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- TYPF 340 DISPLAY SERVICE ROUTINES MACRO.V36 191083 4-JUN-69 PACGE 1

2P

s#eaCOPYRIGHT 1969, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS,#as#

;THIS SUR-PRNGRAM ASSEMBLED “ITH SYSTEM PARAMETER FILE - S,MAC(V414)

XLIST

LIST

IFNDEF T3@,<T3A=2>;ASSUME TYPE 37 DISPLAY IF T3¢ IS UNDEFINED

1FN TS88,< .

TITLE DIST3¢ - TYPE 3@ DISPLAY SERVICE ROUTINES

ENTRY NIST3¢

NIST2O:

>

IFE T37,<

TITLE D1S342 - TYPE 342 DISPLAY SERVICE ROUTINES

ENTRY DIS340

nNia3av:

>

SUBTTL R, GRUEN/RCC TS A3 JUN 69 VRG24

XP VDISSR,274+

JPUT VERSION NUMBER IN GLOB LISTING AND [LOADER STORAGE MaP

; THESE ROUTINFS HANDLE INTERRUPTS FROM THE DISPLAY NATA

H CHANNEL. THFY SEARCH THE COMMAND PQOINTER LIST SUPPLIED

; RY THE USER AND OUTPUT SFCTIONS OF DATA AS SPECIFIED THEREIN,

H ALL OUTPUT IS NONE USING THE BLKO COMMAND,

; THE FORMAT QF THE COMMAND POINTER LIST IS8 AS FOLLOWS:!

: RH= END OF COMMAND POINTER LIST

H RH=ADR [ H=Q ADR 1S ADDRESS 0OF THE NEXT SECTION OF THF

H COMMAND POINTER LIST

; RH=L -1 [H==N QUTPUT TN THE DISPLAY THE N WORDS OF COMMANDS

; REGIMNING AT LOCATION L,

H MOTE THAT THE CHFCK FOR ENM OF LIST 1S MADE FIRST,

H ALL ADDRESSES ARF CHECKED FOR VALIDITY (',E., THEY MUST

H [RE wITHIN USER AREA) BEFORF ANY MEM REF 1S MADE,

PIF THE 732 SWITCH = 1 THIS IS THE ROUTINE FOR A DEC
sTYPE 30 DISPLAY WITH A TYPE 348 [NTFRFACE.
tOTHFRWISE 1T IS THE ROUTINE FOR A DEC TYPE 247,
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- TYPE 340 DISPLAY SERVICE ROUTINES MACRO.V36 191083 4~JUN-69 PaAGE 14

R. GRUEN/RCC TS @3 JuUN 69 V@04

2000008

faBa01

neeRRA2

A3NAn3

frpARR4

npAAPS

200006

nanae?7

ApRa10

nonv11

forQ12

fa0G13

rPrP14

7A2315

Aarale

rarg17

naA@a2a

raAe21

445163

a0CR74

ngapce

neaeAa

Po3B¢3

A ddady

200000

a00027

APOEA@

apapro

aeeero

aAAR?9

A0ACAD

P00270

200070

reeero

700071

npRere

rooRn0

cpagne

rooond

PeNa24

220000

coaaen

ApRano

ol

rgaeaR

ApAgRd

epAdan

2R 22

7?an223

2oepe

ARARAQ

aaepae

gapwzre

2pea2Y

INTERNAL FTCHECK,F TMONP

TFN FTCHECK+FTMONP,<

FXTERNAL DISNOR,NISINS,PENLOC,DISPNT,DISRKO,DISHI,DISONE,DISAV,OFFDIS

FXTERNAL DTSAV1,DISREL,DISCON,DISNXT

INTERNAL DISMX1
S

IFE FTCHFCK+FTMONP,<

;01S DEVICE DATA BLOCK

INTERN NISDNB

DISDDB: SIXBIT /DIS/

XW0D tD6U#HUNGST,®

DISInNsS: ¢

EXP B1S0SP

XWo DVDIS*DVOUT+NVIN+DVLNG,20000
ld

~

YWD PROG,D
e

PENLOC:

NISPNT?

nisBkKo:

NISHT¢

NISONES ¢

nNiSav: ¢

nNiEsavis 2

NISRELY XWD TAC,?

XP NFFD1S,%

[FE TéD.,<

NISCONT EXP ONNISY

TFN TSB,¢

NISCONS &>

ho
v 
Ji
ie
 
R
I
ST

-

XP PENDOR,# 1TO SATISFY A REQUEST IN COMMON,

i THFRE IS NOT RFALLY A PEN DOB,

>
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81

82

a3

84

85

86

R7

A8

89

90

91

92
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04

95
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98

99

100

irl

192

103

104

105

126

197

108

129

110

111

112

113

114

115

116

117

118

119

MACRO.V36 191283 4~JUN~69 PAGE 15

R. GRUEN/RCC TS 23 JUN 69 Vd24

200120

20220

aga4ap

np12m0

oeer77

?@7400

IFN T30,¢

Nis=144 sTYPE: 33 DISPLAY DEVICE NUMBER

>

DISTAR=172 ;CLOCK FINISHED REFORE PICTURE

NISWAT=200 tPICTURE FINISHED REFORE CLOCK

NISCKR=z40g ;CLOCK REQUEST [N CLOCK QUEUE
nIsuul=1ov@

IFE T32,<

NDISBSY=77

PENON=74020

>

IFN T30,<

NISBSY=2000¢

PENON=100D0

>

EXTERN JOBPFI

EXTERN DISSAV,DISBLK,DISJSR,PENSAV

EFXTERN D1SCHNPENCHN

FXTERN DISCHL,PFNCHL

FXTERN DNISSAV,DISRET

EXTERN DISPON,DTSPOF

EXTERN ADRERR,SETION

FXTERN PION,PIOFF,CLOCK

EXTERN CPOPJ1,UERROR,USRREL,STOTAC,JOB,JBTSTS,JBTADR,PJOBN

IFE T8@.,< EXTERN ONDIS,NONRISH

INTERN PENINT,DISINT,DISFIN
ENTRY DISDSP

DEFINE ADRCHK(A)
<

CALLE A, JORPF]

