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sDIGTTAL EQUIPMENT CORPORATION. MAYNARD. MASS.

e

#THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE ONLY
#ON A SINGLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH
sTHE INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS
/SOFTWARE, OR ANY OTHER COPIES THEREOF. MAY NOT BE PRO-
/VIDED OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON
/EXCEPT FOR USE ON SUCH SYSTEM AND TO ONE WHO AGREES TO
sTHESE LICENSE TERMS. TITLE TO AND OWNERSHIP OF THE
/SOFTWARE SHALL AT ALL TIMES REMAIN IN DEC.

/

~THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE
/WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COM-
#MITMENT BY DIGITAL EQUIPMENT CORPORATION.

/

sDEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY

70F ITS SOSE@?RE ON EQUIPMENT WHICH IS5 NOT SUPPLIED BY DEC.
.E :
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14000889
1440088
160PB0
6808800
620000
650088
4820080
410000
4140808
a608000
aoo02e
002000
anRgo1a
061000
0008804
ja]a]alalal=
jalaala )
000498
208800
2000800
2080001
2eaa004
218800
220808
234860
235008
248008
260000
162000
ra314z2
bpBa18
7830844
783004
6pBB13
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ASSEMBLY PARAMETER ARBVEC.

WHEN HARDWARE STROKE VECTOR IS AVAILABLE ON THE VT-15
DEFINE ARBVEC=B AT ASSEMBLY TIME TO SAVE SPACE

TO RUN ON A NON-XIM SYSTEM IT IS NECESSARY
TO DEFINE NONXIM=B AS ASSEMBLY TIME

NONXVM

sSYMBOLS USED TO FORM INSTRUCTIONS.

s/

PY=1400880
PX=144008
STRK=100008
DJIMP=6800688
DIMP1=626000
DIMS I=6600080
V1=482008
14=410000
V6=414800
CHARS 1=0600800
SC=26
INT=2008
LP=16
BKk=1008
DSH=4

OFST=2
ROT=49
LODN=4080
PRM1=200080
DNOP=208608
DNOPB=200001
DNOPE=200084
PRM2=210000
PRM3=220800
SKP2=234809
DSKP=235008
SAKE=240P@0
REST=26080800
GY=162000
R53=rB3142
DATVT=186
STPD=rB3044
LSD=rB38684
ENTRES=13

Ve

s

#/POSITION, ¥ DIRECTION
/POSITION, ¥ DIRECTION
/STROKE VECTOR. X OR ¥ DIRECTION
#DISPLAY JuMP

#DISPLAY JUMP INDIRECT
/DISPLAY JMSx

/BASIC VECTOR, DIRECTION 1|
#BASIC VECTOR, DIRECTION 4
#BASIC VECTOR, DIRECTION &
#CHARACTER STRING INSTRUCTION
/SCALE ENABLE

/INTENSITY ENABLE

/LIGHT PEN ENABLE

/BLINK ENABLE

#DASH ENABLE

#OFFSET ENABLE

/ROTATE ENABLE

#LOAD NAME REGISTER ENABLE
/PARAMETER WORD 1 OP CODE
sDBISPLAY NOP

/BEGINNING OF PARAM GROUP MARKER
#END OF GROUP MARKER
/PARAMETER WCORD 2 OP CODE
/PARAMETER WORD 3 OP CODE
/SKIP2 OP CODE
~UNCONDITIONAL SKIP

/SAVE INSTRUCTION

#/RESTORE INSTRUCTION
#GRAPHPLOT, Y DIRECTION
#READ STATUS 3 10T

#VPT15 USES DAT SLOT 18
#STOP DISPLAY IOT

#START DISPLAY

/NUMBER OF TABLE ENTRIES

.GLOBL LINE, TEXT. COPY, GRAPH, PRAMTR, BLANK, UNBLNK
.GLOBL DINIT,SETPT. PLOT. REFLOT. RSETPT., DCLOSE. DELETE



73 7 INFO ENTRIES FOR QOTHER GRAPHICS MODULES
74 Vs Y
7S .GLOB.MP. 181, MF. 182, LNSIZE
76 " JIODEV DATVT
7 e
7 7
79 - TABLE ORDER
=14} /7
81 7 8 COPY
82 7 1 LINE
83 7/ 2 PARAMETER
84 7 3 TEXT
85 7 4 SETPT
86 7 5 GRAPH
87 / 6 DELETE
88 7 7 DINIT
89 7 8 BLANK
i17] 7/ 9 UNBLNK
91 / 18 LNSIZE
92 e
93 e
gg 7 OPTIONAL ARGUMENT FETCH TABLE
v
9g 7 FOR SETTTING UP PNAME OR CNAME AS REQUIRED
a7 7/
38 7/ THIS TABLE IS XCT’ED
9 7
100 pPOBed R 281478 R OPT LAC ARG3 /COPY
191 pBbBl R 201471 R LAC ARG4 /L INE
162 popB2 R 100438 R JMS OPTFAR ~IYARIES WITH # OF BITS
103 pevnR3 R 201478 R LAC ARG3 /TEXT
184 7PAaB4 R 2014780 R LAC ARG3 /POINT
185 pPBpS R 201471 R LAC ARG4 /GRAPH
166 9PPP6 R 201466 R LAC ARG +FOR DELETE FETCH CHNAME
107 poPp7 R 750000 A CLA /NONE FOR DINIT
-188 pPv1o R 750000 A CLA /NONE FOR BLANK
109 pPB11 R 750080 A CLA /0OR UNBLNK
110 pop12 R 750000 A CLA /FOR LNSIZE
111 e
112 s
113 7
114 # CODE GENERATION TABLE
115 s
116 / AT VERY END, TO GENERATE CODE
117 e
{18 7/ XCT WITH AC=-1, LINK=1
19 e
128 PBB13 R 188755 R CODE JMS CPY
121 pool14 R 181137 R JMS VECTOR
122 PBB15 R 180686 R JMS PRM
123 papl1e R 188522 R JMS CHR
124 pop17 R 181863 R JMS PNT
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pEB2e R 6061818
oe821 R 740000
ppB22 R 601875
EeB23 R 601036
BoB24 R 601031
ppB25 R 681127
80026 R 688445
aeez27 R 181137
BBB38 R 680451
pea31 R 200844
8083z R 200052
BBpB33 R 080743
aBa34 R 7500860
#pB35 R 60BO13
pOP36 R ©BOO0A

TPRIM 136

™o Do

D = d W g g

D

/SUBPIC ONLY NEED NOT JMS
/DELETE GENERATES NO CODE
/DINIT DOESN’T ARDD CODE TO MAIN

TO OBTAIN NEEDED # OF LOC’S FOR A REPLOT

LINK=8

#3 OR 6 DEPENDING
/1 OR 2 OR MANY
71-6

#TEXT IS ALWAYS 3
/RSETPT IS ALWAYS 2
#CAN’T REPLOT GRAPH
#DELETE NEEDS 8

s
# LITERALS AND LOCATIONS CORRECPONDING

JMP GRPH

LNOP NOP
JMP DNT
JMP BLN
JMP UBL
JMP LNS

7

# NEEDS TABLE

7

Ve

7

7 EXECUTE WITH AC=8,

7

NEEDS  JMP NEDCOP
JMS VECTOR
JMP NEDPAR
LAC L3
LAC Le

LTEMP2 TEMP2
CLA

7

LENT ENTRES

LOPT OPT

e

.EJECT

sNUMBER OF ENTRIES
#ADDR OF EXECUTE TABLE



152
153
154
155
156
157
158
159
168
161

162
163
164
165
166
167
168
169
17@e
171

172
173
174
175
176
177
178
179
180
181

182
183
184
185
186
187
188
189
198
191
192
193
194
195
196
197
198
199
208
201
282
283

pBA37?
0Bo48
2841
a0642
88843
pPR44
8845
808046
20047
8a65v
aBas51
a0852
888353
8a854
apvBas5
88856
88857
BoBGR
sl
80862
BBP63
00064
8BBGS
8BBGS
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a]ai4]4]}3)
168116
pAREnd 1
13]3]3]ala]%;
188116
000003
a4}
188116
afafalalala)
060000
1pB116
apBvaz
808000
10116
[a]5]a]a]a}s]
jalalaa]4]%)
180116
160884
|afalalalals)
188116
padala]aa k)
afalalala]a}
160116
balalala]a] ]
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? (OCTAL)
2
3
4
S
7
LINE B8
JMS
L1 1
TEXT a8
JMS
L3 3
CQOPY B
JMS
LB (5]
PRAMTR @
JMs
L2 2
GRAPH 8
JMS
LS 5
SETPT g
JMS
100684
RSETPT o
JMS
2808084
DELETE ©
JMS
200806

‘( POIN'I'

ORDER IRRELEVANT
THE FORMAT OF THE DATA WORD FOLLOWING THE CALL TO GETARG -

THE LOW TEN BITS OF THE WORD IS A GRAPHICS CODE DECRIBING
WHICH ACTION ROUTINES TO CALL '

BITS THREE THRU SEVEN MUST BE ZERO
BITS #-2 ARE AS FOLLOWS

SUBPICTURE CALL

MAIN FILE CALL

EDIT CALL (CODE MODIFICATION DELETE, RSETPT)
ILLEGAL

ILLEGAL 4

MAIN FILE CALL, BUT MOVE ARGUMENTS BY ONE (PLOT)
IN THIS CASE LOW TEN BITS ARE A NOP

REAL DATA COMING FROM THE FIRST ARGUMENT IN CALL
EDIT CALL. MOVE ARGUMENTS (REPLOT), HERE

ALSO, THE LOW TEN BITS ARE A NOP

ILLEGAL

GETARG
/ALSO USE THESE AS LITERALS

GETARG

GETARG

GETARG

GETARG

GETARG
/MAIN FILE. AND POINT

GETARG
7EDIT. AND POINT

GETARG
/DELETE GENERATES A NULL EDIT
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apBs?
80078
an67 1
Boe72
aBer3
aeav4
aaa7s5
88876
aoar?
oo 188
Be161
Bp1\e2
88163
Bo184
ae1es

Bo106
pple7
vo118

a8111
aa112

88113
pa114
86115
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800008
100116
50080680
800000
180116
500008
[ala]a]a]a]a)
188116
jala]alapY3]
800000
168116
pBeo11
(4]a]a]a]a]a]
188116
alala]ala)g

(ala]alalal3)
168116
(41512 D 8=

000008
141463

alafalapa
(aa]a]ala]]
628111
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PLOT
REPLOT

BLANK

L18
UNBLNK

L11
DINIT

L7

Ve
LNSIZE
Li2

e
DCLOSE

a
JMS GETARG
5000008

JMS GETARG
SGBB@@

JMS GETARG
JMS GETARG

JMS GETARG

(4]
JMs GETARG
12

4]

DZM MFPTR

.CLOSE DATKT

gﬂL DATVT&Y 7?7

JMPx* DCLOSE

.EJECT

#MAIN, BUT SHIFT ARGUMENTS

/EDIT, BUT SHIFT ARGUMENTS

/DINIT IS A SUB, SINCE NO CODE ADDED
#THRU MAIN FILE POINTERS

#/KILL RUN SWITCH
#DCLOSE SO SMALL HAS OWN CODE



238
231
232
233
234
235
236
237
238
239
248
241
242
243
244
245
246
247

249
258
251
252
233
254
255
256
257
258
259
2680
261
262
263
264
265
266
267
268
269
2re
erl
272
273
2r4
275
a2rve
ar?
278
279
280
281

Ba116
e811v
8012
a@121
aeB122
88123
Be124
Be125
Ba126
ael12v
aB138
80131
88132

80133
8134
pa135
88136
BB137
08140

po14l
ap142
88143
aa144
88145
Ba146
a8147v
88158
88151
88152
808153
88154
aB155
88156
Ba157
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8a06808
7reYre
848111
348116
848745
228745
2486050
840745
748061
368745
se1512
r4pp01
840744

220116
7511006
YT
341464
840742
680150

220745
740100
680146
840743
22er43
Bep7 42
440742
448745
448744
caB141
168742
228116
741108
221465
501513
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SUB.

LINE

OONNNNNNNNNNNNN

ETARG

LMl

GTRGA3

GTRGO4
GTRGAS

INE GE

"1S THE MAIN PROCESSING CODE

OBTAIN ARGUMENTS,

SET UP TABLE XCT’S, ESTABLISH

MAIN, REPLOT ETC.

