DISKIOLlé

IMpP-16 ASSEMBLER REV-H 89/88/75

DISKIO pd@876C 12/83/75
1 .TITLE DISKIOl6 ,  P@@876C 12/83/75°
2 ;**t****t**k****************#************t_*_:ﬂ**k*.i‘**_*'i_t**__*:*;*
3 H
4 : IMP# PROM# ROM# BOARD COORDINATE
5 : IMP-16F/006A 4600876 N/A 1D
6 ; IMP-16F/0U06B 4618876 N/A 1E
7 ; IMP-16F/486C 4620876 N/A 1A
8 ; IMP-16F/P@6D 4633876 N/A 2A
13 ;*************************************f*~*¢***_******&*»*.*.:*****,-*L*
11 ;i‘********t*****ki***********t***i*i*i**_*****i**.t*i**»*'*.i‘*,**:*
12 H
13 3 DISKIO IS A SUBROUTINE DESIGNED TO ALLOW COMMUNICATIONS
14. e WITH A DUAL DRIVE FLOPPY DISK VIA THE DISK INTERFACE
15 2 BOARD. '
16 H
17 H
18 ;
19 ;s THERE ARE TWO ENTRY POINTSs
24 :
21 s 1) DISKIO USES THE PHYSICAL SECTORﬁNUMBER.f
22 ; .
23 ; 2) DISK2 CONVERTS THE LOGICAL SECTOR NUMBER -INTO .A
24 H PHYSICAL SECTOR NUMBER USING THE BAD{SECTOR TABLE,
25 H THEN CALLS DISKIO. o T
26 H
27 H
28 :
29 : CALL DISKIO AS FOLLOWS:
30 :
31 H JSR DISKIO
32 : .WORD PLIST .3PARAMETER LIST POINTER
33 H ccesesssecsvesscese +ERROR RETURN HERE
‘34 : ceesesecensscssas s NORMAL RETURN HERE
35 ;
35 . : !
37 H :
33 sPLIST: .WORD COMMAND :+ 7=WRITE, 2=READ
39 H . WORD LOGSECT + LOGICAL SECTOR NUMBER
40 H .WORD BUFADDR s BUFFER ADDRESS
41 H 1WORD %] : STAUS RETURNED HERE
42 : <WORD 4} s PHYSICAL SECTOR RETURNED
32 ;**k*t*t*****t*t**#****vi?\h*i***ti****k**ﬁ*t*i#*****A*******i
45 ;*******i*****t***t**‘k*z\'*?*********************t**k**fkt****
46 H RAM LOCATIONS USED 3Y THE DISKIO ROUTINES
47 ;i***t******i**ti’******i_‘*t****t**i***?*****?t*********?*i**
43 H
49 H MRAM-3 TRACK COUNTER 3
59 H MRAM~1 TRACK COUNTER 1
51 H MRAM--2 DISK STATUS
52 H MRAM-3 DISK DATA
53 : MRAM-4 TRACK DIRECTION REGISTER
54 H MRAM-5S AC?
55 H MRAM-6 ACl 4
56 H MRAM=-7 AC2
57 : MRAM-8 AC3
58 : MRAM=9 THROUGH MRAM-18 STACK-15 TO STACK-8
59 : MRAMB419 IEN
Y] : MRAM-1A ERROR COUNTER
61 ; MRAM-1B FLAGS



DISKIO16

62 : MRAM-1C BAUD RATE SWITCH FOR TTY/CRT
63 : MRAM-1D TEMP LOC FOR TTY/CRT BIT COUNT
64 :***************f***t****k******'k**************************
65 H
66 ; TRACK DIRECTION REGISTER BIT ASSIGNMENT
67 - !

68 ; khkkhkkkkkhkkkkkk

69 ;- *DRIVE2*DRIVEL*

70 ; * BITL * BIT® *

‘71 1 kkkkhkhkkkhkhkdkk

72 H * P=QUT* @=0UT*

73 LR ; * 1=IN * 1=IN *

74 : - khkkhkkkhhkkrkk®

75 : T

76 :********#****t******************************i****i***t**********
717 H

78 R . HARDWARE BIT DEFINITIONS

79 H

80 ;****************************************i’**************t********
81 H

82 ;

83 : HARDWARE STATUS BIT DEFINITIONS

84 ;

85 +BIT @ = RSYNC (SYNC-CHARACTER HAS BEEN RECOGNIZED) .

86 :BIT 1 = TRACK 0* (LOW WHEN HEAD IS AT TRACK 9).

87 :sBIT 2 = INDEX* (LOW WHEN INDEX MARK IS DETECTED).

88 :BIT 3 = FILE INOPERABLE* (LOW WHEN A CONDITION WHICH ENDANGERS
89 H THE DATA OW THE DISKETTE ).

93 :BIT 4 = READY* (LOW WHEN THE DRIVE IS TURNING AND THE DOOR IS
91 : CLOSED) .

92 :BIT 5 = TTY/CRT BAUD SELECTION.

93 :BIT 6 = TTY/CRT BAUD SELECTION.

94 H -

95 . : e
96 ;

97 H -
93 : HARDWARE CONTROL SIGNALS

299 p : i e e
1dp :BIT ® = RSTEN (RESET ENABLE SIGNAL TO LOOK FOR SYNC CHARACTER).

141 :sBIT 1 = WREN (WRITE ENABLE SIGNAL)
1le2 ;BIT 2 = STEP (STEP HEAD ONE TRACK FOR EACH PULSE).

163 ;BIT 3 = DIRECTION (SET DIRECTION THE HEAD IS TO BE MOVED).
104 ;BIT 4 = FILE RESET (RESETS FILE INOPERASLE LATCH) .

145 .PAGE
1”6 ;************i****i’**ﬁi***************i******************ki‘

107 ;. R

198 ; DEFINITIONS
189 :

110 : . . ST
111 ;******tf**t************i*****“***'ﬁtt*i******************‘k********

112 : ke
113 LASECT

114 6ud?d . = X'Ca99

115 7
116 ; PROGRAM ENTRY POINTS

117 :

118 Cuod 2568 A PDBOOT: JMP g.+1

119 Ca01 CodE A .WORD DBOOT
122 C282 2508 A TTYGET: JMP .  .&.+1 ...

121 Cdv3 C28A A .WORD GETC

122 C994 2590 A TTYPUT: IMP a.+1



123
124
125
126
127
1238
129
139
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151

152
153
154
155
156
157
158
159
168
161
162
163
164
165
165

168
169
178
171
172

173
174
175
176
177
178
173

Cods
Cede
coa7
Cc208
caad
CooA
caan
ceac
CaoD

CéBE
CééF
Cédle
Coull

Cdl2
Cég13
Cal4
Cals

Culsé
cal7

Culs
Cal9
Céla
ColB
c41cC

C31A
25008
C2A8
2509
C255
2529
Ca1p
2509
Cc276

ool
0002
6009
6031
0982
9083
3948
2601

09941
082
9023
poe24
8405
6089
298A
0@0E
pOOE

29FD
4DFF
AT40
ATEF

290A
C418
2181
2009

9965
21F6

0992
0691
2009
4229
¥l
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DISKIOlé

; LOGICAL DISK I/0
; PHYSICAL DISK I/0
; TOP~OF-RAM DETERMINATION

+ INTERRUPT ENABLE FLAG
; SELECT FLAG
;ACCUMULATOR ZERO

; ACCUMULATOR ONE

; ACCUMULATOR TwWO

;s ACCUMULATOR THREE

.WORD PUTC
TTYGCO: JMP @.+1

.WORD GECO
LDISK: JMP @.+1

.WORD DISX2
PDISK: JMP @.+1

.WORD DISKIO
TRAM: JMP a.+1

.WORD TOPRAM
’

IEN = 1

SEL = 2

ACY = 0

ACl = 1

AC2 = 2

AC3 = 3

SNRDY = 8

MISYNC= 1
: BRANCH ON CONDITION CODES

ZRC =1

POS =2

BIT8 = 3

BITI = 4

NZRO = 5

IEN2 =9

cYov = 19

WRJC = 14

NRDY = 14

.PAGE

[w R R R

BOOT: JSR
LI
ST
ST

~

JSR
-WORD
JIMP
JMp

ERROR: HALT
JMp

SLIST: .WORD

.PAG

S8 e ne se we e

B

DISK BOOT ROUTINE

'PRAM
AC1,-1 -
ACl, (AC3) - -
AC1l,~1(AC3)" "

DISKIO
SLIST
ERROR
2 .

e

. BBOOT

DISK I/0 ROUTINE

2,1,6,0,1

******t***t*************************it**k******i***********t*i*t

*************tt*************k***t**i****tt*******#***********i**

- ;CLEAR “TRACK POINTERS

1118 g -

L

;s READ DBOOT
+TRANSFER CONTROL TO DBOOT

3TRY AGAIN

**t***********************i**iif**t*i*fii#***;**&f*********i****

A
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189
181
182
183
184
185
186
187 Cdlp
188 CBlE

189 COlF-

199 Co29
191 C@2l
192 C#22
»193,C023
194 Cé24
195 C825
196 Cd26
- 197.Cp27
198 Ca28
199 Cé29
200 Co2A
281 Ca28
282
283 Ca2cC
294 C92D
285 CA2E
206 CozF
287 Cé3e
288 Ca3l

289, .C32

219 Cu33
211 C934
212 €135
213 C035

. .214 Cy37
215 Cu38
216 C939
217 CO3A
218 Cd38
219 Ce3c
229 CO3D
221 CO3E
222 Cu3F
223 Co40
224 C4l
225 C842
226 C043
227 Co44
223 CU45
229 Ca46
234 Co47

231
232
233
234
235
236
237
238 Cua48
239 Ce49
240 CO4A

4300
8DOE
A3080
F309
2182
DD@B
21FB
5800
A390
F300
2182
50909
21F8
5020
2104

VB2
6FFD
1008
4993
CDFB
ABF9
46080,
ABF8

ATFA .

A3FB
3E81
DIF7-
4509
2080
4400
A3ES
A600
4CoF
4AFF
4598
A6A0
4BFF
21FB
4Cpl
1901
4Cd29
4989
A2FF

9BF7
8204
El@F

o * BT
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DISKIO1l6

CLEAR IEN.

DISKIO: PUSH acC3
LD aAC3,TMPTR
A3: ST ACO, (AC3)
SKNE AC@, (AC3)
JMP A4
AS: suB AC3,CONT1
JMP A3
Ad: cal ace,o
ST ace, (AC3)
SKNE ACH, (AC3)
JMP A6
CAI ACo,0
JMP A5
A6: CAI ACH,0
JMP BSAV
WRD2: .WORD 2
TMPTR: .WORD X 6FFD
CONT1: .WORD X'1008
CONT2: .WORD X'9
BSAV: ADD AC3,WRD2
ST AC2,-7(AC3)
s PULL AC2
ST AC2,-8(AC3)
ST ACl1l,-6 (AC3)
ST - AC@,-5(AC3)
RCPY AC3,AC2
sus AC2,CONT2
PULL acl
PUSHF
PULL ACH
ST ACH,-@1B(AC3)
ST ACl1, (AC2)
LI ACO,15
Bl: AISZ aAC2,-1
’ PULL ACl
ST ACl, (AC2)
AISZ acg,-1
JMP Bl -
LI acae,l
BOC IEN2,CL -
. LI ACO,d S
Cl: PFLG" IEN Cle
ST ACS ,-1(AC2Y -
.PAGE ’ CL

1222222222222 2222222222 2 R 222

[« RS TER TIL DR D

LD

: AC2,@-9(AC3)
LD ACB,4(AC2)
SKG AC@,TNS

‘
*

DETERMINE THE MAXIMUM RAM LOCATION (STARTING WITH
LOCATION X 6FFD DOWNWARD UNTIL RAM IS FOUND).
SAVE THE REGISTERS, STACK, IEN, FLAGS AND

*i***************t*********************t************************

;SAVE AC3

; FINDS TOP OF SYSTEM MEMORY

; TRY DOWN 4K

s FALSE ALARM

:AC2 CONTENTS STORED
;ORIGINAL CONTENTS OF AC3
;AC3 CONTENTS STORED
;AC1 CONTENTS STORED
;AC8 CONTENTS STORED

; TOP OF STACK

; FLAGS CONTENTS STORED

:RAM “STACK  ADDRESS

; PULL STACK

: STORE STACK IN RAM
;FINISHED STORING STACK?
:+ NO

s YES

;CLEAR INTERRUPT ENABLE
;s IEN STATUS STORED

hhkkhkhkhkkhkkkkkxhkkhkkhkkkhkkkhkhkhkkkkxkk

DISK HARDWARE-ADDRESS DETERMINED AND STORED

i********k*i*****i****k**i***************t**t****t*******ttt*tt*



241
242
243
244
245
246
247
248
249
259
251
252
253
254
255
256
257
258
259
260
261
262
263

265

266
267
268
269

Liw

271

289
281
232
233
2384
285
285
287
283

297

298
299
340
301

Co4B
ca4cC
Co4pD
CB4E
Co4F
Cod58
Coa51
Cd52
Cas3
Ca54
Ci55

C¥56
Cas7
Ci58
C¥59
Cé5A
C@s5B
CascC

Cas5D
CO5E
Co5F
Ciod
Co61
Cds2
C653
Cu64
Cy65
Co56
Cos7
Cyss8
Cd69
CasA
Cdos8
CusC
Cv6D
CysE
Ca6F
Cd79
Cd71
Cca72
Co73
Cd74

2105
8148
A3FE
810A
A3FD
219C
8104
A3FE
8183
A3FD
2107

7066
7D45
7DdA
7D69
8267
7FFF
9284C

4Cog
B3FE
4C3z
5888
5884
48FF
21FC
4Co3
A3E®
83FE
82d3
58FC
1309
58@l1
1389
4C14¢
A244d
4C34
A203
82949
58FD
1382
4C43
2566
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ASTAT:
ADATA:
3STAT:
BDATA:
TNS:
MSK:
MTRK:
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DISKIO16

D2
AC@,BSTAT
ACB ,—~2(AC3)
AC@,BDATA
AC@,-3(AC3)
Dl

AC® ,ASTAT
aACB,-2(AC3)
ACO ,ADATA
ACB,-3(AC3)
D1

CONSTANTS

. WORD
. WORD
. WORD
.WORD
.WORD
.WORD
.WORD

.PAGE

LOAD HEAD,
READY AND F

JMP

. PAGE

*&tt**!*t*ik*!tttt!***!#*t*tt*t**t**#**t**!tt**!ﬁ!t}tti*tt!!é%é*

X°7Dd6
X 7085
X 7D8A
X “7D@9
X267

X 7FFF
X 4C

SET
Tr @
ILE

ACD,0
ACO,8-2(AC3)
AC@,58
AC#,128
ACP,128
ACO,-1

El

ACH, 8

ACO,-X 1A(AC3)

AC2,-2(AC3)

ACO, (AC2), | .=

AC3,4
BITY,Hl

. ACﬂ,l DR -

BIT@,G2
AC#,X 18
ACB, (AC2)

'R AGQ;@ A ]

ACO, (AC2)

AC@, (AC2}. ;. - ...

AC3,3

C.BIT@,G2 svnnv. .

ACO,SNRDY
QEXB

ERROR COUNTER TO ZERO,
OPERATIONAL SIGNALS.

" ;HEAD .LOAD .

LN

" ;TEST READY*

;DISK DRIVE #1 SELECTED
:DISK DRIVE 2 SELECTED

khkkhkdkkkkkkrkkhhkhkkhdhddddhdhddhdhhdhkhhhdhdhdhdhhhhkhkhhdhkhkdehohkdohkkhdr

.«

**********t********************t**i%*********#***i**i***#**k****

R

'TEST

R R R I e I ™
[ - . - T

seus

;SET DELAY COUNTER,FOR

;SET ERROR COUNTER TO 2
: STATUS ADDRESS
; STATUS S

;TEST FILE INOD.*
:PULSE FILE INOP.* TO RESET

T I T Y T

;RETEST FILE, INOP.*
:SYSTEM NOT READY

T A T P

kdkkkkhdhhhkkhkkhhkhdekhkkhkkhdhhdhhdhhkddhkhhhhhkhkhkhkkdkkddrkkhdhkkkx

~e wo e

TEST FOR VALID TRACK COUNTER.

IF THE TRACK COUNTER



DISKIOl6

302 : 1S NOT VALID (I.E. WITHIN 8 TO 76) THEN RE-SYNCRONIZE
30377 s THE DRIVE AND THE TRACK COUNTER.

gg ;****i**t***************ki**t**********t*t***tt******************

306 H

387 C875 3081 A G2: RCPY AC3,ACl

338 C@76 FI9DF A SKNE AC2,ASTAT +SELECT CORRECT DISK DRIVE

369 C877 2182 A JMP Il

318 C378 49FF A AISZ ACl,-1

311 C@79 3681 A NOP

312 C@7A 4208 A Il: PUSH aC2

313 C@7B 3681 A RCPY AC1,AC2

314 C37C 8286 A LD ACB, (AC2)

315 C@7D 61DD A AND ACO ,MSK +sMASK OFF BIT 15

316 C47E E1DD A SKG ACH ,MTRK :VALID TRACK RANGE?

317 Ca47F 2182 A JMP K1l

318 C@88 4CB0 A LI ACS,8

319 C¢81 A200 A . ST ACH, (AC2)

328 C982 151C A Kl: BOC NZRO,K2 ; TRACK COUNTER = 0?

321 €883 5608 A XCHRS  AC2 :CURRENT DISK ADDRESS

322 Cd84 8240 A K3: - LD ACH, (AC2)

323 C985 1402 A 80C BIT1,N : TRACK COUNTER = 8?

324 C386 5608 A XCHRS  AC2

325 Cé#87 2117 A JMP K2

326 C388 4CAQ A N: LI ACo, @

327 C@d89 A280 A . ST aCd, (AC2) ;SET DIRECTION TOWARD TRK®

328 CO8A 4C@4:A -+ .° .- LI’ ACH,4

329 C08B A29d A ST ac#, (AC2) :SET STEP* LOW

339 Cé8C 3631 A RCPY ACH ,ACH :8US DELAY

331 C@8D 4C@P A LIt ACO,9 ;4US DELAY

332 CU8E A200 A ST AC@, (AC2) +SET STEP* HIGH

333 COSF 2D4F A ~ JSR @DEL18M ;DELAY 1943

334 C09Y 83FC A LD ACH,-4(AC3) :AC@ GETS DIRECTION

335 C891 F9C4 A SKNE AC2,ASTAT s SELECT PROPER DISK DRIVE

336 C892 2196 A JMP $3

337 Cu93 1481 A BOC BIT1,$2 :PROPER DIRECTION?

338 Cd94 21EF A JMP K3 ; YES

339 CP95 48FE A $2: AISZ ACH,-2 ;NO, REVERSE DIRECTION

340 CB96 3081 A NOP

341 C@#97 A3FC A ST ~ AC@,-4(AC3)

342 C@98 21EB A , JMP . K3

343 C@99 1341 A $3: BOC BITH,S4 ; PROPER DIRECTION?

344 C@9A 21E9 A JMp K3 :YES

345 CY9B 48FF A $4: AISZ aca,-1 +NO, REVERSE DIRECTION

346 CP9C 3081 A NOP

347 Cd9D A3FC A ST ACH ,-4 (AC3)

348 CO9E 21E5 A JMP .. . K3

349 CO9F 4208 A K2: PUSH AC2 o e

350 CUA® 9BF7 A LD AC2,@-9 (AC3)

351 CvAl 8684 A . LD ACl,4(AC2).

352 CPA2 ES53D A SKG AC1,W267 . . s CHECK FOR DRIVE 2

353 ChA3 21601 A JMP .+2

354 CdA4 DS3C A -, . =+ SUB . ACl,W268 ;OFFSET DRIVE 2 NUMBER

355 C@AS5 SDFD A .i'_ SHR : r AC1,3

356 COA6 4606 A PULL AC2

357 :NOW GET HEAD TO TRACK...
1358< PEEEY f.,K.“‘vp,AGE(m,,,,fi,_,

359 ’i*****i*****i***#tt*********t****t***f*****i****t***i**t*****t**

360 H

361 : GET THE HEAD TO THE TRACK WANTED.
"*36'23 ¥ vy d o K Cw ey



DISKIOl6

***************t*t********************i**t*k****************t***

363 ;

364 ; :

365 CyA7 F6066 A Ml: SKNE ACL, (AC2) ;AT TRACK DESIRED?

366 CPA8 2139 A JMP P

367 COA9 E629 A SKG ACl, (AC2) i NO,STEP-IN OR STEP-OUT’—'
368 COAA 2144 A JMP $5 ; STEP-OUT R
369 COAB 7A40 A 1s2 (AC2) ; STEP-IN ‘.‘.;; -
378 CHAC 83FC A LD ACH ,-4 (AC3) S
371 CBAD 56080 A XCHRS  AC2 ST
372 COAE 2118 A JMP S . B
373 COAF 7E@0 A $5: DSZ (AC2) ; STEPPING~-OUT

374 CéB9 3881 A NOP

375 C@Bl1 83FC A LD ACO -4 (AC3)

376 CP32 5600 A XCHRS  AC2 ‘
377 Cé83 F9A2 A SKNE AC2,ASTAT ; SELECT PROPER stx DRIVE"
378 CuB4 2187 A JMp T2 ;DRIVE 1

379 COB5 1401 A Ti: BOC BIT1,T4 ;DRIVE 2,00T DIRECTION’
380 CoB6 2109 A JMp TS s YES ,

381 CUB7 7FFC A T4: DSZ -4 (AC3) ;NO,REVERSE DIRECTION

382 C9B3 3881 A NOP : - IR
383 CyB9 7FFC A DS?Z -4(AC3) . N
384 Cé3A 30981 A NOP I S

385 C4BB 2184 A Jup T5 :

386 C4BC 13681 A T2: BOC BIT@,T3 ;OUT DIRECTION? = ¢ . .

387 CéBD 2192 A Jup T5 ; YES ble i
388 CUBE 7FFC A T3: DSZ -4 (AC3) s NO,REVERSE DIRECTIONu od
389 C@8F 3481 A NOP ot
394 CoCd 4Co3 A T5: LI ACB, 0 : . T
391 Cd@Cl A248 A ST ACO, (AC2) : SET TO STEP-OUT

392 C¥C2 4C84 A Ul: LI ACO,4 .

393 C#C3 2299 A ST ACH, (AC2) ; SET STEP* LOW

394 CdC4 3981 A RCPY ACH ,ACH ;8US DELAY

395 CaC5 4Cdvy A LI ACO,0 ;4US DELAY

396 CuCé6 A280 A ST AC@, (AC2) ; SET STEP* HIGH

397 C4C7 2D17 A JSR @DEL14YM ;DELAY 184S

393 CYC8 5628 A U2: XCHRS  AC2 -

399 C¥CY 210D A Jmp a1l

4¢9 CaCA F983 A S: SKNE AC2,ASTAT ;SELECT PROPER DISK DRIVE
491 CaCB 2194 A Jup s2 ;DRIVEL :
462 CoCC 1495 A Sl: BOC BIT1,S5 ;DRIVEZ2,0UT DIRECTION? - ..
463 CoCD 7BFC A S4: 182 -4 (AC3) " ;NO,REVERSE DIRECTION. .

494 COCE 7B8FC A ISz -4 (AC3)

445 CACF 2182 A Jme S5

496 CaDY 1341 A S2: BOC BIT@,S5 ;OUT DIRECTION?

407 C4D1 7BFC A S3: 152 -4 (AC3) :NO,REVERSE DIRECTION

498 CéD2 4Cd8 A S5: LI ACo,8 - 3SET TO STEP-IN

409 C@D3 A282 A ST AC@, (AC2) - o

419 C2D4 4CaC A Vl: LI AC@,X'Cr /v e

411 CéD5 A260 A ST AC@, (AC2)" ; SET STEP* LOW

412 CdD6 3081 A RCPY AC@,ACP -~ - - ;8US DELAY

413 CyD7 4C48 A LI ACE,8 © ;4US DELAY

414 CaD8 A292 A ST ACO,(AC2) - -  ;SET STEP* HIGH

415 C8D9 2085 A JSR @DEL16M -’ ;DELAY '18MS

416 CUDA 21ED A JMP u2 - -

417 .PAGE

418 ;*i**********ktt**i**t**********t*t*t*****t******k****k****i****t
419 H

429 ; CONSTANTS

421 ;

422 't*******t**k***t**t*t*********ti*it**t**t****t*t**********t*****
423 ;



capa
canc
CoDD
CéDE
CaDF
COE®
CéEl

424
425
426
427
428
429
436
431
- 432
433
434
435
436
437
438
439
449
441
442
443
444
445
446
447
448
449
459
451

Cée2
CRE3
C3E4
C@ES
COES6

C3E7
CeEs

452

4sy

454
455
456
X l¢37 r
458
459
460
461 C8E9
462 CYEA
463 CYEB
~*-464 -CYEC
465 COED
466 CYEE
467 CHYEF
468 .CBF®
469"
470
471
T 372”
473
474
475
476
4717

Car2
C¥F3
cefd
CaFs
CUF6
CYF7
cers
CdF9
478 C@FA
473 CYFB
489 CaFC

481 CYFD -

482 Cd4FE
483 COFF
484 Cl00

485C101 -

486 Cl02
487 Cle3
488 Cled4

CédFl.

C1A3
poa7
AAAA
2109
C24D
2267
#2638

9BF7
8240
F1F7
213E
2192

c2e8

Ccica.

o R i

g i e

PP?PPS’?U’PJ’J’?’W?WV:’J’)’?

T T T

DISKIOL16

EXB: .WORD EX ; ERROR EXIT ROUTINE POINTER
W7: .WORD 7

WA: .WORD X "AAAA

SCTS: .WORD 256 : SECTOR DATA WORD LENGTH
DEL1@M: .WORD DELAY

W267: .WORD 8267

W268: .WORD 2268

’
.*********t******************t***********************t*******t***

READ/WRITE DECISION

Hg = we ~e we Ne

*t*tt**********k**tt*'ki**************t**************************
: LD AC2,@-9(AC3) ;CALLING PARAMETERS
LD AC@, (AC2) s READ/WRITE COMMAND
SKNE ACY ,W7 sREAD OR WRITE?
JMP Pl sWRITE
JMP READ
;*******t**k**********t*t***************ti*tt*i**tt**t***t*******
.
: CONSTANTS
;******************************'k**t***t************************t*
CRTS: .WORD RDSECT
CCRC: - .WORD CRC
.PAGE
:*_i‘***jk*,*i**t*****************t*******t********************i*****
; READ TO SECTOR WANTED (USING SUBROUTINE CALL JSR @CRTS)
: THEN READ DATA FROM DISK TO RAM AND CHECK THE CRC
: OF THE RAM AGAINST THE CRC FROM THE DISK.
;**tt*ti‘**‘k************i**t**t***********'kttk*****#i*************
READ: PULL ac2 : STATUS ADDRESS
JSR @CRTS
JMP X1
JIMP X2
X1: LI ACO ,MISYNC :ERROR STATUS: MISSING SYNC
JMp @EXB
X2: LI ac1,5
PUSH aAC3
LD .AC3,8=9(AC3)
LD AC3,2(AC3)
X3: BOC NRDY, X3
- LD ACS,-1(AC2)
AIS?Z acl,-1
~JMP X3
LI ACS,0
ST AC® , (AC2)
LI ace,1
: ST AC@, (AC2)
S LI acl,25
RR1: BOC NRDY,VV1
LD . ac@é, (AC2)
BOC BIT@,VV2
LD ACH,-1(AC2)
AIS?Z ACl,-1
JMP . RR1 .
PULL AC3 : RESTORE MRAM
PULL aACo +CLEAR STACK
LI AC@ ,MISYNC s ERROR STATUS: MISSING SYNC



489
498

496

526

527

539

549

C195
Cléé
Cc1e7
Clys
Cla9
Cloa
CloB
ClaC
Clap
Cl0E
ClaF
Cl1@
Cl11
Cl12
Cl13
Cll4
Cl15
Cllé
C117
Cl18
C119
Cl1a
Clie
Cl1icC
Cl1lD
CllE
Cl1F
Cl28
€121

Cl22
Clz23

Cl24
C125
C126
C127
Cl28
C129
Cl2A
Cl2s
C12C
C12D
Cl2E
Cl2F

2505
82020
1391
21F3
82FF
85D3
1EFF
82FF
A390
4801
2108
49FF
21F9
1EFF
82FF
4703
4099
4309
9FF7
8F@2
4248
2DCD
4693
4789
4500
3482
1177
4C89
2589

C288
C1Co

4399
8EB2
2DFC
4700
4699
4029
2DF7
2114
4Co9
A2FF
4CB2
A200

DB P PR B PPRRPRRBEPRRREERRRPREPRPP PP

=T SR

we w8 ne ~o ma v e

RDSA:
CRCA:

.PAGE

.WORD
.WORD

DISKIO16

QEXB

ac9, (AC2)
BIT@,VV2
RR1
ACD,-1(AC2)
AC1,SCTS
NRDY ,VV3
AC@,-1(AC2)
AC@, (AC3)
AC3,1

41

AC] ]—1

Vv3
NRDY,VV5
ACS ,~1(AC2)
AC3

ACd

AC3
aAC3,@-9(AC3)
AC3,2(AC3)
AC2

@CCRC

AC2

AC3

ACl
AC1,ACH
ZRO,NEX1
ACH,-128
QEXB

CONSTANTS

RDSECT
CRC

s SECTOR DATA WORD LENGTH

;STORE DISK DATA IN RAM

; HIGH~SPEED NOP

=,

; GET CRC
; GET MRAM

;GET CRC TO STACK

;RAM BUFFER POINTER
; SAVE STATUS ADDRESS

NORMAL EXIT ROUTINE.
:ERROR STATUS: RD CRC ERROR

*****#*********************************i***‘**,t*************i:ig***

*****t****’k*******t**tt****ti***********t******************t:ﬁ;**i

; RDSECT SUBROUTINE POINTER
:CRC SUBROUTINE POINTER TREF

ow

******************t*******************************t*************

D e we me we we s ne w6 e e

=
.

PUSH
LD
JSR
PULL
PULL
PUSH
JSR
JMP
LI
ST
LI
ST

W2:

WRITE ROUTINE.
WRITTEN TO THE DISK.
THE READ TO SECTOR, ROUTINE (BY JSR @RDSA).
THE DATA IN THE RAM BUFFER ONTO THE DISK FOLLOWED Tk
BY THE CRC WORD.,J”; .

aC3
AC3,2(aC2)
@crCa
AC3

AC2

ACO

@RDSA

Wl

ACB,8
AC3,-1(AC2).
AC@,2

ACB, (AC2)

Y

COMPUTE THE CRC OF THE RAM TO BE

READ TO THE SECTOR WANTED USING
WRITE: o &

**t****************t*********i***************t*i*k***tit**t**it*

:MRAM ONTO STACK ST
;RAM BUFFER ADDRESS =~ - 77:

s MRAM - LTt
; STATUS ADDRESS . - Y
'CRC ONTO STACK ’ N P

-MISSING SYNC BRROR EKIT

-TURN ON WRITE ENABLE (WREN)~



5548
551

553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
582
581
582
583
584
585
586

599
591
592

593
594
595
596
597
593
599

c130
c131
C132-
133
C134-
C135
C136
€137
Cc138
139
C13a
c138
c13c
13D
C13E
Cl3F
140
Cl41
cl42
143
Cl44
C145
C146
C147
c148
C149
Cl4a
C148
c14c
C14D
Cl4E
Cl4F
€159
151
€152
153
C154
€155
C156
157
158
C159
Cl15A

608 .- -

601
602
603

504"

695
636
687
T %83
6909
61¢

Cls58
C1s5¢C
C15D
Cl5E
C15F
Cl69 -
Cle6l

45990
4369
4100
9FF7
8F@z
81A7
4D14
1EV1
21FE
1EFF
49FF
21FB
A2FF
85A90
1E04
21FE
4409
4Co1
2169
1EFF
8304
A2FF
4801
2169
49FF
21F4
4400
4009
4D@2
101
21FE

1EFF.

A2FF
4C09
1E01
21FE
1EFF
A2FF
49FF
21FA
A239
4790
5708

20C6
2185
4Das
4392
9FF7
3F92
2103

Cl162 44028 A

O VR VI I VIV R Y S S I T R T R T G B R i e i

R Y AT I IR BT R T 1)

BB PP

Yl:

Y2:

AAl:

]
o
.

AA2:

CCl:

DD1:

DD2:

EEl:

EE2:

FF2:

DISKIOlé

PULL ACl ;GETS CRC

PUSH AC3

PUSH ACl

LD AC3,@-9(AC3)

LD AC3,2(AC3) ;RAM BUFFER ADDRESS

LD AC@,WA

LI ACl,28 ; PREAMBLE COUNTER

BOC WRJC,Y2 ;WAIT FOR WRJC TO GO HIGH
JMp Yl

BOC WRJC,Y2 sWAIT FOR WRJC TO GO LOW
AISZ ACl,-1

JMP Yl ; PREAMBLE NOT FINISHED YET
ST ACS,-1(AC2) " ;WRITE SYNC CHARACTER

LD ACl1,SCTS

BOC WRJC,AA2

JMP AAl

PULL ACD ;CLEAR STACK

LI aACO,1 ; ERROR STATUS: MISSING SYNC
JMP EX ;JMP ERROR EXIT SUBROUTINE
BOC WRJC ,AA2

LD AC#, (AC3) :GET WORD FROM RAM BUFFER

ST AC@,-1(AC2) ;WRITE WORD TO DISK.
AISZ AC3,1 ; INCREMENT RAM POINTER

JMP .41 ; NOP

AISZ acl,-1

JMP AAl

PULL ACO :GET CRC

PUSH ACH

LI ACl,2

BOC WRJC,DD2

JMP Dol

BOC WRJC,DD2

ST ACP ,-1(AC2) ;WRITE CRC

LI ACO,@

BOC WRJC,EE2

JMP EE1l

BOC . WRJC,EE2

ST ACH,-1(AC2) ;WRITE POSTAMBLE
AISZ acl,-1

JMP EEl

ST ACP, (AC2) ; TURN OFF WREN
PULL AC3 ;AC3 GETS CRC
XCHRS aAC3 ;AC3 GETS MRAM
.PAGE

AkkkhkkRhhhkhkxkhkhkxkkxkhhkrXkhhhhhkhrhkhhkhhhkhkxhhdhhkhhkhkkhrkkhkhkrkhkk

VERIFY THE WRITE OPERATION. READ TO THE SECTOR WANTED
USING THE JSR @RDSA. VERIFY THE DATA AND CRC WORD
FROM THE DISK AGAINST THE RAM BUFFER AND THE CRC WORD
PASSED FROM THE WRITE ROUTINE.

AkkkhkhkhhhhkhkhkRkhkkrhkkkhkhhhhhkhkkhkhkhkhkhkkkhkkkkkkhkhkhhkhkhkhkhkkhknhkhkhdhkikk

JSR @RDSA

- JMP- . - FFL1

LI ACl,5

PUSH aAC3

LD AC3,8-9(AC3) ;CALLING PARAMETER
LD - AC3,2{AC3) ;RAM BUFFER POINTER
JMP GGl

PULL ACH ;CLEAR STACK

19



611
612
613
614
615

617
618
619

621
622
623
624
625
626

641
842

652

£C5 72
DII

654
655
656
557
658
657
668
661
662

053

Cl63
Cle4
Cl65
Clé6
Cle7
Clée8
Cl69
Cl6A
Cl63
Cle6C
Cl1l6D
Cl6E
Cl6F
Cl179
Cl71
Cl72
C173
Cl74
Cl75
Cl76
C177
Cl78
Cl79
Ci7a
Cl7B
Cl7cC
Cl7D
Cl7E
Cl7F
c1i8e
C181
182
C183
Cl184
Cl85
Cl8%
C187
Cl1838
C189
Clsa
cl8B
c18cC

o18n
LiLiOWw

Cl8E
Cl8F
C194
C191
Cl92

Ci94
C195
Cl196

C197
Cl98

4Cy¥1
213E
1EFF
82FF
49FF
21FC
4C93
A209
4Ca1
A208
4D19
1E@B
8248
138C
82FF
49FF
21Fa
4780
4490
4Ca1
2128
2901
4040
8289
1341
21F1
82FF
9517
1EFF
32FF
F322
21494
4790
4409

C4p
211C
CDF4
49FF
21F5
1EFF
B32FF
4793

-7 %71
200

3482
1187
31E8
2111
7D¥92
Cuob
B23A
JYOE
CdDE

4D04
B5F9

:D'JP‘(PZB‘ZPD’(D’.VEP'D"J’:P.'J#D’PIPD’{PP‘J’Pivb':r’ﬁ’:l>3>3’3’3‘4ZDD’ZD'LD:DIPZPB>D’B>:DZI’PB’B>IP:PB>{DB’J>ID

DISKIOlé

LI ACH,1
JMP EX

GG1: BOC NRDY,GG1l
LD AC9 ,-1(AC2)
AISZ acl,-1
JMP GGl
LI ACH, 8
ST AC@, (AC2)
LI ACH,1
ST ACO, (AC2)
LI AC1,25

HH1: BOC NRDY ,KK1
LD ACS, (AC2)
BOC BITO,JJ1

II: LD AC@,-1(AC2)
AISZ aCl,-1
JMP HH1
PULL AC3
PULL ACH
LI ACB ,MISYNC
JMp EX

WVl: LWORD 1

VCER: .WORD X 44

KK1: LD ACO, (AC2)
80C BITA,JJ]
JMP HH1

JJl: LD ACH,-1(AC2)
LD AC1,@PCTS

JJ2: BOC NRDY,JJ2
LD ACO,-1(AC2)
SKNE AC@, (AC3)
JMp MM2

MM1: PULL AC3
PULL ACS
LI ACO,X 440
Jup EX

MM2: ADD AC3,WVl
aAISZ ACl,-1
JMp J32

NNL: BOC NRDY,NN1
LD ACO,-1(AC2)
PULL AC3
PULL ACl
RXOR AC1,ACY
BOC ZRO,NEX1
LD AC®3,VCER
Jup EX ,

WD .WORD X'7D62

WDl: .WORD El1

WDlY: .WORD 19

WD14: .WORD 14

PCTS: .WORD  SCTS
.PAGE

1 e e e N e ~e

[n3]
>
—

LI
ST

AC1,6
AC1,@WD

11

NORMAL EXIT ROUTINE_

;ERROR STATUS: MISSING SYNC
:JMP ERROR EXIT SUBROUTINE

; READ HARDWARE DATA LATCH .-

;LOOX FOR SYNC CHARACTER.

s GET DISK STATUS
;s TEST FOR RSYNC

;s RESTORE MRAM

;CLEAR STACK

; ERROR STATUS: MISSING SYNC
; ERROR EXIT ROUTINE

;GET DISK STATUS : .-
:TEST FOR SYNC CHARACTER
AC1 USED AS A COUNTER

; GET DATA NORD FROM DISK; .
; COMPARE TST WRD & BUF WRD:

sCLEAR STACK

s ERROR STATUS: VERIFY ERROR
;JMP ERROR EXIT SUBROUTINE .

GE MRAM INTO AC3
GET CRC WORD

Ne e

;NORMAL EXIT ROUTINE BRANCH

3 JMP ERROR EXIT SUBROUTINE

:POINTS TO SECTOR SIZE WORD

**********#***********t*******ﬁ***t*********i******k***iti***t**

***********t************t******t***t**t*******f;**'**.**t**?**j*;ﬁ**

.NORMAL EXIT. ROUTINE -
:UNLOAD HEAD



——

62 C199 87E6 A

673
674
6§75
676
677
6738
679
630
681

682
683
684

685 .

686
687
6388
6389
694
691
692
693
694
695
696
697
698
699
7900
761
762

793

785
705
797
768

709

719
711
712
713
714
715
716

SoE e ow

Cl9A
Cl9B
Cl9cC
Cl9D
Cl9E
Cl9F
ClAp

Clal
Claz

Cla3
ClAa4
ClAS
ClAas
Cla7
ClA8
C1lA9
ClAa
Clas
ClAC
C1AD
ClAE
ClAF

Cilsd
Clsl
clse2
C1B3
ClB4
C185
ClBé
C187
ClB8
C189
ClBa
Cisa
c1sC
ClBD

9BF7
4Co4
5D@8
3499
A233
2939
8282

TDB6
c238

383FC

1495
2DED
2938
2104
1341
21FB
2937
297D
7BE6
2108
25D5

e

S TR YR T VRSN Y

o R i g

~s we ws Ne we

DISKIOLlé

LD ACl,-X"1A(AC3) ;ERROR COUNTER

LD AC2,@-9 (AC3)

LI ACH,4 ; PASS STATUS

SHL AC1,8

RADD AC1,ACH

ST ACB,3(AC2) ; STORE STATUS

JSR RESTR ;s RESTORE SUBROUTINE CALL
RTS 2 ;s NORMAL RETURN TO CALLING
i ; PROGRAM, DISK OPERATION

; COMPLETE.
.PAGE

khkhkhkkikkhkhhkhkkhkhhhkkkkkkhkkhkkhkhhkhkkhkhhkrkhhkhkkhkkhhhhkdhkhhkkhrhhhdhhrhkkk

CONSTANTS

AkkhkhkkkRARKkAIkhkhkhkhkhkhhkhhkhkhhkhkhkhhkhkkkhhhkdkekkhhkhhhhhhkkkkhkhkhkk

o ws wo wo we o

7
ASTATA: .WORD X “7D06
PTEPIN: .WORD  STEPIN

’
ekkkkkkkkhhhdkkhkhhhkkkkhhdhkkhkhhkkhhkhhhkhkkkkhkhkkhkhkhkhkhkhhhkkhkkkx

ERROR EXIT ROUTINE

kkhkhkkhkhkhkhhhkhkkhhkhkkhkkhhrrkhrhkkkhkhkhkhdhkhkkhkhkhhkhkhkhhhrhkhhkhkhkhkkkkkk

LTI~ ~o =s ~o wo =

X: LD ACl,-X"1A(AC3) ;ERROR COUNTER
©  SKNE AC1,WD1@
JMP EXC
SKG ACl,WD14
JMp EXD1
SHL aci,s
RADD AC1,ACO
LD AC2,@-9(AC3)
ST ACH,3(AC2) ;STORE STATUS
LI AC@,9
ST ACY, @WD
JSR RESTR ; RESTORE SUBROUTINE CALL
RTS 1 ; ERROR RETURN TO CALLING
; PROGRAM, DISK OPERATION
; COMPLETE.
EXC: LD ACO,-4(AC3) ;DIRECTION REGISTER
SKNE AC2,ASTATA
Jup EXC3 :DRIVEL
30C BIT1,EXC2 ;DRIVE2, IN OR OUT?
EXCl:  JSR @PTEPIN ;IN
JSR STPOUT
JMp EXD1
EXC3:  BOC BIT@ ,EXC2 ;LAST DIRECTION: IN OR OUT?
JMP EXCl’ ;IN
EXC2:  JSR STPOUT ; STEP-OUT SUBROUTINE CALL
JSR STEPIN ; STEP-IN SUBROUTINE CALL
EXDl:  ISZ -X 1A (AC3) : INCREMENT ERROR COUNTER
JMP .+l ; HIGH-SPEED NOP
EXD2:  JMP ewD1
.PAGE

kkkkkdkhkXhkhkhkkhkhkhkkhhkhkhhkhkhkhkhkkkhhhkhkxhhkhkkkkhkkhhkhkkkhkkkkkhkhkkkdkx

CRC CALCULATION SUBROUTINE

kKRR kR Rk hkkhhkhkkkhhkkhhhhhhkkkkhkkhhhhkhhkhhkkhkkhkhahkhkhkhkxhkrkxhk

12



DISKIOl6

733 H

734 C1BE 1821 A POLY: .WORD X'1821 s X**15 + X**12 + X**5 4+ ]

735 C1BF CYDE A SCTSA: .WORD SCTS ;s SCTS POINTER :

736 ;

737 C1lCé 0A88 A CRC: PFLG SEL

738 C1Cl 4CFF A LI ACH,-1

739 C1C2 99FC A LD AC2,8SCTsSA

749 C1lC3 4348 A CRC3: PUSH AC3

741 C1C4 4229 A PUSH AC2 -

742 C1CS5 8709 A LD ACl, (AC3) sCRC4

743 C1C6 4Fl4 A LI AC3,16

744 C1C7 89F6 A LD AC2,POLY

745 C1C8 3098 A CRCS: RADD ACO,ACH

746 C1lC9 1A83 A . BOC CYOov,CRC11 ;s CRC6

747 C1CA 3508 A RADD ACl,ACl :+CRC7

748 C1CB 1AA3 A BOC CYOV,CRCY ;CRC8

749 CI1CC 2103 A JMp CRC10

758 C1CD 3544 A CRC1l1l: RADD AC1,ACl

751 C1CE 1A4l A BOC Cyov,CRC14 ;CRC12

752 C1CF 3882 A CRC9Y: RXOR AC2,ACH

753 ClD# 4BFF A CRCl1l8: AISZ AC3,-1

754 ClDl 21F6 A JMp CRCS

755 C1lD2 4699 A PULL AC2 sCRC13

756 ClD3 4794 A PULL AC3

757 ClD4 4B@1 A AISZ AC3,1

758 C1DS 2194 A JMp .+l s HIGH-SPEED NOP

759 C1lD6 4AFF A AISZ AC2,-1 ;CRC15 .

766 C1lD7 21EB A JIMP CRC3

761 C1D8 @249 A RTS %]

762 . PAGE o
763 SRR KR R KKK K A KRR R R R R AR KRR R R R R AR R R KRR A KRR KRR AR A KRR R AR A AR F TR R
764 :

765 H RESTORE SUBROUTINE. RESTORE REGISTERS, STACK, FLAGS
766 H AND IEN STATUS. ’
767 : .

768 SRE KK KA KKK KRR KK AR KRR KR KKK KKK KKK KKK KRR KKK KKK IR A RH R
769 H

778 ClD9 4699 A RESTR: PULL AC2 .

771 ClDA 4D18 A LI ACl,1l6 ;s RESTORE THE STACK

772 C1lDB 4BE8 A AISZ AC3,-24

773 C1DC 2199 A JHP .+l sH.S. NOP

774 C1lDD 3398 A RES1: LD AC®, (AC3)

775 C1DE 4640 A PUSH ACO

776 C1DF 4B#1 A AISZ AC3,1

777 ClEé 2148 A JIMP .+l ;H.S. NOP

773 ClEl 49FF A RES2: ATSZ ACl,-1

779 ClE2 21FA A JMP RES1

788 ClE3 B3ED A LD AC8,-X"13(AC3) e
781 ClE4 4499 A PUSH ACH : Sl LT
782 ClES 82384 A PULLF : - o
733 ClE6 4C31 A LI ACH,1 - T L
784 ClE7 73EF A SKAZ ACY,-X"11(AC3) ;RESTORE IEN

785 ClE8 9940 A SFLG IEN : : 7

786 ClE9 4240 A RES3: PUSH AC2

787 ClEA 3343 A LD AC#,3(AC3) : RESTORE REGISTERS

788 ClEB 8702 A LD ACL1,2(AC3) :

789 ClEC 3B341 A LD AC2,1(AC3) o o

799 ClED 3Fd8 A LD AC3, (AC3) L
791 ClEE 9299 A RTS %] ¢ NORMAL EXIT POINT T
792 .PAGE

793 ;*****i******'ﬁ******i*****************i*****t********************

13



824

339
844
841
842
843
344
845
846
347
348
849
350
851
852
853
854
855
856
857
858

Cler
ClFo

ClFl
ClF2
C1F3
ClFé
C1F5
Clre
C1lF7
C1F8
ClF9
ClFA
ClFB
C1lFC
C1lFD
C1FE
C1FF
C284
C241
caaz2

| C243

C2u4
C2¢45
C246

€287

C248
243
C24A
C293
C28C
C29D
C29E
C20F
C210
C211

C212
c213

C214
C215
C216
c217
c218

c219
C21A
c21lB
ca1c¢
Cc21p
C21E
C21F

7086
C24D

4CPd
A200
4C04
A200
3881
4CB3
A2@19
2DF7
33FC
FOF4
2106
1401
2189
48FE
2199
A3FC
2185
1341
2143
48FF
2109
83FC
0200

4300
IFF7
3724
3209
5CFE
13FD
82449
5CFE
1383
21FC

6927
3182

65FD
4944
2182
47098
4281

4C05
1EFF
BEFF
48FF
21FC
A200
4C9a1

gl i i i SR i e i

PR RPPRPREPRPERREPRREERRP P

“s we we e

ASTATB:
DEL1@:

STPOUT:

SQOA2:

SOA4:

SOAl:

SOA3:

w8 NE we we w8 e

RDSECT:

SR1l:

SR2:

.

A ANMSK:
A SSZ:

PEHBEBRL PR PPP

SRY9:

h
SR3:
SR4:

DISKIO16

STEP OUT ONE TRACK SUSROUTINE.

.WORD
+WORD

JMp
B80C
JMP
AISZ
JMP
LD
RTS

.PAGE

kkkkkkkkkkhkhkhkkhkhkkkkkkhhhkhkhhkkkhkhhhhhkhkhhkkhhkkhhkhkhkohkhhkkhhkkhkdy

X 7D06
DELAY

AC@, (AC2) s SET DIRECTION TO OUT

ACO,4

ac#, (AC2) ; START OF STEP PULSE
;8US DELAY

ACY,8

AC#B, (AC2) :END OF STEP PULSE

QDEL1#6 ;DELAY 18MS

AC®,-4 (AC3) ;GETS DIRECTION REGISTER

AC2,ASTATB

SOA4 ;DRIVEL

BIT1,S0A2

SOA3

ACG '—2

.+1 ;H.S. NOP

ACB ,-4 (AC3) ’

SOA3

BIT®,SOAl

SOA3

ACO,-1

.+1 sH.S. NOP

ACB,-4 (AC3)

a ; NORMAL EXIT POINT

Akkhkhkhkhkhkkhkhkkkhkkhkkhkhkkkkdkkhkhkhkdhhkdhkkkkkkkhdhidhkdkhkkhhkiikhkkikkkk

READ TO SECTOR SUBROUTINE

PUSH
LD
LD
LD
SHR
BOC
LD
SHR
30C
JIMP

.WORD
.WORD

AND
AISZ
JMP
PULL
RTS

LI
BOC
LD
AISZ
JMP
ST
LI

khkkkkhkkkhhkkkhkkhkhkhhkhkhhkhkhkkhkhhhkhhkkhkhkhkkhkkkhkhkhkhdkhhkkkhhkhkhkkkkkk

AC3 s SAVE MRAM
AC3,8-9(AC3)

AC1,4 (AC3) :+ SECTOR WANTED
AC@, (AC2) ;GETS STATUS
aACY,2

BIT®,SR1 ; INDEX MARK?

ACB, (AC2) ; INDEX MARK FOUND
ACB,2

BITY,SR9

SR2

7
258

ACl ,ANMSK yMASK OUT TRACK PORTION
ACl,0

SR3

AC3 ;SECTOR @ WANTED, GET MRAM
1 ; NORMAL EXIT POINT

AC®,5 ;COUNT 1/2WAY INTO PREAMBLE
NRDY, SR4
AC3,-1(AC2)
ACW r"l

SR4

AC8, (AC2)
aACe,1

+RESET NRDY

14



859

382
833

885
836
887
883
839
394
891
892
393
394
835
396
897
898
8393
9¢4
941
992
943
9544
985
Sdb6
397
963
949
91v
911

912
913
914
915

C224
c221
C222
C223
C224
€225
C226
c227
C228
C229
C22a
c228
c22C
C22D
C22E
C22F
€239
€231
C232
C233
C234
C235
C236

C238
C23Yy
C23a
Cz38
C23C
C23D
C23E
C23F

~aan
C244

C241
C242
C243
C244
C245
C246
C247
C248
C249
C24A
C248
C24C

A209
4F19
3209
1369
1EFD
82FF
4BFF
21098
49989
21F8
4703
4Ca1
$¥2893
82FF
BDE4
1EFF
32FF
4BFF
21FC
49FF
21E4
4780
p281

7016

4Co3
AZ99
4CyC
A299
388l
4Ca38
A200
299D
33FC
FOF5
2145
1483
4882
2149
A3FC
0248
13FE
4891
2193
A3FC
21FA

b R R R R R R R R R R

bS]

oo R i i i i i A B S i i i

ST
LI
SR5: LD
BOC
BOC
LD
AISZ
JMp
AISZ
JMP
PULL
LI
RTS
SR6: LD
LD
BOC
LD
AISZ
JMp
AISZ
JMp
PULL
RTS

SR7:

SR8:

.PAGE
kkkdkkhkhkkhkkhkkkhkhkkhhkhhkkhhkhkxkkhkkhhkhkdkdkhkkhkhkhhddkhkkdkkhdhhkdkhkhbkkhik

Ne we Ne W ws we

ASTATC:
STEPIN: LI
ST
LI
ST
NOP
LI
ST
JSR
LD
SKNE
JMp
BOC
AISZ
JMp
ST
RTS
BOC
AISZ
JMP
ST
JMp

SIAl:
SIA2:

.PAGE .
Kk kAT K kKRR AR KRR XKk kI kkk ke hkkkkkkhh Rk kkdkhhkkkhhdhhkkkkkxhhkkk

~s e ~e

.WORD

DISKIO16

ACH, (AC2)
AC3,25

AC@, (AC2)
BIT®,SR6
NRDY,SR5

ACB ,-1(AC2)

AC31_1

.41

aci,o

SR5

AC3

ACH ,MISYNC
)

ACH,-1(AC2)

AC3,SsS%2
NRDY,SR7

AC9,-1(AC2)

AC3 I—l
SR7
ACl,-1
SR3
AC3

1

X 7Dy5

ACB,8
ACd, (AC2)
ACY,X°C
ACd, (AC2)

ACo,8

AC@, (AC2)
DELAY
aCH,-4 {(AC3)
AC2,ASTATC
SIA2
BIT1,SIAl
ACR,2

.+1
AC#h ,-4 (AC3)
3

BIT@,SIAl
ACo,1

2!

AC2,-4 (AC3)
SIAl

10MS DELAY SUBROUTINE

15

;s RSYNC?

: NOP

;ERROR EXIT POINT

s NORMAL EXIT POINT

STEP IN ONE TRACK SUBROUTINE

*******************ki"k*****‘kt**i*******tt**********#*k*****k{‘***

;SET DIRECTION TO IN

;s START OF STEP PULSE
;8US DELAY

;END OF STEP PULSE

; NOP

;NORMAL EXIT POINT . . .

: NOP



916
917
918
919
920
921
922
323
924
925
926

927
928
929
938
931
932
933
934
935
336
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
Y52
953
954
955
956
957
958
959
969
961
9562
963
964

966
967
968
969
370

971
972
973
974
975
976

C24D
C24E
C24F
C259
C251
C252
C253
C254

C255
£2586
c257
Cc238
C259
C254A
C258
C25C
C25D
C25E
C25F

C260
C261
C262
Cz563
C264
C265
C266
c267
C268
C269

C26A
C263
Cc26C
C26D
C26E
C26F
C270
Cc271
cz72
C273

C274
C275

4104
4DOA
5980
5989
49FF
21FC
4500
06290

2D1F
A3FB
ATFA
ABF9
4600
4233
8A03
8601
3E81
D915
8200

1103
4A31
48FF
3481
E608
F600
21v1
2192
4991
21F6

4639
42349
BABY
AG34
83FB
B7FA
8BF9
8FF8
2508
CddA

U9F
CagucC

b i i i

bRl Sl i gk S ' o g PP

g i A

> >

DISKIOL6

.
’
.******************************k***********tt**************t*****

DELAY: PUSH
LI

ROL
ROL
AISZ
JMP
PULL
RTS

DELAYZ2:

.PAGE

.LOCAL

*t*************************************tt*****i**‘k*****k***********i*

’
i
DISK2: JSR
ST
ST

$LOOP:

JMP
AISZ
JMP

At ~e

END: PULL
PUSH
LD

ST

LD

LD

LD

LD
JMP
.WORD

HO9F:
TPRAM:

.WORD
.WORD

.PAGE

w8 w8 we ne ~e

aCl
ACl,19
aCl,128
acCl,123
acCl l—l
DELAY2
ACl

%]

; SAVE ACl

; PASS COUNTER
;564US DELAY
:50080S DELAY

; RESTORE ACl

‘BAD SECTOR PROCESSOR’

@TPRAM

ACB ,-5(AC3)
AC1,-6 (AC3)
AC2,-7(AC3)
AC2

AC2

AC2, (AC2)
AC1,1(AC2)
AC3,AC2
aC2,HDIF
AC@, (AC2)

ZRO,SEND
acz.,1
ACE ,-1

ACl, (AC2)
ACl, (AC2)
.42

SEND
acCl,l1
SLOOP

aC2

aAC2

AC2, (AC2)
ACl,4(AC2)
ACB,-5(AC3)
AC1,-6(AC3)
AC2,-7(AC3)
AC3,-8(AC3)
@.+1

PDISK

69F
TRAM

16

CONVERT LOGICAL SECTOR NUMBER TO A PHYSICAL ONE

**********t*******i***f*********k*************************it********i

; FIND TOP OF RAM

: PARAMETER LIST ADDR

; LOGICAL SECTOR NUMBER

;BAD SECTOR TABLE ADDR
: NUMBER OF ENTRIES

; COMPARE
;MUST ACCOUNT FOR EQUAL

; DONE
:CHECK NEXT SECTOR

; FIND PARAM LIST

; SAVE PHYSICAL SECTOR

+GO TO PHYSICAL DISXIO NOW

****************t*********t****t*****i**t**********t**t*******i****ti

FIND TOP OF RAM SUBROUTINE

********************************ii*ﬁi*****‘***************k**ﬁ********



C276
C277
C278
C279
c27a

C278B
c2icC

C27D
C27E
C27F
C288
c231
C282

Cc283

C284.

€285
C286
C287

C288
C239

C284Aa
C28B
C23C
C28D
C28E
C28F
C294
C291
Cc292

4393
8D10
A3FB
F3FB
2102

DD@D
21FB

5699
A3FB
F3FB
2182
5608
21F8

5088
5490
A3F8
4409
02049

6FFF
1009

FFFB
FFFA
FFF9
FFF8
FFrE4
FFE3

2938
H8a2
8963
6804
9845

2958
4088
ASE3
4283
685
0684
9402
1201
21FD

S

e B A B B T

i o

oo e

g S

i S S

TOPRAM:
SCHK:

SNEXT:

SCOMP:

H28K:
H4K:

o we Ne Sa s me e

SAVY
SAV1
SAV2
SAV3
BAUD
BCNT

o ~e we

TTYAD
SREAD
SEND
RDREN
SRESET

GETC2Z:

pUsSH
LD
ST
SKNE
JMP

SUB
JMp

CAl
ST
SKNE
JMP
CAI
JMP

cal
XCHRS
ST
PULL
RTS

.WORD
.WORD

.PAGE
.LOCAL

DISKIOl6

AC3
AC3,H28K
AC®,-5(AC3)
ACH@,-5(AC3)
SCOMP

AC3,H4K
$CHXK

AC@, 9
SOK

acCa,o
SNEXT

AC2,0

ACO
ACO,-8(AC3)
ACO

X 6FFF
X190

;SAVE AC3
: START AT 28K

;PASSED PART 1

+ TRY DOWN 4K

; COMPLEMENT AND TRY
;TO BE SURE

; SUCCESS

: TRY AGAIN

;RESTORE ACH

:SAVE AC3 IN RAM

"PTY/CRT INPUT-QUTPUT ROUTINES’

kkkkdhkhkdhkhkhkhkkdkkhkkhhhkkdhkkhkhkkhkhhkkhhkhkkkhhhhkkhkhkhkhkkkhkhkdkhkhkhihkkkkhkkkxk

TELETYPE/CRT TERMINAL INPUT/OUTPUT ROUTINES

-5
-6
-7
-8
-91C
-01D

khkkkkkkkhkhhkdhkhkhkkkkdhkkhkkkhkhkkhkhkhkdkkkkhkhhkhkkhhkkhkhkkkkkkhkkhkkhkRhkiekik

RAM ADDRESS ASSIGNMENTS

EXPRESSIONS FOR THE PERIPHERAL I/O

L '}

.PAGE

THIS GET CHARACTER ROUTINE IS USED AT ALL BAUD RATES

J3R
LI
ST
PUSH
ROUT
ROUT
RIN
BOC
JMP

7*8
2

3
4
5

SAVE
ACl1,8

AC1,BCNT(AC2)

AC2
$RESET
RDREN
SREAD
POS, .+2
.-2

17

~

-

INITIALIZE BIT COUNT
SAVE MAX RAM ADDRESS
ENABLE READER

TEST FOR START BIT



1@38
1839
1048
1941
1v42
1043
1044
1445
1646
1047
1648
1649
1458
1451
1852
1953
1854
1855
1856
1857
1958
1959

1066
1861
1062
1663
1064
1465
1066
1067
1068
1069
1679
1671
1872
1073
1874
1075
1076
1077
1078
1679
1839
1631
1082
1083
1634
1635
1036
1487
1083

1989
1099
1091
1692
1093
1894
1895
1896
1897
1098
1099
1109
1181
1142

C293
C294
C295
C296
C297
Cc298
€299
C29A
c298
c29C
C29D
C29E
C29F
C2A4
c2al
C2A2
C2A3
C2A4

C2A5
C2A6
C2Aa7

C2A8
CzA9
C2AA
C2AB
C2AC
C2aD
C2AE
C2AF
c280
c28l
c282
Cc2833
c284
c2B5
286
c287
C2a38
cz289
C2BA
C28B
cz2sec
28D
C2BE
C28F
c2Cy
Cc2C1

cac2
Cc2C3
CcaC4
C2C5
Cc2ce
c2c7
c2C8
Ccz2C9

8AE4
C97E
2E00
0402
1291
21F5
2E01
2402
61749
50FF
3182
5689
7EE3
36381
82E3
5600
4809
21F4

2Evl
4699
211F

293D
32E4
1183
29DF
2509
C31a
4D¥8
ARE3
4DYa
v645
634
4402
1291
21FD
2D5D
940

1241
21F8
8693
2D59
8492
614E
5DFF
3182
7JEE3
21F8

4693
2D51
4CFF
2693
2D4E
5DF8
3481
3685

EE T T RN R g g

P R T T T TR S e i i i g i S

bt i i — I i i 4

Q) ~e w0 ne ve we e we

LP1l:

~

LP3:

GEC2:

LD
ADD
JSR
RIN
BOC
JMp
JSR
RIN
AND
SHR
RXOR
XCHRS
DSZ
NOP
LD
XCHRS
AISZ
JMP

JSR

PULL
JMP

.PAGE

DISKIOL16

AC2,BAUD(AC2)
AC2,DELADD
a(AC2)
$READ
POS,LP1
GETC2

a1 (AC2)
$READ
ACB,MASK
ACl,1
ACB,ACl
AC2

BCNT (AC2)

ACB ,BCNT (AC2)
AC2

ACB,0

LPl

a1 (aC2)
AC2
GEC2

e we we ~o e

~

e

~e ~e

~e

~e

GET BAUD RATE SELECTION

DELAY VECTOR BASE ADDRESS
HALF-BIT DELAY

TEST IF START BIT STILL THERE
START IF GOOD START BIT
FULL-BIT DELAY

MASK UNWANTED BITS

ADD NEW BIT TO DATA

GET MAXRAM

DECREMENT AND TEST BIT -COUNT

FULL-BIT DELAY

THIS GET AND ECHO CHARACTER ROUTINE IS ONLY USED AT 116 BAUD

BECAUSE OF THE CRITICAL TIMING AT THE OTHER BAUD RATES. AT THE
THE HIGHER BAUD RATES, THE GET AND ECHO CHARACTER IS ACHIEVED
BY GETTING THE CHARACTER WITH THE GETC ROUTINE FOLLOWED 3Y THE
PUTC ROUTINE.

JSR
LD

BOC
JSR

ROUT

ROUT
JSR
SHR
RCPY
ROUT

SAVE
AC®,BAUD({AC2)
ZRO,GEC
GETC+1
@a.+1

PUTC
ACl1,8
ACl,BCNT{AC2)
ACl.0
SRESET
RDREN
SREAD

POS, .+2
.~2
@TDELAY
SREAD
POS,.+2
GEC1

SEND
@TDELAY+1
SREAD

ACD ,MASK
ACl,1

ACB ,ACL
BCNT (AC2)
LP3 "’

SEND
QTDELAY+1
ACO r"l
SEND
@TDELAY+1
ACl1,8
AC1,ACS
SRESET

18

~e w8

e

~e ~e ~e ~e wo ~e

~s e

~e ~e

~e

TEST BAUD SELECT
TTY
CRT

INITIALIZE BIT COUNT

ENABLE READER

TEST FOR START BIT

HALF-BIT DELAY

TEST IF START BIT STILL THERE
START IF GOOD START BIT

ECHO 3IT
FULL-BIT DELAY

MASK UNWANTED BIT
ADD NEW BIT TO DATA
DECREMENT B3IT COUNT
ECHO LAST BIT
FULL-BIT DELAY

SEND STOP BIT
FULL-BIT DELAY



1183
1104
1185
1146
1187

1188
1199
11148
1111
1112
1113
1114
1115
1116
1117
1118
1119
1129
1121
1122
1123
1124
1125
1126
1127
1128
1129
1139
1131
1132
1133
1134
1135
1135
1137
1138
1139
1149
1141
1142
1143
1144
1145
1146
1147
1143
1149
1154
1151
1152
1153
1154
1155
1156
1157
1158
1159
1164
1161
1162
1163

caCa
C2CB
cacc
Cc2CD

C2CE
C2CF
C2pd
¢2D1
C2D2
C2p3
C2p4
C2D5

C2D6
c2p7
C2p8
C2p9
C2pa
C2D8
c2pnC
C2DD

C2DE
C2DF
C2ED
C2El
C2EZ
C2E3
C2E4
C2ES

C2E6

C2ES8
C2E9
C2EA
C2&8
C2EC
C2ED
C2EE
C2EF
C2Fy
C2F1
C2F2
C2F3
C2F4

8EF8
36FA
8AF9
9200

4C09
2181l
4C12
5879
48FF
21FD
5CD8
3208

4Co4
2181
4C39
5858
48FF
21FD
5Cr4
2200

4Cyl
2101
4Ch2
5859
48FF
21FD
5CF2
¥209

43449
3D27
4690
A349
D3u¥d
1585
8399
58849
A36d
D328
1143
DD1E
44¢
21F
44992

i i i i e i e B e

i i i kY

fo i i B i i S S i e

-

!
RETURN:

(T ve ve e

HDELT:

DELYT:

I} e ~e e

HDEL3:

DELY3:

HDEL12:

DELY12:

B R

SAVE:

TOP:

DISKIOlé

LD AC3,SAV3(AC2) ; RESTORE THE REGISTERS
LD AC1,SAV1 (AC2)
D AC2,S5AV2 (AC2)
RTS
.PAGE
DELAY ROUTINES FOR TTY, 380, AND 128¢ BAUD OPERATION
LI ACH,9 ; HALF-BIT TIME
IMP .+2
LI ACS,18 ; FULL-BIT TIME
ROL ACH,112
AISZ ACH,-1
JMP -2
SHR ACH, 48
RTS

... 360 BAUD DELAY

LI ACY ,4 ; HALF-BIT TIME
JMP .+2

LI ACH3,9 ;s FULL-BIT TIME
ROL AC#,80

AISZ ACo,-1

JMP -2

SHR ACB,12

RTS

... 1280 BAUD OPERATION

LI ACa,1 ; HALF-BIT TIME
JMP .2

LI ACP,2 ; FULL-BIT TIME
ROL ACH,86

AISZ ACd ,-1

JMP -2

SHR AC@,14

RTS

SUBROUTINE SAVE DETERMINES THE MAXIMUM RAM AVAILABLE, SAVES
THE ENVIRONMENT, AND DETERMINES THE PROPER BAUD RATE TO USE.
OUTPUTS OF THE SUBROUTINE ARE: (AC2) MAXRAM, (AC3) TTYAD.
THE SELECT FLAG IS CLEARED BUT NOT RESTORED UPON EXIT FROM
THE PROGRAM.