CAMLE A,DISHT

JRST EXIT2

>



D]S34@ - TYPF 347 DISPLAY SERVICE ROUTINFS MACRO,V36 19103 4-JUN-69 PAGE 16

R. GRUEN/RCC TS 83 JUN 69 VO0Q4

120 QQ@@r2 254¢70 Q2AU43! JRST DISINI JINITILIZATION
121 ger@P3 263140 0Q0JQQ POPJ PDP, +PRINT ERROR AND STOP JOR
122 Q@r@p24 254pm@ 02045 DISOSPT JRST nISSTP {RELEASE
123 poAE25 25454p 022045 JRST n]SSTP 1 CLOSE
124 200026 265240 0072000 JSP NAT,UERROR JOUTPUT
125 2grE27 265240 CQO226! JSP NAT,UERRNR PINPUT
126 Qa3 254prQ DQCCR0 JRST CPOPJ1 JENTER

1727 Qo@931 2540740 00630 JRST rPOPJL 1LOOKUP

128 @pA@32 254040 0@7A245! JRST n1souT JOUMP OUTPUT (THAT'S US)
179 @@gra3I 254080 202242 JRST NISIN FOUMP INPUT (AS IN PEN)
130 @20u34 2631406 020200 POPY pOP, 1SETO

131 pAPP35 263140 AgAQ00 POP Y POP, 5SFTI
132 ppe@E36 263140 000000 POPY POP, JIGETF

133 Apep37 254p00 20231 JRST cPOpPJ1 yRENAME
134 pRop4d 263140 000000 POPJ POP, JCLOSE [INPUT
135 Q@41 263148 002000 POPyY pOP, IDIRECTORY CLEAR

136 porp4az2 263140 P02000 POPU PDP, IMTAPE



DIS340 - TYPE 342 DISPLAY SERVICE ROUTINES MACRO,V36 19:083 4-JUN=-69 PAGE 17
R. GRUEN/RCC TS @3 JUN 69 vO@a4

137

138

139

140
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151
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155

156

157

158

159

168

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

fpOE43

pora43

200p44

nerPas

AR7R46

naARa7

AAR250

APPa51

#gRe52

"AENS3

ap0054

7@an@s55

AAD56

neaps7

ro0ged

2000361

713270

2543000

200290

205040

412244

476000

205040

541040

412040

713270

513620

700670

263140

254020

254049

por109@

003250

QeApa0

2110800

20800

apagLL

201200

219020

poagn2!

02090

PpRae2!

202070

ogaone

epe127"

booeen!

DISINT 1S CALLED FQOR RELEASE, CLOSE, AND SUNDRY ILLEGAL CONDITICNS
WHICH WANT TO TURN THE DISPLAY OFF, 1T FIRST CONVINCES

THE INTERRUPT LEVEL RPQUTINES YO GO BACK TQ SLEEP AND THEN

TELLS THE MONITOR THAT THE DEVICF 1S INACTIVE, LASTLY,
IT TURNS QFF THE INTERRUPT ASSIGNMENTS OF THF DISPLAY

AND THE P! CHANNEL ASSOCIATEDR WITH THE D!S BLKO. IT RETURNS

WITH A POPJ , SOMETIMES TO ITS CALLING ROUTINE AND SNMETIMES
TO THE CHANNEL'S DIS“ISS ROUTINE, THE ADDRESS OF WHICH

WAS CLEVERLY PLACEN NN THE PUSHDOWN LIST WHEN AC'S

WERE SAVED, THUS [T CAN BE CALLFD WITH EITHER A

PUSHJ PDP,DISINI OR A JRST DISINI,e
 
w
a
 
W
a
 
w
n
 
W
e
 
w
e
 
w
e
 
w
e
 
w
e
 
w
a
 
w
e

DISINI?

IFE T32,<

CONO DIS,107 JIPARAMETER MODE>

[FN T30@.,<

MOVE! TAC,PENCHN 1SET UP COND WORD WITH PROPER

ASH TAC,3 3} CHANNEL ASSIGNMENTS

ADDI TAC,DISCHN

TRO TAC, 40808 JSET DISPLAY READY BIT IN CONO WORD

MOVEM TAC,DISCON>

JRST DISING

DISSTP: MOVE ITEM,JOB JCLEAR NSHF SO0 JOB CAN BE SHUFFLED

MOVS! TAC,NSHF +NSWP JCLEAR NSWP SO JOB CAN BE SWAPPEN(IN CASE THIS

IS A SWAPPING SYSTEM
ANDCAM TAC, JBTSTS(ITEM)

DISINLS SETOM PENLOC

MOVS1] TAC,DISWAT+DISUU! $ IGNORE FURTHWER TRAPS

HRR] TAC,10ACT JINDICATE DEVICE INACTIVE

ANDCAM TAC,DISIOS 1INTO DEVICE DATA BLOCK

NISOFF: GONO DIS,NFFOIS JREMOVE THE DISPLAY'S CHANNEL ASS[GNMERTS.