9
JMS
CONST

a
LAk
DAC
TAD
DAC
LACk
DAC
DAC
CMR
TAD*x
AND
CMA
DAC

LACk
SPAICLA
LAK
TAD

DAC

JMP

LACx
SMA
JMP
DAC
LAC*
DACx
152
152
152
JMP
DZIMx
LACk
SPA
LACx
AND

CALLING SEQUENCE

GETRRG

-2
TYPE
GETARG
TEMP4
TEMP4
RETADZ
TEMP4

TEMP4
(77ve

TEMF3
GETARG

-1
LARG1
TEMP 1
GTRGAS

TEMP4

GTRGB4
TEMPZ
TEMPZ
TEMP1
TEMP1
TEMP4
TEMP3
GTRGB3
TEMP1
GETARG

ARGA
(1vve

#MUST BE LOC FOLLOWING ENTRY POINT
sCONST FORM IS5 DESCRIBED ABOVE

CONTROL NEVER RETURNS FOLLOWING THE JMS

#SET UP TO ESTABLISH EXIT POINT

#SET UP LOC TO REMEMBER MAIN-SUB SPLIT
#POINTS TO ENTRY POINT

/FOR EXTRA INDIRECT

/

/RETURN RDDR FOR EXIT

#FETCH ARGUMENT POINTER

7IN €ASE PAGE MODE
/~COUNT-1
/CONTROL FOR FETCH LOOP

#GET DESCRIPTOR WORD

sSKIP IF ORDINARY ARG. FETCH., LEAVIN G AC=9
/PLOT OR REPLOT. MOVE BACK ARG’S

/ADDRESS OF ARG1 STORAGE

#FOR ARGUMENT PLACEMENT

#JOIN FETCH LOOFP

/AN ARGUMENT
/ﬁgIP IF EXTRA INDIRECT
/|

#TO OUR CORE

/MOVE PUT

/MOVE FETCH

/MORE

sYUP

#ZERO ANY POSSIBLE OPTIONAL ARGUMENT!

/FETCH GRAPHICS CODE (IN LOW 18 BITS

sSKIP IF WE REALLY HAVE THE CODE

/WE DON’T, PLOT OR REPLOT GAVE IT TO US, GET IT
/STRIP HIGH STUFF FROM GETARG POINTED ARG.
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282 no16@ R 841465 R DAC ARGAE #SAVE GRAPHICS CODE FOR LATER CHECK
283 8B161 R 3486836 R TAD LOPT /MAKE UP ADDR FOR XCTx OF TABLE
284 A@162 R 848186 R DAC XOPT /XCT OPTIONAL ARGUMENT TABLE
285 BB163 R 348835 R TAD LENT /
286 Bp164 R 848183 R DAC KCODE  /XCT CODE GENERATE TABLE
287 88165 R 348835 R TAD LENT e
ggg PB1ce R 848845 R DAC ANEED  /XCT NEED TABLE IN CASE EDIT
/s
2%a B@167 R 228116 R LACx GETARG ~SPLIT ON SUB. MAIN, EDIT
291 a8178 R 7420818 A RTL #/EDIT BIT INTO LINK
292 88171 R 745400 A SZLICLL #SKIP IF NOT EDIT, ENTER ALL WITH LINK=8
293 88172 R 688265 R JMP EDIT #GO TO EDIT PROCESSING (DON’T REJOIN)
294 pB173 R 7501068 A SMAICLA #/SKIP ON MAIN FILE -
ggg #8174 R 688253 R . JMP SUBPC  /SUBPICTURE PROCESSING. RETURN AT JOINSM

297 .EJECT
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298 s/ .

299 98175 R 541463 R MARINIT 'SAD MFPTR /ARE WE RUNNING

300 BB176 R 448111 R ‘ 152 TYPE sNO, SO DON’T PLACE MFPTR

391 pe177 R 281462 R LAC MAINFL ~/PRESENT MAINFILE IS

382 AB2pA R 848842 R DAC FILE #THE ACTION FILE

383 PB2B1 R 420186 R XCTx XOPT +FETCH OPTIONAL ARG (CNAME)

304 pe2082 R 740200 A SZA /SKIP IF NO CNAME

305 pB2A3 R 448746 R 152 PARBAK /SET UP FOR FOLLOWING DNOP IN CASE PRAM
306 pP284 R 741208 A SNA /SKIP IF CNAME TO MAKE FILLING POINTER
387 pA2B5 R 280033 R JOINSM LAC LTEMP2 ~DISABLE CNAME RETUEN

3088 poeBs R 848745 R DAC TEMP4  /POINTER TO CNAME OR TEMP2

389 pA2B7 R 228842 R LACx FILE #/LENGTH POINTER FROM FILE

318 pP218 R 745282 A SNAICLL ICML /SKIP IF OLD FILE, LEAING LINK1=OLD
311 pB211 R 742018 A RTL /NEW FILE, LENGTH=2, LINK@=NEW

312 o212 R 348842 R TAD FILE /+FILE ADDR = SCENE OF ACTION

313 pA213 R B48067 R DAC POINT #/PLACEMENT POINTER

314 po214 R 840872 R DAC POINTS ~STATIONARY POINTER

315 pA215 R 868745 R DAC* TEMP4 sTO CNAME IF PRESENT, IF NOT, TEMP2

316 pR216 R 348135 R TAD LMl /MAKE A COPY AT .-1. FLIP LINK!!

317 Ap217 R 848352 R DAC POINTI

318 PB228 R 745482 A SZLICLLICML /SKIP IF OLD FILE., LINK NEEDED PRESENTLY
319 #2221 R 680362 R JMP NEWFIL GO SETUP NEW FILE:; AC=FILE+1

320 pp222 R 228352 R LACx POINT1 ~CHECK OUT RECLAIM OF DNOPE

321 Pe223 R 241507 R XOR LDNOPE ~MAKE AC=B IF A DNOPE ENDS THIS FILE
322 pe224 R 743218 A SNA!RTL #IF NOT, SKIP, THEN TO MSTORS. NO BACK-UP o
2273 7/ #IF EQUAL, MAKE A 2 FOR COMPARE ON GRAFHICS TVYPE
324 PP225 R 541465 R SAD ARGH +DNOPE, NOW CHECK IF WE ARE A PARAMETEER
325 pB226 R 688234 R JMP MSTORS ~NO BACK-UP

326 PR227 R 220867 R LAC* POINT ~NOT A PARAMETER, BACK UP END OF FILE
327 pP238 R 868352 R DACx POINT1 ~JMPx OVER TOP OF DNOPE

328 08231 R 288352 R LAC POINT! ~NOW BACK UP THE POINTERS

329 808232 R 840867 R DAC POINT

330 pe233 R 848872 R DAC POINTS

331 08234 R 754803 A MSTORS CLA!CMAICLLICML ~REAL CODE GENERATE., CALL AC=-1,LIN=1
332 PP235 R 048856 R DAC PUTCNT ~SET UP PUT TO SAVE FIRST INSTR.

333 PP236 R 428183 R KCT* XCODE +#GENERATE CODE THRU POINT

334 08237 R 220872 R MRETUR - LACx POINTS PREVIOUS END OF FILE

335 248 R 188352 R JMS PUT /REGULAR PLACEMENT MECHANISM TO PRESENT END
336 PP241 R 2088037 R LAC HOLD /PLACE FIRST INST OVER OLD EOF

337 pPz42 R B6Be72 R DACk POINTS

338 PP243 R 2008867 R LAC POINT /ADDR OF NEW END OF FILE

339 pBz244 R 448111 R SHUNT 152 TYPE /SKIP UNLESS MAIN & RUNNING

340 PB245 R 841463 R DAC MFPTR /MAIN AND RUNNING, UPDATE POINTER

341 pB246 R 740801 A CMA /COMPUTE TOP-OF-FILE LENGTH POINTER

342 0247 R 340842 R TAD FILE 7/ADDR OF TOP

343 pez258 R 748881 A CcMA

344 pB251 R 0eBB42 R DACk FILE #LEGTH POINTR IS BOTT ADDR-TOP ADDR

342 252 R 600358 R JMP EXX2 /0K -1 TO AC AND RETURN

34 /

347 7 SUBPICTURE SETUP

348

Ve
349 #0253 R 420186 R SUBPC  XCTx XOPT /FETCH OPTIONAL ARG. IF ANY
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361
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80254
88255
BB25%
88257
BR26n
nB2G61
aBnz2e62
BB263

an2e4

R
R
R
R
R
R
R
R
R

136

741200
20815682
841582
848042
241462
741200
541463
448111

680205

Wb DD

SNA
LAC
DAC
DAC
XOR
SNA
SAD
152

JMP
.EJECT

PNAME
PNAME
FILE
MAINFL

MFPTR
TYPE

JOINSM

#SKIP ON REARL ONE
/WASN’ T, GET LAST PNAME

#FILE USING. FOR MAIN AND SUB
715 SUBPIC SAME AS MAIN?!?

#/SKIP IF NOT, DON’T CHANGE MFPTR.
7=, NOW SKIP IF MAINFILE RUNNING
/NASTY, MAKE TYPE=-1 SO IT WILL SKIP AT ’SHUNT’
/MISS THE ISZ ONLY IF SUB=MAIN, AND RUNNING.
7JOIN MAIN PROCESSING
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365
366
367
368
369
378
371
372
373
374
375
376
377
378
379
388
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
4808
481
482
483
484
485
406
487
488
489
418
411
412
413
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Be265

08266
BB267
08278
ae27 1
Ba272
80273
Baz2r4

88275
BB276
agav7
88300
a83a1
a8362
BB303
a8304
BB305
BB306
aB8307
#8318
88311
aa3t2
80313
88314
88315
88316
ee317
80320
88321
BB322

88323
88324
BB325

eB326
ea327
AB330
ne331
#8332
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4291086

g4av42
22er4e
B4P352
a40861
8400872
348135
848867

228872
541511
6808366
548750
744018
580021
548758
6808370
7448108
7420180
742018
341514
8408061
228661
741200
620058
340067
848061
740001
348072
84080856
288758

44006 1
568061
6BB323

754000
4200845
340067
740081
348861
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/FETCH *OPTIONAL”® ARGUMENT

/WHICH IS CNAME

/BUT WE WANT CONTENTS, NOT ADDR LIKE M+S
sCNAME ADDR

/ONCE FOR POINTER TO DNOP GROUP

/ONCE FOR COUNT OF GROUP

#ONCE FOR CODE MAKERS

/BACK UP ONE FOR CODE PLACEMENT POINTER

TO DETERMINE SIZE OF PREVIOUS GROUP

+FIRST DISPLAY INSTR. OF GROUP
#CHECK SPECIAL CASE OF SKP. COUNT
/YES, OBTAIN COUNT FROM NEXT WORD
#GROUP TO BE DELETED?Y

#NASTY, CALL IT A BASIC VECTOR
#RETAIN 4 BITS OF OP (LNOP=740008)
#15 IT AR PARAMETER INSTR

#¥YES, SPECIAL CASE

/MOVE FOUR BITS TO RIGHT OF AC

#ADDR OF TABLE OF SIZES BY OP CODE
/INIT VALUE OF POINTZ2 NOT NOW NEEDED
/SIZE TO AC

#8 SIZE IS ILLEGAL, EXIT TO USER

#POINT TO LAST LOC IN GROUP
sSIZPAR REJOINS HERE
/MAKE COUNTER FOR DNOP OF GROUP

s-# OF DNOP’'S TO PLACE
#NOW COUNT DNOP’S BEYOND GROUP

BEYOND GROUP
/MOVE POINTER TO CHECK NEXT LOC

/ANOTHER DNOP?
/YES

7 POINTZ2 NOW POINTS 1 BEYOND TOTAL SPACE:; FIND OUT NEED

/
7
~ EDIT CODE
7
EDIT XCTx XOPT
/s
DAC TEMP 1
LACxk TEMP1
DAC POINT1
bAC POINTZ2
DAC POINTS
TAD LM1
DAC POINT
e
s PART OF CODE
7
LAC POINTS
SAD LDSKP
JMP SIZAPP
- SAD LDNGP
CLL!RAL
AND LNOP
SAD LDNOFP
JMp SIZPAR
RAL!CLL
RTL
RTL
TAD (SIZETB
DAC POINTZ2
SIZTST LACx POINTZ
SNA
JMPx RETADZ
TAD POINT
§1231 DAC POINTZ
CcMA
TAD POINTS
DAC PUTCNT
LAC LDNOP
7/
# FIND COUNT OF DNOP’S
Ve
SIZLO0 152 POINTZ
SADx POINTZ
JMp SIZLOO
Ve
7
CLL!CLA
XCTx XNEED
NRETUR TARD POINT
cMA
TAD POINTZ

sNEED ROUTINES ASSUME AC,LINK=8
/RETURN # NEEDED IN AC

#LAST ADDR NEEDED

/-LAST-1 NEEDED

#COMPARE
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414 8333 R 751188 A SPRICLA /SKIP_IF ENUF

415 808334 R 620858 R JMPx RETADZ ~NO. EXIT WITH AC=8

416 PB335 R 703844 A STPD s/STOP DISPLAY FOR EDIT

417 Ap336 R 208758 R LAC LDNOP  ~CLEAR OUT PREVIOQUS GROUP

418 88337 R 868352 R EDICLR DACxk POINT1 ~

419 BB348 R 448352 R 152 POINTI

420 88341 R 448856 R ISZ PUTCNT /DONE

421 aa342 R 688337 R JMP EDICLR ~/NO

422 4 '