PUSH AC3 ; CALCULATE MAXRAM

LD AC3 ,MEMTOP

PUSH ACH -

ST AC3, (AC3) ; STORE WORD INTC MEMORY AND ‘READ BACK
syB ACA, (AC3) :
BOC NZRO,INCR s NO RAM HERE

LD AC8, (AC3) ; COMPLEMENT AND RECHECK

CAI ACA,0

3T AC8, (AC3)

SUB AC@, (AC3)

BOC ZRO,SREG ; RAM FOUND

SUB 3,BNKSIZ ; LOOK AT NEXT LOWER BANK

PULL ACPY

JMp TOP i

PULL ACH ;+ SAVE REGISTERS

19



1164
1165
1166
1167
1163
1169
1178
1171
1172
1173
1174
1175
1176
1177
1178
1179
1189
1181
1182
1183
1184
1185
1186
1187
1188
1189
1139
1191
1192
1193
1194
1195
1196

1197
1198
1199
1209
1241
1202
1243
1204
1295
1246
1247

1243
12909
121®
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224

C2F5
C2F6
C2F7
C2F8
C2F9
C2ra
C2FB
C2FC
C2FD
C2FE
C2FF
C320
C391
C382
C343
C304
C385
C306
c3a7

C348
C389
C30A
C398
C34C
C39D
C3vE
C39F
C316
€311
€312

C313
C314
C315
C31e6
C317
C318
C319

C31la
C31B
C31C
C31D
C31E

C31lF
C329
c321
C322
c3z3
C324
C325

4882
A3FB
ATFA
ABF9
3EB1
4700
AEF8
A8
8D14
8300
4FQ4
71aC
4F82
7108
4F@9
AEE4
4F38
82FB
6200

B8U3
0821
2988
ve7F
8029
2029
2048
6FFD
1002
C31e6
7062

C314
C2CE
C2Dd
C2D6
C2D3
C2DE
C2EY

29CB
4298
3AE4
FOEA
21¥C

61EB
4909
4001
4F97
13901
4991
S5CFF

EE R R R

fo e b 2T S g i S i 44

el - <N - e i - i °4

frib e i <l 4

>

o e =

ZERO:
ONE:
PBIT:
H7F:
MASK:
8IT5:
BIT6:
MEMTOP:
3NKSIZ:
BAUD3:
STAD:

~e we wa

DELADD:
TDELAY:

To~e ~e ~e

Urc:

~e

PL1:

DISKIO16

AISZ AC3,2

ST ACB,SAV3 (AC3)
ST ACl,SAV1 (AC3)
ST AC2,SAV2(AC3)
RCPY AC3,AC2

PULL AC3

ST AC3,SAV3 (AC2)
PFLG SEL

LD AC3,STAD

LD AC@, (AC3)

LI AC3,4

SKAZ ACG,BITS

LI aC3,2

SKAZ ACH,BITS

LI AC3,0

ST AC3,BAUD(AC2)
LI AC3,TTYAD

LD AC®,SAVdI (AC2)
RTS

THE VARIABLES NEEDED IN

-WORD 0
.WORD 1
.WORD 6349
.WORD 87F
.WORD 082240
.WORD B29
.WORD 240
.WORD V6 FFD
.WORD 0104990
-WORD TDELAY+2
-WORD 37D02
.PAGE

TRANSFER

.WORD TDELAY
.WORD dDELT
.WORD DELYT
.WORD HDEL3
.WORD DELY3
.WORD fIDEL12
.WORD DELY12
.PAGE

ADJUST ADDRESS TO TOP OF BANK

-e

RESTORE AC3

~e

DETERMINE PROPER BAUD RATE

~

ASSUME 1289 TO START

~e

383 BAUD

~

TTY
SAVE 'BAUD RATE STATUS3
PICK UP TTY DEVICE ADDRESS

~e e N

THIS PROGRAM

; ADR OF BAUD SELECT WORD

VECTOR FOR VARIOUS DELAY ROUTINES

TTY-- HALF BIT DELAY

H FULL BIT DELAY
; 308 BAUD
; 1208 BAUD

THIS PUT CHARACTER ROUTINE IS USED AT ALL BAUD RATES.

JSR SAVE
PUSH AC2

LD AC2,BAUD(AC2)
SKNE AC2,ZERD
JMP TTY

AND ACYd,HTF
PUSH ACS@

LI acl,1

LI AC3,7
BOC BITY,.+2
AIS?Z ACl,1
SHR ACH,1

29

SAVE MAX RAM ADDRESS
GET BAUD RATE SELECTION
TEST FOR 11¢ BAUD

NO PARITY

~e wa w6 ne

e

COMPUTE EVEN PARITY



DISKIO16

1225 C326 4BFF A AISZ AC3,-1

1226 C327 21FB A JMP PL1

1227 C323 4443 A PULL AC2

1228 C329 75DF A SKAZ AC1,ONE

1229 C32A 69DF A OR acp,PBIT

1230 H

1231 C328 4F38 A TTY: LI AC3,TTYAD

1232 €32C 3181 A RCPY AC3,ACl

1233 C32D 4C¥9 A LI ACH,9 ; LOAD BIT COUNT

1234 C32E 49090 A PUSH ACH

1235 C32F CY9E3 A ADD AC2,DELADD

1236 C338 2E81 A JSR 81(AC2) s FULL-BIT DELAY

1237 C331 8633 A ROUT SEND

1238 €332 2E81 A LP2: JSR a1 (AC2) : FULL-BIT DELAY

1239 C333 5608 A XCHRS  AC2 : EXCHANGE INDEX ADDRESS WITH BIT COUNT
1244 C334 4AFF A AISZ AC2,-1 ; DECREMENT BIT COUNT
1241 €335 211D A JMp NEXT

1242 H

1243 C336 ACFF A DONE: LI ACa,-1 ; CHARACTER OUTPUT COMPLETED
1244 C337 8683 A RO SEND ; SEND STOP BIT

1245 C338 4698 A PULL AC2 ; LOAD BAUD-RATE SELECTOR
1246 C339 2E61 A J3R @1 (AC2) s+ FULL-BIT DELAY

1247 C33A 2EB1 A JSR a1 (ac2) ; FULL-BIT DELAY

1248 C33B F9D5 A SKNE AC2,BAUD3

1249 C33C 2143 A JMp DON1

1259 C33D 4699 A PULL AC2 .

1251 C33E 82FB A LD ACY ,SAVS (AC2)

1252 C33F 2139 A JmMp RETURN-1

1253 C344 4688 A DON1: PULL AC2 ; RESTORE ORIGINAL CHARACTER
1254 C341 82FB A LD ACY,SAV3 (AC2)

1255 C342 4442 A PUSH a

1256 C343 Fl4E A SKNE 2,CR

1257 C344 2142 A Jmp 43

1258 C345 449% A PULL ]

1259 C346 2182 A JMP RETURN~1

1268 C347 4D38 A LI ACl,8 ;s 199 MS. DELAY FOR CR ON SILENT-748
1261 C348 4C39 A DEL: LI ACBH,48

1252 C349 587v A ROL AC@,112

1263 C34A 48FF A AlISZ ACE,-1

1264 C34B 21FD A Jmp -2

1265 C34C 5C8D A SHR aACd,67

1256 C34D 49FF A AISZ ACl,-1

1267 C34E 21F9 A Jme DEL

1268 C34F 4440 A PULL ]

1289 C3549 2580 A JIMp a.+1

127¢ C351 C2CY A .WORD RETURN-1

1271 C352 226D A CR: .WORD X @D

1272 :

1273 C353 59FF A NEXT: ROR acCl,1 ; OUTPUT NEXT BIT

1274 C354 3481 A RCPY AC1,ACH

1275 C355 9643 A ROUT SEND ; OUTPUT ONE BIT

1276 €355 5520 A XCHRS  AC2 ; EXCHANGE BIT COUNT WITH INDEX ADDRESS
1277 C357 21DA A Jup LP2

1278 Cdlp A .END DISKIO

Ak Xk kK @ ERRORS IN ASSEMALY Kk Kk x

521 $31 S4! $51 $CHK" S$COMP" SEND" $LIST! SLOOP" SNEXT"

Cv95 A C¥93 A CP9B A CBAF A C278 A C27D A C26A A C¥18 A C26% A C27B A

SOK" SREAD# SRESE4 A3 A4 A5 Ab AAl AA2 ACH
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€283 A

ACl
6001 A

BAUD
FFE4 A

BSTAT
Cd58 A

CRC3
ClC3 A

DBOOT
Co9E A

DELY3
C2D8 A

ERROR
Céle A

FFl
Cl62 A

GGl
C165 A

Il
Cd7a A

KK1
Cl7a A

MM2
C187 A

p
CYEZ A

pUTC
Cc3la A

RR1

COFC A

SAV3
FFF8 A

S0A2

ClFE A

SR3
€233 A

T4
caB7 A

T'LYAD
pY33 A

Vv3
Cle8 A

0382 A

AC2
Y902 A

BAUD3
C311 A

Cl
Cd46 A

CRCS
Clc8 A

DDl
Cl4D A

DELYT
C2Dd A

EX
ClA3 A

FF2
C15D A

HO9F
c274 A

IEN
0821 A

LDISK
Covs A

MSK
cis58 A

Pl
Cl24 A

RDREN
Bpood A

S

CwCA A

SAVE
C2E6 A
30A3
C287 A
SR39
€214 A

T5
CyCd A

TTYGCO
Cao6 A

vv4
ClYE A

3085 A

AC3
2903 A

BCNT
FFE3 A

cCl
Cl48 A

CRCY
C1CF A

DD2
Cl4F A

DISK2
€255 A

EXB
CdDB A

Gl
Co6C A

H1
Ca73 A

IEN2
00@9 A

Lpl
C299 A

MTRK
CysC A

PBIT
Cc3ba A

RDSA
Cl22 A

sl
cacc A

SCTS
CODE A

soa4d
c282 A

SREG
C2F4 A

TDELAY
C314 A

TTYGET
Cod2 A

Vv5
Cli2 A

CdlF

ADATA

Cce857

BDATA

Ca59

CCRC
CRES

CRCA
C123

DEL
C348

A

A

A

A

.

A

DISKIO

Ccalo

EXC
clBg

G2
Ca875

H28K
c288

I1
C171

LP2
C332

N
Cca83

PCTS
Cl96

A

A

A

RDSECT

c2e38

S2
CéDo

a

A

5CTSA

C1BF

SR1
Cz2e8

SSZ
C213

TMPTR

Ca2D

A

A

A

A

TTYPUT

Cad4d

Wl
Clay

a

A

Cd24 A

ANMSK
C212 A

BIT®@
9903 A

CONT1
CO2E A

CRTS
C3E7 A

DEL1®
ClFd A

DON1
C349 A

EXCl
ClB4 A

GEC
C2AE A

H4K
c289 A

INCR
C2F1 A

LP3
C2BA A

NEX1
Cis7 A

PDBOOT
Caue A

READ
CBE9 A

S3
Cébl A

SEL
9002 A

SR2
C23E A

STAD
c3iz A

TNS
Ca5A A

Ul
cecz A

W2
c12C a

DISKIOL16é

Ccy22 A

ASTAT
Cd56

BIT1

A

2024 A

CONT2

C@2F A

CYov
0a0Aa

DEL1®
Cepr

DONE
C336

EXC2
c1lB9

GEC1
Cc2B2

HTF
C36B

JJ1
Cl7D

M1
Caa7

NEXT
C353

PDISX

A

1
A

A

CB0A A

RES1
ClpD

S4
cocD

SEND
0893

SR3
Cc219

STEPI
C238

TOP

A

N
A

C2E8 A

uz2
cacs

w267
CAED

A

A

22

C@2A A

ASTATA
ClAl A

BITS
C38D A

CR
€352 A

D
Co48 A

DELADD
C313 A

El
Co69 A

EXC3
ClB7 A

GEC2
c2C7 A

HDEL12
C2DE A

JJ2
Cl7F A

MASK
C3eC A

NN1
Cl8A A

PL1
C323 a

RES2
ClEl A

S5
Cap2 A

SIAl
C247 A
SR4
C21A A

STPOUT
ClFl A

TOPRAM
C276 A
vl

caps A

W268
CYEl A

Cl3E A

ASTATB
ClEF A

BIT6
C38E A

CRC
ClCv &

Dl
Ch5D A

DELAY
C24D A

Ell
Cds6 A

EXD1
C1lBB A

GECO
C2A8 A

HDEL3
C2D6 A

K1l
co82 A

MEMTOP
C30F A

NRDY
PUBE A

POLY
ClBE A

RES3
ClE9 A

SAVY
FFFB8 A

SIA2
C248 A

SR5
C222 A

Tl
céB5 A

TPRAM
c275 a

VCER
Cl179 A
w7
cgncC A

Cl43 A

ASTATC
C237 A

BNKSIZ
C316 A

CRC14
Clpd A

D2
Cé51 A

DELAY2
C24F A

EEL
Cl52 A

EXD2
ClBD A

GETC
C28A A

HDELT
C2CE A

K2
Cg9F A

MISYNC
8021 A

NZRO
8325 A

POS
90082 A

RESTR
Clp9 A

SAavl
FFFA A

SNRDY
6008 A

SR6
C22D A

T2
CoBC A

TRAM
caecC A

vl
Cloes A
WA
CgDpod A

2600 A

Bl
C@3E A

BSAV
Ce3d A

CRC11
CiCD A

D3
ceac A

DELY12
C2E0 A

EE2
Cl54 A

Fl
Co6A A

GETC2
C28E A

HH1
Cl6E A

K3
Cd84 A
MMl
Cl183 A

ONE
C349 A

PTEPIN
Claz a

RETURN
c2CA A

SAV2
FFF9 A

S0al
C204 A

SR7
C22F A

T3
C8BE A

TTY
C328 A

w2
C109 A

AD
C1l92 A
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WD1 WD19 #D14 WRD2 WRJIC wvl X1 X2 X3 Yl
C193 A Cl194 A C195 A C32C A 9@8E A C178 A COED A CBEF A COF3 A Cl137 A

Y2 ZERO ZRO
C139 A C3438 A 9831 A

2822 A538
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MEMDI

REVISION-G 01/02/74
MEMDT 001548 02/14/74

1 0000 LTITLE MEMDI,*001548  02/14/74"
2 0000 : MEMDI  IMP-16L/IMP-16P MEMORY DIAGNOSTIC
3 0000 :
4 0000 ;
5 0000 i 1. LOAD DIAGNOSTIC INTO MAIN MEMORY.
6 0000 3 3 ke o sk s e ok o e o oo o e ke e Sl ofe Sk o s s S el Sl 3k e afe e sfe e e 3k e afe e o e e ek e e o sk ke iR ok ke Sk esje e ke ok ek ek Sk ok ok ok
7 0000 3% *
8 0000 3% IMP-16P LOADING PROCEDURE
9 0000 3k *
10 0000 8 3% 3k 3 sje i 3k 3fe e e o ok o ek e ik vk Sk e e e fe e e Sl e e o sfeafe e 3ie o e e e e e A e e e e S e s e e e o e e e o e e e e e ke sk ok ok
11 0000 :
12 0000 i A. FROM CARDS
12 0000 $
14 0000 ; 1) DEPRESS INITIALIZE.
15 0000 : 2) SET MODE SWITCH TO PC.
16 0000 ; 3) SET THE VALUE X'7F00 INTO THE SWITCHES.
17 0000 : 4) DEPRESS LOAD DATA.
18 0000 : 5) SET MODE SWITCH TO PROG DATA.
19 0000 : 6) DEPRESS RUN.
20 0000 : 7) WHEN THE LOADER HALTS, SET MODE SWITCH TO PC.
21 0000 ; 8) SET THE VALUE X'120 INTO THE SWITCHES.
22 0000 : 9) DEPRESS LOAD DATA.
23 0000 : 10) DEPRESS RUN.
24 0000 :
25 0000 i B. FROM PAPER TAPE
26 0000 :
27 0000 ; 1) PLACE PAPER TAPE IN READER.
28 0000 ; 2) DEPRESS *INITIALIZE'.
29 0000 : 3) DEPRESS 'LOAD PROG'.
30 0000 ; 4) UPON COMPLETION OF LOAD, PROGRAM WILL HALT. TO BEGIN
31 0000 : EXECUTION, DEPRESS 'RUN'.
32 0000 .PAGE
23 0000 ;*****#*#***#***$****#**#***********************************************
34 0000 3% *
35 0000 3% IMP-16L LOADING PROCEDURE *
36 0000 3% ' *
37 0000 :***************************#*******************************************
38 0000 :
39 0000 ; A. CARDS
40 0000 3 1) PLACE CARD DECK IN READER (WITH CRBOOT).
41 0000 : 2) DEPRESS 'INITIALIZE'.
42 0000 : 3) DEPRESS *AUX1'.
43 0000 ; 4) DEPRESS 'RUN'.
44 0000 3
45 0000 3 B. PAPER TAPE
46 0000 : 1) PLACE PAPER TAPE IN READER.
47 0000 3 2) DEPRESS *INITIALIZE*,
48 0000 : 3) DEPRESS *LOAD PROG'.
49 0000 : 4) UPON COMPLETION OF LOAD, PROGRAM WILL HALT. TO BEGIN
50 0000 : EXECUTION, DEPRESS *RUN"®.
51 0000 i 2. PROGRAM SHOULD HALT WITH X'124 IN THE PC.
52 0000 i 3. SELECT TEST PARAMETERS (IF NECESSARY).
53 0000 3 A. DEPRESS THALT',
54 0000 : B. SET MODE SWITCH TN ACO'.
55 0000 ; C. SET FUNCTIONS REQUESTED INTO SWITCHES.
56 0000 : D. DEPRESS 'LOAD DATA',
57 0000 : E. SET MODE SWITCH TO ‘ACl'.
58 0000 3 F. SET TEST START ADDRESS INTO SWITCHES.
59 0000 ; G. DEPRESS 'LOAD DATA®.

60 0000 H. SET MODE SWITCH TO 'AC2',



MEMDI

61 0000 3 1. SET SWITCHES TO TEST END ADDRESS.
62 0000 : J. DEPRESS 'LOAD DATA'.

63 0000 3 K. TF PROGRAM RELOCATION DESIRED, SET MODE SWITCH TO AC3.

64 0000 ; L. SET NEW PROGRAM ADDRESS INTO SWITCHES. IF THIS OPTION IS
65 0000 : USED, TEST RANGE AND PATTERNS MUST BE REDEFINED BEFORE

66 0000 3 FURTHER TESTING IS ATTEMPTED.

67 0000 ; M. DEPRESS 'LOAD DATA',

68 0000 i 4. RESTART PROGRAM EXECUTION, BY DEPRESSING RUN.

69 0000 3 5. AFTER PROGRAM AGAIN HALTS, CHECK THE ADDRESS IN THE PC.

70 0000 3 IF PC=X'124, ALL SELECTED TESTS WERE EXECUTED WITHOUT ANY ERRORS
71 0000 : BEING DETECTED.

72 0000 ; TO REPEAT THE SELECTED TESTING, RETURN TO STEP 4 ABOVE.

73 0000 : TO MAKE NEW TESTING SELECTIONS, RETURN TO STEP 3 ABOVE.

74 0000 : IF PC=X"182, AN ADDRESSING ERROR HAS BEEN DETECTED. AC1 SHOULD
75 0000 ; CONTAIN A ZERO(Q) INDICATING ADDRESS ERROR, AC2 SHOULD CONTAIN
76 0000 ; THE WORD READ FROM MEMORY, AND AC3 SHOULD CONTAIN THE ADDRESS
77 0000 3 REFERENCED,

78 0000 : IF PC=X'20C, THE PROGRAM HAS DETECTED A PATTERN MISMATCH.
7S 0000 : ACO SHOULD INDICATE THE BITS WHICH FAILED, AC1 INDICATES
80 0000 ; THE TEST WHICH FAILED (SEE LISTING), AC2 WILL INDICATE THE
81 0000 : THE ADDRESS OF THE FAILURE, AND AC3 CONTAINS THE CORRECT
82 0000 ; PATTERN. IF RUN IS DEPRESSED, THE PROGRAM WILL HALT WITH PC
83 0000 ; =X'20E AND ACL WILL INDICATE WHICH BITS WERE UNDER TEST.
84 0000 ; TO CONTINUE AFTER AN ERROR, DEPRESS RUN.

85 0000 :

86 0000 3

87 0000 . TSECT

88 0000 0120 T «=.4X1120

85 0120 8175 A MEMDI: LD ROy FUNCT 3FUNCTIONS TO BE PERFORMED

90 0121 8579 A LD R1, TSTRT 3 TEST START ADDRESS

91 0122 897C A LD R2, TEND ;TEST END ADDRESS

92 0123 0000 A HALT 3TO SET UP INPUT VALUES

93 0124 3

94 0124 : INPUTS: RO: FUNCTIONS

S5 0124 3 Rl: START ADDRESS

96 0124 3 R2: END ADDRESS

97 0124 0

98 0124 : BIT FUNCTION

99 0124 :

100 0124 : 0 ADDRESS TEST

101 0124 3 1 WORD TEST

102 0124 3 2 BIT TEST

103 0124 ; 3 HALT ON ERROR

104 0124 ; 4 LOOP ON SELECTED TESTS

105 0124 : 5 REDEFINE PATTERN

106 0124 ; 6 LOOP ON SINGLE TEST
107 0124 : 7 LOOP ON ERRMR

108 0124 3 8 RESET RANGE
109 0124 3
110 0124 : 15 RELOCATE PROGRAM (NEW ADDRESS IN R3)
111 0124 3

112 0124 ; IF PROGRAM TS RELOCATED, ALL PATTERNS AND RANGES
113 0124 : MUST BE REDEFINED.
114 0124 3
115 0124 2118 A JmMp Al
116 0125 ]

117 0125 3 MISCELLANEOUS CONSTANTS
118 0125 :
115 0125 0000 A RO=0
120 0125 0001 A R1=1
121 0125 0002 A R2=2
122 0125 0003 A R3=3
123 0125 0001 A ZRO=1
124 0125 0007 A NZRO=7

125 0125 0004 A Bl=4

126 0125 0003 A 0DD=3



MEMDI

127 0125 0002 A PZRO=2
128 0125 0005 A NEZ=5

129 0125 3

130 0125 ; CONTROL VARIABLES

131 0125 :

132 0125 0120 T PBASE: .WORD  MEMDI 3PROG START ADDRESS

132 0126 0218 T PLAST: .WORD PEND $PROG END ADDRESS

134 0127 3

135 0127 : PATTERN CONTROL

136 0127 3

137 0127 AAAA A PATN:  .WORD  X'AAAA $ACTUAL PATTERN CONTENTS
138 0128 5555 A ' .WORD  X*5555

139 0129 0138 T e=o+18

140 0138 0005 A MAXP:  .WORD 5 sMAXIMUM NUMBER OF PATTERNS ALLOWED
141 013C 0127 T PPNT:  .WORD  PATN ;ABSOLUTE ADDRESS OF NEXT ENTRY IN PATN
142 013D :

143 013D 3

144 013D 415C A Al: ST RO, FUNCT ;REQUESTED FUNCTIONS

145 013EF 1201 A BOC PZRO,A1A ;RELOCATE PROGRAM?

146 O13F 2149 A Jmp A50 ; PROGRAM RELOCAT ION ROUTINE
147 0140 717B A AlA: SKAZ  RO,BITS iREDEFINE TEST RANGE?

148 0141 2101 A Jmp 42 SYES

149 0142 2102 A Jup A2 :NO

150 0143 A557 A ST R1,TSTRT $RESET TEST RANGE

151 0144 A95A A ST R2, TEND

152 0145 7173 A A2: SKAZ RO,BIT5 $TEST PATTERN REDEFINITION BIT
152 0146 2108 A JMP A20

154 0147 8152 A A4: LD RO, FUNCT sTEST FOR NEXT FUNCTION

155 0148 132C A BOC 0DD ,A35 1ADDRESS TEST

156 0149 141D A A6: BOC B1l,A25 $WORD TEST

157 014A 716B A A8: SKAZ RO,BIT2

158 0148 2122 A JMP A30 iBIT TEST

159 014C 7168 A Al0: SKAZ RO,BIT4

160 014D 21F9 A Jmp A4 ;LOOP MODE — CONTINUE

161 O14E 21D1 A JMP MEMDI ;NOT LOOP MODE

162 014F :

163 014F ; REDEFINE PATTERN

164 014F ;

165 014F 815C A A20: Lo RO+ PREPL : PATTERN REPLICATORS

166 0150 895C A LD R2,PREPL+1

167 0151 9550 A LD R1,aPSTRT :PATTERN WORDS

168 0152 9050 A LD R3,aPSTRT+1

169 0153 0000 A HALT

170 0154 3

171 0154 : RO REPLICATOR 0

172 0154 ; Rl PATTERN 1

173 0154 3 R2 REPLICATOR 2

174 0154 : R3 PATTERN 2

175 0154 3

176 0154 11F2 A BOC ZRO,A%4 iNO DEFINITIONS

177 0155 A156 A ST ROy PREPL iSAVE PATTERN 1

178 0156 A5D0 A ST R1,PATN

179 0157 85E4 A LD R1+PPNT

180 0158 A549 A ST R1,PSTRT

181 0159 4DO1 A LT Rl,1

182 015A A54C A ST R1,PWRDS

183 0158 A540 A ST R1,NPAT

184 015C 3881 A RCPY  R2,RO iR2 CONTAINS PATTERN 2 REPLICATOR
185 015D 11E9 A BOC ZRO4A4 $NO PATTERN 2

186 015E A94E A ST R2,PREPL+1

187 O15F ADCS A ST R3,PATN+1

188 0160 89DB A Lo R2,PPNT

189 0161 C945 A ADD R24 PWRD S

190 0162 A940 A ST R2,PSTRT+1

191 0163 A544 A ST Ry PHRDS+1

192 0164 4D02 A LI R1,2

193 0165 A536 A ST R1 yNPAT 1SET NUMBER OF DEFINED PATTERNS



194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
23¢
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260

0166
0167
0167
0167
0167
0168
0169
016A
0168
0lé6cC
016D
016€
Ol16E
016E
Ol6E
016F
0170
0171
0172
0173
0174
0175
0175
0175
0175
0175
0175
0176
o177
0178
0179
017A
0178
017C
017D
017€E
017F
ci80
0181
0182
o183
0184
0185
0186
0187
0188
0189
0189
0189
o189
018A
ols8B
018C
018D
018E
Ol 8F
0190
o191
0l92
0193
0194
0195
0196
0l1e7
0198
0199
0l9A

21E0

4CFF
Al38
2953
812F
T14E
21FA
210C

4C01
Al31
294C
8128
7147
21FA
2107

8025
AFOO0
4801
ED26
21FC
8D20
FFOO
2108
8800
8118
4D00
7136
0000
8117
7137
21F6
4B01
ED18
21F3
21C0

819C
D19A
3C00
Al99
8997
81AD
D195
3C00
ALAA
AD92
8200
A300
4A01
4801
EDBE
21FA
2588

> >>» DD

> DD P> >

PP PP RPPPRPRDPPDD D> D

PPPBPPLEPPPP>PBPDDBDPD

> ee 48 @0

> D> es ot we ue oo

~ v
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A39:

A40:

I e 9 s

A55:

-

MEMDI

JMP A4

WORD TEST

LI ROy~1

ST RO MASK

JSR TESTS

LD ROy FUNCT
SKAZ RO,BIT6

JMP A25

JMp A8

B8IT TEST

LI ROs1L

ST RO ¢ MASK

JSR TESTS

LD ROsFUNCT
SKAZ RO,BITSE

JMp A30

JMP AlO

ADDRESS TEST -—-

sSET MASK FOR FULL WORD

$EXECUTE WORD TESTS

sLOOP ON SINGLE TEST
$CONT INUE

SSET MASK FOR BIT TEST

SEXECUTE BIT TESTS

;LOOP ON SINGLE TEST
sCONTINUE

WRITE ADDRESS OF EACH MEMORY WORD INTO

WORD AND THEN READ BACK EACH ONE TO SEE If WORD WAS
ADDRESSED PROPERLY.

R3,TSTRY
R34 (R3)
R3,1
R3,TEND
A37

R34, TSTRT
R3,(R3)
A4Q

R2,y (R3)
ROsFUNCT
R1,0
RO+BIT3

ROy FUNCT
RO, BITT
A39

R3,1
R3,TEND
A39

A6

$STORE ADDRESSES IN EACH TEST LOC

s COMPARE AGAINST TEST END ADDRESS
sCONTINUE LOOP

$TEST EACH LOC FOR ADDRESS MATCH
s IF SKIPy FAILURE

$MATCH

3R2 CONTAINS ACTUAL CONTENTS

STEST CODE = 0 FOR ADDR TEST
sIF BIT 3 SET, HALT ON ERROR
3R3 CONTAINS CORRECT ADDRESS

$LOOP ON ERROR

sCONTINUE WITH NEXT TEST

RELOCATE PROGRAM TO ADDRESS CONTAINED IN R3

RO+ PLAST
ROsPBASE
R3,R0O
RO¢ PLAST
R24PBASE
RO, PPNT
RO, PBASE
R3,4R0O
ROy PPNT
R3,PBASE
ROy (R2)
RO,y (R3)
R241
R3,1
R3,PLAST
A55
aPBASE

sCURRENT END ADDRESS

sCURRENT START ADDRESS
SCALCULATE NEW END ADDRESS
sNEW LAST ADDRESS

$SAVE CURRENT STARTING ADDRESS
$ADJUST PATN TABLE POINTER

sSET NEW BASE ADDRESS
$MOVE PROGRAM

5JUMP TO NEW STARTING LOCATION
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261 019A 3 DATA IS PLACED HERE SO IT CAN BE REACHED BY ENTIRE

262 019A 3 PROGRAM

522 8%32 000F A FUNCT: LWORD X'F $FUNCTIONS TO BE PERFORMED

265 019B 0220 A TSTRT: .WORD  X*220 $TEST START ADDRESS

266 019C 0002 A NPAT:  .WORD 2

267 019D FFFF A MINL:  .WORD -1

268 O19E 019F T TSTAD:  .=.+1 ;CURRENT TEST ADDRESS

269 OLl9F LFFF A TEND:  .WORD  X'LFFF 3TEST END ADDRESS

270 O1A0 O1Al T PCNT: eZetl sNUMBER OF PATTERNS TO EXECUTE

271 01A1 01A2 T MASK:  .=.+1 #MASK IN USE FOR TESTS

272 01A2 0127 T PSTRT: L WORD  PATN $PATTERN START IN PATN

273 01A3 0128 T +WORD  PATN+1

274 01A4 O1AT T e=e+3

275 O1A7 0001 A PWRDS: LWORD 1 ;NUMBER OF WORDS IN PATTERN

276 01A8 0001 A SWORD 1

277 O1A9 O01AC T e=e43

278 O1AC 0001 A PREPL: WORD 1 ;NUMBER OF TIMES TO REPLICATE PATTERN
279 01AD 0001 A WORD 1

280 OLAE 0181 T e=.43

281 01B1 H

282 0181 : DYNAMIC CONSTANTS FOR TEST IN PROGRESS

283 0181 3

284 01B1 01B2 T CMASK: .=.+1 $MASK

285 01B2 01B3 T CWRDS: .=.+1 3NO. OF WORDS IN PATTERN

286 01B3 O1B4 T CREPLI: .=.+1 sNO. OF TIMES TO COPY PATTERN

287 01B4 0001 A BITO: .WORD 1

288 01BS 0002 A BITL:  .WORD 2

285 01B6 0004 A BIT2: .WORD 4

290 01B7 0008 A BIT3:  .WORD 8

291 01B8 0010 A BIT4:  .WORD 16

292 0189 0020 A BITS5:  JWORD 32

293 01BA 0040 A BIT6: L WORD 64

294 01BB 0080 A BIT7: .WORD 128

295 01BC 0100 A BIT8:  .WORD 256

296 018D 3

297 018D 3 EXECUTE TEST SEQUENCE

298 018D 3 WRITE PATTERN WORDS THROUGHOUT RANGE. THEN READ AND TEST WORD.
299 018D 3 COMPLEMENT AND STORE. REREAD AND CHECK, THEN RECOMPLEMENT
300 018D : AND STORE. FINALLY, REREAD AND CHECK. BIT TEST IS SAME, ONLY
301 018D ; FOR ONE BIT AT A TIME.

302 018D :

303 018D «LOCAL

304 01BD 4D00 A TESTS: LI R1+0 $SET FOR PASS 1

305 O1BE 81DC A $11: LD ROy TSTRT $GET TEST RANGE

306 O1BF A1lDE A ST RO, TSTAD

307 01CO 8114 A $1: LD RO, $S4 $SET MODIFIED INSTRUCTIONS TO ORIG VALUE
308 01Cl A108 A ST ROy $4 $REINITIALIZE MODIFIED INSTRUCTIONS
309 01C2 8110 A LD RO, $S2

310 01C3 AL1C7 A ST RO,$2

311 01C4 810F A LD RO, $S3

312 01C5 A102 A ST RO, $3

313 01C6 81D5 A LD ROsNPAT iNUMBER OF DEFINED PATTERNS

314 01C7 AlD8 A ST ROy PCNT

315 01C8 B1F3 A $3: LD RO, PREPL

316 01C9 AlE9 A ST RO,CREPLI

317 O1CA 89D7 A $4: LD R2, PSTRT 3IGET PATTERN START ADDRESS

318 01CB 81DB A $2: LD ROy PWRDS $MOVE CURRENT PATTERN DEFN

319 olcc ;TO FIXED ITEMS

320 01CC AlE5 A ST RO CWRDS

321 01CD 81D3 A $5: LD ROy MASK $GET CURRENT MASK

322 01CE AlE2 A ST RO y CMASK

323 01CF 75CD A SKAZ R1yMINL iPASS 1 - R1=0

324 01D0 2105 A JMP $6

325 0101 2941 A JSR STORE $STORE PATTERN THROUGH TEST REGION
326 01D2 2108 A JMp $7

327 0103 81DB A $S2: +WORD  PWRDS-$2-1&X'FF X'8100



328

341
342

344
245
346
347
348
349
350
351
352
353
354
355
356
357
258
359
360
361
362
363
364
365
366
367
368
369
370

372
373
274
375
376
377
378
379
380
381
282
383
384
385
386
387
388
389
390
391
392
393
394
395

0104
0105
0106
0106
0106
0106
0107
0108
0109
01DA
0108
010C
01DD
01DE
01DF
OLEO
OLF1
01€2
01€3
O1E4
01ES
01E6
01E7
01F8
01E9
O1EA
0lFB
QLEC
01ED
01€D
OlEE
O1FF
0LFO
01F1
01F2
0LF2
01F2
01F4
01F4
01F5
OLF6
01F6
01F7
O1F8
01F9
01FA
O1FB
O1FC
OLFC
01FC
01FC
01FC
01FC
01FC
01FD
OLFE
OLFF
0200
0201
0202
0203
0204
0205
0206
0207
0208
0209
020A

8lE3
89D7

4D05
2924
293A
4D 03
2921
2937
4D01
291E
75BE
2101
2103
8188
7103
2109
7989
4A01
8187
E1B7
2109
7583
0200
4D01
2101

81C3
5C01
11F4
ALCO
21E4

7DBF
2109

7DBE
2104

7904
7900
7901
TDA6
21CD
21C4

81B4
8E00
75B6
3382
©199
3C82
110D
AS5QD
8595
7581
2101
2107
AS09
8994
8506

PP PP PPPPPBPPDPBPRBE PP PP

> P> > > P> >

P>

PP D>

PP PPPRD P>

G o0 ws se (B P

$71:

$8:

a0

at ws *% s 20

VRFY:

« WORD
«WORD

MEMDI

PREPL-$3-1&X"FF
PSTRT-$4—1EX'FF

RUN ACTUAL TESTS

X*8100
X*8900

SVERIFY

sSTORE COMPLEMENT
$VERIFY COMPLEMENT

sRECOMPLEMENT
s VERIFY ONLY

s1F 2ERO, PASS 1

sBIT TEST

;s INCREMENT TEST ADDRESS

$ INCREMENT PATTERN WORD ADDRESS
sFINISHED TEST RANGE?

s IF GREATER, YES

sIF R1 EQ 0, PASS 1

sPASS 2 COMPLT, RETURN TO CALLER
sSET UP FOR PASS 2

sSTART PASS 2

$CHANGE MASK TO NEXT BIT

3 IF ZEROQ, DONE WITH ONE WORD

sTEST NEXT BIT

OF REPLICATION

sTEST NEXT WORD

TEST FOR END OF ALL REPLICATIONS

NEXT TABLE ENTRY

LI R1+5
JSR VRFY
JSR STORE
LI R1,3
JSR VRFY
JSR STORE
LY R1,1
JSR VRFY
SKAZ R1,MIN1
JMP $T71

JMP $8

LD ROy FUNCT
SKAZ RO,BIT2
JMP $9

1SZ TSTAD
AISZ R2¢1

LD RO, TSTAD
SKG RO+ TEND
JMP $10
SKAZ R1,MIN1
RTS

LI Rl,1
JMP $11

BIT TEST

LD ROy CMASK
SHL RO,1
BOC IR0 %8
ST ROy CMASK
JMP $6

TEST FOR END
DSZ CWRDS
JMp $5

DSz CREPLI
JMP $4

MOVE T0

1Sz $2

182 $3

1SZ $4

DSZ PCNT
JMp $3

JMp $1

EITHER VERIFY BIT SETTING OR VERIFY COMPLEMENT SETTING.
'TSTAD',

OF TEST

«LOCAL
LD
LD
SKAZ
RXOR
LD
RXOR
BOC
ST
LD
SKAZ
Jme
JMmp
ST
LD
LD

WORD 1IN

RO,CMASK
R3, (R2)
R1,BIT1
R0O,R3
RO, @TSTAD
R3,R0
ZRO,%$3
R1 ¢$R1
R14FUNCT
R1,BIT3
o+2

$2A
R29$R2
R2,TSTAD
R1,$R1

6

3 START NEXT REPLICATION

sALL PATTERNS DONE
;D0 NEXT PATTERN

ADDRESS
PATTERN WORD IN R2.

$GET CURRENT MASK

$GET ACTUAL PATTERN WORD
;s COMPLEMENT TEST
$COMPLEMENT TEST

$GET CONTENTS OF MEMORY
;s COMPARE VALUES

$MEMORY WORD 0OK

sSAVE R1

$HALT ON ERROR?
$YES

3SAVE R2



MEMDI

396 0208 0000 A HALT
397 020C 3
398 020C ; RO = BITS FAILED
399 020C : R1 = TEST CODE
400 020C H 5 REGULAR TEST
401 720C H 3 COMPLEMENT TEST
402 020C s 1 RECOMPLEMENT TEST
403 020C s
404 020C H R2 = FAILED ADDRESS
405 020C ; R3 = CORRECT PATTERN
406 020C H
407 020C 85A4 A LD R1,CMASK $R1 = BITS UNDER TEST
408 020D 0000 A HALT
409 020E 8903 A LD R2s$R2 s RESTORE R2
410 020F 8501 A $2A: LD R1l, $R1 SRESTORE R1
411 0210 0200 A $3: RTS
412 0211 0000 A $R1: « WORD 0
413 0212 0000 A $R2: «WORD 0
414 0213 H
415 0213 H STORE VALUE OR COMPLEMENT OF PATTERN WORD POINTED TO BY R2
416 0213 H INTO ADDRESS POINTED TO BY TSTAD.
417 0213 ;
418 0213 8E00 A STORE: LD R34 (R2) SACTUAL PATTERN WORD
419 0214 819C A LD ROy CMASK $GET CURRENT MASK
420 0215 75A0 A SKAZ R1,BIT2 sOON'T COMPLEMENT ON SKIP
421 0216 3382 A RX0OR RO+ R3 sCOMPLEMENT
422 0217 BD86 A ST R3,aTSTAD $STORE VALUE INTO MEMORY
423 0218 0200 A PEND: RTS
424 0219 5
425 0219 H
426 0219 0120 7T «END MEMDI
ok koK 0 ERRORS IN ASSEMBLY Fodok %ok

$1v $14# $10" $11n $2v $2# $2A# $3n $3# $4"
01CO T O1FF T O1F2 T Q1BE T 01CB T 0200 T 020F T 01C8 T 0210 T O1CA T

$5" $6" $TY $71 $8n $9n $R1# $R2# $Savw $S3"
O1CD T 01D&é T OLDE T OlEl T OlE4 T O1lED T 0211 T 0212 T O1D3 T 0104 T

$S4" Al Al0 AlA A2 A20 A25 A30 A35 A37
J1D5 T 013D T 014C T 0140 T 0145 T O14F T 0167 T O016E T 0175 T 0176 T

A39 A4 A40Q A50 ASS A6 A8 Bl BITO BIT1
0178 T 0147 T 0185 T 0189 T 0193 T 0149 T Ol4A T 0004 A OlB4 T OlB5 T

BIT2 BIT3 BIT4 BITS BITé BITY7 BITS CMASK CREPLI CHWRDS
01B6 T 01B7 T 01B8 T O1B9 T 01BA T 0188 T O1BC T 0181 T 01B3 T 0182 T

FUNCT MASK MAXP MEMDI MIN1L NEZ NPAT NZRO 0oDD PATN
01¢A T 01A1 T 013B T 0120 T 019D T 0005 A 019C T 0007 A 0003 A 0127 T

PBASE PCNT PEND PLAST PPNT PREPL PSTRT PWRDS PZRO RO
0125 T 0l1A0 T 0218 T 0126 T 013C T QO1AC T 01A2 T 0O1A7 T 0002 A 0000 A

K1l R2 R3 STORE TEND TESTS TSTAD TSTRT VRFY ZRO
0001 A 0002 A 0003 A 0213 T O19F T 018D T O19E T 0198 T OLFC T 0001 A

D6FC TEQ9
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REVISION-G 05/16/74
00003694 6/24/74

IMPASPSK

OV~ U WM =

—

0600
0000
0000
0000
0000
0000
0000
0000
0000
000D
000E
000F
0010
0011
0012
0013
0014
0015
0016
0617
0C18
0019
001A
0018
0o1cC
001D
001E
001F
0020
€021
0022
0023
0023
02590
0250
0250
0250
0250
0250
0259
0250
0250
0250

0250
0250
0259
C250
0250
0250
0250
0250
0250
C250
0250
0250
0250
0250
0250
0250
0251
0252

0001
FFFF

000D
0250
0266

02A6
028E
03FB
0013
0014
02a3
0410
0472
0442
04F7
04F 4
0439
02Eé6
04DD
045D
001F
0026
0021
0022
0023

0250

0000
0001
0002
0003
0001
0002
0003
0004
0005

0002
0008
0002
0002
0000
0001
0002
0003

A912
AD12
4E00

PP ERD DR DD > P>

>

PP

>PPI>DP>DD>D>

»TITLE IMPASP8K, ' 0000369A 6/24/7/74"

SUBROUTINES NEEDED BY IMP 16 ASSEMBLER

e we we

§ ek 3k e e e e e e el o 3k e e e e vk e s e e o Ak e e ok o e sk sk sk ksl ok
SIZES8=1
SIZE4=-SIZES8

«ASECT

«=0D

«WORD MULT ¢ DIVD,GETCsPUTC4+RDCRD

INBUFB: o=o+1

INBUFE: o=o+1
+ WORD ECHOGC
+WORD LINIT
o« WORD WDSKTM
¢ WORD WDSKOB
«WORD RDSKIN
« WORD RDSKTM

PRINT: GWORD HSPRT
«W3ORD MESS
« WORD CLOSET
«WORCD CLOSEO

DSKOBJ: e=e+l

DSKIN: e=e+1

DSKTMP: o=o+1

ABST: oo+l

DSKERR: o¢=o+1
oIF SIZES
+=0250 5 % 3 e e sie e ekl deofe die e ok ok ok sk ko ook ok ok ofesi sl ke ok

o e sk e sl e e Sl ok o sk sl 3k sk ol o e sl e e s e ok oo o stk ool sk ok sk

RO=0

R1=1

R2=2

R3=3

Z=1

p=2

0DD=3"

Bl1EQl=4

NZ=5

«PAGE *MULT/DIV ROUTINES®

$PSIGN=2

$NRGTO=11

$ SELFF=2

$BITO=3

ACO=0

ACl=1

AC2=2

AC3=3

MAIN CALLING PROGRAM

SUBRCUTINE MULT

X we w8 we 40 we we

ULT: ST AC2,$S2
ST AC3,%$S83
LI AC2,0 sCLEAR AC2



115
116
117
118
119
120
121

0253
0254
0255
0255
0256
0257
0258
0259
025A
0258
025C
025D
025€
025F
0260
0261
0262
0263
0264
0265
0265
0265
0265
0266
0267
0268
0269
026A
0268
0z6C
026D
026E
026F
0270
0271

0272
0273

0274

0275
0276

0277
0278

0279
027A
0278
027C
027D
027E
027F

0280
0281

0282
0282
0284
0284
0285
0286
0287
0288
0280
028a
0288
028C
028D

4F10
5000

0A00
5£E01
1301
3600
SAFF
5CFF
4BFF
21FA
3181
1881
8D04
8902
0A80
0200
0264
0265

0000
AG24
3281
5001
3C00
181D
4CFO
AlF8
0400
4C00
5Co1
5D01
5A01
3881
5001
3C00
1803
4C00
5C01
2104
5001
3281
4CFF
5C01
5901
T9E6
21F1
3481
1201
2105
3881

0A80
8905
8D05
0200
8D04
3F00
21F9
0000
0000
7000

> >

PPPEPLEEPEBRIPEDRPDEDL DD

>PPP>PPDPDPPL>PPLRPDEPPPPRPPEPLDDPDLDPIDDDDD

Pr>ppPPP>P>DD>>

LI AC3,16
CAl ACO+0
SFLG $SELFF
SHL AC2,1

$L0O0OP: BOC $BITOy. 42
RADD AC1,AC2
ROR AC2,1
SHR ACO,1
AISZ AC2,-1
JMP $LO0OP
RCPY ACO,ACl
RIPY AC2,ACO
LD AC3,$S3
LD AC24+$S2
PFLG $SELFF
RTS

$S2: e otl

$S53: e=otl

H

H SUBRCUTINE DIVD

H

$COUNT: .WORD 0

DIVD: ST AC2 ,$SAV2
RCPY AC0O4.AC2
cal ACO,1
RADD AC3,ACO
30C $NRGTO, $OVFLW
LI ACO,-16
ST ACOs$COUNT
SFLG $SELFF
LI ACO,0
SHL ACO,1
SHL ACl,1

$PO0OL: ROL AC2,1
RCPY AC2,ACO
CAl ACO,1
RADD AC3,ACO
BOC $NRGTO,$GOES
LI ACO,0
SHL ACO 1
JMP $SHFTLO

$GOES: CAl ACO,1
RCPY ACO,AC2
LI ACO,-1
SHL ACO,1

$ SHFTLO:ROL ACl,1
ISz $COUNT
JMP $POOL
RCPY ACl,ACO
BOC $PSIGN,.+2
JMp $OVFLW
RCPY AC2,ACO

$DONE: PFLG $SELFF
LD AC2,$SAV2
LD AC3,$SAV3
RTS

$OVFLW: LD AC3,$H7000
RADD AC3,AC3
JMP $DONE

$SAV2: WORD 0

$SAV3: L WORD 0

$HT000: oWORD X*7000

IMPASP8K

$BIT COUNT=16

sCOMPLEMENT ACO TO SIMPLIFY
$BRANCHING ON MULTIPLIER BITGC
$INCLUCE LINK IN SHIFTS

sCLEAR LINK

BRANCH IF ACO COMPLEMENTED=0
$AC1+AC2 --> AC2

sROTATE RESULT OF ADD INTO LINK
SSHIFT LINK INTO ACO

sDECR COUNT, SKIP IF ZERO

+MCVE LO ORDER RESULT TO AC1
s MOVE HI ORDER RESULT TO ACO

sCLEAR SELF

sSAVE AC2

s SUBTRACT HI ORDER FROM DIVISNR
sIS HI ORDER >= DIVISCR

sNO

sSET COUNT=16

5SET SELX

sCLEAR LINK

sROTATE HI DRDER LEFT WITH LINK

$SUBTRACT HI ORDER FROM DIVISOR
sIS HI ORDER >= DIVISOR

+NO

SCLEAR LINK

sYES

5HI CRCER = HI ORDER - DIVISOR
$SET LINK

$ROTATE LO ORDER WITH LINK
3ARE WE DONE?

sNO

sYES

1S RESULT NEG

$YES, OVERFLOW

sNO MCVE REMAINDER TO ACO,QUOT
sIN AC1

sCLEAR SELX

sRESTORE AC2

SRESTORE AC3

LEFT

sSET GVERFLOW



IMPASP8K

122 028E +PAGE 'TELETYPE 1/0 - GETC/PUTC!
123 028€ H TELETYPE DELAY CCNSTANTS
124 028E 0029 A $TA = 41

125 028E 0012 A $7T8 = 18

126 C28E 0070 A $TC = 112

127 028E 0009 A S$EA = 9

128 028E 0016 A $EB = 22

129 028E 0026 A S$EC = 38

130 028E 0038 A $TTYAD = 7%8

131 028E «SPACE 5

132 028E H TELETYPE TRANSMIT CHARACTER ROUTINE
133 028E ;

134 028E 2947 A PUTC: JSR SAVE

125 Q28F 2012 & LPC: JSR& PPUTC

136 0290 2110 A JMP DONE+2
127 0291 4C30 A LI R0,030
128 0292 293F A JSR $DELAY +1
139 0293 4EQ09 A LI R2+9

140 0294 4F38 A LI R3,$TTYAD
141 0295 0603 A ROUT 3

142 0296 293A A $LP1: JSR $DELAY
143 0297 5829 A ROL RO+ $TA
144 0298 4AFF A AISZ R2,-1

145 0299 2101 A JMp o+2

146 029A 2104 A JMp DONE

147 0298 59FF A ROR R1,1

148 029C 3481 A RCPY R1,R0

149 029D 0602 A RCOUT 3

150 029& 21F7 A Jmp $LP1

151 029F 4CFF A DCNE: LI RO,-1

152 02A0 0603 A ROUT 2

153 0241 213D A Jmp RET

154 02A2 TE59 A PPUTC: «WORD 07€ES59

155 02A3 + SPACE 5

156 02A2 2922 A ECHOGC: JSR SAVE

157 02A4 2D2A A LECO: JSR3 PGECO
158 02A5 2127 A JMp $X

159 02A6 H GET CHARACTER ROUTINE
160 02A6 292F A GETC: JSR SAVE

161 02A7 2D28 A LGET: JSRa PGETC
162 02A8 2124 A JMP $X

163 02A9 0A80 A PFLG 2

164 02AA 4F38 A LI R3+$TTYAD
165 02AB 0605 A $25: ROUT 5

166 02AC 4E08 A LI R2,8

167 02AD 0604 A ROUT 4

168 02AE 0402 A RIN 2

169 02AF 1201 A BOC 29042
170 0280 21FD A JMP e =2

171 02B1 4C09 A LI RO4 $EA
172 0282 291F A JSR $DELAY+1
173 0283 58EA A ROR RO, $EB
174 02B4 0402 A RIN 2

175 0285 1201 A BoC 24542
176 02B6 21F4 A JMp $25

177 02B7 792D A $LP2: ISz FLAG

178 02B8 7D2C A DSz FLAG

179 0289 2101 A JMP o 42



IMPASPSK

180 02BA 0603 ROUT 3

181 028BB 2915 JSR $DELAY
182 02BC 5826 ROL ROy $EC
182 02BD 0402 RIN 2

i84 02BE 6125 AND R0, X8000
185 02BF SDFF SHR R1ls1

RXOR ROsR1
AISZ RZv"l

186 02C0 3182
187 02C1 4AFF

PP >P>>ED

188 02C2 21F4 JMP $LP2
189 02C3 7921 1Sz FLAG
190 02C4 7D20 DSz FLAG
191 02C5 2104 JMp $11
192 02C6 0603 ROUT 3

193 02C7 290¢ JSR $DELAY
194 02C8 4CFF LI ROs-1
195 02C9 0603 ROUT 3

196 02CA $11: .

197 02CA 2906 A JSR $DELAY
198 02CB S5DF8 A SHR R1,8
199 02CC 3481 A RCPY R1,R0O
200 02CD Al1OD A $X: ST RO, $REG
201 02CE 2110 A JMP RET
202 02CF TE73 A PGECO: +WORD OT7ET3
203 02D9 7E3B A PGETC: oWORD 07E38

204 0201 «SPACE 5

205 02D1 H DELAY ROUTINE

206 02D1 H

207 0201 $DELAY:

208 02D1 4C12 A LI RO, $TB
209 02D2 5890 A ROR RY,$TC
210 02D3 48FF A AISZ RO,-1

211 0204 21FN A JMpP =2

212 020% 0200 A RTS

213 02D6 «SPACE 5

214 0206 H SAVE AND RESTORE REGISTERS ROUTINE
215 Q206 H

215 02D6 A104 A SAVE: ST RO+ $REG
217 0207 A504 A ST R1,$REG+]
218 02D8 AS04 A ST R2y$REG+2
219 02D9 ADO4 A ST R3,$REG+3
220 02DA 0200 A RTS

221 02DB 02DF A $REG: e=et4

222 020F ;

223 02DF B81FB A RET: LD RO +$REG
224 02EQ 85FB A LD R1y$REG+1
225 02El R9FB A LD R2y$REG+2
226 02E2 B8DFB A LD R3,$REG+3
227 02E3 0200 A RTS

228 02E4 ;

229 02E4 8000 X8000: .« WORD 08000
230 02E5 02E6 FLAG: e=etl

231 O02E6 «IF SIZES

> >



IMPASPSK

232 02té6 +«PAGE YOUTPUT TITLE MESSAGE®
233 02Eb ;

234 02E6 4D17 A MESS: LI 1,23
235 02E7 4C0A A L1 OsX'0A
236 02E8 2C1A A JSR dPRINT
237 D2E9 49FF A AISZ 1,-1
238 Q02FA 21FD A JMP 22
239 0258 8917 A LD 2 yHEAD
240 02EC 8600 A LD 1,(2)
241 O2ED 4A0! A AISZ 2,1
242 02EE 2908 A JSR TYPE
243 02EF 3ES81 A RCPY 3,2
244 02F0 4A04 A AISZ 2+ 4
245 02F1 4DOE A LI 1,14
246 02F2 2904 A JSR TYPE
247 02F3 4C0D A LI 0,X'0D
248 02F4 2C1A A JSR A PRINT
249 02F5 4COC A LI 0,X*0C
250 02F6 241A A JMP aPRINT

251 Q2F7 s

252 02F7 8290 A TYPE: LD 0+(2)
253 02F8 5808 A ROL 0,8
254 02F9 6908 A CR R0O+X80
255 D02FA 2C1A A JSR APRINT
256 C2FB 8200 A LD 0,02}
257 02FC 690F%F A OR R0,X80
258 02FD 2ClA A JSR @PRINT
259 02FE 4AQ01 A AISZ 241
260 N2FF 49FF A AISZ 1,-1
261 0300 21Fé6 A JMe TYPE
262 0201 0200 A RTS

263 0202 0080 A X80: «WORD 080
264 0303 +PACE YMESSAGE?
265 0303 H

265 0203 0204
267 0304 0039
268 0305 2020
0306 2020
0307 2020
0308 2J34E

n b
0303 4154

030A &934F
G308 4E41
030C 4C20
020D 5345
030E 4D49
030F 434F
0210 4E44
0311 5543
0312 544F
0313 5220
269 9314 QDOA
270 0315 0ODOA
271 0316 0DOA
272 0317 2020
0318 2020
0319 2020
0314 2020
0318 2020
031C 2020
0210 2020
031E 2049
C31F 4D50
0320 2031
0321 3620

HEAD: o WORD o+l
+WORD BOTTOM~-.
«ASCII NATIONAL SEMICCNLUCTOR!

+WORLC 0DOA
+WORE 0D0A
« WORD 0D0A
sASCII ! IMP-16"

PP EPDPDPRPPDRPDBPERPE>PDRR>PDER

[}



273
274
275
276

277
2718
279
280
2381
282
283
284

285

286
287
288
289
290
291
292
203
294

296

297

0322
0323
0324
0325
0326
0327
0328
0329
032A
0328
032C
0320
032€
032F
0330
0231
0332
0333
0224
0335
0336
0337
02138
0239
033A
0238
033C
0230

C33E
023E
023E
033E
033E
03 BE
038E
028E
038E
038F
0390
0391
0392
0393
0394
0295
0396
0397
0398
03269
03°2A
0298
039C
039D
029E
039F
0240
02A1
0342
03A3
03 A4
03AS5
C2A6
03 A7
03As8
03Aa9
034aA
C3AB
03AC

0D0A
000A
0DOA
2020
2020
2020
2020
2082
4552
4944
454E
5420
4153
5345
4042
4C45
5220
0D0A
0D0A
0DOA
0DOA
0D oA
0DoA
0D0A
5449
544C
453A
2000

0012
00132
038¢

0000
0482
0006
0042
0442
0222
0800
0012
0812
0412
0422
0804
0242
0400
0842
0300
0200
0100
0080
0040
0020
0010
0008
0004
0002
0001
0082
0404
0822
0004A
0204

>>D)l>>>DPDDDDb)bDDbbDDDPDDDD

> D D

we

DDDDD)DDDD}DPDDDDP}PDPPPDDPDDDP

eWORL
«WORE
+ WCRD

«ASCII

«WORL
«WORD
+ WORD
«WORC
« WORD
o+ WORD
+WORC

«ASCII

» WORD

«PAGE

H
$BBUF=INBUFB
$EBUF=INBUFE
«e=e+80

IMPASPSK

0D0A
0DOA
0D0A

RESIDENT ASSEMBLER?®

ODOA
CDOA
0DoA
0D0A
0DOA
0DoA
0DOA
'TITLE:!

2000

*CARD INPUT ROUTINE - RDCRD!

ASCII CODE TABLE

ASCTBL :+WORC

¢ WORLC

o« WORD

« WORD

0+0482469042,0442,0222,0800,012

0812,0412,0422,080A,0242,0400,0842,0300

0200,0100+0804040,020+010+84442,1

082,040A,0822,0A,0204A
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298 024D 0206 +«WCRD 02064022
03AE 0022
299 03AF 0900
0380 0880
0381 0840
03B2 0820
0383 0810
03B4 0808
0385 0804
0386 0802
0387 0801
200 0388 0500
02B9 0480
03BA 0440
03B8 0420
03BC 0410
028D 0408
03BE 0404
03RF 04902
03C0 0401
301 02C1 02¢€0
02C2 0240
03C3 0220
03C4& 0210
03C5 0208
03C6 0204
03C7 0202
03C8 0201
302 03C9 0882
03CA 0282
03CB 0806
03CC 0406
02C¢D 0212
03CE 0102
203 03CF
204 03CF 0000
205 03D0 4C01
306 0301 2101
307 03D2
208 03D2 4C00
3093 03D3 Al123
310 C32D4 s

L
[}
=
.

o WORD 0500, 0880, 840,0820,C810,0808,0804,0802,0801

«WORD 0500,0480,0440,0420,0410,0408,0404,0402,0401

«WORD 0280,0240,0220,021G,0208,0204,0202,0201

+WORC 0882,0282,0806,0406,0212,0102

]>DDDDDDDPPDDDPDPDDDDDDDDPDPDDPDPPP

H

INERR: HALT 3 TRANSMISSION ERROR
0s1

JMp e t2

> > P>
-~
—t

FIRS2: LI Gs0
04FSTCD

> >
w
-

311 03D4 8122 A RDCARD: LD 0,FSTCD

212 03D5 15CF A BOC NZRGO,FIRST

313 03D6 4F10 A LI 3,CRADDR

214 03D7 21C4 A WTLOQOP: "JMP o +5

315 0308 711F A SKAZ 0sHCO

316 03D9 21F5 A JMP INERR

317 03DA 5CFE A SHR 042

318 03DB 14FB A socC BIT1,WTLOOP s BRANCH IF BUSY
319 02DC 8Cl2 A LD 34y$BBUF s MOVE DATA

220 030D 8918 A LD 2 4BBUF2

221 03DE 4DS50 A LI 1,80

322 03DF 8200 A $1: LD 04(2)

323 03E0 A200 A ST 0+(3)

224 03El 4401 A ATSZ 241

325 C3E2 4BO1 A AISZ 2,1

226 Q3E3 49FF A AISZ 1,-1

327 03E4 21FA A JMPp $1

328 03ES5 H

229 03ES5 4F10 A FIRST: LI 3,CRADDR

330 03F6 2100 A JMp o4l

221 03E7 SCFF A SHR 0,1

232 03E8 1405 A BOC BIT1,0NLN 3 BRANCH IF ONLINE
223 03€9 810D A OFFLN: LD 0,FSTCD ;5 CARD READER IS OFFLINE



IMPASPSK

234 03EA 1503 A 80C NZRO, ONLN
335 032EB 4C01 A LI 0y

336 03EC Al0A A ST Q,FSTCD

337 C2ED 0200 A RTS

338 03EE i

239 02EE 8107 A ONLN: LD 0yBBUF2

340 03EF 3281 A RCPY 042

341 03F0 2D04 A JSR aRDCRDP

342 02F1 21DD A JMP INERR

343 03F2 8104 A LD 0,FSTCD

344 03F2 1SDE A BOC NZRO,FIRS2 3 BRANCH IF FIRST CARD
245 03F4 0200 A RTS

246 C3F5 H
RDCRDP: «WORD O7FD3

347 03F5 T7FD3 A

248 03F6 033E A BBUF2: LWORLC $BUF2

349 C3F7 0001 A FSTCD: +WORD 1

350 02F8 00CO A HCO: +WORD X1Co

251 03F9 H

322 03F9 0004 A BIT1 = 4

352 03F9 0005 A NZRO = 5

354 03F9 0001 A STATUS = 1

355 03F9 0002 A STNDRD = 2

356 03F9 000C A POA = 12

357 03F9 0010 A CRADDR = 2%8

358 03F9 0048 A HSPAD = 9%8

359 03F9 02D6 A ASAVEl: .WORD SAVE

260 03FA 02DF A ARETY: L WNRD RET

361 03FB H

362 03FB 2DFD A RDCRD: JSR @ASAVEL
363 03FC 2907 A JSR RDCARD
264 03FD 8Cl2 A LD R3,$BBUF
365 03FE 8200 A $GETCOL:LD RO,0(R3)
3é6 02FF 890F A LD R2,$BASCI
367 0400 F200 A $CMPRE: SKNE RO+0(R2)
368 0401 2104 A JMp $FOUND
369 0402 4401 A AISZ R2,41

270 0403 E90A & SKG R2+$EASCI
371 0404 21FB A JMp $CMPRE
372 0405 8907 A (W] R24PNTQM
373 0406 D908 A $FOUND: SUB R2,+$BASCI
374 0407 4A20 A AISZ R24X*20
275 0408 ABOO A ST R240(R3)
376 0409 4B0Ol1 A AlSZ R3,1

377 040A EC13 A SKG R3, $EBUF
378 0408 21F2 A JMP $GETCOL
379 040C 25ED A JMP @ARET1
280 040D 03AD A PNTQM: .WORD $QM

381 040E 03CE A $EASCI: .WORD $ASCTBL+64
382 040F O38E A $BASCI: oWORD $ASCTBL

383 0410 + ENDIF

284 0410 «PACE 'l16L INITIALIZATION ROUTINE?!
385 04190 ;

286 0410 $ leL INITIALIZATION ROUTINE
287 0410 ;

388 04190 LINIT:

289 0410 o IF SIZES

390 0410 8117 A LD CsWAIT

351 0411 AlC5 A ST OsWTLOOP

392 0412 A1D3 A ST 0+FIRST+1
293 0413 8115 A LD CsFIRTS2

394 0414 AlD2 A ST CyFIRST+2
395 0415 8114 A Lo CsLONLN

326 0416 AlDR A ST O sCNLN+1

397 0417 8113 A LD CrLONLN+1
398 2418 AlD7 A ST OsCNLN+2

359 0419 8112 A LD O +LONLN+2
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402
403
404
405
406
407
408
409
410
411
412
413
Ll4
415
416
&1

418
419
420
421
422
423
424
425
426
427
428
429
430
421
432
4323
434
435
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437
438
439
L6 0
441
442
441
444
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446
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448
449
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451
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041A
0418
0418
0418
041C
041D
041E
041F
041F
0420
0421
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0423
0423
0424
0425
0426
0427
0428
0428
0428
0429
0424
0428
042C
042D
042D
042D
042E
042F
042F
0430
0431
0431
0432
0433
0434
0435
0436
0427
0438
0439

0439
0439
0439
Q43 A
04138
043C
043D
043k
0432F
0440
441

0442
0442
0442
0442
0442
0442
0442

0442 2D5C A
801E A
0444 6111 A

0442

Al1D6

8111
B116
8110
B115

810F
Bll4
810E
B113

810D
Bllz
810C
B111
200

0401
5CFF
0602
1cm
21FD

3181
0A80

4F Q00
2102

4F01
AD2C
028F
€290
02A4
0245
02A7
02A8

2D 65
4F48
0607
1C01
21FD
0401
1401
21FD
255C
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X % we 40 we e

ST

«ENDIF

JMP

«ENDIF

RCPY
PFLG

LI
JMP

LI
ST
« WORD

oIF

ePAGE

JSR
LI
ROUT
BocC
JMP
RIN
80C
JMP
JMP

«PACE

«LOCAL

IMPASPSK

0 +ONLN+3

RO,LPCC
ROyalLLL
ROsLPCC+1
PO,QLLL%I

RO,LECOC
ROsaLLL+2
RO,LECOC+1
ROsaLLL+3

ROJLGETC

ROsaLLL+S
RO, LGETC+1
ROsaLLL+S

SIZES
STATUS
041
STNDRD
POAye+2
9'2

RO,R1
2

R3,0

o +3 i

R3,1
R344+X"'2D .
LPCsLPC+1,LECOsLECO+14LGET,LGET+1

SIZES

*HIGH SPEED PRINTER OUTPUT ROUTINE'

@ASAVE

34HSPAD

7 : OUTPUT ASCII CHARACTER
POA,,+2 "

0‘2

STATUS

BITl:o"‘Z

0’2

JARET

*DISK I/0°

WRITE DISK OBJECT RECORD

(R1)= ADDRESS CF BUFFER CONTAINING OBJECT RECORD

JSR
LD
AND

dASAVE
RO,DSKOBJ
ROy $4000



IMPASPSK

458 0445 1506 A BOC NZ,$100
459 0446 BClE A LD RO, DSKOBJ
460 0447 AllB A ST RO +DOBS
461 0448 69CD A OR RO+ $4000
462 0449 AOLE A ST ROy DSKOBJ
463 044A 8119 A LD RO, ADOBBF
464 044B Al78 A ST RO,DOBW
465 044C 3781 A $100: RCPY R1 4R3

466 044D 8700 A LD R1+0(R3}
467 044E 657C A AND R1,XFF
468 044F 4902 A AISZ R1,2

469 0450 8300 A $101: LD RO+ 0(R3) .
470 0451 2905 A JSR $S708 s STORE CBJECT WORD
471 0452 4B01 A AISZ R3,1

472 0453 49FF A AlISz R1l,-1

473 0454 21FB A JMP $101

474 0455 2548 A JMP AARET

475 0456 4000 A $4000: LWORD 04000

476 0457 H

477 0457 H STORE OBJECT WORD (FROM RO)
478 0457 H h (SAVE R1,R3)
479 0457 H . '

480 0457 896C A $STOB: LD R2,DNBW
481 0458 A200 A ST RO, 0(R2)
482 0459 T96A A I1sz DOBW

483 045A F96D A SKNE R2,008MX
484 0458 2101 A JMP ot2

485 045C 0200 A RTS

486 Q45D ;

487 045D ; WRITE OR CLOSE DECK OBJECT FILE
488 045D 5

489 045D CLOSEO:

490 045D 4100 A PUSH R1

491 045E 4300 A PUSH R3

492 045F 4CFA A LI RO,-6

493 0460 Al74 A ST RO$CNT

494 0461 2D2E A $202: JSR aADSKIO

495 0462 0007 A «WORC 7

496 0463 0464 A DOBS: eZetl

497 0464 0580 A ADOUBBF: .WORD DOBUF

498 0465 0466 A $201: eZetl

499 0466 0467 A o=y +1

500 0467 3081 A NOP

501 0468 81FC A LD RO, $201
502 C469 2964 A JSR $ERCK

503 046A 21F6 A JMP $202

504 0468 79F7 A isz DOBS

505 046C 81F7 A LD R),ADOBBF
506 046D Al156 A ST RO,DOBW
507 046E 4700 A PULL R3

508 046F 4500 A PULL R1

509 0470 81F2 A LD RO, DORS

510 0471 0200 A RTS

511 0472 i

512 0472 H WRITE DISK TEMPORARY (FROM INBUF)
513 0472 ;

514 0472 2D2C A WDSKTM: JSR @A SAVE
515 0473 8020 A LD ROsDSKTMP
516 0474 3181 A RCPY ROsR1

517 0475 6154 A AND RO, X4000
518 0476 1508 A BOC NZ,$50
519 0477 AS6B A ST R1+DTMS
520 0478 6D51 A OR R1,X4000
521 0479 A420 A ST R1,DSKTMP
522 047A 4C00 A LI RO,0

523 0478 Al5C A ST RO 4 LNUM
524 047C Al5E A ST RO+ INHALF
525 047D 8148 A LD RO, ADINB
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527
528
529
530
£31
532
533
534
535
536
527
538
539

550

556
5857
558

589

569
570
571
572
£73
574
575
576
577
578
579
580
581
582

584
585

593

4143
7958
86857
291F
8C12
4C090
8700
F547
210C
1103
Cl4D
2924
21F8
3481
F110
210C
291F
FC13
2109
4B01
21F0
4801
FC13
2102
4801
21EC
C13D
2914

C47E
047F
0480
C481
0482
0483
0484
0485
0486
0487
0488
0489
048A
0488
04 8C
048D
048E
04 8F
0490
0491
C492
0493
0494
0495
0456
0497
0498
0499
049A
049A
0498
049C
049D
049D
04GE
04SF
04 A0
0441
Canl
04A1
C4Al
C4A2
0443
C4A4
04AS
04A6
04A7
04 A8
04A9

QL4LAA

R A

04 AB
04AC
04AD
04 AE
04AE
O4AE
O4AE
O4AF
0480
0481
ceB2
0483
0484

4DOD
2505
2501

000D
02DF
02D6
054C

8920
8138
1305
A600
FolB
2105
7914A
0200
4CCO0
2903
21F5
2930
0200

4000
85912
812A
1305
4400
5C08
A200
04B5 7925
04B6 0200
04B7 4400
04B8 C200
04B9 A200
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P> REPD>DDD

$50:
$53:

$54:

$52:

$51:

$CR:
ARET:
ASAVE:
ADSKIO:

YRR TR

$STR2:

$8C:

JMP
RCPY
SKNE
JMP
JSR
SKNE
Jmp
AISZ
JMP
AISZ
SKNE
Jmup
AISZ
JMP
ADD
JSR

FINISHED

LI
JSR
JMP

«WORD
«WORD
« WORD
« WORD

STORE 2

LD
LD
B80OC
ST
SKNE
JMP
1sz
RTS
LI
JSR
JMP
JSR
RTS

STORE 1

CHAR FROM Rl

IMPASP8K

ROy DTMW

LNUM
R1,LNUM

$STR2

R3,INBUFB
RO,0 H

R1,0(R3)

R1:BLANK

$51 ;

24$52 ;
RO,HEX80

$STRY

$53

R14R0O

ROy $CR

$60

$STR1

R3 . INBUFE

$60

R3,1

$53

RO,1

R3, INBUFE

$55

R3,1

$54
RO,HEX80

$STR1

NUM OF BLANKS

ANOTHER BLANK
NGO PRECEDING BLANKS

FINISHED

-

R1,0D
$STR2
JARET

0D
RET
SAVE
DsCIOo

(SAVE R3)

R2 s DTMHW

RO INHALF

0DD, $70

R1+01(R2)
R2+sDINMX

$71

DT MW

RC+0

$STR1
$STR2
$WRIT

CHAR FROM RO (SAVE R1,R3)

RO

R2 yDTMW
RO+ INHALF
00D, $80
RO

R0y 8

RO 0 (R2)
INHALF

RO

ROs0(R2)
RO,0(R2)
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594 04BA F906 A SKNE R2 yDINMX

595 04BB 2103 A JMP $81

596 04BC 7905 A ISZ DT MW

597 04BD 791D A 182 INHALF

598 04BE 0200 A RTS

569 04BF 291D A $81: JSR $WRIT

600 04C0O 0200 A RTS

601 04C1 067F A DINMX: oWORD DINB+127

602 04C2 04C2 A DTMKW: e=et1

603 04C3 04C4 A DINW: eTe+l

604 04C4& 04CS5 A DOBMW: e=etl

605 04CS5 O01F A ADSKIN: WORLC DSKIN

606 C4C6 0600 A ADINB: +WORD DINB

607 04C7 J6TF A DINWMX: oWORD DINB+127

608 04C8 O0O5FF A DOBMX: +WORD DOBUF+127

609 04C9 000D A XQD: « WORD 0D

610 04CA 4000 A X4000: LWORD 04000

611 04CB OOFF A XFF: +«WORD OFF

612 04CC O007F A X7F: o WORD O7F

613 04CD 0020 A BLANK: +WORD 020

614 04CE H

615 04CE 8908 A $ERCK: LD R2yK4

616 04CF 3882 A RXOR R2,R0O

617 04D0 1501 A BOC NZyot+2

€18 04D1 0201 A RTS 1

619 04D2 7902 A 1Sz $CNT

520 04D2 020C A RTS

621 N4D4& 2422 A JMP @DSKERR

622 04D5 0000 A $CNT: «WORD 0

623 0406 0080 A HEXS8O: «WORD 080

624 04D7 C004 A K4: «WORD 4

625 04D8 04D9 A LNUM: e=etl

626 04D9 04DA A BUFPTR: o=e+l

627 04DA 04DB A IBLKCT: o=+l

628 04DB 04DC A INHALF: o=e+¢1 $ EVEN=LEFT,0DD=RIGHT
€29 04DC 0020 A ADSKTM: WORD DSKTMP

630 04DD H

€31 04DD H WRITE TEMP BUFFER T0O DISK (SAVE R1,R3)
622 04DD H

623 04DD $WRIT:

634 040D H CLOSE TEMP FILE

635 040D CLOSET:

636 040D 4100 A PUSH R1

637 04DE 4300 A PUSH R3

638 C4DF 4CFA A LI ROy-6

639 04E0 AlF4 A ST ROs$CNT

640 04E1 2DBE A $W2: JSR @ADSK IO

641 04E2 0007 A « WORC 7 s WRITE
642 04FE3 Q4E4 A DTMS: e=ot+l 5 LOGICAL SECTAR
643 04E4 0600 A «WORD DINB 3 BUFFER
644 Q4ES5 04E6 A $HY: e=et+l s STATUS
645 04E6 04E7 A eTotl 5 PHYSICAL SECTOR
646 Q4ET7 3081 A NOP i ERROR RETURN
647 04E8 81FC A LD ROy $ W1

668 04EC 29E4 A JSR $ERCK

649 04EA 21F6 A JMP $W2

650 Q4EB 79F7 A 1Sz DTMS

651 04EC 4C00 A LY RO, 0

652 04ED AlED A ST ROy INHALF

653 04EE 81D7 A LD ROsADINB

€54 04EF A1D2 A ST ROyDTMW

655 04F0 4700 A PULL R3

656 04F1 4500 A PULL R1

657 04F2 81FO0 A LD RO,DTMS

658 04F3 0200 A RTS

659 04F4 H

660 04F4 H READ DISK TEMPORARY (INTO INBUF)
661 O4F4 H
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662 04F4 2DAA A RDSKTM: JSR @ASAVE
663 04F5 8DE6 A LD R3,ADSKTM
664 04F6 2102 A JMPp RDSK

665 04F7 H

€66 04F7 H READ DISK INPUT (INTO INBUF)
667 04F7 ;

668 04F7 2DA7 A RDSKIN: JSR ZASAVE
669 04F8 8DCC A LD R3,ADSKIN
670 04F9 8300 A RDSK: LD RGOy O(R3)
671 04FA 3181 A RCPY ROsR1

672 04FB 61CE A AND RO s X4000
673 04FC 1506 A BOC NZ,$1

674 04FD H INITIALIZE

675 04FD AS52F A ST R1,DINS
676 04FE 6DCB A OR R1,X4000
677 04FF A700 A ST R1,0(R3)
678 0500 4CO0 A LI RO, 0

679 0501 AlLC1 A& T RO, INW
680 0502 AlD7 A ST RO+ IBLKCT
681 0503 5 READ FROM DINS, DINW
682 0502 8012 A $l1: LD RO, INBUFB
683 0504 AlD4 A ST RO +BUFPTR
684 0505 798D A 182 DINW

685 0506 H Loap

686 0506 290B A $3: JSR $G10C

687 0507 B1D1 A ST RO+ @BUFPTR

688 0508 7°DC A ISz BUFPTR

689 0509 D1BF A SuB ROy XOD

690 050A 1106 A 80C Ly $3A s FINISHED
691 050B 81CD A LD RO+ BUFPTR

692 050C EO13 A SKG RO, INBUFE

693 050D 21F8 A JMP $3 s NEXT
694 050E H SKIP EXCESS CHARACTERS UNTIL CR
695 050E 2903 A JSR $519C

696 050F D1BQ A SUB RO, XOD

697 0510 15FD A BOC NZye =2

698 (0511 258C A $3A: JMp - DARET

699 0512 H

700 0512 5 GET NEXT I[/0 CHAR (INTO RO) (FRUM DINS,DINW}
701 0512 H

702 0512 81C7 A $GIGC: LD ROy IBLKCT

703 0513 152C A BOC NZ+$G%

704 0514 81AE A LD RO.DINW

705 0515 3381 A RCPY RO yR3

706 0516 SCFF A SHR RO,

707 0517 110D A BoC Ly, $61 s READ DISK
. 708 0518 8700 A LD R1,0(R3)

709 0519 81Cl A LD RO+ INHALF

710 05'A 79CO A 1sz INHALF

711 0518 1302 A 80C OCDy e+3

712 051C 5DF8 A SHR R1,8

713 051D 2119 A JMp $62

714 O51E 7GA& A Isz DINW

715 051F 81A3 A LD RO+DINW

716 0520 ElA6 A SKG RO+ DINWMX

717 0521 2115 A JMP $G2

718 0522 4CO00C A LI RO, 0

719 0523 A19F A ST ROy D INW

720 0524 2112 A JMP $G2

721 0525 H READ SECTOR

T22 0525 AIBS A $Gl: ST ROy INHALF

723 0526 8107 A LD RO +$G4

724 0527 C198B A ADD RO,DINW

725 0528 AlQA A ST ROy DINW

726 0529 4CFA A LI RO.=6

727 052A AlAA A ST ROy $CNT

728 052B 2D1F A $Gé: JSR d$ADIO

729 052C 0002 A «WORD 2 s READ
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730
731
732
733
724

749
750
751
752
753
754
755
756
757
758
759
760
7€l
762
763
Tea
TEE

766
767
768
769
770
m
772
773
774
775
776
777
778
779
780
781

196

0520
052E
052F
0520
0531
0532
0523
0524
0535
0526
0527
0537
0528
0539
0524
0538
053¢
053D
053E
053¢
053F
0540
0540
C541
0542
0543
0544
0544
0544
0545
0546
0547
0548
0549
054A
0548

054C
054C
054C
0%5aC
054C
054C
054C
054C
054C
054C
054C
05&C
054C
054C
054C
054C
054C
054C
054C
054C
054(C
054C
05¢4C
054C
054C
054C
054C
054C
054C
054C
054C

0000
0600
0000
0000
3081
81FC
29SA
21F6
T9F7
2108

3481

6192 -

1108
F18E
2108
E18F
0200

6180
Alsa

7D99
2081
4C20
0200

9505
ES81
0200
4D00
B501
cz200
04C3
054C

0000
Ccoo01
0002
0003

co0C
0005

0000
0001
0002
0003
C004

0000
000!

