNAL DISNOR,NISINS,PENLOC,DISPNT,DISRKO,DISHI DISONE,DISAV,0FFDIS
49 FXTERNAL DTSAVL,DISREL,DISCON,DISNXT

50 INTERNAL DISMX1

51 >

52 IFE FTCHFCK+FTMONP, <

53 ;D18 DEVICE NATA BLOCK

54 INTERN NISDNB

55 0(p0@AR 445163 Pe00Ad DISDOB: SIXBIT /DIS/

56 @00QQ1 QOCG74 COGBR0 XW0 tD6R#HUNGST, ”

57 702022 MO0pC¢ PO0000 DISINS: 2

58 030003 0000A0 Q@AR24"' EXpP DISDSP

59 M@eem4 QB33 020000 XWD DVDIS+DVOUT+NVIN+DVLNG, 20000
60 20075 Q@@ 000ACH 7

61 Ppoare ap@erd 0pAAA0 r

62 (@gRee7 200@*7 00020¢ YWD PRNG,

643 0pR310 (geere QB0 AR o

64 rpRR11 09020 AeARRAI  PENLOC: 7
65 (GPrQ12 Q0023 COA3AaR0 DISPNT: 2
66 PORE13 CGEAC?Q @07Y22 NISBKO: @
67 pPp14  APACAD  CPAAPY NISHI: A
68 (PQR@15 PPOQ70 2OPAE NISONE: 2
69 @A@Rrg16 20P00Q @eAp2re  NISAVE ¢
70 rmaRpi17  edeere  0deaae  NISAvi: A

71 70A@20 200e71  C@PY72  NDISRELY XWD TAC,?

72 XP NFFDT1S, 2

73 [FE T$D,<

74 p@@@21 QAB2RCY  COAY2Y NDISCOND EXP ONNISH

75 TEN TSB,<

76 NISCONS >

77

78 XP PENDDR, 7 1TO SATISFY A REQUEST IN COMMON,
79 3 THFRE 1S NOT RFALLY A PEN DODBR,

21 >



DIS340 - TYPE 342 DISPLAY SERVICE ROUTINES
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81
82
a3
84
85
86
/7
a8
a9
90
91
92
93
94
95
96
97
98
99

10e
171
192
103
174
175
126
147
108
109
110
111
112
113
114
115
116
117
118
119

200120
0230
200400
no1200

000077
B@7400

IFN T30,<
nis=144

>
DISTAR=17Q
NISWAT=200
NISCKR=4n@
nlsuyl=1ev@

IFE T32,<
NISBSY=77
PENON=74020

>

IFN T30.,<
NISBSY=2M00¢
PENONZ10MUA
>

EXTERN JOBPFT

MACRO.V36 19123 4~JUN~69 PAGE 15

s TYPE 34 DISPLAY DEVICE NUMBER

;CLOCK FINISWED BEFORE PICTURE
tPICTURE FINISHED REFORE CLOCK
;CLOCK REQUEST [N CLOCK QUEUE

EXTERN DISSAV,DISBLK,DISJSR,PENSAV

EXTERN
FXTERN
FXTERN
EXTERN

EXTERN

FXTERN

EXTERN
IFE T8@,<

DISCHN:PENCHN
NISCHL ; PFNCHL
NISSAV,DISRET
DISPON,NTSPOF

ADRERR,SETIQN

PION,PI0FF,CLOCK
CPOPJ1,UERROR,USRREL ,STOTAC,JOB,JBTSTS, JBTADR,PJOBN
EXTERN ONDIS,NONDIS>

INTERN PENINT,DISINT,DISFIN

ENTRY DISODSP

DEFINE

ADRCHK (A)

CAILE A, JORPF]
CAMLE AyDISHT
JRST EX1T2



DIS349

12¢
121
122
123
124
125
126
127
128
129
1308
131
132
133
134
135
136

TYPF 347 DISPLAY SERVICE ROUTINFS
R. GRUEN/RCC TS 83 JUN 69 v@p4

noep22
reeac3
rorn24
faa0a25
200026
"Qra?7
[d 1KY
onn31
npA@32
7era33
[ 14 RE]
naPA3S
npAE36
ABeE37
noon4an
nPrE4al
rorpaz

254¢20
263140
2540079
254320
265240
265240
254900
254470
2540L0
254020
263140
263140
263140
254000
263140
263140
263140

207443
eoogo@
202045"
002045"
202000
cean26!
oaeeeo
Q030"
B@A245"
age242"
2poA00
AgaAp0R
280000
2pe331"
00e000
0ea000
a02200

D1SDSP:

MACRO,V36 19103

JRST DISINI

POPJ
JRST
JRST
JSP

JSP

JRST
JRST
JRST
JRST
POPyY
POPJ
POPJ
JRST
POPY
POPyY
POPY

pDPI
ni1sSsTP
nISSTP
NAT,UERROR
NAT,UERRNR
cPOPJL
rPOP L
nisouT
NISIN

PDPI

PDP,

PDP,
cPOPJL
POP,

prl

PDP,

4-JUN-69 PAGE 16

JINITILIZATION

;PRINT ERROR AND STOP JOR
1RELEASE

3 CLOSE

JOUTPYT

PINPUT

JENTER

1LOOKUP

JOUMP OUTPUT (THAT'S US)
LOUMP INPUT (AS IN PEN)
ISETO

JSFTI

JIGETF

FRENAME

JCLOSE [NPUT

IDIRECTQORY CLEAR

IMTAPE



DIS340 - TYPE 340 DISPLAY SERVICE ROUTINES
R. GRUEN/RCC TS @3 JUN 69 vog4

137
138
139
140
141
142
143
144
145
146
147
148
149
158
151
152
153
154
155

156
157
158
159
160
161
162
163
164
165
166
167
168
169
174
171
172
173
174
175

700043

ao0R43

20rp4a
norgas

AR7Q46
AaApa7

AR50
APeP51
AaRR52
[d IV EN]
200054
7QAB55
AQe056
neaes7

2e0p60@
200061

713220

254200
200220

205040
412244

476070
205040
541640
412040
7132420
513620
700600
263140

254000
254000

2001082

002250
202000

211800
200000

apagLL
001200
210220
ppapm2
A0%00%0
PeRae2!
02000
200000

008127
PooR60"

DISINI

DISINI

DISSTP;

1S CALLED FOR RELEASE,

MACRO,V36 19:03

4-JUN-69 PAGE 17

CLOSE, AND SUNDRY ILLEGAL CONDITICNS

WHICH WANT TD TURN THE NDISPLAY OFF, 1T FIRST CONVINCES
THE INTERRUPT LEVEL RQUTINES TO GO BACK TO SLEEP AND THEN
TELLS THE MONMITOR THAT THE DEVICF 1S IMACTIVE, LASTLY.
IT TURNS QFF: THE INTERRUPT ASSIGNMENTS QOF THE DISPLAY

AND THE P]

CHANNEL ASSOCIATED WITH THE DIS BLKO. IT RETURNS

WITH A POPJ , SOMETIMES TO ITS CALLING ROUTINE AND SNMETIMES
TO THE CHANNEL'S DISMISS ROUTINE, THE ADNDRESS OF WHICH
WAS CLEVERLY PLACED ON THE PUSHDOWN LIST WHEN AC'S

WERE SAVED,

PUSHJ PDP,DISINI OR A

NIsS,102

TAC,PENCHN
TAC,3
TAC,DISCHN

TAC, 40800
TAC,DISCON>
DISING

MOVE 1TEM,JOB

MOVS!

TAC,NSHF +NSWP

1S A SWAPPING SYSTEM

DISINL:

NISOFF:

DISINT:

ANDCAM

SETOM
MOVS]
HRR1
ANDCAM
COND
HLLZS
CONO
POPY

TAC,JBTSTS(ITEM)

THUS IT CAN BE CALLED WITH EITHER A

JRST DISINI,

JPARAMETER MODE>

$1SET UP COND WORD WITH PROPER
t CHANNEL ASSIGNMENTS

$SET DISPLAY READY BIT IN CONO WORD

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

PENLOC

TAC,DISWAT+DISUU! 1 IGNORE FURTMWER TRAPS

TAC,10ACT JINDICATE DEVICE INACTIVE

TAC,NnIS10S PINTO DEVICE DATA BLOCK .
DIS,NFFDIS JREMOVE THE DISPLAY'S CHANNEL ASSIGAMERTR !
PENINT JDON'T EXPECT ANY ON LITE PEN

P1,DISPOF JTURN OFF DISPLAY'S BLKO CHANNEL

PDP,

JRST DISFIN

JRST

NISINT

oo



NIS340 - TYPE 342 DISPLAY SERVICE ROUTINES MACRO.V36 19:083 4-JUN=69 PAGE 18
R. GRUEN/RCC TS 23 JuN 69 voaé

176 JPENINT RECETEVES CONTROL ON INTERRUPTS ON TWE DISPLAY NON-DATA

177 H CHANNEL (SPECIAL CHAMNEL)Y, IT DECIDES IF THE [NTTRRUPT

178 H 4AS VALID, AND IF S0, TRANSFERS CONTROL TO AN APPRAPRIATE ROUTINF
179

180 1FE T40.¢<

181  (@0262 713340 COFRZ@ PENINT: CONSO nIS, & 1CHECK FOR CONI FLAGS

182 (OAQ63 254000 002062 JRST PENINT 3TO0 OTHER DEVICES ON SAME CHANNEL
1R3  MPAg64s 713330 (B7A4740 ~ONSZ nis,40e $STOP FLAG

184 0(QRQ65 254990 0OFQ72¢ JRST STPFLG

185 pOGG66 7133¢@ 02070 CONSZ nis,2ea9 IPEN FLAG?

186 Q@PR67 713040 Q00211' PENFLG! DATA! NIS,PENLOC $STORE CURRENT LITE PEN [OC

187 Qpe@@70 713200 0Q0Q200 CONQ NIS,NONDIS JCLEAR FLAG

188 @@@p71 2545280 000020 JEN @PENCHL JDISMISS INTERRUPT

189

190 ISTPFLG SERVICES STOP FLAGS (DISPLAY PROGRAMMED) BY NOING

191 ; A CLOSF AN THE DISPLAY

192

193 Qpeg72 264000 200028 STPFLGS JSR PENSAV $STOP FLAG, SAVE AC'S AND SETUP RETURN
194 @@0073 254970 0Q0E25' JRST NISDSP+OCL 300 A CLOSE AND DISMISS INTERRUPT
195 >