253 s FALL THRU LEAVING PUTCNT=8. WHICH IS CORRECT FOR PUT!
/

425 BB343 R 754883 A CLA!CMAICLL!ICML ~SAY WE ARE REALLY DOING CODE THIS TIME

426 88344 R 420183 R XCTx XCODE  ~MAKE CODE

427 88345 R 281463 R EXXp LAC MFPTR  ~/GET ON-OFF SWITCH

428 BB346 R 740200 A SZA #SKIP IF OFF

429 Ba8347 R 703884 A EXX1 LSD #RESTART DISPLAY IF ON

438 @@e35e R 7rr7Y7 A EXXe LAKW -1 #0OKk EXIT FLAG IN AC

431 #8351 R 6208858 R JMPxk RETADZ ~ TO CALLER

432 7

433 i .EJECT
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434 7
4%2 7 VARIOUS ROUTINES AND SUBROUTINES
4 /
4327 7 PUT SUBROUTINE
438 s
333 » ENTER WITH AC CONTAINING INSTRUCTION TO BE PLACED
/
4ﬁ1 7 STANDARD OPERATION: MOVE °POINT’. PLACE INDIRECT THRU °’POINT’
42 e
443 7/ IF PUTCNT IS -1, THE AC IS PLACED IN ‘HOLD’ INSTEAD;
444 7 IN THIS CASE., ’'POINT’ IS NOT MODIFIED.
233 / THIS LAST MODE IS FOR ADDITION TO MAIND+SUB FILES.
s/
447 pB352 R BBOVBB A PUT (4]
448 PB353 R 448856 R 152 PUTCNT ~SKIP IF SPECIAL CASE AC-TO-HOLD
449 pB354 R 688357 R JMP PUTPUT ~/NOPE. JUST PLACE
458 Pa355 R 848037 R DAC HOLD /SAVE FIRST PLACE MAIN AND SUB
42% pP356 R 628352 R JMPx PUT
4 Ve
453 AR357 R 448867 R PUTPUT 1ISZ POINT = ~MOVE POINTER TO NEXT
454 p93c8 R B60B67 R DAC POINT /PLACE, LEAVING POINTER AT LAST ONE
455 pe361 R 628352 R JMP* PUT s/0UT
456 4
457 s
458 4
439 7
42? s NEW FILE SET-UP FOR MAIN AND SUBP.
4 7/
462 pB362 R 5B1515 R NEWFIL  AND (17777 ~/AC HAS FILE+!, STRIP TO VT-15 ADDR FIELD
463 PB363 R 341516 R TAD (DJMPI ~OP CODE MAKING JMPx FILE+]
464 pB364 R B6BO72 R DACx POINTS ~PLACE AT FILE+2
ggg AB365 R 680234 R JMP MSTORS ~GO TO GENERATE CODE, CAN’T BACK UP POINTERS
7/
467 4
468 s SIZE
469 s
3;? 7/ ADDITIONAL CODE TO DETERMINE SIZE OF PREVIOUS GROUP
7/
472 08366 R 448061 R SIZAPP 1SZ2 POINT2 ~LINE APPROX SIZE LIVES IN GROUP+!
4;3 pp367 R 680312 R JMP SIZTST ~/REJOIN MAIN LOOP
474 7/
475 PO370 R B41465 R SIZPAR DAC ARGAH /INDICATE PREVIOUS GROUP PARAM
476 pe371 R 448061 R SIZPRL 1SZ2 POINT2 /MOVE TO NEXT
477 pB372 R 220061 R LACH POINT2 FIGURE OUT IF GROUP IS DONE
478 pa373 R 548758 R SAD LDNOP /1T IS IF NEXT OF LDNOP
479 pa374 R 600404 R JMP SIZND /GO BACK UP POINT2 AND REJOIN
480 pB375 R 541518 R SAD LDNOPB ~/AND IF BEGINNING OF NEXT GROUP
481 PB376 R 608404 R JMP SIZND
482 aB377 R 541587 R SAD LDNOPE ~AND IF END OF THIS GROUP
483 po4PB R 608405 R JMP SIZND1 ~/FETCH POINTZ2, DON’T BACK UP
484 98481 R S60B21 R AND LNQP /STRIP TO 4 BITS OF OP CODE
4835 pBd4p2 R 548756 R SAD LDNOF »IS IT A PRAMETER INSTR.
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08403
08404
08485
aa4a6
80497

oB410
ge411
Bp4l12
BB413
a8414
88415
f0416
88417
8p420
80421
aB422
88423
ab424
BB425
eB426
ap42v

Ba430
88431
a8432
88433
88434
88435
80436
Bp437
ap44e
00441
an442
BB443
na444
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60037 1
751001
750000
348061
688316

0088000
4fa]alala)
(4]a]a]a]a =
(4fa]a]a]ap=
0B0000
000806
(4fa]ala]a]a]
4]a]a]a]a]a]
afa]a]a]ap|
(4afa]ala]a]a)
(a]4]4]a]4]a]
(4]5]4]%]4]4]
(4]afala]a]a]
pBBBB3
(a]aa]5]4]4]
(a]a]a]a]ala]

8800008
148746
146741
201464
848742
221466
448742
745400
588436
740220
6680437
228742
6520430

oD D

OO DHD Do dD

DIDPDPIDIDPDDPDTDDDDID DD

JMP SIZPRL ~/YES, KEEP GOING
SIZND  SKP!CLAICMA /BACK UP POINT2 TO GROUP END
SIZND1 CLA #KEEP POINTZ2 SET
TAD POINTZ ~RETURN POINT HAS POINT2 IN AC
JMP S5I1Z2J1

NN

- TABLE OF GROUP SIZES BY OP CODE
7
SIZETB

4] #SINGLE CHAR ILLEGAL
3 #CHAR STRING (ASSUMED INDIRECT
2 #ARBITRARY VECTOR LINE
2 #/POINT INSTRUCTION, SET POINT
4] ~PARAMETER HANDLED AS A SPECIAL CASE
Le 6 #SAFE-RESTORE, COPY WITH SAVE RESTORE
4} #BUNCH OF ILLEGALS. DON’T REMEMBER OP CODE
(4] /0ORDER EXACTLY
1 /BASIC VECTOR
8
a
a
a
g ~DJMS (ASSUME INDIR) COPY
5]
7/
7/
# SUBROUTINE OPTPAR
e
s FETCHES OPTIONAL ARGUMENT FOR A PARAMETER TYPE CALL
#  RETURNS ARGUMENT IN AC
7/
7
7 ENTERS WITH LINK=8
7
OPTPAR B8
DZM PARBAK ~DEFAULT FOR LATER. NO TRAILING DNOPE
DZM PARFRN ~#AND NO LEADING DNOPB
LAC LARG! #ADDR OF FIRST ARG
DAC TEMP1 |
LACx ARG1 #GET THE BITS
OPTP1 152 TEMP1 +MOVE ARG POINTER
OPTPZ  SZLICLL /SKIP IF NO BIT
JMP OPTP1 #BIT, MOVE POINTER
SZA!'RAR #SKIP IF ALL DONE
JMP OPTP2  /NOPE., KEEP GOING

LACx TEMP1  /ARGUMNT
JMPx OPTPAR
/
s
~ NEED ROUTINES
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538 Vs
535 7 THESE ROUTINES RETURN THE NUMBER OF LOCATIONS

540 7/ REQUIRED TO EDIT IN THIS GROUP, IN THE AC.

541 7/ REJOIN THE MAIN-LINE A NRETUR.

542 /s

543 /

544 ~ OBTAIN THE NUMBER FOR COPY CODE

545 7 ENTER WITH AC=8

546 7/

547 PB445 R 561466 R NEDCOFP SADx ARG1 /WITH RESTORE?

548 PB446 R 777775 A LAW -3 #NO, MAKE TOTAL =3

549 pp447 R 348415 R TAD Le /YES, MAKE TOTAL =6

5508 pB456 R 6PB330 R JMP NRETUR

551 e

552 7

553 s

554 / OBTAIN THE NUMBER FOR PARAMETER CODE

555 s

556 pA451 R 2208872 R- NEDPAR LACx POINTS ~CHECK FOR SPECIAL CASE PARAM/PARAM AND
557 88452 R 541518 R SAD LDNOPB ~ALSO NO LEADING DNOPB

558 pA453 R 608457 R JMP NEDFRN ~GOT A DNOPB, NOT THAT CASE

559 BB454 R 281465 R LAC ARGH /NOW CHECK PARAM/PARAM

560 BP455 R 548750 R SAD LDNOP 7/SIZPAR PUTS DNOP IN ARGB 111!

561 PB456 R 608467 R - JMP NEDP 1 /SPECIAL CASE., NO LEADING DNOPB NEEDED!!
562 pB457 R 220867 R NEDFRN LACx* POINT  /FETCH PRECEDING

563 pA468 R 541587 R SAD LDNOPE AN END PARAMETER

564 pPA461 R 680467 R JMP NEDP1 #1F S0, WE DON’T NEED A BEGINNING PARM
565 PR462 R 548758 R SAD LDNOP /A REGULAR DNOP

566 AP463 R 6PB467 R JMP NEDP1 /%YES, ALSO WE DON’T NEED 1

567 BB464 R 588821 R AND LNOP #STRIP TO OP:; LNOP=740080

568 PpP465 R 548750 R SAD LDNOP 215 A PARAMTER

569 pP466 R 448741 R 1S2 PARFRN ~YES, SO WE NEED A DILIMITER

570 9467 R 288741 R NEDP1 LAC PARFEN ~/KEEP THE COUNT GOING

571 pP470 R B48745 R~ DAC TEMP4  /BUT SAE PARFRN FOR GENERATION TIME
572 pe471 R 281517 R LAC (MASK /POINTER TO MASK LIST

573 pB472 R p40743 R DAC TEMP2

574 @gp4ar3 R 777774 R LAKW -4 /LO0OP CONTROL

575 pB474 R 848744 R DAC TEMP3

576 pe475 R 221466 R NEDP2 LAC* ARG1 /BITS

577 pP476 R 528743 R ANDx TEMP2 /ANY FOR THIS PARAMETER WORD

578 PB477 R 748200 A SZA /SKIP IF NOT

579 PP508 R 448745 R 1s2 TEMF4  ~/AND COUNT 1 IF SO

5808 PP501 R 448743 R 1s2 TEMPZ2 /MOE TO NEXT MASK

581 BgB582 R 448744 R 152 TEMP3 s/LOOP CONTROL

582 pB583 R 608475 R JMP NEDP2

583 PP5P4 R 208872 R LAC POINTS MAKE POINTER TO INSTR AFTER GROUP
584 BA585 R 340745 R TAD TEMP4

585 @506 R 840742 R DAC TEMP1

586 pB5B7 R 228742 R LACk TEMP1 /INSTRUCTION FOLLOWING GROUP

587 pP518 R 541518 R SAD LDNOPB ~DOES IS STRART WITH A NOP

588 PA511 R 608517 R JMP NEDP3 /YES, WE DON’T NEED ONE

589 pA512 R 548758 R SAD LDNOP #1S A REGULAR DNOP
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5908
591
592
593
594
595
596
597
598
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#8513
aas514
88515
@8516
aas17?
88528
pB521

R
R
R
R
R
R
R

136

6BBS17
508821
548758
448746
280746
348745
600330

7 O

NEDP3

JMP
AND
SAD
Isz
LAC
TAD
JMP

.EJECT

NEDP3
LNOP
LDNOP
PARBAK
PARBAK
TEMP4
NRETUR

#ALSO WE DONT NEED
#CHECK IF PARAMETER
-PARAMTER

/YES, WE NEED DNOPE

sMAKING TOTAL COUNT
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88522
8523
BB524
88525
88526
88527
BB530
88531

na532

ABS33
88534
B8535
88536
Bas537?
pB540

88541
BB542
88543
808544
80545
88546

Bp547
885508
88551
88552
88553
88554
#8555
BB556
88557
ga568
88561
Bas562
88563
88564
88565
BB566
BB567
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136

jalala]alal4]
208872
581515
341528
188352
341521
188352
281466

/g g v o o D

188352 R

77776
8408745
221467
741301
6208522
6008543

441466
441466
340055
741100
680541
348533

r44118
688553
441466
3401180
v48201
448745
348685
848744
221466
528744
440744
268744
448744
861466
441466
4408745
608557 R

HoomHdOodoood Do WD oD D

NN N

CODE GENERATION SUBROUTINES

7 CHARACTER STRING

CHR

/
/TEST N
/

LM2

s/
TST1
TST2

TST3

TST4

4]

LAC
AND
TAD
JMS
TAD
JMS
LAC

. IFDEF
AND
.ENDC
JMS

POINTS ~GROUP STARTING ADDR

(17777 ~sKEEP 13 BITS

(CHARSI+2 ~STRING INDIRECT TO .+2

PUT /PLACE IT

éB%NP—CHRRSI+I /ADD NEW INST-OLD INST

ARG 1 /STRING ADDR

NONXIM

Lve?7? ~MSK OFF ARRAY TYPE BITS FROM ADDR!!

PUT

AND INSERT ALT IF .NE. ZERO.

LAWK -2 /MAX LOOP CONTROL FOR WORD MODIFY

DAC TEMP4  /FOR ALT-MODE INSERTION

LACx N /GET NO. OF CHARS.