D>DDPDI>PEPDLI>D D

> > > > P o> >

20 - -]

>PD>EPDDPD>D D>

D> > > > D> D>

> >

DINS:
$G4:
$GS:

e

$ADW:
$ADIC:

ws we 9o we o

Ve wo 90 we o0 ws

=
o

*
OPCODE
SECNO
MEMAD
$STAT
DSCAD

]
.

?
ERROR
NORMAL

IMPASP8K

s W we ue we

T

LOGICAL SECTOR
BUFFER
STATUS
PHYSICAL SECTOR
ERROR

CR

NORMAL CHAR

+WORD 0

« WORD DINB

o WORD 0

+WORD 0

NOP

LD RO4+$G5
JSR $ERCK

JMP $G6

ISZ DINS
JMP $GI0C
CHECK CHAR IN Rl FOR RETURN
RCPY R14RO
AND RO 4 XFF
BOC Z,$GI0C
SKNE RO, XOD
JMP $G190
SKG RO, X7F
RTS

N BLANKS

AND RO, X7F
ST RO, IBLKCT
BLANKS LEFT

DSz IBLKCT
NOP

LI R0+020
RTS

CARRIAGE RETURN

LD R1,2$ADW
SKG R1+DINWMX
RTS

LI R1,40

ST R1ly3$ADW
RTS

«WORD DINW
+WORD DsScIO

+PAGE *DISC I/0O¢
«LOCAL

CALLING SEQUENCE

JSR DSCIOo
(OPERATIGN CODE)
(LOGICAL SECTOQOR NUMBER)
(MEMORY BUFFER ADDRESS)
(STATUS RETURN)

(ACTUAL DISC ADDRESS REFERENCECL)

(ERRCR RETURN)
(NORMAL RETURN)
0

L T 1]

1
2
3

12
5

DISC PARAMETERS

wonoaon
HfINO~O

RETURN ADDRESSES
= 0
= 1
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797 054C H
798 C54C H DISC OPERATION CODES

799 054C ;

800 054C 0004 A SETADR = 4 3 SET MEMORY ADDRESS
801 054C 0002 A READ = 2

802 054C 0007 A& WRITE = 7

803 054C 0003 A RDCHK = 3

804 054C 000! A RDSTAT = 1

805 054C 0005 A RESET = 5

806 054C 3

807 054C 3 DEVICE ADDRESS

808 054C 3

809 054C 0018 A DISC = 3%8

810 054C 4600 A DSCIO: PULL R2 3 OBTAIN PARAMETERS LIST ADDRESS
811 054D 4A05 A AISZ R2,NPARMS

812 054F 4200 A PUSH R2

813 054F 4AFB A AISZ R24-NPARMS

814 0550 8202 A LD RO; MEMAD(RZ )

815 0551 4F04 A DSO: L1 R3,SETADR

816 0552 0618 A ROUT DISC 3 PASS MEM BUFFER ADDR TO DISC
817 0553 1C03 A BOC POA,4DS1

818 0554 2919 A JSR STATSUB s TEST DISC STATUS
819 0555 0200 A RTS ERROR

820 0556 21FA A JMp DSO

821 0557 3

822 0557 3 SCAN BAD SECTOR TABLE TO COMPUTE TRACK/SECTOR ADDRESS
823 0557 3

824 0557 8201 A DSl: LD RO, SECNO{R2)

825 0558 9C21 A LD R3,aABST

826 05%2¢ CC21 A ADD R3,ABST

827 055A FC2! A DS2: SKNE R24ABST g

822 0%5B 2104 A JMP DS?

829 ©55C E300 A SKG RO, {R3])

830 055D 2102 A JMp DS3

821 055E &4BFF A ALISZ R3,-1

822 055F 21FA A JMP DS?

832 0560 DC21 A DS2: SUB R3,ABST

834 0561 3CCO A RAGD R34 RO

835 0562 3181 A RCPY RO,R1

836 0563 5D03 A SHL R1,3

837 0564 6116 A AND RO,HOOLF

838 C565 £516 A AND R1,H1F00O

839 0566 2400 A RADD R1,RC

840 0567 A204 A ST RO,DSCAD{(R2)

841 0568 H

842 0568 B PERFCRM REQUESTED 1/0 CPERATION

843 0568 3

844 N568 BEOD A DS4: LD R2,0PCODE(R2) $ GET CPERATION CODE
845 0569 0618 A ROUT DISC

846 0564 1C03 A 80C POA,STATSUB

€47 056B 2902 A Js? STATSUB

848 055C 0200 A RTS ERROR

849 056D 21FA A JMp DS4

850 056F H

851 056F H READ STATUS AND SAVE STATUS WORD

852 056F H

853 056F 4FO01 A STATSUB:L! R2,RDSTAT 3 READ DISC STATUS
854 056F 0418 A RIN DISC

855 0570 A203 A ST ROy $STAT(R2) 3 SAVE

856 0571 7108 A SKAZ R0O,HOOCO $ TEST XMISSION ERROR OR DATA GVERRUN
857 0572 0200 A RTS ERROR

858 0573 71CA A SKAZ ROy HOOO4 s TEST DISC ON-LINE
859 0574 2103 A JMP ST1

860 0575 &F05 A LI R3,RESET 5 NOT ON-LINE - RESET DISC
861 0576 0618 A ROUT DISC

862 0577 0200 A RTS ERROR

863 0578 7106 A STIl: SKAZ R0O,H0008 ;5 TEST BUSY BIT

864 0579 21F4 A JMP STATSUB 3 DISC STILL BUSY

15



865
866
867
868
869
870
871
872
873

0574
0578
057C
057D
057E
057F
0580
06C0
0680

e e Rk X

$1
03DF

0201
00lF
1F00
00CoO
0004
0008
0600
0680

$1
A 0502 A

$4000" $5
A 047F A

0456

$80"
0487

$CNTY

04D%

$ ERCK™

C4CE

$GIOC"

0c12

$QM

02AD A

$STR
O4AE

ABST
0021

ARET
04SE

CLOSEO

045D

DOBMX

04C8

DSCAD

0004

FIRS
03D2

$8

on

lll

A 04BF A

$COUN

A 0265 A

$FOUN

A 0406 A

$GOES

A 0279 A

$REG

1" $S
A 04

AC

02DB A

TR2%
Al A

0

A 0000 A

AR
A 03

ET1
FA A

CLOSET

A 04DD A

DOB S

A 0463 A

DSCIO

A 054C A

2 FIRST

A 03

H1FJ30 HC

057C

A 03

INHALF K4

04DB

LPC
028F

A 04

ES5 A

0
F8 A

D7 A

LPCC

A 04

2D A

IMPASPSK

A RTS NORMAL
A HOOlF: oWORD X'1F

A H1F00: oWORD X*1FOO0
A HCOCO: +WORD XtCco

A HO004: <WORC 4

A HOO008: WORD 8

A DOBUF: .=.+128

A DINB: e=o+128

«END.

0 ERRORS IN ASSEMBLY

$100" $101" s$11
044C A 0450 A 02CA A

$51" $52n $53n
0493 A 048B A 0483 A

$ADIO" $ADW"™ S$ASCT
054B A 054A A O28E A

$CR* $DELA $DONE
049D A 0201 A 0284 A

$G1n $Glo" s$G2*
0525 A 0544 A 0537 A

$H7C0 $LOOP $LP1
028D A 0257 A 0296 A

$S2 $S3 $SAV2
0263 A 0264 A 028B A

$TA $7T8 $TC
0029 A 0012 A 0070 A

AC1 AC2 AC3
0001 A 0002 A 0003 A

ASAVE ASAVELl B1lEQ1
049F A 03FS A 0004 A

CRADDR DINB D INMX
0010 A 0600 A 04C1 A

DOBUF DOBW DCNE
058C A 04C4 A 029F A

DSKERR DSKIN DSKCBJ
0022 A OO01F A OO1lE A

FIRTS2 FLAG FSTCD
0429 A O2E5 A O3F7 A

HEAD HEX80 HSPAD
0303 A 04D6 A 0048 A

LECO LECOC LGET
0ZA4 A 042F A 02AT A

MEMAD MESS MULT
0002 A Q02E6 A 0250 A

5 ALSC USED AS

¥ 3k 3 e Ak

$201"
0465 A

$54n
0484 A

$BASC
040F A

$EA
0009 A

$G4"
052E A

$LP2
0287 A

$SAV3
028C A

$TTYA
0038 A

ADINB
04C6 A

BBUF2
03F6 A

DINS
052D A

bSO
0551 A

DSKTMP
0020 A

GETC
02A6 A

HSPRT
0439 A

LGETC
0431 A

NORMAL
0CO0l A

$202" $25
C461 A 02AB A

$55" $e0"
0498 A 049A A

$BBUF $BITO
0012 A 00C3 A

$EASC $EB
040E A 0016 A

$G5" $Go6"
052F A 0528 A

$NRGT $OVFL
0008 A 0288 A

$SELF  $SHFT
0002 A 027D A

$WlM swWa"
C4ES5 A 04E1 A

ADGBBF ADSKIN
0464 A 04C5 A

BIT1 BLANK
0004 A 04CD A

DINW DINWMX
04C3 A 04C7 A

DS1 DS2
0557 A 055A A

DTMS DTMW
04E3 A 04C2 A

HO004 HOO008
057E A O57F A

IBLKCT INBUFB
04DA A 0012 A

LINIT LLL
0410 A 0433 A

NPARMS NZ
0005 A 0005 A

16

$3n
0506 A

$70"
04AS A

$BUF2
033E A

$EBUF
0013 A

$Gon
0540 A

$PO0L
0271 A

$STAT#
C003 A

$SWRIT®
040D A

ACSKIO
C4AQ0 A

BOTTOM
033D A

CISC
0018 A

DS3
0560 A

ECHOGC
02A3 A

HOO1lF
0578 A

INBUFE
0013 A

LNUM
c4D8 A

NZRO
Co05 A

TEMP BUFFER

$3A"
0511 A

$71m
04AC A

$CMPR
0400 A

$EC
0026 A

$GETC
O3FE A

$PSIG
0002 A

$sToB"
0457 A

$X
02CD A

ADSKTM
04DC A

BUFPTR
04D9 A

DIVD
0266 A

DS4
0568 A

ERROR
0000 A

HOOCO
0570 A

INERR
03CF A

LONLN
042A A

0DbD
0003 A



OFFLN
03E¢ A

PUTC
028E A

RDSKIN-
C4F7 A

SIZESB
0001 A

WTLOOP
0307 A

84BA

ONLN OPCCDE
C3EE A COOC A

RO R1
00C0 A 0001 A

RDSKTM RDSTAT
04F4 A 0001 A

ST1 STATSU
0578 A 056E A

XoD X4000
04CG A 04CA A

B09D

p
0002 A

R2
0002 A

READ
0002 A

STATUS
0001 A

XTF
04CC A

PGECO
02CF A

R3
0003 A

RESET
C005 A

STNDRD
0002 A

X80
0302 A

IMPASP8K

PGETC
0200 A

RDCARD
03D4 A

RET
020F A

TYPE
02F7 A

X8000
02E4 A

PNTQM
0400

RDCHK
0003

SAVE
02D6

WAIT
0428

XFF
04CB

17

A

A

POA
600C A

RDCRD
02FB A

SECNC
0C01 A

WDSKOB
0442 A

z
0001 A

PPUTC
02A2 A

RDCRDP
03F5 A

SETADR
0004 A

WDSKTM
0472 A

PRINT
J01A A

RDSK
04F9 A

SIZE4
FFFF A

WRITE
0007 A



IMPASMEK



REVISION-G 081/82/74

IMPASM

O QO OV U N

paaeB370A

80an
neog
8020
0009
6000
2000
2000
pge0
9008
0ae0
2008
0o
aeae
006
299D
ABAE
2a0F
ag1a
211
2012
0a13
4014
2015
2616
9017
2818
8619
B31A
po1B
ag1c
001D
01E
@81F
0629
0621
@22
9923
0623
2023
0023
6323
0823
0923
20823
@623
0823
9823
023
@23
0023
2823
ea23
8023
pa23

agel
FFFF

1FFF
paal

P> P>

gagac
2008D
93aE
Q0GF
9810
ge11
0812
@6AM
96EF
2815
2016
2817
5018
0819
AB1A
G618
as1cC
291D
801E
FFFE
FFFE
FFFE
1699
1343

DPRPDFDP»PODOTOOEIOPEDOETWHOHD D

gaal
pBa2
2903
2684
20085
AagB

L]
2001
nga2
8903
8000
0008

p e i e i - e e M

823
2823
n924

aeaa
A8FF

>

6/25/74
.TITLE
SIZES =
SIZE4 =
.IF
STTOP =
DBGVER =
.BSECT
PNCHMD =’
.=.+08D
MULT: e=,+]
DIVD: =ot+l
GETC: =41
PUTC: =o+]
RDCRD:  .=.+1
INBUFB: .WORD
INBUFE: .WORD
ECHOGC: .=.+1

LINIT: .=.+1
WDSKTM: ,.=.+1

IMPASMS8K

IMPASMBK, ‘0880370A 6/25/74°

SIZE8=-1 IF 4K VERSION
SIZE8=1 IF 8K VERSION

1
-SIZES8
SIZES
8191

1

ac

INBUF
INBUF+79

-2
-2
-2
BADSTB
DSKERR

: DEBUG ALSO USES THIS LOCATION

i

kkkdkkkkhkkhkhkhhkhkhhhkhhkhhkhhhkhkhhkhhhkdehkhhhddhk

BAD SECTOR TABLE

ekdkkkhkkdkhhkhkhkhhkdkkkhkhhhkhkhhkhhkkkkkhkhkkkhkhkkkd

WDSKOB: .=.+1
RDSKIN: .=.+1
RDSKTM: .=.+1
HSPRT: =a+l
MESS: =+l
CLOSET: .=.+1
CLOSEQ: .=.+1
DSKOBJ: .WORD
DSKIN: .WORD
DSKTMP: .WORD
-ABST: .WORD
.WORD
r
2=1
P=2
ODD=3
B1lEQli=4
Nz=5
LEZ=11
RO=0
Rl=1
R2=2
R3=3
S=08000
ELIM=8
.PAGE
ZERO: +WORD
K255 .WORD

BOC ASSIGNMENTS

s NUMBER OF ERRORS LIMIT FOR EACH STATEMENT

‘CONSTANTS ®
2
255



1es8
199
110
111
112

113
114
115
116
117
118

0025
2826
027
2928
2029
292A
pa28
p02C
fa2n
002E
Aa2F
ag3a
pa31
8032
ag33
20834
2835
2a36
8837
6838
2839
203A
8938
293C
803D
083E
BA3F
0840
2041
fa42
2043
po44
0845
0046
0047
0848
0649
oA4a
ga4B
#a4cC
#e4D
PB4E
004F
a@59
0851
0952
2853
0854
8855
8856
0856
8056
2056
9056
2056

80856
2856
2856
9057
2858
2859

poaB
poal
e0a3
pBoe6
0088
72097
2809
o104
POAF
FFF@
FFF7
8000
6666
0040
P05A
0920
BA2F
939
8046
2038
7037
067F
003F
602A
0400
1000
8160
2082
0919
FFO0
2629
9858
80827
0028
00dD
2020
0038
082E
a03a
083D
5Ce9
2024
882C
2028
082D
#a25
0026
8921
13E8

9034
2938
8032
903C
AB35

00080
0oge
agag
085A

DOWWE PPPpPRPrrrrpIRPRPIPIPIIPIPIPIPIPIIIPIIIIPIIIIIIIPIIDIPIDDIDIIIDDD

K1l1:
Kl:

K3:

K62

K8:

K7:

K9:

K4:
K15:
XFFF@:
XFFF7:
X8a08:
X6666:
HEX40:
HEXS5A:
HEX28:
HEX2F:
HEX39:
HEX46:
HEX39:
HEX37:
HEX7F:
HEX3F:
HEX2A:
HEX408:
X10090:
K256
K2:
K16
XFF@0 <
RPAREN:
CHARX:
QUOTE :
LPAREN:
CR:
BLANKS:
SEMI:
DOT:
COLAN:
EQUAL:
SHLIN:
DOLLAR:
COMMA ;
CPLUS:
CMINUS:
CNOT:
CAND:
COR:
ERRBAS:
’

BLANK
CZERO
CAT
CMPY
CDIV

ACTR:
BCTR:
TCTR:
AMAX:

.WORD 11
.WORD 1
.WORD 3
.WORD 6
.WORD 8
.WORD 7
.WORD 9
.WORD 4
.WORD 15
.WORD  @FFF0
.WORD @FFF7
.WORD 08000
.WORD 16666
.WORD 049
.WORD  @5A
.WORD 02@
.WORD @2F
.WORD 839
.WORD @46
.WORD 930
.WORD @37
.WORD @7F
.WORD  @3F
.WORD @2A
.WORD 0400
.WORD £1009
.WORD 256
.WORD 2
.WORD 16
.WORD OFF@0
.WORD ) “/256
.WORD ‘X°/256
.WORD rrT/256
.WORD " (°/256
.WORD @D
.WORD o
-WORD “:°/256
.WORD “."/256
.WORD “3°/256
.WORD ‘="/256
SHL RA,D
.WORD ‘$°/256
.WORD ‘, /256
.WORD ‘+7/256
.WORD ‘-°/256
.WORD ‘$°/256
.WORD ‘&°/256
.WORD ‘1°/256
.WORD  ERBUF
= HEX20
= HEX349
= HEX40
= HEX2A
= HEX2F
.PAGE ‘VARIABLES *
ACTR,BCTR,TCTR, MUST BE
.WORD @
.WORD ¢
.WORD @
=+l

IMPASPS8K

.

/256
‘9°/256
‘@°/256
“*°/256
/77256

.. wo %o we w

IN THAT SEQUENCE
sASECT LOC CTR
;BSECT LOC CTR
; TSECT LOC CTR



119
120
121

123
124
125
126
127
128
129
139
131
132
133
134
135
136
137
138
139
148
141
142
143
144
145
146
147
1438
149
154
151
152
153
154
155
156
157
158
159
l68@
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181

B85A
2858
agsC
285D
@05E
@@sF
0060
8061
00862
2063
064
20865
0066
0067
00868
2969
8d6A
#a6B
#086C
946D
BO6E
ga6F
ea70
2871
2872
2073
2874
2875
2876
aa77
2078
2879
ap7A
8078
887C
887D
237E
0a7F
ga8e
gesl
0282
8483

0984
2885
0086
8087
2a38
2689
208A
2988
2a8C
208D
G08E
G08F
0098
2891
8092
8993
20894
a@95
8A96
pe97
A998

2058
p85C
paoe
80920
06A0
2960
20048
0009
8009
16C1
1FFF
1FFF
16Cl1
1FFF
1FFF
8062
p368B
2093
2000
878E
070E
0089
peel
893C
0009
9060
#0900
2876
00877
#0978
2979
Aa7A
0899
8a7cC
87D
9300
20089
a00@
2ees
2008
aB83

8034

0a85
2886
2087
pass
0889
2001
p08B
pa8cC
908D
003E
208F
281
6891
2601
8993
pa94
FFFE
FFFE
0000
3998

PRPPIPOEOPUIIOCTOIPOOOODOEP PP FETOPIONDOP PRI POIPEHDPIIIPIEPIPEOE

BMAX:
TMAX:
LOCCTR:
PASS:
INPTR:
LCPTR:
BASE:
TOP:
NEXT:
BASEA:
TOPA:
NEXTA:
BASEB:
TOPB:
NEXTB:
XINOK:
MOFLAG
SECT:
LOCREG
IFPTR:
IFPTRA
IFSTAT
IFMODE
PGRL:
IVAL:
ICLASS
FORMPT
FORMB:
FORMT:
FORMM :
FORMBN
FORMTN
EXPVAL
EXPPD:
EXPREL
NAM@ :
NAM1:
NAM2:
CNAMS
CNAM1:
STVAL:

amnDnonn .

DLEULE
STREL:
STPT:
ITVAL:
ITREL:
EC:
INDEV:
LBLPT:
ERRPT:
LCNT1:
LCNT2:
LISTMD:
ERRLST:
OBJMOD:
NOLIST:
NOCOM:
NOMAP:
IDSKIN:
IDSKTM:
HSPR:
TYPMOD:

.

o o oo oo oo

PO TN

oo

»

o=.+1
.=.t+1
.WORD
«WORD
+WORD
o=+l
«WORD
.WORD
+«WORD
.WORD
-WORD
.WORD
.WORD
.WORD
.WORD
e=.tl
«=.+l
.WORD
.WORD
.WORD
+WORD
-WORD
.WORD
.WORD
-WORD
-WORD

+
—

.+l
.+l
.+1

sEnonun
+
[

ORD
=,+1

WORD
WORD
WORD
WORD

=
¢ Q
+ X
Ll v

I |
+ T

.+l

+ +
— ot

e @ e & 2 2 e e o s o s & e o 0 8 e o+ o

wom oo
.
+
[

=
O
T+
[w

+
-

=+l
«=.+l
«=o+1
o=+l
.WORD
«=.+1
.WORD
=+l
«=.+1
«WORD
.WORD
«WORD
.WORD
JIF

IMPASM8K

)
2
INBUF
;s LAST
]
a
a
STBAS
STTOP
STTOP
STBAS
STTOP
STTOP

3
a
IFTAB-1
IFTAB-1

a ;IFSTATUS @=ENDIF LAST 2=IF LAST

1
60

D[Wm®

(SRR

4

I~ ne =

2

-2

4

2
DBGVER

; CURRENT LOC CTR
;PASS1 =@ , PASS2 =NON ZERO
s POINTS TO NEXT INPUT CHAR.

ACTIVE CHAR PTR (USED BY ERROR)

; EXTENDED INSTRUCTIONS OK? §=NO
:MULTIPLE OUTPUT FLAG 0=1ST 1=SUBSEQ.
;SECTION 1=ASECT 2=BSECT 3=TSECT

;: LOCAL REGION NUMBER (8 TO 255)

; INITIALIZATION FOR IFPTR
4=ELSE LAST
;8=SKIP 1=NO SKIP

;NUM OF LINES REMAINING ON PAGE
; INSTR. VALUE FROM DI TABLE

; INSTR CLASS DI TABLE

: SYMBOL TABLE FORM PTR

:FORM BEGIN FIELD BITS

; FORM TERMINAL FIELD BITS

;s FORM FIELD MASK

s FORM BEGINNING BIT NUMBER

; FORM TERMINAL BIT NUM.

;s VALUE FROM EXP.ROUTINES

sEXP PREVIOUS DEF FLAG

; EXP RELOCATION CODE

+ SYMBOL TALBE VALUE

; SYMBOL TABLE PREV. DEFINITION FLAG
; SYMBOL TABLE RELOCATION FLAG

; SYMBOL TABLE PRT.

; ITEM VALUE

; ITEM RELOCATION

; ERROR COUNT

:INPUT DEVICE @#=CR 1=KB 2=PT

: LABEL. PRT, USED BY ASSIGN DIRECTIVE
;POINTS TO NEXT ERROR ENTRY

;DEC LINE CNT FOR PRINTINGl (°8°/256)

;DEC LINE CNT FOR PRINTING2 (06666=3)
;VALUE FROM LAST LIST DIRECTIVE
;ERROR LISTING REQUESTED 1=NO
;#=NO OBJECT MODULE NZ=0BJ MOD
;8=NO LISTING

A=YES

: “=NO COMMENT PRINTING
NO MAP FLAG @=NONE

-2=NO, OTHER=INITIAL LOGICAL SECTION
2=NO, OTHER=INITIAL LOGICAL SECTION
@=HIGH SPEED PRINTER

;
;1=
; @=PRINT, NZ=TYPE OR PUNCH



182
183
184

185
186
187
188
189
190

192
193
194
195
196
197
198
199
209
201
292
293
204
205
296
207
249
299
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
237
231
232
233
234
235
235
237
238
239
249
241
242

7098
2999
2092

AA9A
A@9A
AG9A
299A
0008
A6A3
96F0@
A70E
@78F
2719
872B
g972C
a72Cc
Ba72C
272C
#72C
a72C
872D
A72E
B72F
2732
2739
A730
3731
8732
a7133
7734
A735
2736
8737
2738
@739
#739
8739
A73A
8738
873C
373D
B73E
A73F
9740
8741
0742
4742
6743
8744
6745
8746
0747
3748
8749
a74a
8748
#74C
874D
@74E
074F
w750

9009
2009

06A0
86F@
070E
070F
0719
p72B
0009

8D3B
n418
4801
2C15

4CD3
8937
8C21
3600
A709
4A01
4BO1
4801
21FA

4Caql
AB89
Ap96
Ag97
4Coa
ABBC
AB5D
9C9a
2C9B

2C9C
21E8
299E
216a
1101
A063
Adp4
A467
2C9D
2104
29486
2192
AB66
A467

W > > > P g gk B i

it i - s i

HHD>DDW®E>

W@ PPDHTDED DD -

ERDEB:
MAPDEB:

-WORD
.WORD
.ENDIF

.PAGE
.LOCAL

IMPASMSK

2
]

; 1=ERROR DEBUG MODE
; 1=MAP DEBUG MODE

"INITIALIZATION AND START’

;*************************************

.=P6A0
INBUF:
PGSTRG:

IFTAB:
TTLBUF:

«ASECT

.+80
Q+3g
.+1

.+10
=.+18
«WORD

-ENDIF

@

:+ PAGE STRING BUFFER

:IF TABLE

’****************************i********

;
START:

.
H

-~

NEW1:

-

.

IMP 16/L TEST

LD R3,HEX76%
RIN 918

AISZ RA,1

JSR QLINIT
.IF SIZES
MOVE BAD SECTOR TABLE
LI RO ,-48

LD R2,LABST
LD R3,ABST
LD R1,8(R2)
ST R1,@(R3)
AIS?Z R2,1

AISZ R3,1

AISZ RO,1

JMP NEW1
.ENDIF

LI RO,1

ST RA, INDEV
ST R@ ,HSPR
ST RA, TYPMOD
LI RO, 0

ST R@ , PNCHMD
ST RO ,PASS
LD R3,MSGBEG
JSR ONLMSG
READ MEMORY SIZE
JSR RDTTY

JMP START
JSR GSIZE

JMP $2

BOC Z,.+2

ST RO ,BASEA
ST R1,TOPA
ST R1,TOPRB
JSR GCOMMA
JMP $2

JSR GSIZE

JMP $2

ST R@ ,BASEB
ST R1,TOPB

;USE DEFAULT SIZE

;GET ALTERNATE REGION SIZE



IMPASM8K

243 6758 2C9E I JSR GNVC

244 9751 2118 A JMP NEWASM

245 9752 21D9 A JMP START s ERROR-EXTRA DATA
246 8753 : END OF MEMORY SIZE INPUT

247 08753 ?

248 @753 ; GET SIZE PAIR

249 2753 3 :

259 @753 GSIZ2E:

251 @753 296E A JSR $GDEC

252 @754 0288 A RTS

253 @755 AS511 A ST R1,$TMP

254 6756 2C9E 1I JSR GNVC

255 @757 2168 A JMP $3

256 8758 FP4B B SKNE RO ,COLAN

257 0759 2141 A JMP oH2

258 @75A 2165 A JMP $3 :FORCE ERROR

259 @75B 2946 A JSR $GDEC

269 675C 2163 A JMP $3 . FORCE ERROR

261 975D 8169 A LD RO, STMP

262 @75E D426 B SUB R1,K1

263 A7SF 6201 A RTS 1

264 8760 7CSE B $3: DS2 INPTR s INPUT CHAR PTR ;FORCE ERROR
265 8761 8208 A RTS 8

266 8762 :

267 6762 : GET DECIMAL VAL FOR SIZE

268 6762 :

269 0762 2C9F I SGDEC: JSR GITEM

270 0763 6208 A RTS

271 0764 8485 B LD R1,ITVAL

272 8765 5D@A A SHL R1,10 :VAL*1824

273 08766 82081 A RTS 1

274 0767 6768 A STMP: S |

275 0768 0760 A HEX768: .WORD 0760

276 8769 1E63 A LABST: .WORD @B1E63

277 #76A .PAGE "NEW ASSEMBLY’

278 976A .LOCAL

279 976A :

284 @76A s BEGIN NEW ASSEMBLY

281 B876A :

282 8767 4C%8 A NEWASM: LI R3,8

283 976B ASGC A ST RA , PNCEMD

284 #76C A@5D B ST RO ,PASS s+ B=PASS 1

285 876D A@69 B ST RO, XINOK : 0= EXTENDED INSTR ILLEGAL
286 #76E AB99 B ST RO ,0BIMOD

287 @76F .IF DBGVER

288 @76F A@98 B ST RO ,ERDEB : RESET ERROR DEBUG MODE
289 9770 AG99 B ST RO ,MAPDEB :RESET MAP DEBUG MODE
29¢ 9771 .ENDIF

291 9771 AASA B ST RO ,BMAX

292 6772 AA5B B ST RO, TMAX

293 0773 BoAd I ST R@ , PTRTAB ;s EMPTY POINTER TABLE
294 9774 BOAl I ST R@ , PTREND-1

295 0775 AlAA A ST R@ , TTLBUF+7

296 8776 8064 B LD R, TOPA

297 8777 AB6S B ST RO ,NEXTA

298 8778 8067 B LD RA,TOPB

299 98779 AG68 B ST R@,NEXTB

300 977A 4CH1 A LI RA,1

381 077B A993 B ST R& ,NOMAP

362 877C AP97 B ST RA,TYPMOD

303 977D A@89 B ST RO, INDEV ; INPUT DEVICE ©0=CR,1=KB,2=PT ;SET INPU
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384 @77E AP9]1 B ST RA,NOLIST ;SET LISTING MODE
3¢5 @877F AOSE B ST RO ,LISTMD

386 8780 AGSF B ST RO, ERRLST

397 8781 A@G96 B ST RO ,HSPR

368 B782 4CFE A LI RA,~2

369 2783 AM94 B ST R@,IDSKIN

319 @784 A@95 B ST. R@,IDSKTM

311 9785 ABlE B ST RO ,DSKOBJ

312 0786 4C95 A LI R9,5

313 4787 Al91 A ST RO, TTLBUF

314 9788 8138 A LD RA,SMAIN

315 @789 Al193 A ST R@, TTLBUF+4

316 #78A 8137 A LD RE, SMAIN+1

317 @78B A192 A ST RO, TTLBUF+5

318 678C 8136 A LD RO, SMAIN+2

319 978D Al91 A ST RO, TTLBUF+6

3208 G78E A@92 B ST RO, NOCOM

321 @78F 4FF5 A LI R3,-11

322 0790 8048 B LD R9,BLANKS

323 9791 890F A LD R2,$TTL

324 0792 A200 A ST RA,0 (R2)

325 6793 4A01 A AISZ R2,1

326 8794 4BA1 A AISZ R3,1

327 @795 21FC a JMP .-3

328 0796 4F9P6 A LI R3,6

329 6797 2Ca2 I JSR MANYNL

339 9798 9CA3 I LD R3,MSGNXT

331 A799 2C9B I JSR ONLMSG ; "NEXT ASSBMBLY *.ASM’
332 979A :

333 479a : INPUT CONTROL STATEMENT

334 079A 2C9C 1 JSR RDTTY

335 @79B 21CE A JMP NEWASM

336 979C 2Ca4 I JSR PRCTRL ; PROCESS CONTROL STATEMENT
337 879D 21CC A JMP NEWASM

338 @79E 29463 A JSR PINIT

339 479F 2CAS5 I JSR NEWLIN

348 8720 2132 A JMP NEXTST

341 @7A1 0728 A $TTL: .WORD TTLBUF+7

342 @7A2 ;

343 @7A2 ; PASS INITIALIZATION

344 @7A2 H

345 @7A2 4D@3 A PINIT: LI R1,3

346 B7A3 A46B B ST R1,SECT :SECT:=TSECT

347 @724 4DA1 A LI R1,1

348 @7AS5 A48E B ST R1,LISTMD

349 @7A6 2478 B ST R1, IFMODE

358 P7A7 4CAP A LI RO,0

351 @7A8 A00C A ST R, PNCHMD

352 @#7A9 BOA6 I ST RO, PGSTRG s RESET PAGE STRING
353 @7AA A@6F B ST R, IFSTAT

354 @7AB AQ6C B ST RA,LOCREG : LOCAL REGION NUMBER
355 @7AC ABS56 B ST RO ,ACTR

356 A17AD AO57 B ST R@,BCTR

357 @7AE AA58 B ST R%, TCTR

358 @7AF AASC B ST R#,LOCCTR

359 9780 BAAT I ST R@ ,SOUCK : SOURCE CHECKSUM
3686 37B1 BPAS I ST RA,0BJICK ;OBJECT CHECKSUM
361 @7B2 B46E B LD R1,IFPTRA

362 @7B3 A46D B sT R1,IFPTR

363 @7B4 8431 B LD R1,X6666

364 97B5 A488 B ST R1,EC

365 @7B6 A48D B ST R1,LCNT2

366 #7B7 4D39 A LI Rl,‘6°/256
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367 @788 A48C B ST R1,LCNT1
368 #7B9 4D37 A LI R1,55
369 #7BA A471 B ST R1,PGRL
3790 978B 8£94 B LD RA,IDSKIN
371 @7BC ABIF B ST RB,DSKIN
372 37BD 8095 B LD R@,IDSKTM
373 @7BE A020 B ST. R9 ,DSKTMP
374 97BF 2CA9 I JSR INITOR ; INITIALIZE OBJECT RECORD
375 @7CH 0268 A RTS
376 87C1 4D41 A S$MAIN: .ASCII “MAINPR’
B7C2 494E A
p7C3 5852 A
377 67C4 .PAGE "STATEMENT PROCESS AND FORM USAGE’
378 @87C4 .LOCAL
379 B7C4 ;
384 @7C4 : STATEMENT PROCESS
381 97C4 ;
382 @7C4 :
383 87C4 11A1 A $XARG: .WORD XARGCK
384 @67C5 2042 A SCB: .WORD "B’
385 47C6 4C18 A XERROR: LI RO,24; SYNTAX ERROR ;SYNTAX ERRCR
386 87C7 ;
387 87C7 2CAA I XERRl: JSR ERROR
388 97C8 :
389 A7C8 2105 A JMP DIREND
398 #7C9 2CAA I ERRST: JSR ERROR
391 G7CA 4C90 A LI RO, 0
392 #7CB 4Dp@1 A INABS: LI R1,1 ;ABS
393 37CC 2CAB I INOUT: JSR OUTWRD
394 97CD 2163 A JMP ENDST

395 @7CE H

396 87CE 2DF5 A DIREND: JSR @SXARG

397 A7CF 2CAC I JSR OIBREP ;OUTPUT INPUT BUFFER AND REPORT ERRORS
398 97p9 2162 A JMpP NEXTST

399 97D1 2DF2 A ENDST: JSR @S XARG

409 987D2 2CAD I JSR REPERR +REPORT ERRORS

481 6703 NEXTST:

402 97D3 8896 B LD RO ,HSPR

493 97D4 AA97 B ST RO , TYPMOD

464 @7D5 8455 B LD RO, ERRBAS

465 P7D6 ABSB B ST R, ERRPT

496 @7D7 4C@4 A LI RO,8

407 07DS AOGA B ST R ,MOFLAG

468 97D9 4DF1 A LI R1,-15

499 @7DA 4409 A PULL RO

419 97DB 4941 A AISZ R1,1

411 @7DC 21FD A JMP -2

412 67DD 81E7 A LD R@, $CB

413 97DE BOAE I ST RO, RELTB+3 ;REPLACE B IN ENTRY WHICH MAY HAVE I
414 @7DF :

415 @7DF :

416 @7IDF 2CAF I JSR READ

417 B7E@ 2C9E I NEXTLB: JSR GNVC ;GET NEXT VALID CHAR
418 @7E1 21EC A JMP DIREND ;FINISH STATEMENT (END OF STAT)
419 97E2 FP4A B SKNE R@,DOT

420 B7E3 2108 A JMP $DOT : DIRECTIVE OR .=
421 O07E4 ; LABEL, INSTR OR FORM

422 97E4 2CBO I JSR BLDNAM ;BUILD NAME

423 87E5 21E@ A JIMP XERROR ;NO NAME

424 97E6 F@4B B SKNE RO, COLAN

425 P7E7 24B1 I JIMP LABEL : LABEL
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sASSIGN DIRECTIVE l

;s IF BYPASS?

; INSTR OR FORM SEARCH

; INPUT CHAR PTR

DIRECTIVE OR INSTR OR FORM SEARCH

SKNE RA,EQUAL
JMP ASSIGN
JSR IFBYP

JMP $SERCH
JSR GNVC

JMP XERROR
SKNE RO ,EQUAL
JMP DOTASN
DSZ INPTR

LI RB, . /256
JSR BLDDIR
JMP XERROR
JSR DISER

JMP $5A

MATCH FOUND

LD RO, 0 (R3)
LD R1,1(R3)
ST RO, IVAL
ST R1,ICLASS
LD RP, XINOK
RCPY R1,R2

JMP P (R2)
TABLE EXHAUSTED,
LI RA,2

ADD R@,CNAM@
ST RO ,CNAMD
JSR STSER

JMP $7A
PROCESS FORM REFERENCE
LD RA,-2(R3)
ST RO, $SFVAL
LD RO, 0 (R3)
OR RO ,K4

ST R®,0 (R3)
LD RO ,STPDEF
BOC 2,87

LD R#,-1(R3)
AND RA,K3

ST RO, S$FREL
LD R2,FORMPT
LD R#,0 (R2)
ST R ,FORMT
LD R%,1(R2)
ST RO , FORMB
LI RO,16

ST RA , FORMBN
ST RO, FORMTN
LD R4 ,FORMB
JSR SFBIT

JMP $13

ST R@,FORMB
JMP $11B

TOP OF FORM LOOP
JSR EXPABS
JMP $8

AND RO, FORMM
LD R1,SHLIN
ADD R1,FORMTN
ST R1,$9

SEARCH

-

;s EXTENDED INST OK FLAG (9=NO)

FORM IN SYMBOL TABLE

18T 2 COMPRESSED CHARS. OF NAME

;1ST 2 COMPRESSED CHARS.

OF NAME

;s SEARCH SYMBOL TABLE
; TABLE OVERFLOW

;FORM VALUE

;SET USED BIT

;ERROR NOT PREV.

:FORM FIELD

;FORM FIELD
; INITIALIZE
;FORM FIELD
;FORM FIELD
; FORM FIELD

END
FIELD

;s FORM
: FORM

DEFINED

TERMINAL BITS
BEGIN BITS
BEGINNING BIT NUMBER

TERMINAL BIT NUMBER
BEGIN BITS

BEGIN BITS

;GO TO BOTTOM OF FORM LOOP

NONE
; FORM FIELD

; FORM FIELD

MASK RIGHT JUSTIFIED ;MASK

TERMINAL BIT NUMBER ;TERMIN
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2823
0824
2825
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282A
0828
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72839
2831
2831
2832
2833
n834
9834
#3835
8836
8837
2338
839
A83A
9838
8838
4838
283B
883C
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346
83841
7842
9843
2844
n845
8846
7847
8847
2847
848
2849
f84A
A84B
2848
8848
984B
284C
284D
084E
B84F
A859
0851

p30a
C143
Al42

8A7A
8477
5100
3483
11062
3482
1532

8875
2929
212B
AB75
A534
2C9D
2125
8531

D441
C478
A478

8076
2915
2124
AP76
D441
C479
A479

3478
D479
F525
2108
C425
C44p
A501
4CP1
5Ca4d
D@26
aAd77
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4DOF
1541
202
12982
5C91
0201
5Ca1
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HALT

ADD R@,$FVAL
ST RO ,SFVAL
NOW CHECK FOR EXP. SIZE
LD R@,EXPVAL
LD Rl ,FORMM
Calr R1,0

RAND R1,R@

BOC zZ,$11
RXOR R1,R8

BOC NZ,$10
BOTTOM OF FORM LOOP
LD R@,FORMB
JSR $FBIT

JMP $13

ST R@ ,FORMB
ST R1,$TMP
JSR GCOMMA
JMP $8

LD R1,STMP
SUB R1,K16
ADD R1,FORMBN
ST Rl ,FORMBN
LD R@,FORMT
JSR SFBIT

JMP s1@

ST R@ , FORMT
sSuB R1,K16
ADD Rl ,FORMTN
sT R1,FORMTN

GENERATE MASK

LD R1,FORMBN
SUB R1,FORMTN
SKNE  R1,HEXF
JMP $F16

ADD R1,K1l

ADD R1,SHLIN
ST R1,$11A
LI RO, 1

SHL RO, 0

SUB R3,K1

ST RO, FORMM
JMP $12
SPECIAL

JSR EXP

JMP $8

JSR OUTWRD
JMP ENDST

; *** A SHL INST. WILL BE STORED HERE ***

;FORM VALUE

;FORM VALUE

ERROR

+EXPRESSION VALUE ;VALUE FROM EXP.
+FORM FIELD MASK RIGHT JUSTIFIED ;MASK

$sERROR - FIELD OVERFLOW
;FORM FIELD BEGIN BITS

END
FIELD

; FORM

: FORM BEGIN BITS

;s FORM
s FORM

FIELD
FIELD

BEGINNING BIT NUMBER
BEGINNING BIT NUMBER

s PREV

;FORM FIELD TERMINAL BITS

;FORM FIELD TERMINAL BITS

;s FORM
; FORM

FIELD
FIELD

TERMINAL
TERMINAL

BIT NUMBER
BIT NUMBER

sPREV B

: FORM
;s FORM

FIELD BEGINNING BIT NUMBER
FIELD TERMINAL BIT NUMBER

;SPECIAL CASE 16 BIT FORM

;SHL R@,0 INSTR.
; *** CAREFUL **%*

: e de e od g de ok ok ok kode ok dodk ok k

:FORM FIELD MASK RIGHT JUSTIFIED ;FORM

CASE 16 BIT FORM TO ALLOW RELOCATABLE ADR

FIND BIT NUM IN WORD(R®), RESULT IN Rl, SHIFT RO ACCORDINGLY

LI R1,15
BOC NZ,SFB1
RTS

BOC P,SFB2
SHL RO,1
RTS 1

SHL RO,1
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552 #8532 49FF A AISZ R1l,-1

553 6853 3081 A NOP

554 0854 21F9 A JMP $FB1

555 @855 ; MISSING ARG ERROR

556 @855 4C@8 A $8: LI RG,8; MISSING ARG. ERROR
557 8856 2CAA 1 JSR ERROR

558 8857 H FORM PROCESS END

559 9857 816C A $13: LD R@,SFVAL ;FORM VALUE

569 9858 850C A LD R1,$FREL

561 9859 2CAB I JSR OUTWRD

562 B85A 24BA 1 JMP ENDST

563 @358 ; ERROR - FIELD OVERFLOW

564 B885B 4Cd6 A $16: LI RO,6; VALUE ERROR

565 685C 2CAA I JSR ERROR

566 885D 21F9 A JMP $13

567 085E :

568 @85E : ERROR ILLEGAL INSTR

569 B85E 4C2A A $7: LI RO,42; UNDEFINED INSTRUCTION
578 @85F 24BB 1 JMP ERRST

571 0869 H ERROR SYMBOL TABLE OVERFLOW

572 0860 4C24 A $7A: LI RB,36; TABLE OVERFLOW ERROR
573 #3861 24BB I JMP ERRST

574 9862 0863 A STMP: =.+1

575 9863 @60F A HEXF: .WORD ar

576 7864 #8865 A SFVAL: .=.+1 ;FORM VALUE

577 0865 6866 A SFREL: .=.+1

578 0866 .ENDIF

579 4864 .PAGE “END DIRECTIVE’

588 0866 .LOCAL

581 0866 2631 A $X2¢31: .,WORD 02031

582 6867 ;

583 0867 : END DIRECTIVE

584 ¢367 :

585 4867 END:

586 0867 2CBC I JSR OOREC ;OUTPUT OBJECT RECORD IF ANY
587 0#868 2CB9 I JSR EXP

588 #8869 3081 A NOP

589 @85A 3881 A RCPY R2,R9

594 @86B 1502 A BOC NZ,.+3

591 985C 4C2A A LI RO ,42; UNDEFINED ERROR
592 @86D 2CAA I JSR ERROR

593 AB86E 8C6B B LD R3,SECT

594 @86F 845C B LD RO, LOCCTR

595 @870 A355 B ST RA,ACTR-1(R3)

596 #8871 8758 B LD R1,AMAX-1(R3)

597 9872 2CBD I JSR MAXR1 :SET Rl = MAX OF Rl AND R4
598 2873 A758 B ST R1l,AMAX-1(R3)

599 #4874 806D B LD R@,IFPTR

670 0875 F@GE B SKNE RO, IFPTRA

641 4876 2102 A JMP .43

682 0877 4Cl2 A LI R9,18; NESTING USAGE ERROR
583 0878 2CAA I JSR ERROR

634 0879 8¢7A B LD RO ,EXPVAL

605 @87A 2CBE I JSR OVAL

686 B87B 2CAC I JSR OIBREP ;OUTPUT INPUT BUFFER,REPORT ERRS.
667 987C 805D B LD RA,PASS

608 ¢87D ClES A ADD RO,$X2031

609 387E BABF I ST RO, MSGP

61@ @87F 805D B LD R@,PASS

611 @884 1102 A BOC 7 ,ENDP1

612 8881 1459 A BOC B1EOQ1,ENDP3

14



613
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6538
639
648
641
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643
644
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646
647
648
649
6558
651
652
653
654
855

657
658
659
669

661

662
663
664
665
666
667
668
669
670
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672
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674
675

2882
2883
7883
2883
43883
2883
2884
885
98856
2887
a8383
2389
288A
288B
n88C
288C
A88D
A38E
@88F
#3946
23891
2892
2893
9894
7895
28945
0R9%
#8956
9897
4898
A899
2839A
6898
9289C
#89D
@89E
889F
28AQ
f8Al
@8A2
A8A2
#8Aa2
08A2
A8A3
08A4
fA3A5
2846
#8A7
#8A8
A8A9
#8A9
98A9
#8A9
#8Aa9
88AA
A8AB
28AC
38AD
@8AE
8AF
#3880
9881
98B2

1326

4CA9
Al54
Al54
4041
8091
CosF
D@26
1501
4D@2

F440
2108
8099
1146
8096
11a3
8@1E
Cca4o
1101
4D8A3

A45D
8029
1B@2
2C1C

138
8696
1502
9Ccca
2C18
2CC1
895D
1419

2CC2
2CC3
848F
AGSE
AF@6
2CA2
24C4

2CC5
8993
1102
2CC6
2101
2CC2
2919
2Cccl
785D
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NDP2:

BEGP34:

BOC ODD,ENDP2
END PASS 1

LI R%,0

ST RA,TLAST
ST’ RO ,OLAST
LI Rl,1

LD RO ,NOLIST
ADD R9,ERRLST
SuUB Rf,K1

BOC NZ,.+2

LI R1,2

.IF SIZES
SKNE R1,K2

JMP $EP1

LD R6 ,0BJMOD
BOC Z,$EP1

LD RA ,HSPR
BOC %Z,$EP2

LD R@ ,DSKOBJ
ADD RE,K2

BOC Z,$EP1

LI R1,3
.ENDIF

ST R1,PASS
LD R ,DSKTMP
BOC LEZ,$51
JSR QCLOSET
ST R@, TLAST
LD RO ,HSPR
BOC NZ,.+3

LD R3,S$TTL
JSR @MESS

JSR OEPHM

LD R# ,PASS
BOC B1EQ1 ,BEGP34
BEGIN PASS 2

JSR RESETP
JSR PINIT

LD RO ,ERRLST
ST R@,LISTMD
LI R3,5

JSR MANYNL
JMP NEXTST
END PASS 2

JSR OPTRS

LD RO ,NOMAP
BOC Z,.43

JSR OMAP

JMP +2

JSR RESETP
JSR SEL

JSR OEPM

IS2 PASS

IMPASM8K
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;BEGIN PASS 3 OR 4

;OUTPUT ALL POINTERS



IMPASM8K

676 B8B2 8099 B LD RO ,0BJIMOD
677 08B3 1145 A BOC z,$FINIS
678 98B4 B@AlE B LD R#®,DSKOBJ
679 08B5 1206 A BOC P,$58

684 38B6 9CC7 I LD R3,MS5GTO
681 A48B7 AC97 B ST R3, TYPMOD
682 @8BS 2C9B I JSR ONLMSG

683 08B9 2CAS I JSR NEWLIN

654 (8BA 0008 A HALT $WAIT FOR PT PUNCH ON
685 @8BB 2CC8 I JSR LEAD

686 28BC :

687 @8BC $50:

68% @8BC 805B B LD RO, TMAX
689 @G8BD BACYO I ST RO, TTLBUF+3
690 PSBE 805A B LD RO, BMAX
691 O08BF BSCA I ST RO, TTLBUF+2
692 P8CO 8D6E A LD R3,$TTL
693 28C1 2CCB I JSR CKPNCH ;CHECKSUM AND PUNCH
694 @3C2 2CCC 1 JSR OGLOB

695 98C3 2CC3 1I JSR PINIT

695 48C4 8@5D B LD RA,PASS
697 08CS 848F B LD R1,ERRLST
698 @#8C6 F@27 B SKNE RO ,K3

699 @8C7 A48E B ST R1,LISTMD
700 98C8 24C4 I JMP NEXTST

761 @8C9 :

782 68C9 : OUTPUT ERROR LINES
703 98C9 :

764 @8C9 4CA1 A SEL: LI RA,1

785 88CA AGSE B ST R@,LISTMD
786 @8CB 2CAS I JSR NEWLIN

787 68CC 8888 B LD R2,EC

768 @8CD 4D28 A LI R1,020

769 98CE 8169 A LD RO, $NO

716 @8CFP F831 B SKNE R2,X6666
711 #8D# 2CCD 1 JSR 02CH

712 88D1 F831 B SKNE R2,X6666
713 88D2 2101 A JMP 42

714 08D3 2CCE 1 JSR OSPDEC

715 88D4 9CCF I LD R3,MSGNOE ; "ERROR LINES’
716 98D5 2CDO I JSR OMSG

717 88D6 9268 A RTS

718 @8D7 :

719 @8D7 08D8 A STMP: =41

728 (SD8 4E4F A $NO: .WORD ‘NO”°

721 @8D9 @8DA A TLAST: .=.+1

722 O8DA 98SDB A OLAST: .=.+1

723 @8DB :

724 #8SDB :

725 98DB :

726 98DB ENDP3:

727 ASDB 2967 A JSR OPTRS

728 68DC .IF SIZES

729 #8DC 8A5D B LD R% ,PASS
730 88DD D@27 B SUB R9,K3

731 68DE 1584 A BOC NZ,SOE

732 @8DF 8993 B LD RO, NOMAP
733 GSE@ 1182 A BOC %,SOE

734 @8E1 2CC6 1 JSR OMAP

735 @8E2 29E6 A JSR SEL

736 98E3 .ENDIF

737 B8E3 $OE:

738 @8E3 4C81 A LI RA,1

12
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755
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758
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763
764
765
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767
768
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772
773
774
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776
777
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779
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781

P8E4
B8ES5
A8E6
B88E7
A8ES
28E9
P8EA
98EB
88EC
A8ED
G8EE
@8EF
g8Fg
28F1
B8F2
B8F3
28F4
28F5
A8F6
Q8F7
g8F8
a8F9
P8F9
@8F9
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@A3FE
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3991
A932
p9a3
2984
23a5
2906
72937
8908
29089
290a
890B
gogc
294D
P90E
890F
fo1g
p911
8912
#2913
7914
3915
A916
2917
p918
8919
#91A
918
p91C
91D
A91E
B891F
9920

AQ8E
887A
Al4D
887C
1101
Da26
Al48
8D44
2CCB
801E
1803
2C1D
AlE9
2102
2CCs8
0089
2942
9CD1
2Cod
813E
2CD2

81DF
1105
8D4C
2C9B
81DB
DB26
2CD2
81D9
1128
8D13
2C9B
81D5
D26
2CD2
211A
2909
4C41
5354
2054

AC AN
T2l

5820
5345
4354
AF52
2028
4845
5829
3p2@
2009
7917
4C41
5354
204F
424A
2853
4543
544F
5220
2848
4558

HYPHHDIPHPPOPOHP>EPD>Om

PPP PP PDP DD DD PP PP DDD AP DDA D

SFINIS:

SFIN2:

SM1:

SM2:

-WORD
.WORD

.ASCII

IMPASMS8K

RO ,LISTMD
RO ,EXPVAL

R@ ,ENDBUF+3

RO ,EXPREL
Z,.+2
RO ,K1

R@, ENDBUF+2

R3,SEB
CKPNCH

RO ,DSKOBJ
LEZ,.+4
@CLOSEO
R@,OLAST
«+3

LEAD

OEPM
R3,MSGOCK
OMSG
R@,0BJCK
OHEX

SIZES
RO, TLAST
Z2,SFIN2
R3,SM1
ONLMSG
R@, TLAST
R8,K1
OHEX
R@,OLAST
2 ,$FIN3
R3,$M2
ONLMSG
RA,OLAST
RA,K1
OHEX
SFIN3
41

;EXPRESSION VALUE

;EXPRESSION RELOCATION MODE

;OUTPUT LEADER TO PT
; WAIT FOR PT PUNCH OFF

: "OBJECT CHECRSUM =

;OBJECT CHECKSUM

‘LAST TEMP SECTOR (HEX)="

2
.+1

"LAST OBJ SECTOR (HEX)="

13



782
783
784
785
7856

788
789
798
791
792
793
794
795
796
797

799
8@9
801
802
8903
804
885
885
807
88
849
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
849
841
842
843

po21
8922
9922
8923
9924
9925
7926
2927
9928
7929
9929
A92A
po2a
B#92A
9928
092C
292D
P92E
P92E
P92F
2930
7931
9932
0935
2936
0937
n937
8937
0937
2937
6938
3939
793A
293B
893C
993D
PO3E
A93F
2949
n941
@942
0943
0943
7943
8943
4943
4943
9944
7945
946
8947
8948
9949
p94A
994B
#94C
294C
094D
PO4E
PO4F
0959
9951
8952

293D

8096
1585
4CAD
2C1Aa
4ACoC
2C1Aa
2ClA

24D3

2CAC
2917
2CC6
2185

2831
719
931
Ccan4
09935
92936
9937

8D3C
AC97
2C9B
8096
AQ97
813C
F1F0Q
0209
8D3B
2C9B
81F3
24D2

2CAS
2CD4
4F02
AC6B
8857
A@S5C
9CD5
AD8SC
2CA9

8D8A
8309
1541
24BC
3181
8301
2CAB

DWW P

(=]

HPHDPDPDE-O> PPPEIIP P HDMH

HPHDE®EPHHA

DD D

$FIN3:

SFIN1:

7
ENDP4:

X2031:
S$STTL:
SEB:
ENDBUF:

SOUCK:
OBJCK:

Q ~e e ~e
]
o
=
e

PTRS:

SNP:

.ENDIF
JMP

JSR
JSR
JSR
JMP

-WORD
.WORD
-WORD
«-WORD
«=.+3
e=otl
'=‘+1

IMPASMSBK

RO ,HSPR
NZ,$FIN1
R@,0D
@HSPRT
R@,A4C
@HSPRT
@QHSPRT

NEWASM

OIBREP ;OUTPUT INPUT BUFFER,REPORT ERRS.
OPTRS ;OUTPUT POINTERS

OMAP

$OE ;OUTPUT END RECORD

82031
TTLBUF
ENDBUF
2Coe4

OUTPUT END PASS X MESSAGE

JMP

R3,MSGEP

R3,TYPMOD

ONLMSG : "END PASS 1°
RO ,HSPR

R@ , TYPMOD

RO, MSGP

RO ,X2031

R3,MSGSOV
ONLMSG
R@, SOUCK
OHEX

OUTPUT POINTERS

NEWLIN
06B

R3,2
R3,SECT
R4 ,BCTR
RA,LOCCTR
R3,PTABF
R3,STMP
INITOR

R3,$TMP
R@,8 (R3)
NZ,.+2
OOREC
RG,R1

RO ,1(R3)
OUTWRD

14



844
845
844
847
842
849
850

853
854
855

856
857

858
859
869

861
862
863

864

865
867

8953
9954
0955
956
A956
2956
9957
2958
7959
895A
9958
795C
A95D
B95E
#95F
960
9961
8962
2963
9964
n965
3966
2967
2968
2969
A36A
p96B
B#95C
896D
A96E
gISF
0978
2971
972
8973
6974
2975
2976
8977
72978
2979
997A
#97B
g97C
297D
A97E
897F
9sa
8981
9982
2983
9984
8985
A986
2987
2988
8989
298A
9988
pasc
098D
@98E
A98F

7983
7982
21F6

a957
4E53
4328
494D
582D
3136
2041
5353
454D
424C
4552
0DOA
4D45
4D4F
5259
283D
o33
#9968
4E45
5854
2041
5353
454D
424C
5928
AD3A
2A2E
4153
4D29
0000
8975
454E
44290
5041
5353
2029
2000
7a97C
534F
5552
4345
2043
4B2E
3D29
aaae
2984
5455
524E
205%
5420
5055
4E43
4820
AF4E
2041
4E44
2059
5553

> PP

PPPPPDPPPIPPPPPPPPIPPIDIDPPIIPIPIPIDPIDDPPBDIDDDDDDDDD DD DD

we ~e

MSGBEG:

MSGNXT:

MSGEP:

MSGTO:

Is2
ISZ
JMP

IMPASMS8K

$STMP
$TMP
SNP ;LOOP FOR NEXT PTR

END OF POINTER OUTPUT

-WORD
.ASCII

.WORD
.ASCII

+WORD
+«WORD
.ASCII

.WORD
.ASCII

«WORD
.WORD
.ASCII

.WORD
«WORD
-WORD

+.ASCII

.WORD
-WORD
.ASCII

o+l
NSC IMP-16 ASSEMBLER’

#DOA
"MEMORY ="

a
W+l
"NEXT ASSEMBLY’

@DdA
‘%  ASM

]
.+1
"END PASS”

+1
SOURCE CK.="

NN

9
41
‘TURN PT PUNCH ON AND PUSH RUN’

15



IMPASMSBK

0990 4824 A
#991 5255 A
7992 4E2@ A
868 0993 @086 A .WORD @
869 6994 9995 A MSGOCK: .WORD .41 .
870 0995 204F A .ASCII ° OBJ.CK.=
@996 4242 A
997 2E4A3 A
998 4B2E A
#4999 3D28 A
871 #99A @¢9@ A .WORD @
872 699B 699C A MSGNOE: .WORD .+l
873 099C 2@45 A .ASCII ° ERROR LINES’
g99D 5252 A
@99E 4F52 A
@99F 264C A
A9A7 494E A
#9a1 4553 A
874 089A2 00093 A .WORD @
875 @9A3 .PAGE "IF,ELSE,ENDIF DIRECTIVES’
876 69A3 .LOCAL
877 @9A3 :
878 @9A3 : IF,ELSE,ENDIF DIRECTIVES
879 fA9A3 :
888 @9A3 IF:
881 09A3 8¢70 B LD RA, IFMODE
882 09A4 C@6F B ADD RO, IFSTAT
883 @9A5 8C6D B LD R3,IFPTR
884 @9A6 FD2D A SKNE R3,IFTBL
885 @B9A7 216F A JMP sov ;IF TABLE OVERFLOW
886 #9A8 786D B 152 IFPTR
887 A9A9 A391 A ST RA,1(R3)
888 @9AA 4C92 A LI RO, 2
289 §9AB AA6F B ST RA,IFSTAT
290 @9AC 2CBS I JSR EXPABS
891 @9AD 214C A JMp SNOEX ;sERROR - NO EXP
892 99AE Ef23 B SKG R@,ZERO
R93 QAAF 4Cd0 A LI R@,0
894 @9B7 1101 A BOC Z,e42
895 49B1 4C@1 A S$1: LI RG,1
896 79B2 6078 B AND RA, IFMODE
897 @9B3 AA78 B ST RO, IFMODE
898 #9B4 887A B LD RA,EXPVAL +EXPRESSION. VALUE
899 09B5 2CD6 I JSR OHEXIF
908 P9B6 24D7 I JIMP DIREND
941 @9B7 :
902 B9B7 : IF TABLE OVERFLOW
993 99B7 4C24 A SOV: LI RA,36; TABLE OVERFLOW ERROR
994 @9BR 2CAA I JSR ERROR
995 B89B9 24D7 I JMP DIREND
996 P9BA : NO EXP ERROR
907 09BL 4C2A A $NOEX: LI RA,42; UNDEFINED ERROR
908 P9BB 2CAA I JSR ERROR
909 P9YBC 21F4 A JMP $1
910 A9BD ;
911 @9BD ; ELSE DIRECTIVE
912 @9BD :
913 @9BD ELSE:
914 PIBD 8@6F B LD RO,IFSTAT ; IF STATUS
915 @9BE F@40 B SKNE RA,K2
916 79BF 2103 A JMP $ELOK ;ELSE OK

16



917
918

92¢@
921
922
923
924
925
926
927
928
929
938
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946

947
948
949
950
951
952

954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977

a9Ceo
99Co
#9Cl1
A9C2
A9C3
89C3
79C3
p9cC4
B9Cs
29Cs
@9C7
29Cs8
29C9
goca
gaca
A9CA
a9Ca
29Ca
99CB
729CC
83CD
89CE
BoCF
poDe
a9D1
@9D2
#29D3
#9D4
99D4
#9D5

A#9D5
#9D5
29D5
#9D5
A9D5
99D5
#9D6
9907
39D8
29D9
#9DA
99DB
89DC
29DD
09DE
A9DF
A9EM
B9E1
A9E2
99E3
@9E4
89ES
A9E6
A9E7
A9ES
09E9
PIEA
69EB
09EB
99EB
A9EC