196

197 IFN T30,<

198 PENINT: CONSO DIS, @ JCHECK FOR CONI FLAGS

199 JRST PENINT }TO OTHER DEVICES ON SAME CHANNEL
270 DATAT DIS,PENLOC ICLEAR PEN INTERRUPT

2m1 MOVEM TAC,PENLOC JSAVE AC TAC

272 MOVE TAC,DISRKAD $GET ABSOLUTE ADR OF NEXT NATA ELEMENT
223 SUR TAC,DISREL IMAKE ADDRESS RELATIVE

224 HRRZS TAC JCLEAR QUT GARRAGE IN THE LEFT HALF
275 EXCH TAC,PENLOC }SAVE ADR IN PENLOC AND RESTORE TAC
226 JEN @PENTHL JDISMIS THE INTERRUPT

277 >

228



NIS340

2n9
219
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227

228
229
232
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
252
251
252
253
254
255
256
257
258
259
260
261

- TYPE 347 DISPLAY SERVICE

R. GRUEN/RCC TS @3 JUN 69 viap4

7e0a74

200275
2a2076

neear?
d1aY1]
re2101
aer192
ree1e3
200174

700105
roALR6
rQALA7
780110
787111
Age112
700113
PRA114

730115
202116
20m117
neAL20
700121
ngaL22
200123
200124
PoA125
?0r126

203020

354040
552p40

303040
313¢40
254p20
207069
202048
566240

606040
2540720
627040
254000
301049
311249
254000
274049

30340
31304¢
254920
550040
272040
35c00e
350000
202049
713220
254120

oeagne

opapgi2!
ogan12!

P0P000

AP0314"
apai24:
2o0u20"
0@a013"
200217

777777

hEa123"
777777

000276
ppap77!
20da14!
nae124:
29017

202111
220014
aga124:
00%020"
202013
200074
oaen74!
ogeai6!
292021
0poR74"

DISNXT

N
H
il
H
.
i
.
H
N
;
H
N
’
N
H
H
N
’
.
H
H

ROUTINES MACRO.V36 19:¥3 4-JUN-69 PAGE 19

1S CALLED WITH A JSR DISNXT, IT SETS UP THE NEXT
POINTER FOR THE DISPIAY'S BLKO BY INTERPRETING A
COMMAND | IST SUPPLIEN RY THE USER, THIS COMMAND LIST
IS CESCRIBED AT THE REGIMNING OF THE PROGRAM, IF THE
NATA TO RE TRANSMITTFD TA THE NISPLAY WOULD VIOLATE THE
MEMORY PROTECTION, THEM THE RQUTINE RETURNS TO THE
CALLING LOCATION +1, OTHERWISE, 1F THERE

1S NO FURTHER DATA Tn RE QUTPUT (AS INDICATEN RY THE
USER'S COMMAND LIST) THE ROUTINE RETURNS Tn THE CALLING
LOCATION +2, OTHERWISE, THE NEXT POINTER FOR THE RLKO
IS PLACED IN DISRKO AND THE ROUTINE RETURNS TO THE CALLING
LOCATION +3,

IFE FTCHECK+FTMONP,<

NISNXT: 2 $tJSR AT INTERRUPT OR UUO LEVELS
>
DISNX1: AQSA TAC,DISPNT JGET NEXT POINTER FROM LIST
ILUPS HRR#M TAC,DISPNT JUPDATE POINTER POINTER
ADRCHK TACt
CAILE TAC, JOBPF]
CAMLE TAC,NISHI
JRST EXIT?
MOVE TAC,@DISREL PGET NEXT WORD IN POINTER LIST
MOVEM TAC,NISBKO PPLACE [N BLKO POINTER
HLROM TAC,NISAVY IGET NEGATIVE WORD COUNT(MAKF LH NEG, TOn)
IFN TS2,<
JUMPE TAC,EXITY SEND OF COMMAND LIST?
TRNN TAC, -1 PINTENSITY?
JRST INTCHK JYES>
IFE T130,<
TRNN TAC,~1 JEND OF COMMAND LIST?
JRST EXITL IYESS
TLEN TAC, -1 INO, POINTER TO NEW LIST?
JRST TLup JIYES,
CAIL TAC, JOBPF1 iNO, ADDRESS IN BOUNNS?
CAML TAC,DISHI
JRST EXIT2 INO
SUR TAC,DISAVL 1YFS, ADR, OF LAST WORD IN BLOCK.
ADRCHK TACt
CAILE TAC, JORPF]
CAMLF TAC,NISHI
JRST EXIT?
HRR 2 TAC,DISRFL 1FORM ABSOLUTE ADDR
aD0M TAC,NISBKO 1IN THE RLKOQ POINTER WORD
A0S NISNXT JRETURN 2,4
EXIT1: AQS NISNXT
EXIT2: MQOVE TAC,NISAY
rONO DIS,@DISCON 1SET UP DISPLAY STATUS WORD
JRST 2,@DISNXT [
IFN T32,<
INTCHK?: MQVSS TAC JPLACE INTENSITY IN CONO WORD
nPR TAC, INTPNT
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262 JRST NISNXL JGET NEXT POINTER
263 INTENT: POINT 3,015CON,29>
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R. GRUEN/RCC TS @3 JuN 69 Vo@4

264 JDISFIN RECEIVES CONTROL WHEM THE NDISPLAY'S BLKO POINTER REACHES
265 ; ZERQ, IT SAVES THE TWO AC'S WHICH DISNXT USES AND