SNA!SPA!CMA s/SKIP IF MUST INSERT RLT-MODE

JMP* CHR <NOPE

JMP TST2 ~JCIN DIVIDE BY S LOOP

152 STR /MOVE IOPS ASCII POINTER BY 1 PAIR

152 STR

TAD LS5 #ADD 5 UNTIL >=8

SPA #CHECK DONE

JMP TST1 /NOPE

TAD LM2 /CHAR POSITIONS 1.2.3.4.5 HAVE AC WMALUE
/OF 2: 1;@;'1:’2

SMA!RAL !CLL /VALUES 4.2.8,-2,-4

JMP TST3 /VALUES 4,2,8 FOR POSITIONS 1.2,3

1S2 STR /POSITIONS 4.5 ARE IN SECOND WORD

TAD L12 /VALUES 18,6 FOR POSITIONS 4,5

SZA!ICMA /VALUES -5,-3,-1.-11,-7

152 TEMP4  /LOOP CONTROL -1 XCPT POSITION 3

TAD ALTPNT ~MAKE POINTER FOR CORRECT MASK

bAC TEME3

LACx STR /GET WORD OF IOPS PAIR FOR MODIFY

ANDx TEMP3  /STRIP OUT CHAR

152 TEMP3 /MOVE POINTER TO CORRECT ALT-MODE

XORX TEMP3  ~/INSERT ALT

152 TEMP3  /MOVE POINTER IN CASE SECOND PASS

DAC* STR /REPLACE

152 STR #IN CASE SECOND PASS

152 TEMP4  ~/LOOP CONTROL

JMP TST4 /DO A SECOND WORD MODIFY
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ggé Bp578 R 628522 R JMPx CHR /WHEW! DONE
Ve
653 7 MASKS FOR INSERTIOM OF ALT-MODE IN EACH POSITION
654 4
655 @es571 R 788377 A 788377 #/POSITION 4
656 a@S72 R B76408 A Br6408 s1T5 ALT-MODE
657 BB573 R 777481 A 777481 #POSITION 5
§58 ae574 R 800372 A BRa372 #ITS ALTMODE
659 a@Bs75 R BO3777 A 8a37ry /POSITION 1
660 ae576 R 764080 A 764000 /ALT
661 @es7?7 R 774017 A 774817 /POSITION 2
662 @OseB R 803728 A 883720 /ALT
663 @eca1 R 7777680 A LM29 777768 #/POSITION 3, FIRST PART
664 @8c82 R 0oOALY A L17 808817 /PAST OF ALT MODE
665 ae683 R Br7YYY A Lyerv? 877777 /SECOND PART
666 @604 R SBPPAB A LTS 50068680 /END OF ALT MODE
ggg #06PS R 0@OGA2 R 5LTPNT L17 /ADD TO AC VALUE TO OBTAIN CORRECT POINTER

669 .EJECT
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206p6
(alal5l3)g
06108
aB611
BB612
a6613
aBc14
88615
ape16
Be617
00628
Bp621
BB622
ap623
BB624
88625
BB626
Be627
08630
pB631
88632
88633
BB634
#8635
80636
a8637
88640
808641
808642
BB643
BB644
808645
80646
8647
AB650
98651
ve652
Be653
BB654
BB655

BB656
808657
90660
08661
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136

(a]alai5ials
201464
840064
148742
148743
148744
148745
221466
745220
6808633
84086853
744400
680630
4408864
228864
841466
221466
620656
2808053
440627
600616
2808655
848627
2081522
046053
340415
840522
eeeve
040064
226053
741200
680650
268522
188352
4409053
4409522
448864
6080643
620686
628656

900667
808674
008703
aeari11
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/s

/s
/PRM - SETUP DISPLAY PARAMETER INSTRUCTIONS FOR BOTH
MAIN AND SUBPICTURE ENTRIES

Ve

/
PRM

PRM1B

PRMI1S
PRM2@

PRM25

PARLOP
PARL1

JINST
/

a8
LAC
DAC
DZM
DZM
DZM
DZM
LACxk
SNA!RCR
JMP
DAC
SNL!CLL
JMP
152
LACx
DAC
LACx
JMPx
LAC
152
JMP
LAC
DAC
LAC
DAC
TAD
DAC
LAW
DAC
LAC*k
SNA
JMP
XOR%
JMS
182
152
152
JMP
JMPx
JMPx

sDISPATCH TABLE

/s
PRMTBL

SCALE
INTEN
LTPN

BL INK

S

LARG1 /ADDR OF ARG!
REGT1 #FEATURES THAT NEED SETTING.
TEMP1 ~CLEAR WORDS TO BE
TEMP2 ZINSERTED IN DISPLAY FILE.
TEMP3
TEMP4
ARG /BITS INDICATING WHICH

#DONME IF AC=8
PRM25 #GO FINISH UP.
REGT® /SAVE REST.

#TEST FEATR BIT IN L.
PRM20 /HOT ON.
REGT1 /GET NEXT SETTING VALUE.
REGT1
ARG1
ARG1 /ACTUAL VALUE IN AC.
PRMTBL /DISPATCH.
REGTA /FETCH REMAINING BITS
PRM15 /POINT TO NEXT ROUTINE.
FRM18 /RECYCLE.
JINST /RESET DISPATCHER.
PRM1S

EEQ¥SRN /POINTER TO DATA FOR SIX INSTRUCTIONS
€]

%EGTE /POINTER TO OP CODES FOR THOSE € INSTRUCTIONS
-6 /LOOP CONTROL
REGT!

REGTB  ~INSTRUCTION DATA
/SKIP IF THERE IS INDEED DATA FOR THIS ONE
PARL1 /NO DATA, DON'T PLACE IT
REGT2 ~OP CODE WITH DATA=FULL GRAPHICS INSTR.
PUT #PLACE IN FILE
REGTB  /MOVE DATA FETCH POINTER
REGTZ2  ~MOVE OP CODE FETCH POINTER
REGT1 +#CONTROL
PARLOP /MORE
PRM /NO MORE
PRMTBL

FOR PARAMETER SETTINGS
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7ee
723
724
725
726
vev
728
729
738
731
732
733
734
735
736
737
738
739
740
741

742
743
744
745
746
747
748
749
758
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
7o
14!
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pB662
08663
BBcs4
BB665
AB66e

Be667
08670
Be67 1
Bese72
ae673

Bo6e74
a0B675
Be67s
gBer?
BB700
ap70o1
aare2

8B703
80704
BB7PS
80706
ae7rev
Bo7 18

BB7 11
Ba7i12
08713
Be714

B8a715
08716
eeriv
087208

pp721
aarae

R
R
R
R
R

0 o e o T o o o o
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136

0oB715
Beer21
8Ba725
8868731
BpBa736

580682
241585
248742
848742
600630

500185
3400877
744018
742010
742018
742010
600671

7482080
2081523
340077
248743
848743
600630

748200
281524
341525
600706

500044
241523
240744
600630

740200
208841

136
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DASH
OFSET
ROTAT
NAME
SYNC

Ve
/GENERATE SCALE

e

SCALE  AND
XOR

TIR XOR
DAC
JMP

INTENS AND

SETTING FROM VALUE IN AC.

L1i? /MASK SETTING.
L2a /ENABLE SCALE CHANGE.
TEMP1 #FORM SETTING(S) FOR PARAM. WD. 1.
TEMP1 /KEEP FOR DISPLAY FILE.
PRM26 #RETURN TO DISPATCHER
Ve
/GENERATE INTENSITY SETTING FROM VALUE IN AC.
7/
L? #KEEP ONLY DATA BITS
Lie /ENABLE BIT

TAD
CLL!RAL

RTL: RTL: RTL

JMP

/
/GENERATE LIGHT
Ve

+MOVE SETTING INTO POSITION

TIR ~INCLUDE IN PARAM. WD. 1.
PEN SETTING FROM VVALUE IN AC.
#1=0N, B8=0FF.
4 /0N BIT.
L1B #ENABLE LIGHT PEN SETTING.
TEMP2 #FORM SETTING(S) FOR PARAM. WD. 2.
TEMP2 /KEEF FOR DISPLAY FILE
PRM2@ /RETURN TO DISPATCHER.
SETTING FROM VALUE IN AC.
71=0N, @=CFF
(408 /ON BIT.
(BK /ENABLE BLINK
TZR #INCLUDE IN PARAMETER WORD 2.

/
/GENERATE DASH SETTING FROM VALUE IN AC

LTPH SZA
LAC
TAD

T2R XOR
DAC
JMP

/

Ve

/GENERATE BLINK

s/

BLINK  5ZA
LAC
TAD
JMP

/

DASH AND
XOR
DAC
JMP

L3 /MASK SETTING.

(DSH ~ENABLE DASH.

TEMP3 /KEEP FOR DISPLAY FILE.
PRM26 /RETURN TO DISPATCHER

/
~GENERATE OFFSET SETTING FROM VALUE IN AC.

s
OFSET  SZA
LAC

L1 /MASK SETTING.



e
773
74
775
776
(444
778
779
78p
781
v8e
783
784
785
786
78r
788
789
7908
791
792
793
794
795
796
7or
798
799
808
881
802
803
804
885
806
807
808
889
810
811
812
813
814
815
816

BBY23
Bp724

8ara2s
88726
aavav
88730

aB731
va732
88733
80734
BB735

BB735
a8r3v
a674m

80741
Bar42
Ba743
88744
88745
Ba7 46

80747
BB7508
8B751
ae752
BB753
Be754

7d b0 o v o

248852
686706

740208
281585
341526
680706

581527
241524
248745
848745
00630

740200
281538
6PR733

[afafalalals)
1]a]a]a]a]3]
(afa]ala]al7]
[afalala]aly)
000800
[alafalala]%

200000
200000
210008
220000
234000
2000885

7

DDTDIDDD D T v ta o o oD

DDITDDDD

XOR
JMP

L2
T2R

#ENARBLE OFFSET
/INCLUDE IN PARAMETER WORD 2.

e
/GE‘RTE ROT& SETTING FROM VALUE IN AC.
/s

ROTAT  SZA
LAC
TAD
JMP

Lza
(ROT
T2R

/1=0N. B=0FF.

/0N BIT.

/ENABLE ROTATE.

/INCLUDE IN PARAMETER WORD 2.

/
~SET NAME REGISTER FROM VALUE IN AC.

/

NAME AND
XOR

T4R XOR
DAC
JMP

(177

(LODN
TEMP4
TEMP4
PREM28

/MASK NAME SETTING.

/ENABLE LOAD NAME.

/FORM SETTING(S)YFOR SKIPZ WORD.
/KEEF FOR DISPLAY FILE.

/RETURN TO DISPATCHER.

7
#SET SYNC FROM VALUE IN AC

7

SYNC SZA
LAac
JMP

(2000
T4R

#1=0N, B=CFF.
/ON BIT,
#INCLUDE IN SKIP2 WORD.

7/

s LIST OF DATA HOLDERS FOR MAX OF SIX INSTRUC

e

# THE NEXT 12 LOCATIONS MUST STAY IN PRESENT ORDER!

e

PARFRN B

TEMP 1 4]

TEMPZ @

TEMP3 B

TEMP4 B

PARBAK B

e

7 LIST OF OP CODES FOR

7/

PAROPS DNOP

LDNOP  PRM1
PRM2
PRM3
SKP2
DNOPENL

e
.EJECT

#/FRONT NOP, 1 IF NEEDED, 8 IF NOT
#DATA FOR PRM1

/PRM2

/PRM3

#SKP2 (TEMP1-4 SOMETIMES USED AS TEMP}
/BACK NOP, 1 IF NEEDED. 8 IF NOT

POSSIBLE PARAMTER INSTRUCTIONS

#DNOP . XOR. 1 =DNOPB
/REGULAR PARAMETER 1 INSTRUC

/XOR’ED INTO 1 GIVES DNOPE
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817
818
819
826
821
822
823
824
825
826
827
828
829
8308
831
832
833
834
835
836
837
838
833
848
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
855
868
861
862
863
864
865
866
867
868
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88755 R 000000
88756 R 441467
88757 R 361466
aprce R 280872
Ba7e! R 581515
a8v62 R 740408
88763 R 680773
Ap764 R 341531
eare5 R 188352
BB766 R 341532
pare? R 188352
#B77A R 281467
Bar7! R 188352
@ev72 R 628755
BB773 R 341533
88774 R 848742
80775 R 188352
Ba776 R 341534
8e7v77 R 188352
81008 R 341535
@181 R 188352
@182 R 201467
81883 R 188352
#1004 R 188352
81805 R 288742
81086 R 341536
81087 R c08771
81818 R 361467
glal1 R 7408601
Aipl2 R 848743
81813 R 221470
81814 R 748208
@1015 R 281537
a1816 R 241548@
81817 R 848742
01820 R 221466
@1821 R 581513
81822 R 240742
81823 R 188352
81824 R 441466
81825 R 448743
81826 R 601820
81827 R 688237