4Cl2
2CAA
24D7

4C04
RO6F
3078
5000
6026
AB70
24D7

886F
11F4
906D
6026
AB79
986D
6828
AB6F
7C6D
2407

8718

2CB3
4Caa
A@75
A876
Al64
4Ca1
Al64
4COF
Al5E
2Cp8
24D9
4309
2CB5S
2141
2155
47082
83FF
7029
2151
AD54
8074
Al54

2C9D
213E

[

HDm>Wwm P

HOWEmWwoDwE > o

>

PO EPDDDIADAADDDD DO W > H

ot

’
SNERR:

SELOK:

e we we

ENDIF:

7
IFTBL:

T Ne e~

$LOOP:

NESTING
LI

JSR

JMP
ELSE OK

JMP

IMPASMSK

ERROR
RG,18;
ERROR
DIREND

RO ,4

RO ,IFSTAT
R@,IFMODE
RA,0
R8,K1
R@,IFMODE
DIREND

ENDIF DIRECTIVE

LD
BOC
LD
AND
ST
LD
AND
ST
DSZ
JMP

-WORD
.IF

«PAGE
.LOCAL

R&,IFSTAT
%, $NERR
RO ,@IFPTR
RA,K1

RO, IFMODE
RA,QIFPTR
RO ;K6

RO, IFSTAT
IFPTR
DIREND

IFTAB+9
SIZES

"FORM DIRECTIVE’

FORM DIRECTIVE

JSR
JMP

IFBYP
RO,0

R@ ,FORMB
R@ ,FORMT
RA ,FORMV
R3,;1

RO ,FRMREL
RB,15
R@,S$BBIT
GFORM
XERROR
R3

DISER
«+2

$24

R3
RB,-1(R3)
R@,K8

$29
R3,S$SFPTR
R@ ,FORMPT
R@,S$FFFF

GCOMMA
SEND

17

NESTING - USAGE ERROR

;COMPLEMENT IF MODE

sNESTING ERROR

: STATUS

s IF TABLE LIMIT

;FORM FIELD BEGIN BITS

sFORM FIELD TERMINAL BITS

;GET FORM NAME
; SYNTAX ERROR - NO SYMBOL

;DUP DEF ERROR
:FORM PTR



978
979
o880
981
982
983
934
985
986
987
988
989
990
991
992
993
994
995

997

998

999
1098
1801
1002
1403
log4
1085
1006
1007
1008
1049
1010
1411
1a12
1013
1014
1415
1016
1817
1818
1819
1629
1621
1822
1623
1924
1625
1826
1027
1028
1629
1838
1931
1932
1033
1034
1035
1836
1037
1638
1639
16440

#9ED
A9EE
Q9EF
09F0
P9F1
B9F2
A9F2
99F3
B9F4
A9F5S
A9F6
B9F7
89F7
@9F8
d9F9
99FA
09FB
99FC
AIFC
#9FD
A9FE
09FF
3AD0
8Ag1
BA02
ga83
pAGS
2APRS
2AB6
oaa87
gAO8
oA09
PABA
0A9B
8ARC
fAAD
OAPE
9A0E
8ARE
OAQF
aalae
8Al1l
oa12
3Al3
AAl14
pals
2A16
AAl7
pals8
0al19
PAlA
galB
galC
8A1C
9A1D
PALlE
GALF
2029
8Aa21
PA21
PA22
@A23
gA24

814E
1263
4C12
2CAA
2139

2CDA
21FB
D147
D@49
12F8

2C9E
2183
Fo46
2113
7CSE

804D
C13E
aAle1
4Co1
5Caa
Cca75
A@75
8138
D@7A
Al136
Co26
Ca4pD
AlQl
4Ca1
5Cae
Cca76
Af76
21DD

812D
D@7A
Al2B
Co4D
Ca26
Al@F
804D
Ca7a
Al@1l
4Ca1
5CO0
D@26
5000
1565

2CB9
21p1
6427
A520
2102

2CDB
21cC
5Cae
C119

> P oD

oo Jiv e B ]

POEPIFIOEPEIPEEPPDPT

PRPEPIPPOERIPOOPRP

W

g i )

$4:

$5:

U ~e we
i
w
(1]

$2:

$2A:

$3:

LD RO ,$BBIT
BOC P,$18

LI RO,18;
JSR ERROR

JMP SEND

JSR EXPP7

JMP S11

SUB RO,S$BBIT
SuB RO ,K2

BOC P,S11

JSR GNVC

JMP $12

SKNE R%,LPAREN
JMP $13

DSZ INPTR

NO PRESET VALUE
LD RA,SHLIN
ADD RA,$BBIT
ST RG,S$4

LI RO,1

SHL RO,0

ADD RO ,FORMB
ST R@ ,FORMB
LD RO, SBBIT
SUB RG ,EXPVAL
ST RO,S$BBIT
ADD R@,K1

ADD RO ,SHLIN
ST RO,SS

LI RO,1

SHL RO ,0

ADD RS ,FORMT
ST R@ ,FORMT
JMP SLOOP
PRESET VALUE

LD R@,$BBIT
SUB RB ,EXPVAL
ST RO ,SBBIT
ADD RP,SHLIN
ADD RO ,K1

ST RO,S$3

LD R% ,SHLIN
ADD RO ,EXPVAL
ST RO,S$2

LI R9,1

SHL RO ,0

SUB RB,K1

CAl RG,Q

BOC NZ,S$2A
SPECIAL CASE 16 BIT FORM
JSR EXP

JMP $11

AND R1,KR3

ST R1,FRMREL
JMP - $3

JSR EXPFRM
JMP $11

SHL RG,9

ADD RO ,FORMV

IMPASMBK

18

;BEGIN BIT NUM (15 TO 9)

USAGE ERROR

;ERROR - FIELD SIZE TOO LARGE

(
YES-LEFT PAREN.
; INPUT CHAR PTR

o we wa

:SHL RO ,0

; *** CAREFUL

e kR
’

: FORM FIELD BEGIN
;FORM FIELD BEGIN

BITS
BITS ;SET BEG BIT
s EXPRESSION VALUE
;UPDATE NEW S$BBIT

;SHL RO,N
s *** CAREFUL

. KhkE
;FORM FIELD TERMINAL BITS
:FORM FIELD TERMINAL BITS
; LOOP

:SET TERMINA

;EXPRESSION VALUE

s *** CAREFUL

s*** CAREFUL

ek kk
’

;GET EXP,MASK IN R?

s ERROR
gRRk



1641
1842
1843
1044
1845
1046
1047
1448
1849
1856
1851
1652
1853
1054
1a55
1856
1657
1858
1859
1958
l1e61
1862
1063
1864
1065
1666
1267
1868
1069
1074
1471
1872
10873
1074

1875
1876
1077
1878
1979
1086
1881
1082
1083
1084
1885
18846
1887
1388
1089
1298
1291
1692
1893
1094
1@95
1096
1897
1998
1099
1109
1191

BA25
BA26
aa27
OA28
2A29
BA2A
AA2B
gA2B
2828
aa2c
9A2D
OA2E
GA2F
PA30
2A31
gA32
OA33
7A34
B#A3S
AA35
BA37
AA38
BGA39
AA39
BA39
9A3A
AA3B
B8A3C
AA3C
8A3D
@A3E
dA3F
3240
9A41

2a41
2n41
2A4]
2A4]
8A41
8A41

anan

vaA% L
AA42
aA43
BA44
BA45
BA46
Ba47
BA48
2a49
AA4A
OA4B
8a4c
AA4D
@A4E
BA4F
gASH
BAaS@
8Aas1
BA52
BA52
8A53

Al18
2C9E
21C7
Fo43
21C1
21C4

8D11
8912
81192
A3FE
83FF
602E
Ccg29
C1eD
A3FF
8075
A291
8076
A299
24D7

4C38
2CARA
24D7

8A3D
AA3E
@A3F
6740
8A41

4Fdl

2CB3
8868
885C
A255
8658
291¢a
A658
8755
AC6B
A45C
2CBC
885C
2CBE
24D7

4F92
21F@

4F@3
21EE

HPOPoE>PEW»ND DD g B ]

R ]

> o

>
wn >

HHODHDETDW W EW-

o

> >

;
;
$SEND:

Yr~e e

20:

’

$BBIT:
SFPTR:
FORMV:
SFFFF:
FRMREL:

0 we =

=
m
O
=]

;
BSECT:

TSECT:

IMPASM8K

ST R@ ,FORMV

JSR GNVC

JMP $11 ;NO CLOSING PAREN - ERROR
SKNE RF , RPAREN

JMP $LOOP

JMP $11 ;NO COSING PAREN - ERROR
LD R3,$FPTR 7 PTS. TO LOWEST WORD OF ENTRY
LD R2,SFFFF :SAVED FORMPT

LD RO ,FORMY

ST RO ,-2(R3)

LD R@,-1(R3)

AND R@ ,XFFF@

ADD RO ,K8

ADD R@,FRMREL

ST R#,-1(R3)

LD R6 ,FORMB +FORM FIELD BEGIN BITS

ST RB,1(R2)

LD R ,FORMT ;FORM FIELD TERMINAL BITS
ST RA,0(R2)

JMP DIREND

LI RG,48; DUP DEF ERROR

JSR ERROR

JMP DIREND

=+l ;BEGIN BIT NUM (15 TO @)
«=.+1

o=otl s VALUE

=41 ;TEMP FOR FORMPT

eTotl

«ENDIF

.PAGE "ASECT,BSECT,TSECT AND EXTD DIRECTIVES®

ASECT,BAECT,TSECT, AND EXTD DIRECTIVES

. LOCAL

LI R3,1

JSR IFBYP

LD R2,SECT

LD R@,LOCCTR

ST R%,ACTR-1 (R2)

LD R1,AMAX-1(R2)

JSR MAXR1 ;SET Rl = MAX OF Rl AND R2
ST R1,AMAX-1(R2)

LD R1,ACTR~1(R3)

ST R3,SECT

ST R1,LOCCTR

JSR OOREC ;OUTPUT OBJECT RECORD IF ANY
LD R@,LOCCTR

JSR OVAL

JMP DIREND

LI R3,2

JMP $1

LI R3,3

JMP S1

19



1182
1193
1104
1135
1106
1197
l1a8
1149
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1129
1121
1122
1123

1124
1125
1126
1127
1128
1129
1139
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1159
1151
1152
1153
1154
1155
1155
1157
1158
1159
1168
1161
1162

0A54
6A54
AA54
0A54
9AS55
@A56
@A57
QA58
AASS
QA58
AASS8
2a59
AASA
2a58
BASC
8ASD
OASE
BASF
@ASF
BARD
a5l
AA62

8A53
9a63
BAS3
AA63
AA63
Aas3
ARn63
AA64
AA65
AA66
BAR7
PA6S
9A59
BA69
LY
AA68
2A6C
AA6C
gA6D
BAGE
OAGF
pAT@
8A71
0a71
ga72
Aaa73
OAT4
AA7S
@A76
2A76
AAT6
BA76
2n76
8A77
AA78
PA79
AATA
2a7B
2a7cC

2CB3
ACA1
AB69
24D7

Al09
3482
1204
810856
1201
8504
0200

ES#2
3501
3200
8A63

2CB3
2CDC
210E
8300
6829
1598

83FF
682C
A3FF

2C9D
24D7
2CnC
24D7
21F5

4Cl12
2CAA
21F8
4Ca0
21FC

2CB3
4Ca1
Ca6C
EA3B
2103
4C24
2CAA

-

o i o &

> p >

PO WD D

- N ]

P D

P W

1) ~e ~e
>
-3
(=]
..

MAXR1:

SSAME:

STMP:

() ~e ~e ~e

LOBL:

$l:

$1A:

~e we we

LOCAL:

IMPASMS8K

JSR IFBYP

LI RA,1

ST RO, XINOK
JMP DIREND

PUT MAX OF R8 AND Rl IN Rl

ST R, STMP
RXOR R1,RP
BOC P,SSAME
LD RO, STMP
BOC P,.+2
LD R1,$TMP
RTS

SAME SIGN

SKG R1,$TMP
LD R1,STMP
RTS

o=otl

. PAGE "GLOBL,LOCAL,ASCII AND WORD DIRECTIVES'
. LOCAL

GLOBL,LOCAL,ASCII AND WORD DIRECTIVES

JSR IFBYP ;s IF BYPASS

JSR GSYM

JMP $4 sNO SYMBOL

LD RO, 3 (R3)

AND RO ,K8

BOC NZ,$3 ; ERROR-LOCAL CAN NOT BE MADE GLOBL

SET GLOBL BIT

LD RA,-1(R3)

OR RO ,K4

ST RA,-1(R3) :SET GLOBL BIT

JSR GCOMMA

JMP DIREND

JSR GSYM

JMP DIREND ; LIST EXHAUSTED

JMP $1 ; LOOP

LI R@,18; USAGE ERROR ; CONTRADICTON - GLOBL
JSR ERROR

JMP $1a

LI RG,8; MISSING ARG. ERROR ;+ ERROR - MISS
JMP $2

LOCAL DIRECTIVE

JSR IFBYP :IF BYPASS

LI R@,1

ADD RA, LOCREG

SKG R@,HEX3F

JMP $5

LI RO,36; TABLE OVERFLOW ERROR

JSR ERROR
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pATD
GA7E
0ATF
AARY
OAS0
AABH
BA8D
AABH
aasl
AA82
aA83
2a84
@A85
9A86
8A87
gA88
BA8B9
AA89
QA89
AA8Y9
fA%9
8ASA
gA8B
8A8C
9A8D
BASE
BASF
AA9%9
@A%1
ga91
gA92
PA93
AA94
9A9%4
GA95
AA96

8A97
8A97
2A97
@A97
2a97
@A97
AA98
AA99
AA9A
AA9B
BA9C
AA9ID
GA9E
GA9F
ARG
8AAB
paAl
AAA2
AAA3
gAA4
9AAS
AAAS
AAA7T
@AAS
3AA9

24D7
Ap6C
24D7

2CB3
2CB9
24BB
2CAB
2C9D
24BA
2CB9
24BA
21FA

2CB3
2CDD
2108
4D91
2CAB
2CDE
2191
21FB

2C9D
24BA
21F5

4C18
2CAA
24D7

2926
2CB3
4FE2
AD37
2CDD
210C
2102
2CDE
21@5

8931
Ca3l
A209
792E
21F9
892C
c92C
4Ca0
A209

=0 -

D b b b b bt b

DD D

- -t Do -

PP DPIPHPP PP PHDPHD

F, ne ~e v

ORD:

$6:

IH ne we me

SCII:

$12:

~e

~e =~

PAGE:

$4:

~

IMPASMSBK

JMP DIREND
ST R@ ,LOCREG
JMP DIREND

WORD DIRECTIVE

JSR IFBYP :1IF BYPASS

JSR EXP

JMP ERRST

JSR OUTWRD ;s OUTPUT WORD
JSR GCOMMA

JMP ENDST

JSR EXP :GET EXPRESSION
JMP ENDST

JMP $6

JSR IFBYP .
JSR GNSTRG ;sGET NEW STRING
JMP $18 s ERROR - NONE
LI R1,1 : RELOCATION=ABS
JSR OUTWRD :OUTPUT WORD
JSR GCSTRG ;s GET CONTINUATION OF STRING
JMP s11 ; STRING END

JMP $12

IS THERE ANOTHER STRING

JSR GCOMMA ;GET COMMA

JMP ENDST

JMP ASCII ; COMMA

ERROR

LI RA,24; SYNTAX ERROR
JSR ERROR

JMP DIREND

.PAGE ‘PAGE SPACE AND LIST DIRECTIVES®

PAGE,SPACE AND LIST DIRECTIVES

.LOCAL

JSR $BYP1 ;BYPASS IF PASS 1

JSR IFBYP

LI R3,-30 ;MAX. 60 CHAR. STRING
ST R3,$T1

JSR GNSTRG ;GET NEW STRING

JMP $1 :NO STRING

JMP $3

JSR GCSTRG ;GET NXT 2 CARS OF STRING
JMP $4 ;NONE LEFT

LD R2,ST1

ADD R2,$PGBF

ST RO, 8 (R2)

182 $T1

JMP $2

LD R2,$T1

ADD R2,SPGBF

LI RO, 0

ST RO, 8 (R2) :SET END MSG INDICATOR

EJECT PAGE AND PRINT
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1224 OAA9 4F@7 A $1: LI R3,7

1225 @AAA CC71 B ADD R3,PGRL ; PAGE REMAINING LINES
1226 9AAB 2CDF I JSR OPGSTR ;OUTPUT PAGE STRING
1227 AAAC 2CD4 1 JSR 06B

1228 OAAD 24D7 I JMP DIREND

1229 @AAE ;

1239 PAAE 298F A SPACE: JSR $BYP1 ;BYPASS IF PASS 1
1231 @AAF 2CB3 I JSR IFBYP

1232 0AB@ 2CE@ I JSR EXPP ;GET EXP POSITIVE
1233 9AB1 3881 A NOP

1234 aAB2 E@71 B SKG R@, PGRL

1235 9AB3 21061 A JMp +2

1236 OAB4 21F4 A JMp $1

1237 9AB5 3381 A RCPY RA,R3

1238 @AB6 5801 A CAI RE,1

1239 @AB7 C@71 B ADD R4, PGRL

1249 PABS AB71 B ST R@, PGRL

1241 CAB9 4300 A PUSH R3

1242 @ABA 2CAC I JSR OIBREP

1243 @ABB 4700 A PULL R3

1244 @ABC 2CA2 I JSR MANYNL

1245 QABD 24C4 I JMP NEXTST

1246 OABE :

1247 OABE 805D B SBYP1: LD RO, PASS

1248 2ABF 1391 A BOC oDD, .+2

1249 BACH 24D7 I JMp DIREND

1250 @AC1 0208 A RTS

1251 @AC2 ;

1252 9AC2 LIST:

1253 @AC2 2CB3 I JSR IFBYP

1254 GAC3 2CB9 I JSR EXP

1255 @AC4 4C01 A LI RO,1

1256 @AC5 E@23 B SKG R@,ZERO

1257 BAC6 4C0d A LI R9,0

1258 OAC7 1101 A BOC Z,.+2

1259 OAC8 4C@1 A LI RE,1

1269 OAC9 4098 A PUSH RO

1261 GACA 2CAC I JSR OIBREP

1262 OACB 4488 A PULL RA

1263 9ACC 848F B LD R1,ERRLST ;1=NORMAL LISTING @=ERROR LISTING
1264 OACD F426 B SKNE R1,K1

1265 @ACE A@SE B ST R9,LISTMD :SET LISTING MODE
1266 GACF 1501 A BOC NZ,.+2

1267 @AD@ 2CA5 I JSR NEWLIN

1268 AAD1 24C4 I JMP NEXTST

1269 PAD2 :

1276 0AD2 8008 A ST1: .WORD @

1271 @AD3 ;

1272 0AD3 P70E A SPGBF: .WORD PGSTRG+30

1273 @AD4 ;

1274 9ADA4 ASMDIR:

1275 @AD4 2CB3 I JSR IFBYP

1276 OAD5 2CA4 I JSR PRCTRL

1277 @AD6 24D9 I JMP XERROR

1278 @AD7 24D7 I JMp DIREND

1279 9ADS .PAGE  'TITLE DIRECTIVE’
1280 @ADS .LOCAL

1281 @ADS ;

1282 @ADS : TITLE DIRECTIVE

1283 9ADS ;

1284 @aDS TITLE:
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1285 BADR 2CB3 I JSR IFBYP

1286 9AD9 2C9E I JSR GNVC

1287 @ADA 24D9 I JMP XERROR

1288 @ADB 2CBO I JSR BLDNAM

1289 3ADC 24D9 I JMP XERROR

1298 @ADD 885D B LD RO ,PASS

1291 @ADE 1523 A BOG NZ,$5

1292 @ADF 4Cl16 A LI RO,16

1293 GAE@ BPEl I ST RO, TTLBUF

1294 @AEl 807D B LD RO, NAMO ;1ST 2 CHARACTERS OF NAME
1295 GAE2 5C@1 A SHL RE,1

1295 @AE3 5CFF A SHR RO,1

1297 @AE4 B@E2 I ST R, TTLBUF+4

1298 OAE5 8@7E B LD RP , NAM1 :3RD AND 4TH CHARACTERS OF NAME
1299 AAE6 B@E3 I ST RO, TTLBUF+5

1368 QAE7 8@7F B LD RO, NAM2 ;5TH AND 6TH CHARACTERS OF NAME
1361 GAES BAE4 I ST RS, TTLBUF+6

1362 GAE9 8120 A LD R, SPTR1

1383 GAEA AllE A ST RE,SPTR

1384 @AEB 2C9D I JSR GCOMMA

1385 PAEC 210E A JMP $BLNK ;NO STRING,BLANK OUT BUFFER
1386 @AED 2CDD I JSR GNSTRG

1387 BAEE 24D9 I JMP XERROR

1388 GAEF B119 A ST R@,@$PTR

1369 9AF@ 7918 A $1l: 1S7 $PTR

1316 PAF1l 8117 A LD RA, $PTR

1311 9AF2 F118 A SKNE R@ , SPTRL

1312 OAF3 2104 A JMP $2 s TITLE BUFFER FULL

1313 8AF4 2CDE I JSR GCSTRG

1314 @AF5 2105 A JMP $BLNK ;END OF STRING

1315 @AF6 B112 A ST RA,@SPTR

1316 9AF7 21F8 A JMP $1 ;LOOP FOR REST OF STRING
1317 @AF8 : BUFFER FULL

1318 @AF8 2CDE I $2: JSR GCSTRG

1319 @AF9 24D7 I $4: JMP DIREND

1328 @AFA 21FD A JMP $2

1321 @AFB ;

1322 0AFB ; BLANK OUT REST OF TITLE BUFFER

1323 AAFB SBLNK:

1324 BAFB 4C@8 LI RO, 0

1325 AAFC 8DAC LD R3,S$PTR

1326 GAFD A344 A $3: ST R%,d (R3)

1327 OAFE 4BO1
1328 Q@AFF FDOB

AISZ R3,1
SKNE R3,$PTRL

DD

1329 4B@A 24D7 JMP DIREND

1330 ¢B81 21FB JMP $3 ; LOOP BACK
1331 9B@2 :

1332 @B#2 2C9D I S5: JSR GCOMMA

1333 @gBA3 24D7 I JMP DIREND

1334 ¢RG4 2CDD I JSR GNSTRG

1335 9B9S 24D9 I JMP XERROR

1335 6B@6 2CDE I JSR GCSTRG

1337 8B@7 24D7 I JMP DIREND

1338 4B@8 21FD A JMP =2

1339 9B99 :

1348 OBO9 @BOA A SPTR: =41

1341 OBYA 6720 A $PTRl: .WORD  TTLBUF+7

1342 ¢B@B 672B A SPTRL: .WORD TTLBUF+18

1343 9B4C .PAGE "PROCESS LABEL’
1344 gB@cC .LOCAL

1345 @BacC :
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1346 #BAC : PROCESS LABEL:

1347 oB&C H

1348 8BAC LABEL:

1349 ABEC B885E B LD R2,INPTR

1359 @BGD 82FF A LD RO,-1(R2)

1351 OBAE F@34 B SKNE RO ,BLANK

1352 ABAF 24D9% I JMP XERROR

1353 AB1@& 785E B 182 INPTR s INPUT CHAR PTR
1354 AB11 2947 A JSR PREPLB

1355 @B12 24E5 I JMP NEXTLB ;s BYPASS LBL ASSIGNMENT,GO TO NEXT LBL
1356 0B13 8@#83 B LD RO ,STPDEF

1357 3B14 1143 A BOC z,87

1358 @B15 $20:

1359 9B15 4C384 A LI R ,48; DUPLICATE DEF ERROR
13690 0B16 2CAA I JSR ERROR :+ERROR - DUPLICATE DEF
1361 @B17 24ES5 I JMP NEXTLB

1362 2818 2CE6 I $7: JSR P2P1

1363 @819 2107 A JMP SCK

1364 @Bl1A 885C B LD RA,LOCCTR

1365 9B1B A3FE A ST RO,-2(R3)

1366 8B1C 836B B LD RA,SECT

1357 281D C@29 B ADD RO ,K8 sSET PDEF BIT
1368 @BlE C3FF A ADD RA,-1(R3)

1369 OBlF A3FF A ST RA,-1(R3) sSET RELOCATION
1370 0B2@ 24E5 I JMP NEXTLB +GO TO NEXT LBEL
1371 @821 H CHECK LOCCTR ALIGNMENT

1372 #B21 B83FF A SCK: LD R#,-1(R3)

1373 @B22 C029 B ADD RO,K8

1374 %B23 A3FF A ST RA,~1(R3)

1375 6B24 83FE A LD RO ,~2(R3)

1376 @B25 FOASC B SKNE R ,LOCCTR

1377 8B26 24ES5 1 JMP NEXTLB

1378 9B27 21ED A JMP s$2@ s MISALIN

1379 4B28 :

1380 2B283 H ASSIGN DIRECTIVE

1381 2B28 H

1382 @B28 ASSIGN:

1383 2B28 785E B 1S2 INPTR ;s INPUT CHAR PTR
1384 €B29 292F A JSR PREPLB + PREP LABEL

1385 @B2A 24D7 1 JMP DIREND

1384 9B2B ACBA B ST R3,LBLPT ;s SAVE LABEL PTR
1387 AB2C 2938 A JSR EXP

1388 @B2D 2125 A JMP $2 s NO EXP - ERROR
1389 4B2E 8C8A B LD R3,LBLPT

13990 @#B2F 83FF A LD RO,-1(R3)

1391 0@B39 6429 B AND RO ,K8

1392 @831 156F A BOC NZ,S1

1393 @832 8¢7A B LD RA,EXPVAL 1 EXPRESSION VALUE
1394 #B33 A3FE A ST RB,-2(R3) ; SET VALUE

1395 9B34 8A7C B LD RA,EXPREL :EXPRESSION RELOCATION MODE
1396 2B35 6027 B AND RA,K3

1397 @AB36 111E A BOC 2,83

1398 @B37 847B B LD Rl ,EXPPD

1399 @B38 5D@A3 A SHL R1,3

1440 0B39 3409 A RADD R1,R0

1491 O@B3A B7FF A LD R1,-1(R3)

1402 AB3B 642E B AND Rl ,XFFF@ s AFFF@

1403 9B3C 3409 A RADD R1,RA

1484 @B3D A3FF A ST RA,-1(R3)

1405 @B3E $10:

1406 @B3E 807A B LD RO ,EXPVAL s EXPRESSION VALUE
1407 OB3F H OUTPUT VALUE AND RETURN

1498 @B3F 2CBE I $5: JSR OVAL
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1409 #B48 24BA I JMP ENDST
1410 #B41 :

1411 @B41 83FF A $1: LD RA,~-1(R3)

1412 @B42 682C B AND RO,K4

1413 @B43 15FA A BOC NZ,$140

1414 0B44 4C38 A LI R@,48; DUPLICATE DEF ERROR

1415 @8B45 2CAA I JSR ERROR

1416 0B46 21F7 A JMP $10

1417 @B47 ;

1418 2B47 : DOT ASSIGN DIRECTIVE

1419 0B47 ?

1420 2B47 DOTASN:

1421 0B47 2CB3 1 JSR IFBYP

1422 9B48 2914 A JSR EXP

1423 pB49 2169 A JMP $2 :NO EXP ERROR

1424 PB4A 3280 A RXCH RO ,R2

1425 @B4RBR 1169 A BOC %,$3 :NOT PREV DEF

1426 9B4C F46B B SKNE R1,SECT

1427 934D 2161 A JMP o+2

1428 @B4E 2108 A JMP $6

1429 @BAF A85C B ST R2,LOCCTR

1438 @BS58 2CBC I JSR OOREC

1431 0851 8@5C B LD R@,LOCCTR

1432 #B52 21EC A JMpP $5

1433 9B53 : :

1434 @B53 4COB A $2: LI RO ,0; MISSING ARG. ERROR :MISSING EXP E
1435 9B54 24E7 1 JMP XERR1

1435 0B55 4Cl2 A $3: LI RA,18; NOT PREV DEFINED ERROR :NOT PREV
1437 OB56 24E7 1 JMP XERR1

1438 @BS57 4Cl2 A $6: LI R$,18; USAGE ERROR

1439 PBS58 24E7 I JMP XERR1

1448 2B5% ;

1441 9B59 : PREPARE LABEL FOR ASSIGNMENT OF VALUE

1442 @B59 ;

1443 @B59 : JSR  PREPLB

1444 0BS59 : NOT OK

1445 @BS59 : OK -LBL READY

1446 0BS59 :

1447 PB59 PREPLB:

1448 9B59 2CB3 I JSR IFBYP

1449 @BS5A 2CB7 I JSR STSER ; SYMBOL TABLE SEARCH

1450 @BSB 9200 A RTS ;s OVERFLOW

1451 @B5C 9201 A RTS 1

1452 BBSD .PAGE “EXPRESSION CALC.’

1453 @BSD .LOCAL

1454 §BSD :

1455 285D 7 JSR EXP

1456 @BSD : NO EXP RETURN (NOT AN ERROR) - EXPVAL=§
1457 ABSD : NORMAL RETURN - R@=EXPVAL

1458 @BSD : R2=EXPPD (PREV.DEF.)
1459 @B5D :

1460 @BSD 4C@9 A EXP: LI RO,0

1461 @BSE AG7A B ST R ,EXPVAL ;EXPRESSION VALUE

1462 BBSF 4C81 A LI RA,1

1463 0B69 AQ7C B ST RA,EXPREL ;EXPRESSION RELOCATION MODE ;SET ABS
1464 9B61 AP7B B ST R@,EXPPD ;PREV.DEF. 1=YES ;SET PREV. DEF. YES
1465 @B62 2C9F I JSR GITEM

1466 9B63 2106 A JMP $1 ;NO ITEM, PROBABLY AN OPERATOR
1467 PB64 F42C B SKNE R1,K4

1468 @B65 2191 A JMP 42

1469 9B66 2125 A JMP SPLUS
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1470
1471
1472
1473
1474
1475
14746
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1493
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1494
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1497
1498
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1561
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15983
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1506
1587
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1512
1513
1514
1515
1516
1517
1518
1519
1529
1521
1522
1523
1524
1525
1526
1527
1528
1529
1538
1531
1532

2B67
2B68
PB69
PB6A
2B6B
pB6C
9B6D
ABAE
@B6F
aB70
aB71
@B72
#B72
#B73
8B74
gB74
2B74
#B75
@B76
2877
#B78
#B79
AB7A
#B7B
#B7B
8B7C
8B7D
AB7E
PB7E
PBT7F
pB8H
#B81
4882
9B83
#B84
B85
9B86
@B87
¢B88
B89
oB8A
oB8B
9B8C
2B8C
a88C
2B8C
2B8C
#B8D
?BRE
ABBF
0B9@
#B91
2B92
9B93
pB94
2B95
#B96
aB97
2B98
#B99
AB99
#B99
AB99

AG7A
A47C
216D
2C9E
216F
Fo59
2101
2165
4C18
2CAA
21F8

2C9E

215D A

All6
FPAF
2159
FB43
2157
FO46
2155

2978
212D
816D

FA5@
210C
FA51
2117
FB3C
2137
FA35
213B
FB53
213F
FA54
2142
2109
#B8C

8486
C47A
291E
2104
A47C
F42C
2101
21DE
4C12
2CAA
4Cp0
AB7C
21D9

8474
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ST RO ,EXPVAL

ST R1,EXPREL

JMP SFIN

JSR GNVC

JMP SEX# :NO EXP
SKNE RE,CPLUS

JMP 42

JMP S1Aa

LI RO ,24; ERROR SYNTAX
JSR ERROR

JMP $1

JSR GNVC

JMP SEXPND sEXP. END
CECK OPERATOR ELSE ERROR

ST RO, SOP

SKNE RO ,COMMA

JMP $COM

SKNE RO, RPAREN

JMP $SCOM

SKNE R4 ,LPAREN

JMP scom

JSR GITEM

JMP SXERR

LD RO, SOP

SKNE R9,CPLUS

JMP SPLUS

SKNE RO ,CMINUS

JMP SMINUS

SKNE RO ,CMPY

JMP SMPY

SKNE RO,CDIV

JMP SDIV

SKNE R@,CAND

JMP $SAND

SKNE RB,COR

JMP SOR

JMP $EERR +EXP. ERROR
=+l + TEMP SAVE OPERATOR

PLUS OPERATOR

LD R1,ITVAL
ADD R1,EXPVAL
JSR $PMREL
JMP SEERR

ST Rl ,EXPREL
SKNE R1l,K4

JMP SEERR

JMP SNXT

LI RG,18;
JSR ERROR

LI R®,%

ST RO ,EXPREL
JMP SNXT

MINUS OPERATOR

LD R1,EXPVAL
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;EXPRESSION VALUE

:+PLUS/MINUS REL.CALC.

;1ST RETURN , BOTH T,B OR G RELOCATION
;sEXPRESSION RELOCATION MODE ;2ND RETURN
t EXTERNAL?

s YES

;GO TO NXT OPERATOR

EXP. -USAGE ERROR ;GLOBAL SYMBOL

; EXPRESSION RELOCATION MODE ;SET UNDEFI
;s CONTNUE TO NXT OPERATOR

;EXPRESSION VALUE



1533
1534
1535
1524
1537
1538
1538
15449
1541
1542
1543
1544
1545
1546
1547
1548
1549
1554
1551
1552
1553
1554
1555
1556
1557
1558
1559
1569
15561
15562
1563
1564
1565
1566
1567
1568
1569
1578
1571
1572
1573
1574
1575
1576
1577
1578
1579
1589
i581
1582
1583
1584
1585
1586
1587
1588
1589
1598
1591
1592
1593
1594
1595

#B9A
#B9B
aB9C
AB9D
2BI9E
@B9F
ABIOF
?BA9
9BAl
8BA2
ABA3
BBA3
BBA4
#BAS
#BA6
ABA7
2BA7
BBAS
#BA9
@BAA
#BAB
@BAC
8BAD
@BAD
@BAD
@BAD
OBAE
@BAF
?BB&
#BB1
6BB2
#BB2
9BB3
2BB4
fBB5
#BB6
9BB7
9BBS
#BB8
@BB9
¢BB9
@BBA
#BBB
@BBB
ABBB
¢BBB
ABBC
@BBD
#BBE
2BBF
@BCd
ABC1
#BC1
2BC2
@BC3
#BC4
#BCS
ABCH
8BC7
BRC7
ABC7
8BC7
9BC8

D486
2911
2106
Fog7
2141

21F4
F42C
21F2
21CF

F42C
21EF
3482
15ED

4C01
AB7C
21C8
4C18
2CAA
2124

A47A
3087
847C
E487
31R8
1165
F426
2104
FB26
0201
0209

Ag7C

4400
21B7

2923
807A
8486
2CoD
A47A
21B1

291D
4Co0
847A
BC86
2COE
21F8

2917
887A
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SUB R1,ITVAL

JSR $PMREL ; PLUS/MINUS RL.CALC.
JMP $13 ;RET 1- BOTH T,B OR G RELOCATION
SKNE R@, ITREL ;RET 2- LOWEST IS ABS.
JMP $14 ; ARG2 IS ABS
ARG 1 IS ABS,ARG2 GR THAN ABS (1)

JMP $EERR

SKNE R1,K4

JMP SEERR ; GLOBAL USAGE ERROR
JMP $SNXT ;NEXT OPERATOR

BOTH ARGS HAVE T,B OR G RELOCATION

SKNE R1,K4

JMP $EERR ;GLOBAL ERROR

RXOR R1,R9

BOC NZ,$EERR ;NOT SAME - ERROR
SAME - SAME REL =

LI Rg,1

ST R@, EXPREL ; EXPRESSION RELOCATION MODE
JMP $NXT ; NEXT OPERATOR

LI RO,24; SYNTAX ERROR

JSR ERROR

JIMP SEXPND

SPECIAL SUBR. USED TO HELP WITH REL.CALC. FOR PLUS/MINUS

ST R1,EXPVAL ; EXPRESSION VALUE ;STORE VALUE RESULT
LD RA,ITREL

LD Rl ,EXPREL ;EXPRESSION RELOCATION MODE

SKG R1l,ITREL

RXCH R8,R1

R§ LESS OR EQUAL TO R1 NOW

BOC Z,$11 sUNDEF INHERIT

SKNE R1,K1

JMP $12 ;BOTH ABS

SKNE R9,K1

RTS 1 ;LOW I ABS,OTHER?

RTS ;LOW IS GR THAN ABS (1)
UNDEFINED

ST R8,EXPREL sEXPRESSION RELOCATION MODE
FINISHED BUT MUST POP RET. FROM STACK, THEN GO TO NXT OPERATOR
PULL RO

JMP SNXT

JSR SREL

LD RO ,EXPVAL sEXPRESSION VALUE

LD Rl ,ITVAL

JSR @MULT

ST R1l,EXPVAL ;EXPRESSION VALUE

JMP SNXT

JSR SREL

LI RO,Q

LD R1,EXPVAL s EXPRESSION VALUE

LD R3,ITVAL

JSR @DIVD

JMP $MPY1

AND OPERATOR

JSR $REL
LD R@ ,EXPVAL

27

sEXPRESSION VALUE
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1596 @BCY 6086 B AND RG,ITVAL
1597 MBCA AP7A B $20: ST RO, EXPVAL ; EXPRESSION VALUE

1598 9BCB 21A6 A JMP $NXT

1599 BBCC ;

1600 @BCC ; OR OPERATOR

1681 @BCC :

1692 @BCC 2912 A SOR: JSR $REL

1683 @BCD 897A B LD RA, EXPVAL ; EXPRESSION VALUE

1694 @BCE 6886 B OR R@, ITVAL

1665 @BCF 21FA A JMP $20

1636 BBDY ;

1697 9BD@ : EXPRESSION END

1608 8BDA ;

1609 9BD@ 7CSE B $COM:  DSZ INPTR ; INPUT CHAR PTR

1619 @BD1 SEXPND:

1611 @BD1 : DIAGNOSE IF PASS 2 AND UNDEFINED

1612 #BD1 2CE8 I JSR P1P2

1613 #BD2 2164 A JMP SFIN

1614 @BD3 807C B LD RO, EXPREL ; EXPRESSION RELOCATION MODE
1615 9BD4 1502 A BOC NZ,SFIN

1616 @BD5 4C2A A LI RO,42; UNDEFINED ERROR

1617 @BD6 2CAA I JSR ERROR

1618 @BD7 887A B $FIN: LD RO, EXPVAL ; EXPRESSION VALUE

1619 @BDS 887B B LD R2,EXPPD ;PREV.DEF. 1=YES ;PREV. DEF. CODE
1620 9BD9 847C B LD R1,EXPREL s EXPRESSION RELOCATION MODE
1621 OBDA 0201 A RTS 1

1622 @BDB :

1623 OBDB 807A B $EX@: LD R@,EXPVAL ; EXPRESSION VALUE

1624 @BDC 887B B LD R2,EXPPD ;PREV.DEF. 1=YES

1625 @BDD 847C B LD R1,EXPREL s EXPRESSION RELOCATION MODE
1626 ¢BDE 0200 A RTS 9

1627 @BDF ;

1628 @BDF ; CALC. REL. FOR AND,OR,MPY,DIV

1629 PBDF ;

1638 @BDF 8887 B SREL: LD R@,ITREL

1631 OBE@ 847C B LD R1,EXPREL ;EXPRESSION RELOCATION MODE
1632 @BEl E487 B SKG R1,ITREL

1633 ABE2 3180 A RXCH RO,R1

1634 @BE3 E426 B SKG R1,K1

1635 2BE4 2185 A JMP $30

1636 @BE5 4C40 A LI RG,0

1637 8BE6 A47C B ST RG,EXPREL ; EXPRESSION RELOCATION MODE
1638 @BE7 AA7A B ST RA, EXPVAL ;EXPRESSION VALUE

1639 GBES 4400 A PULL R

1640 ABE9 21AA A JMP $EERR tREL. ERROR IN EXP.

1641 @BEA AG7C B $3@: ST RO, EXPREL ;EXPRESSION RELOCATION MODE
1642 OBEB 0204 A RTS

1643 BBEC .PAGE ° GET ITEM °

1644 GBEC .LOCAL

1645 @BEC ;

1646 OBEC ; JSR GITEM

1647 O@BEC H NONE (NOT AN ERROR) ITVAL=0 ITREL=]1 (ABS)
1648 @BEC ; NORMAL RET

1649 @BEC : SET ITVAL,ITREL (IF GR 4, AND WITH 3)
1650 BBEC ; . REFERS TO LOCCTR

1651 @BEC : ALLOW UNARY OPS

1652 @BEC :

1653 OBEC ;

1654 @BEC ;

1655 @BEC 4C0@ A GITEM: LI RG,0

1656 8BED A@S6 B ST R@, ITVAL
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1657 @BEE Al30 A ST R@,SUOP

1659 OBEF 4C@l A LI RG,1

1659 BBFO AP87 B ST RO, ITREL

1668 @BF1 2C9E I JSR GNVC

1651 @BF2 6200 A RTS ;NO ITEM RETURN
1652 ABF3 H

1663 @BF3 : TEST LEADING CHAR,

1664 OBF3 7

1665 OBF3 FO4A B STEST: SKNE R@,DOT

1666 @BF4 216C A JMP $DOT

1667 @BFS5 F@38 B SKNE R@,CZERC

1658 @GBF6 2111 A JMP SHEX

1669 @BF7 F045 B SKNE R@ ,QUOTE

1676 GBF8 2148 A JMP $QUOTE

1671 OBF9 F@4F B SKNE R@ ,COMMA

1672 @BFA 2125 A JMP slog

1673 OBFB FA52 B SKNE R@ .CNOT

1674 @BFC 2133 A JMP $NOT

1675 @BFD F@51 B SKNE RO ,CMINUS

1676 @BFE 2133 A JMP SMINUS

1677 OBFF FP44 B SKNE R@ ,CHARX

1678 AC@0 214B & JMP $X

1679 2C@1 FO4E B SKNE R@,DOLLAR

1680 9C82 214E A JMp $NAME

1681 0C@3 E@A35 B SKG RO ,HEX2F

1682 @C84 2167 A JMP SBS@ ; BACKSPACE AND RETURN @
1683 @C95 EA356 B SKG RO ,HEX39

1684 4CB6 2136 A JMP $DEC

1685 9C@7 2149 A JMP SNAME sALPHA - TRY NAME
1686 8C98 H

1687 2Cas :

1688 #C88 ; ZERC - HEX CONSTANT

1689 @Ca8 :

1698 @C@8 2CE9 I SHEX: JSR GNCVC

1691 @C@9 2109 A JMp SRET1 ; FINISHED CONSTANT-GO PROCESS UNARY OP
1692 ACOA E@35 B SKG RO ,HEX2F

1693 @C@B 2166 A JMP $BSPR1 ; BACKSPACE AND RETURN 1
1694 06CAC E@36 B SKG RO ,HEX39

1695 @9COD 2115 A JMpP $1

1696 9COE E@32 B SKG RO ,HEX449 ;A -1

1697 @CAF 2162 A JMP $BSPR1

1698 #Cl@e E@37 B SKG RO ,HEX46 ;F

1699 #Cl1 2113 A JMP $2

1784 aCl2 : BACKSPACE

17¢1 6Cl12 7C5E B $BSPRl: DS2 INPTR ; INPUT CBAR PTR
1782 8C13 ;

1783 @C13 ? RETURN VALUE AFTER PROCESSING UNARY OPS WHICH WERE SAVED
1784 @C13 ?

1785 8C13 8486 B $RET1: LD Rl,ITVAL

1785 8C14 81¢A A LD R@,SUOP

1787 @8C15 1183 A BOC Z , SNOUN :NO UNARY

17038 8Cl6é 1345 A BOC ODD, $UM ;s UNARY MINUS
1789 6C17 5108 A SUNOT: CAI R1,0

1719 @C18 A486 B $38: ST R1,ITVAL

1711 9C19 8¢86 B S$SNOUN: LD RO, ITVAL

1712 aClA 8487 B LD R1,ITREL

1713 9C1B 9241 A RTS 1

1714 6C1C 5101 A $SUM: CAI R1,1

1715 @C1D 14F9 A BOC B1EQ1,SUNOT

1716 3ClE 21F9 A JMP $3¢0

1717 BC1F 0990 A SUOP: .WORD 9 ;UNARY OP CODE BIT @ MIN,BIT 1 NOT
1718 4C2@ 4C18 A $108: LI R%,24; SYNTAX ERROR
1719 8C21 2CAA I JSR ERROR
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1726 8C22 21EF 2 JMP $BSPR1
1721 @C23 H

1722 @C23 : CONTINUE HEX

1723 8C23 :

1724 0C23 DA38 B $1: SUB RO ,HEX30

1725 #C24 2101 A JMP $3

1726 9C25 D@39 B $2: SUB R@,HEX37

1727 8C26 8486 B $3: LD R1,ITVAL

1728 0C27 7546 A SKAZ R1,XF000

1729 8C28 2194 A JMpP $4

1730 ©C29 5D@4 A SHL R1,4

1731 @C2A 3409 A RADD R1,RO

1732 aC2B aP86 B ST RO, ITVAL

1733 6C2C 21DB A JMP SHEX ;LOOP BACK FOR NEXT HEX DIGIT
1734 0C2D 4C86 A $4: LI RB,6; VALUE ERROR
1735 0C2E 2CAA I JSR ERROR

1736 BC2F 21E3 A JMP $RET1

1737 6C30 :

1738 @C30 ; $ - NOT

1739 0C380 ;

1740 0C30 4D@2 A $SNOT: LI R1,2

1741 0C31 2101 A JMP SMIN1

1742 4C32 ?

1743 0C32 : -  MINUS

1744 9C32 :

1745 0C32 SMINUS:

1746 6C32 4D@1 A LI R1,1

1747 8C33 81EB A S$MINl: LD RO, SUOP

1748 6C34 3482 A RXOR R1,R®

1749 8C35 AlE9 A ST R@, SUOP

1750 0C36 2C9E I JSR GNVC

1751 6C37 2131 A JMpP SERR ;ERROR - NO ITEM FOLLOWS UNARYOPERATOR
1752 AC38 21BA A JMP $STEST :TEST NEW CHAR.
1753 8C39 ;

1754 6C39 : QUOTE - STRING CONSTANT

1755 B8C39 2CEA I SQUOTE: JSR GSTCON

1756 @C3A 212E A JMP SERR

1757 8C3B AG8% B ST RA,ITVAL

1758 @C3C 21D6 A JMP SRET1

1759 @C3D ;

1769 6C3D : NON-ZERO DIGIT

1761 @C3D D@38 B $DEC: SUB RO ,HEX30

1762 6C3E : MPY ITVAL BY 14 AND ADD DIGIT FROM R#
1763 6C3E 8486 B LD R1l,ITVAL

1764 @C3F 5D@1 A SHL R1,1

1765 0C40 7486 B ST R1,ITVAL

1766 0C41 5DG2 A SHL R1,2

1767 0C42 C486 B ADD R1,ITVAL

1768 6C43 34400 A RADD R1,R9

1769 #C44 A0%6 B ST RO, ITVAL

1779 0C45 2CE9 I JSR GNCVC :GET NEXT VALID CHAR.
1771 @C46 21CC A JMpP SRET1 :NO MORE

1772 @C47 EG35 B SKG R9,HEX2F

1773 @C48 21Cc9 A JMP $BSPR1 ;BACKSPACE AND RETURN 1
1774 6C49 E@36 B SKG RO ,HEX39

1775 9C4A 21F2 a JMP $DEC

1776 9C4B 21Cé6 A JMP $BSPR1

1777 @cac ;

1778 @c4c : X - HEX OR NAME

1779 8C4C 2CE9 I $X: JSR GNCVC

1780 6C4D 2143 A JMP $NAME s NONE - NAME IS X
1781 BC4E F@45 B SKNE RP,QUOTE

1782 @C4F 21B8S A JIMP SHEX : X7
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1783 2C58 7C5E B DS2Z INPTR ; INPUT CHAR PTR
1784 €C51 H

1785 8C51 H NAME

178€¢ 3C51 7C5E B SNAME: DSZ INPTR ; INPUT CHAR PTR
1787 8C52 291C A JSR GSYM :+GET SYMBOL

1788 @C53 2115 A JMP SERR ;NOT A VALID NAME
1789 0C54 8982 B LD- R4 ,STVAL

1792 @C55 Ag86 B ST R@,ITVAL

1791 ACS6 8083 B LD R@,STPDEF

1792 9C57 687B B AND R9,EXPPD ;PREV.DEF. 1=YES
1793 0C58 A@7B B ST RO ,EXPPD s PREV.DEF. 1=YES
1734 0C59 83043 A LD RO ,8 (R3)

1795 ACS5A 682C B OR RO ,K4

1796 AC5B A390 A ST R#,8 (R3) ;SET USED BIT
1797 8C5C 8984 B LD RP,STREL

1798 @CS5D EG2C B SKG RO ,K4

1799 9CSE 2105 A JMP SSYRET $+ SYMBL RETURN
1892 OCSF 6827 B AND R@,R3

1801 6C69 2183 A JMP $SYRET

1802 8Ch1 H

1893 8C61 ; . USE LOCCTR

1824 8C61 845C B $DOT: LD R1,LOCCTR

1895 98C62 8pSB 8 LD R3,SECT

1896 3CH3 A486 B ST R1,ITVAL

1337 08Cs4 AMB7 B SSYRET: ST RA, ITREL

1828 gC65 F026 B SKNE RO,K1

1889 6C66 21AC A JMP SRET1 ;ABS - PROCESS UNARY OPS IF THERE WERE
1819 AC67 81B7 A LD R, SUOP

1811 AC68 11BE A BOC %, SNOUN

1812 AC69 H

1813 AC69 ;

1814 #C69 4C18 A SERR: LI RA,24; SYNTAX ERROR ; SYNTAX ERROR
1815 8C6A 2CAA I JSR ERROR

1816 BC6B 8200 A RTS @

1817 4aCsC H

1818 aC6C 7CS5E B $BSH: DSZ INPTR s INPUT CHAR PTR

1819 GC6D 8289 A RTS 2

1828 3CAE FP80 A XFOPAF: .WORD graeg

1821 @CéF «PAGE "GET SYMBOL ,BUILD NAME/DIR’

1822 aCseF .LOCAL

1823 BCé6F ? GET SYMBOL(IF ANY)

1824 0CeF H SCANS NAME,SEARCHES SYMBOL TABLE,R@=STVAL,R1=STREL
1825 @C6F : R3=STPT

1826 GC6F H

1827 @C6F : JSR GSYM

1828 AC6F : NO SYMBOL RETURN

1829 0OCe6F ; NORMAL RETURN

1838 PC6F 4C08 A GSYM: LI RG,0

1831 @c7¢ 2101 A JMP $GS2

1832 aC71 ;

1833 4C71 4C32 A GFORM: LI R@,2

1834 BC72 AlQE A $GS2: ST R@ , $SORF s SYMBOL3OR3FORM

1835 @C73 2C9E I JSR GNVC

1836 08C74 0209 A RTS ;NO SYMBOL RETURN

1837 AC75 2908C A JSR BLDNAM ;sBUILD NAME

1838 pC76 @200 A RTS s NO NAME RETURN

1839 @C77 8109 A LD R@, $SORF

1844 gC78 Co80 B ADD RO ,CNAM® ;15T 2 COMPRESSED CHARS. OF NAME
1841 8C79 Ag98¢ B ST R% ,CNAMA $1ST 2 COMPRESSED CHARS. OF NAME
1842 8C7A 2963 A JSR STSER s SEARCH SYMBOL TABLE

1843 08C7B 24EB I JMP INABS-1
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RO, STVAL
R1,STREL
1

RO

ENDST

; VALUE

;s RELOCATION CODE

s STATEMENT END

BUILD NAME OR DIRECTIVE

JSR BLDNAM

OR BLDDIR

NO NAME RETURN
NORML RETURN

ENTRY: R@ CONTAINS 1ST CHAR
RO CONTAINS NEXT VALID CHAR (BUT NOT SKIPPE
$ REPLACED WITH REGION NUM.

SET NAMG,NAM1,NAM2,CNAMJ,CNAM1

EXIT:
SKNE RO ,DOLLAR
JIMP $1
SKG RO ,HEX40
RTS
SKG RG,HEX5A
JMP $2
RTS
BUILD LOCAL NAME
LI R1,8
ST R1,CNAMO
LD R9, LOCREG
SHL R9,8
RCPY RA,R1
SHL R1,2
JMP $3

BUILD NON LOCAL NAME

:$ OK
A -1

:NOT A

12

;NOT A

;18T

;1ST

;1ST
:1ST
:+1ST

2

NN

VALID NAME

VALID NAME

COMPRESSED CHARS., OF

COMPRESSED CHARS. OF

CHARACTERS OF NAME
COMPRESSED CHARS., OF
COMPRESSED CHARS. OF

NAME; SET LO

NAME

:STORE 1ST
NAME;PICK U
NAME

;3RD AND 4TH CHARACTERS OF NAME ;STORE
; COMPRESSED 3RD AND 4TH CHARS.COMPRESSE

;5TH AND 6TH CHARACTERS OF NAME ;STORE

$1ST
:1ST

;18T
:+1ST

:1ST

LI R1l,0

ST R1,CNAMO
JSR $GL1

JSR $GP1

ST RO ,NAMO
ADD R1,CNAME
ST Rl ,CNAMA
JSR $Gp

ST RO ,NAM1
ST R1,CNAM1
JSR SGP

ST R9,NAM2
SKNE R@ ,BLANKS
JMmp $4

SET LONG SYMBOL FLAGS
LD RO, X8009
ADD RO ,NAMS
ST RO ,NAMS
LI RA,1

ADD RB ,CNAME
ST RO ,CNAMA
TEST IF LOCAL LONG SYMBOL
LI R9,8

SKAZ RJ ,CNAMO
JMP .+2

JMp $4
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1947 @CAS8 : YES-FORCE BLANK IN 6TH CHAR OF LOCAL SYMBOL
1908 OCA8 807F B LD R@ ,NAM2 ;5TH AND 6TH CHARACTERS OF NAME
1989 9CA9 5CF8 A SHR RA,8

1918 9CAA 5C@8 A SHL RA,8

1911 @CAB C#34 B ADD R@ ,BLANK

1912 @9CAC AB7F B ST RO ,NAM2 ;5TH AND 6TH CHARACTERS OF NAME
1913 @CAD 807D B $4: LD R@ ,NAMA :1ST 2 CHARACTERS OF NAME  ;TEST IF N2
1914 @CAE F16B A SKNE RA,S$DT : .

1915 ACAF 24D9 I JMP XERROR

1916 @CB@ F18A A SKNE RA, $DL : S

1917 #CB1 24D9 I JMP XERROR

1918 @CB2 ; SKIP EXCESS CHARS. IN NAME IF ANY

1919 9CB2 291D A $4B: JSR $GAN

1928 @CB3 F034 B SKNE RA ,BLANK

1921 9CB4 2181 A JMP $4a

1922 9CB5 21FC A JMP $4B

1923 9CB6 2C9E I $4A: JSR GNVC

1924 @CB7 §2061 A RTS 1

1925 #CB8 7CSE B DS3% INPTR : INPUT CHAR PTR
1926 GCB9 9201 A RTS 1

1927 @CBA 2E28 A $DT: .WORD e

1928 BCBB 2428 A $DL: .WORD ’§°

1929 @CBC :

1938 4CBC : GET PAIR OF CHAR

1931 gCBC :

1932 dCBC 2988 A $GP: JSR $GL

1933 4CBD Al65 A $GPl: ST RO, $TO

1934 BCBE A585 A ST R1,S$T1

1935 BCBF 298B A JSR $GR

1936 #CC# Cl42 A ADD RO, STH

1937 @CCl C582 A ADD R1,$T1

1938 9CC2 6240 A RTS

1939 @cCcC3 :

19408 8CC3 6888 A STO: .WORD 8 : TEMPS

1941 @CC4 6803 A STl: .WORD 8 ; TEMP1

1942 6CC5 :

1943 3cCC5 : GET LEFT CHAR

1944 ACCS :

1945 2CC5 298A A SGL: JSR $GAN

1946 6CC6 3181 A SGLl:  RCPY R@,R1

1947 @CC7 D434 B SuB R1,HEX20

1948 2CCS 5C88 A SHL RE,8

1949 @CC9 5DOA A SHL R1,1%

1957 ACCA 9208 A RTS

1951 BCCB :

1952 @CCB : GET RIGH CHAR

1953 #CCB :

1954 @CCB 2984 A $GR: JSR SGAN

1955 9CCC 3181 A RCPY R9,R1

1956 8CCD D434 B SUB R1,HEX28

1957 BCCE 5D94 A SHL R1,4

1958 @CCF 9289 A RTS

1959 ACD@ :

1968 BCDA : GET NEXT CONSECUTIVE CHAR IF ALPHA/NUM ELSE BLANK
1961 @CD@ :

1952 @CDA 2CEC I $GAN:  JSR GNC ;NEXT CHAR

1963 8CD1 2167 A JMP $11 s NONE

1964 8CD2 EA35 B SKG RO ,HEX2F 0 -1

1965 OCD3 2184 A JMP $10 ;NOT A/N

1965 @CD4 E@32 B SKG R ,HEX40

1967 @CD5 2105 A JMP $12 ;MAY BE NUMERIC
1968 @CD6 EM33 B SKG RO ,HEX5A ;2

1969 @CD7 A208 A RTS ;CHAR I A/N
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aCD8
@aCco9
aCDA
8CDB
acocC
2CoD

@CDE
ACDE
ACDE
ACDE
@CDE
@CDE
#CDE
ACDE
BCDE
3CDE
@CDE
@CDE
8CDE
ACDE
ACDE
0CDF
ACE®
ACE1l
9CE2
8CE3
ACE4
8CES
BCES
@CES
ACES
ACE®6
ACE7
ACES
ACES
BCE9
3CEA
ACEB
8CEC
BCEC
ACED
@CEE
gCEF
dCF@
6CF1
@CF2
OCF3
@CF3
eCF3
ACF4
ACF5
ACF6
ACF7
ACFR
OCF9
ACF9
gCFA
ACFB
ACFC
BTt L

@CFE

7CSE
8034
n200
E@36
0289
21FA

8065
a062
8064
aApsl
8063
AG4A9
8152

3C61
Al52
21A8

83090
6159
Fo8o
2110

8308
6027
58FE
3300
FC62
2137
21F5

3480
6027
50FE
Co62
EQ60
212A

AP62
B13E
4801
AD74
5000
A309
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;:NOT A/N - BACKSPACE

$10: DSZ INPTR ;s INPUT CHAR PTR
S11: LD R4 ,BLANK
RTS
$12: SKG R@ ,HEX39 ;9
RTS sRETURN WITH A/N
JMP $1a
. PAGE "STSER - SYMBOL TABLE SEARCH’
.LOCAL
’
H SYMBOL TABLE SEARCH
H JSR STSER
; OVERFLOW RETURN
; NORMAL RETURN (R3 PTS. TO ENTRY)
: WILL APPEND NEW ENTRY IF NOT FOUND
STSER:
H SET REGION A
LD RO ,NEXTA
ST RO ,NEXT
LD RO, TOPA
ST RO, TOP
LD R@,BASEA
ST RG ,BASE
LD RO, SNXTA
H REGION SEARCH
1
SRSER: LD R3,TOP
ST RO, SONXT
JMP $4
H TOP OF LOOP
S1: LD RO ,0(R3)
AND RO ,XFFFB
SKNE RO ,CNAMG :1ST 2 COMPRESSED CHARS. OF NAME
JMP $2 sWORD # MATCH
H NO MATCH-LOOP
$3: LD R3,6 (R3)
AND RO ,K3
CAI RA,-2
RADD RA,R3
S4: SKNE R3,NEXT
JMP SREND s REGION END
JMP $1 s NEXT ENTRY LOOP
H APPEND ENRY IF ROOM
SAPEND:
SAPPEND: LD RA ,CNAMO ;1ST 2 COMPRESSED CHARS. OF NAME
AND RA,K3
CAIl RO,-2
ADD RA ,NEXT
SKG R@,BASE
JMP S$ROV s REGION OVERFLOW
: YES - ROOM AVAIL. - APPEND ENTRY
ST RO ,NEXT
ST RO ,@$ONXT
AISZ R%,1
ST R@ ,FORMPT
Ly KB, UNAMY 74b1T 2 CUMPRESSED CHARS. OF NAME
ST RO ,0(R3)
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2031
2032
2833
2034
2035
2036
2037
2938
2839
2049
2041
2042
2043
2044
2045
2046
2047
2048
2049
2059
2051
20852
2653
2054
2055
2056
2957
2858
2059
2069
2861
2862
2063
2864
2065
2966
2067
2068
2869
2070
2071
2872
2073
20874
2075
2076
2077
2078
2879
2080
2081
2082
2083
2884
24385
20886
2087
2088
2089
28909
2991
2092
2893

BCFF
#D98
DAL
eDB2
9p83
#D0A4
BDas
aD@5
aDas
aDa7
aDpe6s
aDB9
D09
PDOA
ADAB
aDacC
9D@D
fDOE
@DAF
PDOF
éD1é
D11
#D12
D13
AD14
D15
aD16
apl7
D18
D19
aDlA
#D1B
#D1C
#D1D
AD1E
gD1F
AD1F
aD1F
gD2¢
3D21
AD2?
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8D23
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PD25
aD26
aD27
AD27
8Dp28
AD29
#D29
aD29
éD29
8D2Aa
gD28B
ap2C
gp2cC
#D2D
#D2E
@D2F
BD2F

8481
A7FF
4D08
A7FE
1381
2102

847F
ATFD
ACS85
2106

87FF
642E
F481
2101
21DE
131¢

8300
6027
S@FF
3Cag
AG74
83FF
5CFD
6826
Ag83
83FF
6023
AQ84
83FE
Ap82
AC85
2291

87FD
F47F
21ED
21C9

80689
F@s6
2141
2108

4C24
24AA

8068
F@66
21C7

8868
F@67
21C4
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LD R1,CNAM] ; COMPRESSED 3RD AND 4TH CHARS.
ST R1l,-1(R3)

LI R1,0

ST R1,-2(R3)

BOC oDD, $6 ; LONG SYMBOL

JMP $7

NEW ENTRY TO CONTAIN LONG SYMBOL

LD R1,NAM2 ;5TH AND 6TH CHARACTERS OF NAME
ST R1,-3(R3)

ST R3,STPT

JMP $9 :SET UP RESULTS AND RETURN
WORD@ MATCH CHECK OTHERS

LD R1,-1(R3)

AND R1,XFFF0 : FFF@ INCLUDES LOCAL BIT
SKNE R1,CNAM] ; COMPRESSED 3RD AND 4TH CHARS.
JMP $2Aa

JMP $3 +NO MATCH

BOC oDD, $8 ;CHECK 3RD WORD

MATCH GOOD - SET RESULTS AND RETURN

LD R%,8(R3)

AND R@,K3

CAI RO ,-1

RADD R3,R8

ST R@ ,FORMPT

LD R@,-1(R3)

SHR RG,3

AND RA,K1

ST R@,STPDEF

LD R@,-1(R3)

AND RO ,K7

sT RA,STREL

LD RO ,-2(R3)

ST RO,STVAL

ST R3,STPT

RTS 1

CHECK MATCH OF 3RD WORD

LD R1,-3(R3)

SKNE R1,NAaM2 3s5TH AND 6TH CHARACTERS OF NAME
JMP $9 : MATCH

JMP $3 ;NO MATCH - LOOP

REGION OVERFLOW

LD R@,BASE

SKNE R@ ,BASEB ;IS THIS LAST REGION?
JMP $19

JMP $SETB

SYMBOL TABLE OVERFLOW

LI RO,36; TABLE OVERFLOW ERROR
JMP ERROR ;ALSO RETURN TO MY CALLER
REGION END

LD R ,BASE

SKNE RO ,BASEB ;IS THIS LAST REGION?
JMP SAPEND ;YES

MAYBE IN 2ND REGION UNLESS EMPTY

LD RO ,NEXTB

SKNE RO, TOPB ;IS REGION B EMPTY
JIMP SAPEND ;YES

SET UP REGION B
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2094
2095
2096
2097
2098
2099
2100
2101
2182
2193
2104
2105
2166
2187
2188
2109
211@
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2112
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2114
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2116
2117
2118
2119
2129
2121
2122
2123
2124
2125
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2131
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2133
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2139
2140
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2143
2144
2145
2146
2147
2148
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2151
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8D2F
0D2F
8D30
0D31
#D32
#D33
8D34
@D35
@D36
9D37
gD38
#D39
gD3A
#D3B
0D3B
#D3B
@D3B
0D3B
@D3B
8D3B
9D3C
#D3D
@D3E
#D3E
0D3F
AD40
gD41
@D42
9D43
0D44
AD45
@D46
8D47
@D48
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0D49
@D4A
0D4B
@D4C
@D4D
BD4E
AD4F
gD50
aD51

AD52
@D52
2D52
@D52
#D52
aD52
AD52
aD52
#D52
#D52
2D53
2D54
@D55
8D56
4D57
D58
aD59

RG68
AA62
R066
AB69
8067
AOG561
8102
21AE
0965
0068
@éD3A
FFFB

8D15
847E
887F

807D
F302
2181
2107
F703
2101
2185
1201
FBG4
8201
2101

8302
1201
4BA1
4804
FDA2
0200
21EE
156C
1406

2C9E
2200
F@45
21061
2122
4Ca9
Al34
4Co0
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SSETB:

SNXTA:
SNXTB:
SQNXT:
XFFFB:

I ve ~o =

ISER:
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$2B:

DITBLL:
DITBLF:

e w5 s we e we

GNSTRG:

$2A:
$2:

IMPASMBK

R@ ,NEXTB

R@ ,NEXT

RO ,BASEB

R@ ,BASE

R@,TOPB

R@, TOP

RO, SNXTB

$RSER sREGION SEARCH
NEXTA

NEXTB

OFFFB

DIRECTIVE / INSTRUCTION SEARCH

LD R3,DITBLF

LD R1,NAM]1 :3RD AND 4TH CBARACTERS OF NAME

LD R2,NAM2 ;5TH AND ATH CHARACTERS OF NAME

BEGIN LOOP

LD R@ ,NAMO . :1ST 2 CHARACTERS OF NAME 1ST 2 CHARA

SKNE R@,2(R3)

JMP o+2

JMP $3

SKNE R1,3(R3)

JMP $28

JMP $4

BOC P,.+2

SKNE R2,4(R3)

RTS 1 : FOUND

JMP $4

NOT FOUND YET

LD R@,2(R3)

BOC P,.+2

AISZ R3,1 1 5 WORD ENTRY

AISZ R3,4

SKNE R3,DITBLL

RTS :NOT FOUND

JMP $2 : REPEAT LOOP

+WORD DITBL2

.WORD DITBLB

. PAGE ‘GET STRING - GNSTRG,GCSTRG,GSTCON’

GET NEW STRING FIRST 2 CHARACTERS - DO NCOT HAVE 1ST QUOTE
JSR GNSTRG
NONE OR ERROR RETURN (ERROR ALREADY GENERATED)
2 CHARS IN REG @ RETURN

. LOCAL

JSR GNVC

RTS ;s END OF STATEMNT

SKNE R% ,QUOTE

JMP $2A

JMP s1 :ERROR - NOT A STRING

LI R9,9

ST RA,SEND

LI RG,0
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2155
2156
2157
2158
2159
2160
2161
2162
21563
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2198
2191
2192
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2194
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2292
2283
2204
2285
2206
2207
2288
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2210
2211
2212
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2214
2215
2216
2217

pD5A
@D5B
8Dp5C
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8DSE
PDSF
AD6G
gDA1
0D62
D62
9D63
AD64
PD64
8D65
2D66
D67
8D68
6D568
2D69
@D6A
#D6B
2D6C
AD6C
@D6D
AD6E
PD6F
oD780
D71
AD72
pD73
9D74
D74
#D75
D76
#D77
2D78
@D79
2D79
pD7A
@D7B
4D7C
gaD7C
ani¢c
#D7C
aD7C
aD7C
#D7C
eD7D
@D7E
@D7F
AD7F
gD7F
gD7F
@D7F
PD7F
2D7F
@D7F
UDLY
2D81
@D82
aD83
D34
aD85

Al3l
2CEC
211C
F@45
2109
852C
31880
15682

A529
21F7

A528
5Ca8
C126
8201

2CEC
2103
F@45
21F3

7CSE
811E
5C@8
1104
Co34
4D049
AS51A
2201

8118
1101
p290
8048
21F9

4C18
2CAA
f2aa

8110
11FD
21DA

29D7
p29g
Al@A
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1146
2CEC
2102
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$ERROR - ILLEGAL STRING

: QUOTE

;JMP IF THIS IS 2ND CHAR

+REPEAT FOR 2ND CHAR

;SET END INDIATOR NON ZERO-NOT STRG ENB
;2ND RETURN WITH 2 CHRS. IN R

OR CLOSING QUOTE

;CLOSING QUOTE

;DOUBLE QUOTE

ONE CHAR STRING
: INPUT CHAR PTR

:SET STRING END

; STRING CONTINUATION EMPTY

SYNTAX ERROR

sRETURN WITH NO STRING

STRING (2 CHARS AT A TIME)

; END

ST R@, SWORD

JSR GNC

JMP $1

SKNE RO ,QUOTE

JMP $3

LD R1, SWORD

RXCH R8,R1

BOE NZ,$4

THIS IS 1ST CHAR

sT R1,$SWORD

JMpP $5

THIS IS 2ND CHAR

ST R1,SEND

SHL RG,8

ADD RA, SEND

RTS 1

DO WE HAVE DOUBLE QUOTE

JSR GNC

JMP $6

SKNE RO ,QUOTE

JMP $7

CLOSING QUOTE - ZERO OR

DSZ INPTR

LD R@ , SWORD

SHL RG,8

BOC 2,98

ADD R%,BLANK

LI Rl,0

ST R1,SEND

RTS 1

WAS A ZERO CHAR STRING

LD RO, SEND

BOC Z,.42

RTS

LD RS ,BLANKS

JMP $9

ERROR

LI RP,24;

JSR ERROR

RTS

GET CONTINUATION OF
JSR GCSTRG
NONE
2 CHARS IN REG @

LD RO, SEND

BOC Z,810

JMP $2

GET STRING CONSTANT

JSR
RTS
ST

LD

BOC
JSR
JMP

JSR GSTCON

(2

:NOT END

CHAR STRING) - WE HAVE 1ST QUOTE

ERROR RETURN
2 CHARS IN Rf# RETURN

$2A

RO, SWORD
R@, SEND
z,511
GNC

$12
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aD86
#D8’7
gD88
eD89
@D8A
gDsA
oD8B
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¢D8E
ADSE
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4C18
24AA

8101
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8865
2904
8C67
3868
2921
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SWORD :
SEND:

~e wo we
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GLOB:

7« RN TR T

ESETP:

O ~e ~e we
5
o

$STRT:

SLAST:

O~e ~o ~

MAPNR:

SSTR1:

SCANST:

SLOOP:

IMPASMSBK

SKNE RO ,QUOTE

JMP $11

LI R%,24; SYNTAX ERROR

JMP ERROR

LEGAL STRING CONSTANT

LD R@,SWORD

RTS 1

.WORD 9 ;SAVES 2 CHAR RESULT
«WORD ] ;#=STRING CONTINUED

.PAGE "SCAN SYMBOL TABLE - MAP, GLOBAL SYMBOLS, RESET P BITS’

« LOCAL

SCAN SYMBOL TABLE: OUTPUT MAP,GLOBAL RECORDS AND RESET P BITS

OUTPUT GLOBALS AND RESET P BITS

LI R1,1
JMP $STRT

RESET P BITS

LI R1,0
JMP $STRT

OUTPUT MAP AND RESET P BITS

.IF SIZES
JSR MAPSOR
JMP RESETP
LD R@ ,XFFF7
JMP $STR1
«=.+]

OUTPUT MAP NO RESET OF P BITS

.IF SIZES

JMP MAPSOR

ST RO, SFLAG

ST R1,$SMG :MAP OR GLOBAL INDICATOR
LI RO,1

ST RO, $SGLBN ; GLOBAL NUMBER
LD R3,TOPA

LD R2,NEXTA

JSR SCANST

LD R3,TOPB

LD R2,NEXTB

JSR SCANST

RTS

ST R2,SLAST

38
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2279 @DA4 FDF1 A SKNE R3,SLAST

2280 @DAS 0209 A RTS

228]1 ODA6 8155 A LD RO, $MG

2282 ODA7 1401 A BOC B1EQl1,.+2

2283 @DAS 21M1 A JMP $300 ;NO MAP
2284 @DA9 295B A JSR MAPLIN

2285 9DAA $300:

2286 0DAA H FINISHED MAP, IS THIS A GLOBAL
2287 @DAA 83FF A LD RB,-1(R3)

2288 @DAB SCFE A SHR RO,2

2239 @DAC 1381 A BOC ODD, .+2 ;YES GLOBAL
2297 GDAD 212E A JMp $6 :NO GLOBAL
2291 @DAE : SHOULD WE ASSIGN GLOBAL A NUMBER
2292 @DAE 814C A LD RA,SFLAG

2293 GDAF 5000 A CAI RO, 0

2294 6DB2 1109 A BOC Z,$3a s NO
2295 @DB1 83FF A LD R2,-1(R3)

22%6 @DB2 6827 B AND R% ,K3

2297 @DB3 1596 A BOC NZ,$3A s NO
2298 ADB4 8367 A LD R@,8(R3)

2299 @DB5 662C B AND RO ,K4

2300 @DB6 1103 A BOC 2,33A ;GLOBAL NOT USED
2391 @DB7 : ASSIGN GLOBAL NUMBER

2382 @DB7 813C A LD RA,$GLBN

2393 ODBR A3FE A ST RG,-2(R3)

2384 ?DB9 793A A ISz SGLBN

2385 0DBA ; SHOULD WE OUTPUT GLOBALS?