266 H NOES A JSR TO MISNXT, ON A NORMAL RETURN IT RESTORES THE
267 H AC'S AND DISMISSES THE INTERPUPT, ON A "NO MQORE DATA"
268 H RETURN 1T TRANSFERS CONTROL TO OVT2 FOR FURTHER

269 H NECISION AS TO WHETHFR OR NOT TO CONTINUE DISPLAYIMG,

270

271 @@ni27 202048 Q@Q2316' DISFIN: MQOVEM TAC,DISAV 1SAVE AC'S

272 e@eR130 264000 Q@7474! JSR NISNXT JSETUP NEXT BLKO POINTER

273 @@A131 254grp Qp2236! JRST ADRER

274 A@A132 2540020 000134 JRST ovT2 JRETURN HERE [F NO NEXT POINTER
275 @BP133 254520 000000 JEN ®DISCHL ILET THE SCOPE DO THE REST

276

277 ;ovT2 RECEIVES CONTROL AT INTERRUPT LEVEL WHEN THE CQOMMAND L1IST
278 [ (SUPPLIED BY THWE USER) RUNS 0UT, IT SAVES THE AC'S FOR
279 H THIS CHANNEL AND IN THE PROCFSS ENABLES RETURNS BY POPJ
280 [ AND SIMILAR 600N THIMGS SINCF IT ALSO STORES THE PC FROM
281 H THE JSR IN THE GENERAL PC LOCATION FOR THIS CHANNEL

282 H IF THE DISPLAY IS OFF, IT DOES NOYT RESTART 1IT,

283 H 1T CHECKS TQ SEE IF THE £LOCK HAS RUN OUT BEFORE THE PICTURE}:
284 1 1F S0, IT CALLS DISBEG TO RESTART THE DISPLAY WITH A NFEW
285 H COMMAND LIST, IT TURNS OFF THE 10 ACTIVE BIT WHICH WAS
286 3 TURNED OM BY THE QUTPUT ROUTINE} THIS INSURES THAT ANY
287 ' AUTPUT COMMAND WILL NISPLAY AT LEAST ONE PICTURE, IF

288 H THE JOR WAS IN AN [0-WAIT, IT IS RELEASED,

289

290 200134 264070 200000 O0OVT2: JSR DISSAV JASK EXEC TO SAVE AC'S

291 P@R135 20130¢ @2pe@2D’ MOVE! DEVDAT,DISDODB JSETUP ACS

292 Q0136 205040 004200 MOVST TAC, SHF

293 Q7137 285240 Q01200 MOVST DAT,NSHF

294  Q@M14Y 135270 7OA0R0 LDR ITEM,PJORN

295 @@RAL141 260140 COAB54! PUSH.J POP,DISOFF

296 Mp@142 205¢wp 200200 MOVS1 10S,NISKWAT VINDICATE PICTURES FINISHENR

297 #@@A143 437¢ep 020202 10RB 10S,nISINS Faone

298 2@@144 6s67en@ 201000 TLON 10S,nIsuUl 1RESUME DISPLAY, NEW UUO,

299 £@B145 254320 203164" JRST ovVT6 IYES, STAY IN 10 WAIT

370 PON146 612044 DOAR4T! TDNE TAC,JBTSTS(ITEM) J}DOES SYSTEM WANT TQ SHUFFLE THIS JOR?
321 2@A147  254¢7Q  AB8153" JRST nvT4 JYES

Ir2  7p@150 60300e COALeD TLNE 10S,DISTAR IHAS CLOCK TRIGGERED?

33 ABM151 260140 0PB167' PUSHJ PDP,NISBEG JYES, RESTART DISPLAY

3n4  FEM152 254070 P02156 JRST QVTZ

375 AYM153 6Q3er@ 002100 0OVT4: TULNE 105,NISTAR 101D CLOCK FINISH BEFQRE PICTURE?
3r6  7BR154 260142 002204° PUSHJ PDP, CLKREQ J1YFES, PUT IN CLOCK REQUEST,

327 200155 412244 0008146' OVIS5: ANDCAM DAT, JBTSTS(ITEM) JTURN OFF NSHF S0 JOR CAN BE SHUFFLED
338 Q@156 200ge@ 2QAPM2' OVI3: MOVE 105,D1IS1NS 1B8IT FIDDLING TIME

329  2@0157 620070 @120%0 TRZ 10S,104CT ISIGNAL DISPLAY CAN BE CLOSED

310 @EM160 623¢00 J00201 TLZE 10S,10%W 11S DISPLAY CAUSING AN I0~-WAIT?
311 0pM161 260140 0BA2A0 PUSHJ PDP,SETIOD fUNWAIT THE JOR

312 M@0162 202000 QpOIR2' MOVEM 10S,n1S10S {RESTORE 10 CONTROL WORD

313 00163 25497¢ 0Q070A0 JRST NISRET JRFSTORE AC'S AND DISMISS

314 (PA164 222p70 QOAZN2' OVT6! MOVEM 10S,NISI0S

315 %@P165 260140 000167 PUSHJ PDP,NISBFG 1START NEW COMMAND LIST

316 200166 ?2540¢Q 000163 JRST nISRET
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317 iDISREG 1S CALLED WITH & PUSKJ PRP,0TSBEG, IT DISABLES THE