HLLZS PENINT JDON'T EXPECT ANY ON LITE PEN

CONO PI.DISPOF JTURN OFF DISPLAY!'S BLKO CHANNEL
POPY POP,

DISINT: JRST DISFIN

JRST NISINT LS



NisS340 -

176

177

178

179

189

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

270

2n1

272

223

224

245

276

207

2¢8

TYPE 342 DISPLAY SERVICE ROUTINES

R. GRUEN/RCC TS @3 JUN 69 vdn4é

ra0a62

PBA263

nonpg6s

rO2Q65

PBRA66

naepe?7

neea7o

20271

naep72

agav73

713349

254070

713320

254970

713329

7130490

713200

254520

264000

2549720

JPENINT

IFE T4,
COFR72@ PENINT:

Po20s2"

AP2420

oore72!

ap2¢m0

Ap@211 PENFLG:

414 3d)

A00Q20

}STPFLG

2000080 STPFLG!

Apog25"

>

1FN TSSO,

PENINT:

>

RECETEVES CONTRQL ON

(SPECLAL CHAMNEL),

TRANSFERS CONTROL TO AN APPROPRIATF RQUTINF

CHANNEL

WAS VALID, AND 1F So,

<

CONSO DIS,&

JRST PENINT

roONS? nis,40e
JRST STPFLG

CONS?Z nis,20a9

DATAY NIS,PENLOC

CONQ NIS,NONDIS

JEN @PENCHL

SERVICES STOP FLAGS

A CLOSE AN THE DISPLAY

SR PENSAV

JRST

<

CONSO NIS,D

JRST PENINT

DATAT OIS,PENLOC

MOVEM TAC,PENLOC
MOVE TAC,DISBKNO

SUR TAC.DISREL
HRRZS TAC

FEXCH TAC,PENLOC

JEN @PENTHL

MACRO.V36 19:03

NISOSP+OCL

4-JUN=69 PAGE 18

INTERRUPTS ON THWE DISPLAY NON-DATA

IT DECIDES IF THE INTSRRUPT

ICHECK FOR CONI FLAGS

370 OTHER DEVICES ON SAME CHANNEL

i5TQP FLAG

IPEN FLAG?

$3STORE CURRENT LITE PEN | OC

JCLEAR FLAG

JDISMISS INTERRUPT

(DISPLAY PROGRAMMED) BY NOING

iSTOP FLAG. SAVE AC'S AND SETUP RETURN

100 A CLOSE AND DISMISS INTERRUPT

JCHECK FOR CONI FLAGS

3TO CTHER DEVICES ON SAME CHANNEL

SCLEAR PEN INTERRUPT

}SAVE AC TAC

JGET ABSOLUTE ADR OF NEXT NATA ELEMENT

tMAKE ADDRESS RELATIVE

JCLEAR QUT GARRAGE IN THE LEFT HALF

JSAVE ADR IN PENLOC AND RESTORE TAC

JIDISMIS THE INTERRUPT
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279

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

2380

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

2592

251

252

253

254

255

256

257

258

259

260

261

- TYPE 347 DISPLAY SERVICE

R. GRUEN/RCC TS @3 JUN 69 vadgd

no0a74

200275

AoRQ76

neeeg77

rge1a0

rp2101

apmLa2

rgeLed

200104

200105

rOALAE

AQALAT

7p0110

faA111

Apo112

APR113

PecB114

7e0115

Pg0B116

200%117

npR120

fgn121

npRL2?

200123

A0@124

7e@125

rPe126

Jud I

354040

552p4p

303040

313¢40

254020

2070690

2020640

566240

606040

254070

627040

2540280

3010490

311249

254000

274p4p

303040

31304@

254p2p

5500490

272040

3szene

350008

202049

713220

254129

22200

Gpapie!

goao12

pooeae

apa014:

goai24

2Ro229"

PeA13!

PooR17!

777777

230123

777777

ogoeg7ée:

opaa77!

Ppaa14:

nae124:

pA017"

Poa111

033014

n@aL24:

ooaera:

20213

2o@274:

peoe74!

ogag1e6!

2pag21!

oeBR74"

DISNXT
]

’

.

’

t

.

1]

]

»

.

’

.

’

]

’

.

’

.

’

.

»

.

’

ROUTINES MACRO.V36 19183 4-JUN=-69 PAGE 19

IS CALLED WITH A JSR DISNXT, IT SETS UP THE NEXT
POINTER FOR THE DISPIAY'S RLKO BY INTERPRETING A
COMMAND | IST SUPPLIEN RY THE USER, THIS COMMAND LIST
IS CESCRIBED AT THE REGINNING OF THE PROGRAM, [F THE
NATA TO RE TRANSMITTED TA THE NISPLAY WOULD V]OLATE THE
MEMORY PROTECTION, THEM THE ROUTINE RETURNS TO THE
CALLING LOCATION +1, OTHERWISE, 1F THERE
1S NO FURTHER DATA Tn RE QUTPUT (AS INDICATED RY THE
USER'S COMMAND LIST) THE ROUTINE RETURNS TN THE CALLING
LOCATION +2, OTHERWISE, THE NEXT PDINTER FOR THF RLKO
IS PLACED IN DISRKO AND THE ROUTINE RETURNS TO THE CALLING
LOCATION +3,

IFE FTCHECK+FTMONP,<

NISNXT3

>

DISNXL:

TLUPY

IFN T$2,

IFE Tée,

EXIT1:

EXIT2¢

IFN T3g,

INTCHK?

i $}JSR AT INTERRUPT OR UUQ LEVELS

AQSA TAC,DISPNT 1GET NEXT POINTER FROM LIST
HRRZM TAC,DISPNT JUPDATE POINTER POINTER
ADRCHK TAC+

CAILE TAC., JORPF]

CAMLE TAC,M[SHI
JRST EXIT?