2386 GDBA S3A:

2387 ODBA 8141 A LD R@,SMG

2348 @DBB 1341 A BOC ODD, .+2

2369 PDBC Z211F A JMP $6 ;GLOBAL NOT REQUESTED
2313 @DBD 83FF A LD RA,-1(R3)

2311 @DBE 6027 B AND R@,K3

2312 @DBF 1523 A BOC NZ,S$5

2313 @#DCO 8389 A LD RG,8(R3)

2314 ¢DC1 642C B AND RO ,K4

2315 8DC2 1119 A BOC Z,$6

2316 @DC3 H

2317 @DC3 H OUTPUT GLOBAL SYMBOL IF ANY
2318 @DC3 H

2319 4DC3 7 GLOBAL OUT CODE HERE

2328 @DC3 : Kkkkkhkk

2321 @pC3 $5:

2322 @DC3 83628 A LD R@, 2 (R3)

2323 2DC4 291F A JSR SCONV

2324 96DCS5 Al3B A ST R?,GLBUF+3

2325 #DC6 83FF A LD R ,-1(R3)

2326 9DC7 291C A JSR SCONV

2327 4DC8 Al39 A ST RA,GLBUF+4

2328 @DC9 8349 A LD RB,0 (R3)

2329 @DCA 87FD A LD R1,-3(R3)

2330 ODCB 1391 A BOC ODD, .+2

2331 @DCC 8448 B LD R1,BLANKS

2332 @DCD 291D A JSR $CB2

2333 ADCE Al34 A ST R@ ,GLBUF+5

2334 ODCF B3FE A LD RA,-2(R3)

2335 9DD@ Al133 A ST R# ,GLBUF+6

2336 9DD1 B3FF A LD RA,-1(R3)

2337 @DD2 6927 B AND RO,K3

2338 #DD3 1501 A BOC NZ,.+2

2339 @DD4 4C04 A LI RO, 4

2340 9DD5 D826 B SUB R@,K1

2341 @DD6 5COE A SHL R@,14
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2342 @DD7 Al28 A ST RO ,GLBUF+2

2343 @DD8 4360 A PUSH R3

2344 ADD9 8D23 A LD R3,GLBUF-1

2345 @DDA 2CCB I JSR CKPNCH

2346 @DDB 4769 A PULL R3

2347 ADDC :

2348 6DDC : BOTTOM OF LOOP

2349 @9DDC : .

235@ @DDC 83FF A $6: LD R9,-1(R3)

2351 @DDD 611D A AND RA,S$SFLAG

2352 @DDE A3FF A ST RO,~-1(R3) sRESET P BIT
2353 @DDF 8300 A LD R@, 0 (R3)

2354 PDE@ 6927 B AND RO ,K3

2355 @DE1l SOFE A CAI RO,-2

2356 ODE2 3306 A RADD RO,R3 ;sUPDATE TABLE PTR.
2357 ODE3 21CO A JMP $LOOP

2358 PDEAJ :

2359 QDE4 : CONVERT 6 BIT NAME IN RA TO 8 BIT NAME
2368 ODE4 :

2361 ADE4 S5CFC A S$SCONV: SHR RO ,4

2362 @DES 3181 A RCPY RE,R1

2363 ODE6 603B B AND RO ,HEX3F

2364 ODE7 S5DFA A SHR R1,6

2365 PDES 5DA8 A SHL R1,8

2366 ADE9 3169 A RADD RG,R1

2367 ODEA C5@88 A ADD R1,X2020

2368 @DEB :

2369 GDEB : CONVERT BLANKS TO ZERO

2370 ODEB :

2371 @DEB 4CP@ A SCBZ: LI RE,0

2372 ODEC F448 B SKNE R1,BLANKS

2373 ADED 92040 A RTS

2374 ADEE 3481 A RCPY R1,R9

2375 ADEF 6424 B AND R1,K255

2376 ADF@ F434 B SKNE R1,BLANK

2377 @DF1 6P42 B AND RA,XFFA0

2378 ODF2 @270 A RTS

2379 ADF3 :

2389 ODF3 2020 A X202@8: .WORD 22020

2381 ADF4 0000 A $GLBN: .WORD @ :GLOBAL NUMBER
2382 @DF5 ODF6 A SNEXT: .=.+1

2383 ODF6 @DF7 A $PT: o=+l

2384 @DF7 ODF8 A SCT: c=.+1

2385 BDFB 464F A S$FO: .WORD ‘FO’

2386 ADF9 524D A S$RM: .WORD ‘RM’

2387 PDFA 1089 A SRTB: .WORD  RELTB+1

2388 ODFB ODFC A S$FLAG: .=.+1 :FFFF IF MAP DIRECTIVE ELSE FFF7
2389 PDFC ADFD A $MG: S :MAP/GLOB INDICATOR @=NONE 1=GLOBAL 2=MAP
2394 ADFD GDFE A .WORD .+l

2391 ODFE 4645 A GLBUF: .WORD 04005

2392 @DFF BE@S A .=.+6

2393 AEGS H

2394 0EAS ; PRINT 1 MAP LINE

2395 @EBS :

2396 @EAS MAPLIN:

2397 @E@S5 ADEF A ST R3,$NEXT

2398 9E@6 7C71 B DS2Z PGRL

2399 @EG7 2192 A JMP .+3

2400 2E@G8 4AFA7 A LI R3,7

2471 @E@9 2CDF I JSR OPGSTR :OUTPUT PAGE STRING
2402 9EAA 2CAS5 I JSR NEWLIN

2403 AEAB : NEW ENTRY

2404 GEAB 8DE9 A LD R3,$NEXT
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s NON LOCAL

;OUT $ (1ST CHAR)
; GO TO 2ND CHAR

;OUT 1ST CHAR

:OUT 2RD CHAR

;OUT 3RD CHAR
;OUT 4TH CHAR

s:OUTPUT 2 BLANKS

;OUTPUT "FORM’

;OUTPUT REL KEY

LD R2,0(R3)
AND R#A,KB8

BOC Z,$NLCL
LOCAL SYMBOL

LI RB, $°/254
JSR O1CH

JMP $1

NON LOCAL

LD RO ,A (R3)
SHR RG,19

ADD RO ,HEX28
JSR O1CH

LD R@,d(R3)
SHR RO, 4

AND RP ,HEX3F
ADD RO, HEX20
JSR 01CH

LD R@,-1(R3)
SHR R@,10

ADD RO ,HEX20
JSR O1CH

LD RA,-1(R3)
SHR RO, 4

AND RO ,HEX3F
ADD RA,HEX20
JSR 01CH

DO WE HAVE A LONG SYMBOL
LD RO,4(R3)
BOC ODD, $LONG
SHORT SYMBOL

JSR 02B

JMP $2

LONG SYMBOL

LD R@,-3(R3)
JSR 02CH
QUTPUT VALUE

JSR 02B

LD R%,2(R3)
BOC B1EO1,$2a
JMP $2B

FORM ENTRY

LD R, SFO
JSR 02CH

LD RO, SRM
JSR 02CH

JMP $7

LD RO ,-2(R3)
JSR OHEX

JSR 0O1B

LD RO ,-1(R3)
AND RO,K7
RCPY RO ,R2

ADD R2,$RTB
LD RA,A (R2)
JSR 02CH

LI RO, *°/256
LD R1,@ (R3)
SKAZ R1,K4

LI RO, " /256
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JSR O1CH

IF DBGVER

LD R@ ,MAPDEB
BOC Z2,$3 ;NOT DEBUG MODE
DEBUGGING

JSR 02B

LD. R@,8(R3)
AND RO ,K3

ADD RO ,K3

ST RA,S$CT

ST R3,$PT
JSR 02B

LD R@,SPT
JSR OHEX

JSR 02B

LD RO,QSPT
JSR OHEX

DSZ SPT

DS2Z $CT

JMP $4

.ENDIF

FINISHED SPECIAL DEBUG CODE
RTS

.IF SIZES

.PAGE "SORTED MAP PRINT’
.LOCAL

SORTED MAP PRINT

LI R@,0

ST RO ,SLSTH
LD R%,X7FFF
ST R@,$LOWO
LD R2,NEXTA
LD R3,TOPA
JSR $MPS

LD R2,NEXTB
LD R3,TOPB
JSR $MPS

LD R@, SLOW®
SKNE RO ,X7FFF
RTS

LD R3,SXR3
JSR MAPLIN
LD RO, SLOWO
ST RA,SLSTH
LD RO, SLOW1
sT RA,SLST1
LD RA,SLOW2
ST RO, SLST2
JMP $104

MAP SEARCH FOR LOWEST SYMBOL NOT YET PRINTED

ST R2,$END
JMP $BOTM

LOAD WORD & INTO R2
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2529 PE6B ;

’
2530 @E6B 8348 A SLOOP: LD R@,A(R3)
2531 GE6C SCFD A SHR R§,3
2532 @AE6D 1381 A BOC OoDD, $28
2533 @E6E 2162 A JMP $21
2534 @EAF 6143 A $208: AND RO ,HEX7E
2535 QE70 6944 A OR RA,X4000
2536 @E71 3281 A s21: RCPY RO ,R2
2537 RET2 i
2538 @E72 ? QUICK RANGE TEST
2539 AE72 ;
254@ PE72 E139 A SKG R, SLOWD
2541 QE73 2101 A JMP .+2
2542 QE74 212F A JMP SNXT
2543 QE75 F139 A SKNE R ,SLSTA
2544 BE76 2102 A JMP $19
2545 @AE77 E137 A SKG RG,SLSTO
2546 AE78 212B A JIMP SNXT
2547 BE79 :
2548 PE79 H LOAD WORD 2 INTO Rl
2549 QE79 ;
2550 @E79 83@AaA A $19: LD RA,08(R3)
2551 @E7A 8448 B LD R1,BLANKS
2552 QE7B 7026 B SKAZ R4 ,K1
2553 PE7C B7FI A LD R1,-3(R3)
2554 QE7D 7629 B SKAZ RO,K8
2555 @ET7E 2101 A JMp $22
2556 AETF 2193 A JuMp $23 ; LOCAL
2557 OEBG 6442 B $22: AND Rl ,XFF@@
2558 GEB81 SCF6 A SHR R3,10
2559 7E82 3100 A RADD R%,R1

2560 OER3 H

2561 @ES83 ? LOAD WORD 1 INTO RS

2562 BES83 H

2563 BE83 83FF A $23: LD RA,-1(R3)

2554 AE84 5CFC A SHR R9,4

2565 9ES85 H

25656 BES8S : COMPARE FOR > THAN LAST SYMBOL PRINTED

2567 AERS F929 A SKNE R2,SLSTH
2568 2ES6 21€3 A JMP SGR1
2569 ME87 E927 A SKG R2,3LSTO
257@0 AE88 211B A JMP SNXT
2571 @EBS 2147 A JMP SGR

2572 9EBA F125 A SGRl: SKNE RA,SLSTI]
2573 PE8B 2143 A JMP SGR2
2574 9E8C E123 A SKG R#,SLST1
2575 BE8SD 2116 A JMP SNXT
2576 @GESE 2182 A JMP $GR

2577 QEBF E521 A $GR2: SKG R1,$LST2
2578 BE°4 2113 A JMP SNXT
2579 BE9] H

2588 9E9] : GREATER, NOW TEST < THAN CURRENT LOW SYMBOL
2581 @E91 H

2582 @E91 E91A A SGR: SKG R2,SLOWY
2583 #E92 21041 A JIMP -+2

2584 QE93 2110 A JIMP $NXT
2585 0E94 F917 A SKNE R2,SLOWY
2586 BE95 2141 A JMP .+2

2597 @E96 2109 A JMP $GOOD
2588 @E97 E115 A SKG R@,SLOW1
2589 AE98 2141 A JMP .+2

2599 @AE99 219A A JMP $NXT
2591 ESA F112 A SKNE R@,SLOW1
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2592
2593
2594
2595
25956
2597
2598
2599
2699
2601
2602
2603
2604
2685
2696
2607
2698
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620

2621
2622
2623
2624
2625
2624
2627
2628
2629
26340
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
256510
2651
2652

@E9B
AE9C
@ESD
AE9E
GEIF
9EAQ
2EA1
PEA2
@EA3
AEA4
AEAS
GEAG
JEA7
AEAS
@EA9
BEAA
AEAB
JEAB
@EAC
BEAD
@ EAE
AEAF
9EB®
gEB1
PEB2
P2EB3
PEB4
PEBS
@EB6

AEBS
BEBS
AEB6
PEB6
9EBA
AEB6
AEB7
@EBSR
OEB9
AEBA
AEBB
EBC
AEBD
AEBE
AEBF
PECA
AEC]
AEC2
AEC3
AEC4
@ECS
OECH
pEC7T
AECS
AECY
AECA
AECA
9ECA
AECA
AECB
AECC
@ECD

2101
2193
ES51@
F5@F
2104
AléC
A50C
A9499
AD1Q
8309
6927
SOFE
3300
FD39
a20q
21Ceo

TFFF
OEAT
OEAE
GEAF
AEBO
GEB1
AEB2
9EB3
g27E
0EBS
4002

2CF1
2CF2
5C0A
Cca72
Af72
2C9D
214A
2C9E
2143
F@32
2104
7C5E
2A3E
2CF3
210D
RE72
CO3E
AQ72
2CF4
2148

2CF1
2CF2
5CoA
ce72

PP EPDDIDD P PP

PP DD

PHEHDTDEPHODDD O T D -

o -t

$SGOOD:
SNXT:
SBOTM:

X7FFF:
SLOWO :
SLOW1:
SLOW2:
SLST@:
SLST1:
SLST2:
SEND:
HEX7E:
SXR3:
X492080:

$11:

$12:

o o0 we e

C2:

S21:

IMPASMS8K

JMP o+2
JMP $GOOD

SKG R1,$LOW2

SKNE R1,SLOW2

JMP SNXT

ST RA, SLOW1

ST R1,SLOW2

ST R2,SLOWA

ST R3,$XR3

LD RO, @ (R3)

AND R%,K3

CAI R4 ,-2

RADD R%,R3

SKNE R3,$END

RTS

JMP sLoop

.WORD @7FFF

=41

=+l

=ot+l

=41

=41

=4l

=a+1

.WORD @7E

e=o+1

.WORD 04700

.ENDIF

.PAGE “INSTRUCTION CLASS PROCESSING®
.LOCAL

LD,ST REG, @ADR(X)
JSR EXPP2

JSR INERR

SHL RO,10

ADD RA,IVAL

ST RO,IVAL

JSR GCOMMA

JMP $84

JSR GNVC

JMP $11

SKNE RO, CAT

JMp $12

DS2 INPTR ; INPUT CHAR PTR
LD R9,X1004

JSR GADRIX ;GET ADR ,ALLOW INDIRECT, ALLOW INDEX
JMP s41

LD RO, IVAL ,

ADD RA,X1020 s+ SET INDIRECT
ST R, IVAL

JSR GADRX

JMP $41

ADD,SUB, SKG, SKNE REG,ADR(X)
JSR EXPP2

JSR INERR

SHL RO,10

ADD RO ,IVAL
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2653 QECE A@72 B ST R@,IVAL

2654 BECF 2C9D I JSR GCOMMA

2655 GED@ 2136 A JMP $8@

2656 Q@ED1 ;

2657 QED1 ; 1582,DS2 ADR(X)

2658 OQED1 ;

2659 BPED1 2CF4 T IC4: JSR GADRX :GET ADR,X OK, NO INDIRECT ALLOWED
2649 AED2 B072 B $41: LD - RO ,IVAL

2661 @ED3 855F A LD R1,IREL ; INSTRUCTION RELOCATION MODE
2662 AED4 24F5 1 JMP INOUT

2653 PEDS ?

2654 OED5 ; AND,OR, SKAZ REG4/1,ADR(X)
2665 AED5 P messsooe—-

2666 @EDS 2CF6 I IC3: JSR EXPP1

2667 @ED6 2CF2 1 JSR INERR

2668 @ED7 5COA A SHL RG,10

2669 OED8 21F4 A JMP $21

2670 BEDY 7

2671 BED9 H NOP,PULLF, PUSHF ,HALT NO ARG

2672 GED9 H

2673 GED9 80872 B ICS: LD RG,IVAL

2674 GEDA 24F7 I JMpP INABS s INSTR. ABS
2675 PEDB :

2676 9EDB ; ISCAN NO ARG

2677 OGEDB : .

2678 AEDB 15FD A IC5A: BOC NZ,IC5 ; EXTD OK

2679 OEDC 2CF8 I JSR QERROR

2680 QEDD 21FB A JMP ICS

2681 AEDE H

2682 @EDE : PUSH,PULL, XCHRS REG

2683 QEDE : ——

2684 QEDE 2CF1 I ICé6: JSR EXPP2

2685 QEDF 2CF2 1 JSR INERR ;s INSTR ERROR
2686 AEEZ 5C88 A SHL RA,8

2687 @EE1l C872 B ADD R%,IVAL

2688 BEE2 24F7 I JMP INABS

2689 JEE3 :

2692 PEE3 ; AISZ,LI,CAT,ROL,SHL REG,IMMED 8 BIT
2691 QEE3 | emeeeee————————
2692 AEE3 2CF1 I IC7: JSR EXPP2

2693 BEE4 2CF2 1 JSR INERR

2694 @EES 5C@8 A SHL R%,8

2695 GEE6 C872 B ADD R8,IVAL

2696 PEE7 AB72 B ST RA,IVAL

2697 GEE8 2C9D 1I JSR GCOMMA

2698 PEE9 211D A JMP $840

2699 OEEA 2CF9 I JSR EXPSR

2707 @EEB 2CF2 I JSR INERR

2781 Q@EEC C@72 B ADD RA,IVAL

2762 QEED 24F7 I JMP INABS

2783 OEEE H

2784 OEEE : ROR,SHR REG,IMMED 8 BIT
2705 @EEE - Dbl bl DLt L S 8 S
2706 BEEE 2CFl1 I IC7A: JSR EXPP2

2787 GEEF 2CF2 I JSR INERR

27688 QEF9 5C@8 A SHL R8,8

2709 @EF1 Cd72 B ADD R@,IVAL

271@ QEF2 Af72 B ST R@,IVAL

2711 BEF3 2C9D I JSR GCOMMA

2712 BEF4 2112 A JMP S840

2713 BEFS 2CFO I JSR EXP3

2714 PEF6 2CF2 I JSR INERR

2715 BEF7 5001 A cal RG,1
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2716 9EFS 6024 B AND R@,K255

2717 BEF9 C872 B ADD RO, IVAL

2718 BEFA 24F7 I JMP INABS

2719 OEFB ‘

2720 OEFB ; RADD,RXCH,RCPY,RXOR,RAND  REG,REG
2721 BEFB e
2722 GEFB 2CF1 I IC8: JSR EXPP2

2723 AEFC 2CF2 I JSR INERR

2724 OEFD 5COA A SHL RO, 10

2725 OEFE C872 B ADD RO, IVAL

2726 BEFF AB72 B ST RO, IVAL

2727 OFP@ 2C9D I JSR GCOMMA

2728 BFG1 2105 A JMP $80

2729 6F92 2CF1 I JSR EXPP2

2739 @GF@3 297B A JSR INERR

2731 OFB4 5CA8 A SHL RO,8

2732 OF@5 C972 B ADD RA,IVAL

2733 OFP6 24F7 I JMP INABS

2734 8F97 :

2735 OFB7 2CFA I $88: JSR MERROR

2736 OF@S 8872 B LD RO, IVAL

2737 @FP9 24F7 I JMP INABS

2738 OF@A ;

2739 OF@A ; JMP,JSR @ADR(X)
2740 9FAA ; -—
2741 BFBA 2C9E I IC9: JSR GNVC

2742 OFAB 2183 A JMP $91 ; NONE
2743 @FAC F@32 B SKNE RO, CAT

2744 QFOD 2104 A JMP $92

2745 OFBE 7C5E B DS2 INPTR s INPUT CHAR PTR
2746 OFOF 803D B $91: LD RO, HEX400

2747 AF1@ 2CF3 I JSR GADRIX

2748 @F11 21C@ A JMP $41

2749 @F12 8872 B $92: LD RA,IVAL

2758 8F13 CO3D B ADD RO ,HEX409

2751 @F14 AG72 B ST RO, IVAL

2752 @F15 297B A JSR GADRX

2753 OF16 21BB A JMP $41

2754 8F17 ;

2755 B8F17 : SFLG,PFLG POS3,POS7
2756 8F17 : _—
2757 @F17 2CFB I IC1#: JSR EXPP3

2758 AF18 2966 A JSR INERR

2759 AF19 5C@8 A SHL RG,8

2760 DF1A C472 B ADD RO, IVAL

2761 OF1B AB72 B ST R@,IVAL

2762 BF1C 2C9D I JSR GCOMMA

2763 BF1D 24F7 1 JMP INABS

2764 @FlE 2CDA I JSR EXPP7

2765 OF1F 3831 A NOP

2765 OF20 CB72 B ADD RO, IVAL

2767 BF21 24F7 1 JMP INABS

2768 0F22 ;

2769 BF22 ; BOC POS4,SPADR
2770 0F22 s emmmemeeee
2771 @F22 2CFC I ICl1: JSR EXPP4

2772 8F23 295B A JSR INERR

2773 @F24 5C88 A SHL RA,8

2774 0F25 CO72 B ADD RG,IVAL

2775 @F25 AB72 B ST R4, IVAL

2776 GF27 2C9D 1 JSR GCOMMA

2777 BF28 295F A JSR MERROR

2778 #F29 2CBY I JSR EXP
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2779 @F2A 2954 A JSR INERR

2788 OF2B 2CFD 1 JSR SPADR

2781 @F2C 2103 3 JMP $111 :NOT VALID SOECIAL ADR
2732 @r2D D@3F BS SUB RP,K256

2783 AF2E A@72 B ST RA,IVAL

2784 QF2F 24F7 1 JMP INABS

2785 AF3A 2955 A S11l1: JSR ADRERR

2786 0F31 8872 B LD RA,IVAL

2787 3F32 24F7 I JMP INABS

2788 #F33 OF34 A IREL: .=+l s INSTRUCTION RELOCATION MODE
2789 BF34 :

2799 OF34 H RTS,RTI,RIN,ROUT POS7
2791 OBF34 7

2792 OF34 2CDA I ICl2: JSR EXPP7

2793 AF35 3681 A NOP

2794 8F36 C072 B ADD RG,IVAL

2795 BF37 24F7 I Jup INABS

2796 OF38 ?

2797 9F38 H JSRP POS7
2798 AF38 H -——-
2799 gF38 1541 A IC12A: BOC NZ,.+2

2800 BF39 2945 A JSR INERR

2891 @F3A 2CpA I JSR EXPP7

2802 OF3B 294C A JSR MERROR

2883 AF3C C872 B aADD R8,IVAL

28064 QF3D 24F7 I JMP INABS

2805 9F3E H

2806 OF3E : JINT,SETST,CLRST,SETBIT,CLRBIT,CMPBIT,JMPP
2887 QF3E : POS4
28068 9F3E ; —
2869 @F3E 15801 A ICl13A: BOC NZ,IC13 ;s EXTD OK
2810 B@F3F 2944 A JSR OERROR

2811 @rag ;

2812 @F4e 2CFC I IC13: JSR EXPP4

2813 9F41 293D A JSR INERR

2814 5F42 CO72 B ADD R%,IVAL

2815 9F43 24F7 I JMP INABS

2816 0F44 ;

2817 @F44 H MPY,DIV,DADD,DSUB ADR(X)
2818 9F44 H -
2819 Gr44 291A A ICl4: JSR DBWIN

2828 @F45 24F5 I JMP INOUT

2821 @F4s ;

2822 0QF46 : LDB,STB,LLB,SLB ADR(X)
2823 OF46 H -—
2824 @F46 2918 A IC15: JSR DBWIN

2825 AF47 5C81 A SHL R7,1

2826 AF48 2103 A JMP ICl6A

2827 0OF49 ;

2828 @r49 ; LRB,SRB ADR(X)
2829 2F49 ; ——
2339 3F49 2915 A IClh6: JSR NBWIN

2831 2F4A 5CA71 A SHL R%,1

2832 AF4B CA26 B ADD R42,K1

2833 AFAC F426 B IC16A: SKNE R1,K1

2334 AF4D 24F5 I JIMP INOUT

2835 AF4E 2937 A JSR ADRERR

2836 BF4F 24F5 I JMP INOUT

2837 BF59 ;

2338 AF59 ; JSRI ADR SPECIAL VALUE
2839 BF50@ H -—
2849 QF50 2CB9 I IC17: JSR EXP

2841 OFS51 292D A JSR INERR
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2342 QF52 F426 B SKNE R1,K1

2243 AFS3 2103 A TMP .+4

2844 7AFS4 2931 A JSR ADRERR

2845 @F55 38472 B LD RA,IVAL

2345 QF56 24F7 I JMP INABS

2”47 JF57 683A B OR R@ ,HEX7F

2849 AFSS 50900 A CAl RG,a

2849 2FS59 15FA A BOC NZ,.=-5

2859 GFS5A 8¢7A B LD R ,EXPVAL ;EXPRESSION VALUE
2851 @FSB 5C09 A SHL RA,9

2852 AF5C 5CF7 A SHR R9,9

2853 @F5D C@872 B ADD R%,IVAL

2854 (GFSE 24F7 I JMP INABS

2855 @FSF H

28545 @FSF H DOUBLE WORD INSTRUCTION SUBROUTINE
2857 @FSF :

2858 AFSF DBWIN:

2859 QFSF 1501 A BOC NZ,.+2

2860 2FAG 2923 A JSR NERROR

2861 AF61 2CBY9 I JSR EXP

2362 @F62 2925 A JSR MERROR

2853 @F43 Al19 A ST R@, SVAL

28A4 OQF64 AS519 A ST R1,SREL

2965 A4F6S 2C9E I JSR GNVC

2866 QFA6 2119 A JMP SNOX +NC INDEXING
2857 @GF67 F@G46 B SKNE R? ,LPAREN

2848 JF6R 2182 A JMP . +3

2R59 (AF59 7CS5E B DS2 INPTR : INPUT CHAR PTR
2874 AF6A 210C A JMP SNOX s NO INDEXING
2371 @FAB H INDEXING USED

2372 QF6B 2CF1 1 JSR EXPP2

2873 AF6C 291B A JSR MERROR

2874 (OF6D EA26 B SKG ®9,K1

2R75 QF6E 291B A JSR VERROR

2876 #F6F 5C@8 A SHL R2,8

2877 GF79 C@72 B ADD RE,IVAL

2878 4F71 ARN72 B ST R9,IVAL

2879 GF72 2C9E 1 JSR GNVC

287390 AF73 2918 A JSR SXERR

2881 OF74 F@A43 B SKNE RA ,RPAREN

2932 @F75 2101 A JMP o+2

2883 3F746 2915 A JSR SXERR

2324 fF77 23872 B SNOY: Ln RA,IVAL

2885 GF72 4nA1 A LI R1,1

2885 4F79 2CAB 7T JSR OUTWRD

2887 AF7A ‘142 A LD RB, SVAL

2228 2F78 3512 A LD R1,®REL

28%9 AF7C 923¢ A RTS

2399 ?F71D H

2391 GF7D GF7E A SVAL: Tot+l

2892 GF7E AFJF A SREL: a=.+]

2392 @F7TF H

2394 AF7F H INSTRUCTION ERROR

2895 GF7F :

2296 2F7F 4C%4 A INERR: LI R3,%; MISSING ARGUMENT ERROR
2897 @F8" INERR]:

2898 9FR@ 2CAA I JSR ERROR

2899 @FR]1 8a7A B LD R92 ,EXPVAL ;EXPRESSION VALUE
2998 9F82 847C B LD R1,EXPREL sEXPRESSION RELOCATION MODE
2931 AF83 M249 A RTS

2942 9FSs4 H

2973 #F84 4C36 A OERROR: LI R2,54; EXTENDED INSTR. ERROR
2994 AF85 24AA 1 JMP ERROR
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2945 BF86 ;
2985 9F86 4CAC A ADRERR: LI R9,12; ADDRESS ERROR

2907 @F87 21F8 A JMP INERR1

297% GF8s ;

2929 @F88 4C8@ A MERROR: LI RA,0; MISSING ARG. ERROR
2914 AF89 21F6 A JMP INERR1

2911 @FSA :

2912 @F8A 4C96 A VERROR: LI - RO,6; VALUE ERROR

2013 AF8B 21F4 A JMP INERR1

2914 GFSC ;

2915 GF8C 4C18 A SXERR: LI RO ,24; SYNTAX ERROR

2916 BFSD 21F2 A JMP INERR1

2917 AFSE .PAGE  "ADDRESS ROUTINES®

2918 @FSE .LOCAL

2919 AFSE 4CPG A GADR: LI RG,0 :NO INDIRECT PERMITTED
2926 GFSF 4D6G A GADRI: LI R1,0 ;NO INDEXING PERMITTED
2921 @F9Q 2142 A JMP $ADR

2922 @F91 ;

2923 AF91 ;

2924 OF91 4CO8 A GADRX: LI RA,0 ;NO INDIRECT PERMITTED
2925 @F92 4DP1 A GADRIX: LI R1,1 ; INDEXING PERMITTED
2926 OF93 ;

2927 AF93 Al7C A $ADR: ST RA,$IFLAG

2928 9F94 A57C A ST R1,S$XFLAG

2929 9F95 2CBY I JSR EXP

2930 GF96 214B A JMP $MERR

2931 OF97 847C B LD R1,EXPREL ;SAVE RELOC MODE FOR DISPLACEMENT
2932 AF98 A59A A ST R1,IREL

2933 AF99 2CE8 I JSR P1P2

2934 PF9A A200 A RTS

2935 OF9B ; PASS 2

2936 PF9B 347C B LD R, EXPREL $EXPRESSION RELOCATION MODE
2937 BFIC 1503 A BOC NZ,S$DEF

2938 @r9D ; UNDEFINED

2939 AF9D 4C2A A LI RA,42; UNDEFINED ERROR ;UNDEFINED ARG. E
2940 9F9E 2CAA I JSR ERROR

2941 GF9F 1209 A RTS

2942 3Fag :

2943 GFA? F826 B SDEF:  SKNE RO,K1

2944 GFAl 2197 A Jup $ABS

2945 GFA2 F@40 B SKNE R3,X2

2946 OFA3 2166 A JMP $BSECT

2947 OFA4 FB27 B SKNE RO ,K3

2948 BFAS 2134 A JMP $TSECT

2949 AFA6 F@2C B SKNE RA,K4

2950 AFA7 2162 A JMP SEXT

2951 AFAS @09 A HALT :MY ERROR - REL MODE NOT ¢ TO 4
2952 AFA9 :

2953 GFAS :

2954 @FA9 2CO9E I SABS: JSR GNVC

2955 @FAA 2163 2 JMP .+4

2956 gFAB 7CS5E B DSZ INPTR

2957 @FAC FP46 B SKNE RO, LPAREN

2958 GFAD 2166 A JMP $ABS1

2959 AFAE 8Q7A B LD R, EXPVAL

2968 GFAF 1261 A BOC P,.+2

2961 9FB@ 2108 A JMp $2

2962 3FBl E024 B SKG RO ,K255

2963 AFB2 210A A JuMp $3

2964 9FB3 2195 A JMP $2

2965 OFB4 S97A B $ABSl: LD R7 ,EXPVAL ;EXPRESSION VALUE
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2966 @FBS E15E A SKG R@,KM1209

2967 OFB6 2162 A JMP $2

296% AFB7 EA3A B SKG RO ,HEXTF

2969 QFBS8 2164 A JMP $3

2976 @FB9 295B A S52: JSR SPADR ;SECIAL ADR-RELATIVE TO PC OK?
2971 @FBA 2122 A JMP STRYI :NO - TRY INDIRECT
2972 9FBB 0200 A RTS : YES

2973 3rFBC H ADDRESS OK

2974 @FBC 847A B SADROK: LD RO ,EXPVAL ;EXPRESSION VALUE
2975 AFBD 6624 B $3: AND RO ,K255

2976 OFBE C072 B ADD RO, IVAL

2977 @FBF A972 B ST R@,IVAL

2978 @FCO 8156 A LD RO, $XFLAG

2979 @AFC1 1591 A BOC NZ,$XOK s INDEXING OK

2989 9FC2 9209 A RTS

2981 OFC3 H INDEXING OK

2982 @FC3 2C9E I $XOK: JSR GNVC

2983 OFC4 @280 A RTS

2984 OFCS5 F@46 B SKNE RO, LPAREN

2985 @FC6 2102 A JMP SLP

2986 OFC7 7CSE B DSZ INPTR :+ INPUT CHAR PTR
2987 @FC8 02008 A RTS

2988 @FC9 ;

2989 @FCo H LEFT PAREN

2998 OFC9 2971 A SLP: JSR EXPP2

2991 OFCA 2109 A JMP SVERR +INDEX VALUE ERROR
2992 @FCB 1401 A BOC Bl1EN1,.+2

2993 @FCC 2107 A JMP SVERR

2994 @FCD 5C88 A SHL R%,8

2995 GFCE C972 B ADD RA,IVAL

29945 GFCF A%72 B ST RA,IVAL :SET INDEX FIELD
2997 @FD@ 2C9E I JSR GNVC

2998 @FD1 2102 A JMP SVERR

2999 @GFD2 F943 B SKNE R@ , RPAREN

3006 OFD3 42a3 A RTS

3061 AFD4 :

3982 @FD4 :

3803 9FD4 4C@6 A SVERR: LI R%,6; VALUE ERROR sVALUE TRROR
3034 QFD5 2CAA I JSR ERROR

3095 PFD6 4D21 A SERET: LI R1,1

3086 GFD7 A47C B ST R1,EXPREL ;EXPRESSION RELOCATION MOTE
3087 AFD8 BAFE I ST R1,IREL

3999 @FD9 A2040 A RTS

3849 @FDA ;

3010 QFDA ; EXP REL = TSECT

3011 OFDA 3@6B B STSECT: LD RO, SECT

3912 GFDB F927 B SKNE RA,K3 ;SECT = TSECT?
3813 @FDC 21DC A JMP $2 s YES

3814 @FDD H TRY INDIRECT

3615 AFDD 8132 A STRYI: LD R%,SIFLAG

3016 9FDE 1596 A BOC NZ,$IOK s INDIRECT OK

3017 AFDF H INDIRECT NOT OK

3418 @FDF 4CdC A SAERR: LI R3,12; ADDRESS ERROR
3019 AFEA 2CAA I JSR ERROR +ADDRESSING ERROR
3229 QFE1 21F4 A JMp SERET ; ERROR RETURN

3021 OFE2 ;

3A22 AFE2 4C9A A SMERR: LI RA,0; MISSING ARG. ERROR
3023 9FE3 2CAA I JSR ERROR

3024 OFE4 @200 A RTS

3225 OFES H

3026 AFES H INDIRECT OK - GENERATE INDIRECT WORD

3427 QFES H GENERATE POINTER

3p28 @OFES SIOK:
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3829 BFES 8872 B LD R@, IVAL

3839 @FE6 C129 A ADD RA,S$SIFLAG

3931 OFE7 AG72 B ST R@, IVAL

3932 OFER 8145 A LD RA,$CI

3832 @FE9 BBAE I ST RO ,RELTB+3 ;REPLACE B WITH I IN REL TABLE
3034 QFEA 2CE8 I JSR P1P2

3935 @FEB 2117 A JMP SIOK1 ; PASS1

3036 AFEC 8D25 A LD R3,PTABF

3637 BGFED 847C B LD R1,EXPREL :EXPRESSION RELOCATION MODE
3838 @FEE : TOP OF LOOP

3039 @FEE 8B61 A $IOK5: LD R2,1(R3)

3049 AFEF 8300 A LD R#,0 (R3)

3¢41 OFF0 1108 A BOC 2,$I0K2 ;ADD NEW ENTRY

3042 @FF1 3482 A RXOR R1,R0

3843 OFF2 1592 A B0C NZ,$I0K3 ; NEXT

3944 QFF3 FB7A B SKNE R2,EXPVAL ;EXPRESSION VALUE

3045 AFF4 2169 A JMp S$IOKA ; FOUND

3046 OFFS : NEXT3ENTRY

3347 OFF5 S$IOK3:

3048 AFF5 4B@2
3949 @FF6 FDI1C

AISZ R3,2
SKNE R3,PTABL

g

34504 QFF7 216F JMP SIOK6 : TABLE3OVERFLOW

3851 @FF8 21F5 JMP SIOK5 $GOTO3TOP30F3LOOP
3952 @FF9 ; ADD3NEW3ENTRY

3853 @FF9 A7A8 A SIOK2: ST R1,8(R3)

3854 BFFA 887A B LD RO, EXPVAL ;EXPRESSION VALUE
3455 AFFB A381 A ST R ,1(R3)

3056 BFFC 4Ce@ A LI R%,0

3957 OFFD A342 A ST R#,2(R3)

3858 OFFE H ENTRY3FOUND

3859 OFFE DD13 A $IOK4: SUB R3,PTABF

3669 BFFF S5FFF A SHR R3,1

3961 16086 CC5A B ADD R3,BMAX

3062 1681 CC72 B ADD R3,IVAL

3863 1062 AC72 B ST R3,1IVAL

3064 1003 ; RETURN

3065 1643 4D62 A SIOKl: LI R1,2

3066 1094 R47C B ST Rl ,EXPREL ;EXPRESSION RELOGCATION MODE
3867 16805 B4FE I ST R1,IREL

30648 1696 0208 A RTS

3069 1607 H TABLE3OVERFLOW

3378 1007 4C24 A $IOK6: LI RA,36; ERROR TABLE OVERFLOW
3971 1098 2CAA 1 JSR ERROR

3972 1069 21F9 A JMp SIOK1 s RETURN

3873 106A H END OF POINTER GENERATION

3074 100Aa H

3975 168A H

3076 1@gA : EXP REL = EXTERNAL

3877 1804 SEXT:

3378 108A H

3079 1@9a H EXP REL = BSECT

3880 108A 827A B SBSECT: LD RA,EXPVAL ;EXPRESSION VALUE
368) 1@6B 1261 A BOC P,$10

3882 186C 21D2 A JMP SAERR

38083 180D E@24 B $1@: SKG RA,K255

3284 100E 21AD A JMp $ADROK ;OK - ADR IN RANGE A TO 255
3085 1A@F 21CF A JMP SAERR

3086 1010 ;

3687 16109 1411 A SIFLAG: .=.+1 : INDIRECT FLAG - 0O=NOT ALLOWED
3087 1011 1€12 A SXFLAG: .=.+1 : INDEX FLAG - #=NOT ALLOWED
3089 1@12 156C A PTABF: .WORD PTRTAB

309@ 1013 1698 A PTABL: .WORD PTREND-1

3091 1614 FF7F A KM129: _.WORD -129
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3692
3993
3094
3095
3095
3097
3098
3899
3108
3101
3182
3193
3104
3165
3106
3107
3168
3109
3110
3111
3112
3113
3114
3115
3116
3117
3118
3119
3120
3121
3122
3123

3124
3125
3126
3127
3128
3129
3134
3131
3132
3133
3134
3135
3135
3137
3138
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3159
3151
3152

1815
1015
1015
1015
1415
1015
1016
1617
1018
1919
101A
lolB
181C
191D
101E
101F
1020
1021
1022
1023
1024
1025
1826
1827
1028
1829
le2a
1428
192C
162D
182E
192E

182F
102F
192F
192F
182F
102F
10349
1930
1631
1032
1632
1833
10934
1035
1835
1836
1437
1837
1038
1939
1039
103a
103B
1838
183C
143D
103D
183E
163F

2C9E
2103
7C5E
F@46
0209
8068
FB7C
2101
a200
B07A
D@5C
D@24
E1F2
0200
E@3A
2101
0209
6024
Ca3r
ce72
Apg72
4DA1
A47C
B4FE
9291

20649

4Co0

4pa1
2112

8038
4Da9
21@F

802E
21F9

8042
21F7

4CFE
21F8

4CFC
21F6

4Cr8
21F4

> PHO>POOWODPPE>DPDPOOPIPDOEDOED

Prw P

> w

P> PP PP PO

$50:

$51:

$52:

IMPASMSK

SPECIAL ADR ?

JSR
JMP
DS2
SKNE
RTS
LD
SKNE
JMP
RTS
LD
SUB
SuB
SKG
RTS
SKG
JMP

«.PAGE
.LOCAL

LI
JMP

LD
JMP

LD
JMP

LD
JMP

LI
JMP

LI
JMp

LI
JMP

GNVC

$54

INPTR
R@,LPAREN

RO, SECT
RO ,EXPREL
$51

R3,EXPVAL
R#,LOCCTR
R7,K1
RA,KM129

R@ ,HEXT7F
$52

R@,K255
RA,K256
RA,IVAL
R#,IVAL
Rl,l
R1,EXPREL
R1,IREL

1

, .

I

JSR SPADR
NO
YES

1 INPUT CHAR PTR

;EXPRESSION RELOCATION MODE

: EXPRESSION VALUE

; ~129

;EXPRESSION RELOCATION MODE

"SPECIAL EXPRESSION REQUESTS®

RA,Q

R1,1
SEXPN

R9,X8000
R1,0
SEXPN

R7,XFFF9
S4

R7 ,XFF00Q
$4

RA,-2
$5

R7,-4
$5

RO ,-8
$5
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;1 POS/NEG OK

: POS ONLY

;OFFFP
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1968
196C

ACF8
21F2

4C88
21FD

4D01

AllE
AS1E
2CB9
0200
847C
E426
2169

4C06
2CAA
4Coa
4E01

AQ7A
A87B
A97C
847C
0201

850E
3483
1186
g8lec
11F2

8@7a
3483
3482
15EE

8145

. 5000

607A
847C
8878
201

1064
1065

Al12B
A52B
845D
1301
2116
806A
1106
7C71

> > W b -] > wwww P oW

> DODWTO >

Wrwr>»w» >

EXPP4:

r
EXPP7:

XPFRM:

2w mo we [T] we ~we
m
>e
9
2

W,
N
L1

~e

LI
JMP

LI
JMP

IMPASMSK

R9 '-16
$5

RP,-128
$5

EXP WITH MASK IN R@ (USED BY FORM DIRECTIVE)

LI

MASK IN R8, FLAG IN R1

R1,1

(8=POS)

: 8=POS

;NO EXP
; EXPRESSION

RELOCATION MODE

;ABS OR UNDEF

VALUE ERROR

s EXPRESSION
:PREV.DEF.

;sEXPRESSION
;s EXPRESSION

; OK
sERROR - WE

s EXPRESSION

; ERROR

; EXPRESSION
s EXPRESSION
s PREV.DEF.

; 8=POS NI=

VALUE
1=YES
RELOCATION MODE
RELOCATION MODE

NEED POSITIVE

VALUE

VALUE
RELOCATION MODE
1=YES

POS/NEG

‘OUTPUT DATA WORD TO LIST AND BINARY®

ST R3,SMASK
ST R1,SFLAG
JSR EXP

RTS @

LD R1,EXPREL
SKG R1,K1

JMP sl

ERROR -~ SIZE

LI RO,6;

JSR ERROR

LI RG,0

LI R2,1

ST RO ,EXPVAL
ST R2,EXPPD
ST RA,EXPREL
LD Rl ,EXPREL
RTS 1

LD Rl ,SMASK
RAND R1,RP

BOC Z,83

LD R9,SFLAG
BOC 2,82
NEGATIVE OK

LD RA,EXPVAL
RAND R1,RP
RXOR R1,RP

BOC NZ,$2
VALUE OK

LD R9, SMASK
CAI RE,0

AND R ,EXPVAL
LD R1,EXPREL
LD R2,EXPPD
RTS 1

=+l

e=.+]

.PAGE

. LOCAL

ST R@,SWRD
ST R1,SREL
LD RA,PASS
BOC ODD, .+2
JMP $3

LD RO ,MOFLAG
BOC z,81

DS?Z PGRL
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sMULTIPLE OUTPUT FLAG @=1ST

s PAGE REMAINING LINES
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3213 106D 2182 A JIMP o+3
3214 106E 4F07 A LI R3,7
3215 166F 2CDF 1I JSR OPGSTR ;OUTPUT PAGE STRING
3216 1870 2972 A JSR NEWLIN
3217 1071 2943 A JSR 06B
3218 1072 R@5C B $1: LD R@,LOCCTR
3219 1073 2931 A JSR OHEX
3220 1074 2944 A JSR 01B
3221 19075 811B A LD RA, SWRD
3222 1076 292E A JSR OHEX
3223 1677 8D1A A LD R3,$REL
3224 1878 EC2C B SKG R3,K4
3225 1079 2101 A JMP +2
3226 187A DC2C B SUB R3,K4
3227 1078 CD@C A ADD R3,$RELTB
3228 1@7C 8347 A LD RO, (R3)
3229 107D 2966 A J8R 02CH
3237 107E 293A A JSR 01B
3231 147F 2CFF I JSR OIBUF :OUTPUT INPUT BUFFER
3232 1988 785C B $3: 152 LOCCTR
3233 1081 3081 A NOP
3234 1082 B10E A LD RO, $WRD
3235 1083 R9GE A LD R2,$REL
3236 1084 2D@2 A JSR @$LOOWRD ;OUTPUT OBJECT WORD
3237 1085 3081 A NOP
3238 1086 A200 A RTS
3239 1087 1294 A SLOOWRD: .WORD  OOWORD
3240 1088 :
3241 1088 :
3242 1688 RELTB:
3243 1688 1089 A SRELTB: .WORD W+l
3244 1089 2055 A LASCIT "~ U A B T XGAGBGT’
168a 2841 A
1A8B 2042 A
108C 2054 A
188D 2858 A
188E 4741 A
108F 4742 A
1090 4754 A
3245 1691 1092 A SWRD: =+l
3246 1092 1493 A S$REL: =+l
3247 1093 :
3248 1093 : OUTPUT VALUE FROM ASSIGN OR END DIRECTIVES
3249 1093 :
3254 1993 2999 A OVAL: JSR OHEXIF
3251 1094 805D B LD RO, PASS
3252 1095 1301 A BOC ODD, .+2
3253 1996 2289 A RTS
3254 1097 8989 B LD RO, INDEV ;s INPUT DEVICE @=CR,1=KB,2=PT
3255 1693 13FD A BOC opD, .-2
3256 10899 291D A JSR 02B
3257 189A 291E A JSR o1B
3258 1@9B 2CFF I JSR OIBUF
3259 109C 42609 A RTS
3268 109D :
3251 109D : OUTPUT HEX IF PASS2 ELSE IGNORE
3262 189D :
3263 109D 4080 A OHEXIF: PUSH RA
3264 109E 845D B LD R@,PASS
3265 109F 1362 A BOC ODD, .+3
3266 12A0 4409 A PULL RO
3267 10al 6209 A RTS
326% 19a2 2913 A JSR 04B
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3269
3278
3271
3272
3273
3274
3275
3276
3277
3278
3279
3288
3281
3282
3283
3284
3285
3286
3287
3288
3289
3299
3291
3292
3293
3294
3295
3296
3297
3298
3299
3388
3341
3342
3393
3304

3385.

33686
3397
3308
3349
3318
3311
3312
3313
3314
3315
3316
3317
3318
3319
3328
2321
3322
3323
3324
3325
3326
3327
3328
3329
33390
3331

19A3
18A4
18A5
10A5
18AS5
10A5
10a6
10A7
10A8
10A8
1849
12AA
10AB
1oac
10AD
106AE
19AF
10B8
1681
1881
19B2
10B3
19B3
10B4
16B5
18B5
1985
1485
19B5
1087
1887
12B7
1887
1088
19B9
108BA
16BA
16BA
10BA
10BB
18BC
148D
1@BE
193F
leca
leci
18C2
1ec3
18C4
14Cs
10Cs6
18C7
10C8
18C9
18CO
l1aCB
18CC
1aCp
18Cp
lecp
10CE
1aCF
1apa

2915
4409

2963
2901
2992

814A
58094
Ales
602D
EA2B
2103
Ca39
294A
8208

Ca38
21FC

10B4
ADBA

2941
2949

4C20
2991
4C2¢

4000
1 e
1596
385D
1396
2497
1502
4440
2413
4409
2419
8@8E
15F8
893B
Fo55
2141
21F4
4499
7209

8A6a
1592
29ES5
29E4

o

oo - B w s B B

>r Ppw
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O~ O O~ ~eme OO~e =
N
o

PP EOPOUPWRONED DD

fo b= - it <

6B:

L
w
o

(]
o]

-
(@]
=+

SPUT1:

SPUT3:

SPUT2:

012B:

IMPASM8K

JSR OlB
PULL RA

OUTPUT 4 HEX DIGITS

JSR $01x1
JSR $01X

JSR $01X

LD R@, STEMP
ROL RA,4

ST R3 , $TEMP
AND RA,K15
SKG RO ,K9
JMP $01x2
ADD RO ,HEX37
JSR 0lcH

RTS

ADD R9,HEX30
JMp $01X3
e=.+1

.WORD @D@AA

OUTPUT 6 /4 BLANKS

JSR 02B
JSR 02B

OUTPUT

LI RA,  °/256
JSR 01CH

LI RA, “/25%

JSR

OHEX

s TEMP

2 BLANKS,1 BLANK OR 1 CHAR

;OUTPUT 2 BLANKS

;OUTPUT 1 BLANK

PUT CHAR OUT IF IN LIST MODE

PUSH RA

LD RO ,PNCHMD
BOC NZ,SPUT3
LD RO ,PASS
BOC ODD, SPUT2
LD RP, TYPMOD
BOC NZ,.+3
PULL RO

JMP QHSPRT
PULL RA

JMP @PUTC

LD RO,LISTMD
BOC NZ,SPUT1
LD R@A, ERRPT
SKNE RA,ERRBAS
JMp o+2

JMP SPUTI1
PULL RO

RTS

LD R3 ,MOFLAG
BOC NZ,SRET
JSR 06B

JSR 06B
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3332 10D1 0299 A SRET: RTS

3333 14D2 :

3334 16D2 H OUTPUT N CR AND LF WHERE N IS IN R3
3335 16D2 ;

3336 10D2 EC3B B MANYNL: SKG R3,HEX3F
3337 1AD3 FC23 B SKNE R3,ZERO
3338 16D4 Q9200 A RTS

3339 14D5 8796 B LD R@,HSPR
3344 10D6 1509 A BOC NZ,$MAN1
3341 1@D7 EC71 B SKG R3,PGRL
3342 10D8 2106 A JMP SMAN1
3343 16D9 8891 B LD R@ ,NOLIST
3344 16DA 1104 A BOC Z,$MAN]
3345 10DB 4C@D A LI R@, 6D
3346 18DC 2Cl1A B JSR @HSPRT
3347 14DD 4C6C A LI RA,0C
3348 1ADE 2412 B JMP @HSPRT

3349 19DF $MAN1:

3350 1@DF 2963 A JSR NEWLIN

3351 1QE9 4BFF A AIS2Z R3,-1

3352 1@E1 21FD A . JMp -2

3353 10E2 820@ A RTS

3354 10E3 ; _

3355 10E3 : OUTPUT CR AND LF OUTPUT 2 CHARS
3356 10E3 ;

3357 10E3 81D8 A NEWLIN: LD RO ,HEXDAA

3358 10E4 ;

3359 10E4 AICE A 02CH: ST RO, STEMP

3350 18ES5 S5CF8 A SHR RA,R

3361 10E5 29D3 A JSR O1CH

3352 1€E7 81CB A LD RO, STEMP

3363 10E8 5024 B AND RO,K255

3364 10E9 2108 A JMP 01CH ;OUT CHAR AND RETURN
3365 10EA ;

3366 10EA : OQUTPUT NEW LINE AND MESSAGE

3367 1@GEA H R3 POINTS TO MESSAGE % WORD ENDS MESSAGE
3368 10EA ;

3369 16EA 29F8 A ONLMSG: JSR NEWLIN

3370 10EB R308 A OMSG: LD RO, 0 (R3)

3371 19EC 11E4 A BOC Z,$RET

3372 10ED 5C61 A SHL RO, 1

3373 10EE S5CFF A SHR R7,1

3374 1AEF 29F4 A JSR 02CH

3375 10F@ 8300 A LD RA, B (R3)

3376 1AF1 1201 A BOC P,.+2

3377 10F2 7200 A RTS ; LAST WORD NEG.
3378 10F3 4BA1 A AISZ R3,1

3379 1AF4 21F6 A JMP OMSG

338G 10F5 920@ A RTS

3381 10F6 ;

3382 10F6 :

3383 10F6 ;

3384 10F6 H OUTPUT PAGE STRING

3385 10F6 ;

3385 1AF6 29DB A OPGSTR: JSR MANYNL

3387 10F7 4C37 A LI RO, 55

3388 10F8 A@71 B ST R9,PGRL

3389 10F9 8D@6 A LD R3,SEQTTL

3399 10FA 29EF A JSR ONLMSG

3391 1¢FB 8D83 A LD R3, SEQPG ;=PGSTRG
3392 10FC 29ED A JSR ONLMSG

3393 10FD 4F02 A LI R3,2

3394 10FE 21D3 A JMP MANYNL
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3395
3396
3397

3398
3399
3480
3401
3482
3443
3494
3405
3486
3407
3408
3409
3419
3411
3412
3413
3414
3415
3416
3417
3418
3419
342¢
3421
3422
3423
3424
3425
3426
3427
34238
3429
3439
3421
3432
3433
3434
3435
3436
3437
34318
3439
344¢
3441
3442
3443
3444
3445
34458
3447
3448
3440
3459
3451
3452
3453
3454
3455

10FF
10FF
1100

1191
1111
1101
1101
1101
1101
1101
1182
1103
1104
1105
1125
1107
1188
11@9
110A
114A
110
118a
1144
1108
116C
11¢0
11G4E
110F
1110
1111
1112
1113
1114
1114
1115
1116
1116
1116
1115
1116
1117
1118
1119
111a
1118
111C
111C
1110
111E
111F
112¢
1121
1122
1123
1124
1125
1126
1127
1127
1127
1127

A6FE
271D

2C9E
9299
888B
D@55
1592
ACl1E
2CAA
9209
125A

8096
A%97
RA5D
1391
2299
8089
1343
2DF7
29BA
297a

8096
aA@g97

2488
F@55
p2a9
845D
1301
9200

7838
4EFC
8488
3481
542D
1541
C423
5904
4An]1
21F9
A438%

8855

D DWW

PR EDPDEmW

P> ww o w

PP W

SEQPG:
SEQTTL:

ARGCK:

DG ~e ~o ~e

PR2PTR:

?
OIBREP:

REPERR:

Uy ~e we e

172:

$143:

. we e

IMPASM8K

«WORD PGSTRG

<WORD TTLBUF+4

.PAGE "REPORT ERRORS’

. LOCAL

CHECK EXCESS ARGUMENTS

JSR GNVC

RTS

LD RA,ERRPT
SUB RO ,ERRBAS
BOC NZ,.+3

LI RA.30;
JSR ERROR

RTS

«WORD PRMPT2

OUTPUT INPUT BUFFER AND

LD R#,HSPR
ST R? , TYPHMOD
LD R8,PASS
BOC ODD, .42
RTS

LD RA, INDEV
BOC ODD, .+4
JSR @pRrR2PT
JSR 0l12B

JSR OIBUF

LD RA,HSPR
ST R@,TYPMOD

ANY ERRORS TO REPORT

LD R@,ERRPT
SKNE R%,ERRBAS
RTS

LD RA,PASS
BOC oDD, .+2
RTS

INCREMENT ERROR COUNT
ISz EC

LI R2,-4

LD R1l,EC
RCPY R1,R2

AND RO ,K15
BOC NZ,.+2
ADD R1,K6

ROL R1l,4

AISZ R2,1

JMP $103

ST R1l,EC

OUTPUT ERROR MESSAGE

LD R2 ,ERRBAS

57

EXCESS ARGUMENTS ERROR

REPORT ERRORS

s INPUT DEVICE M=CR,1=KB,2=PT

;OUTPUT INPUT BUFFER IF NOT YET OUT



3456
3457
3458
3459
3468
3461
3462
3463
3464
3455
3466
3467
3468
3459
3479
3471
3472
3473
3474
3475
3475
3477
3478
3479
3480
3481
3482
3483
3484
3485
3485
3487
3488
3489
3499
3491
3492
3493
3494
3495

3496
3497
3498

3499
3500

3501
3502

3593
3504

1128
1129
112A
1128
112C
112p
112E
112F
11372
1131
1132
1133
1134
1135
1136
1137
1138
1139
113a
113A
1138
113C
113D
113E
113F
1149
1141
1142
1143
1144
1145
1146
1147
1148
1149
114A
1148
1148
114C
114D
114E
1147
1153
1151
1152
1153
1154
1155
1156
1157
1158
1159
1154
1158
115C
115D
115E
115F
1169
1151
1162
1163
1164

A922
8921
F88B
211C
7C71
3081
2971
1841
2102
4Fa7
29C3
D18
29B5
2915
8EQQ
Ccpl9
2982
8911

8EG9
EC39
2161
2108
2CF0
4BFF
21FD
4C40
2CEE
908E
1501
299D
7904
21E1
8055
AG8B
7206

114C
114D
4552
524F
5224
009
1152
4D49
5253
494E
4720
4152
C72E
5641
4C55
4520
2020
2020
Ap20
4144
4452
4553
5328
2020
Ap28@
5553

PRPPIPDPIDIPDIODEPE> D

PO DD

PPPPPDPIIPIPIIDIDIPIDTIIDIDPDDDD

$1aa:

$2049:

$104:

;
STMP:
ERRMSG:

MSGTAB:

IMPASMRK

ST R2,S$TMP

LD R2,$TMP
SKNE R2,ERRPT
JMP $104

DSZ PGRL

NOP

LD RA,PGRL
BOC LEZ, .+2
JIMP .43

LI R3,7

JSR OPGSTR

LD R3,ERRMSG
JSR ONLMSG

LD R2,STMP
LD R3,4(R2)
ADD R3,MSGTAB
JSR OMSG

LD R2,S$TMP
OUTPUT CHAR PTR

LD R3,ELIM+1(R2)
SKG R3,HEX37
JMP 42

JMP $200

JSR 01B

AISZ R3,-1

JMP =2

LI RA, ‘@ /256
JSR O1CH

LD RA,LISTMD
BOC NZ,.+2

JSR NEWLIN

152 STMP

JMP s1o4a

LD RA,ERRBAS
ST R ,ERRPT
RTS

=o+l

.WORD .+l

.ASCII “ERROR’
.WORD @

.WORD .+l

.ASCIT °MISSING AR’
.WORD ‘G. +8
.ASCII ‘VALUE ’
.WORD  @A%24
.ASCITI °ADDRESS ‘
.WORD  @AB20
.ASCII USAGE
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1165 4147
1166 4528
1167 2820
1168 2022
3595 1169 AB2¢0
3506 116A 5359
116B 4E54
116C 4158
116D 2028
116E 2027
3587 116F AB20
3568 11708 4558
1171 4345
1172 5353
1173 2041
1174 5247
3509 1175 AE20
3510 1176 5442
1177 4C28
1178 4F56
1179 4552
1172 464C
3511 117B CFS7
3512 117C 554E
117D 4445
117E 4649
117F 4EA4S
1180 4429
3513 1181 A#249
3514 1182 4455
1183 542E
1184 20644
1185 4546
1186 2E29
3515 1187 aA@29
3516 1188 4558
1189 5444
118A 2E240
118B 494E
118C 5354

.WORD (A@283
.ASCII ’SYNTAX

.

.WORD  0AH20
.ASCII 'EXCESS ARG’

.WORD “.+8
.ASCII “TBL OVERFL’

.WORD ‘OW’+S
.ASCII °UNDEFINED

’

+WORD AAD28
.ASCII °‘DUP. DEF.

.

.WORD GAD28
.ASCII “EXTD. INST’

DRPIPPIPIDIDIPIDIDIDIDDHDDDN DD DD DD DD DD

3517 118D AE28 .WORD .48

3518 118E .PAGE ‘OUTPUT INPUT BUFFER’
3519 118E .LOCAL

3528 118E : JSR OIBUF
3521 118E 886A B OIBUF: LD R@,MOFLAG

3522 118F 1141 a BOC Z,81

3523 11948 9209 A RTS

3524 1191 845D B $1: LD RO ,PASS

3525 1192 1321 A BOC OoDD, .+2

3526 1193 2122 A JMP $2

3527 1194 JIF SIZES
3528 1194 8929 LD R@,DSKTMP
3529 1195 1282 BOC P,$8

3530 1196 .ENDIF

>

3531 1196 8089 B LD R@,INDEV :INPUT DEVICE @A=CR,1=KB,2=PT
3532 1197 131E A BOC oDD,$2

3533 1198 ; NOT KB INPUT AND IS PASS?