318 H NISPLAY JTSELF (RY uSIMG DISCFF) AND ALSO DISARLFS THE

319 ; FLNK RESTART Avp RESFTS THE POINTER TO THE USER'S

3290 H CUMMAND [ IST T2 THAT SPECIFIED ON THE LAST QUTPUT

321 H MINLS ONE. 1T ASKS NISNXT TQ SET UP THE NEXT RLKO POINTER
322 H IF CISNXT 15 UWSUCCESSFUL (1,E,, IF THE USER COMMAMD LIST
323 ; 1S AN'"LL), THFN THE RAUTINE DCES A CLNSE, OTHERWISF, A

324 ; REQUFST 1S ENMTERFD FAR A CLOCK INTERRUPT AT THE FND OF

325 H AT ¥0ST TWwQ JIFFIES, THIS CLOCK GUEQUE REQUEST 1S ENTERED
326 ; ONLY [F THERE IS NONF ALFEADY IN THE QUEUE, THE PI

327 i CHANMELS FOR THE OISPLAY ARE TURNED AN AGAIN AND THE

328 ; NISPLAY IS [NITIALTZFD QY & CONO, 1T SHOULD THENM RENUEST
329 H NATA AS SOON AS THE o1 CHANNEL FOR THE BLKO 1S TURMEN ON,
330 ; IT TURNS THIS CHANNEL ON AND RETURNS T0 ITS CALLER,

331

332 pE?167 205870 Q4A3A@ NISSFEG: vOVST JOS,NISTAR+DISWAT JINDICATE FRESH DISPLAY
333 ¢eP170 412¢r@  A2N202¢ ANDNCAM  10S,DISNS [

334 0@@171 550100 @A@aZ15! HRR 2 TACL,DISANFE SGET POINTER LIST ADDR (=-1)

335  @a@e172 S5217@2 287312 HRRZM TACL,D1SPNT iRFSET POINTER POINTER WITW IT

336 ear173 rc6dgre  BRRA74! JSR NISNXT 1ASK FOR FIRST wNRD FOR PLKO

337 reA174 254220 @0A237! JRST ADRERZL

338 (OUP175 254¢70 @B7245! JRST NISSTR INULL LISTs CLOSE

339 (@176 26714¢ @pp2n4: PUSHY POP, CLLKRE] JENTER CLOCK QUEUE REQUEST

340 ¢@@177 713222 0273721 rONG N1S,201800N JIMITIALTZE THE DISPLAY

341 QG230 201040 CQ744¢ MOVE | TAC,PENON JALLOW SPECIAL Pl INTERRUPTS

342 @QM27A1 542049 2AGL62" HRRM TAC,PESINT Fous

343 eQR222 700622 2202’2 coND P1eDISPON SALLOKW BLKO INTERRUPTS

344  PPE2PI 263142 021G 0Py POP, IRFTURN

345

346 7pA224 205Q7¢ P@2420 CLKREQ: ~OVST 10S,0ISCKR J1F NO CLOCK INTERRUPT REQUESTED
347  7p@2p5 20004C Q07214 vOVE TAC,CLNKRT JRFSET TIMER

348 Qo206 72067C 20PBA0 CONG PIJPIOFF PINHIBIT INTERRUPTS

349  ¢Q@P27A7  K76270 DdBAp22°' TDON 10S,Nn1S10S JENTER ONLY A SINGLE CLOTK RFQUEST
350 Q@210 136p4@ 027230 1DPR TAC,CLOCK iPLACE REQUEST IN QUEUF

351 2@@211 436p7Q 202022 TORM 10S,0I¢108 PPROTECT AGAINST A DUPLIZTATE REQUEST
352 707212 700678 @R0Q”Q rONC PLIPION JUMIWIRIT INTERRUPTS

353 pE%213 263140 20040 noPy PDP, TRETURN

354

355 pEA214 A@A215' G@ABA2 CLNKRT: XN aLoK,2 SCONTROL FOR CLOCK QUEUE: 2 JIFFIES

356 $TWO JIFFIES



N1s3402

357
358
359
350
361
362
363
3464
365
366
367
368
369
370
371
372
373
374
375

376
377
378
379
380
381
382
383
384
385
386
387
388
389
398
391
392
393
394
395
396

- TYPE 342 DISPLAY SERVICE ROUTINES
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200215
200216
200217
ne022a
#00221
o222
n@R223
pen224
207225
na0226
200227
Ae0230

702231
200232
neA233
A00234
00235

202236
000237
Po0240
Aeo241

npo242
A00243
aoR244

205000
413000
663000
205000
43700708
607070
263140
201300
205040
135220
612p44
254000

436944
200044
556040
542040
254000

2640020
260140
201370
254000

211040
250040
254000

202400
200072
201000
200100
20002
200200
200070
200000 "
001202
200140"
@00155"
208167

000227
202000

0pnp14"
2o2020"
202167

200134
000225
[X ol i
200000

202901
poag11!
(211}

69 van4

;1 CLOK

;
;
H
;
H

cLOK:

ADRER

N
’
H
N
’

ADRER?
ADRER1:

JDISIN
}

i

DISING

MACRO,V36 19:83 4-JUN-69 PAGE 22

IS CALLED AT THWE CLOCK LEVEL IN RESPNNSE TO A REAUEST
IN THE CLOCK QUEUE. 4 BIT IS SET TO INDICATE THAT THE
CLOCL PERIOD HAS ELAPSED, IF THE DISPLAY IS STILL IN
PROGRESS, CLOK RETURMS AT THIS POINT, OTHERWISE, CLOK
GODES TO DISBEG TN START UP THE DISPLAY, ODISBEG RETURNS
WITH A POPJ POP,

MOVST 10S,DISCKR FINDICATE CLOCK REQUEST SERVICED
ANDCAB 10S,DISIOS Paoe

TLOE 10S,DIsSuUl

MOVS ] 10S,DISTAR JASK DISPLAY TO RESTART

10RB 10S,n1510S Paeo

TLNN 10S,DISWAT JHAS DISPLAY FINISHED?