VTPRIM 136
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7/
« GENERATE CODE FOR COPY

s

CPY 4]
152
TAD*
LAC
AND
SNL
JMP
TAD
JMS
TAD
JMS
LAC

CPY2 JMS
JMPx

CPv¥1 TRD
DAC
JMS
TAD
JMS
TAD
JMS
LAC
JMS
JMS
LAC
TAD
JMp

ARG2 #CALLED FILE, MAKE IT FILE+I
RST /AC=-1, CLEAR LINK IF RST NONG
POINTS ~5ET UP 13 BITS OF ADDR
(17777 ~FOR PLACEMENT IN ADDRESSES
#SKIP IF RESTORE ARGUMENT WAS B
CPY1 +RESTORE ON, GO DO ITS CODE
(DJMSI+2 ~JMS THRU GROUFP+2
PUT /PLACE INSTRUCTIONS THRU PUT
EB%MP-DJMSI+1 #ADD NEW INST-OLD INST
25%2 /FETCH DISPLAY SUBROUTINE ADDR
CPY

(SAVE+4 ~/SAKFE INSTRUCTION, GROUP+4
;E?Pl /SAVE TO MAKE LATER RESTORE INSTRUC
(DJMSI-SAVE-1 ~NET DIFFERENCE BETWEEN INST’S

PUT
(D%MP-DJMSI+2

PU
gﬁg& #ADDR OF SUBPICTURE CALLED

PUT #LEAVE HOLE FOR RESTORED WORD
TEMP1 /FETCH SAVE+4
(REST-SAVE /MAKE RESTORE GROUP+4

CPYy2 #~JOIN FOR LAST 2 INST’S

Ve
7 GENERATE CODE FOR GRAFH

Ve

GRPH TAD*
CMA
DAC
LACx
5ZAa
LAC
XOR
DAC

GRPH5  LACk
AND
XOR
JMs
152
152
JMP
JMP

ANAN

ARGZ2 /AC=-1 GIVES COUNT-1

ZWHICH GIVES -COUNT
TEMP2  ~HOLD FOR LOOP CONTROL
ARG3 #GET AXIS SETTING

(4868

(GY

TEMP 1 <~0P CDOE THRUOUT

ARG /GET A POINT

(1¥v77  ~MAKE SURE NO XTRAR BITS
TEMP1 ~0P CODE

PUT /PLACE POINT

ARG1 /MOVE INPUT POINTER
TEMP2  ~CHECK COUNT

GRFHS ~ /KEEP GOING

MRETUR ~RETURN TO MAIN-SUB CODE



869 ~ CODE FOR BLANK AND UNBLANK

8vo 7/

871 91838 R 754808 A BLN‘ CLL!C #INDICATE BLN BY LINK OF

8ra #1831 R 848745 R - UBLW™. DAC TEMP4  /SAVE AC (SAME AS LINK)

873 4 #UBL CALL HAKING AC, LINK ALREADY -1

874 #1832 R 348833 R TAD LTEMP2 ~BLN POINTS TEMP2:UBL POINTS TEMP!

875 #1833 R 048744 R DAC TEMP3  ~USED TO PLACE EOF POINTER

876 #1834 R 281466 R LAC ARG1 +FILE ADDR

8rv 81835 R 348852 R TAD L2 #MAKE POINTER TO FILE+2

8rs p1836 R 848742 R DAC TEMP1 /PLACE TWICE: ONCE OVERWRITE

8v9 #1837 R 848743 R DAC TEMP2

880 81048 R 221466 R LACk ARG1 #LENGTH POINTER

881 @1841 R 7412080 A SNA /BETTER NOT BE ZERO

882 #1842 R 620858 R JMPsk RETAD2 ~JUST RETURN TO CALLER

883 #1043 R 341466 R TAD ARG1 /POINT TO END OF FILE

884 01844 R 068744 R DACx TEMP3  ~/PLACE EOF IN ONE OR OTHER

885 p1845 R 220742 R LACx TEMP 1 /GET A NON-JUMP

886 81046 R 848744 R DAC TEMP3  /SAVE IN TEMPORARY

887 #1847 R 501541 R AND (760808 ~CHECK IF NON-JUMP IS ALREADY A JUMP

888 @1858 R 541516 R SAD (DJMPI ~IF SO, NO WORK TO DO

889 @1851 R 628050 R JMPx RETADZ2 ~0UT

898 a1852 R 228743 R LACK TEMP2  /GET A JUMP

Bgé #1853 R 068742 R DACx TEMP1 <PLACE OVER THE OTHER END

8 Ve

ggi s THIS GIVES A TRANSITION STATE WITH A JUMP AT EACH END
7/

895 91854 R 7484008 A SNL /5KIP IF UNBLANK

896 ©1855 R 783844 A STPD sSTOP DISPLAY

897 #1856 R 280744 R LAC TEMP3  ~PLACE NON-JUMP OVER JUMP

898 810857 R 868743 R DACk TEMP2

899 P1068 R 448745 R 152 TEMP4  ~NEED TO TURN ON TUBE AGARIN?

9008 pl1o6l R 688345 R JMP EXx0 /YES

961 @l1e62 R 608358 R JMP EXX2 /NO

982 4

983 7 GENERATE POINT CODE

984 7

985 7

986 #1863 R 00BBEBB A PNT 4]

9av #1864 R 221467 R LACx ARGZ /GET ¥ POINT

908 91865 R 581513 R AND (1777  ~KEEP ONLY 18 BITS

989 #1866 R 241542 R XOR (PY /MAKE UP OP CODE

91@ A1867 R 188352 R - JMS PUT /PLACE IN DISPLAY LISE

911 pl1a7@ R 221466 R LACx ARG /AND TH X POINT

912 81871 R 581513 R AND (17ve

913 81872 R 241543 R XOR (PX

914 91873 R 188352 R JMS PUT

915 81874 R 621863 R JMPx PNT

916 4

91; s DINIT CODE TO START UP DISPLAY

91 s

919 #1875 R 783044 A DNT STPD #STOP TUBE IN CASE RUNNING

928 LINIT  DATVT. 1.SICW #CLER FLAGS, ENABL LP.PB
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p1B676c R 0016816 A *G CAL+1%1888 DATVTR???
B1877 R 00ORB1 A *G 1
B116@8 R ©@1126 R *G SICW+a
P1181 R 0PBOBB A *G (4]
921 B1182 R 281466 R LAC ARG1 /NEW MAINFL ADDR
9z2 81183 R 841462 R DAC MAINFL ~/SAVE FOR MAIN ROUTINE USE
923 p1184 R 048067 R DAC POINT #GRAB PUT MECHANISM, TOP OF MAIN
924 p1185 R 188352 R JMS PUT /DUMMY, SINCE SUBP STORES FIRST ARG
925 p11p6 R 348852 R TAD Le ~/ADDR FILE+2
926 Bp11p?7 R 188352 R JMS FUT /PUT IN FILE+!
927 A1118 R 221462 R LACx MAINFL ~FIND OUT IF NEW MAIN FILE
928 B111l1l R 748209 A SZA /SKIP IF VYES
929 ai112 R 681123 R JMP MANCOM ~NOPE
938 e
931 7 SET UP NEW FILE
932 : e
933 P1113 R 281544 R LAC (215852 ~TURN OFF BLINK, OFFSET. ETC.
934 fA1114 R 188352 R JMs PUT /FILE+2
935 P1115 R 281462 R LAC MAINFL  /MAKE JMP*x FILE+1
936 p1116 R 581515 R AND (17777 13 BIT VT-15 ADDRESSING
937 B1117 R 341545 R TAD (DIMP I+1
938 p1120 R 188352 R JMS PUT #TO FILE+3
939 pl1121 R 288844 R LAC L3 +#LENGTH POINTER OF THREE
940 p1122 R #61d462 R DAC MAINFL ~PLACE AS LENGTH POINTER
941 81123 R 341462 R MANCOM TAD MAINFL ~MAKE END POINTER
942 Bp1124 R 041463 R DAC MFPTE #USED BY TRACKING ROUTINE
333 p1125 R 6688347 R JMP EXX1 /START.-1 TO AC, EXIT
a /
345 P1126 R 257748 A SICHW 257748 #/CLEAR FLRGS. ENABLE PB, LP INTERRUPTS
46 /
947 e
9483 7 ACTION FOR LINESIZE CALL
949 s
958 B1127 R 777776 A LNS LAW -2 +#TOUGH. THIS MAKES CKNDSW NOT SKIP
951 Ve /S0 ON REGULAR EXIT FROM VECTOR
952 Ve #SIZE 1S RETURNED., BUT NO CODE GENER.
953 1133 R 181137 R JMS VECTOR ~/BUT ON 8,8 EXIT. SEE ZEROX
954 B1131 R B6147@ R DAC* ARG3 #SI1ZE FROM AC TO CALLER
955 p1132 R 620856 R JMPx RETADZ ~QUT
956 s
957 B1133 R 448653 R ZEROX 1S2 CKNDSW ~LINE 9.9
958 91134 R 448853 R 152 CKNDSK
959 P1135 R 620858 R JMP* RETADZ2 ~ALL BUT LNS, EXIT TO CALLER
960 P1136 R 621137 R JMPx WECTOR ~BUT LNS MUST RETURN, TO SEND

961 s #CALLER THE ARGUMENT!!!
962 .EJECT
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963
964
965
966
967
968
969
9re
971
gre
973
974
975
976
9rv
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
10600
1801
1882
1883
184
1885
1886
1887
1688
1889
1818
1811
1812
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137
148

bt bt bk et bt ek b Pt bk et
UUUANDDADDNDD
NN UTD OGNy —

153
154

b bt bt b b b b e b bt ek et ek
NN UTUTU
— NP -—NGOWU

172
173

0000000 AEEEAENEEECEEEECENCO®
——
NN N
Sh

b bk ph Pk ok fod ek ok Pk b Pk ok pd ok ok b ek Pk fh ek fok bk pd fnd ok b b ok bk fb fh b ek

177

0 2o gt g R A S SOt PO o T T T v o o o o T o v o o e R SO v o o o

006800
8408053
141863
221467
181255
581513
848522
751400
740001
840606
221466
181255
581513
048064
751400
740001
848755
288522
741200
681215
200064
r412008
601232
5408522
681237
750000
783142
501546
741200
681273
208852
4480853
621137

MO DdODAOADDO T OD DT OO DD DD DD D XA xdxonD

/7
~ GEWERATE CODE FOR LINE
7
# CALL WITH AC=8 TO RETURN IN AC THE NUMBER
7 OF LOC’S THAT THE LINE WILL TAKE IN THE DIPLAY FILE
7/
7 €ALL WITH AC=-1 TO ACTUAL MAKE THE LINE
7 CALL WITH AC=-2 TO RETURN V1A VECTOR ON 8.@ LINE
Ve
7/
. IFUND ARBVEC
7/
s (PREVIOUS CODE TO HANDLE APPROX, AND
7 POSSIBLE APPROX)
Ve
Ve
VECTOR B8
DAC CKNDSW SO IT SKIPS IF REALLY TO MAKE LINES!
DZM APPRSK #CLEAR APPROXIMATION SWITCH.
LACx ARG1+1 /GET DELTA V.
JMS SIGNM /CHECK SIGN AND MAG..
AND €1rve /MASK TO TEN BITS.
DAC DELTAY /AND SAVE.
SZL!CLA
CMA #SIGN OF DELTAY: B8=PLUS., -1=MINUS.
DAC Sov
LACx ARGI #GET DELTAX,
JMS SIGNM #CHECK SIGN AND MAG.,
AND (1vve /MASK TO TEN BITS,
DAC DELTAX /AND SAVE.
SZLICLA
CMA #SIGN OF DELTAX: @=PLUS. -1=MINUS.
DAC SOX
éﬂg DELTAY /START TESTS FOR BASIC VECTOR.
JMP YZERO #DELTAY .EQ@. ZERO
éﬂg DELTAX #DELTAY .NE. ZERO
JMp XZERO /DELTAX .EQ. ZERO
SAD DELTAY #DELTAX .NE. ZEROQ
g?g YEQX #ABS (DELTAY) .EQ. ABS (DELTAX)
RS3 #ABS (DELTAY) .NE. ABS (DELTAX)
AND (10008 #CHECK RV OPTION AVAILABLE.
SNA /RV AVAILABLE. INSERT COMMANDS.
JMP APPROX
LAC L2
152 CKNDSW #SKIP IF TO DO REAL WORK
J?EECT VECTOR /0N, RETURN.
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1813
1814
1815
1816
le17
1818
1819
1828
1821
1p22
1823
1824
1825
1826
1827
1828
1829
1638
1831
1832
1833
1834
1835
1036
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1858
1851
1852
1853
1854
1855
1856
1857
1858
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288755
749200
281537
240064
241547
181263
208606
7402008
281537
248322
241547
101263
621137
540064
681133
548755
341558
341551
240064
a4ar42
28004

44005
621157
280742
191263
621137
5408606
341550
341552
2408522
661223
758000
548755
601245
549606
601251
601250
548606
681252
341537
341537
341537
341553
6Bl222
621137

moddnod D dio Do o nndioonioidigdidio o idio i Do iod oD

YZERO

YZERS

XZERO

YEGX

YEQX3
DTAB

LAC
SZA
LAC
XOR

JMS
LAC
SZAR
LAC
XOR
XOR
JMS
JMPx
SAD
JMP
SAD
TAD
TAD
XOR
DAC
LAC
1s2
JMPx
LAC
JMS
JMP%
SAD
TAD
TAD
XOR
JMP
CLA
SAD
JMP
SAD

JMP
SAD
JMP
TAD
TAD
TAD
TAD
JMP
JMP*
.EJECT

SOX

(4080
DELTAX
(STRK
LSTOR
SoY

(4000
DELTAY
(STRK
LSTOR
VECTOR
DELTAX
ZEROX
SOX
(-1P00B
(V4
DELTAX
TEMP 1
L1
CKNDSW
VECTOR
TEMP 1
LSTOR
VECTOR
SovY
(-10p00
(Ve
DELTAY
YZERS+1

SO0X
YEQX5
Sov
DTAB+2
DTAB+1
soY
DTAB+3
(400808
(4800
(4000
(V1
YZERS
VECTOR

/SET SIGN FOR ¥ VECTOR

/STROKE OP CODE
/AND STORE IT.