MOVE TAC,@DISREL IGET NEXT WORD IN POINTER L 1ST
MOVEM TAC,DISBkO IPLACE N BLKO POINTER
HLROM TAC,NISAVY JGET NEGATIVE WORD COUNT(MAKF LH NEG, TOn)
<

JUMPE TAC,EXITY JEND OF COMMAND LIST?
TRNN TAC, -1 PINTENSITY?
JRST INTCHK JYES>

<

TRNN TAC,~-1 JEND OF COMMAND [ IST?
JRST EXIT1 1YESS

TLZN TAC, -1 INO, POINTER TO NEW LIST?
JRST TLUP 1YES,
CATL TAC, JOBPF | iNO, ADDRESS IN BOUNDS?
CAML TAC,DISH!

JRST EXIT2 INC
SuUR TAC,DISAV] IYES, ADR, OF LAST WORD IN BLOCK,
ADRCHK TACHe

CAILE TAC, JORPF]

CAMLFE TAC,NISHI
JRST EXIT?

HRRZ TAC,DISRFL JFORM ABSOLUTE ADDR

ADDM TAC,NISBKO PIN THE RLKQ POINTER WORN

A0S DISNXT JRETURN 2,4
A0S NISNXT

MOVE TAC,DISAV

rONO DIS,eDISCON 1SET UP DISPLAY STATUS WORD
JRSTY 2, @DISNXT | I

<

MOVSS TAC 3PLACE INTENSITY IN CONQ WORD
DPA TAC, INTPNT



NIS34p - TYPF 347 DJSPLAY SERVICE ROUTINFS MACRN,.V36 19:23 4=-JUN-69 PAGE 19-1

R, GRUEN/RCC TS 83 JUN 69 vda4

262 JRST NISNX1 JGET NEXT POINTER
263 INTPNT: POINT 3,01SCON,Z29>



DIS34¢

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

370

321

3r2

3n3

304

325

36

3a7

338

379

310

311

312

313

314

315

316

- TYPE 340 DISPLAY SERVICE ROUTINES

R, GRUEN/RCC TS @3 JUN 69 VR4

agn1L27

rpRAL3e

ng0131

ngR132

rBAL33

202134

POR135

reAL36

ngr137

PeN14Y

AEAL41

np@A142

"@R143

o144

700145

?3A146

f@R147

fe0150

npR151

o152

PPP153

A0B154

202155

70E156

200157

PEA160

PER161

700162

f02163

n2R164

200165

7200166

202040

264000

254gr@

254000

254520

264270

201322

205040

2085240

135278

260140

205¢40

437¢2

667000

254340

612044

254¢0

60305D

267140

254070

603020

260142

412244

200¢2Q

620000

623@00

260140

202000

254972

222270

260140

254020

2gedL6!

apnd74:

ava236!

Pgn1L34!

oueean

zoctoeQ

rpegno’

034200

Ap12a0

zogano

zuassa!

opz2mp

pergnz!

ea1020

203164"

poAR47!

204153

GoNLzg

eBn167!

nga156"

2g210@

apa204"

202146

apapm2!

212020

200201

2270

ngdan2!

egAan0

epaga2!

0pm167"

200163

MACRO.Y36 19:03 4-JUN=69 PAGE 27

}DISFIN RECEIVES CONTROL WHEM THE DISPLAY'S RLKO POINTER REACHES

.
 
w
e
 
w
e
 
w
e
 
w
e

DISFIN?

ovT2

-
 
w
e
 
w
a
 
w
e
 
w
e
 
w
a

.
.
 
e
 
w
e
 
w
a
 
m
s
 
w
e

ovT2:

OVT4:

oOvVTo:

ovVT3:

ovTe:

ZEROQ,

NOES A JSR TO DISNXT,

AC'S AND DISMISSES THE

IT SAVES THE TWN AC'S WHICH
ON A NORMAL RETURN

INTERPUPT, ON A

JISNXT USES anD

IT RESTORES THE

"NO MQRE DATAY

RETURN T TRANSFERS CONTROL TO QVT2 FOR FURTHER

NECISION AS TO WHETHFR 0OR NOT TO CONTINUE DISPLAYIMG,

MOVEM

JSR
JRST

JRST

JEN

RECEIVES CONTROL AT

(SUPPLIED BY THE USER) RUNS 0OUT,

TAC,DISAV

NISNXT

ADRER

ovVT2

®DISCHL

ISAVE AC'S

JSETUP NEXT BLKO POINTER

JRETURN HERE [F NO NEXT POINTER
ILET THE SCOPE DO THE REST

INTERRUPT LEVEL WHEN THE COMMAND LIST

1T SAVES THE AC'S FOR

THIS CHANNEL AND [N THE PROCESS ENABLES RETURNS BY POPJ

AND SIMILAR GOOD THIMGS SINCF

THE JSR

17T ALSO STORES THE PC FROM

IN THE GENERAL PC LOCATION FOR THIS CHANNEL

IF THE DISPLAYIS OFF, IT DOES NOT RESTART IT,

1T CHECKS TO SEE IF THE CLOCK HAS RUN OUT BEFORE THE PICTURE:

IF S0,

COMMAND [ IST,

IT CALLS NDISBEG T0 RESTART THE DISPLAY WITH A NEW

“IT TURNS OFF THE 10 ACTIVE BIT WHICH WAS
TURNED ON BY THE OUTRPUT ROUTINE] THIS INSURES THAT ANY

NUTPUT CNAMMAND WILL NISPLAY AT LFAST ONE PICTURE., IF

THE JOR WAS IN AN 10-WAIT,

JSR NISSAV

MOVE! DEVDAT,D!SDDSB

MOVST TAC,SHF

MOVST DAT ,NSHF

LDR ITEM,PJORN

PUSHJ PDP,DISOFF

MOVS1 JOS,NDISWAT

10RB 10S,R1S10S

TLON 10S,NnIsuUUl
JRST pvVTe

TONE TAC,JBTSTS(ITEM)