POPyY PDP, INO, WAIT FOR IT TO DO S0

MOVE! NEVDAT,DISDDR

MOVS] TAC,NSHF

LDR 1TEM,PJORN

TDNE TAC,JBTSTS(ITEM) 31S SHUFFLE LOCKFD QUT?

JRST DISBEG IYES, RESTART DISPLAY ANN RETURN

10RM TAC, BTSTS(ITEM) INO, LOCK IT QUT, :
MOVE TAC, JBTADRIITEM) JRESET DISHI AND DISREL AFTER S$H!UFFLING
HLRZM TAC,DISH!

HRRM TAC,DISRFL

JRST NISBEG JRESART DISPLAY AND RETURN

SERVICES PROTECTION VIOLATIONS DISCOVERED BY DISNXT,
IT DNES A CLNSE AND THEN CALLS THE MONITOR'S ERROR PRINTING
RCGUTINES TO INFORM THE USER,

JSR
PUSHJ
MOVE]
JRST

nISsav JSAVE AC'S AGAIN

PDP,DISDSP+«DrL  3D0 A CLOSE

DEVDAT,DISODR $1TELL ERROR ROUTINE WHO'S UNWAPPY
ADRERR $G0 GRIPE

HANDLES LITE PEN UUQ (INPUT) IN A RUDIMENTARY FASHION
BY RETURNING (TO THE ADDR SPECIFIED BY THE ANDR FIELD
NF THE INPUT UUO) THF LAST PEN COORDINATES SEEN,

MOVN!
EXCH
JRST

TAC,1
TAC,PENLOC 3GET LATEST COORDINATES,
STOTAC 1STORE AND RFTURN



DIS348 - TYPE 347 DISPLAY SERVICE ROUTINFS MACRO,V36 19:03

R, GRUEN/RCC TS @3 JUN 69 ven4

397 H

398 H INNICATE THAT THE DEVICE
399 H

420 i

471 i

402 ;

493 }

474 }

425 } LOCATIONS (472 + 2J)
406 H

407 H

408 H

479

410 0@e245 661000 0@@220 NISOUT: TLO 10S,10+D1SWAT
411 QpM246 660030 010000 TRO 10S,10ACT
412 MRB247 275690 002001 SUR1 Uug,1

413 0QR250 200040 0B2A265' MOVE TAC,BLKLIT
414 2QP251 202040 000000 MOVEM TAC,DISBLK
415 00R252 200040 020P266" MOVE TAC, JSRLIT
416 @20253 202040 000000 MOVEM TAC,DISJSR
417 000254 201040 027400 MOVE! TAC,PENON
418 Q@A2S5 542¢4@ 002062 HRRM TAC,PENINT
419 700256 437¢r@  D0Ro22! 10RB 10S,DIS108S
420 7QP257 5526720 200215 HRRZM uun,pISONE
421 roe260 205¢70 001000 MOVSI 10S,D1SUUI
422 2p@261 436a2g 7RR@22! 1ORM 105,01S10S
423  Qp%262 713320 902021 CONS?Z niS,eDISCON
424  PPA263 412¢%0 0Op2nz2’ ANDCAM 1I0S,DIS10S
425 00@264 254¢7p  €@72240 JRST CLKRFQ

426

427  ep@265 713170 AQ0013' BLKLIT: RLKO 01S,D18BKO
428 C@M2€6 2643Ue¢ @@A133' JSRLIT: JSR NISCHL

479 END

NO ERRORS DETECTED

PRCGRAM BRFAK 1S 0RZ267

4-JUN-69 PAGE 23

DISOUT NOES THE WORK NF THE OUTPUT LU0, IT SETS A BIT TO

[S ACTIVE AMD INHIBITS

INTERUPTS WHYCHW MAY STILL RE [N PROGRESS, SINCE THE
MONITOR CALLS WSYNCE BEFORF COMING HERE, THE USFR IS
GUARANTEED AT LEAST ONFE PICTURE/OUTPUT, THE USERS MEMODRY
ROUNDS ARE STORED FQR NAUICK USE AT [NMTERRUPT LEVEL W/Q
SAVIMG AC'S, THE LOCATION OF THE COMMAND LIST (-1) IS
STORED FOR USE IN SETTING UP BLKNO POINTERS, THE P!