#/SET SIGN FOR X VECTOR

#FORM SECOND INSTRUCTION
/AND STORE IT.

#DELTAX .EQ. ZERO TOO?
/GO FIND TO WHOM TO RETURN
/NO, CHECK SIGN OF DELTAX.
#PLUS, VECTOR DIREC. 8
#MINUS, VECTOR DIREC. 4
«FORM REST OF INSTRUCTION,
#SAVE IT.

#1 LOC NEEDED

#SKIP IF TO DO REAL WORK

#/STORE IN DISPLAY FILE,

/X .EQ. B8, CHECK SIGN OF DELTAY.
/PLUS, VECTOR DIREC. 2

#MINUS, VECTOR DIREC. 6

~FORM REST OF INSTRUCTION,

#STORE IT AND RETURN.

#ABS DELTAY .EQ. ABS DELTAX
#CHECK SIGN OF X.

/PLUS.

/MINUS, CHECK SIGN OF V.
#DELTAX=MINUS, DELTAY=PLUS.
/DELTAX=MINUS, DELTAY=MINUS.
#DELTAX=PLUS, CHECK DELTAY.
/PLUS, VECTOR DIREC. 1

#MINUS, VECTOR DIREC 7.

/VECTOR DIREC. 5

/VECTOR DIREC. 3

#VECTOR DIREC. 1

/GO FORM INST. STORE. AND RETURN.
#RETURN
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1659
1660
1661
1p62
1063
1864
1865
1666
1667
1868
1669
1678
1871
1872
1873
1874
1875
1876
1877
1878
1879
1688
1881
1882
1883
1884
1885

VTPRIM

81255
81256
81257
81260
a1261
a1262

01263
81264
81265
al1266
81267
@a12ve
a1271
g12v2
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[afalaja]a]a]
7441088
621255
744003
3480841
621255

alafa]aal
840742
221478
750208
281536
248742
188352
621263

D™D D

oD oD

/SIGNM - SEPERATE SIGN AND MAGNITUDE. ENTER WITH DELTA IN

/
s/
SIGNM

AC, EXIT WITH ABS (DELTA) IN AC, L=8 FOR PLUS,
L=1 FOR MINUS.

4}

CLL!SMA

JMPx SIGNM #CLEAR L AND EXIT IF POS.
CMAISTL #TWOS COMPLEMENT AC

TAD L1 /AND SET L IF NEG.

JMP* SIGNM

7
#/LSTOR - SET INTENSIFY BIT IF NECESSARY. AND STORE VWECTOR INST.

/
LSTOR

NNNN

a

DAC TEMP 1 /SAFE TEMPORARILY

LACx* LT

SZA!lCLA #CHECK INTEMSITY ARG.
LAc (2P0PY /0N, SET INTENSIFY BIT.
XOR TEMP 1

JMS PUT /PLACE IT

JMPx LSTOR

.EJECT
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1086
1987 ' S /QPPROX - APPROXIMATE RV TYPE LINE USING BASIC VWECTORS AND
iggg . THE BRESENHAM ALGORITHM. (UNIT MOVE IS 2 RASTER UNITS)
%
1890 ’
1891 91273 R 20@64 R APPROX LAC DELTAX /DETERMINE MAJOR DELTA
1892 B1274 R 740001 A CMA
1893 B1275 R 340041 R TAD L1
1894 B1276 R 348522 R TAD DELTAY
1895 m1277 R 741100 A SPA
1896 P1300 R 601313 R JMP APPRS  /DELTAX IS MAJOR DELTA
1897 P1381 R 200522 R LAC DELTAY /DELTAY IS MAJOR DELTA
1898 91382 R 744020 A CLL!RAR
1899 91303 R 841474 R DAC UVAR /SAVE DELTAY~2 AS MAJOR DELTA
1108 P1384 R 208864 R LAC DELTAX
1101 B1305 R 744820 A CLL!RAR
1102 P1306 R 041475 R DAC VAR /SAVE DELTAX/2 AS MINOR DELTA
1183 P1387 R 200606 R LAC SOy #TEST SIGN OF ¥ TO DETERMINE
1184 @1310 R 750200 A SZAICLA /DIRECTION FOR MOVE1
1185 @1211 R 681325 R JMP M1TAB /D6
1186 #1312 R 601327 R JMP M1TAB+2 /D2
1107 P1313 R 200864 R APPRS  LAC DELTAX #DELTAX IS MAJOR DELTA
1108 B1314 R 744820 A CLL IRAR
1189 'B1315 R 841474 R DAC UVAR /SAVE DELTAX/2 AS MAJOR DELTA
1118 P1316 R 2808522 R LAC DELTAY
1111 P1317 R 744828 A CLL!RAR
1112 @1320 R 841475 R DAC VAR /SAVE DELTAY/2 AS MINOR DELTA
1113 P1321 R 28@755 R LAC S0 #TEST SIGN OF X TO DETERMINE
1114 P1322 R 750200 A SZA!CLA #DIRECTION FOR MOVE!
1115 P1323 R 681326 R JMP M1TAB+1 /D4
%ii? B1324 R 601330 R JMP M1TAB+3 /DB
Ve
%%§g AMITRB, M2TAB - DETERMINE AND STORE VECTORS FOR MOVE! AND MOVEZ.
1120 P1325 R 341537 R MITAB  TAD (4000 /D6
1121 P1326 R 341537 R TAD (4800 /D4
1122 @1327 R 341537 R TAD (4000 /D2
1123 P1338 R 341554 R TAD (4860082 #DB (UNIT VECTOR=2 RU)
1124 #1331 R 040875 R DAC MOVE 1 /SAVE MOVE1
1125 @1332 R 280755 R LAC SOX
1126 #1333 R 348686 R TAD SOY /TEST SIGN OF X AND Y TO
1127 91334 R 741200 A SNA /DETERMINE DIRECTION OF MOVEZ.
1128 P1335 R 601346 R JMP M2TAB+3 7 (++) =D1
1129 ©1336 R 340041 R TAD L1
1130 B1337 R 751100 A SPAICLA
1131 P1348 R 601344 R JMP M2TAB+1 #(==)=D5
1132 P1341 R 540686 R SAD SOY 7(+=)=D7
1133 @1342 R 6081345 R JMP M2TAB+2 /(=+)=D3
1134 P1343 R 341537 R M2TAB  TAD (4000 /D7
1135 B1344 R 341537 R TAD (4608 /D5
1136 @1345 R 341537 R TAD (4080 /D3
1137 P1346 R 341555 R TAD (482002 #D1 (UNIT VECTOR=2RU)
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1138 813247 R 840100 R ‘ DAC QIOVEE /SAVE MOVE2
1139 .EJECT
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1148
1141
1142
1143
1144
1145
1146
1147
1148
1149
1158
1151
1152
1153
1154
1155
1156
1157
1158
1159
1168
1161
1162
1163
1164
1165
1166
1167
1168
1169
" 1178
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185

VTPRIM

81358
#1351
81352
#1353
81354
81355
81356
81357
81369
81361
A1362
81363
81364
81365
81366
81367
81378
81371
81372
81373

01374
81375
a1376
81377
81400
a1401
81402
81483
81404
81465
61406
081407
a1410
81411
81412
81413
81414
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281475
740001
348841
341474
744010
841476
281475
744018
a414r7
740001
340041
341474
341474
041500
2814r4
7400081
34841
a414r4
341477
841581

7401008
601462
281475
744810
3400844
6081406
758200
208841
341476
348852
44pB53
621137
8408745
201511
188352
288745
188352

W Ddnnidn DD oD xidD A

HopHoDod Do DO D

/7
~COMPUTE VARIABLES A, B, AND D FOR APPROXIMATION LOOP.
Ve

Ve
sTEST SIGN OF D
s1F D 1S MINUS.
/COMPUTE NO. OF
s

APPRE

APPRY

su-v
72¢U-1)

sB=2V

sA=2U-B

/SAVE -U FOR COUNT
sD=B-U

TO DETERMINE WHICH IS LESSER,U-V OR V.

IF PLUS, U-V IS LESSER.

LOCS. REQ@D. AS 2(LESSER)Y +3, -1 IF D = @.

LAC VAR
chMa
TAD L1
TAD UVAR
CLLIRAL
DAC ume
LAC VAR
CLL!RAL
DAC B
CMA
TAD L1
TAD UVAR
TAD UFAR
DAC A
LAC UVAR
CMA
TAD L1
DAC UFAR
TAD B
DARC D

i 15 LESSER:
SMA
JMp APPRG
LAC VAR
CLL!RAL
TAD L3
JMP APPRY
SZA!CLA
LAC L1
TAD UM
TAD L2
152 CKNDSW
JMPx VECTOR
DAC TEMP4
LAC LDSKP
JMs PUT
LAC TEMP4
JMS PUT
.EJECT

71 1S LESSER.
72V
7243

#(U-)y IS LESSER
~2(U-V3+3, IF D .NE. 8
/+2, IF D .EQ. B

## IN AC, SKIP IF REAL WORK
#B, RETURN.
/SAVE COUNT

/PLACE SKIP OVER COUNT
#GET BACK COUNT
/PLACE IT IN LINE
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1186
1187
1188
1189
1198
1191
1192
1193
1194
1195
1196
1197
1198
1199
1268
1281
1282
1283
1284
1285
12086
1207
1208
1289
1218
1211
1212
1213
1214
1215
1216
1217
1218
1219
1228
1221
1222
1223
1224
1225
1226
1227
1228
1229
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81415
Bl4d16
a141v
81428
81421
B1422
81423
81424
81425
Ba1426
81427
81436
81431
81432
81433
81434
81435
81436
81437
81448

. 81441

B1442
81443
81444
81445
81446
a144r
81450
B1451
81452
081453
B1454
81455
81456
81457
81460
81461
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281581
741188
681435
281063
540841
601450
2pp 108
181263
201588
740801
348841
341501
841581
288641
841063
681455
201063
548135
681450
208075
101263
281477
341581
841581
erYeY
841063
681455
460867
460067
7411880
601442
681425
441474
601415
veeevY
8410863
621137

2 D S b b g T Bo e v D B v o o e e B o s B v o I 5 o o v o o T

Ve
/APPROXIMATION LOOP

/
APPRZ20

APPR21

APPR25

APPRZ6

APPR3B

APPRND

LAC
SPA
JMp
LAC
SAD
JMP
LAC
JMS
LAC
cMA
TAD
TAD
DAC
LAC
DAC
JMp
LAC
SAD
JMP
LAC
JMS
LAC
TAD
DAC
LAl
DAC
JMP
ISZ%
ISZx
SPA
JMP
JMP
152
JMp
LAW
DAC
JMP*

.ENDC
.EJECT

D

APPR25S
SAMSK
L1
APPR3@
MOVE2
gSTOR

L1

D

D

L1
SAMSIW
APPRND
SAMSI
LMl
APPR3Q
MOVE 1
LSTOR
B

D

D

-1
SAMSK
APPRND
POINT
POINT

APPRZ6
APPR21
UVAR
APPR2H
-1
APPRSK
VECTOR

»1S D LESS THAN ZERO?
/YES.

#GET SAME SWITCH.

/WAS LAST MOVE = MOVE2?
/YES.

#NO. GET MOVEZ2 VECTOR

. /AND STORE IN DISPLAY FILE.

/D=D-f

/SET SAME SWITCH.

/G0 CHECK IF DONE.

/D .LT.B, GET SAME SWITCH.

/WAS LAST MOVE = MOVEL?

/YES.

/MO, GET MOVE! VECTOR. :
#STORE MOVE1l VECTOR IN DISPLAY FILE.

/D=D+B

- /SET SAME SWITCH

/GO CHECK IF DONE.
/THIS MOVE SAME AS LAST MOVE,
#BUMP EXISTING VECTOR BY 2.

#FINISHED?

/NO. GET NEXT MOVE.
/SET SWITCH TO
/INDICATE APPROXIMATION.