JRST nvT4

TLNE 10S,DISTAR

PUSH.J PDP,NISBEG
JRST QVTZ

TLNE 10S,DISTAR

PUSHU PDP,CLKREQ

ANDCAM DAT,JBTSTS(ITEM)

MOVE 105,0181N0S

TRZ 10S,104CT

TLZE 10S, 104
PUSHJ PDP,SETICD

MOVEM 10S,nIs8108

JRST NISRET

MOVEM 10S.,NnISI0S

PUSHJ PDP,NISHFG

JRST NISRET

IT 1S RELEASED,

JASK EXEC TO SAVE AC'S

1SETUP ACS

JINDICATE PICTURES FINISHEN

’OIO

$RESUME DISPLAY, NEW UUO,

JYES, STAY IN 10 WAIT ‘

}DOES SYSTEM WANT TQ SHUFFLE THIS JOR?

1YES

JHAS CLOCK TRIGGERED?

IYES, RESTART DISPLAY

1010 CLOCK FINISH BEFQRE PICTURE?

IYES, PUT IN CLOCK RFEQUEST,

JTURN OFF NSHF S0 JOR CAN BE SHUFFLED

1B8IT FIDOLING TIME )

1SIGNAL DISPLAY CAN BE CLOSED

11S DISPLAY CAUSING AN [0-WAIT?

fUNWAIT THE JOR

IRESTORE 10 CONTROL WORD

JRFSTORE AC'S ANND DISMISS

1START NEW COMMAND LIST



DIS340

317

318

319

329

321

322

323

3zd

325

326

327

328

329

330

331

332

333

334

325

336

337

338

339

340

341

3a2

343

344

345

346

347

348

349

350

351

352

353

354

355

356

- TYPE 347

R

reC167

?e170

feA171

aQR1L72

30173

roga174

rar175

reei76

Ccet177

rga220

AR27A1

ra@222

rQP223

Q0224

7o0205

rogagné

rpr227

rge210

70211

707212

797213

naA214

20507@

412¢0¢

554100

552172

264@

254020

254p 70

261"14¢

71322¢@

201040

542040

700622

2631402

20507@

20004¢

72062%¢

76270

136040

436070

70067¢@

263140

ARAZ215!

DISPLAY SERVICE
. GRUEN/RCC TS £3 Jiin 69 vaA24

apa3aa

220202

apez15

22312

apnar4!

Avaz237:!

A@7345"

Qazzaar

dang21

20742¢

Ppeee2!
Aae2r¢

AR 226

FP2420

22141

207270

202022

202240

7Qaaz2!

apegre

200440

roAgA2

DISREG

e
 
v
e
 
W
 
m
a
 
w
e
 
W
e
 
w
e
 
w
E
 
w
e
 
W
e
 
w
e
 
w
r
 
m
e
 
w
a

NI83FG:

CLKREQ:

CLNKRT:

ROUTINES MACRN V36 19:083 4-JUN-6Q FPAGE 21

'S CALLED WITH A PUSwJ PTP,0DISBEG, 1T DISABLES THE

NISPLAY JTSELF (2Y USIMG DISCFF) AND ALSO DISARLFS THE

FLAOK RESTART Ay RESFTS THE POINTER TO THE USER'®

CUMMAND | IST T2 THAT SPECIFIED ON THE LAST QUTPUT

MINLS ONE, IT ASKS PISANXT T0 SET UP THE NEXT RLKO POINTER

ITF CISHXT Iy UMSHCCESRSFUL (1,E,, IF THE USER COMMAMD L[IST

1S A'"LL), THEN THE RNUTINE DCES A CLNSE. OTHERWISFE, A

REQUFST 15 ENTERFED FPR A CLOCK INTERRUPT AT THE FND OF

AT MOST TwWwQ JIFFIES, THIS CLOCK GUEQUF REQUEST 1S ENMTERED

ONLY [F THERE 1S NONF ALFEADY IN THE QUEUE., THE PI

CHANNMELS FOR THE DISPLAY ARE TURNED AN AGAIN AND THE
NISPLAY 1S INITIALTZFD Y A CONO, IT SHOULD THEM RENQUEST

NATA AS SOON AS THE 2] CHANNEL FOR THE BLKO IS TURMEDN ON,

IT TURNS THIS C4ANNEL ON AND RETURNS T0 ITS CALLFR,

MOVST TOS,NISTAR+DISWAT JINDICATE FRESH DISPLAY

ANDCAM 10S,nIS NS R

HRRZ2 TACL,DISNANE JGET POINTER LIST ADDR (=11
HRRZM TACL1,D1SPNT tRFSET POINTER POINTER WITH IT

JSR NISNXT 1ASK FOR FIRST wWORD FOR PLKD

JRST ADRERZ

JRST N[SSTP sNULL LIST, CLOSE

PUSKJ POP,CLAREQ JENTER (CLOCK QUEUE REQUEST

rONG NIS,RDISCON PIMITIALTIZE THE NISPLAY

MOVE! TAC,PENDN FALLOW SPECIAL PI INTERRUPTS
HRR M TAC,PEINT | B

CONT Pl.DISPON SALLOW BLAKO INTERRUPTS

BQOP .y POP, JRFTURN

»OVST 10S,DISCKR JIF NO CLOCK INTERRUPT REQUESTED

MOVE TAC,CLNKRT JIRFSET TIMER

CONG PI,PIOFF FINHIBIT INTERRUPTS

TDON 10S5,Nn1IS108 JENTER ONLY A SINGLE CLO"K RFQUEST
'DPR TAC,Cl.0CK sPLACE REQUEST IN QUFEUF
TORM 10S,01%108 IPROTECT AGAINST A DUPLIZATE REQUEST
rONG P1,aPION JUMIHIRIT INTERRUPTS
POP PDP, IRETURN