3534 1199 80412 B $8: LD RA,INBUFB

3535 1199 AllF A ST RO ,SIPTR

3536 119A 2CF9 I JSR OlB

3537 119B 8D1D A $5: LD R3,$IPTR
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3538 119C ED1D A SKG R3,S$IBEND
3539 119D 2141 A JMP $3
3540 119E 2117 A JMP $2 :FINISHED
3541 119F H
3542 119F 8340 A $3: LD RA,08(R3)
3543 11A0 F@34 B SKNE R@ ,BLANK
3544 11A1 2167 A JMP S4
3545 11A2 F@G47 B $7: SKNE RO,CR
3546 1123 2112 A JMP $2
3547 11A4 FA92 B SKNE RP ,NOCOM :NO COMMENT TEST (': " IF NO COMMENTS)
3548 11A5 2116 A Jmp $2
3549 11AA 2CEE I JSR 01CH
35504 11A7 7911 A ISZ SIPTR
3551 11A8 21F2 A JMP $5
3552 11A9 4B0O1 A S4: AISZ R3,1
3553 11AA ED@F A SKG R3,$SIBEND
3554 11AaB 2141 A JIMP $6
3555 11AC 2109 A JMp $2 ; FINISHED
3556 11AD :
3557 11AD 8300 A S$6: LD RO ,A(R3)
3558 11AE F@34 B SKNE RA ,BLANK
3559 11AF 21F9 A JMP $4
3564 11B4 F992 B SKNE R9,NOCOM ;NO COMMENT TEST ( ;° IF NO COMMENTS)
3561 11B1 2104 A JMp $2
3562 11B2 FA47 B SKNE RA,CR
3563 11B3 2162 A JMP $2
3564 118B4 9104 A LD RO,@SIPTR
3565 1185 21EC A JMP S7
3566 11BA : FINISHED OUTPUT OF INPUT BUFFER
3567 11B6 $2:
3558 11B6 4CAD A LI RA, 0D
3569 11B7 A@AA B ST RO ,MOFLAG : SET MOFLAG NZ=SOURCE ALREADY OUTPUT
3574 11RR 9200 A RTS
3571 11B9 11BA A SIPTR: .=.+1
3572 11BA @96D4 A SIBEND: .WORD INBUF+52
3573 11BB .PAGE "INPUT ROUTINES’
3574 11BB .LOCAL
3575 11BR READ:
3576 11BB /412 B LD R%,INBUFB
3577 11BC AG5E R ST R%, INPTR ;s INPUT CHAR PTR
3578 11BD AASF B ST RA,LCPTR
3579 11BRE 845D B LD R#,PASS
3580 118BF 1347 A B0C ODD, $PRM
3581 11C4 IF SIZES
3582 11C@ 14492 A BOC B1EQ1,S6@
3583 11C1 .ENDIF
3584 11C1 s PASS=9
3585 11C1 8989 B S$hK1: LD R%,INDEV
3586 11C2 1374 A BOC ODD, SPRM
3587 11C3 2169 A JMP SNOPRT
3582 11C4 LIF SIZES
3589 11C4 ; PASS=2
3599 11C4 8924 B $64: LD RO ,DSKTMP
3591 11C5 1207 A BOC P, $NOPRT
3592 11C6 21FA A JMP $61
3593 11C7 .ENDIF
3594 11C7 :
3595 11C7 : EITHER KB INPUT OR 2ND PASS OR BOTH
3596 11C7 : BUT NOT (DSXTMP AND KB AND PASS.NE.f)
3597 11C7 :
$

3598 11C7 788D B 182 LCNT2
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3599
367%%
3691
3682
36083
3604
3585
3696
3687
3608
3609
3614
3511
3512
3613
3614
3615

3515 1

3617
3518
36109
3528
3621
3622
3623
3624
3625
3626
3627
3628
3629
3634
3631
3632
3633
3534
3535
3634
3537
3638
3639
3640
3641
3642
3643
3644
3645
3646
3647
3548
3649
3650
3651
3652
3653
3654
35655
3656
3657
3658
3659
3659
3661

2143
8n31
AQ8D
788C
2D2Aa

BLid

4EBS

P W m o>

el ] PEPWHFOIPRERD OO DD

PPPPHDPIPE DO LED PO DD

> > w

B

$11C:

.
’

IMPASMSK

JIMP $59

LD RO ,X6666
ST R@,LCNT2
152 LCNT1
JSR @SPROMPT

FINISHED PRINTING LINE NUM AND PROMPT,NOW READ INPUT

IF SIZES
LD RO ,DSKIN
CAl RA,0

BOC P,.+3

JSR @RDSKIN
JMP $10B

LD R@,PASS
BOC Z,.43

LD R9,DSKTMP
CAI R?,0

BOC P,.+3

JSR @RDSKTM
JIMP $108B

LD R@,INDEV
BOC NZ,$10
JSR @RDCRD
JIMP $10B
.ENDIF

TTY INPUT

JSR RDTTY

JMP $19A
COMPUTE SOURCE CHECKSUM
LD R@,PASS
BOC NZ,.+5

LD RA ,DSKTMP
CAl RG, M

BOC P,.+2

JSR @WDSKTM
LD R%,@INBUFB
SKNE RG ,NOCOM
JMp SNOPRT

LI RA,0D

LD R1,SOUCK
LD R3,INBUFB
SKNE R%,9 (R3)
RTS

ADD R1,8(R3)
ST R1,SOUCK
AISZ R3,1

SKNE R3,SIBL
RTS

JMP $11C

LD R9,INDEV
BOC ODD, .+2
JMP $10

; INPUT DEVICE
s TTY

; INPUT DEVICE

INPUT DEVICE IS KB,MUST REPROMPT

JMpP $5¢@

SPROMPT: .WORD PROMPT

7
RDTTY:

READ TELETYPE

LI R2,-72
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11F9
11FA
11FB
11FC
11FD
11FE
11FF
1299
1201
1202
1203
1204
1245
1206
1247
12419
12¢9
120a
1208
12a0C
12@pD
120E
12GF
1214
1211
1212
1213
1214
1215
12146
1217
1218
1219
121A
121B
1218
121C
121D
121E
121F
121F
1224
1221
1222
1223
1224
1225
1226
1227
122¢
1229
122A
1228
122C
1220
122E
122F
1238
1231
1232
1232
1234
1235

8C12
ACSE
3489
1302
2COF
2104
45D
DA4 @
11FB
2C14
6337
11F6
F@47
21@F
F134
21F2
F@3Aa
21F0
F12E
212A
F12D
2200
F@28
2190E
A309
4B@1
4A01
21E6
2201
A3090
8489
695D
1301
2201

4CaD
2CEE
2CD4
2201

E914
2101
2109
4D28
EQ11
4D38
E910
4D49
3901
1434
A390
8989
DG4R
1142
8034
2C12
4B01
4A01
49091
21F5
21C7
FFD7
FFC7

PPOWPPIFPOIDPDIODEOPPIIPDIPOIPPIUODPDIEPITIONOEOD

P - D

PRI IOTPDPOTEIOPRIDIPD PP

$12:
$GC:

$12B:

S12A:

S11B:

STAB:

STARL:

KM41:
KM57:

IMPASMSBK

LD R3,INBUFB
ST R3,INPTR
LD RA, INDEV
BOC 0oDD,$12B
JSR @GETC
JMP $12A

LD R@,PASS
SUB RA,K2
BOC %,SGC
JSR @ECHOGC
AND RA,HEX7F
BOC Z2,$12
SKNE RO ,CR
JMP $11B
SKNE RO, SLF
JMp $12

SKNE RO ,HEXTF
JMP $12

SKNE R ,HEXSF
JIMP $BKSP
SKNE RA,HEXTD
RTS

SKNE RA,K9
JMp STAB

ST RA,0(R3)
AISZ R3,1
AISZ R2,1

JMP $12

RTS 1

ST RA,0 (R3)
LD R, INDEV
AND RO, PASS
BOC ODD, .+2
RTS 1

INPUT IS KB AND THIS IS
LI RA,AD
JSR 01CH

JSR 06B

RTS 1

SKG R2,KM41
JMP )

JMP $12

LI R1,20
SKG R2,KM57
LI R1,56
SKG R2,KM65
LI R1,64
RADD R2,R1

LD R, BLANK
ST R%, 7 (R3)
LD RA,INDEV
suB R%,K2
BOC Z,.+3

LD R# ,BLANK
JSR @PUTC
AISZ R3,1
AISZ R2,1
AISZ R1,1

JMP $TABL
JMP $12
JWORD -41
.WORD =57

62

s INPUT CHAR PTR

;s RUBOUT
; BACKSPACE ARROW

;ALT KEY

: INPUT DEVICE @=CR,1=KB,2=PT

PASS2 THEREFORE BACKUP CARRAGE

; IGNCRE IF > COL. 32
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3725 1236 FFBF A KM65: +WORD -65

3726 1237 H
$SBKSP: AISZ R3,-1

3727 1237 4BFF A

3728 1238 4AFF A AISZ R2,-1

3729 1239 21C1 A JMP §12

3739 123A PO5F A HEX5F: .WORD asF

3731 123B 247D A HEX7D: .WORD a7D

3732 123C @@#2A A SLF: :© L.WORD 2a

3733 123D 123E A LCNT2A: .=.+1

3734 123E H

3735 123E H GET NEXT VALID CHAR

3736 123E H

3737 123E H JSR GNVC

3738 123E H NONE

3739 123E H CHAR. IN RZ

3749 123E ;

3741 123E 4DA1 A GNVC: LI R1,1

3742 123F 8C5E B $1: | )] R3,INPTR s INPUT CHAR PTR
3743 1249 FDAC A SKNE R3,$1IBL ; INBUF LAST ADR + 1
3744 1241 0200 A RTS :+STAT. END

3745 1242 3389 A LD RA,0(R3) : LOAD NEXT CHAR
3746 1243 F047 B SKNE R4,CR ;CHAR. RET. CHAR.
3747 1244 6269 A RTS

3748 1245 FP49 B SKNE RO ,SEMI s SEMICOLAN

3749 1246 2169 A JMP $2

3750 1247 F634 B SKNE R#,BLANK

3751 1248 21@A A JMP $3

3752 1249 SRETC:

3753 1249 785E B ISz INPTR 1 INPUT CHAR PTR
3754 124A 8281 A RTS 1

3755 124B ;

3756 1248 ; GET NEXT CHAR - GNC @ , GNVC 1 , GNCVC 2
3757 1248 :

3752 1248 ; JSR GNC

3759 1248 H NONE

3768 124B ; CHAR IN R4

3761 1248 :

3762 124B 4DA@ A GNC: LI R1,0

3763 124C 21F2 A JMp $1

3764 124D :

3765 124D f6E8 A SIBL: .WORD INBUF+72

3766 124E :

3767 124E 4D82 A GNCVC: LI Ri,Z

3768 124F 21EF A JMP $1

3769 1259 : SEMICOLAN

377@ 1259 7427 B $2: SKAZ R1,K3

3771 1251 06280 A RTS :SEMI IS TERMINATOR GNVC, GNCVC
3772 1252 21F6 A JMP SRETC

3773 1253 : BLANX

3774 1253 785E B $3: ISz INPTR ; INPUT CHAR PTR

3775 1254 F423 B SKNE R1,ZERO

3776 1255 g2al a RTS 1

3777 1256 F426 B SKNE R1,K1

3778 1257 21E7 A JMpP $1 ;SKIP BLANK GNVC
3779 1258 7C5E B DSZ INPTR : INPUT CHAR PTR ;BLANK TERMINATES GNCV
3789 1259 7200 A RTS 0

3781 125aA H

3782 125Aa H PROMPT SUBROUTINE

3783 125A H

3784 125A S98E B PRMPT2: LD R@,LISTMD

3785 1258 2141 A JMP .+2

3786 125C 8@8F B PRMPT1: LD RA,ERRLST

3787 125D 1101 A BOC Zy.+2
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3788
3789
3790
3791
3792
3793
3794
3795
3796
3797
3798
3799
3800
3841
3892
3803
3804
3885
3806
3807
3848
3809
33814
3811
3812
3813
3814
3815
3816
3817
3418
3319
3829
3821
3822
3823
3824
3825
3826
3827
3828
3829

3839
3831
3832
3833
3834
3835
3836
3837
3838
3839
384¢
3841
3842
3843
3844
3845
3846
3847
3848

125E
125F
1269
1261
1262
1263
1264
1265
1266
1267
1268
1269
126A
126B
126C
126D
126E
126F
127¢
1271
1272
1272
1273
1274
1275
1276
1277
1278
1279
127Aa
1278
127C
127D
127D
127E
127F
1280
1284
1281
1282
1283
1284

1285
1285
1285
1285
1285
1285
1286
1287
1288
1229
128a
1288
128C
128D
128E
128F
1299
1291
1292

02080
865D
Fa26
2121
0200
4200
4109
2CAS
7C71
2102
4F07
2CDF
308C
4D20
Fo3s8
2103
4D30
2CEE
2101
2CF@

888D
A9C9
2CCE
A88D
2CF9
8489
505D
1391
2102
2CD4
2Cn4

8489
1301
2102

4C2A
2CEE
4500
4600
n2oa

817E
Al7C
8108
Al68
8068
DA24
Al67
895C
Al66
4Ca0
Al65
4C03
al64
7209

HPHIPOPOHDIDDPIHIDIDPYOODP

HH DD HT-HD®E

o > » o

PRrp>PFPTPWE DD

IMPASMBK

RTS

LD R#,PASS

SKNE R9,K1

JMP o+2

RTS

PUSH R2

PUSH R1

JSR NEWLIN

DS2 PGRL

JMP .+3

LI R3,7

JSR OPGSTR :OUTPUT PAGE STRING
LD R9,LCNT1

LI Rl1,” “/256

SKNE RO ,CZERO :°0°/256

JMP $51

1 R1l, '8°/256

JSR O1CH

JMP $52

JSR 01B

NOW OUTPUT LAST 4 CHAR OF LINE NUMBER
LD R2,LCNT2

ST R2,LCNT2A

JSR OSPDEC ;OUTPUT SPECIAL DECIMAL 4 TIMES
ST R2,LCNT2

JSR 0O1B

LD RO, INDEV ; INPUT DEVICE
AND R9,PASS

BOC ODD, .+2

JMP $NK2 +NOT KB INPUT AND PASS2 BOTH
JSR 06B

JSR 06B

LD RO, INDEV + INPUT DEVICE
BOC ODD, . +2

JMP .43

KB INPUT ,ISSUE PROMPT

LI RA, *°/256

JSR O1CH

PULL R1

PULL R2

RTS

.PAGE "OBJECT MODULE ROUTINES’
. LOCAL

INITIALIZE OBJECT RECORD

LD RO ,OBJPT1
ST RO ,0BJPTR
LD RO, X8024

ST R# ,OBIREC
LD RO, SECT

SuB RO ,K1

ST R®,0BIREC+2
LD R@, LOCCTR
ST R ,OBJREC+3
LI RA, @

ST R ,WORD5

LI R%,3

ST RO, WORD5 ; ND RELOCATION WORD
RTS

64
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3849
3859
3851
3R52
3853
3854
3855
3856
3857
3858
3859
3860
3861
3R42
3863
3864
3865
3864
3867
3868
3869
3870
3271
3872
3873
3874
3875
3876
3877
3878
3870
3IRRY
3881
3882
3383
3884
3385
3386
38927
3888
3889
3294
3891
3892
3893
3894
3895
38945
3897
38918
3899
3904
39931
3982
3943
3994
3985
3936
3937
3998
3929
39149
3911

1293
1294
1294
1294
1204
1294
1295
1295
1297
1298
1299
1292
1298
129C
129D
129E
129F
12a0
1221
12A2
12A2
12a2
12A2
12A2
12A2
12a3
12A4
12A5
12A5
12a%
12a7
1248
12a9
12AA
12aB
12AC
12AD
12AE
122F
12AF
12AF
12AF
12AF
12AF
120
12B1
1282
12B3
12B4
12B5
12B5
12B7
1288
12B9
12BA
12B8B
12BB
12BB
12B8
1288
128C
12BD
12BE

3904

B16E
E82C
2101
4E04
F823
4EQ1
D826
2913
7966
7953
8164
F165
2101
p2a¢

8169
F169
21E9

4EQ0
814E
1204
2044
8D24
2910
21D9
2992
21F8
12F1

8544
3144
5Ca2
5992
5427
340G
Al13F
853F
5D92
3900
A53C
2209

AD34
895D
1401
02949

PP I PW D W

e

g g e A B -

fo- T i i i = B B~ i R B

I W

X8004:

~e we ~

OOWORD:

~e wo wo ~e

OOREC:

~e

$22:

7
CKPNCH:

IMPASMSK

.WORD 28004

OUTPUT OBJECT WORD (WORD IN R@, REL IN R2)

ST R3,@0BJPTR
SKG R2,K4

JMP o+2

LI R2,4

SKNE R2,ZERO

LI R2,1

SUB R2,K1

JSR SHIFT ;STORE REL BITS
I1SZ OBJPTR

152 OBJREC

LD R@#,0BJPTR
SKNE RO ,0BJPT2
JMP OOREC

RTS

OUTPUT OBJECT RECORD
IF ANY AND SET UP NEW RECORD

LD R@,0BJPTR

SKNE R#,0BJPT1

JMP INITOR ;RECORD EMPTY ,INIT AND RETURN
NOT EMPTY,SHIFT REL BITS

LI R2,9

LD R? ,WORDS

30C P,$21

JSR SHIFT

LD R3,S80R

JSR CKPNCH ;CHECKSUM AND PUNCH

JMP INITOR sINIT NEW RECORD AND RETURN
JER SHIFT

JMP $22

.WORD OBJREC

SHIFT SHIFT WORDS5,WORDA6 LEFT 2
FILLING FROM R2 BITS 7,1

LD R1,WORD6
LD R?,WORDS
SHL R@3,2

ROL R1,2

AND R1,K3
RADD R1,R2

ST RO ,WORDS5
LD R1,WORDA
SHL R1,2
RADD R2,R1

ST R1,WORD6
RTS

CHECKSUM AND PUNCH RECORD POINTED TO BY R3

ST R3,5TMP

LD RA,PASS

BOC B1EQLl,.+2

RTS :NOT PASS 2
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3912 12BF 891E B LD RA,DSKOBJ

3913 12C0 1204 A BOC P,$33 ; NO LEADER IF DISK OBJ
3914 12C1 : PUNCH LEADER AND STX CHAR
3915 12C1 2927 A JSR LEADS

3916 12C2 4C02 A LI R@,2

3917 12C3 A9QAC A ST R@ , PNCHMD ; SET PUNCH MODE
3918 12C4 2CEE I JSR 01CH

3919 12C5 : COMPUTE CHECKSUM

3928 12C5 $33:

3921 12C5 8740 A LD R1,9(R3)

3922 12C6 643B B AND R1,HEX3F

3923 12C7 4AC@p A LI RO, 9

3924 12C8 C392 A ADD R@®,2(R3)

3925 12C9 4BO1 A AISZ R3,1

3926 12CA 49FF A AISZ R1l,-1

3927 12CB 21FC A JMP =3

3928 12CC 8D23 A LD R3,STMP

3929 12CD A341 A ST R#,1(R3) STORE CHECKSUM
3939 12CE 9116 A LD R#,@8SENDBUF

3931 12CF F300 A SKNE RO ,% (R3)

3932 12090 2103 A JMP .+

3933 12p1 949A8 I LD R#A,0BJCK

3934 12D2 C3A41 A ADD RO, 1 (R3)

3935 12D3 BOAS 1 ST R@ ,0BJCK

3936 12D4 H FINISHED CHECKSUM , NOW PUNCH
3937 12D4 .IF SIZES

3938 1204 801E B LD R%,DSKOBJ

3939 12D5 50492 A CAI R3,a

3940 12p6 1202 A BOC P,.+3

3941 12D7 8518 A LD R1,STMP

3942 12p8 2417 B JMP QWDSKOB

3943 12p9 .ENDIF

3944 12D9 8760 A LD R1,8(R3)
3945 12DA 643B B AND Rl ,HEX3F
3946 12DB C440 B ADD R1,K2
3947 12pC H TOP OF PUNCH LOOP
3948 12DC 8378 A S39: LD R@,0(R3)
3949 120D 2CCD I JSR 02CH

3954 12DE $31:

3951 12DE 4BA1 A AISZ R3,1

3952 120F 49FF A AISZ Rl,-1
3953 12EQ 21FB A JMP $30

3954 12E1 2CAS I JSR NEWLIN
3955 12E2 4C0% A ENDPCH: LI RO, 0

3956 12E3 AQAC A ST R@ , PNCHMD
3957 12E4 0202 A RTS

3958 12E5 0931 A S$ENDBUF:.WORD ENDBUF
3959 12E6 H

3960 12E6 ; PUNCH 2 CHARACTERS
3961 12E6 H

3962 12E6 H

3963 12E6 : PUNCH LEADER

3964 12ES :

3965 12E6 2904 A LEAD: JSR .+1

3966 12E7 2900 A JSR .+1

3967 12E8 2940 A JSR .+1

3958 12E9 29009 A LEADR: JSR .+1

3969 12EA 2964 A JSR .+1

3979 12EB 4C61 A LI R%,1

3971 12EC A%4C A ST R%,PNCHMD
3972 12ED 4CH9 A LI R9,9

3973 12EE 2CCD I JSR 02CH

3974 12EF 21F2 A JMP ENDPCH
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3975 12F¢@ ;

3376 12F9 12F1 A S$TMP: =.+1

3977 12F1 ?

3978 12F1 : OBJECT MODULE DATA RECORD
3979 12F1 :

3980 12F1 12F3 A OBJREC: .=.+2

3981 12F3 12F4 A WORD3: .=.+1

3992 12F4 12F5 A WORD4: .=.+1

3983 12F5 12F6 A WORD5: .=.+1

3984 12F6 1303 A WORD6: .=.+13

3985 1383 :
OBJPTR: .WORD WORD6+1

3985 1383 12F7 A
3987 1304 12F7 A OBJPTl: .WORD WORDA+1

3988 1345 1343 A OBJPT2: .WORD OBJREC+1%

3989 1366 .PAGE “MISC SUBROUTINES”

3999 1306 .LOCAL

3991 1366 ;

3992 1366 3 IFBYP GO TO DIREND IF IN IFSKIP MODE
3993 1305 :

3994 1386 8874 B IFBYP: LD RA, IFMODE

3995 1347 1567 A BOC NZ,$2

3995 1368 24C4 I Jup NEXTST

3997 1309 :

3998 1389 : JSR  IFSKIP

3999 1349 ; SUSPEND ASSEMBLY RET

4929 1309 : ASSEMBLE RETURN

4641 1369 8978 B IFSKIP: LD RA, IFMODE

4602 130A 1501 A BOC NZ,$1

4003 130B 9200 A RTS a s SUSPEND
4984 139C 9201 A $1: RTS 1 s ASSEMBLE
4365 134D :

4966 130D :

4667 136D : SKIP IF PASS 1

4988 136D :

4999 129D 895D B P2P1l: LD R ,PASS :PASS1=2 PASS2=NZ
43164 139E 11FD A BOC 2,81

4011 130F 2200 A $2: RTS

4912 13149 s

4013 1319 s SKIP IF PASS 2

4614 1319 ;

4915 12140 805D B P1P2: LD 8,PASS

4916 1311 15FA A BOC NZ,S$1

4017 1312 0289 A RTS

4018 1313 ;

4919 1313 : OUTPUT SPECIAL DECIMAL DIGIT

4024 1313 :

4821 1313 OSPDEC:

4022 1313 4FFC A LI R3,-4

4023 1314 5A04 A ROL R2,4

4024 1315 4COF A LI RO, QF

4925 1316 3883 A RAND R2,R%

4026 1317 F@28 B SKNE RA ,K6

4927 1318 21@6 A JMP $60 ; ZERO REPRESENTED
4928 1319 1592 A BOC NZ,$61

4029 131A C828 B ADD R2,K4

4038 131B 8828 B LD RO ,K4

4831 131C CA3C B $61: ADD RO ,HEX2A

4932 131D 4D38 A LI Rl, @°/255

4033 131E 2161 A JMP +2

4634 131F 3481 A $6@: RCPY R1,R%

4835 1320 2CEE I JSR O1CH
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4036
4037
403°%
4039
404
4041
4042
4943
4n44
4945
4045
4047
4048
4049
4059
4051
4652
4953
4954
4955
4056
4057
4058
4059
4060
44K1
4052
4963
4064
4065
4965
4067
4068
4059
4979
4071
4872
4073
4074
4075
40476
4877
4078
4079
40880
4081
4082
4693
4084
4985

4084

4987
4088
4089
4094
49091

1321
1322
1323
1324
1324
1324
1324
1324
1324
1324
1324
1324
1325
1326
1327
1328
1229
132A
132B
132C
1320
132E
132F
133@
1331
1332
1332
1333
1334
1335
13235
1337
1338
1339
1332
133B
133C
1349
1341
1341
1341
1341
1341
1342
1343
1344
1345
1345
1347
1348
1349
1342
134B
134C
134D
134E

134F
134F
134F
134F
134F

4881
21F1
az2a90

Al17
A517
A917
aAD17
2C9E
2103
FOAF
2106
7CSE
810E
850E
890E
SDAE
0299

2C9E
2102
7C5E
2101
2009
8104
3564
3094
8Dd4
2201
1340
ar8s

4Cap
AOSD
D03
ACO7
2C9B
24D3
1348
4449
534B
2645
5252
4F52
5329
3000

e

PP POPOI D>

PP DPDDDD DD

PP LSPODIHAAHTDDT P

.
’

.
’
.
.
.
’
.
’
.
’

COMMA:

STA:
SMERROR:

~e wo ~o

DSKERR:

DEM:

~o wo we

IMPASMSK

AISZ R3,1
JMP OSPDEC+1
RTS

.LOCAL

GET COMMA
JSR GCOMMA
NO COMMA OR END RETURN
YES COMMA RETURN

ST R3,STO

ST R1,STO+1
ST R2,STO+2
ST R3,$T@+3
JSR GNVC

JMp .+4 +NO MORE
SKNE RO ,COMMA
JMP $1

DS2Z INPTR s INPUT CHAR PTR
LD RO,STO

LD R1,$T9+1
LD R2,ST@+2
LD R3,$TO+3
RTS %] sNOT A COMMA
YES-COMMA

JSR GNVC

JMP «+3

DS2Z INPTR

JMp ot+2

JSR @SMERROR
LD RO ,STO

LD R1,STA+1
LD R2,ST#+2
LD R3,SPA+3
RTS 1

=.t+4

.WORD MERROR
.IF SIZES
DISK ERROR

LI RO ,4

ST RA ,PASS
LD R3,DEM

ST R3,TYPMOD
JSR ONLMSG
JMP NEWASM
.WORD .+1

.ASCII ’'DISK ERRORS’

.WORD #
.PAGE ‘PROCESS CONTROL STATEMENT®
.LOCAL

PROCESS CONTROL STATEMENT

A9



4992
4993
4994
4095
40496
4097
49919
4999
41090
4101
4102
4193
4104
4165
4106
41e7
4108
4109
4110
4111
4112
4113
4114
4115
4116
4117
4118
4119
4128
4121
4122
4123
4124
4125
4125
4127
4123
4129
4139
4131
4132

4133
4134
4135
41356
4137
4138
4139
4140
4141
4142
4143
4144
4145
4146
4147
4148
4149
4159
4151
4152
4153
4154

134F
134F
1359
1351
1352
1353
1354
1355
1356
1357
1358
1359
1359
1353
135A
1358
135C
135D
135E
135F
134580
13561
1352
1353
1364
1365
1364
1366
13566
1347
1368
1349
135A
1368
136C
136D
135E
135F
135F
1374
1371
1372
1373

P ]

1374
1375
1376
1377
1378
1379
1379
137A
1378
137B
1378
1378
137¢C
137D
137E
137F
1389
1381
1382
1383

2928
211B
8D36
3399
1194
F@7D
2143
4B23
21FA
9200

3301

1208
AC75
2C9F
0209
8094
6895
1304
80846
8C75
E1l16
1201
9299

B3462
2C9E
2183
F@4F
21E4
0200
B98F
1521
A991

SAlE
Ca4a
1192
4C21
AG9d
8394
caan
1182
4C0a4
AA8a

2201
A27F

2C9E
#2989
5CAR
A47D
2C9E
4C20
FO4F
2143
Ceg7D

PRPOOPOOIAOD P PP IE PP P

[ooRe v vilie e B v B Q]

> P PPPOEW»EWW

(o Bk v o~ B o v B - ]

PRCTRL:

%23
w
.

Ly ~e D
[\S) L
. .

SRTS:
$5:

S4:

K639:

éGNAM:

$19:

RTS

«ENDIF
ST
JSR
JMP
SKNE
JMP
RTS
LD
BOC
ST
.IF
LD
ADD
BOC
LI
ST
LD
ADD

JSR
RTS
SHL

JSR
LI
SKNE
JMP
ADD

IMPASM8K

SGNAM

$4
R3,$CTAB
RA,8(R3)
z2,81

RO ,NAMO
$2

R3,3

$3

R@,1(R3)
SIZESR
P,S$5
R3,FORMB
GITEM

RO, IDSKIN
RO, IDSKTM
ODD, $RTS
R9,ITVAL
R3,FORMB
R3,K639
P,.+2

RA,82(R3)
GNVC

$4
R@,COMMA
PRCTRL

R@ ,ERRLST
NZ,.+2
R@,NOLIST
SIZES
R%3,DSKOBJ
RA,K2
Z,.+3
RA,1

RS ,0BIMO
RO, IDSKI
RA,K2
Z,.+3
RG, 0

RO, INDEV

D
N

1
639

GNVC

RO, %
RO ,NAMA
GNVC

RO, /256
RO ,COMMA
$11

R% ,NAMA
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;s FINISHED SEARCH AND NOT FOUND
$1ST 2 CHARACTERS OF NAME

; LOOP
s ILLEGAL NAME

:1ST 2 CHARACTERS OF NAME

;1ST 2 CHARACTERS OF NAME



4155
4156
4157
4158
4159
4169
4161
4162
4163

4164
4165
41646
4167
4168%
4169
417¢

4171
4172

4173

4174
4175
4176

4177
4178
4179
4187

4181
4182

4183
4184
4185

AB7D
f291
7C5E
21F8

1389
4842
00901
2089
5054
a802
@a89
AF4D
0901
naap
5820
a1
2069
4EAC
20800
po9l
4E43
0038
90992
454C
8aa9
808F
4EAD
2809
3493

4544
0801
2498
4D44
a3a1
2099

4352
2069
po89
4449
FFFF
9094
4454
FFFF
8895
444F
FFFF
0@1E
5052
0a00
nRA9s

0060

PP PEPIPEIIPIPIPEIDED P > o> w

[ = T v s _ i =4

WPPDPEPPPEIIDEPPEP

P

$11:

CTAB:

U e we o

ERROR:

IMPASMRK

ST RA ,NAM
RTS 1

DS2Z INPTR
Jmp $10

CONTROL STATEMENT TABLE

.WORD o+1

.WORD ‘KB ,1,INDEV

.WORD ‘PT’,2,INDEV

.WORD ‘oM’ ,1,0BIMOD

+WORD ‘X “,1,XINOK

.WORD ‘NL’,8,NOLIST

v

.WORD

.WORD ‘EL’,0,ERRLST

.WORD ‘NM’,8,NOMAP

.IF DBGVER

.WORD ‘ED’,1,ERDEB

.WORD ‘MD‘,1,MAPDER

.ENDIF
.IF SIZES

.WORD ‘CR’,#,INDEV

.WORD ‘DI‘,-1,IDSKIN

.WORD ‘DT’ ,-1,IDSKTM

.

.WORD

.WORD ‘PR’,@,HSPR

.ENDIF
«WORD 0

2

DO’ ,-1,DSKOBJ

:1ST 2 CHARACTERS OF NAME

;s INPUT CHAR PTR

NC’, :"/256,NOCOM

.PAGE "ERROR SUBROUTINE’

. LOCAL
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4186
4187
4188
4189
4199
4191
4192
4193
4194
4195
4196
4197
4198
4199
4209
4201
4282
4203
4204
4205
4206
4207
4208
4209
4210
4211
4212
4213
4214
4215
4216
4217
4218
4219
4229
4221
4222
4223
4224
4225
4226
4227
4228
4229
4239
4231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244

4245
4246

13B7
1388
13B9
1382
13BB
138C
13BD
13BE
13BF
13Ce
13C1
13C2
13C3
13C4

13C5 !
13C6 ¢

13¢C7
13C8
13C9
13CA
13CB
13ccC
13Cp
13Ce
13CF
13CF
13CF
1308
13p1
13D2
13p3
13D4
13D5
13D6
1307
13DR
13D9
13pA
13pB
13DnC

13DpD -

13DE
13DF

13E8
13E1
13E2
13E3
13E4
13E4
13E5
13E6
13E7
13E7
13E8
13F2
13F1
13F9
13FA
13FB

13FC
13FC

PO IPOOIDIDIPITPIPOPDODIODOT DD

=B O B -y« B o v IS I R ~ RS N Y

ST
PUSH
LD
ST
$3: DSZ

SKNE
JMP
I1SZ
PULL
PUSH
LD
SKNE
JMp
ST
LD
SUB
SKNE
JMp
ST
LD
1S2
SKNE
JSR
$1:

.IF
LD
BOC
JSR
LD
JSR
PULL
JSR
JSR
PULL
PUSH
JSR
JSR
LD
SURB
JSR

LD
Jse

Von

JSR
LD
NOP
RTS
.ENDIF
PULL
LD

RTS

-WORD

-WORD

.=.+ELIM

.WORD
.=+
SPRMPT1: .WORD

.PAGE
JIF

.=.+ELIM

IMPASMS8K

R2,S$TR2
RA

RO, INPTR
R8,LCPTR
LCPTR
RA,@LCPTR
R ,BLANK
$3

R2,ERRPT
R2, SERRMX
$1

R9, 0 (R2)
R@,LCPTR
RO, INBUFB
RA,ELIM(R2)
$1
R?,ELIM+1(R2)
RA, ERRPT
ERRPT

R@ ,ERRBAS
@SPRMPT]

DBGVER
RO ,ERDEB
Z,52
NEWLIN
R@,SE1
02CH

RO

OHEX

02B

R8

RO

OHEX

02B
R#,LCPTR
RA ,INBUFB
OHEX
R@#,SE1

Q2Cu

(P A%+

NEWLIN
R2,STR2

RO

R2,S$TR2
ERBUF+ELIM
-1

Cxk

PRMPT]

sNOT IN MAP DEBUG MODE

1 *¥**JSR DEBUG***

"SPECIAL DEBUGGING DIRECTIVES®

DBGVER
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IMPASMSK

4247 13FC .LOCAL

4248 13FC H

4249 13FC PASS]:

4250 13FC 4C02 A LI RO ,0
4251 13FD 21901 A JMP $1
4252 13FE H

4253 13FE PASS2:
4254 13FE 4Co1 :
4255 13FF A@5D
4256 1408 24D7
4257 1401 H
4258 1481 PASS4:

4259 1491 4E@3 A LI R2,3
4260 1402 21FC A JMP $1
4261 1403 H

4262 1403 MAPDIR:

4263 1493 2p01

LI RO,1
$1: ST RA ,PASS
JMP DIREND

- o >

JSR @.+2 ;OUTPUT MAP NO RESET OF P BITS
4264 1404 24D7 JMP DIREND

4265 1495 @D97 .WORD OMAPNR

4266 1406 .ENDIF

B

4267 1406 .PAGE ‘DIRECTIVE / INSTRUCTION TABLE’

4268 1406

4269 1406

4274 1406

4271 14906

4272 1406 0000
1497 0ASQ
1408 AES7
1409 4F52
140A 44290

4273 140RB 0900
149C @A54
14AD AE45
1406E 5854
149F 4429

4274 1410 0000
1411 0AC2
1412 AE4C
1413 4953
1414 5429

4275 1415 .IF SIZES

4276 1415 0000 .WORD %,FORM, ".F'+S, 'OR", ‘M’
1416 99D5
1417 AE4e6
1418 4F52
1419 4Dp20

4277 141a .ENDIF

4278 141A 0009 .WORD @,ELSE, .E’+S, 'LS’, E’
141B @9BD
141C AEA4S
141D 4C53
141E 4524

4279 141F pQ0a9
1429 @A97
1421 AES@
1422 4147
1423 4520

4280 1424 9g9ag
1425 69A3
1426 2EA49
1427 4629

DIRECTIVE / INSTRUCTION TABLE

O ~e e

ITBLB:
.WORD @,WORD, ".W’ +S, 'OR’, D’

.WORD 0,EXTD, ".E'+S, '¥XT", D’

<WORD #,LIST, .L°+S, 18°,°’T’

DI DDPIPPD DD DD

b -

.WORD ,PAGE, .P +S, 'AG’,E’

.WORD 6,IF, .17, F’

PP PDDP NP
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4281

4282

4283

4284

4285

4286

4287

4288

4289

4290

4291

4292

4293

4294

4295

1428
1429
142A
142B
142C
142D
142E
142F
1439
1431
1432
1433
1434
1435
1436
1437
1438
1439
143A
1438
143C
143D
143E
143F
1449
1441
1442
1443
1444
1445
1445
1447
1448
1449
144A
1448
144C
144D
144E
144F
1457

1451
1452

+5322L

1453
1454
1455
14556
1457
1459
1459
1459
145A
1458
145C
145D
145E
145F
1469
1461
1462
1483
1464
1465

a090
8867
2E45
4E44
eaaa
AADS
AES54
4954
4C45
ooga
AA4]
AE41
5345
4354
2000
0AS9
AE42
5345
4354
2900
9A52
AES54
5345
4354
2008
@AAE
AES3
5641
4345
28900
BA63
AE47
4CAF
424C
pena
AAT6
AE4C
4F43
414C
2390
AA89
AE41
5343
4949
2689
29CA
AE4S
4E44
4946

pagn
13FC
2E50
3124
6399
13FE
2E5@
3228
2009
1401
2ES9
3429
8009

PP EIPEDPPPPPIPIIIPIIDDDIDIDIIIDIDIDDDDIDDDDD DD D D

DD D

«WORD

.WORD

.WORD

.WORD

.WORD

.WORD

+WORD

.WORD

-WORD

.WORD

.IF

-WORD

.WORD

.WORD

«WORD

IMPASMSK

8,END, ".E°, 'ND’

8,TITLE, .T'+S, IT", ‘LE’

@,ASECT, .A"+S, SE’, ‘CT’

2 ,BSECT, ".B +S, SE’, "CT’

#,TSECT, .T +S, 'SE", ‘CT”’

8,SPACE, ".S"+S, PA", 'CE’

4,GLOBL, .G +S, ‘LO", 'BL’

8,LOCAL, .L 4S8, 0C’, AL’

#,ASCII, .A°+S,°SC", 11"

8 ,ENDIF, .E’+S, ND’, "IF’

DBGVER
#,PASS1, .P",

.

1 -

#,PASS2, .P°, 2 °
@,PASS4, .P°, 4"

A ,MAPDIR, ".M ", AP’
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4296
4297

4298
4299
4309
4301
4302

43043
4304

4305
43946

4397
4308

4309
4314

4311
4312

4313
4314

4315
4316

4317
4318

4319
4329

4321
4322

4323
4324

4325
4324

1466
1467
1467
1459
1469
146A
1468
146C
146D
146D
146D
146D
146E
146F
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1474
1478
147C
1470
147E
147F
1480
1481
1482
1423
1484
1485
1486
1487
1498
1489
148A
1488
148C
148D
148E
148F
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1494
1498
149C
149D
149E
149F
14A0

1443
2E4D
4159

oaan
2AD4
2E4]
534D

8490
2EB6
4C44
2029
AQQR
AEBS
5354
2029
caga
AECA
4144
4429
Daga
AECA
5355
4220
EAQQ
AECA
5348
4720
Fa08
AECA
534B
4E45
6000
@EDS
414E
4420
6390
AEDS
4F52
2029
7000
GEDS
534B
4154
7890
GED1
4053
5A20
7CO0
gED1
4453
5A20
3081
AED9
4E4AF
5020
2380
AED®
DA55
5348

> P>

e ]

PO DIDIPIPIPIDPIPPOIDPIIPOIPPDIDPIPIDIIDPDIPIIDDDPP DD D

-~ we we

IMPASMSK

.ENDIF
.WORD f#,ASMDIR, .A°, ‘SM’

INSTRUCTIONS

LD a,0
.WORD 1Cc1,°’wd’,”’

ST 9,0
.WORD Icl,’st’,”’

ADD e,0
.WORD 1C2,°AD°, D

SUB 9,8
.WORD 1C2,°su’,’B

SKG 2,9
.WORD I1C2,°sK’, G

P

SKNE 9,0
.WORD IC2,°SK’, ‘NE’

AND 0,0
.WORD IC3, AN, D

.

OR o,0
.WORD 1C3,°OR’,’

.

SKAZ a,0
.WORD IC3, SKX’, ‘Az’

1S% q
.WORD 1c4,°18°,°2 °

DS2 [/
.WORD 1C4,°DS°, 2

NOP
.WORD 1C5,'NO°, P

PUSHF
.WORD I1C5,08000+°PU°, 'SH’, F
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4327
4328

4329
4330

4331
4332

4333
4334

4335
4336

4337
4338

4339
4342

4341
4342

4343
4344

4345
4346

4347
4348%

4349
4350

4351
4352

4353
4354

4355
4355

14a1
14A2
1443
1474
14A5
1426
14A7
14A8
14A9
14AA
14AB
14AC
14aD
14AE
14AF
1489
1481
14B2
14B3
14B4
14B5
1486
14B7
14R8
14B9
14BA
14BB
148C
14BD
14BE
14BF
14C3
14C1
14C2
14C3
14C4
14C5
14Cs
14C7
14C8
14Co
l4Ca

1ACR

R ¥~

l4cCC
14Cp
14CE
14CF
14p4a
14D1
14D2
14D3
14D4
1405
14D6
14D7
14D8
14D9
1404
14DB
14DC
149D
14DE
14DF

46240
3280
AEDY9
DASS5
4C4C
4620
oona
9ED9
4841
4C54
0510
AEDB
C953
4341
4E20
4989
GEDE
5055
5348
44900
AEDE
5455
4C4C
5409
QEDE
DR43
4852
5320
4890
@EE3
41459
535A
AC08
AEE2
4C49
20249
5929
#ZE3
4341
4924
53840
2EE3

E2AR
prA-2s

4C29
5C83
AEE3
5348
4C26
5809
JEEE
524F
52282
5Ca9
@EEE
5348
5224
3p7@
JEFB
5241
4444
3089
AEFB
5258

PP PRI PIPIPPIIDIPEDR DI DIDPNIIIDPDDIDPDIDPDIDDDD DD D DD DD DD DD

PULLF
-WORD

HALT
-WORD

.WORD
«.WORD

PUSH
.WORD

PULL
.WORD

.WORD
«.WORD

AISZ
.WORD

LI
.WORD

CAI
-WORD

ROL
.WORD

SHL
-WORD

ROR
-WORD

SHR
.WORD

RADD
.WORD

RXCH
<WORD

IMPASM8K

1C5,680088+°PU°, ‘'LL",F °

iCc5, 'HA 7, ‘LT’

6510 ; ISCAN
IC5A,09%280+°IS°,°CcA”, N °

9
I1C6, ‘PU°, “SH

’

9
1¢C6,°PU’, ‘LL°

45499
1C6,0808a+°XC’°, "HR", S ’

a,e
IC7, A1, 52

.

8,6
1c7,°L1’,

9,9
1c7,°ca’,’1

2,0
IC7,°’RO7, L

6,9
IC7,°SH’, L

a,0
IC7A, RO, 'R °

2,0
IC7A,°SH’, 'R

’

1,9
1Cc8, RA°, ‘DD’

2,0
IC8, 'RX", CH’
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4357
4358

4359
4350

4361
4362

4363
4364

43565
43656

4367
4368

14359
'4370

4371
4372

4373
4374

4375
4376

4377
4378

4379
4380

4381
4382

4383
4384

4385
4336

14E9
14E1
14E2
14E3
14E4
14ES
14E6
14E7
14E8
14E9
14EA
14EB
14EC
14ED
14EE
14EF
14F0
14F1
14F2
14F3
14F4
14F5
14F6
14F7
14F8
14F9
14FA
14FB
14FC
14FD
14FE
14FF
1509
1591
1562
1583
1504
1585
1594
1587
15a8
1589
15aA
1508
158C
152D
154E
159F
151¢
1511
1512
1513
1514
1515
1516
1517
1518
1519
151A
1518
151C
151D
151E

4348
3981
dEFB
5243
5059
3982
AEFB
5258
4F52
3083
AEFB
5241
4E44
2000
@Faa
4A4D
5020
2890
AFAA
4A53
5220
2300
9F17
5346
4C47
2880
AF17
50456
AC47
1090
AF22
424F
43209
a2aa
OF34
5254
5329
n409
AF34
5249
4E20
2600
AF34
524F
5554
2109
OF34
5254
4929
3399
PF38
AAS53
5258
7529
OF3E
4749
4E54
789
AF3E
D345
5453
5420
A71e

PP PIPIPPIPIPPIPIPDDIDIIDIPIPIPIPIDIDPIIIDIDIDIDIDPIDD DD IDIDIIPD LD DD

RCPY
-WORD

RXOR
«WORD

RAND
+-WORD

JMP
«WORD

JSR
.WORD

SFLG
«WORD

PFLG
+.WORD

BOC
.WORD

RTS
«WORD

RIN
«WORD

ROUT
.WORD

RTI
.WORD

«WORD
.WORD

.WORD
.WORD

+WORD
.WORD

«WORD

IMPASMS8K

0,0
I1C8, RC’, “PY’

ﬂ,ﬂ . .
1C8, ‘RX’, "OR’

0,0
1C8, RA’,‘ND”

@
IC9,°JM°,°P

.

#
1C9,°Js’, 'R

q
IC16,°SF’, 'LG"

9
1Cle, 'PF’, 'LG”

9,.+41
icl1,’Bo’,C

0
ICl2,°RT°,°’8 °

]
IC12, ‘RI’,‘N°

9
I1C12,°RO’, ‘UT’

0
IC12,°RT ,'1I ~

a3a0 : JSRP
IC12A,°3S°, ‘rRP’

ps520 ; JINT
IC13A,°J1°, 'NT”

8700 ;s SETST

IC13A,0807A+°SE", ‘Ts’, T °

A71@ ;CLRST
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4388

4389
4399

4391
4392

4393
4394

4395
4396

4397
4398

4399
4400

4491
4402

4403
4404

4407
4408

4409
4410

4411
4412

4413
4414

4415
4416

151F
1520
1521
1522
1523
1524
1525
1524
1527
1528
1529
1524
1528
152C
1520
152E
152F
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
153A
1538
153C
153D
153E
153F
1540
1541
1542
1543
1544
1545
15456
1547

5 1548

5 1:‘9

1 7%t

154A
154B
154C
154n
154E
154F
1554
1551
1582
1553
1554
1555
1556
1557
1558
1559
155A
1558
155C
155D

AF3E
C34C
5253
5420
0728
2F3E
D345
5442
4954
8729
PF3E
C34C
5242
4954
8758
AF3E
D34B
4249
5424
0740
AF3E
D348
5354
46209
8769
AF3E
C34pD
5042
4954
2599
AF3E
4A4D
5059
nase
gr44
4D59
5929
a49¢
AF44
4449
5620
9420

ATAA
Ly

4441
4444
A4B0
gra4
4453
5542
94Ca
@ras
4C44
4220
24D6
AF46
5354
422a
a4cCo
AF46
4C4C
42249
A4D9
AF46

PPPDPPPPPPEPDIPIDPPIPIDDPDRDIDPDIIPIPIDDDDDIDD DD DD IO DD DD

.WORD

.WORD
-WORD

-WORD
«WORD

.WORD
«WORD

-WORD
.WORD

.WORD
-WORD

.WORD
.WORD

«WORD
«WORD

IMPASMSK

IC13A,88000+°CL°, 'RS", ‘T’

8722 s SETBIT
I1C13A,08069+°SE", "TB", "IT’

67360 ;CLRBIT
IC13A,08664+°CL", "RB", "IT"

8759 ; SKBI

P

IC13A,S+°SK’,BI ,°T

A749 $ SKSTF
IC13A,8+°SKR°,‘sT’, 'F’

B75¢ s CMPBIT
IC13A,08808+°CM°, 'PB’, "IT’

530 : JMPP
IC13a, 'JM°, ‘PP’

n4a8a ;1 MPY
ICl4,°MP°, Y °

3490 +DIV
AR ;s DADD
14

94B0 :DSUB
I1C14,°DS”, "UB’

p4acH :LDR
1c15,‘'Lp’, B’

84040 1 STB
I1C15,°sTt”, B’

94cCe :LLB
IC15, LL’, B’

34D9 :SLRB
IC15,°SL’, B’
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4417
4418

4419
4429

4421
4422

4423
4424
4425
4426
4427
4428
4429
4430
4431
4432

POINTERS GENERATED

155E
155F
1560
1551
1562
1563
1564
1555
1566
1567
1568
1569
156A
1568
156C
156C
156C
156C
156C
1699
1699
1699
16C1
16C1

9092
9098
p89C
#09D
809E
709F
a0An
aoal
80A2
3923
194
00AS
80AS6
B0A7
a0AR
30A9
APAA
n0AB
90AC
88AD
30AE
A0AF
8080
anB1
9nB2
7083
3084
0085
8885
2087
80B3
0089
30BA
8e3B
00BC
08BD

534C
4229
94Co
AF49
4C52
4224
24090
gF49
5352
4224
2380
AFS50
4A53
5249

1699

16C1
872C

A956
10EA
11F8
1324
123E
0BEC
156C
1698
19D2
8957
134F
19E3
06FQ
8935
@936
1235
1387
1665
119A
1114
1088
11BB
8C82
@BOC
9828
1376
0347
7C99
@D3B
ACDE
162F
985D
a7D1
27Co9
1242
nA58

PPDPPPI DD P

PP PIPPIIRPIIDIDIPDIDIDIDIPIIIPIDDDPD DD DD

DITBL2:

~ w~e

PTRTAB:
PTREND:

BADSTB:
STBAS:

IMPASMSK

.WORD  04C@ : LRB
.WORD ICl6, 'LR", B’

.WORD @4D@ ; SRB
.WORD I1C16,°SR°, B’

.WORD 0386 + JSRI
.WORD I1C17,°3s8",'RI° ;JSRI

END IF IMP 16 ASSEMBLER

.IF SIZER
.=.+301

BAD SECTOR TABLE
.=.+49

.END START
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@0BE
A@BF
09Ca
#8Cl
neC2
AaC3
29C4
agCs
00Cé
aaci
aacs
298Co
AOCA
]
g2accC
pBCD
89CE
BACF
20D3
2001
26D2
68D3
39D4
a9D5
28D5
29D7
2oD8
2909
paDA
onB
56DC
86DD
AGDE
29DF
20EQ
GAEL
AQE2
AOE3
20E4
3@ES
ABE6
ABET
30ES
A0E9
1@EA
39EB
ABEC
70ED
AFEE
18EF
20F@
20F1
98F2
AGF3
20F4
PAFS
24r6
BAF7
ABFR
A0F9
29FA
A0FB
98FC

1693
7979
A92F
@937
Anoa
@7A2
A7D3
7943
pD92
@983
12E6
271C
2718
12BB
dD8E
10E4
1313
#99B
17EB
0994
10A5
A76A
1A4B5
1912
1A9p
a7CE
g8C71
B7Ch
1041
1443
AC6F
AD52
AD7C
10F6
1032
a719
471D
f71E
A71F
37E8
136D
27C7
131@
124E
ADTF
n7CA
1248
AE53
i0BA
1087
12B9
1938
AF7F
AFr92
0F91
g7CC
1939
27CB
aF84
1637
TF88%
103D
103F

ZD‘3’3’3’@)‘3’3’3’3’3’3’3’93«3’3’3’.’I’J’.PYI’ZD':D'3’J’J’J’:D'ﬂ’D'I'J’?’DJ’S’B’J’J’IFJ’(PPJ’S’K’S’DS’?’B’J’CD'J’ID'J’J’II’B’S’D’C!’

IMPASMSK
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kkk

Sls
#9B1 A

$16$
0858 A

$1629
1116 A

$11)
BA91 A

$11C;
11EB A

$12a;
1223 A

$194
PE79 A

$2"
27508 A

$29,
8B15 A

$22<
12a6 A

$2a°
2a21 A

$3+
@AFD A

$31<
12DE A

$3e
13BB A

$415
@ED2 A

$5+
4802 A

$52;
1272 a

$60=
131F A

$73
PE3C A

00FD 1615 A
POFE @F33 A
A0FF 11R°E A

* &k

S1(
A”42 A

s10°
79F2 A

$1639
111F A

$11-
#BB8 A

$12
4D79 A

s12e;
11FF A

Sl:
1191 A

$2°
AR18 A

S$2¢-
dBCA A

$23
AE2A A

$2A0
4DAE A

$3,
AB5S A

$32
AD6R] A

S3A3
ADBA A

$42
pD64 A

$5,
AB3F A

$53
aDC3 A

$61;
11C1 A

$7:
11A2 A

# ERRORS IN ASSEMBLY

$1)
AA66 A

$10)
#A94 A

$10649
1148 A

$11/
4CD9 A

$123

7819 A

$13
JE16 2

$1;
123F A

$2)
AA72 A

$2009
1146 A

$234
AER3 A

$2A2
AD57 A

$3.
aC26 A

$33
AES52 A

$4°
AAAG A

S43

AE4C A

$59%
@8BC A

$57
1433 A

$61=

131C A

$7A%
n269 A

S1*
9AA9 A

sla,

1B3E A

$166
160D A

$1115
AF308 A

$12°

A9FC A

$13%$
9857 A

$l=
1386C A

$2%*

AAQE A

$204

AE6F A

$26
@FB9 A

$2A3

AEZE A

$3/
ace3 A

$33«<
12C5 A

$4)
an74 A

S47
1439 A

$504
181Aa A

$5¢

1198 A

$62

mD6D A

$8s

A855 A

S1+
AAFQ

s18/
ACDAB

S1a;
11pD

$112
ADRA

$12)
2A8C

$13°
OARE

S1>
1332

S2+
AAFR

s21
AD3E

$§27
104B

$2B1
@D45

$39
9CEC

$36
AFBD

S4%*
AAAS

S4:
11A9

$58;
11CC

$5?

1366 I

SA3
aDDC

$88
AD1F

IMPASMAX

kkkkkk

$1,
aB41

$100

\ D27

s1e@?
1384

S115
QEC2

s12-
7BB9

$13-
ABA3

S1?
1358

$2,
2BS3

$214
ag71

$2:
11R6

$2B3
AE33

$30-
9BEA

$37
105D

S4+
AaF9

S$4?
136C

$51%
7898

$5AS
07FD

Sh:
11AD

$845
AFaA7

8@

$1-
AB6A A

$1093.
gC29 A

$10A;
11F3 A

S11?2
1386 A

$12/
ACDB A

$14-
OBAA A
sle
13CF A

S2.
AC25 A

$215%
AECD A

$2;
125¢ A

$3”
2764 A

$34.
ac18 A

$38
1089 A

54,
aca2n a

s4an/
2CBA A

$516
191E A

$6)
AA83 A

$7¢
ARSE A

$R2
An74 A

S1.
aCc23 A

s19n4
AE55 A

$108:
11DF A

§11AS$
2843 A

$122
aD88 A

$15-
AB9S A

$1A
13FF A

s2/
9C90 A

$21<
12AC A

$2=
139F A

$3°
AA23 A

$3963
ADAA A

S3:
119F A

s4/
ACAD A

$48/
9CB2 A

$51;
1271 A

s6,
#BS7 A

$7,
AB18 A

$8:
1198 A

sl/
aC89 A

$1099
1129 2

$11$
2829 A

S11BS
3831 A

S125
AECS A

5§17
1454 A

¢1A)
AARC A

S2a
aD89 A

$22
aps59 A

5272
1359 A

$3)
AA71 A

$38¢<
12DC A

$3;
1253 A

S4n
ACFO A

$5°
AA9B A

$52
AD5B A

$60
apas A

sia
ana7 A

$93
#°1F A

sla
ACE8 A

s1a2
aD7B A

s11°
A9EF A

$S11B;
1215 A

$12;
11FB A

$1R
1072 A

S1A-
2B74 A

528°
A39 A

$224
AERG A

s2e
13E4 A

$3%
aAAM A

$31
AN49 A

$3?
1352 A

$41
aD4A A

$5)
2A7E A

$526
1826 A

$60;
11C4 A

$72
71DSF A

S99
2DQF A



IMPASM8K

$915 $92 $925 SABS16 SABS6 SADR6 SADROS6 $AERR6 SAND- SAPEN?
PFAF A #D72 A 9F12 A AFB4 A AFA9 A PF93 A AFBC A 9FDF A 0BC7 A 9¢CF3 A

SAPPEA@ $BBIT  S$BKSP; S$SBLNK+ S$BOTM4 $BS@. SBSEC6 $BSPR. $BYP1* S$SCBS
@CF3 A GA3C A 1237 A QAFB A AEAR A @C6C A 100A A 7#Cl2 A @ABE A #7C5 A

$CBZ23 SCI6 SCK, $CoM- SCONV3 SCT3 SCTAB? SDEC. S$DEF6 SDIV-
PDEB A 102E A 9B21 A 0BP@ A ODE4 A ODF7 A 1388 A 0C3D A @FAS A 9BCl A

$DL/ SDOTS SDOT. S$DT/ SEl@ SEB% SEERR- S$EL$% $ELOK& S$SEND’
@CBB A O7EC A 9C61 A 0CBA A 13F9 A 093 A 9B94 A A8C9 A B#O9C3 A 0A2B A

$END2 $END4 SENDB< $EP1% S$SEP23% SEQPG8 S$SEQTTS8 SERET6 SERR. SERRM@
AD8D A GEB2 A 12E5 A 0896 A (895 A 16FF A 1169 A AFD6 A 8C69 A 13E7 A

SEX@- SEXPN- SEXPN7 SEXT6 SF16S SFB1S $FB2$ SFBITS S$FFFF’ S$FIN-
OBDB A #BD1 A 1044 A 100A A 9847 A AB4E A G851 A @#S4B A SA3F A @BD7 A

$FIN1% SFIN2% SFIN3% SFINI% S$FLAG3 SFLAG7 $FO3 $FPTR® SFRELS SFVALS
0929 A 0908 A £922 A #8F9 A ODFB A 1064 A ODFS A BA3D A 9865 A 7864 A

$GAN/ $GC; $GDEC" S$GL/ SGL1/ SGLBN3 $GNAM? SGOOD4 $GP/ SGP1/
#CDO A 11FD A 8762 A BCCS A ACC6 A @DF4 A 137B A 9EA@ A ACBC A #CBD A

$GR/ SGR14 $GR24 $GR4 $GS1/ $GS2/ $HEX., SIBEN: SIBL; SIFLA6
@CCB A OERA A 9ESF A PE91 A OCTF A @C72 A ACAS A 11BA A 124D 2 1418 A

$I0K16 SIOK26 SIOK36 SIOK46 SIOKS6 SIOK6 SIOKE6 SIPTR: SLAST3 SLF;
1063 A @FF9 A QFF5 A AFFE A AFEE A AFES A 1647 A 11B9 A AD96 A 123C A

$LONG3 $LOOP’ S$SLOOP3 SLOOP4 SLOOWS SLOW@4 SLOW14 SLOW24 SLP6 SLSTO4
BE28 A @9EB A 9DA4 A @E6B A 1427 A AEAC A @EAD A AEAE A GFC9 A GEAF A

$LST14 SLST24 $M1% SM2% SMAIN% SMAN18 S$MASK7 S$MERR5 SMERR> $MG2
fEB@ A BAEB1 A 9908 A 8916 A 97C1 A 14DF A 1053 A OFE2 A 1346 A IDFC A

$MIN1. SMINU- SMINU. $MPS4 SMPY- $MPYl- SNAME. SNERR& SNEXT2 $NK2:
#C33 A 6B99 A 9C32 A OE69 A 7BBB A ABBF A 4C51 A A9CA A #DFS A 127D A

$NLCL3 $NO SNOEX& SNOPR; S$NOT. SNOUN. SNOXS5 3SNP% SNXT- SNXT4
fE12 A %8D8 A G9BA A 11CD A 9C3@ A @Cl19 A AF77 A 994C A 9B72 A AEA4 A
iX8 SOBs SOp- SOR- SOR<
AB A 88E3 A 7BRB A ABCC A 12AE A

fe I -3 o
SNXTAZ $KRXTBS °

T s
D37 A 3D38 A 107

u

$OVe SPGBF* SPLUS- SPMRE- $PRM; SPRMP@ SPROM; SPT2 SPTR+ SPTR1+
69B7 A 9AD3 A @BSC A @BAD A 11C7 A 13FB A 11F7 A @DFA A ABA9 A ABRGA A

$PTRL+ $PUT18 $PUT28 $PUT38 SONXT@ $OUOT. $REL- SRELS SRELS S$RELTR
@BJB A 1¢BF A 19C5 A 10C3 A 7D39 A 6C39 A #ABDF A AF7E A 1092 A 1M88 A

S$REND? SRET1. SRET8 SRETC; S$RM3 $ROVA SRSERA SRTB3 SRTS? S$SAME(
D29 A 8C13 A 1A#D1 A 1249 A ¢DF9 A MD23 A ACES A SDFA A 1355 A 9ASF A

$SERCS $SETBO $SORF/ $STR13 $STRT3 SSYRE. $T8#/ STA> ST1#* ST1/
@7F4 A @D2F A ACB1 A AD98 A 7D94 A OC64 A ACC3 A 133C A 9AD2 A 9CC4 A

$TABl; STAB; S$TEMP8 $TEST. STMP" STMPS STMP% STMP( S1MP9 STMP<
1228 A 121F A 1083 A PBF3 A 9767 A G862 A P8D7 A @AK2 A 114B A 12F@ A

$TR2@ STRYI6 STSEC6 STTL# STTLE SUM. SUNQT. SUOP. S$VALS SVERRA
13FA A AFDD A GFDA A 97A1 A A92F A BCI1C A 9Cl7 A ACIF A AF7D A OFD4 A
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IMPASM8K

$SWORD2 SWRD8 SX. $X203% SXARGS S$XERR- $XERRS SXFLA6 SXOKA SXR34
ADBC A 1091 A 8C4C A A#B66 A 07C4 A #BAA A 9FS8C A 1€11 A GFC3 A 9EB4 A

ABST ACTR ARERR AMAX ASCII ASECT ASMDIR ASSIGN BlEQl1 BADSTB
6021 B #@56 B OF86 A 7659 B BA89 A NA4]l A OAD4 A 9B28 A A@A4 A 1699 A

BASE BASEA BASEB BCTR BEGP34 BLANK BLANKS BLDDIR BLDNAM BMAX
9059 B 0063 B 0066 B 8057 B 23B2 A 0634 B 0048 B AC90 A AC82 A #45A B

BSECT CAND CAT CDIV CHARX CKPNCH CLOSEO CLOSET CMINUS CMPY
§AS@ A A@S53 B @632 B 0035 B 4044 B 12BB A @4¢1D B 661C B A@51 B 403C B

CNAM@ CNAM1 CNOT COLAN COMMA COR CPLUS CR CZERO DBGVER
pAs@ B 9081 B #6452 B 0084B B G@4F B 0054 B 0050 B 0647 B 4838 B 4871 A

DBWIN DEM DIREND DISER DITBL2 DITBLB DITBLF DITBLL DIVD DOLLAR
@FSF A 1347 A A7CE A 9D3B A 156C A 14¢6 A OD51 A 7D5Q¢ A @AGE B AA4E B

DOT DOTASN DSKERR DSKIN DSKOBJ DSKTMP EC ECHOGC ELIM ELSE
§P4A B @GB47 A 1343 A 701lF B 0Q1lE B 7924 B A@8S B A014 B 2¢A8 A 7IBD A

END ENDBUF ENDIF ENDP1 ENDP2 ENDP3 ENDP4 ENDPCH ENDST EQUAL
@867 A 28931 A 09CA A 0883 A #8A9 A A8DB A @92A A 12E2 A 47Dl A A04C B

ERBUF ERDEB ERRBAS ERRLST ERRMSG ERROR ERRPT ERRST EXP EXP4
13E8 A 6098 B #4055 B A@A8F B 114C A 13B7 A 608SB B 47C9 A AB5D A 1035 A

EXPR EXPABS EXPFRM EXPP EXPP1 EXPP2 EXPP3 EXPP4 EXPP7 EXPPD
1¢37 A 1A2F A 1043 A 1@32 A 1A39 A 163B A 13D A 103F A 10641 A AA7B B

EXPREL EXPVAL EXTD FORM FORMB FORMBN FORMM FORMPT FORMT FORMTN
ga7C B 067A B 9AS54 A A9D5 A 9475 B 9A78 B #A77 B 0874 B 60876 B 7679 B

FORMV FRMREL GADR GADRI GADRIX GADRX GCOMMA GCSTRG GETC GFORM
PA3E A @A4A A AFRE A @F8F A GF92 A @F91 A 1324 A aD7C A 4@9F B AC71 A

GITEM GLBUF GLOBL GNC GNCVC GNSTRG GNVC GSIZE GSTCON GSYM
@BEC A ODFE A #A63 A 124B A 124E A 7D52 A 123E A #753 A ADT7F A GCAF A

HEX2@ HEX2A HEX2F HEX39 HEX37 HEX39 HEX3F HEX47# HEX407 HEX44
@334 B 993C B M@35 B 0A38 B 40939 B G935 B ¢03B B @632 B 903D B 9A37 B

HEX5A HEXS5F HEX76@ HEX7D HEX7E HEX7F HEXDOA HEXF HSPR HSPRT
#9433 B 123A A 0768 A 123BR A AEB3 A AA3A B 19B4 A 0863 A 2496 B TALlA B

1c1 ICl0 I1C11 IC12 IC12A 1IC13 IC13A 1ICl4 I1C15 IC16
@EBA A AF17 A AF22 A AF34 A AF38 A AFA0 A AF3E A GF44 A 7F46 A MF49 A

ICl16A 1ICl17 IC2 IC3 IC4 IC5 IC5A 1C6 IC7 IC7A
@F4C A @F50 A AECA A 9ED5 A 9ED1 A OED9 A AEDB A 4EDE A AEE3 A QEEE A

ICS IC9 ICLASS IDSKIN IDSKTM IF IFBYP IFMODE IFPTR IFPTRA
BEFB A OFAA A 7973 B @A94 B A@95 B U9A3 A 13¢5 A AP76 B AP5D B (AQ6E B

IFSKIP IFSTAT IFTAB IFTBL INABS INBUF INBUFB INBUFE INDEV INERK
1399 A 9A6F B G7GF A A9D4 A A7CB A 96A0 A 2412 B 4913 B 7089 B AFTF A

INERR1 INITOR INOUT INPTR IREL ITREL ITVAL IVAT, K1l K11l
6F8@ A 1285 A A7CC A APSE B OF33 A 7087 B 9986 B an72 B A926 B 7025 B

K15 K16 K2 K255 K256 K3 K4 K6 K639 K7
@E2D B 0A41 B @M40 B 0624 B A@3F B 4@27 B #@2C B 00¢2% B 137A A A72A B
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K8
3929 B

LCNT2
Ag8n B

LOCCTR
aas5C B

MESS
991B B

MSGTO
3983 A

NEXTB
2969 B

02B
10B7 A

oDD
p3a3 a

OMSG
13EB A

PlpP2
1312 A

PNCHMD
p@8C A

PTRTAB
156C A

RDSKTM
a919 B

SEMI
6649 B

STPDEF
@883 B

TOP
3661 B

WORD3
12F3 A

X86G79
2336 B

XINOK
#a4A9 B

ESBg

IMPASMS8K

K9 KM129 KM41 KM57 KM65
ga28 B 1#14 A 1234 A 1235 A 1236

LCNT2A LCPTR LEAD LEAD8 LEZ
123D A A@5F B 12E6 A 12E9 A 099B

LOCREG LPAREN MANYNL MAPDEB MAPDI

A

A

R

3A6C B 0946 B 10D2 A AN99 B 14083 A

MOFLAG MSGBEG MSGEP MSGNOE MSGNX
APAA B @956 A @974 A 799B A 4967

MULT NAMO NAM1 NAM2 NEW1
#0AD B 687D B @AT7E B @A37F B A4733

NEXTLB NEXTST NOCOM NOLIST NOMAP
@7E0 A 97D3 A 9092 B 7991 B 4693

T
A

A

B

02CH 04B 068 0BJCK OBJMOD

10E4 A 18B6 A 10B5 A G936 A 0as0

OEPM OGLOB OHEX OHEXIF OIBRE

B

p

7937 A GDBE A 16A5 A 149D A 110A A

ONLMSG OOREC OOWORD OPGSTR OPTRS
14EA A 12A2 A 1294 A 1GF6 A 7943

P2P1 PAGE PASS PASS1 PASS2

A

132D A #A%7 A 945D B 13FC A 13FE A

PR2PTR PRCTRL PREPLB PRMPT] PRMPT

2

1149 A 134F A 2B59 A 125C A 125Aa A

PUTC OERROR QUOTE RO Rl
701¢ B OFR4 A 7945 B 9029 A 4041

RDTTY READ RELTB REPERR RESET
11F8 A 11BB A 18%% A 1114 A AD9@

SHIFT SHLIN SIZE4 SIZE® SOUCK
12AF A 994D B FFFF A 0641 A 0935

STPT STREL STSER STTOP STVAL
0985 B 0984 B GCDE A 1FFF A 0082

A

P

A

A

B

TOPA TOPB TSECT TTLBUF TYPMOD
0Gh4 B 00867 B BAS52 A 72719 A 0697 B

WORD4 WORDS5 WORDA X194@ X2028

12F4 A 12F5 A 12F6 A AA3E B ADF3 A

X866G4 <ARGCK XERR1 XERROR XF@4#
1293 A 1161 A 47C7 A 77Cé6 A GChE

4 ZERO
a6a1 A 4923 B

F4BB

A

83

LABEL
7B9C A

LINIT
f315 B

MAPLIN
GE25 A

MSGOCK
7994 A

NEWASM
A76A A

NZ
6065 A

OBJPT1
1384 A

OIBUF
118E A

OSPDEC
1313 A

PASS4
14981 A

PROMPT
1263 A

R2
2862 A

RPAREN
4343 B

SPACE
AARE A

TCTR
A059 B

VERROR
AFRA A

X2231
@92E A

XFFa9
1842 B

LABST
7769 A

LIST
BAC2 A

MAPSOR
AES3 A

MSGP
7979 A

NEWLIN
16E3 A

012B
18CD A

OBJPT2
1395 a

OLAST
38DA A

OUTWRD
1855 A

PGRL
7071 B

PTABF
1612 A

R3
7083 A

S
390642 A

SPADR
1815 A

TITLE
aADS A

WDSKOB
2a17 B

X4000
AEBS A

XFFFO
gA2E B

LBLPT
AAgA B

LISTMD
AG8SE B

MAXR1
AAS8 A

MSGSOV
737B A

NEXT
9062 B

0OlB
16B9 A

OBJPTR
1373 2

OMAP
AD%2 A

OVAL
1693 a

PGSTRG
AGF3 A

PTABL
1213 A

RDCRD
4811 B

SCANST
ADA3 A

START
a72C A

TLAST
A2D3 A

WDSKTM
Ag16 B

X66656
7931 B

XFFF7
a@2F B

LCNT1
aA8C B

LOCAL
An76 A

MERROR
AF82 A

MSGTAB
1151 A

NEXTA
2065 B

01CH
10BA A

OBJREC
12F1 A

OMAPNR
AD37 A

|4
nee2 a

PINIT
1722 A

PTREND
1699 A

RDSKIN
5813 B

SECT
2458 B

STBAS
16C1 a

TMAY
A95B 8

WORD
ans9 A

X7FFF
JEAB A

XFFFB
OD3A A



PROMP



PROMP

REVISION=-G 05/15/74
PROMP 0n3ngB  0]/N7/74

1 0070 LTITLE PROMP, '003088  08/07/74'
2 0non 2

3 Nnno ; CONDITIONAL CODFS FOR THE ROC INSTRUCTION
L 0nan ;

5 onnn Ann1 A ZRO = 1

£ anan 0on3 A QDR = 3

7 0non 00Nk A BIT1 = 4

2 0001 0nNs A NZRN = 5

a9 0nnn 00NB A NEG = 11

10 0000 00NC A POA = 12

11 030N ;

12 9000 ; EXPRESSIONS FOR CARD READER 1/0
13 onno ;

1 000G 0071 A STATUS = 1

15 0n0N 00N2 A STNDRM = 2

16 0100 0010 A CRANDR = %8

17 onon . PAGE

18 onno H

19 0nnn . TSECT

20 000N 0250 T .=, +0250

21 0250 8338 A START1: LD 2,ADRASE
2?2 07251 8038 A LD 3,CPAD

23 0252 041° A RIM GPCS

24 025% 4201 A AISZ 0,1

75 0254 2E47 A JSR ALINITA(2)
25 0755 2E45 A JGR ASTYPE(2)
27 0256 O4DA T JJWORD  TPAK1

2% N287 8670 A LD 1,N256(2)
29 0258 AB5R A ST 1,L06(2)
3n 0259 CA20 A ADP 2,N256(2)
31 075A ABSO A ST 1,1+L0W(2)
392 075B ;

32 0258 892D A START: LD 2, ADBASE
3k 025C LCFF A L1 0,-1 ; CLEAR RUFFER MEMORY WITH -1
35 025N 2620 A Ln 1, N256(2)
36 025E BE3C A LD 3,ADH1(2)
27 025F B8A3B A LD 2,ADLO(2)
3% 0260 A200 A ST 0,(2)

33 0761 A300 A ST 0,(3)

49 0262 A0l A AlS7 2,1

41 0763 4BO1 A AlISZ 3,1

42 0264 LIFF A AlSZ 1,-1

43 N265 21FA A JMP =5

C ’
45 0766 2922 A TSTOPT: LD 2,ADBASE
LE 07267 2E45 A JSR @STYPE(2) ; GET OUTPUT OPTION
L7 n26%2 0595 T JWORD  TPAKG
4° n269 LDOO A LI 1,0
49 026A 2ELO A JSR ASGETCO(2)
50 0268 21FA A JMP TSTOPT
51 026C F216 A SKNE . 0,CCR(2)
57 026D 2103 A JMP S+
5% 026E 5D08 A SHL 17
sS4 026F 3100 A RADD 0,1
55 N270 21F9 A JMP .~6
56 0271 F62B A SKNE 1,0M(2)
57 0272 263D A JP ASPAPOM(2)



58

60
Rl
o]
63

65
6F
67
fo
AN
71
7

REd

74
75
7h
77
79
70
20
°1
82

118

073
N7y
na7e
N276
0”77
nnvo
0779
NP
n7R
n?27¢C
na7m
077F
0?7F
gnen
n2e1
nnon
nnoz
n2ey
075
028A
n287
nage
0209
nN729A
07%B

1188
"8
noeg
n28c
nagp
n2%E
N2]F
n290
0791
1792
0793
0294
n295
n"ag
nany
none
0790
n29A
n7ag
079C
n29¢
n29n
029E
029F
02AN
12A1
N2A2
N2A3
02A4
02A5
N2A6
N2A7
07AR
02A9
02AA
07AR

F62n
210%
F62C
171
21EE
ABSN
2E45
OLF3
2ERD
21FC
E216
210>
spne
3170
21F9
F62°
2187
F620
2177
F62A
2161
21F0
065"
076"
0018

2EL5
05hE
2E45
0509
2EL2
02B2
2E4R
02B?2
2ELY
non2
0RF3
n2aC
2ELL
neR2
667
0317
21F3

8E3%
2E41
n27s
A2LF
LBN3
2ELT
6771
E21F
21m
Leny
€238
A2LE
L4BOR
2E41
297D
TELF

PP >SD A

T
A
A

PAA—AD A A A DA A >

>R

o 9
> -t
Yy ..