/END OF CONDITIONAL ASSEMBLY
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1230 7/

1231 . IFDEF ARBVEC

1232 7

1233 7 SHORTER ROUTINE WHEN ARBVEC GAURANTEED

1234 4

1235 7/ CALL WITH AC=8 FOR # OF LOC’S RETURNED IN AC

1236 7 CALL WITH AC=-1 FOR REAL CODE GENERATION

1237 7/ CALL WITH AC=-2 (LNS) LIKE AC=8 EXCEPT

1233 7/ ON 8,8 LINE RETURNS V1A VECTOR. NOT IA RETAD2

123 4

1248 VECTOR 8

1241 DAC CKNDSIW ~/EXIT CONTROLLER

1242 LACx LT /INTENSIFIED?

1243 SZA Z/SKIP IF NOT

1244 LAC (20088 ~INTENSITY BIT BOTH INSTR. TVYPES
1245 DAC TEMP4 /HOLD

1246 LACx ARG1 /GET DX

1247 JMS VECSUB ~/RETURN FULL STROKE VECT INST IN AC
1248 DAC TEMP 1 /IN CASE WE DO DO STROKE VECTOR
1249 AND (1777 /KEEP MAGNITUDE

1258 DAC DELTAX

1251 LACx ARG2 /GET DY

1252 JMS VECSUB ~/FULL STROKE ¥

1253 DAC TEMPZ /AGAIN MAY NEED LATER

1254 AND (1777 +/KEEP ONLY MAGNITUDE OF DY

1255 SAD DELTAX ~DIAGONAL LINE??

1256 JMP VDIAG #YES, BRSIC IVECTOR, DIAGONAL
1257 SNAICLA /SKIP IF DY NON-B

1258 JMP »ye /BASIC WECTOR, Dv¥Y=8

1259 SAD DELTAX ~I5 DELTAX MINUS?

1268 JMP VXa /BASIC VECTOR, DX=8

1261 LAC Lz ## OF LOC’'S IN CASE THAT ALL REQUIRED
1262 VECT2 152 CKNDSW ~SKIP IF REAL CODE TO BE DONE
1263 JMP* VECTOR ~/NOPE

1264 LAC TEMP1 /EITHER TYPE

1265 JMS PUT #PLACE AN INSTRUCTION

1266 LAC TEMP2Z /SECOND STROKE, OR NOTHING

1267 SZA /SKIP ON NOTHING

1268 JMS PUT

1269 JMPx VECTOR ~/THAT’S IT

1270 s

1271 7 VECSUB

1272 s

1273 7/ CALL WITH DX OR DY IN AC

1274 /

iE?S 7/ MAKES THE STROKE VECTOR INSTRUCTION RETURNS IN AC
276 4

1277 VECSUB @

1278 SMAICMAICLL s/SKIP 1, COMPLEMENT, DEFAULT LINK OFF
1279 SKP!CMA ICML 7+ ORIGINAL. MAKE + AGAIN, 1 LINK BIT
1288 TAD Lt /MAKE TWO’'S COMPLEMENT

1281 AND (1777  /KEEP TO 18 BITS
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1282
1283
1284
1285
1286
1287
1288
1289
1299
T 1291
1292
1293
1294
1295
1296
1297
1298
1299
13m0
1381
13682
1383
1304
13685
1306
1387
1388
1389
1318
1311
1312
1313
1314
1315

VTPRIM 136

s

SNL
TAD
TAD
TAD
JMPx

s BASIC VECTOR

/
Vve

7
VDIAG

BASCOM

LAC
AND
TAD
JMP

SNRA!CLA
JMP
SNL
TAD
XOR
TAD
JMP

LAC
AND
TAD
TAD
XOR
DAC
DZM
LAC
JMP

.ENDC
.EJECT

(4008
TEMP4
(STRK
VECSUB

SECTION

TEMP |
(40006
TEMP 1
BASCOM

ZEROX

(14600
TEMP1
(2008
BASCOM

TEMP2
(4000
TEMP2
(4008
LTS
TEMP1
TEMP2
L1
VECT2

/SKIP ON POSITIVE SIGN
#S16N BIT FOR NEGATIWE
ZINTENSITY

/STROKE VECTOR OF CODE

#D¥=8; BUILD FROM STROKE X
#SHIFT UP SIGN BIT BY ONE
sLEAVING ALL ELSE IN PLACE
/COMMON FINISH UP

#DIAG: CHECK FOR B.#@ LINE

71T WAS, SPECIAL EXIT

/SKIP IF ¥ POSITIVE

#CONJURE UP THE DIRECTION CODE
/BRING UP MAGHITUDE. INTES., ETC.
sMAKE IT A DIAGONAL CODE
/REJOIN

/Dx=8; BUILD FROM STROKE V¥

/SHIFT UP SIGN EBIT BY ONE

#ALL ELSE THE SAME

#DIFFERS FROM DY=8 BY THIS AMOUNT
#STROKE OP 188888 TO BASIC OP 400988
#FULL INSTRUCTION

/NO_SECOND 1

#/ONE INSTRUCTION FOR CKNDSW EXIT
/COMMON FINISH UP
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1316
1317
1318
1319
1328
1321
1322
1323
1324
1325
1326
1327
1328
1329
1338
1331
1332
1333
1334
1335
1336
1337
1338
1339
1348
1341
1342
1343
1344
1345
1346
1347
1348
1345
1358
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367

RalaYabel
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Blde2
B1463

o

81464
81465
81466
81467
81470
81471
81472
81473
814v4
81475
81476
81477
81500
81501
81582

81583
81504
01585
81506
01587
8151p
g1511
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l5ala]a]a]5]
ajalala]ala]
801463
aB 1462
801466
[afa]a]a]a]a]
(a]a]]a]a]a]
(a]a]a]a]a]
(afa]a]a]a]%
(afala]alaly
a]a]a]5]4]4]
falalala]a]4]
888000
[a]ala]a]a]3]
a]a]5]a]a]4]
(afala]a]ald
[alala]a]a]3)
(ala]a]a]a]a]
BBB415

[afalalal5lc]
080154
[alalala =
4fa]a[=14]5]
plalajalar]
200001
23568080

001466
a01466
BB 1466
801470
aB1467
BB 1467
g6 1470

081474
BB 1475
B@1476
aB1477
801500
801581

kg~
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o v

/

7/
/CONSTANTS AND STORAGE
7
MF.101
MF. 182
MFPTR=MF. 182
MAINFL=MF. 181
LARG! ARG1
ARGH
ARG1
ARGZ2
ARG3
ARG4
ARGS
ARGG
ARGY
ARG18
ARG11
ARG12
ARG13
ARG14
PNAME
Ve
MASK 3
154
Lea Pl
600
LDNOPE DNOPE
LDNOPE DNOPB
LDSKP  DSKP

e

7 PMNEMONIC EQUATES FOR
e

RST=ARG1

STR=ARG1

DTA=ARGI

AX=ARG1+2

N=ARG1+1

PNAME 1=ARG1+1

LT=ARG1+2

e
# FOR LINE APPROX., USE

Ve
UVAR=ARG1+6
VAR=ARG1+7
UMV/=ARG1+16
B=ARG1+11
A=ARG1+12
D=ARG1+13

s/
LEJECT

HOEEeCEIO®

6

#GLOBAL FOR FIRST LOC. OF CURRENT FILE.
/GLOBL. END OF MAIN 8 IF NOT RUNNG

/POINTER TO CURRENT END OF DISPLAY FILE.
#POINTER TO BEGINNING OF CURRENT DISP.FILE.
#PREVENT FORWARD LITERAL SPACE PROBLEM :
/5+M; GRAPHICS CODE:EDI: 280880 IF PREV. PARAM

/ADDR OF SUBPIC NAME:L6 IN CASE DINIT
»15 CALLED BEFORE ANY SUBPIC ROUTINES
/FOUR MASKS FOR COMPUTING WORDS
+NEEDED FOR FARAMTER GROUP

#DASH

/NAME AND SYNC

ARGUMENT FETCH

/SAVE-RESTORE OPTION FLAG FOR COPY AND PLOT 9.
#ADPR. OF 5/7 ASCII ARRAY FOR TEXT AND PLOT 3.
/ADDR. OF DATA POINTS FOR GRAPH.

#POINTED AXIS FOR GRAPH.

7# OF DATA POINTS FOR GRAPH.ORCHARS. FOR TEXT.
/ADDR. OF SUBPIC TO BE COPIED.

#LINE INTENSITY ARGUMNT

HIGHER ARG’S FOR WORK SPACE

+MAJOR DELTA (ECTOR APPROX.)
/MINOR DELTA (VECTOR APPROX.)
72 (UVAR-VAR) (VECTOR APPROX.)
/B VARIABLE FOR VECTOR APPROX.
/A VARIABLE FOR VECTOR APPROX.
/D VARIABLE FOR VECTOR APPROX.



1368
1369
1378
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1398
1391
1392
1393
1394
1395
1396
1397
1398

a88ers
880108
aeB755
gBBco6
aeeps3
8088853
000064
an@s2e2
801863
BB 1063
afafalalot]
aeB522
laalall>Ye

nBpRA72
go8837
089842
aon 106
0eBB4S
680103
afalala}s1a]
peo111
(4]a]a]a}s1)

g88352
BoBvBs 1

o WHTDoWOMO S i o b bd o i o b v g

7

/ lQI'R‘.’ POIN‘QRB ALSC AVAILABLE FOR STORAGE Qb TEMP
Ve

MO =

BLANK
MOVEZ2=UNBLNK
SOX=CPY
SOY=PRM
CKNDSW=GRAPH
REGTB=GRAPH
REGT1=DELETE
REGTZ2=CHR
SAMSW=PNT
APPRSW=PNT
DELTAX=DELETE
DELTAY=CHR
POINT=PLOT
7

POINTS=REPLOT
HOLD=L INE
FILE=TEXT
XOPT=LNSIZE
XNEED=COPY
XCODE=DINIT
RETAD2=PRAMTR
TYPE=DCLOSE
PUTCNT=SETPT

POINT1=PUT
POINT2=RSETPT
Vd

.EJECT

/MOVELl VECTOR FOR APPROX.

#MOVEZ2 VECTOR FOR APPROX.

#SIGN OF DELTA X (VECTOR SUBR).

#SIGN OF DELTA Y (VECTOR SUBR).
#CHECK-NEED-SWITCH (VECTOR SUBR).
+TEMPORARY (PRM SUBR)

#TEMPORARY (PRM SUBR)

#TEMMPORARY  (PRM SUBR)

/SAME-SWITCH (VECTOR APPROX.)

/APPROX. SWITCH 8VECTOR SUBR).

#DELTA X (VECTOR SUBR).

#DELTA Y (VECTOR SUBR).

/RUNNING POINTER TO PLACE CODE IN FILE
#START: POINT=POINTS M+S:POINT=POINTS-1 E.
/ADDR. OF BEGINNING OF GROUP, UNCHANGED!
#EDIT:GROUP DNOF COUNT

#PRESENT FILE FOR SUB+MAIN

#*xCT POINTER OPTIONAL ARGUMENT

#XCT POINTER NEEDED # OF LOC'S

#XCT POINTER FOR CODE GENERATE

~COMMON RETURN.

#SUB, MARIN, EDIT FLAG

#SET TO -1 TO FORCE CALL TO PUT

#T0O PLACE INSTR. IN LOC. ’HOLD’

/EDIT. ADDITIONAL GROUP POINTER

#EDIT, ADDITIONAL GROUP POINTER
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1395
1408
1481
1402
1483
1484
1485
1486
1487
1488
1489
1418
1411
1412
1413
1414
1415
1416
1417
1418
1419
14286
1421
1422
1423
1424
1425
1426
1427
1428
1429
1438
1431
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jalalalala)x}
narree
881777
aB0418
a1vvev
6200008
881503
86082
Scepel
veB7 41
BoBBB4
apv480
281000
appv48
Beo17Y?
ag2e88
c60082
7208001
240004
41vrr?
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NANN NN NN NN NN NN NNNNNNNNNANNNNNNNNNANN

NOTES ON TREATMENT OF PARAMETER GROUPS

PARAMETER GROUPS HAVE A VARIABLE SIZE, SO THAT DELIMITERS
DNOPB (BEGIN) AND DNOPE (END) HAVE RBEEN INVENTED TO HELP
COUNT PARAMETER GROUPS FOR EDITS (REPLOTS).

ON CODE GENERATION (SUBPIC + MAIN (PLOT)) , NO DNOPB’S ARE PLACED.
A DNOPE IS PLACED ONLY IF CNAME 1S SPECIFIED. 1.E. THE GROUP
CAN BE SUBJECTED TO A FUTURE EDIT.

ON CODE EDITTING

ANYTHING OTHER THAN A PARAMETER OVER A PARAMETER WILL RECLAIM ANY
DNOPB OR DNOPE ASSOCIATED WITH THAT GROUP.

GENERAL PARAMETER OVER ANYTHING WILL REQUIRE A DNOPB IF THE
PREVIOUS GRAPHICS INSTRUCTION IS PART OF A PARAMETER GROUP. AND

NOT A DNOPE OR DNOP. SIMILARLY. IF THE FOLLOWING GRAPHICS INSTRUC.
IS A PARAMETER AND NOT A DNOPB OR DNOP, AND FOLLOWING DNOPE

WILL BE REQUIRED. THE REPLOT CAN FAIL BECAUSE OF INSUFFICIENT SPCAE
FOR THESE DELIMITERS.