XN nLOK,2 JCONTROL FOR CLOCK QUEUE: 2 JUIFFIES

PTWO JIFFIES
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357

358

359

350

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

3684

385

386

387

388

389

398

301

392

393

394

395

396
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R, GRUEN/RCC TS 23 JUN 69 vapd

700215

2@@216

2e0217

f20220

200221

AQ0B222

n@e223

peM224

20M225

nRR226

29m227

AOA230

o231

200232

AeR233

200234

nBA235

Ape236

aQ8237

Pon240

Ago241

nee242

Ago243

Aan244

205000

413000

663020

205¢09
437008

607000

263140

201300

205040

135270
612044

254000

436044

200044

556040

542040

254000

264020

260140

201370

2549000

2110490

250040

254000

202400

2poaaz2:
og1000

n02100

Ppogo2:!

Ppe200

poagne

egogng:

21202

Po0140"

2oa155!¢

pRR167!

age227!

PQ2029

037014

02020

203167

P00134"

P@ea25"

donpead’

200070

eg2v21

poop1L

200202

iCLOK

.
 
e
 
v
 
w
e
 
W

CLOK?:

} ADRER

ADRER?

ADRER1:

$DISIN

}

3

DISING

IS CALLED AT THE CLOCK LEVEL IN RESPANSE TO A REAUEST

IN THE CLOCK QUEUE. A 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

GOES TO DISBEG TN START UP THE DISPLAY, DISBEG RETURNS

WITW A POPJ PDP,

MOVST 10S,DISCKR FINDICATE CLNOCK REQUEST SERVICED

ANDCAB 10S,nlsIns Peos

TLOE 10S,DISuUU!

MOVS] 10S,DISTAR PASK DISPLAY TO RESTART

10RB 10S,n1810S baeo

TLNN 10S,DISKHAT JHAS DISPLAY FINISHED?
POPJ POP, INO, WAIT FOR IT T0 DO SN

MOVE! NEVDAT,D1SDDR
MOVS] TAC,NSHF

LDR 1TEM,P.JORN
TDNE TAC,JBTSTS(ITEM) 3 1S SHUFFLE LOCKED QUT?

JRST NDISBEG JYES, RESTART DISPLAY ANN RETURN

10RM TAC,JBTSTS{ITEM) sNO, LOCK IT oUT, !

MOVE TAC, JBTANR{ITEM) {RESET DISHI AND DISREL AFTER SHUFFLING

HLRZM TAC,DISH! .

HRRM TAC,DISRFL

JRST 0ISBEG SRESART DISPLAY AND RETURN

SERVICES PROTECTION VIOLATIONS DISCOVERED BY DISNXT,

IT DNES A CLNSE AND THEN CALLS THE MONITOR'S ERROR PRINTING
ROUTINES TO INFORM THE USER,

JSR NISSAV 1SAVE AC'S AGAIN

PUSHJ PDP,DISDSP+DCL 31D0 A CLOSE

MOVE] DEVDAT,DISDDR 3TELL ERROR ROUTINE WHO'S UNHKAPPY

JRST ADRERR 360 GRIPE

HANDLES LITE PEN UUQ ¢(INPUT) IN A RUDIMENTARY FASHION

BY RETURNING (T0 THE ADDR SPECIFIED BY THE ANDR FIELDN
NF THE IMPUT UU0)Y THF LAST PEN COQRDINATES SEEN,

MOVN] TAC,1

EXCH TAC,PENLOC $GET LATESY COORDINATES,

JRST §TOTAC 1ISTORE AND RFTURN
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397

398

399

470

471

4042

493

494

475

406

407

408

499

410 pOe245

411 @Bn246

412 Pp@247

413 0gr2so
414 2pP251

415 200252

416 @aN253

417 B00254

418 p@a255

419 p@B256

420 MpP2s7

421 FBC260

422 2@0261

423 QBZ242

424 P00263

425 AQ@264

426

427 PpA265

428 @N2¢€6

429

661000

6600300

275620

200040

2020490

200040

202040

201049

542¢40

437¢0e

552670

205076

43620

713320

412270

2547

713179

264a84¢

NO ERRORS DETECTED

PROGRAM BRFAK 1S 0Rg267

ogaz20

610002

Po20m1

PaR265"

eoale0

22n266"

2o0on0

237400

2p2062"!

poega2!

200215"

fo1008

rgaga2!

ag2e21"

gpanze’

2pa224¢

7gen13"

?Q7133"

.

1]

.

’

»

]

’

v

1

]

’

»

¥

[

’

.

’

]

?

.

H

NIsSouUT:

BLKL]T:

JSRLIT:

DISOUT NOES THE WORK 0OF THE OUTPUT LU0, IT SETS A 8IT TO

INNICATE THAT TeWE DEVICE [S ACTIVE AMD INHIBITS

INTERUPTS WHYCH MAY STILL RE IN PROGRESS, SINCE THE

MONITOR CALLS WSYNCE BFFORF COMING HFRE, THE USFR IS

GCUARANTEED AT LEAST NANF PICTURE/QUTPUT, THE USERS MEMORY

ROUNDS ARE STOREDN FQOR NUICK WLUSE AT INTERRUPT LEVEL W/0

SAVIMG AC'S, THE LOCATION OF THE COMMAND LIST (-1) 1S

STORED FOR USE IN SETTING UP BLKD POINTERS, THE P!