ADBASE:
~PAD:
GPCR

U~

ETCR:

CRIN:

(NDATA:

« PAGE

JoR
JWORP
JSR
.WORN
JeR

JSR
.WORD
JsSR
.WORN

+WORD
JSR
+WORD
JIORP
.WORD
JMP

Ln
JSR
sue

AlSs7
JSR

SKG
JMP
Alsz
ADD
ST
AlS?
JSR
JSR
DSZ

PROMP

1,BC(2)
R
1,PN(2)
.*2
TSTOPT
1,MODE(2)
ASTYPE(2)
TPAK2
ASGETCO(2)
$1

0, CCR(2)
i

1,8

0,1

$2
1,CR(2)
SETCR
1,PT(2)
SETPT
1,ME(2)
MEM

$1

PBPAGE
0760

01#

; GET INPUT OPTION

'READ CARD RLM [NTO BUFFERS'

ASTYPE(2)
TPAK9
ASTYPF(2)
TPAKL
ASRDCRD(2)
BUF1
ASCHTNA(2)
BUF1
2SIFFQ(2)
BUF1

AsC8
LDDATA
ASIFFQ(2)
BUF1

AsCC
STOPT
CRIN

3, ADBUF1(2)
ASAHER(2)
0,N8004 (2)
0, LENGTH(2)
3,8
ASAHFR(2)
0,NIFF(2)
0, NFF(2)
0*2

0,1

0, ADLO(2)
0, ADDR( 2)
3,8
ASAHER(2)
STDATA
LENGTH(2)



19
120

121
122
123
124
125
126
127
129
129
130
131
132
133
.13
135
136
137
138
139
140
141
14?2
3
Ly
s
14R
147
142
149
150
151
152
15%
154
155
156
157
158
159
16n
161
162
163
16k

are

165
166
167
168
162
171
m
172
17=
174
175
176
177
177
179

n24C
N2An

21FC A
21F1 A

02AE
N2AE
02AE
02AF
0280
0281
0282
07B3
n28L
0285
N72B6
0287
07B8
02R9

2E45 A
0511
2ELB
F213
2101
21FC
2ELB
F21E
217F
F21D
2101
21F6
02BA 2E4B
02BB 4RFC
02BC A24LF
028D &DOS
02BE 2E4LB
N7?BF LAFF
n2co 21F0
n7C1 3181
02C2 2ELB
n7°C3 5N0°
n2cy 319N
07°C5 6621
02C6 FGIF
n2Cc7 2101
N2C8 uani
02C9 C638
02CA AGLE
N2CB LDOY
02CC 2E4B
02CD LAFF
02CE 21FD
n2CcF
02CF
02D0
0201
n2n2
n203
0204
n2D5 7ELF
n2D6 21F3
207 2108
0708

n2D8 B24E
1209 7ALE
N2DA 823C
02D8 7ALE
02DC F24E
02nh 02n0
02DE 7ELE
07DF 823%
N7E0 F24E
02E1 2101
02E2 0210
02E3 823B
02E4 A2LE A

- b b B P P BB BB 5 5 - I N N N

2ELB
31R1
2E4B
5D0"
3400
2903

DD D> DI P> D>

éETPT:
PTIN:

iPl:

STDATA:

JMP

.PAGE

JSR
+WORD
JSR
SKNE
JMP
JiP

SKNE

-3
CRIN

PROMP

'READ PAPER TAPE RLM INTO BUFFFRS'

ASTYPE(2)
TPAKS
@GETC(2)
0,N2(2)
42

l-3
AGETC(2)
0,NC0(2)
SETOFF
0,N80(2)
42

PTIN
@GETC(2)
0,4

0, LENGTH(2)
1,5
@GETC(2)
1,-1

0-2

0,1
RGETC(2)
1R

0,1
1,NIFF(2)
1,NFF(2)
42

1,1
1,ADLO(2)
1, ADDR(2)
1b
AGETC(2)
1,-1

-2

AGETC(2)
0,1
AGETC(2)
1,8

1,0
STDATA
LENGTH(2)
LP1

PTIN

0, 3ADDR(2)
ADDR( 2)
0,ADHI (2)
ADDR(2)

0, ADDR(2)

ADDR(2)
0,ADB!IF1(2)
0,ADDR(2)
42

0, ADLO(2)
0, ADDR(2)

.
’

TEST FOR START OF TEXT

TEST FOR END RECORD
TEST FOR DATA RECORD



180
171
182
183
104

185
126
127
188
189
190
191
192
193
194
195
196
197
198
190
200
207
N2
203
201
25
206
27
202
209
210
211
212
213
214
215
21F
217
212

210
220
221
222
223
29
225
228
127
22¢
220
220
23
232
233
234
235

236

07E5
N7EG
02E6
07E7
02F8

07E9
02F9
02F9
02EA
02ER
N2EC
02ED
N2EE
02EF
02F0
02F1
02F2
N2F3
N2F4
N2F5
07F6
n2F7
02F8
N2F3
02FA
02FR
072FC
02FD
02FE
07FF
03n0
0301
0302
n303
030n
0305
0316
n307
1308

N300
0309
1309
N30A
n3nB
n3q¢
n20D
n3NE
13nF
n31n
0311
n311
n312
0313
0314
0315
0316

317

n2nn A

2ELS5 A
052F T
217E A

2ELS
O4FD
2925
2ELD
21FB
F21A
2102
2918
21FA
8E3A
2E41
A252
2918
2E40
21F1
F216
2197
290F
21FA
8E3A
2EL1
A253
827R
A2,
RE52
8300
2904
FE53
2111
upnl
21FA
21F9

PP

SETNFF:

T .
2

LP2:

LPL:

;
STOLMT:

ZROLHT:

SKNF

JSR
JMP

JSR

ST
JSR

SKNE

SKNF
AlISZ
JMP
JMP
LD
ST
LD
ST
ST
ST
RTS
L

ST
ST

RTS

. PAGE

PROMP

ASTYPE(2)
TPAK7
STOPT

'MOVE MEMORY INPUT INTO BUFFERS'

ASTYPE(2)
TPAK3
ZROWMT
ASGETCO(2)
MEM
0,CoL(2)
‘+3

STOLMT

LP2

3, ADLMT(2)
@SAHEB(2)
0,SL0(2)
ZROLMT
ASRETCO(2)
MEM

0, CCR(2)
43

STOLMT

LPY

3, .DLMT(2)
ASAHEB(2)
0,SHI(2)
0,ADLO(2)
0, ADDR(2)
3,5L0(2)
0, (3)
STDATA
3,SHI(2)
<TOPT

3,1

I-S

-6

3,1+MT(2)
3,1MT(2)

3,2+1MT(2)
3,1+1MT(2)
3, 3+IMT(2)
3,2+IMT(2)
0,3+IMT(2)

1,0
1,MT(2)

1,1+LMT(2)
1,2+1MT(2)
1,3+WMT(2)

'RET OUTPUT OPTIONS'



237
238
231
240
241
242
243
2uL
245
246
247
248
249
250
251
252
253
254
255
256
257

799

32 218

’
2EL5 A STOPT: JSR
nssB T JWORN
2EL5 A JSR
056k T +WORD
2EL5 A JSR
0579 T JWORD
2EL5 A JSR
056C T .WORD
2E45 A JSR
ns73 T JWORD
2EL5 A JSR
? 0564 T .WORD
7ELS A JSR
ns7C T JWORD
2FLS A JSR
056C T +WORD
2EL45 A JSR
0576 T WORD
2EL5 A JeR
052A T +WORD
4D00 A L1
A651 A ST
AB35 A ST
A636 A ST
2ELN A LP5: JSR
21E6 A JMP
F216 A SKNE
A JMP
3 F205 A SKNE
21FA A JMP
F207 A SKNE
2101 A JMP
21DF A JMP
4CFF A Lt
A235 A ST
21F4 A JMP
2E45 A BYTOPT: JSR
O57F T .¥ORD
2ELN A LP6: JSR
21D8 A JMP
F216 A SKNE
2138 A JMP
8635 A TMODE: LD
kaon A AISZ
210E A JMP
3181 A M256:  RCPV
5D08 A SHL
2140 A JSR
21CF A JP
3100 A RADD
F631 A SKNE
210C A JMP
F632 A SKNE
210C A JMP
F633 A SKNE
210C A JP
F634 A SKNE
2InC A JMP
21F9 A JMP
F22F A 11512:  SKNE
210D A JMP
F23n A SKNE

PROMP

ASTYPE(2)
TPAX10
ASTYPE(2)
TPAK11
@STYPE(2)
TPAK1S
@STYPE(2)
TPAK12
@STYPE(2)
TPAK13
ASTYPE(2)
TPAK11
@STYPE(2)
TPAK16
ASTYPF(2)
TPAK1?
@STYPE(2)
TPAK14
@STYPE(2)
TPAKGA

10
1,0PTION(2)
1, SMONE(2)
1,LTS(2)
ASGETCO(2)
STOPT

0, CCR(2)
BYTOPT

0, TWO(2)
LP5

8, FOUR(2)
.+2

STOPT

4-1

0, SMODE(2)
LP5
ASTYPE(2)
TPAK17
ASGETCO(2)
STOPT
0,CCR(2)
PUTSEL
1,SMONE(2)
1,0

; 'SET MODE'

1,8
ASGETO0(2)
STOPT

0,1
1,LL(2)
SETLL
1,LR(2)
SETLR
1,HL(2)
SETHL
1,HR(2)
SETHR
BYTOPT
0,ASCL(2)
SETL
0,ASCR(2)



znn

301
302
303
304
305
nna
37
3ne
300
210
311
317
313
3
315
316
317
318
210

37N
321

399
373

324
325

32R
327

329
329
330
321
332
333
33
335
336
337
339
339
340
341
340
343

n355

0356
n357
0357
IELY
0359
035A
0358
n25C
n3sp
N3SE
03SF
n360
03A1
0361
0362
0363
0364
0365
N3R6

n367
n3R7
03R7
368
n3R9
03RA
N3RB
036C
N3RD
036E
N36F
n370
0371
37
0373
374
0375
n376
n377
n37e
379
037A
n378

n37¢
037C
n37C
37D
N37E
037F
0380
N3R1
0382
0383
n3ay
0385
0386
n337
0328
n389

210D
71EL

Lco7
2115
uc7%
2103
2273
2101
8275
6A51
A251
210C

2103
2101
8112
21F9
nin7
770

nnny
00A0
0NAO
00FO0
00A0
00A0
0000
gon7
2080
onen
nnen
onen
NOEN
onon
nan7
00EO
0NAD
00EO
ooc?
00A0
onar

2ELS
0539
2251
1517
2E3B
2101
8E3C
2621
uco?
C300
4B01
1505
U9FF
21FA

A
m
g
—
—

NN N
m m
d 3 3
< -~ 2

) e
3
-
.

> > > > > >
(%]

A HO707:
A H7070:

;
HMFS:

LMES:

PP SPIIDPEPEDR>ED
2
2]

’
PUTSEL:

LOOP1:
LOOP2:

>PPI>I>IED>>—>

A

JMP
JMp

JMP

« PAGE

+WORD
.WORD

+WORD

WORD
+WORD

PROMP

SETH
BYTOPT

0,X'07

R

0,X'70

S

0 NE0O(2)
W2

0, N800 (2)
0,0PTION(2)
0, OPTION(2)
LP6

Q H0707
o*+2
0,H7070
SETHR+1
0707
07070

'"TAPE MFSSAGES'

7
X"A0, X'A0, X" E0, X"A0, X' A0, X' 00

7
X'80,X"80,X"80,X"80,X"E0, X" 00

7
X"E0, X"A0, X*EO0, X' CO, X' A0, X' 00

'O'TPIIT BC PROM TAPE ROUTINE'

ASTYPE(2)
TPAKS
0,0PTION(2)
NZRO,WAIT
3,ADLO(2)
.+2

3, ADHI (2)
1,N256(2)

3,1
NZRO, .+6
1,-1
LOOP2



3Ly
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
352
36%
364
365
36R
367
362
3R
ZIN
371
372
373
374
375
376
377
379
379
320
301
309
323
394
385

386
387
329
329
390
391
292
393
3aqn
395
39/
307
399
399
Bon
4n1
40"
403
4on
{31
406

N32A
033

a3eC
n38D
3%
N3k
0300
0397
0397
0393
N394
0395
0396
0397
0398
n398
0399
039A
0398
n39c
037D
3ME
030F
N3A0

N3A1 2

03A2
N3A3
03AL
N3A5

N3A6 8

03A7
03A8
N3A8
03A9
03AA
N3AR
N3AC
13AD
03AE
03AF
N3B0
0381
0382
03B3
03B3
03BL
N3R5
03B€
0387

N38R !

0389
03BA
03B"
03BC
03RD
N38E
03BF
03C0
03C1
13C2
n3C3
3CL
n3ChL

AP D> D> PrIirsed 4~ I»D I > DD >DD D

> P> AAADDLDLPDD>D>D> > D>

c

c

R1:

R2:

LD

SKG
JMP

SKG

JSR

+HWORN

J<R

PROMP

3,ADRUF1(2)
WAIT

LOOP1
3,ADHI (2)
RY;
1,NFF(2)
1,8
1,0PTION(2)
1,0PTION(2)
WAIT
1,NFF(2)
1,0PTION(2)
LOOP1
AGETC(2)

1,MODE(2)
1,PN(2)
ASOUTPN(2)
1,0PTION(2)
1,NF(2)
1,N5(2)
CR1
3,ADLO(2)
ASROL8(2)
BCTP

LMES

LMES

LO-1

X'FFF
3,ADLO(2)
ASROLS(2)

1,0PTION(2)
1,4
1,0PTION(2)
1,NF(2)
1,Nu(2)

CR2

BCTP

LMES

RMES

LO-1

XTFFF

1,0PTION(2)
L
1,0PTION(2)
1,NF(2)

1T MLI9Y
Ly L)

CR3
1,SMOPE(2)
1,LTSW(2)
3, ADHI(2)
@SROL8(2)
BCTP

HMES

LMES

HIGH
X'FFF
3,ADHI (2)
@SROL8(2)

1,0PTION(2)



un7
uog
409
410
41
L12
413
Lin
u1s
416
417
418
419
u2n

421
422
123
L24
u2%
426
427
428
429
Lzn
431
432
433
L3y
435
43R
437
432
u3a
uho
Wl
Ly?
uhz
Lny
(133
LuR
L7
usg
Lyo
usn
451
452
453
Lsy
455
456
457
458
159
LRNn
461
L62
hR3
L6l
L&5
LRA
L57

03C5
n3C6
03C7
03C3
03C9
03CA
03CB
03CC
a3cn
n3cF
03cw
n3n0
0300
3Dl

03D2
03D2
n342
N353
bEFLY
0365
03IN6
03D7
0308
n3ng
03DA
n3DB
n3di
th1:)}
N3DE
N3DF
03ED
03E1

n3E2 2

N3E3
n3Ey
N3ES5
NTE6
03E7
03ER

03E9 2

03EA
03EA
03EB
N3EC
N3ED
03EF
03EF
03Fn
n3Fl
03F2
03F3
03FL
N3F5
03F6
03F7
n3F8
03F9
N3FA
03FR
03FC
03FD

SDFC
6617
E614
2107
8635
AG36
2906
03R7
037=
0781
OFFF

P =D >

2ELB
2R3E

> >

[

~!

2

=
oA >DD >

8236 A

~N

—

o

rd C
P> > > > >

CRY4:

éCTP:

$17:

’
CR6:

CBACK:

CRBA:

SHR

S¥G
Jip

JSR
.WORN
JWORD

WORD

JSR
JMP

JSR

AlS7
JMP
LD

JSR
CAl
ADD
AiSZ
Als7
JMP

PROMP

b
1,NF(2)
1,NB(2)
CRY4
1,SMODE(2)
1,LTSW(2)
BCTP
HMES

RMES
HIGH
X'FFF

AGETC(2)
MASTART(2)

'OUTPUT BRC PROM TAPE ROUTINE'

3

0, ODE(2)
0,1

46

3,2
0,LTSW(2)
NZRO, ..3
SUON

3,=1

3, LENGTH(2)
3, ALENGTH(2)
1,(3)
LENGTH(2)
1,N256(2) ; TEST FOR START BC
CR6

3, NFFF(2) ; TEST FOR END NF TEXT
CR7

.+3

0,(3)
APUTC(2)

3,1

1,-1

R

12

0, LTSH(2)

0,1

‘+3

1,1

CRGA

0,0

0, CKSM(2)

S160N ; SEND LEADER
0,-1

1,1

'+3

0, (3)

0,0
@PUTC(2)
0,0

0, CKSM(2)
0, CKSM(2)
3,1

1,-1 ; OUTPUT START OF TEXT
CBACK

COMPLEMENT BEFORF OUTPUT

~e



PROMP

URg O3FE 21DD A JMpP $12

LRA N3FF ;

470 O3FF 8235 A CR7: LD 0, SMODE(2)
471 040N 4oNn1 A Alsz 0,1

472 Nyt 2103 A JMP o+l

u7% nyno 8736 A LD 0, LTSW(2)
474 04n3 4801 A Als7 0,1

175 nuny 264F A JMP ALENGTH(2)
476 0unS LCFF A LI g,-1

477 0406 2ELA A JR APUTC(2)
L7% 0un7 2925 A JSR S4ON

479 0408 2237 A LD 0, CKSM(2)
420 NkO9 2907 A JSR BINASC

487 OuOA OLOE T CKMTBL: .=.+4

482 N4NE 0OON A JORD O

483 O4OF 2E45 A JSR ASTYPE(2)
LL NLIN OLNA T JORD  CKMTBL
435 0411 2919 A JSR S160N

486 04172 264F A JMP @LENGTH(2)
427 413 ;

42 0413 4700 A BINASC: PULL 3

uea nh1h &DOL A LI 1,4

490 0415 5804 A RL: ROL 0,4

491 0416 A237 A ST 0, CKSM(2)
427 0417 6217 A AND 0,NF(2)
493 0412 E22E A SKG 0,BINI(2)
bay 0419 2107 A JMP cos

495 OLIA 4837 A AlS7 0,037

496 n41B A30n A STTBL: ST 0,(3)

497 nn1C 4801 A AlSZ 3,1

492 041D 8237 A LD G, CKSM(2)
4% ORIE 49FF A AisS7 i-1

500 N41F 21F5 A JMP RL

501 o420 2301 A JMP 1(3)

507 0421 ;

503 0421 4230 A C09: AlSZ 0,030

504 0422 21F8 A JMP STTBL

505 0423 PAGE  'ROTATION AND LEADER/TRAILER'
50F 0473 ;

507 0423 H THIS SUBROUTINE ROTATES A 256 WORDS
50R 0423 H ARRAY 8 BITS TO THE LEFT
5n0 Qp”z :

51N N423 8620 A ROL8: LD 1,N256(2)
511 42y 830N A LD 0,(3)

512 0425 58n2 A ROL 0,8

513 0426 A300 A ST 0,(3)

51k N477 WRO1 A AISZ 3,1

515 0478 LIFF A A1S7 1,-1

516 0429 21FA A JMP =5

517 042A 0200 A RTS

51% 042B H

519 0428 H THIS SUBROUTINE SENDS NUT NULLS
520 0n2B H FOR LEADER/TRAILER
521 0428 H

522 OK2R 29nn A S16NN:  JSR o+l

523 042C 2900 A JSR +1

574 O4OD ABWE A <BON: ST 1,ADDR(2)
525 OL7E 4D2% A Lt 1,un

598 OLOF 4C00 A Ll 0,0

597 N3N 2EL4A A JSR APUTC(2)
522 O0n31 LIFF A AlS7 1,-1



PROMP

579 nk3? 2IFN A JMP =2

57N Nh33 8RLE A LD 1,ADDR(2)
531 043 nN2nn A RTS

532 0435 .PAGE  'OUTPUT PN PROM TAPE ROUTINE'
533 N435 ;

534 035 2AR51 A OITPN: LD 1,0PTION(2)
535 N435 6517 A AND 1,NF(2)

536 N437 E61L A SKn 1,Nu(2)

537 ny32 2100 A JMP CN1

53¢ Nu39 RE3B A LD 3,ADLO(2)
539 043A 2ELD A JSR (ASROL8(2)
Su0 0438 292F A JSR PNTP

541 nu3C 036E T WORD  LMES

Su? 0u3n 03RE T JHWORD  LMES

543 O43E 06B0 T LORD  LO-1

Shi Ou3F OFFF A JORD  X'FFF

545 OLLO RE3B A LD 3,.DLO(2)
SLE 0441 284D A JSR @TROLB(2)
SL7 0442 ;

S48 0uL? /651 , CN1: LD 1, PTION(2)
s4a niLu3 SBFC A SHR 1,4

55N nLLy AG51 & ST 1,0PTION(2)
581 045 F617 A AND 1,NF(2)
552 044 CB1L A Skr 1,Nu(2»
553 0447 2107 A JMP CN2

554 0uue 2922 A JSR PNTP

S5% N4LY 03GE T JWORD  LMES

556 OhuA 0375 T JWORN  RMES

557 n4uB 06RO T JORD  LO-1

552 0uuC OFFF A JORD  XYFFF

559 OLED 863% A LD 1,SMODE(2)
56N OuLE AGR36 A ST 1,LTSH(2)
561 NuuF ;

567 OukF 8551 A CN2: LD 1,0PTION(2)
563 045N SDFC A SHR 1,4

564 NL51 AB51 A ST 1,0PTION(2)

565 0452 6R17
56F 0u53 E61L

AND 1,NF(2)
SKG 1,N4(2)

567 Ou5h 2109 JMP CN3

568 055 BE3C Lb 3,ADHI(2)
£67 NL56 2E4D JSR ASROL8(2)
57n 0457 2913 JsR PNTP

571 0458 0367 JWORD  HMES

572 n459 036E LJORN  LMES

573 045A 0781 WORD  HIGH

57t N4SB OFFF JMORD  X'FFF
575 NL5C 8E3C LD 3,ADH1(2)

576 0ush 2ELD JSR ASROL8(2)
577 O4SE

579 N45E 8651
577 0u5F 5DFC
580 04BN 6617
581 2461 E61L
582 O04R? 26N

CN3: LD 1,0PTION(2)
SHR Ly
AND 1,N(2)
SKG 1,N4(2)
JMp AsCRLu(2)

583 0QuR3 8635 LD 1,SMODE(2)
584 OhRL AB36 ST 1,LTSW(2)
585 0465 2915 JSR PNTP
586 NLAR 0367 JORD  HMES
587 2LuART7 n375 JWORD  RMES
582 nks® 0781 WORD  HIGH

PAA—APDPPEPPEPDE BB AA—A>DDD D

589 04RO NFFF TWORD  X'FFF

10



PROMP

5an NLRA 26N1 A JMP @SCR4(2)

591 04AB « PAGF

532 NuBR ;

592 nuARR 4700 A PNTP: PULL 3 ’

584 OuRC 8235 A LD 0, SMODF(2)

£a5 OLAD 48]NT A AlS?7 0,1

596 NLRE 2104 A JMP +5

597 NuFF 8236 A LD 0,LTSW(2)

592 Nu7n0 4RNN A AlISZ 0,0

592 0471 4801 A AlSZ 3,1

N0 0L72 4BO1 A A1SZ 3,1

611 nu73 AE4F A ST 3,LENGTH(2)

60?2 0474 29B8 A JSR S4NN

603 0475 QE4F A $13: LD 3, ALENGTH( 2)

£Al 0476 /710 A LD 1,(3)

ROS 0477 7ALF A 1S2 LENGTH(2)

696 017° FF2h A SKNE 3,NFFE(2) ; TEST FOR END OF TEXT
607 NL479 21na A JMP CN7

fNe NLTA FB20 A SKNE 1,N256(2) ; TEST FOR START PN
6Na NLIR 200F A JSR CN§

£1n o47C 2102 A JMP 3

611 247D 8300 A LD 0, (3)

617 QLT7E 2ELA A JSR @PUTC(2)

513 NuW7F 4B01 A AlISZ 3,1

51 042N 4OFF A Als?  1,-1

615 0LR1 21FB A JMp b

616 0he2 ?1F2 A JMP $13

617 NuR3 =

A1% NBRZ R235 A CN7: LD 0,SMODE(2)

619 I8L #8N1 A AISZ 0,1

62n Nik'5 21n3 A JMP ot

621 NLeR 2236 A LD 0,LTSW(2)

R27 Nuo7 yan1 A AlISZ 0,1

623 Nue? 2R4F A JMP ALENGTH(2)

R2h NuRg 20A1. / JSR S160NN ; SEND TRAILER
f25 NLRA 264F A JMP BLENGTH(2) ; RTS

£26 Nher ;

627 042D 8235 A CMN6: D 0, LTSW(2)

R2% NLSC Lann A AlSZ 0,0

620 nNuen 2101 A JMP 42

630 OuPE 299C A JSR S160N ; SEND LEADER
531 NuBF AF5N A ST 3,MODE(2)

632 0499 2C3F A CM6A: JSR ASCRLF(2)

£33 0401 4CO3 A LI 0,%

634 0492 A24E A ST 0, ADDR(2)

635 0493 4LCL? A LI Q. Xx'42 ; ASCII 'B!
B35 0u9L 7ELA A JSR APUTC(2)

R37 NLOS JAS0 A I1SZ MODE(2)

RZ2 NU9R 9C5n A LD 3,AMODE(2)

A39 NkA7 S5FO8] A SHL 3,8

40O NLAR 3C81 A RCPY 3,0

641 0499 5F01 A SHL 3,1

s42 NBNA 1292 A BOC 2,.+3

643 0498 LCS50 A L! 0,X'50 ; ASCII 'p!
Ry NAC 21N1 A JMP 2

AUS NLBD LCLE A LI O,X'hE ; ASCl) 'N?
645 OB9E 2ELA A JSR QPUTC(2)

A7 OWOF TELE A DSZ ADDR(2)

A1 OBAD 21F7 A JMP .~

640 NLAL 4CLE A L 0,X'u6 s ASCHI 'F!
650 OuA2 2ELA A JSR APUTC(2)
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651
f59
A53
654
R55
656

657
R59
659
REN
661
f62
63
661
665
6h6
B6R7
R68
RRO
A70
671
R72
673
674
R75
R7A
677
g79
679
RRN
£21
3-1:]
AR3
68lL
685
A6
627
fre
£80
[ ly]
501
602
603
6oy
11
RNR
RN7
698
f90
700
71
2
703
0L
705
e
n7

7ne
79

0LA3
Ny AL
ALAS
NLAG
A7
OLAS

nyA9
n4A9
04A8
OLAA
OLAR
OLAC
OLAD
OLAE
NLAF
nuB0
0uB1
o482
04B3
nyBRY
04Bs
04B6
04B7
0488
04B9
04BA
0uRR
uBC
0uBD
OLBE

N4RF »

ouce
nucl

nyc?2

n4C3
AL
nucs
0uCo

ouC7 7

nnce
nuc9
NuCA
ouce
oucc
oucn
Nu4CE
NuCF

onpo 2

oyD1
04D2
04B3
onD4
ny RS
0uD6

ouD7 7

oubg
nuD9

0uDA
N4DA

2640
2E49
2107
LOFF
21E8
n2n6

>D> > D> D>

r (=
m Q
= m
- . X}
>>>>>>—|>—l>>}>—l‘>—l>

v
-t
P
fuird
>

=

(@]

D

o
P>>A>>DIDDD>ODIII ¢« DD

co

m

W

feol
P>

2B T

PAPRLM:

eS1ANN:

Ne

JSR
JSR

AISZ
JMP
RTS 6

. PAGE

JSR
-WORD
JSR
<WORD
JSR
JSR
JSR
."DR“

JWORD
LD
ST
LI

JSR
RCPY

Als7
ST
JMP
JSR

1S7
nsz
JMP

JSR
LD
LD
Jep
AlSZ
DSz
JMP
JSR
L1
L1
JSR
AISZ
JMP

SHR
AISZ

JSR
JSR
JMP
. WORN

« PAGE

PROMP

@SETLP(2)
AINTEST(2)
o3

1,-1

CN6A

3 TEST FOR KB INTERRUPT

'CARD RLM TO PAPER TAPE RLM CONVERSION'

ASTYPE(2)
TPAK9
@STYPE(2)
TPAKS

AGETC(2) ; WAIT FOR KB INTERRUPT

@SS160N
ASRDCRD(2)
BUF1
ASCHTOA(2)
BUF1

0, ADLO(2)
0, ADDR(2)
0,18

0, (PTION(2)
3,ADBUF1(2)
ASAHEB(2)

1,2
1,MODE(2)
2
ASAHFR(2)
0, ADDR(2)
ADDR( 2)
OPTION(2)
l-u

0,2
APUTC(2)
3,ADLO(2)
0, (3)
ASPIT26(2)
3,1
MODE(2)
ol
ASCRLF(2)
0,0

1,5
APUTC(2)
1,-1

-2
3,ADLO(2)
0,(3)

0,12

0,-12
PAPRLM+6
ASNULLS(2)

AGETC(2) s WAIT FOR KB INTERRUPT

MASTART(2)
S160N

'LIST OF MESSAGES'

12



710
7
712
713
714

715

71A
717
718
712
72n
771

722
723
724
795
728
727

728
779
730
731
732
737

73k
735
73R

0BDA

.
’

nyNA ODOA A TPAKI:

nLne
oupC
n&bD
nyDE
0uDF
ALEQ
OuEl
yE2
NLE3
NLEL
OLES
NLEG
OLE7
NLES
04E9
NLEA
OLER
O4EC
O4ED
NLEE
NLEF
OLFO
NLF1
O4F2
OuF3
k3
OnF3
nyFL
OuF5
NLF6
OuF7
0LF8
O4F9
ALFA
OuFB
OLFC
OuFD
OLED
OuFD
NLFE

N4FF

n5no
0501
nsn2
0503
0504
n5n5
nsng
0507
0soe
0509
nsna
osna
050A
n5nB
0snC
nseD
N5NE
O5nF
0510
0511

w1

2

=
PP D

nDNA
L9LE
5n55
5420
Lhus
5649
4345
3A20
2020
00n0

DI I I»I» > D> D>

0DOA
535N
4543
Loya
592n
LD45
LDLF
5259
2920
2020
2020
nnno

PP DD>ID

—{ Ve No

.
,
s
’,
T

“e Na

PAK2:

PAK3:

NDOA A TPAKL:

S5L4F A
204C A
UF41 A
Lnon A
LCLD A
0DOA A
nnnn A

4

+WORN
+WORD
+WORD
JASCH

JASCH
<WORD
+WORN

+WORD
ASClHI

JHORD
WORD

<WORD
LASCI

WORP
JWORP

JASCII

.WORD
WORD

PROMP

0DOA
0DOA
ODOA
'NSC IMP-16 FIRMWARE PAPER TAPE'

' GENERATOR'

0DOA

0

0DOA

'INPUT DEVICF:'
02020

0

0DO0A
'SPECIFY MEMORY --'

02020
0
0DOA

'TO LOAD LM’

0DOA

13



737
738
739

0
741

742
73
74
ms
745
747
7Le

740

750
751
752
753
754
755

756
757
75°
759
76N

761
762

n511
ns11
0512
0513

ns1h 2

0515
ns16
ns17
n518
ns12
n514
051R
n51C
os1n
N51E
NS1F
05720
0521
0522
0523
0574
057%
n525
052%
n576
n527
0578
n529
052A
052B
052C
n52n
52E
N59F
nsoF
052F
ns30
ns31
n532
ns33
n53L
0535
n536
ne37
0538
n539
0539
ns3n
NS3A
ns3B
053C
n53D
N53E
n53F
0540
nsh1
nsLu2
0543
nshly
osh5
NSL6
o547
nsue

NDOA A TPAKS: .WORD

0ODOA

LF55
5450
5554
2054
595n
L53A
2020
0000

0DOA
5455
SoLE
2052
L5451
Luys
5720
LFLA
u52n
onon

nDOA
5455
524F
205N
5S4E
L3up
204F
LE20
0DOA
4849
5h2n
LInF
592n
LBYs
592N
SuLF

P> hARD>>

>Do>>P>D>>D>

PP

PAKG:

=] “e Ne

TPAKGA:

.
’

;
TPAK7:

.
’

TPAKS:

LASCII

JWORD
JASCIH

.WORD
LWORD

HORD
+HORD
JASCII

LASCH

LWORD
JORN

+WORD
ASCH

+WORD

+WORD
LASCIHI

+WORDN
ASCH

PROMP

0D0A
YMAKE TAPE READER READY'

ODOA
'TO LOAD LM'

0DOA

0DOA
0DOA
"ouTPIT

' TYPE:'

02n20

0DOA
'TIRM READER OFF'

0DOA
'TURN P1INCH ON!

0DOA
'HIT ANY KEY TO START'

14



PROMP

0549 2053 A

054A 5441

n54B 5254

763 0SLC ODNA

760 n5ub 000N

765 NSLE ;
766 05LE

767 NSLE ODOA A

762 OSLF LDLT A

0550 4845 A

n551 2743 A

0552 4152 A

0553 4490 A

0554 5215 A

A

A

A

A

A

A

.WORD  ODOA
JHORD 0

> I» > I»

TPAKS: JWORD  ODOA
ASCI1 'MAKE CARD READER READY'

N555 4144
0556 1552
n557 2052
0552 4541
559 4459
769 055A 0000
770 0558 H
771 955R
772 055B ODOA
77% 055C ODOA
774 055D 5345

JORD 0

TPAKIO: .WORD  ODOA
JWORD  ODOA
ASCIE YSFT MODE:!

A
A
A
055 15420 A
055F 4DLF A
nS6N Luhs A
0561 3A20 A
775 0562 0DOA A .WORD  ODOA
776 0563 00M0 A JORD O
777 N5RL S4LT A TPAK11: ,ASCII  'TAPE FOR MM520!
0565 5045 A
n566 2046 A
N5R7 LF52 A
NSAR 204D A
0569 4D35 A
N56A 3230 A
772 0N5RB 00N0 A JORN 0
779 056C 2050 A TPAK12: ,ASCII ' PROM - TYPE'
N56D 52LF A
0SAE 4D20 A
N5AF 2D20 A
0570 5459 A
0571 5045 A
780 0572 Nnnn A JORD 0
7°1 N573 2032 A TPAK13: ASCII ' 2!
722 NS7L ODOA A .WORD  ODOA
723 D575 nnnNo A LWORD 0
794 0576 2034 A TPAKIL4: ASCIT ' 4!
785 0577 NDOA A JWORD  ODOA
786 N57R ONON A JORD O
787 0579 3327 A TPAK1S: ASCIl '3 2K!
NS7A 3248 A
788 0578 009" A MNORD O
790 057C 3420 A TPAK16: . ASCII "4 LK!
0570 3u4B A
790 O57E 000N A JORD 0
791 N57F XCRLF: ;THIS VIORD I1SED AS CONSTANT ELSEWHERE
772 057F ODOA A TPAK17: ,WORD  ODOA
793 0580 2042 A JASCIT ' BYTE:!
n5el 5954 A
0522 453A A

15



PROMP

795 0583 2020 A JWORN 02020

795 0524 0NNO A JORD 0

706 05°5 .PAGE  'READ CARD ROUTINE'

797 0585 ;

798 0505 4CO1 A INFRR: LI 0,1

790 0586 NNN A HALT ; TRANSMISSION ERROR
°nn 0587 791C A JSR OFFLN+2

8n1 n5e° ;

202 n52 4COO A FIRS2: LI 0,0

anz 0520 A227 A ST 0,FSTCD(2)

8Nk 052A ;

2n% 058A 8227 A RDCARD: LD 0, FSTCD(2)

206 N58B 1512 A BOC NZRO,FIRST

807 058C LF10 A LI 3, CRANDR

20R 059D 2104 A WTLOOP: JMP 5

800 05PE 721E A SKAZ  0,NC0(2)

810 058F 21F5 A JMP INERR

811 0590 SCFE A SHR 0,2

812 0501 14FR A BOC BIT1, WTLOOP ; BRANCH IF BUSY
813 0592 470N A PULL 3 ; MOVE DATA
814 0593 4300 A PUSH 3

215 NS94 8F00. LD 3,(3)

16 0595 8639 A LD 1, ADBUF2(2)

R17 N596 ASLE A ST 1, INDEX

818 N597 4D50 A LI 1,80

219 0598 o144 A $11: LD 0,AINDEX

820 N599 A300 A ST 0,(3)

221 NS9A 7942 A 157 INDEX

292 0598 4BO1 A AlSz 3,1

223 N59C LIFF A AIS7  1,-1

924 057D 21FA A MP $11

225 059E :

276 NS9E 4FIN A FIRST: LI 3, CRANDR

897 NSAF 0uN1 A RIN STATUS

823 NSAD 7100 A BUSYT: JMP 41

829 NSA1 1405 A BOC B1T1, READY ; BRANCH IF READY
°30 N5A2 8227 A OFFLN: LD 0, FSTCD(2)

£31 0SA3 1503 A BOC NZRO, READY

932 N5AL 4CO1 A Lt 0,1

837 N5A5 A227 A ST 0, FSTCD(2)

3h 05A6 0201 A RTS 1

835 05A7 ;

836 N5A7 8239 A READY: LD 0, ADBUF2(2)

837 05A3 3220 A RDC:  RXCH 0,2

838 05A9 2D05 A JSR @RDCRDP

39 05AA 21DA A MP INERR

84N N5AR 3281 A RCPY 0,2

841 05AC 8227 A LD 0, FSTCD(2)

842 0SAD 15DA A BOC NZRO,FIRS2 ; BRANCH IF FIRST CARD
o3 NSAE 0201 A RTS 1

’LY NSAF ;

45 NSAF 7FD3 A RDCRMP: WORD  O7FD3

846 05B0 .PAGE  '"INITIALIZATION OF 16L/16P"
847 0580 ;

42 NSRO ; INITIALIZE PROGRAM FOR 16L/16P

84" N5BO :

850 05B0 7E4R A LINIT: JSR ASETLP(2)

851 N5B1 810C A LD 0, WTLPA

852 NSR2 AIDA A ST 0, WTLOOP

16



853
854
855
856
es7
859
259
86N
8h1
/R
%63
8RY
265
866
867
a68
869
am

871
872
273
a7
275
876
877
878
279
880
a81
292
883
ey
’8s
286
887
8ee
229
230
f91
892
293
20l
895
R9A
897
898
899
9nn
9n1
an2
an3
9nh
a05s
ang
9n7
ang
909
911
911
912

1583
05B4
n5B5
0586
0587
058°
n5B9
NSBA
0588
05BC
058D
05BF
N5BE
05BF
05C0
nsC1
nsC2
n5C3

nsCh
nsCh
5Ch
05C5
05C6
05C7
05A8
05C3S
NSCA
05CR
05 C
o5Cn
n5CE
nscr
osnn
nshl
05D2
0503
05Dh
n5D5
n5nN6
nsb7
nsD8
05D9
NSDA
NShA
05b®
nsbe
05DD
N5DF
05DE
05DE
0SDE
05DE
05DE
05DE
05DE
05 [E
NSDE
05DE
NSDE
N5DF

2108
AlER
21nA
AlF1
8109
AlFO
8108
AlEF
3107
AlEE
0200

ounl1
SCFF
n602
1co1
21FD
2100

.913
L7090
L300
4D50
8FN0
8301
890F

F2n0.

2105
FaoD
2102
LAOL
1FA
8908
D907
4A20
+R00
4801
LIFF
21F1
2901
0701

0617
0657
050D
05DE

08NN
0490
0200
0100
002N
0040
0020
0010
0009
00Nt
0007
oon1

WTLPA:
LBUSYT:
LRDC:

P>>D>>> B> D>

-

R
~
e

$14:

DD D I»I>I>I>e * D

4
T TADDR:
T BADDR:
T COUNT:
T INDEX:

A C12
ACll
A CO
ACl
C2
C3
Ch
A C5
c6
c7
cs
c9

> D>

> > >>

245469546545

RIN
SHR
ROUT
BOC
JMP
JMP

0, LBUSYT
0, BUSYT
0, LRDC
0,RNC

0, LRDr+1
0,RDC#+1
0, LRDC+2
0, RDC+2
0, LRDC+3
0, RDC+3

STATUS
0,1
STNDRD
POA, .+2
-"2
41

PROMP

'HOLLERITH TO ASCII1 CONVERSINN'

; SAVE PBPAGE INDEX

5 RESTORE PBPAGE INDEX

; TOP OF HOLLER!ITH TABLE

17



PROMP

913 05DF .PAGE TASCI! TO RINARY CONVERSION'
91l 05SDE H

a15 05DF A9FF A AHEB: ST 2, INDEX ; SAVE PBPAGE INDEX
915 NSDF 4DOL A L1 1,4

217 05E0 ASFB A ST 1,COUNT

912 N5F1 5C04 A $3: SHL o,u

919 05E2 %700 A LD 1, (3)

970 N5E3 890F A LD 2, TABAD

921 OREL FBO0 A $6: SKNE 1,(2)

122 05E5 2105 A JMP $10+1 ; FOUND HEX NUMBER
923 NSE6 FI90C A SKNE 2, TABTOP

924 0SE7 2192 A JMP $10

G925 NS5E8 LAOL1 A AlS7 2,1

926 N5E9 21FA A JMP $6

927 NSEA 8907 A $1n: LD 2, TABAD

922 NnSEB D9IF A Sup 2, TABAD

029 NREC 3800 A RADD 2,0

Q30 0sED 4B01 A AlS7 3,1

031 NREE 7DEN A DSZ COUNT

932 NSEF 21F1 A JMP $3

933 NSFQ R9EC A LD 2, INDEX ; RESTORE PBPAGF NUMBRER
a3k OSF1 nN20n A RTS

935 NSF2 H

935 N5F2 N658 T TABAD: ,WORMD  BEGASC

937 N5F3 0RRA T TABTOP: VWORP  ENDASC

932 05F4 « PAGF YSPECIAL OUTPUT ROUTINES'
939 05F4 H

ann NS5F4 R1%A A CRLF: LD 0, XCRLF

ay1 N5F5 2900 A JSR PUT2C

a2 95F6 0201 A RTe

a3 N5F7 ;

anL N5F7 u70n A TYPE: PULL 3

qus5 NSF8 4300 A PUSH 3

94R 0O5F2 SF0O A LD 3,(3)

a7 N5/ 8300 A LD g (3)

ou2 NSFB 11711 A BOC ZRO,RET1

aun NSFC 2902 A JSR PUT2C

950 N5FN 4RB01 A AISZ 3,1

951 N5FF 21FB A JMP b

052 N5FF ;

953 0O5FF 290N A PUT2A: JSR 1

954 NRAN 52N A ROL 0,8

955 NRN1 2ELA A Jsp APUTC(2)

956 0RN2 "90N A RTS

a57 NRN3 «PAGE YGET CHARACTER ROUTINE'

958 NEN3

950 0693 2E4C
960 NANL 621C
961 06n5 D214
962 NRNG 2107

GETCO: JSR AGECO(2)
0,N7F(2) > MASK OUT BITS 7-15
SKNE 0, b(2) 3 TEST FOR CNTRL/D
JMP REINIT

> > > >
>
5

963 0617 F21R . SKNE 0,SP(2) ; TEST FOR SPACE
964 NRN° 21FA A JMP GETCO

965 NANG F219 A SKNE 0,COM(2) ; TEST FOR COMMA
9GF NRNA 21F8. / JMP GETCO

9R7 NG0B F21G A SKNE 0,ALT(2) ; TEST FOR ALT KEY
968 NGNC N2nD A RTs

969 ORNOD 0201 A RET1l: RTS 1

a7n NGNE 3

18



971
97?2

973
a7y
a75
a76
a77
977
979
agn
9281
Q2
983
gL
285
926
987
98°
98a

990
Q91
092
a3

99y

q95

996

na7

999

1nan

NeNC wunn A REINIT: PULL
NRNF 263E A

0R1N
nR1N
n610
ne1n
n61n
0R1N
ns1n
1610
9r10
ng1n
0R10
nel1l
0r12
nR13
NAR1Y
N&15
N616

0617
n617
0617
0518
0AR10
N61A
0AR1B
ns1cC
061D
NAR1E
OR1F
NR20
0621
0522
0R23
0h2L
Ns25
NR2F
nRo7
nrI2%
R
NA2A
nG2B8
NR2C
052D
NR2E
NAR2F
n630
ne31
NR32
NR33
083
NAR35
nR3A
nR37
NAR38
nr39
N&3A
0638
n63C

4700
930n
arn
3uR2
1101
2303
2712

nnno
n4y82
nnnG
0042
0842
0222
0g8n0
0012
0812
on12
0422
nona
0242
ounn
neno
n3nn
N
aInn
nngo
onLn
0n2n
onin
00n38
0004
00n2
nanl
nnen
nunA
ngm”n
nnaa
N2nA
n20n
nnan
0900
N30
0840
082n
0810

D>

P> >,

PP P>PPI>P>PFD>>

N Ne N

- e Ne Ne %Ne N»

,,
3

REGHOL:

JMP

. PAGE
JSR

. PAGE

JHORP
WORD

WORD

+WORD

.WORD

LHORD

+WORD

.HORD

JHORD

PROMP

0 = RESTART
BASTART(2)

'IF EDUAL JUMP ROUTINE'

ASIFEQ(2)
A
B
c

JUMP TO C, ELSE JMP TO D

'"HOLLERITH TABLE®

0
C11+C2+C8, (7+C8,C3+C8,C11+C3+C8

CO+CL+C8, C12,C5+C8,C12+C5+C8

C11+C5+C8, C11+Cu+C8, C12+4C6+C8

C0+C3+C8,C11, C12+C3+C8, C0+C1,CO, C1, C2

c3,04,C5,C6,C7,C8, C9, C2+C8, C11+C6+CS

C12+4CL4+C8,C6+C8,CO+CH+C8, CO+CT7+C8

C4+C8,C12+C1, C124C2, C12+C3, C12+Clh

C12+C5,C12+C6,C12+C7,C12+C8,C12+CY
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PROMP

NR3D OnNP
NF3IE NRNY
063F 0802
nRyn nenl
1001 NRy1 NsAN
NELY NL8N
ney3 Ouko
0RLL Ny20
NRLS5 Nh10
1002 0RLA N408
0RLT7 0OLOL
nguR 0402
06Lo Nu0l
O0GLA 0227
1003 NRLB 0240
n6uc 0270
0RLD 0210
ORLE 02N
06LF 0204
NR50 N202
1nae NgS1 0701
Ng5? NRR2
0653 02%?
NRSL NRNG
1095 0655 NLNG
0656 N712
100A NG57 01n?

JWORD  C114C1,C11+C2,C11+C3,C11+Ch,C11+C5

JWORD  C11+C6,C11+C7,C11+C8,C11+CY,C0+C2

JWORD  C0+C3, CO+Cl, CO+C5,C0+C6, CO+C7,CO+C8

JWORD  C0+C9,C12+C2+C8, CO+C8+C2,C12+4C7+C8

JMORD  C11+C7+C8,CO+C5+C8

P> DD D>

ENDHOL: ,WORD  C8+Cl

10107 nG5*° .PAGE  "PSEIIDO RASE PAGE'
1008 NRGR H

1009 9RSR PBPAGE:

1n1N NR5% ;

1111 NRS8 00NN A SNULLS = «~PBPAGE
101" NR5R NG2B T JWORN  S160N
1013 0R5C NNN1 A SCRL = .~PBPAGE
1n1h N6S9 03D0 T WORD  CRGL

1015 265A 0002 A SOUTPN = +=PBPAGE
101F NA5A 0435 T JWORD  OUTPN
1n17 nG6sB 0030 A BEGASC: WORD  X'30
1018 n65C 00Ny A ONE = .~PBPAGE
1019 NRSC ON31 A JIORD X'31
1020 065D 0005 A TWO = .~PBPAGE
1021 085N 0032 A WORD  X'32
1172 NGSF 0006 A THREE = .=PBPAGE
1n2% NESE 0N33 A JWORD X'33

1024 ORS5F 0007 ., FOUR = ~PBPAGE

1n25 NRSF 034 A JWORD  X"34
1026 06ARN NO35 A JWORD  X'35
107 0661 0N36 A JWORD  X'36
107¢ 06R2 ON37 A ASC7: JWORD  X'37
1029 0A63 NN33 A AARCS: JWORD  X'38
1030 0664 NN39 A JWORD  X'39
1031 N665 0N41 A JWORD X'y
1032 NGRA NNYD A JORND X'42
1033 NART NN43 A ASCC:  WORD  X'43
1n3L 0662 0nhhy A JoRD  X'uh
1N35 0650 NALE A JWORD  Y'us
1036 066A 0046 A FNDASC: ,WORD  X'Lb
1037 0668 0013 A N2 = .~PBPAGE
1n38 nN66B 0007 A JIORD  X'02
1039 0RARC 001L A Ni = .~PBPAGE
1ngn ngeC NNk, HOPD  X'OL
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1041
1042
1043
nuyL
105
104F
1067
mnee
1040
1080
1n81
152
1n53
1054
1055
1056
1057
1059
&9
1060
10R1
162
163
1064
10R5
1067
1087
10R8
1069
1079
1n71
107
1073
1074
n7s
1176
1n77
1072
1079
1080
1091
1082
1083
1084
1085
1026
1087
1028
10829
1000
1091
1092
1093
1094
1095
1095
1097
1098
1098
1100
1101
1102
1103

nafn
056D
NREE
NSRE
nNeaF
NsaF
ns7n
ne7n
0Ar71
nA71
ne72
Ne72
0673
n673
674
9574,
O0F75
NR75
AR76
nR76
ns77
NR77
Na78
ne7%
ne79
NR79
N67A
NG7A
0678
NR78
n67C

0n15 A N3
0one A
0N1F A "CR
onon A
0017 A NF
ONOF A
nn1e , Sp
0n2n A
no19 . CoM
no2c A
0N1A A cOL
0N3A A
N01B A ALT
07T A
0niCc A M7F
007F A
aniD A NGO
nnen, +
101C A NCO
onco A
No1F
BOFF
nnan , N256
0100
an21
01FF
0072
0200

>
=
m
n

OE00
0Nk

NR7C OFFF

NR7D
087N
N67E
0R7E
NR7F
N67F

A
A
A
A
A
0023 A NEOO
A
A
A
A
A

06°n ON7e

n6eNn

0681 0

0821 §

N6
nRe?2
nee3
0523
nrey
n6aYL
NGRS
NAR85
0ARA
N6R6
nGe7
0re7
062]
ngag

n6RY T

neea
068A
nge,

N6+
0rRB
nseC

RIN9
Acrl
ASCR
LL
LR

D

2D

N

[ES Bt )
PEEP > S>>

0033 A HL
LeLC A
0034 A HR

JASCH

.WORD

WORD

WORD

JASCH

JASCHI

JASCH

~PBPAGE
x'o8
.=PBPAGE
X'0D
.~PBPAGE
X'OF
.~PBPAGE
X'20
.~PBPAGE
X'2C
.~PBPAGE
X'3A
.~PBPAGE
X'
.~PBPAGE
X'7F
—PBPAGE
X'80
.~PBPAGE
x'co
.=PBPAGE
X'FF
+=NBPAGE
256
.~PBPAGE
X'1FF
.=PBPAGE
512
.=PBPAGE
X'E00
.~PBPAGE
X'FFF
«~PBPAGE
X'8004
o-PBPAGE

T x'oc

+=PBPAGE
-1
.=PBPAGE
ICRI
.~PBPAGE
'PT'
.=PBPAGE
IMEI
.~PBPAGE
luwl
«~PBPAGE
lel
.~PBPAGE
lscl
+=PBPAGE
9
.—PBPAGE
ouC
.=PBPAGE
052
.~PBPAGE
lLLI

+NBPAGE

PROMP
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1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
111k
1115
111A
1117
111%
1110
1120

1121
1122
1123
1124
1125
1126
1177
112°
1120
1131
1131
1132
1133
113
1135
1136
1137
1138
1139
1140
1141
1182
1743
1144
1145
1146
1147
1140
1149
1150
1151
1152
1153
1154
1155
1156

1157
1152
1159
1169
1171
1162

0ARC
NR8D
068D
NReE
[
NRRF
N68F
nGan
0690
0691
orn1
nR1?
ka2
rn3
nA93
0RIL
0RaY

0Ras
615
n695
0RNS
nGog
nRag
nray
neay
NRNKY
NRAY
nRaQQ
N9
N69A
0ROA
NARIB
nAan
nane
nRac
nRapD
0RAN
NRIE
NROE
N6OF
0R9F
NRAD
N6A0
NRAL
N6Al
ng 2
06A2
05A3
NBA3
NRAL
05AL
NRA5
NRAS

NRAB
NAAS
N5AG6
N°A6
0RA7
nrAT7

4852
n3s
068E
0n3e
N6RF
0n3?
06an
0038
neR2
nn3n
na02?
003A
0AAC
nn3B
n6B1
0n3C
07B2

na3n
LA
nn3E
n?sB
nn3F
0SF4
nayn
nR03
nny1
NSDE
0042
052A
noy3
05Ck
nol:
OR1N
0045
05F7
0016
05FF

nou7.

0580
nnne
n9BC
naya
ngan
NNLA
nar7
nnyB
096R
0nucC
ng9aq?
onynd
nno3

NNLE
06A7
NO4LF
0RAR

A

A SMONF
T

A LTSH
T

A CKsM
ADRUF1
ADBUF2
ADLMT
ADLO

ADHI

AD D> A > > >

’

A <PAPOM
T
A ASTART
T

A SCRLF
T

A SGETCO
T

A SAHEB
T

A SRNCRD
T
A SCHTNA
T
A <IFED

STYPE
ePIT2C

- > >

(LINITA
-

A SETLP
T

A INTEST
T

A PUTC
T

A RETC
T

A GECO
T

A <ROLS
T

JASCH

=.+1

PROMP

IHR!
.—PBPAGE

.—PBPAGE
.~PBPAGE

+=PBPAGE
BUF1
.~PBPAGE
BUF2
.~PBPAGE

'SIBROUTINE VECTOR'

.=PBPAGE
PAPRLM
.~PBPAGE
START
.~PBPAGE
CRLF
.=PBPAGE
GETCO
.~PBPAGE
AHEBR
.~PBPAGE
RDCARD
.~PBPAGE
CHTOA
«=PBPAGE
IFEQ
.=PBPAGE
TYPE
»~PBPAGF
PUT2C
.=PBPAGE
LINIT
.~PBPAGE
SETPL
.~NBPAGE
TTEST
«=PBPAGE
PPUTC
.~NBPAGE
SGETC
«=PBPAGE
PGECO
.=PBPAGE
ROL8

'TEMPORARY BUFF=RS'
.~PBPAGE
.~PBPAGE
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PROMP

1163 NGAE 0050 A MODE = ~PBPAGE
1164 NGA8 N6A9 T !
1165 NGAS 0051 A OPTION = ~PBPAGE
1166 0AAQ NGAA T =otl
1167 96AA 0052 A SLO = .~PBPAGE
1168 N5AA 0BAR T o=+l
1169 ORAR 0053 A SHI = «~PBPAGE
1170 O0RAB 0BAC T =0l
1171 0RAC 0054 A LMT = «~PBPAGE

1172 NRAC 06B0O T SIMT:  ,=.+4

1173 9680 .PAGE  'BUFFER'
1171 0680 ;

1175 06B0 0058 A LOV = .~PBPAGE
1176 06B0 06B1 T R

1177 06B1 07B1 T L0: .= +256

1179 0781 0782 T HIfd:  ,=.+1

1179 0782 n8B2 T HI: .=.+256

1180 0882 0902 T BUF1: .=,+80

1121 0907 0952 T BUF2:  ,=.+80

1182 0952 ;

1183 952 ;

1184 0052 NN2g A TA = 41
1195 0952 0017 A TB = 18
1186 0952 0070 A TC = 112
1127 0952 1009 A EA = 9

1128 0952 0016 A EB = 22
1129 N952 0026 A EC = 38
1190 0952 N038 A TTYAD = 7+8
1191 0957 FFF5 A NELAY = OFFF5
1192 0952 FFF6 A DELAY1 = OFFF6
1193 M52 FFER A TTYSR = OFFFS
1194 0957 . PAGE

1175 0952 : TELETYPE TRANSMIT CHARACTER ROUTINE
1107 9059 ;

1197 0952 294B A LPUTC: JSR SAVE
118 053 3181 A RCPY 0,1
1199 0954 OA30 A PFLG 2

1200 0355 4C30 A LI 0,X'30
1201 0056 03 6 A JSRI  DELAY1
1202 0957 4eN9 A L1 2,0
1203 959 LF38 A LI 3, TTYAD
1204 0950 N§N3 A ROUT 3

1205 095A 03F5 A LPC1: JSRI  DELAY
1205 0958 5299 A ROL 0,TA
1207 NO5C LAFF A AIS7  2,-1
1208 095D 2101 A JMP 42
1200 0O5E 2104 A JMP NONE
1210 MAsSE 59FF A ROR 1,1
1211 096N 3481 A RCPY 1,0
1712 0NR1 NE03 A RT3

1213 0962 21F7 A JMP LPC1
121t 0953 4CFF A PONF: L -1
1215 N96L 06N3 A ROUT 3

1215 0965 06N5 , ROUT 5

1217 0966 2140 A MP RESTOR
1218 0767 .PAGE

1210 N"2R7 ;
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PROMP

1220 0767 2236 A PPUTC: JSR SAVE

1221 nN16R 7D01 A JSRRA PPUITCA
1222 NN 2146 A JMP RESTOR
1223 N96A

1224 07GA 7E59 A PPUTCA: .WORD  O7ES9

1225 naRB . PAGE
1226 naf; ; GET CHARACTER ROUTINE
1227 196B

1228 N96B 2932 A éGETC: JSR SAVE
1222 na6C 2D02 & PGETC: JSR APGETCA

1230 096D A13C A ST 0,REG
1231 noRE 2141 A JMP RESTOR
1232 N96F

1233 096F 7E3B A PGETCA: WORD  O7E3B

1234 na7n .PAGE
1235 Na70 ; GET CHARACTER AND ECHO ROUTINE
1236 N970 ;

1237 na70 292N A LGECN: JSR SAVE
1238 0071 LF32 A LI 3, TTYAD
1239 0972 DA™ A PFLG 2

1760 N973 N6N5 A RUT 5

1241 0974 LEOR A LI 2,8
1242 0975 n6nG A ROUT &

1743 1976 04N? A RIN 2

1264 9977 127 A BOC 2, .42
1215 1972 21FD A JMP -2
1246 7070 4,C09 A LI 0,EA
1747 M7A 03F6 A JSR1  DELAY1
1248 N97B S3CA A ROR 0,EB
1249 007C 0407 A RIM 2

1250 M7d 1201 A ROC 2, .42
1751 097 21F A JMP LGECO+3
1752 097F 0603 A LP3: ROUT 3

1253 N98n 03F5 A JSRI  DELAY
1754 0081 5295 A ROL 0,EC
1255 0082 N4N2 A RIN 2

1256 0983 610D A AND 0, MASK
1257 0984 SDFF A SHR 1,1
1258 0985 31832 A RXOR 0,1
1259 0986 LAFF A AISZ  2,-1
1260 N987 21F7 A JMP LP3
1761 0982 NRN3T A RUT 3

1262 0029 N3F5 A JSRI  DELAY
1753 N92A LCFF A Ll 0,-1
1264 N98B 0603 A RUT 3

1265 098C 03F5 A JSRI  DELAY
1266 098D 0605 A RUT 5

1267 09RE 5DF8 A SHR 1,8
1262 008F 3481 A RCPY 0
1269 0990 210C A JMP PGETC+1

1270 n991 ;
1271 0711 °0n0 A MASK:  .WORD  X'8000

1272 0an2 . PAGE

1273 n992 ;

1274 0992 290B A PGECO: JSR SAVE
1275 0993 2001 JSRA PGECOA
1276 n99L 2103 JMP PGETC+1

> >
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PROMP

1277 09935 ;
1278 N095 7E73 A PGECDA: ,WORD  O07E73

1279 0994 . PAGE

1280 0996 : TELETYPE INPUT TEST
1281 01196 ;

1282 0096 ; RTS 1 - NORMAL RETURN
1223 N39€ H RTS 0 - ATTEMPT TO INPUT
1284 0294 ;

1725 nN996 2007 A TTEST: JSR SAVE
1286 0997 LFOD A L 3,0

1227 02 nuwnNRs A RIN 6

1238 0999 5C0N® A SHL 0,8

1229 N9%A 1201 A BOC 2,.42
1200 nA9B 2114 A JMP RESTOR
1291 099C 2913 A JSR RESTOR
1292 n9aD 02n1 A RTS 1

1293 nqof .PAGE

1294 0Q9E 3 SAVE/RESTORE REGISTERS AND FLAGS ROUTINE
1205 nqog ;

1296 099E AINB A SAVE: ST 0, REG
1297 09°F ASOF A ST 1,REG+1
1298 N9 A A0B A ST 2,REG+2
1290 09A1 ADOB A ST 3,REG+3
1390 N9A2 002N A PUSHF

1301 09A3 LLON A PULL 0

1312 N9AL A10A A ST 0,FLAGS
1373 NaA5 LCOT A L1 0,1

1304 N9AG SRFF A ROR 0,2

1305 N9A7 A106 A ST 0,SELECT
1306 NOAS R1N1 A LD 0, REG
1307 NGAS 02nn A RTS

1308 NOAA ;

1309 0%AA 0%AE T REG: Fotl

131n NQAE 09AF T SELECT: .=,+1

1311 09AF 09RN T FLAGS: .=,+1

1312 n9Bo ;

1313 09B0 8S5FA A RESTOR: LD 1,REG+1
1314 N9R1 89FA A LD 2,REG+2
1315 0982 8DFA A LD 3,RFG+3
131f 09R3 Q1FR A LD 0,FLAGS
1317 09B4 4nnn A PUSH 0

1312 NSRS 0280 A PULLF

1319 NAB6 NAON A SFLG 2

1320 NAB7 81F6 A LD 0,SELECT
1321 0988 1801 A 80C NEG, .+2
1322 N9R9 0A8N A PFLG 2

1323 09BA 81EF A LD 0,REG
1324 09BB 02070 A RTS

1325 naBe . PAGF

1325 093C :

1327 098C : TELETYPE SYSTEM INITIALIZATION/RESET
1322 "M9RC 3

1329 01BC H

1330 MIBC 29E1 ., SETPL: JSR SAVE
13231 NIRD 8D10 A LD 3,SCPAD
1332 N9BE 0412 A RIN GPCS
1333 09BF 42n1 A AISZ 0,1
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PROMP

1334 09CO 2103 A JUP SLINIT
1335 NIC1 4F3R A R°T: Lt 3, TTYAD
1336 09C2 NENS A ROUT 5

1337 nac3 21EC A JMP RESTOR
1332 nach ;

1339 noCl ;

1340 Nach 2106 A SLIMNIT: LD 0, LPUTCA
1341 09C5 A25A A ST 0,PUTC(2)
1342 NAc6 8105 A LD 0, LGETCA
1343 N9C7 AlAh A ST 0, PGETC
134l 00A2 8104 A LD 0, LGECOA
1345 09C9 A24C A ST 0,GFCO(2)
1346 NACA 21F6 A JMP RST

1347 09CB H

1348 NACR 0952 T LPUTCA: ,WOR™  LPUTC
1349 09CC 03FR A LGETCA: JSRI TTYSR
1350 nacD 0979 T LGECOA: WORD  LGECO
1351 N9CE 0760 A SCPAD: ,WORD 0760

1352 naCF N250 T END START1

Dhdkkk 0 ERRORS IN ASSEMBLY  ##wuxs

$1 $1n $11 $17 $13 $1L $2 $3

0279 T OSEA T

$7 ADRASE
0S5CR T 0289 T

ASC7  ASCS8
0662 T 0663 T

BEGHOL
0617 T

RINS
002E A

c1
010n A

C11
ouon A

ce
onn1 A

crACY
O03F5 T

CMGA
owon T

oMy
ous3 T

CRY4
03D0 T

CR6
O3EA T

EA
onna A

EB
016 A

GECO
oouC A

GETC
noug A

HR
anzn A

1FEN
0R1N T

LGETCA LIMIT
09Cn T 0580 T

0598 T 03DC T

ADBUF1 ADBUF2
0038 A 0039 A

ADDR

ASCC ASCR

N6R7 T

ASCL
0M2F A

BUF1
08B2 A

RIT1
oong A

PINASC
ou13 T

c1?
0°10 A

c2
00°Nn A

C3
ooun A

CCR
nni= A

CHTOA
05AL T

CKMTBL
OLOA T

coL
001A A

com
0019 A

COINT
osnc T

CR6A
03FB T

CR7
O3HF T

CRADDR
0010 A

ENDASC
06RA T

ENDHOL
0657 T

EC
0n2k

GPCS
0012 A

HO707
0365 T

GETCO
06n3 T

INTERT
onuy A

INDEY
OSHN T

INERR
05025 T

LL
0031 A

LMFS
036E T

LINITA
0047 A

o475 T 05D1 T 0278 T O5E1 T 05C9.T

ADHI  ADLMT ADLO

0OLE A 003C A 003A A 003B A OSDE T

ASTART BADDR BC

0030 A 003E A 0S5DB T 002D A

RUF2  BUSYT RYTOPT
09n2 T 05A0 T 033B T

Cl c5 C6
0020 A 0017 A NNNR A

CKsM  CN1 CN2
0037 A OLL? T OLLF T

CPAD CR CR1
023A T 0028 A 03A8 T

CRIN FRLF  DELAY
0280 T OSF4 TFFF5 A

FIRS2 FIRST FLAGS
0588 T 0S9E T 09AF T

H7070  HI HIGH
036f T 0782 T 07B1 T

LBUSYT LDNATA LENGTH
05BF T 029C T 004F A

LMT LO LOOP1
0054 A OGE1 T 0382 T

26

$S $6
OSEL T
AHEB  ALT
0n1B A
BCTP  BEGASC
0302 T 065G T
co co9
0200 A 0421 T
c7 c8
ooos A 01702 A
CN3 CNE
OuSF T 0B T
CR2 CR3
0383 T 03C4 T
NELAY1 DONE
FFF6 A 0963 T
FOUR  FSTCD

0n07 A 0027 A

HL HMES
0033 A 0367 T

LGECO LGECOA
0970 T 09CD T

LOOP2 LOW
N384 T 0058 A



PROMP

Pl LP2 LP3 LPL LP5 LP6 LPC1 LPUTC LPUTCA LR
A2CF T 02EC T 097F T 02F6 T 032F T 033D T 095A T 0952 T 09CB T 0032 A

LRDC  LTSW M256 M512 MASK ME MEM MODE NIFF N2
05CH T 0036 A 9344 T 0352 T 0991 T 002A A-02E9 T 0050 A 0021 A 0013 A

N256  Nb N512  N7F N8 N80 N80OL NC NCO NEOO
0020 A 0014 A N022 A 001C A 0015 A 001D A 0025 A 0026 A 001E A 0023 A

NEG NF NFF NFFF  NZRO 0DD OFFLN OM ONE OPTION
nONB A N017 A 001F A 0024 A 0005 A 0003 A 05A2 T 002B A 0004 A 0n51 A

OUTPN OUTPR PAPRLM PBPAGE PGECO PGECOA PGETC PGETCA PN PNTP
0435 T 039R T O4A9 T 0658 T 0992 T 0995 T 096C T 096F T 002C A Ou6R T

POA PPUTC PPUTCA PT PTIN PUT2C PUTC PUTSEL RDC RDCARD
000C A 0967 T 096A T 0029 A 02B0 T OSFF T OOLA A O357C T 05A8 7 USBA T

RDCRDP READY REG REINIT RESTOR RET1 RL RMES ROL8 RST
O5AF T OBA7 T 09AA T 060E T 0980 T 060D T OL15 T 0375 T 0423 T 09C1 T

S160M SLON  SAHEB SAVE  SCHTOA SCPAD SCR4  SCRLF SELECT SETCR
0428 T 042D T 0041 A 099E T 0043 A O9CE T 0001 A 003F A 0SAE T 028B T

SETH SETHL SETHR SETL  SETLL SETLP SETLR SETOFF SETPL SETPT
0363 T N35B T 0350 T 0361 T 0357 T 0048 A 0359 T 02E6 T 09BC T 02AE T

SGETC SGETCC SHI SIFEQ SLINIT SIMT  SLO SMODE SNULLS SOUTPN
096R T 004LO A 0053 A OOLL A 99Ch T 0BAC T 0052 A 0035 A 0000 A 0002 A

Sp SPAPOM SPUT2C SRDCRD 8ROL8 SS160N START START1 STATUS STDATA
101% A 003D A 00k6 A 0042 A 004D A OBE9 T 0258 T 0250 T N001 A 02B8 T

STNDRD STOLMT STOPT STTBL STYPE TA TABAD TABTOP TADDR TB
0002 A 0309 T 0317 T 0418 T 0045 A 0029 A O5F2 T OS5F3 T 05DA T 0012 A

TC TEST THREE TMODE TPAK1 TPAK10 TPAK1l TPAK12 TPAK13 TPAK1lh
0070 A 0398 T 0006 A 0341 T O4DA T O55B T n564 T 056C T 0573 T 6576 T

TPAX15 TPAK16 TPAK17 TPAK2 TPAK3 TPAK4 TPAKS TPAKE TPAKGA TPAK7
0579 T 057C T O57F T O4F3 T O4FD T 0509 T 0511 T 0525 T 052A T 052F T

TPAK8 TPAK9 TSTOPT TTEST TTYAD TTYSR TwO TYPE WAIT  WTLOOP
0539 T O54E T 0266 T 0096 T 0038 A FFFB A 0005 A O5F7 T n397 T 058D T

WTLPA XCRLF ZRO ZROLMT
O5BE T 057F T 0001 A 0311 T

38EC 7235



DEBUG



REVISION-G #5/16/74

DEBUG

WOV =W

DEBUG

p0112C  06/25/74

9008 FFFF A IMPl6é = -1 )

0000 .TITLE DEBUG, "96112C 06/25/74

600 : SOFTWARE DEBUG FOR IMP-16L/16P

0000 .ENDIF

0000 :

0060 ; THIS PROGRAM HAS TWO ENTRY POINTS, ‘DEBUG’ AND ‘DEBUGI1”

6000 :

0000 ; ‘DEBUG’ IS THE USUAL ENTRY POINT

6000 ;

0000 ; 'DEBUG1’ GOES THROUGH THE PROCESS OF LOADING AN ‘INITIALIZATION
0008 ; ROUTINE® TO LOCATIONS @ AND 3. THIS INITIALIZATION ROUTINE GIVES
0080 ; THE CAPABILITY TO THE DEBUG USER TO RECOVER TO DEBUG BY DEPRESSING
4988 ; THE INITIALIZE BUTTON, THEN RUN.