INITIALIZED WITH A BLKO IN

THE FVEN LOCATION ANPM A JSR TO DISFIN IN THE 0DD LOCATION,
THE NON=-DATA CHANNEL CONSO 1S SETUP TO BELIEVE [N THE
A POPJ PDP, IT RETURNS ON BEHWALF OF THE OQUTPUT UUuO,

JINDICATE OUTPUT; REQUEST START UP
PINDICATE DEVICE ACTIVE

JALLOW FOR [INCREMENT AT INTERRUPT
JIFEENS WORDS TN THE DISPLAY

IFROM EVEN NUMRERED INTERRUPT LOC
JSERVICE THE END OF RALK(O

1FROM 00D INTERRUPT LOC

JSETUP CONSO BITS ON SPECIAL CHANNEL
oo

JSET I0ACT ONj INDICATE OUTPUT
3JSET NEW COMMAND LIST ORIGIN

PALLOW DISPLAY
IDISPLAY ALREADY IN USE

TENTER CLOCK QUEUE REQUEST AND POPJ



DIS340 - TYPE 348 DISPLAY SERVICE ROUTINES

ADRER
RLKLIT
CLOK
DAT
D1S340
DISBEG
n1SBSY
DISCKR
n1SDsSP
DISIN
NISINT
DISNX1
N1SONE
DISPOF
DISRET
DISTAR
DvDIsS
pvouT
FTCHEC

TLUP
108
JBTADR
JOBPF1
NSHF
ONDIS
0vTa4
PDP
PENDDB
PENLOC
PIOFF
PROG
STOTAC
TAC
USRREL

SYMBOL TABLE

0an236"
2pA265"
pe0215"
[ddd kb
eargap!’
80167
neea77
200420
noNQE24"
paB242"
nodgén’
aeop75"
200015
roo056"
#00166"
nee140
222000
ageant
geepeo

nera7e6"
BP0
aQ0232"
200115"
281000
apae21"
fE0153"
nenar3
202029
agop11’
noe206"
200007
a0a244"
aeopAL
[du)duld]

INT
INT

INT

INT

EXT
EXT

INT
INT
INT

INT
EXT
EXT
INT
EXT

INT
INT

EXT
INT
EXT
INT
EXT

ADRER1
CLKREQ
CLOKRT
neL
DISAV
NISBKO
NISCHL
DISCON
NISFIN
NISIN
nIs10sS
DISNXT
nIsSouT
DISPON
nisSsay
nIsuUul
NVIN
EXIT1L
FTMONP

10

10W
JBTSTS
JSRLIT
NSWP
ovT2
ovT5s
PENCHL
PENFLG
PENON
PION
SETIOD
STPFLG
TAC1
uuo

MACRO,V36 19103

a0r237"
roc2e4!
aaB214"
apap~1

no0R16"
aoee13!
o0a266"
200021
age127!
200050
npagaz!
#a2874"
roe245!"
rpe202"
pR236"
noloee

npegn2

g0123"
00000

nene20
00071
naa23L!"
ApN266"
710000
A9a134"
7RB155"
naee71L!
naeas7!
AQ7400Q
700212
200161
Agae72°’
ngapm2
ne2e14

4=-JUN-69 PAGE 24

INT

EXT

INT

EXT
EXT

INT
INT

INT

INT -

FXT

INT

EXT

EXT
EXT

INT
INT

ADRERR
CLOCK

CPOPUJ1
DEVDAT
DISAVL
DISBLK
DISCHN
nispos
NDISHI

NISIN]
DISJSR
DISOFF
DISPNT
DISREL
DISSTP
DISWAT
DVLNG

EXIT2

HUNGST

10ACT
1TEM
JOR
NONDIS
OFFDIS
ovVT3
ovT6
PENCHN
PENINT
PENSAV
PJOBN
SHF
T3a
UERROR
VDISSR

neo241!’
z@0210"
2go037"
rOBRR6

ag0017"
2@0251"
200000

7one0o’
7o2014"
Agoe4a3"
nEB253"
2p0a54"
rpagiL2’
rgop20"
7a0045"
naA200

P3100a0

npa124"
200001

710000
neaBa4
PpAQ45"
2008070"
nQoaae
2@A156"
200164"
rpR000
zeap6z’
ngag72"
200226°"
204000
Ageaae
zoee?7’
720Z04

FXT
cxT
exT
INT

FXT
FXT
INT

FXT

INT
INT

INT
INT
FXT
FXT
INT

FXT
INT
cXT
FXT
INT

XY
TNT



A

ACt
AC2
AC3
ADRER
ADRER1
ADRERR
AEFERR
AL
ASSCON
ASSPRG
B
RLKLIT
BUFPNT
BUFWRD
CLKR
CLKREQ
CLOCK
CLOK
CLOKRT
CLSIN
cLsourt
CMWB
CORCNT
CPOPUJL
o}

DAT
DCL
DCL I
ncLo
DCLR
not
noo
DEN
DEVANR
DEVBUF
DEVCHR
DEVCTR
DEVDAT
DEVEXT
DEVFIL
DEVIAD
DEVIOS
DEVLOG
NEVMID
DEVNAM
DEVOAD
NEVPPN
DEVPTR
DEVSER
DGF
DHNG
DIN

6#
b#
(X3
6r
273
337
106
6#
6#
6#
68
6%
413

6¥#
64
3Iné
107
355
347
6#
6#
b#
o
198
6%
6#
6#
6#
6#
6#
6#
6#
6#
6%
6¥
6%
o#
6#
6#
6¥#
6%
6#
6#
6%
64
6#
6#
6%
o#
6#
6F
6%

-
N
o

coooocoroCcOCOOCCOOCCOOCCOCCOOCOCORROOOCOOOO

346H

127

124
194

425

1338

125
38/

371

293

388



DINI
nis
D1S340
DISAV
DISAV1
DISBEG
DISBKO
DISBLK
DIsS8sY
DISCHL
DISCHN
DISCKR
NISCON
DISDDB
DISDSP
NISFIN
DISHI
DISIN
DISINL
DISINI
DISINT
pIsias