LOCATIONS (42 + 2J) ARF INITIALIZED WITH A BLKO IN

THE FVEN LOCATION ANM A JSR T0O DISFIN IN THE ODD LOCATION,

THE MON=-DATA CHANNEL CONSQ IS SETUP TO BELIEVE IN THE
A POPJ POP, IT RETURNS QN BREHALF OF THE OUTPUT UUO,

TLO 10S, 10+DISWAT JINDICATE OUTPUT; REQUEST START UP

TRO 10S, 10ACT JINDICATE DEVICE ACTIVE

SURT Uuo, 1 JALLOW FOR INCREMENT AT INTERRUPT

MOVE TAC,BLKLIT JFEENS WORDS TO THE DISPLAY

MOVEM TAC,DISBLK JFROM EVEN NUMRERED INTERRUPT LOC

MOVE TAC, JSRLIT JISERVICE THE END OF ALKO

MOVEM TAC,DISJSR JFROM 00D INTERRUPT LOC

MOVE! TAC,PENON ISETUP CONSO BITS ON SPECIAL CHANNEL
HRRM TAC,PENINT Paus

10RB 10S,01S10S JSET I10ACT ON; INDICATE OUTPUT
HRRZM UUO,DISONE JSET NEW COMMAND LIST ORIGIN

MOVST 10S,D1SUU!

10RM 105,01510S FALLOW DISPLAY

CONSZ NIS,eDISCON JDISPLAY ALREADY IN USE
ANDCAM 105,DIS10S

JRST CLKRFQ TENTER CLOCK QUEUE REQUEST AND POPJY

RLKO n1S,D1SBKO

JSR NISCHL

FND



DIS340¢ - TYPE 340 DISPLAY SERVICE ROUTINES

ADRER

RLKLIT

CLOK

DAT

D18340

DISBEG

NISBSY

NDISCKR

NnISPSP

DISIN

NISINT

DISNX1

NISONE

DISPOF

DISRFT

NISTAR

DVOIS

pvouT

FTCHEC

TLUP

108

JBTADR

JOBPFI

NSHF

ONDIS

ovVT4

PDP

PENDDB

PENLNC

PIOFF

PROG

STOTAC

TAC

USRREL

SYMBOL TABLE

peN236"

ppA265"

pen215"

ree@Eas

ea%gao!

ngR167!

poaa77

pe0420

200024

raBz42!

noagen’

agRy75"

200815

PRA256"

ng0166"

neeL4Q

e22ece

AR0EM1

gpeped

neaa7e!

nedg20

aRB232!

200115

210708

apap21’

fg0153"

nearpr3

2p2009

0geg11’

ngo2e6!

200007

porz4a4!

a92pa1

pRoDRY

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

DISCHL

NDISCON

NISFIN

NISIN1

nIsS1os

DISNXT

DISQUT

DISPON

NISSay

nIsuul

NVIN

EXIT1

FTMONP

10

10W

JBTSTS

JSRLIT
NSHWP

oOvVT2

OvVTS

PENCHL

PENFLG

PENON

PION

SETIOD

STPFLG

TAC1

Hyo

MACRO,V36 19103

200237

pge2ea!

eagz214’

pang~1

no0Ng16"

ooe@13!

0o0266"

200021

ape127!

7e0050"

apaga2!

AQ2@74"

r2E245!

rpe2m2!

pQR236!

neleag

npagne

fB0123"

200000

aene2o

Aeoe7re

naa234

AQA266"

n10002

ngaL34:

pRAL55"

fQBB71"

nQaa67

AR74¢02

goe212!

aad161!

agag72"

aoagnm2

naog14

4-JUN-69 PAGE 24

INT

EXT

INT

EXT

EXT

INT

INT

INT
INT -

FXT

INT

EXT

EXT

EXT

INT
INT

ADRERR

cLOCK

CPOPJ1

DEVDAT

DISAVL

DISBLK

DISCHN

nIspos

NDISHI

NISIN]

DISJSR

DISOFF

DISPNY

DISREL

DISSTP

DISWATY

DVLNG

EXIT2

HUNGST

10ACT

1TEM

JOR

NONDIS

OFFDIS

ovT3

ovTé

PENCHN

PENINT

PENSAV

PJOBN

SHF

T3q

UERRQR

VDISSR

nBo241"

?pQ210°

fg0837'

P020P6

ng2017"

7z@o251°

eodeae

roagee:!

7o2014"

npoaa3’

nPA253"

2paa54’

Foag12:!

poep20!

7008945"

npRzae

ng12a0

npa124:

paneaL

710000

Q@004

pane4s5!

eeeo70!

n00200

7p0156"

reB164!

raagne

caa262"

npeg72!

rQAz226"

gaagee

ngRe2ae

raee?7!

rarzad4

FXT

1 &t

FXT

INT

FXT

FXT

INT

FXT

INT

INT

INT

INT

FXT

FXT

INT

FXT

INT
cXT

FXT

INT

XY

INT



A

AC1

AC?2

AC3

ADRER

ADRER1

ADRERR

AEFERR

AL

ASSCON

ASSPRG

B

RLKLIT

BUFPNT

RUFWRD

CLKR

CLKRFQ

CLOCK

CLOK

CLOKRT

CLSIN

cLSOUT

CMWB

CORCNT

cCPOPJ1

D

DAT

DCL.