SPECIAL CASE PARAMETER OVER PARAMETER WHEN THERE IS NO LEADING DNOPE,
WILL REQUIRE NO LERDING DNOPB. THIS ALLOWS A EDITABLE PARAMETER GROUP
TO FOLLOW AN NON-EDITABLE PARAMETER GROUP WITHOUT COSTING A DNOP.
gn&%H?ééLEgg%? AS LONG AS THE PARAMETER GROUP IS NOT CHANGED TO

THESE CONVENTIONS MINIMIZE THE IMPACT ON THE DISPLAY FILE SIZE OF
EXISTING PROGRAMS.

.END
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P1535 R
91536 R
B1537 R
81549 R
P1541 R
91542 g
81242

31345 §
@1546 R
81547 R
91558 R
P1551 R
P1552 R
G1553 R
P1554 E
B1555 R

1386

reanaz
B28008
084000
162000
760000
140000
144000
219852

i

770098
410800
414806
bl alal]
400002
4n2862

SIZE=81556
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NO ERROR LINES
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A
ALTPNT
APPRND
APPROX
APPRSW
APPR2B
APPR21
APPR2S
APPR26
APPR38
APPRS
APPRG
APPRY
ARGH
ARG1

ARG1G
ARG11
ARG12
ARG13
ARG14
ARGZ
ARG3
ARG4
ARGS
ARGE
ARGY
AX

B

BK
BLANK
BLINK
BLN
CHARSI
CHR
CKNDSW

CODE
COPY
CPY
CPY1
CPvY2

D

DASH
DATVT
DCLOSE
DELETE
DELTAX

DELTRY

PAGE
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8015808
80685
81455
81273

8B 1063
p1415
81425
81435
61442
81458
a1313
a14u2
81486
81465
a1466

81475
81476
81477
a1588
81501
81467
a14ra
01471
ot4v2
81473
a14r4
8814ra
Bp14rv
601000
a8ers
aav11
0103a
860008
8522
8PPB53

aep13
BBB45
ae7s5
avv73
88771
881501
88715
(a]a]a)a g%
Bo111
aala )
(ala]alalopa"

BeBs22

1156
640
1284
1888
981
1189%
1197%
1191
1210%
1194
1296
1169
1173
280
106
859
989
1354
1365
1333%
1334
1335%
1336%
1337
821
166
101
1338%
1331%
1332%
1353%
1151
47 %
7o
rel
128
43%
123
957
1375%
12@8%
ra
1268
826
832%
1162
rez
6%
71
71
992
1254
985

1197
667%
1215
189 1*
1224
122z
izee
1285%
1219
1287
1187%
1174%
1178%
282
527
263
1246
1355

831
193
185

1161
758
21ex
756%
87 1%
087
5{apab 8
9558

136%
820%
835%
847
1189
763%
76
224%
20 1%
999
1255
996

1364%
1221%
1380%

1216%

324
547
B76
1324
1356

842
164
1329%

1218
1371

6089
624
986

1389
833

1208

226
227
1377
1816
1259
1882
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475

576

88a
1326%
1368

851
854

1363x%

651
1810

1373

1281

928
1392
1381
1826
1381x%
1822

559
611
883
1350
1361

287
954

1378
1834

1211

1831
1842

1325%
682
o211

1351

1362

1251
1328%

1382
1178

1212

1891
1894

690
221

1352
1363

1327

1241

1365%

1188
1897

691
282
1353
1364

1262

1107
1119



DINIT
DJMP
DJIMPI
DIMSI
DNOP
DNOPB
DNOPE
DNT
DSH
DSKP
DTA
DTAB

FILE
GETARG

GRAPH
GRPH
GRPHS
GTRGB3
GTRGB4
GTRGAS
he
HOLD
INT
INTENS
JINST
JOINSM
LARG1
LDNOP

LDNOPB
LDNOPE
LDSKP
LENT
LINE
LM
Lme
LM28
LNOP
LNS
LNSIZE
LODN
LOPT
LP

LSD

88163
2]ala]5]5]5]
620008
660008
padalalalala
28888 1
2ppop4

81875
ufalala]a )
235008
A0 1466

81247

88337

88265
8808613

88345

BB347

88356
BpBB42

ae11e

aBBs3
plala
@16829
ag141
BB146
88150
162000
0ppB37
Bp20088
auc74
aB655
88205
a1454
Be750

81518
81587
81511
868035
880837
88135
88533
[ala[=2 B
ppv21
a1127
00186
(a]a]af=1a]a)
BBB36
(ala]a]apYa]
783004

1382%

37k
38%
39k
53%
54%
55%
127
48%
59%
1352%
1848
418%
293
67 %
427 %
429%

285

859%
267 %
269
265
B2*
336
45%
719
696
307%
263
381
568
480
321
379
148%

262%
62B*%
663%
126%
1308

S1ix
149%

66X

216%
683
453
827
889
1345
814
919%
764
1346

1849
366%

192%
851

272K
274K
857
458

730%
714
359
525
384
589
557
482
1181
285
188%
316
632

383
950%
220%
785
283

429

1398
829
888
B29

1344

1851

281
312
187
211
298
1375

1386%

676

399 |

592
587
563
1346%
287
1386
373

434
1388

1852%

342
190
214

1376

1324%
417
810x%

1345%

1344%

1206

367

848

344 353 1387
193 196 199
217 221 246%
478 485 568
591

282
249

565
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LSTOR B81263
LT vB14708
LTEMP2 80633
LTPN aare3
LTS BbeB4
Lo 08047
L1 B4l
Li@ @ear?
L1l agie2
Lie Bo110
L17 BacH2
L2 aeas2
LZe 81585
L3 poB44
LS 08855
L6 88415
L7 088185
L?7777 BB6B3

MAINFL 881462
MAINIT 88175
MANCOM 81123
MASK 81583
MFPTR ©8@1463
MF.181 @146z
MF.182 81463
MOVE1 888875
MOVEZ 008106
MRETUR 88237
MSTORS 88234

MITAB  @1325
M2TAB 81343
N BB1467
NAME BB731
NEDCOP 88445
NEDFRN 08457
NEDPAR 88451
NEDP{ Bo4c7
NEDP2 88475
NEDP3 88517
NEEDS  @BB26
NEWFIL 88362
NRETUR 068330
OFSET BBreal
OFST 06862
OPT alala]a]a)
OPTPAR 008430
OPTP1 a0436
OPTP2  BB437
PARBAK BB746
PARFRN 88741
PARLOP 808643
PARL1 BB650
oAeT A1

1818

1875
143%
720
666X
188%
182%

1159
212%
215%
22ex
664k
142
731
141
194%
501%
218%
613
301
299%
929
572

168%
182
528%
S29%
385
524
TB4x%
7es

1824
1242
387
7 46%
13087

771
1175
739

637
667
19 1%
778
185x%
629
549
738
B865%
354

94 1%
134@%
293
1328%
1321%
1288
1155
866
331%
1166
1131
1354%
784x%
547 %
562%
556%
564
582
5598

462%
550
7 7o

149
S2a%*
530
532
523
569
712
709%
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1937
1356%
874

1833
1193
748

730
77e
1342%
763

700

922

348
1323
1322
137 1%
1372%

4565
1115
1133

966
594%

596

534

593
578

YTPRTM CROSS RFFERENCE

1873%

1868
1199

877
939
1338

927

356

1116 1128%
1134%

570%

594
698

1980

1893
1282

925
1172

935

427

885%
800%

1196

1129
12886

1683

948

942

1289

1145 1153
1316

1177 1261
941 1323%
1322%



PAROPS
PLOT
PNAME
PNAME1
PNT
POINT

POINTS

POINT1
POINTZ

PRAMTR
PRM
PRMTBL
PRM1
PRM10
PRM15
PRM2
PRM28
PRM25
PRM3
PUT

PUTCNT

RETAD2

ROT
ROTAT
RSETPT
RST
RS3
SAMSKH
SAVE
5C
SCALE
SETPT
SHUNT
SICW
SIGNM
SIZAPP
SIZETB
SIZ2J1

8a747
aBBe7?
a1582
aa1467
81863
pepoeY

BeabAaT2

Apv352
B86P6 1

2885a
80686
Be656
pdalala]ala}
88616
Bac27
210000
808630
BB633
220008
a@352

paBB56
BB357
144008
JR15]5]5]4]
8008053
jafalalal ot
BaBS22
eearz2
260008
80800850

ajalalafata]
Be725
il
B0 1466
783142
881863
24080800
ala]a]a el
8p6e6e7
880856
BB244
81126
81255
88366
va418
88316

8@9x

351
1355%
124
313
454
314
556
317
371
476

122
692
S2%
683%
692%
S56%
687
684
S57%
335
828
862
1182
332
449
35%

685
677
781

61%
252
1391%

S@%x
724

822
63%

1192
60%
44%

718

339%
9208
983
380
389
295%

284
352

S506%
326
562
336
583
328
398
477
185%
675%
714
8l@
595
594
811
693%
696%
812
447 %
830
918
1184
398
453%
913
999
693
688
7ar
287 %
846
393

779
77Xk
198
1350%
1885
1283
835

730%
195%

945

998 -

472%
436%
438

1383
1338x%

915
329
923
334
685
327
391
489
1391
713
718%

697
734
451
832
914

1265
428

699
689
718
1385

415

1396

1285
838

1393

1064%

1379 1380
338 374
1216 1217
337 372
823 1385%
328 378
395 493
1396%

1374
751 766
455 608
837 839
924 926
1268 1395
448 1393%
784 789
703 711
1378%

431 882

1214 1379%
846
1066 1869

394
1383%
378

418
484

788

618
84t
934

1376%
1377x

883

411
397

419
413

615
843
938

955

453
464

1395%
4r2

7e8
844
1879

959
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SIZLO0
SIZND
SIZND1
SIZPAR
SIZPRL
SIZTST
SKP2
SOX
sov

STPD
STR
STRK
SUBPC
SYNC
TEMP1

TEMP2

TEMP3
TEMP4

TEXT
TST1
TSTEZ
TST3
TST4
TYPE
T1R
T2R
T4R
UBL
UMy
UNBLNK
UVAR

VAR
VECTOR

XZERO
YEQX
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BB323
80484
808405
ee37o
88371
ea31e
234808
BBB7S5
(alalaleals

783844
881466
1aB086
88253
aB736
ap742

BB743

a7 44
BB745

apv42
88541
B8543
88553
Bas57
voe111
aes67 1
88786
Ba733
81831
Ba1476
BB 108
gal14r4

881475
81137

482080
410800
4146060
808183
8886845
gBo 166
81232
81237

483 %
479
483
385
476%
391%
58x%
995
988
1374%
65%
627
36%
295
726
264
533
845
1674
143
758
1266
258
646
250
571
786
1284
7
627 %
625
635
642%
248
732%
749%
786%
129
1148
7e
1899
1360%
1182
121
1838
48
41%

485
481
488%
47 5%
486
473
813
1913
1819

416
628
1817
349%
7o2%
272
585
858
1878
278
882%
1383
275
6380
251
579
787

183%
631
629%
638%
650
300

759
794
87 2%
1176
213%
1189

1112
139
1857
1855
1838
1041
333
410
303
1839%
1644%

487%

1028
1839

896
636
1823

273
586
861
1248
erl
853
1385
575
765
253
584
804%

1387

339
773

1362%
1372
1146

1143
953
1179

426
1389%
349

1845
la47

919
642
1285

277
678
878
1264
573
864
1309
581
8B03%
255
595
872

357
7806

1154
1149

960
1225

1398%
366

1113
1858

647

368
732
885
1296
Sv7
879

641
875
267
621
895

1392%

1155
1170

97 9%
1248%

1388

1125
1183

6438

369
733
891
1292
589
8906

643
884
ar4
639
1188

1157

1361%
1811
1263

1373%

1126 1132
1351%

526 528
8aix  B36
1832 1836
1299 1388
G679 749
898 1253
644 645
886 897
388 315
649 681
1183 1245
1169 1221
1825 1835
1269
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YEQXS 81245 1846 1858%
YZERO 81215 998 1826%
YZERS Blz2z22 1431x 1843 1856
ZEROX B1133 | 957x 1827 1296
.CLEAR MACRO

.CLOSE MACRO 226

.DLETE MACRO

.ENTER MACRO

LEXIT  MACRO

.FSTAT MACRO

.GET MACRO

.GTBUF MACRO

.GVBUF MACRO

LINIT MACRO 920

.MTAPE MACRO

.MTRAN MACRO

.OVRLA MACRO

.PUT MACRO
.RAND  MACRO
.READ  MACEO

.RENAM MACRO
.RTRAN MACERO
.SEEK  MACRO
.SETUP MACRO
.S¥YSID MACRO
.TIMER MACRO
.TRAN  MACRO
.USER  MACRO
.WAIT  MACRO
.WAITR MACRO
JWRITE MACRO
.XVMOF  MACRO
.XVMON  MACRO