DISJSR
DISNX1
DISNXT
DISOFF
DISONE
DISOUT
DISPNT
DISPOF
DISPON
NISREL
DISRET
DISSAV
DISSTP
DISTAR
DISUUI
DISWAT
DLK
DMT
DNAERR
bou

DR

DRL
DRN
DSER
NSl
DSKRLB
nso
DVAVAL
DVCDR
DVDIR
NVDIRI

6#
151

694
70#
323
66#
100
91#
182
101
a7#
74#
54
58
111
67#
129
158
12¢
111
57#

10@
225#
2234
169#%
68#
128
65#
104
174
71#
123
100
122
B5#
88#
B6#
6#
6#
6n
6%
64
6%
6#
6#
6#
64
6#
6#
6#
o#
6k

169
164
255
233
315
232
414

275

346
256
55#
112
174
229
394#
1654
1494
174%
168

416

253
295
334
410%
225
171
343
231
313
183
123
302
166

o

ocoocrrOrCCCOOCOCOOOO

181

271
246
332#
252

428

364
340
291
1224
271#
244

175
297

420

226

251
316
299
160#
3ns
298
296

189

375
427

428
371
194

249

379

386
338
332
366
332

185

38¢

388
387

378

312

272

367
421
369

410

333

256

340

351

423

365



nvynis
AR
nvynTa
nVIN
NVLNG
DVLPT
DVMTA
nveur
nVPTR
NVPTR
PVTTY
ENTR®
FXIT1
FXIT?
FBMERR
FNFERR
FRGSFG
FT2REL
FTATTA
FTCHEC
FTEXAM
FTFINT
FTGETT
FTHALT
FTKCT
FTMONP
FTPRY
FTRA1D
FTRCHK
FTREAS
FTSLEE
FTTALK
FTTIME
FTTRAC
FTTRFS
FTTTYS
HSAMSK
HSAPMS
HSASTZ
HUMGET
HUMGRT
1

18
1BUFR
1CLOS8
L™
TLUERR
TLue
INRFQ
INITR
INPQ
10
10ACT

o#
6#
6#
6#
6#
6#
6#
6#
6#
6
6#
6#
240
230
6#
6
6#
6#
6#

6#
6#
6#
6#
6#
6#
6#

oH
6¥
on
6¥
6#
6#
6%
b6#
6#
64
6#
o#

6R
6#
ot
6#
6#
64
226#
64
ot
64
6#
61

el o e N« 0 e e e Mo SXo e NN N

254#%

245
6

a6

46

o> o0 O

Lo e e e s NN Ve

59

59
59

59

25@

47

47

410
167

2554

329

411



JREG
JBKTL
JBROT
JCON
JDEND
JIDERR
IOTER
JEND
IFST
JIMPM
INRCK
IPAR
18

TEND
USE

We
PERR

ccr

FADR
FCTR
FPTR
TADR
TSTS

424

R odie = 0= e v N N6 e Mo N> W Mo NP N

w
o

(o0« e s N o N N

oo

296
351

37Q

243

297
364

307

248

293

298
365

294

372

332
366

376

325
367

308
368

373

329
369

374

310
410

376

312
411

314
419

332
421

333
422



OFFDI1S
ONn 1S
NUTARFB
nuTP=
ovT?2
ovT3
nvT4
cvVTS
nVTé
nne

PENCHL
PENCHN
PENDNB
PENFLC
PEMINT
PENLOC
PENON
PENSAV
P1
PIOFF
PION
PJORN
POy
PROG
PRTERR
PVSPYA
PYSPYM
PVTRPS
RENMR
RUN
RUNARL
RUMMSK
sD
SETIOD
SHF
SHRSEG
SLEVEL
sLicE
SNA
SPYSFG
STrP1O
STOTAC
STPFLG
&TTYa1
STTYRF
SWP
SWPCIR
SYSDFV
T30

TAC

73%

238

233

193
343
348
352

TR OO

103#

259

239

149

121 13¢ 131 132 134
344 358 37¢ 387

1a1# 182 342 418

1806 395

417

348 352

373

52
292

13 78 75 82 92
71 161 163 156 147
241 243 z44 246 248

94

168
249

179

225
251

172

15¢

226
252

295

152

228
255

1R2

229
271

197

231
292

254

292
302



TAC1
TEM
TRNERR
TTYATC
TTYBIU
TTYUSE
UCHN
UERROR
UI0MOD
USRMOD
USRRFL
uuo
UWP
UWPOFF
VDISSR
WTMASK

342
416

-
N
Lo e SIS N« ¢ K e N0 N N

vl
R 00O

347
417
334

350
418
335

429

372

377

394

395



ADRCHK
CcODES
DISARL
ENABLE
NOSCHE
NOSHUF
AUEUES
SCHEDU
SHUFFL
STARTD
XP

115#
6#
6#
64
64
6#
6#
6#
64
6#
6#

227

247

19

78



	DIS340_001
	DIS340_014
	DIS340_015
	DIS340_016
	DIS340_017
	DIS340_018
	DIS340_019-0
	DIS340_019-1
	DIS340_020
	DIS340_021
	DIS340_022
	DIS340_023
	DIS340_024
	DIS340_025
	DIS340_026
	DIS340_027
	DIS340_028
	DIS340_029
	DIS340_030
	DIS340_031