peLl

DCLO

DCLR

not

nbo

DEN

DEVANR

DEVBUF

DEVCHR

DEVCTR

DEVDAT

DEVEXT

DEVFIL

DEVIAD

DEVIOS

NDEVLOG

NEVMAD

DEVNAM

DEV0OAD

NDEVPPN

DEVPTR

DEVSER

DGF

NDHNG

DIN

6#

6#

6#

6#

273

337

136

o
o

JREH

3874#

c
o
o
o
o
o
o
o
c
o
C
c
O
C
O
C
O
C
O
C
O
C
C
O
C
R
O
C
r
P
O
C
O
C
C
O
C
O
C
O
C
R
O
C
C
O
C
O
C
R
O
I
O
O
O
O
O
O
O
O
O
C
O
D
O

346

127

124
194

425

134

125

387

371

293

3ag



DINI

nIs

DIS340

DISAvV

DISAVL

DISBEG

DISBKO

DISBLK

DISBSY

DISCHL

DISCHN

DISCKR

NISCON

DISDDB

D1SDSP

NISFIN

DISHI

DISIN

DISINL

DISINI

DISINT

DIS10S

DISJSR

DISNX1

DISNXT

DISOFF

DISONE

DISoUT

DISPNT

DISPOF

DISPON

NISREL

DISRETY

DISSAV

DISSTP

DISTAR

DISUUI

DISWAT

DLK

DMY

DNAERR

poy

DR

DRL

DRN

DSER

DSl

DSKRLB

DSO

DVAVAL

DVCDR

DVDIR

DVDIRI

6#

151

69#%

70#

303

66#

100

91w

102

il

B7%

744

54

58

111

67#

129

158

129

111

57#

i0a

225#

223#%

169#%

68#

128

65#

104

104

71#

103

100

122

B5#

88#

Bo#

6#

6#

6#

6#

b#

6#

6#

6#

6%

6#

6#

64

6#

6#

6

169

16#

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

123

123

322

[+
 
3
o
 
0
 
e 
J
e
 N
e

 N
 
N
+
 

0 
S
R
+
 N

 o
 N
F
s
 
N
s
 
W
'
 

W

181

271

246

332#

252

428

364

340

291

1224

271#

244

175

297

420

226

251

316

299

160#

3n5

298

296

183

375

427

423

371

194

249

379

386

338

332

366

332

185

380¢

388

387

312

272

367

421

369 410

333

256 340

351

423

365



nvnis

NVNSK

nynTta

NVIN

NVLNG

DVLPY

NDVMTA

nveur

NVPTR

NVYPTR

PYTTY

ENTR®=

FXIT1

FXIT?

FBMERR

FNFERR

FRGSFG

FT2RFL

FTATTA

FTCHEC

FTEXAM

FTFIND

FTGETT

FTHALT

FTKCT

FTMOP

FTPRY

FTRA1D

FTRCHK

FTREAS

FTSLEE

FTTALK

FTTIME

FTTRAC

FTTRPS

FTTTYS

HSAMSK

HSAPMS

HSASTZ

HUMGET

HUMNGST

I

18

I1B'IFR

ICLDSA

LTM

TLHUERR

TLue
INRFQ

INITR

INPR

10

10ACT

L
S
l
 

o 
o
 N

N 
« 

e 
e

 A
 
N
e
 

s 
S 

M
o
 
J
a
 N

254#

245

46

46

[o
 
o
 

R 
e
 N
 

@ 
S 

5 
N
l
s
 N
e
 
o
 
B
N
 
N

Lo
 
NN

 e
 

N 
e 
B
 e
 

s 
N 

O
 

N

59

59

59

59

250

47

47

419

147

255#

329



h
 o
l
 
o
 
e
 

e 
S 

e 
N
 
s
 M
o
 N
Eo

 N
>
 N
«
 M
o

 M
o
 N

w D

[
o 
0
«
 
0
o
 N
N
«
 S
0
 

N 
N 

o 
)

o
o
 
O
N
O
O
O

 
O

[
o
 
e

8

296

351

3ng

243

297

364

3n7

248

293

298

365

294

372

3a2

366

376

325

367

308

368

373

339

369

374

310

410

376

312

411

314

419

332

421

333

422



0FFD1S

ONR TS

NUTRFB

nyTeP=

nvT2

ovT3

nvT4

CVT5

nvTé

rPnP

PENCHL

PENCHN

PEMDNB

PENFLG

PENINT

PENLOC

PENON

PENSAV

Pl

PICGFF

PION

PJNORBN

POV

PRCG

PRTERR

PVSPYA

PVSPYM

PVTRPS

RENMR

RUN

RUNARL

RUMMSK

SD

SETIOD

SHF

SHRSEG

SLEVEL

SLICE

SNA

SPYSFEG

STOPIO

STOTAC

STPFLG

gSTTYR1

STTYRF

SWP

SWPCLR

SYSDFV

T332

TAC

73#

238

233

193

[
s
 
v

o
G
 
O
O

1034#

8

259

6

239

169

121

s44

1a1¢#

186

417

3438

373

A2

13

71

241

13¢ 131 132 134

388 378 387

182 342 418

395

36¢

73 75 82 99

161 163 1566 147

248 z44 246 248

94

168

249

1729

225

251

172

226

252

295

152

228

255

1R

229

271

197

231

292

254

292

300



TAC1

TEM

TRNERR

TTYATC

TTYBIU

TTYUSE

UCHN

UERROR

ulomMoo

USRMOD

USRRFL

uuo

UWP

UWPOFF

VDISSR

WTMASK

342

416

o
 
e
 

I 
e 

N
o
 N

N 
o 
e

 0
N
+
 
W
0
 
J
e

V
]

o
 S
 

e 
e 
M
o

347

417

334

350

418

335

428

372 377 394 395



ADRCHK

CODES

DIsaARrf

ENABLE

NOSCHE

NOSHUF

AUEUES

SCHEDU

SHUFFL

STARTD

XP

115#%

6#

6#

64

6#

b#

6#

64

6#

64

227 247

19 72 78
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