0000 :

0960 7 THIS PROGRAM MAY BE ASSEMBLED FOR EITHER THE GPC/P OR THE IMP-16L/16P
0000 ; TELETYPE. THE ASSEMBLER IS DIRECTED BY THE FOLLOWING CONSTANT:
06000 ;

0000 ; IMP16: 1 FOR GPC/P, -1 FOR IMP-16L/16P

0000 H

2000 ; THIS PROGRAM MAY BE ASSEMBLED RELOCATABLE WITH FIXED OFFSETS
0000 ; DETERMINED BY THE FOLLOWING CONSTANT:

0000 :

0006 : OFFSET: 1 WITH FIXED OFFSETS, -1 WITHOUT OFFSETS
0000 ;

0008 ; WHEN ASSEMBLED WITH OFFSETS, 'BOFFSET’ IS THE BASE SECTOR OFFSET
0000 ; AND ‘TOFFSET’ IS THE TOP SECTOR OFFSET

6000 :

66066 9901 A OFFSET = 1

000 6019 A BOFFSET = 010

@gPP0 @210 A TOFFSET = 2218

9000 088B A NEG = 2B

00008 H

2000 .IF -IMP1l6

0060 ; IMP-16L TELETYPE DELAY CONSTANTS

0800 ; THE FOLLOWING CONSTANTS ARE FOR FULLSPEED OPERATION

0060 :

000 0629 A TA = 41

0000 6012 A TB = 18

9000 @076 A TC = 112

9000 @09 A EA = 9

p008 0016 A EB = 22

pP00@ 0026 A EC = 38

6oao .ENDIF

0006 .SPACE 3

0060 .GLOBL DEBUG

0000 .GLOBL UCALL

0000 .GLOBL DEBUG1

0000 .PAGE

0000 .BSECT

0000 .IF OFFSET

0008 8010 B .=.+BOFFSET

p@10 .ENDIF



0010
2019
0011
0812
2013
0014
0015

0016
2016
0000
0000
0000
82140
0210
0219
09210
09210
0210
0210
4210
0210
0210
0210
0210
9210
0210
08210
8210
8210
2219
0210
8210

8210
0210
08210
0211
0212
213
8214
0215
0216
8217
0217
218

2219
8219
219
g21Aa
p21B

p21C
g21cC
p21C
B21C
g21cC
g21C
021D
421D
21E
021E

0306
B2F1
9328
325
060E
9632

9210

0008
000A
ooeA
9e@D
0o0A
P52
@05F
8023
@20 3F
002D
0010
2010
o800
o001
00082
0003

0018

4000
2C14
8104
AQP09
8103
AQ@3
213B

2403
8250

@3CF
@3EF
403

g21C

2000
0420
g001
2423
0002
2494

HHEAaAsAA

H a3 H» PP PEY i i i e i i G i |

Hy»aAaD

ADSRUN:
ADHRUN:
ASRUNB:
AHRUNB:
SAVRIA:
RSTRIA:

DEBUG1:

JMPI:
DIA:

7

HBASEA:
HRBASA:
DRBASA:

DEBUG

; PSEUDO BASE PAGE

DBASE=.
LECOI
LECOA

LTYPI

.SPACE 3

.WORD SRUN
.WORD HRUN
.WORD SRUNB
.WORD HRUNB
.WORD SAVREG
.WORD RESTOR
.PAGE

.TSECT

.IF OFFSET
.=.+TOFFSET
.ENDIF

=8

=10

=1@

=X’D

=X‘A

=‘R7/256

=X 'SF

=X"23

="27/256
="-"/256

=16

=STKSZ

.IF -IMP16
= 818
.ENDIF

.PAGE
PUSH RO
JSR@ SAVRIA
LD RO ,JIMPI
ST RO, 0
LD RO,DIA
ST RO, 3
JMP DEBUG2
JMP @3

.WORD DEBUG
.PAGE

.WORD HTAB
.WORD HRTAR
.WORD DRTAB
.PAGE

JIF -IMP1l6
= .-DBASE
.WORD  LECHOI
= .-DBASE
.WORD  ECHOA
= .-DBASE
.WORD LTYPEI

.
’
.
’

.
’

; SNAP RUNTIME ADDRESS
sHALT RUNTIME ADDRESS

; SECONDARY RUNTIME ADDRESS

8 HALT/LOOKS
19 RANGES SNAP
18 RANGES DUMP

~o we we

; BACK ARROW
; POUND SIGN

; PROMPT CHAR
; STACK SIZE

;REGISTER 0
; REGISTER 1
;REGISTER 2
;REGISTER 3

SET DUMMY DEBUG RETURN ON STACK

SAVE FLAGS AND REGISTERS

STORE “JMP @3° AT LOCATION



112
113
114
115
116

118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

f21F
B21F
0220
0220
0220
9221
0221
0222
0222
p223
0223
0224
0224
8225
8225
0226
2226
0227
0227
0228
9228
6229
229
B22A
022A
822B
0228

g22C

p22C
822D
622D
B22E
022E
@22F
022F
0230
230
0231
231
9232
0232
9233

8233
0234
0234
0235
9235
3236
0236
237
0237
0238
2238
0239
8239
2237
f23a
823B
023B
p23C
p23C
823D

gpo3
0499

poo4
#5BA
2085
94B2
0006
@#4AC
0007
0496
0008
0422
0009
B4DF
000A
24D9
000B
6538
898C
0417
p00D
f052A
000E
O4EF
000F
8503
0010
O5AF
9011
@5C@
0812
0632
2013
025F
0014
B5F7
90815
94BB
8016
92C4
0017

8505
0818
B4E7
0019
04AF
pola
@5FA
#61B
B4CF
8@1C
B336
001D
gp2C
0O1E
#23B
POL1F
B23C
0020
#23D
921

PHPHEAPEPEPAEAPEPHAMPAPEAPE PAPHPSBPANSPAPAPAHPHEAPESEADEADEPEDPSDADPEAMADAD AD

LTYPA

APTOP

LPUT2C

LPCRLF

LPUTC =
LGETC =
LRTEST =
LTCRLF =
LEXPR =
LINPUT =
LRCHAR =
LVALUE =

LADDR

LPRANGE=
LOUTPUT=
LRESTOR=
LALPHA =
LPUTBLK=

LPUT4H

LHOK

[}

LRANGE

LTTERM

]

LOUTW =
LPUTADR=
LRD#@ =

LOUTCL

"

VCOM

ESCEX
EXPEX
OVREX

RPTR

DEBUG

= .-DBASE
.WORD TYPEA
.ENDIF
= .-DBASE
.WORD PTOP
.-DBASE
.WORD PUT2C
.—-DBASE
.WORD PCRLF
.—~DBASE
.WORD PUTC
.-DBASE
.WORD GETC
.-DBASE
.WORD RTEST
.-DBASE
.WORD TCRLF
.—-DBASE
.WORD EXPR
.—DBASE
.WORD INPUT
.-DBASE
.WORD RCHAR
.-DBASE
.WORD VALUE
.~DBASE
.WORD ADDR
.-DBASE
.WORD PRANGE
.-DBASE
.WORD OUTPUT
.~DBASE
.WORD RESTOR
.—DBASE
.WORD ouT
.—DBASE
.WORD PUTBLK
.—-DBASE
.WORD PUT4H
.—DBASE
.WORD HOK
.-DBASE
.WORD RANGE
.-DBASE
.WORD TTERM
.—-DBASE
.WORD OUTW
.—DBASE
.WORD PUTADR
.-DBASE
.WORD RDA
.—-DBASE
.WORD OUTCL
=.-DBASE
.WORD °, /256
=.-DBASE
=41 sESC EXIT
=.-DBASE
.=.+1 ;EXPR ERROR EXIT
=.~DBASE
=041 ;OVER TABLE SIZE EXIT
=.~DBASE



174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

193
194

196
197
198
199
200

202

219
220
221
222
223
224
225
226

228
229
230
231
232
233
234

923D
923E
P23E
@23F
023F
0240
0240
6241
241
0242
0242
0243
0243
0243
0243
0243
0244
p244
9245
0245
9246
246
0247
0247
0248
248
p249

. 8249

p24A
p24A
824B
024B

p24C
824C
824D
924D
B24E
024E
@24F
024F

8250
0250
0250
0250
250
p251
0252
253
B254
0254
8255
8256
8257
0258
0259
925A
p25B
P25B
825C
25D
P25E

0009
pe22
popo
0023
0240
po24
0241
@25
000
pa26
0243

0927
0000
P28
B3CF
0029
03CF
002A
03EB
902B
03EF
ga2C
@3EF
962D
9401
002E
2C19
002F
2C12

0030
2C11
8031
2C13
pe32
024F
033
0250

4000
2Cl4
4F38
8605

8D@A5
p418
8D1D
4801
2102
2185
0760

9300
B39d1
9302
B343

HPPPIPAPAEDP D DD

WrPEPAPAPAEAPAPAPSEP DD

HPHEPE> P

D PP PP PDEP

CL
RWORD
LCHAR
FMT

DELTA

;
éENT
HPTR
HBASE
HMAX
HRPTR
HRBASE
HRMAX
SCODE

SCODEB

HCODE
HCODEB
CODE

CODEB

s NEED
DEBUG:

DEBUG2:

CPAD:

7
SINIT:

.WORD
=.-DBASE
.WORD
=,-DBASE
.+1
.-DBASE
.+1
.—-DBASE
.WORD
=,-DBASE
=.t1

.

=.-DBASE
.WORD
=.~-DBASE
.WORD
=,-DBASE
.WORD
=.~-DBASE
.WORD
=.-DBASE
.WORD
=,-DBASE
.WORD
=,-DBASE
.WORD
=.-DBASE
JSR
=.-DBASE
JSR

=.-DBASE
JSR

=.-DBASE
R
.—-DBAS
.—-DBASE
.+1

]
0n

W
+
—

ROUT 5

RO,
RO,
RO,
R@,

DEBUG

]
8

PARAMETERS FOR HALT/SNAP

0

HTAB

HTAB
HSZ~-1*4+HTAB
HRTAB

HRTAB
HRSZ-1*2+HRTAB
@ADSRUN

@ASRUNB

@ADHRUN

@AHRUNB

RO
SAVRIA

R3,TTYAD

-IMP16
R3,
GPCS
R3,
RO,
$INIT
ouT
0760

CPAD

$2
1

@LECOI (R3)
@LECOA (R3)
@LTYPI (R3)
@LTYPA (R3)

;CURRENT LOCATION
; ‘'R RELOCATION

; LAST CHAR

; FORMAT

: INCREMENT /DECREMENT

;HALT TABLE ENTRY

;sHALT TABLE POINTER TO NEXT AVAILABLE
;HALT TABLE BASE LOCATION
sHALT TAB MAX ENTRY LOCATION
sHALT RANGE TAB CURRENT POINTERS
;sHALT RANGE TAB BASE LOCATION
;HRTAB MAX ENTRY LOCATION

; SNAP RUN CALL

;CALL TO SNAPB

;CALL TO HALT

;CALL TO HALTB

REGISTERS EVEN ON INITIALIZATION ENTRANCE

SET DUMMY DEBUG RETURN ON STACK



235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263

264

276

284
285
286
287
288

290
291
292
293

294
295

B25F
p25F
@25F
0260
9261
0262
06262
0263
0264
0265
7266
0267
0268
0269
226A
026B
g26C
p26C
026D
026E
D26E
B26F
0270
9271
09272
8273
2273
8274
0274

8275
8275
8275
n276
0277
9278
0279
B27A
8278
827C
827D
B27E
927F
0280
0281
9282
0283
0284
2285
0286
0287
0288
0289
#28A
#28B
B28C
828D
B28E
B28F
0299

6291
291

2F06
4C2D
2F07

4CP0
A323
4Co1
A326
8129
A31F
8132
A31E
8132
A320

2F@C
Al21

892D
F200
2102
4n02
21FC

2601
p21C

6941
@34B
0043
@3AD
pB54
f3AB
PB4D
B36A
0047
B33E
0048
#2B1
0046
8383
PO4E
f39E
8853
#2D1
9852
#2A3
PO5F
P3A2
000A
03A5
000D
f#3A6
0000
291

O ~e
=
L]

>

i B i i

> >

W
-

- ]

=]

Q
L)
>
o

o

HPHPEBIPAPAPAPEAPAPADSDEADG DA D E D

DEBUG

.ENDIF

JSR @LPCRLF (R3)

LI R@,PCHAR

JSR @LPUTC (R3)

INTIALIZE PARAMETERS

LI RO,H

ST RO, RWORD (R3)

LI RO,1

ST RO, DELTA (R3)

LD RO ,AERADR

ST RO ,EXPEX(R3)

LD R@ ,ESCADR

ST R@,ESCEX (R3)

LD RO, OVRADR

ST RB,OVREX (R3)
GET CHARACTER DRIVER

JSR @LINPUT (R3)

ST RO, CEND
WILL FIND CHAR LAST IF NO MATCH

LD R2,CTADR

SKNE RO, (R2)

JMP CFND

AISZ R2,2

JMP sl

JMP @1 (R2)

.WORD DBASE

. PAGE

.LOCAL

.WORD ‘A’/256

.WORD ALTER

.WORD ‘C°/256

.WORD CHAR

.WORD ‘T°/256

.WORD TYPE

.WORD ‘M°/256

.WORD MOVE

.WORD ‘G"/256

.WORD GO

.WORD ‘H’/256

.WORD HALT

.WORD ‘F°/256

.WORD FIND

.WORD ‘N°/256

.WORD NOTE

.WORD ‘S$°/256

.WORD SNAP

.WORD ‘R’/256

.WORD RESET

.WORD BS

.WORD BSCODE

.WORD LF

.WORD LFCODE

.WORD CR

.WORD CRCODE

.WORD 7]

.WORD AEREX

.PAGE

.LOCAL

;OUTPUT

s PROMPT

sREG RELOCATION
; INC/DECREMENT
s EXPR EXIT
;ESCAPE EXIT

; TABLE OVER
sEXIT

s NON-BLANK

; CONTROL TABLE
; FOUND
s POINT TO

; ADDRESS
:B TO CODE



296
297
298
299
300
301
302
303
304
385
306
307
308
309
314
311
312
313

315
316
317

318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333

335
336

337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353

355
356

p291
9291
0292
0293
0294
295
0296
p296
8296
8297
p298
9299
#29A
P29B
B29C
29D
B29E
P29E
B29F
B2A0
02A1
02A2

P2A3
B2A3
B2A3
02A3
#2A3
@274
#2A5
B2A6
82A7
#2A8
B2A9
02AA
0 2AB
B2AC
92AD
#2AE
0 2AF
22B0
02B@

82B1
2Bl
#2B1
02B2
p2B2
B2B3
B82B4
02B5
@2B5
#2B6
02B7
p2B8
02B9
@2BA
@2BB
92BC
@#2BD
0 2BE
02BF
p2Co

4C3F
2101
4C23
2FB7
2F06

4E10
4400
4AFF
21FD
21C4
09293
0275
#29E

2FP6
8102
2F@5
21F4
4F56

2F@C
4E00
AB27
8B2C
AB2B
8B28
F966
2713
4AFC
AB28
8601
B609
21F9

B#3CF

2F16

8324
F31D
21eC

4D00
4C00
8B28
A602
A203
2FpA
271F
8730
B60@
4104
AB28
2713

>

PRPPI SHEAAPDPDP

fl g i g e B

=

b i B

DEBUG

; STANDARD ERROR EXIT

AEREX: LI RO, QMARK
JMP ERR
ESC: LI R@,HMARK
ERR: JSR @LPUTC (R3)
JSR @LPCRLF (R3)
: CLEAR STACK
CLEAR:
LI R2,STKSZ
$2: PULL RO
AISZ R2,-1
JMP $2
JMP ouT
ESCADR: .WORD ESC
CTADR: .WORD CTAB
OVRADR: .WORD OVER
OVER:
JSR @LPCRLF (R3)
LD R@,VOV
JSR @LPUT2C (R3)
JMP CLEAR
VOV .WORD ‘ov’
. PAGE
:+ RESET HALT/LOOPS
.LOCAL
RESET:
JSR QLINPUT (R3)
LI R2,0
ST R2,HENT (R3)
LD R2,HRBASE (R3)
ST R2,HRPTR (R3)
LD R2,HPTR (R3)
S1: SKNE R2,HBASEB
JMP @LALPHA (R3)
AISZ R2,-4
ST R2,HPTR (R3)
LD R1,1(R2)
ST R1,@(R2)
JMP $1
HBASEB: .WORD HTAB
.PAGE
.LOCAL
HALT: JSR @LHOK (R3)
:+ R3 HAS HPTR
LD R@,LCHAR (R3)
SKNE R@,VCOM (R3)
JMP $1
; NOT COMMA
LI R1,0
$2: LI RO, 0
LD R2,HPTR (R3)
ST R1,2(R2)
ST RS, 3 (R2)
JSR @LTCRLF (R3)
JMP @EXPEX (R3)
LD R1,HCODE (R3)
REPLAC: ST R1l,@(R2)
AIS?Z R2,4
ST R2,HPTR (R3)
JMP @LALPHA (R3)

.

;72

’

T
;OUTPUT CHAR

; CTAB ADDRESS

;OUTPUT 2 CHAR
;CLEAR STACK
;OVER TABLE SIZE

;ASSUME CR

RESTORE H/R PTR

~e

HALT TABLE PTR
ANY ENTRIES
EMPTY-EXIT

PTR ALWAYS +2
UPDATE HPTR
CODE REPLACES
REPLACED
ANY MORE

e we we we we we “e w

; STOP FIRST TIME

;RUN CODE HALT



357
358
359
369
361
362
363
364
365
366
367
368
369
370
371
372
373

374
375

376
377

379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398

399
400
401
402
493
404
405

497
408
499
410
411
412
413
414
415
416

g2C1
p2c2
082C3
g2C4
02C4
p2C4
p2C4
#2C5
B2Ce
@2C7
p2cs
B2C9
g2CA
92CB
g2CC
@2CD
22CE
B82CF
22D0

92D1
#2D1
92D1
82D2
@2D3
92D4
p2D5
@2D5
#2D6
82D7
g2D8
82D9
@2DA
92DB
02DB
#2DC
@2DD
@2DE
0 2DF
B2E@
g2E1
B2E2
B2E3

B2E4
B2E4
P2E4
P2E4
B2E4
B2E4
B2E5
B2E6
p2E7
02E8
02E9
f2EA
A2EB
82EC
@2ED
0 2EE
@ 2EF
02F0

2F@C
2F@B
21F2

872A
E728
2720
2FQC
2FQF
B728
2F@9
271F
3681
8200
8B28
A201
0200

2F16
8324
F31D
2101

271F
832B
8B28
A202
872D
2F17

8B28
8321
A32B
48FE
A203
2F0A
271F
872E
21D9

@2E5
2Cl4
4801
AlFC
4E00
AB25
91F9
79F8
95F7
79F6
2F11
81F4
2712

ot

bt b S B ]

WD PP DRNBRE DD

g g g R N R

JSR
JSR
JMP

3 ~e ~o we

OK: LD
SKG
JMP
JSR
JSR
ST
JSR
JMP
RCPY
LD
LD
ST
RTS

. PAGE

.LOCAL

SNAP: JSR
LD
SKNE

JMP

; PREPARE FOR USE

JMP
$1: LD
LD
ST
LD

JSR

JMP

. PAGE

. ~o we

. LOCAL

SRET:
UCALL:

.=.+1
JSR@
AISZ
ST
LI
ST
LD
IS%
LD
ISz
JSR
LD
JMP

USER PRINT CALL

DEBUG

@LINPUT (R3)
@LEXPR (R3)
$2

R1,HMAX (R3)
R1,HPTR (R3)
@OVREX (R3)
@LINPUT (R3)
@LADDR (R3)
R1,@HPTR (R3)
@LRTEST (R3)
@EXPEX (R3)
R1,R2

RO, (R2)
R2,HPTR(R3)
RO, 1 (R2)

)

@LHOK (R3)
RO, LCHAR (R3)
R@,VCOM (R3)
$1

OF RANGE EVAL
@EXPEX (R3)
RO, HRPTR (R3)
R2,HPTR (R3)
RO, 2 (R2)
R1,HRMAX (R3)
@LRANGE (R3)

R2,HPTR (R3)
R@,RPTR (R3)
RO ,HRPTR (R3)
RO, -2
RA,3(R2)
@LTCRLF (R3)
@EXPEX (R3)
R1,SCODE (R3)
REPLACE

SAVRIA
RO, 1

RO, $RET
R2,0

R2,FMT (R3)
RO, @SRET
SRET
R1,@SRET
SRET
@LOUTPUT (R3)
RO, $SRET
@LRESTOR (R3)

EVALUATE LOCATION OF HALT/LOOP IT MUST NOT BE ‘R”.
ALSO VERIFY ROOM AVAILABLE

; TOO MANY

s STORE LOC
;WAS ‘R’
; LODE CODE

; SAVE CODE

s EVAL LOC

; SAVE HRANGE

;RO HRPTR
;R1 HRMAX

; SAVE LAST
7sRANGE POINTER

;TEST IF OK

;TO REPLACE CODE

;s REPLACE

;SAVE RETURN ADDRESS

; HEX OUTPUT
;LOAD BASE

;LOAD TOP
;SET UP RETURN



417
418
419
429
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435

437
438
439
440
441
442
443
444
445
446
447

448
449
450
451
452
453
454

456
457
458
459
460
461
462
463
464
465

467
468
469
470
471
472
473
474

475
476
477

2C14
A322
Al26

8125
8B29
F200
2162
4004
21FC

AB27
8331
A333
7A03
8602
E603
2101
2119

4C00
A203

2931
2713

2C1l4
A322
Alll

8110
8B29
F200
2102
4704
21FC

AB27
832F
A333
2923
8B27
8603
B704
8AQ2
2F190
2F @6
2191

DB O BEDIPIPP PRI PPE

g

DRIPPPIPIPE PP PPE

DEBUG

. PAGE
.LOCAL
’
s CONTROL COMES HERE WHEN HALT
; LOCATION IS EXECUTED
’
HRUN: JSR@ SAVRIA ; SAVE REGISTERS
ST R@,CL (R3) ;SAVE LOCATION OF HALT
ST RO, HRET
: FIND HALT ENTRY IN H TABLE
LD RO, HRET
LD R2,HBASE (R3)
$1: SKNE R@, (R2)
JMP $2
AISZ R2,4
JMP s1 ;HAS TO BE THERE
; ENTRY FOUND
$2: ST R2,HENT (R3) : SAME TABLE ENTRY
LD RO, HCODEB (R3)
ST R@,CODEB (R3)
182 3(R2) ; INCREMENT ITERATIONS
LD R1,2(R2)
SKG R1,3(R2)
JMP HFND ;HALT N&W
JMP HCONTU ; CONTINUE
;HALT
HFND: LI RO, 0
ST RO, 3 (R2) ;RESET COUNT
; PRINT CURRENT LOCATION
JSR PHRET
JMP QLALPHA (R3)
.PAGE
.LOCAL
’
; CONTROL COMES HERE WHEN SNAP LOC IS EXECUTED
7
SRUN: JSR@ SAVRIA ; SAVE REGISTERS
ST RO,CL (R3) ; SAVE LOCATION OF SNAP
ST R@,HRET
; FIND SNAP ENTRY IN HTABLE
LD RO, HRET
LD R2,HBASE (R3)
$1: SKNE R@, (R2)
JMP $2
AISZ R2,4
JMP s1 ;MUST BE HERE
; ENTRY FOUND
$2: ST R2,HENT (R3)
LD R@, SCODEB (R3)
ST R@,CODEB (R3)
JSR PHRET ; PRINT LOC
LD R2,HENT (R3)
LD R1,3(R2) ; TOP RANGE+2
ST R1, @APTOP (R3)
LD R2,2(R2) ;BASE RANGE
JSR @LPRANGE (R3)
JSR QLPCRLF (R3)
JMP HCONTU
.PAGE

CONTROL COMES HERE WHEN USER INSTRUCTION IS TO BE EXECUTED IN A



478
479
480
481
482
483
484
485
486
487
488
489
490
491

493
494
495
496
497
498
499
500
501
582
503
504
505
506
507
508

519
511
512
513
514
515
516
517
518
519

=R ¥ |
2LY

521
522
523
524
525
526

527
528
529
530
531
532
533
534
535

537
538

B31A
B831A
A31A
g31A
031A
p31A
431B
g31c
31D
B31E
@31F
0329
2321
0322
8323
8324
#325
#8325
0325
9325
8325
09325
8325
6325
8325
0326
8327
7328
p329
g32a
032B
#32B
232B
#32B
A32B
032B
8328
#32C
932D
832E
032F
B32F

6335 :

331
9331
0332
8333
0334
0335

8336
0336
p336
9336
6336
8337
9338
8339
#33A
B833B
B33C
33D

831B
8B27
8201
B29¢@
8333
8E0@
8701
A601
A301
81F6
2415

2C14
8736
2103
2C14
872E
2100

2F@6
8145
2F@5
2F1l4
8322
2F15
2200
434C

e g B

P m oW

[

g

o>

gl B F

~e ~e we we

HALT/SNAP LOC. THE LOCATION AFTER THE HALT/SNAP IS SET TO EXIT
TO HRUNB/SRUNB; THE SNAP/HALT LOCATION IS RESTORED TO ITS
ORIGINAL CONTENTS

HRET: =ot+1
HCONTU: LD

~e ~e

I ~e we we o ~o

LD
ST
LD
LD
LD
ST
ST
LD
JMP@

.LOCAL

THESE ARE EXECUTED IMMEDIATELY AFTER THE USERS INSTRUCT. IN THE
HALT/SNAP LOCATION.HRUNB/SRUNB MERELY INIT.

DEBUG

;DON'T DEPEND ON R3 TO GET HALT

;HALT RETURN LOC

R2,HENT (R3) ; TABLE ENTRY OF HALT
RA,1(R2)

RO, @ (R2) ;RESTORE USER CODE
RO, CODEB (R3) ; SECOND HALT

R3, (R2) ;CODE LOC

R1,1(R3) ;HALT +1 CODE
R1,1(R2) ; SAME

RO,1(R3) ;NEW HALT AT L+1

R@, HRET

RSTRIA

THE COMMON CODE RUNB

RUNB: JSR@

LD
JMP

SRUNB: JSR@

LD
JMP

SAVRIA ; SAVE REGISTERS
R1,HCODE (R3)

RUNB

SAVRIA

R1,SCODE (R3)

RUNB

CONTROL COMES HERE AFTER INSTRUCTION IN HALT/SNAP LOC.

EXECUTED. IT WILL BE ALTERED TO EXIT TO HRUN/SRUN; THE LOCATION

FOLLOWING THE HALT/SNAP WILL BE RESTORED

SECOND HALT TO RESTORE HALT AT PREVIOUS LOC

UNB: ST RO ,HRET
ST R1,CODE (R3)
LD R2,HENT (R3) ;LOC OF LAST H TAB
LD R3,HRET ;LOC OF HALT B
; REPLACE CURRENT HALT B WITH ITS CODE
LD RA,1(R2)
ST R@, (R3)
+ REPLACE HALT
LD RA,-1(R3) ;CODE AT HALT A LOC
ST RO,1(R2)
ST R1l,-1(R3) ;STORE CODE AT HALT
LD RO ,HRET
JMP@ RSTRIA
. PAGE
OUTCL:
PHRET:
;ASCII FORMAT
JSR @QLPCRLF (R3)
LD RO,CLCHAR
JSR QLPUT2C (R3)
JSR QLPUTBLK (R3)
LD R#,CL(R3)
JSR @LPUT4H (R3)
RTS 2

CLCHAR: .WORD

. .

CL

‘CODE’ FOR USE BY



DEBUG

539 @33E .PAGE

540 B33E .LOCAL

541 @33E 2F@8C A GO: JSR @LINPUT (R3)

542 @33F 2F@A A JSR @LTCRLF (R3)

543 §346 2104 A JMP GOLOC

544 9341 4C@6 A $1: LI RO,0

545 §342 F327 A SKNE R@,HENT (R3)

546 9343 271F A JMP @EXPEX (R3) ;MUST BE LOC
547 $344 21D6 A JMP HCONTU

548 @345 2F@F A GOLOC: JSR @LADDR (R3)

549 @346 3481 A RCPY R1,RO ;ADDR TO RO
550 9347 2712 A JMP @LRESTOR (R3)

551 9348 .PAGE

552 @348 9463 T DRPTR: .WORD DRTAB ;DUMP RANGE POINTER
553 §349 §403 T DRBASE: .WORD DRTAB ;DUMP RANGE BASE LOCATION
554 @34A 0415 T DRMAX: .WORD DRSZ-1*2+DRTAB ;DUMP RANGE TAB MAX ENTRY
555 @34B .LOCAL

556 @34B ALTER:

557 @34B 2F@C A JSR @LINPUT (R3) :GET CHAR

558 §34C 2FOD A JSR @LRCHAR (R3) ; SET RWORD

559 @34D 2F6AC A JSR @LINPUT (R3)

560 @34E 2FOF A JSR @LADDR (R3)

561 @34F A722 A ST R1,CL(R3) ;SAVE LOC

562 9350 F116 A SKNE R@, VCOMM ;VERIFY COMMA
563 9351 210F A JMP $9

564 §352 271F A JMP @EXPEX (R3)

565 9353 2F1A A ELOOP: JSR @LPUTADR (R3) :PRINT ADR

566 8354 2FBC A $6: JSR @LINPUT (R3)

567 0355 2FOE A JSR @LVALUE (R3) ;STR OR EXP
568 9356 2F@A A JSR @LTCRLF (R3)

569 #357 210C A JMP $8 :ENOR EXIT

579 @358 B722 A $7: ST R1,@CL (R3) : STORE VALUE
571 #9359 F10E A SKNE R@,VCRO

572 @35A 2713 A JMP @LALPHA (R3)

573 @35B 2F1B A JSR QLRDM (R3) ;TEST FOR REG
574 B35C ;AND INC CL IF OK
575 @35C 8324 A LD RO, LCHAR (R3)

576 935D F109 A SKNE RO, VCOMM ; CONTINUE INPUT WITHOUT PROMPT
577 B35E 21F5 A JMP $6

578 @35F 8322 A LD R@,CL (R3)

579 9360 21F2 A JMP ELOOP

580 9361 4CP0 A $9: LI RO, 0

581 0362 A323 A ST RO, RWORD (R3)

582 0363 21F0 A JMP $6

583 0364 :

584 0364 : MULTIPLE WORD ALTER WITHOUT REPROMPT

585 0364 ; TEST FOR COMMA

586 #364 F1@2 A $8: SKNE R@,VCOMM

587 0365 21F2 A JMP $7

588 @366 271F A JMP @EXPEX (R3)

589 @367 0P2C A VCOMM: .WORD °, /256

590 9368 0PPD A VCRO: .WORD CR

591 9369 .PAGE

592 #369 .LOCAL

593 9369 ©936A T FVALU: =041

594 @36A 2F@C A MOVE: JSR @LINPUT (R3) ;GET FIRST CHAN
595 P36B 2FPE A JSR @LVALUE (R3)

596 @36C F1FA A SENE RO, VCOMM ; VERIFY COMMA
597 @36D 2101 A JMP $9

598 @36E 271F A JMP @EXPEX (R3)

599 @36F $0:

10



600
601
602
603
604

606
607
608
609
610
611
612

614
615
616
617
618
619
620
621
622
623

625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640

&A1

ST

642
643
644
645

647
648
649
650
651
652
653
654
655

656
657
658
659
660
661

@36F
a370
8371
p372
8372
8373
0374
9375
8376
8377
2378
8379
037A
8378
837C
937D
BD37E
037F
0380
9381
9382
8382
§382
8382
@382
0383
#383
0383
p384
0385
0386
0387
388
8388
389
#38A
838B
#38C
438D
@38E
B38F

@Aa2a0

USI0

391
0392
0393
0394
#8395
9396
2397
0398
8399
@39A
#39B
g39C
39D
039E

#39E
g39E
039F
A3A0
f3Al
f3a2

A5F9
81D8
8510

2F17
2F@A
271F
81F3
89D2
8600
3689
A200
3689
4991
E661
21FA
4A02
FB21
2713
21F5

9415

2FecC
2FPE
ASE3
81C2
85FA

2F17
2F0A
271F
7F21
7F21
89BB
8600
3680
8209
3680
F1D6
2187
4901
E601
21F8
4A02
EB21
21F4
2713
A722
2F1C
2713

2F@C
2F0A
21FD
2713

>

Bt i i I B i e g

PP DHPPIDBDBDP PR DD PDDD D PP

™

$2:
$1:

O ~e we ~o we

RTOP: .WORD

DEBUG

ST R1,FVALU

LD RO, DRBASE

LD R1,DRTOP
SET UP RANGE PARAMS

JSR @LRANGE (R3)

JSR @LTCRLF (R3)

JMP @EXPEX (R3)

LD RO, FVALU

LD R2,DRBASE

LD R1, (R2)

RXCH R1,R2

ST RO, (R2)

RXCH R1,R2

AISZ R1,1

SKG R1,1(R2)

JMP $1

AIS% RZ,2

SKNE . R2,RPTR(R3)

JMP @LALPHA (R3)

JMP $2

SAME AS DRBASA AND DRMAX

; SAVE

;ADDR TO STORE VALUE
;PUT ADDR IN R2

; PUT WORKING RPTR IN R2
;s INCREMENT ADDR

TOP IS LAST ENTRY OF TABLE TO BE FILLED

DRSZ-1*2+DRTAB

; PUT ADDR IN R2
+GET NEXT LOC IN RANGE

; PUT WORKING RPTR IN R2

; LAST RANGE PAIR?

; LOC FOUND IS CL

; TEMP INDEX INTO RANGE TABLE

;NOT CR/LF

.PAGE
.LOCAL
FIND: JSR @QLINPUT (R3)
JSR @LVALUE (R3)
ST R1,FVALU
LD RO, DRBASE
LD R1,DRTOP
: RANGE DOES INPUT OF FIRST CHAR REQUIRED
JSR @LRANGE (R3)
JSR @QLTCRLF (R3)
JMP QEXPEX (R3)
DSZ RPTR (R3)
DSZ RPTR (R3)
LD R2,DRBASE
$2: LD R1, (R2)
$1: RXCH  R1,R2
LD RE, (R2)
RXCH R1,R2
SKNE R@,FVALU
JMP SFND
AISZ R1,1
SKG R1,1(R2)
JMP $1
AISZ R2,2
SKG R2,RPTR(R3)
JMP $2
JMP QLALPHA (R3)
SFND: ST R1,CL(R3)
JSR @LOUTCL (R3)
JMP @LALPHA (R3)
.PAGE
NOTE: JSR @LINPUT (R3)
JSR @LTCRLF (R3)
JMP NOTE
JMP @LALPHA (R3)

~e

11



662
663
664
665
666
667
668
669
679
671
672
673
674
675
676
677
678
679
680
681

683
684

686
687
688
689
690
691
692
693
694

695
696
697
698
699

700
701
702
703
704
7085
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720

722

#3A2
83a2
#3A2
03A3
B3A4
@345
B3A5
B376
@376
03A7
B3A8
@3A9
@3AA
0 3AB
J3AB
03AB
#3AB
B3AC
@ 3AD
03AE
0 3AF
@3B0
#3B1
#3B1
#3B1
93B2
@3B3
d3B4
@3B5
#3B6
#3B7
@3B8
23B89

03BA
@3BA
@3CF
@3EF
0403

0417
0417
0417
0418
0419
841A
2418
p4a1c
041D
941E
G41F
0420
0420
0420
0421
#3422
0423
0424
0425
0426
p4a27
0428
0428

2F 06
ADFF
A726

2F1B

8322
2F1A
9322
2F19
2713

4D00
2101
4D01
A725
8199
85D1

2F17
2F0A
271F
8B21
4AFE
BB@ 4
8991
2F10
2713

03CF
03EF
0403
9417

290A
F105
21FD
Flp2
21FB
2200
0020
0a00
007F
FFF5
FFF6
2920
TE73
2942
2DFD
Alé62
2950
61F8
A324

F16A

g e g A i it i i i 4 g S

HHRSa3

B g i i i i

~e ~e

BSCODE:

’
LFCODE:

7
CRCODE:

~e e

TYPE:

CHAR:
$1:

RANGE REQUIRES BASE/TOP OF TABLE

DEBUG

JSR @QLPCRLF (R3)
LI R1,-1
ST R1,DELTA (R3)
JSR @QLRD® (R3)
LD RA,CL(R3)
JSR @LPUTADR (R3)
LD RO, @CL (R3)
JSR QLOUTW (R3)
JMP @QLALPHA (R3)
.LOCAL

LI R1,0

JMP S1

LI R1,1

ST R1,FMT (R3)

LD RO, DRBASE

LD R1,DRTOP

; IT WILL FILL

REGA:
HTAB:
HRTAB:
DRTAB:

INPUT:

BLANK:
NULL:
H7F:
DELAY
DELAY1
LECHOI:
PTECHO:
GETC:
ECHOA:

JSR @LRANGE (R3)
JSR @LTCRLF (R3)
JMP @EXPEX (R3)
LD R2,RPTR (R3)
AISZ R2,-2
ST R2,@APTOP (R3)
LD R2,DRBASE
JSR @LPRANGE (R3)
JMP @LALPHA (R3)

.PAGE

.=.4+21

.=HSZ*4+,
.=HRSZ*2+.
.=DRSZ*2+,

.PAGE

.LOCAL

JSR GETC
SKNE R@,NULL
JMP INPUT
SKNE RO, BLANK
JMP INPUT
RTS ]

.WORD ° /256
.WORD ]

.WORD X7F

= OFFF5

= @FFF6
JSR LTECHO-3
.WORD @7E73
JSR SAVE
JSR@ PTECHO
ST ?,SRREG
JSR REST
AND @,47F
ST RO, LCHAR (R3)
.ENDIF

SKNE R@,VLF

12
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~e

;DECREMENT

; INCREMENT VALID

ASCII FORMAT

TEST FOR CR/LF
ERROR EXIT

NEXT RANGE LOC
LAST OF CONCERN
PRANGE PARAM

PRINT RANGE

;H/L TABLE
:HR TABLE
;DR TABLE

:SKIP TO NON BLANK



DEBUG

723 0429 217E A JMP PCR
724 @42A F1l67 A SKNE R@,VCR ;:CR
725 @942B 2416 I JMP PLF
726 #42C Fl64 A SKNE RO ,VESC s ESC
727 642D 271E A JMP @ESCEX (R3)
728 B42E 9200 A RTS "]
729 042F .IF -IMPlé6

730 @642F .PAGE

731 B42F . .LOCAL

732 G42F @038 A TTYAD = 7*8
733 @42F 9A80 A LTTYT: PFLG 2

734 6436 4C30 A LI 0,X°30
735 @431 03F6 A JSRI DELAY1
736 0432 4E@9 A $0: LI 2,9
737 0433 QGA89 A PFLG 2

738 0434 4C00 A LI g.0
739 0435 4F38 A LI 3,TTYAD
740 0436 06863 A ROUT 3

741 9437 58FF A ROR g,1
742 0438 @3F5 A $2: - JSRI DELAY
743 0439 5829 A ROL 6,TA
744 @43A 4AFF A $3: AISZ 2,-1
745 @43B 2161 A JMP $5

746 043C 2104 A JMP $7

747 043D 59FF A $5: ROR 1,1
748 B43E 3481 A RCPY 1,0
749, B43F 0663 A $6: ROUT 3

750 0440 21F7 A JMP $2

751 @441 ACFF A $7: LI g,-1
752 0442 0683 A ROUT 3

753 9443 9206 A RTS

754 0444 .PAGE

755 0444 .LOCAL

756 0444 4F38 A LTECHO: LI 3, TTYAD
757 0445 QA80 A PFLG 2

758 0446 6605 A ROUT 5

759 0447 4E@S8 A LI 2,8
760 0448 8402 A RIN 2

761 0449 0604 A ROUT 4

762 044A 1201 A BOC 2,.42
763 P44B 21FC A JMP .-3
764 044C 4C09 a LI 0,EA
765 044D O3F6 A JSRI DELAY1
766 @44E 58EA A ROR 0,EB
767 B44F 0402 A RIN 2

768 0459 1201 A BOC 2,.+2
769 9451 21F3 A JMP LTECHO+1
770 0452 0663 A $14: ROUT 3

771 0453 @3F5 A JSRI DELAY
772 @454 5826 A ROL @,EC
773 0455 9462 A RIN 2

774 0456 616D A AND 0,3M
775 @457 SDFF A SHR 1,1
776 0458 3182 A RXOR 2,1
777 6459 4AFF A AISZ 2,-1
778 ©845A 21F7 A JMP $14
779 045B @6PA3 A ROUT 3

780 @845C @3F5 A JSRI DELAY
781 945D 4ACFF A LI g,-1
782 B45E 0603 A ROUT 3

783 @45F @3F5 A JSRI DELAY

13



784
785
786
787
788

789
790

792
793
794
795
796
797
798
799

0685
5DF8
3481
0200
8000

Al21
A521
A921
AD21
4700
4400
Al120
4400
AllF
4400
AllE
4406
AllD
4400
AllcC
8112
2300
4700
8118
4000
8115
4000
8112
4000
818F
4000
816C
4000
4300
8104
8504
8904
8DB4
0200

9491

807D
200D
P80A

2995
7E59
6137
29CD
3181
2DFB
4F00
6406
5C@8
1204
4F38
049F P665
@4A0 29D5

H DRI RPIIPPPIPPDIDIPDDTDDEDPDDPP PP >

> >

i g

SM:

SAVE:

REST:

SRREG:
SR:

VESC:
VCR:
VLF:

LTYPEI:
PTTYT:
PUTC:

TYPEA:

ROUT
SHR
RCPY
RTS
.WORD

.PAGE
ST

ROUT

DEBUG

o
¥
(%]

~-

]
¥
(=)}

-

o
+
~

~

~ NN W - R2] <
DWW W
¥ ¥
O oo}

W~
]
+
O

-

o
¥
@

~

]
¥
N

~

~
723 n - - R
-]
¥
~

o]
+
w

-

vaasSs ot aw~aooacasaaaw

2,$R

1,S3R+1
2,8R+2
3,8R+3

X’'7D
CR
LF

LTTYT-5
B7E59
8,VFF
SAVE
2,1
PTTYT
R3,0
6
8,8
2,81
R3,TTYAD
5
REST
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845
846
847
848
849
850
851
852
853

854
855
856
857
858
859
86@
861
862
863

864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
881
892
893
894
895
896
897
898
899
900
9901
902
943
964
905

g4A1
04A2
@4A3
04A4
Pp4A4
B4AS5
6476
#4A7
04A7

04A8
fg4A8
@4A9
04AA
@4AB
B4AC
g4AC
#4AC
#4AD
04AE

O4AF
04AF
@4AF
G4AF
04AF
B4AF
B 4AF
@4AF
P4B0O
04B1
#4B2
#4B2
#4B2
84B2
94B2
04B3
p4B4
94B5
#4B6
94B7
#4B8
04B9
94BA
#4BB
#4BB
94BB
94BB
#4BB
P4BB
84BC
#4BD
#4BE
04BF
04Co
f4C1
94C2
B4C3
04C4
94C5
B4Cé6
p4C7
g4Cs

2103
29D3
2200

8D@2
4409
271E

2478

4COD
2F07
8324
0200

29FB
4CQA
21FA

4D@0
F725
2109

Al@7
5CF8
6119
2F87
8103
6116
2F@7
0200
04BB

4DFC
A56C
AlFC
5CFr4
610D
E10B
Cc1l08
Ccl08
2F@7
81F5
5C04
7982
21F5
p200

H P PP

g o ]

B

g i

(S R i i

DD DD DD DD

DEBUG

;ESC CHAR

;OUTPUT CR

;RO HAS LCHAR

;OUTPUT CR/LF
;OUTPUT LF

;FIRST CHAR

;:GET CHAR

: FORM HEX
;VCA9="9"-"A"+10
;VAM9="A"-16¢

JMP $2+1
$1: JSR REST
RTS
.ENDIF
$2: LD R3,GTEMP
PULL RO
JMP @ESCEX(R3)
GTEMP: .=.+1
.PAGE
PCR: LI RO,CR
PCR1: JSR @QLPUTC (R3)
LD R&,LCHAR(R3)
RTS /]
éLFCR:
PCRLF: JSR PCR
PLF: LI RO,LF
JMP PCR1
. PAGE
.LOCAL
; OUTPUT R@ ACCORDING TO FMT
: FMT =0 HEX
H FMT =1 ASCII
OUTW:
LI R1,0
SKNE R1,FMT (R3)
JMP OUTHEX
; OUTPUT 2 CHARS IN RO
PUT2C:
ST RO, STEMP
SHR RO, 8
AND RO ,VFF
JSR QLPUTC (R3)
LD RO, STEMP
AND RA,VFF
JSR QLPUTC (R3)
RTS [’}
STEMP: =o+]
; OUTPUT RA AS 4 HEX CHAR
PUT4H:
OUT4H:
OUTHEX: LI R1l,-4
ST R1,SCNT
$l: ST RO, STEMP
SHR RO,12
AND RO,VF
SKG RO,V9
ADD RO ,VCA9
ADD RO ,VAM10
JSR @LPUTC (R3)
LD RO, STEMP
SHL RO,4
182z SCNT
JMP $1
RTS 7]
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DEBUG

906 B4C9 @4CA T SCNT: L=+l .

9@¢7 94CA FFF9 A VC@9: .WORD X 30-X"41+10

908 @4CB 0037 A VAM10: .WORD X 41-10

909 @4ACC 0069 A V9: .WORD 9

919 @4CD @@OF A VF: .WORD X'F

911 @4CE OOFF A VFF: .WORD X FF

912 @4ACF .PAGE

913 @4CF .LOCAL

914 @4CF ; TEST IF THE INCREMENT/DECREMENT OF CL REMAINS IN RANGE ALLOWED.
915 P4CF 8722 A RD@: LD R1,CL(R3)

916 @4D@ 2F09 A JSR @LRTEST (R3)

917 94D1 2163 A JMP $2 ; IN R
918 @4D2 C726 A ADD R1,DELTA (R3)

919 @4D3 A722 A $3: ST R1,CL(R3)

92¢ @4D4 0200 A RTS [

921 @4D5 C726 A $2: ADD R1,DELTA (R3)

922 @4D6 2F09 A JSR @LRTEST (R3)

923 @4D7 ; HAS TO BE IN R OR ERROR

924 @4D7 21FB A JMP $3

925 @4D8 271F A JMP @EXPEX (R3)

926 @4D9 ;

927 @4D9 :

928 @4D9 : TEST CURRENT CHARACTER FOR LF,CR

929 @4D9 ;

930 94D9 8324 A TCRLF: LD RO ,LCHAR(R3)

931 @4DA F1B8 A SKNE R@,VLF

932 @4DB 6201 A RTS 1

933 @4DC FIBS A SKNE RO,VCR

934 94DD #2061 A RTS 1

935 @4DE 0200 A RTS ] :NOT FOUND
936 PADF .LOCAL

937 @4DF . TEST IF R1 VALUE IS IN REG

938 @4DF ; SAVE AREA

939 @4DF ES506 A RTEST: SKG R1,REGEND

94p G4EQ 2161 A JMP $1

941 G4E1l 9201 A RTS 1 :NOT REG SAVE
942 P4E2 ES562 A $1: SKG R1,REGAM1

943 P4E3 0201 A RTS 1 ;:NOT REG SAVE
944 P4E4 0200 A RTS ) +REG SAVE
945 @4E5 @3B9 T REGAM1l: .WORD REGA-1

946 P4E6 @3CD T REGEND: .WORD REGA+19

947 @4E7 ;

948 P4E7 : TEST FOR LF,CR,COMMA,COLON

949 @4E7 :

950 B4E7 .LOCAL

951 @4E7 2FPA A TTERM: JSR @LTCRLF (R3)

952 @4E8 2161 A JMP $1

953 @4E9 £201 A RTS 1 ; FOUND
954 @4EA ; RO CONTAINS CHARACTER AS A RESULT OF TLFCR
955 @4EA F148 A $1: SKNE R@,VCOMMA

956 @4EB 0201 A RTS 1 ; FOUND
957 P4EC F145 A SKNE R@,VCOLON

958 @4ED 0201 A RTS 1 ; FOUND
959 P4EE 0260 A RTS i} ;:NOT FOUND
960 BAEF .PAGE

961 Q4EF .LOCAL

962 Q4EF :

963 Q@4EF ; GET STRING OR EXPRESSION

964 D4EF :

965 P4EF 8324 A VALUE: LD RO, LCHAR (R3)

966 @4F@ F110 A SKNE RO ,VQU

16



DEBUG

967 @4F1 2102 A JMP PQUOTE
968 G4F2 2FPB A JSR @LEXPR (R3)
969 O4F3 #2008 A RTS 8
970 B4F4 ; STRING
971 @4F4 4DPG A PQUOTE: LI R1,9
972 @4F5 A540 A ST R1,RESULT
973 P4F6 2F@8 A $1: JSR @LGETC (R3)
974 @4F7 ; POSITION LAST CHAR
975 @4F7 853E A LD R1,RESULT
976 @4F8 F1#8 A SKNE RO, VQU
977 B4F9 2105 A JMP $2
978 @AFA 5D@8 A STSTR: SHL R1,8
979 G4FB 6506 A AND R1,VFFO0@ :R1 NEED RESULT
980 @4FC 3182 A RXOR RO,R1
981 @4FD AS538 A ST R1,RESULT
982 @4FE 21F7 A JMP $1
983 @4FF 2FOC A $2: JSR @LINPUT (R3) :POSITION TO CHAR PAST LAST QUOTE
984 0500 0200 A RTS ]
985 @501 6627 A VQU: .WORD ‘7’ /256
986 @502 FF@P A VFF@0: .WORD X ‘FFo0
987 0503 ;
988 05083 ; EVALUATE EXPR AND DETERMINE
989 @503 ;IF VALID ADDR
999 0563 :
991 8563 .LOCAL
992 @563 ADDR:
993 @503 2F@B A JSR @LEXPR (R3)
994 9564 0200 A RTS g
995 @585 .PAGE
996 8505 :INPUT: RO CURRENT ENTRY OF RANGE TABLE
997 4585 : R1 MAX RANGE TABLE ENTRY
998 6585 ;OUTPUT: RPTR (RANGE TABLE ENTRY) UPDATED TO CURRENT ENTRY
999 @585 : TABLE UPDATED
10066 6585 .LOCAL
1061 @565 A321 A RANGE: ST R@,RPTR (R3) s CURRENT
1662 6506 A522 A ST R1,RMAX s MAX
1903 6567 2FAC A MORER: JSR @LINPUT (R3) ;sNON/BLANK CHAR
1064 0508 4EQG A LI R2,0
1005 6569 AB23 A ST R2,RWORD (R3) sRESET REG LOC
1066 856A 8B21 A LD R2,RPTR (R3)
1667 @50B E91D A SKG R2,RMAX :EXCEED TABLE
1008 #56C 2161 A JMP $0
1809 @50D 27286 A JMp @OVREX (R3) +SIZE
1019 @S6E $0:
1611 @SOE 2F@D A JSR @LRCHAR (R3) :TEST FOR 'R’
1612 @50F : AND UPDATE RWORD
1613 050F 2119 A JMP RR ; FOUND
1814 9518 ; NOT AN ‘R’
1615 8518 2F@GF A $3: JSR @LADDR (R3)
1016 @511 B721 A $4: ST R1,@RPTR(R3) :STORE RESULT
19017 6512 Fl1F A SKNE RO, VCOLON ;TEST FOR “:° SECOND HALF
1618 @513 2169 A JMP $2
1019 @514 8B21 A $1: LD R2,RPTR (R3) ; SECOND
1020 9515 A601 A ST R1,1(R2) : 16 LOCATION
1021 8516 4A@2 A AISZ R2,2 ; INCREMENT RANGE
1622 8517 AB21 A ST R2,RPTR (R3)
1623 6518 F11A A SKNE RO, VCOMMA +FINAL RANGE
1624 6519 21ED A JMP MORER ;MORE RANGES
1625 @51A 2FBA A JSR @LTCRLF (R3)
1826 @#51B 271F A JMP @EXPEX (R3) :NO
1027 @51C 0260 A RTS )] ; YES
1828 @51D ; PROCESS SECOND PART OF RANGE
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1829
1030
1831
10832
1833
1034
1835
1036
19837
1938
1039
1040
1041
1042
1043
1044
1845
1646

1047

1048
1049
1050
1851
1652
1853
1854
1855
1956
1057
1058
1859
1060
1861
1062

1063
1064
1065
1066
10867
1068
1069
1070
1871
1972
1873
1074
1875
1876
1877
1078
1879
1980
1081
1982
1083
1484
1085
1086
1087
1088

951D
@851E
B51F
8520
9520
0520
8521
09522
8523
0524
0525
9525
8526
8527
0528
9529
0529
8529

@52A

052A
B52A
052A
B852A
f52A
052B
852C
B52D
B52E
@52F
0530
8531
8532
8533
0534

8535
68535
B8535
8535
8536
8537
#538
539
053A
8538
053C
53D
0853E
@53F
@53F
@53F
0549
0541
9541
541
9541
8541
541
8542
B8543
0543

2FoC
2FQF
21F4

2F@C
F111
2102
2F QA
21EB

850E
B721
4913
21EB

852A

8324
F105
2101
0201
8165
A323
8200
pB52
P03A
#B2C
#3BA

0536
8537
8538
8324
4D00
ASFA
ASFB
A5F9
2928
2104

8324
2925

F9F3
271F

Co@5

>

i

B

PP PP AAA

>

DEBUG

; STORE SECOND

;s COMMA YES
s REGULAR
;REG 0

sREG 19

$2: JSR QLINPUT (R3)
JSR QLADDR (R3)
JMP $1
; PROCESS R TO SEE IF ALL REGISTERS
; GET NEXT PAST R
RR: JSR QLINPUT (R3)
SKNE RO, VCOMMA
JIMP RR1
JSR @LTCRLF (R3)
JMP $3
; A COMPLETE REG DUMP REQUEST
RR1: LD R1,REGADR
ST R1, @RPTR (R3)
AISZ R1,19
JMP $1
; RANGE PERFORMS INPUT OF ALL CHAR IN RANGE
; ESPECIALLY THE FIRST
RMAX: L=+l

; MAX ENTRY IS THE ENTRY BASE BEYOND END OF TABLE

IF EQUAL SET RWORD < REGADR AND

CHAR ASSUMED TO BE INPUT

RO, LCHAR (R3)
R@,VR

$1

1

RO, REGADR
R@, RWORD (R3)
%]

‘R°/256
“:°/256

‘, /256
REGA

RO, LCHAR (R3)
R1,0
R1,CURR
R1,0P
R1,RESULT
GETSYN
VECTOR

EXIT AT RET+6. ELSE EXIT AT RET+l.

Py

R

;s UPDATE
s RWORD
sEXIT

;s CURRENT SYSTEM

;EXPR RESULT

;CURRENT OPERATOR

;OPERATOR IS

; CURRENT SYATAX

;OPERATOR +

;GET NEXT SYN

; ON FIRST ITEM BYPASS DUP SYN TEST

RO, LCHAR (R3)

.PAGE

.LOCAL
: TEST LCHAR FOR ‘R’
r
RCHAR: LD

SKNE

JMP

RTS
S1: LD

ST

RTS
VR: .WORD
VCOLON: .WORD
VCOMMA: .WORD
REGADR: .WORD

.PAGE

.LOCAL
; FIRST
CURR: =.+1
RESULT: .=.+1
OP: .=.+]
EXPR: LD

LI

ST

ST

ST

JSR

JMP
ACHAR:

LD
ASYN: JSR

~e ws wa we ~e

VECTOR:

SKNE
JMP

ADD

GETSYN

R2 HAS SYNTAX TYPE
R1 HAS SPECIAL BASED ON SYN TYPE
RO HAS LCHAR

R2,CURR
@EXPEX (R3)

R2,0PADR

18
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sERROR EXIT



0544
#545
0546
8547
#548
549
#54A
#54A
#54B
#54B
p54C
854C
54D
@54E
954E
@54F
2550
@551
0552
8553
#554
8555
0556
B556
557
0558

559
#55A
#55B
@55C
55
B55E
#55F
B55F
0560
8561
2562
8563
0564
0565

3566
9566
2566
0566
566
567
0568
8569
056A
#2568
B56C
P56D
A56E
B56F
8570
571
572
8573
8574
8575
8576

2200
2104
2187
210E
271F
0545

ASEC
DIOFD

A9ES
21F1

81E8
4800
2143
C5E4
A5E3
21F7
5191
21FB

8324
8723
2F@9

2185
C5DB
89D9
4700
0208
271F

89D6
E91B
2101
271F
E949
271F
21F4

F113
210E
Fli2
2108
2914
21eC
2F18
2102
4EB2
0200
4E03
0200
4D@1
2F@C
4E00
0200
4D00

- A . B

BPDPDPIP O PPDPPPP PP PP DD DD

it i - i i i o

JMP (R2)
OPVEC: JMP STOROP s @ STORE OP
JMP PEROP : 1 PERFORM OP
JMP EXPEXT :+ 2 EXIT
JMP @EXPEX(R3) ;s 3 ERROR
OPADR: .WORD OPVEC
;s STORE NEW INTO CURRENT
STOROP: ST R1,0P
$2:
SUB R2,0PADR
: VALUE IN R2 HAS BEEN MODIFIED TO
ST R2,CURR
JMP ACHAR
: PERFORM OP
PEROP: LD RO ,0P
AISZ RO, 0 :TEST IF @
JIMP MINUS
$4: ADD R1,RESULT
ST R1,RESULT
JMP $2 s STORE SYNTAX
MINUS: CAI R1,1
JIMP $4
; EXPR EXIT -- CANNOT BE OPERATOR LAST
EXPEXT: LD RO, LCHAR (R3)
$5: LD R1,RWORD (R3)
JSR @QLRTEST (R3) s REG
JMP $10 s YES-MUST BE ©-19
$6: ADD R1,RESULT
LD R2,CURR
AISZ R2,8 s TEST IF OPERATOR
TS ]
JMP @EXPEX (R3) ;YES ERROR
: A REG ITEM IS @ < R < 28
$10: LD R2,RESULT
SKG R2,V19
JMP $11 sRESET > 19
JMP @EXPEX (R3) ; ERROR
$11: SKG R2,VM1 : >=0?
JMP @EXPEX(R3)
JMP $6
. PAGE
; TO GET A VALID SYNTAX ITEM,
; R1 NUM, OPERATOR TYPE, R2 SYNTAX ITEM.
.LOCAL
GETSYN: SKNE RO ,VPLUS ;PLUS ?
JMP PLSCOD
SKNE R@,VMINUS ;s MINUS
JMP MINCOD
JSR GETNUM
JMP $2 ;s FOUND
JSR @LTTERM (R3)
JMP $4
LI R2,2 ; FOUND
RTS '}
S$4: LI R2,3 ;NON SYN
RTS 0
MINCOD: LI R1,1 :MIN OP
$10: JSR QLINPUT (R3)
$1: LI R2,0 ;OP SYN
RTS "]
PLSCOD: LI R1,0

DEBUG

19

INPUT RO LAST CHAR, OUTPUT R# NEW LAST CH

sMOVE SCANNER POSITION

FORM ADDRESS SO CHANGE BACK



1158
1151
1152
1153
1154
1155
1156
1157

1158
1159
1168
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1188
1181
1182

1183
1184
1185
1186
1187
1188
1189
1199
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1292
1203
1204
1205
1206
1297
1208
1209
1210

0577
@578
8579
957A
#57B
857C
#57D
#57E

#57F
@57F
@57F
A57F
957F
957F
@57F
057F
2580
581
8582
8583
n584
p585
8586
0587
9588
8588
8589
a58a
#58B
#58B
858B
#58C
258D

P58E
058E
#58E
058E
058E
058E
#58E
O58F
2590
8591
8592
09593
#594
B595
0596
0597
2598
8598
09599
259A
9598
859C
#59C
859D
#59E
B59F
85a0
@5A1

21FB
4E01
2200
p@82B
602D
2613
P02E
poBF

F1FD
2193
290E
2200
2201
8722
2F09
2101
2183

D504
8903
AB23

2F@C
6200
f3BA

B58F
8590
4DP0
AS5FD
4DFF
ASFA
El14
2106
E113
2109

E115
2102
E11l1
2104

85F2
79F0
0200
0201
4809
61DC

ol g g i

b g g g

H > >

PP BP D PRI PP DDEA

JMP
$2: LI

RTS
VPLUS: .WORD

VMINUS: .WORD
V19: .WORD
VDOT: .WORD
VOOOF: .WORD
.PAGE
.LOCAL

INPUT RO CHAR
OUTPUT R@ LCHAR
RTS+1 NOT FOUND
RTS +@ FOUND

i
i
H
i
+ PROCESS . IF PRESENT OR GOTO GETHEX
G .

DEBUG

;OPERAND SYN

ETNUM: SKNE RO ,VDOT : .
JMP PCL
JSR GETHEX
RTS [ ; FOUND
RTS 1 :NOT FOUND
PCL: LD R1,CL(R3)
JSR @QLRTEST (R3)
JMP $2 ;IN REGISTER
JMp s1 :FOUND AND NOT IN REG
$2:
SUB R1,REGAQ1
LD R2,REGAQ1
ST R2,RWORD (R3)
; IF DOT “.° IS ‘R’ THEN CL MUST BE
; 0-19 TILL END OF EXPR. THEN ADD RWORD.
$1: JSR @LINPUT (R3) ;UPDATE SCANNER
RTS 0
REGAOl: .WORD REGA
.PAGE
; INPUT R@ LCHAR
; OUTPUT R1 RESULT
; RTS @ FOUND
; RTS \ NOT FOUND
.LOCAL
CCNT: =01
NUM: =+l
GETHEX: LI R1,0
ST R1,NUM
LI R1,-1
ST R1,CCNT
$1: SKG RO, V2F
JMP HEXEX ;TEST A-F
SKG RO,V39
JMP PO9 :PROCESS #-9
; TEST FOR A-F
TAF: SKG RO,V40
JMP HEXEX : DONE
SKG RO,V46
JMP PAF ; A-F
; TEST RESULT AND EXIT
HEXEX: LD R1,NUM
182 CCNT
RTS )
RTS 1 ;NUM FOUND
PAF: AISZ RO, 9 : 41-46 > 4A > 4F
PO9: AND RO,VO0OF ;sMASK OFF X'40°

20



@5a2
#5A3
95A4
#5A5
O5A6
B5A7
#5A8
579
@5AA
g 5AB
@5AC
#5AD
@5AE

B5AF
O5AF
g5AF
@5AF
05AF
O5AF
@5AF
#5B@
@#5B1
#5B2
#5B3
#5B4
#5B5

‘#5B6

#5B6
#5B6
B5B7
B85B8
#5B9
#5BA
05BB

B#5BC
B5BC
#5BC
#5BD
A5BE
95BF
B85CH
05C9
85Co
B25C@
95C1
g5C2
B#5C3
05C4
B5C5
B5C6
85C7
95C8
f5C9
#5CA
9#5CA
95CB
B5CcC
#5CD
B#5CE
B5CE
@5CF

85EC
79EA
5D04
3108
A5ES8
2F@C
21EB
g@2F
9039
0041
0046
FFFF
0040

A90B
8200
8601
2F11
8907
8601
A722

4202
E962
21F6
0200
@#5BB
B#5BC

#5BD
#5BE
@5BF
#5C0@
0020

AlFC
A5FC
2F06
81F9
2935
4C08
AlF8
91F5
2F19
2F14

7DF4
3081
4DP06
ASEE

89EE
79EC

P gk g g

ERER Y DB

PHAMEA

o

LD
ISZ
SHL
RADD
ST
JSR
JMP
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

V2F:
V39:
v4al:
V46:
VM1:
V4g:

.PAGE
.LOCAL

PRINT THE ELEME

~e o w

DEBUG

R1,NUM
CCNT
R1,4
RO,R1
R1,NUM
@LINPUT (R3)
$1

X’ 2F
X’39

X 41

X 46
-1

X 40

NTS IN A

INPUT R2 BASE RANGE
PTOP HAS TOP RANGE

i==1
;MULT BY 16
;ADD NEW

RANG

t
wn

;BASE LOC
; TOP LOC
;OUTPUT CONTINUE

;UPDATE CL AFTER OUTPUT
;IN CASE OF ESC

; DONE
; TOP RANGE TO PRINT
;BASE RANGE TO PRINT

AND OUTPUT

;RO HAS ADR

;# OF COLUMS

s REMAINING COLS
;OUTPUT CONTENTS
;sOF LOCATION

; 0 REMAIN

PRANGE:
$1: ST R2,PBASE
LD R@, (R2)
LD R1,1(R2)
JSR @LOUTPUT (R3)
LD R2,PBASE
LD R1,1(R2)
ST R1,CL(R3)
AISZ R2,2
SKG R2,PTOP
JMp $1
RTS @
PTOP: =41
PBASE: c=o+]
.PAGE
; FORMAT THE LOCATION IN R@ TO R1
I: =.+]
BADDR: =41
TADDR: =041
RCNT: o+l
IBLANK = ° ’/256
: RO BOTTOM ADDRESS
: R1 TOP ADDRESS
OUTPUT: ST R@,BADDR
ST R1,TADDR
NEWL: JSR @LPCRLF (R3)
LD RB ,BADDR
JSR PUTADR
LI RO, LENG
ST R@,RCNT
OLDL: LD RO, @BADDR
JSR @LOUTW (R3)
JSR @LPUTBLK (R3)
; DECREMENT REMAINING COL COUNT
DSZ RCNT
NOP
LI R1,0
ST R1,I
; I IS INDEX TO COUNT # OF DUP LICATES
LD R2,BADDR
$5: 182 I
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1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296

1297
1298
1299
1300
1301
1302
13083
1304
1385
1306
1307
1308
1309
13190
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1339
1331
1332
1333

0500
05D1
95D2
#5D3
85D4
05D5
85D5
@5D5
8506
05D7
05D8
@509
@5DA
95DB
85DB
05DB
85DB
@5DB
05DB
@5DB
@5DC
@5DD
@5DE
@5DE
@5DE

@5DE
@5DE
@5DF
A5ED
A5E1
A5E2
A5E2
P5E2
@5E2
@5E3
05E4
@5E5
@5E5
B5E5
@5E5
f5E6
05E7
@5E8
@5E9
#5EA
OS5EB
@5EB
@5EC
B5ED
OSEE
@5EF
@5EF
O5F0@
A5F1
B5F2
@5F3
@5F4
G5F4
B5F4
B5F4
A5F4
@5F5

85EB
3909
ESEB
2101
2200

8200
AS51F
951E
A51D
F11C
21F4

81E0
E1E2
2116

81DE
C1DF
4801
AlDB

89D9
D9DB
A9D7

89D6
D9@cC
A9D4
4700
2101
21D7

4Co9
E1CF
2101
21D3

81CD
Clg2
AlCB
21F2
0008
2008

79C8
21D1

ot i i

B

> P >

> >

PP DD PP DDD DD

g

2:

LD e~

~e we e we we ~wo

; NEED TO DECIDE HOW MANY LINES TO

.

DEBUG

LD R1,I
RADD R2,R1
SKG R1,TADDR
JMP $2

RTS 0

DONE - ALL REMAINING THE SAME
TEST FOR DUPLICATE

LD RO, (R2)
ST R1,0TEMP
LD R1,Q@OTEMP
ST R1,0TEMP
SKNE R@,OTEMP
JMP $5

RO HAS VALUE ALREADY PRINTED

ALL DUP FOUND
DO THEY EXCEED # LEFT ON LINE

LD RO,I
SKG RO, RCNT
JMP DOONE

SKIP BECAUSE OF DUP

; R1=BADDR+I

;NEED TO PRINT ALL

r
DUPFIL: LD RO, BADDR
ADD R#,RCNT ;7 (MAY BE ZERO)
AISZ RO,1
ST RO,BADDR
r
; THE NEXT ADDRESS WILL BE AT LEAST ON NEXT LINE
7
LD R2,I
SUB R2,RCNT
ST R2,I
; BADDR MOVED UP SO I DECREMENTED
’
$8: LD R2,I
SUB R2,VLENG
ST R2,1
AISZ R2,0
JMP $19
JMP NEWL
$10: ;I <= @ JMP TO NEWL
LI RO,0
SKG RO,I
JMP INCBAD ; INCREM BASE ADDR
JMP NEWL :BASE IS UPDATED
; SO PRINT IT
INCBAD: LD RO,BADDR
ADD RO ,VLENG
ST R@,BADDR
JMP $8
VLENG: .WORD LENG
LENG = 8 ; LINE LENGTH
I
; JUST PRINT ONE
’
DOONE: Is2Z BADDR
JMP OLDL

22



DEBUG

1334 95F6 @5F7 T OTEMP: .=.t1

1335 B5F7 7

1336 B5F7 7

1337 @5F7 H

1338 @5F7 4C20 A PUTBLK: LI RO, IBLANK

1339 @5F8 2F97 A JSR @QLPUTC (R3)

1346 O5F9 0280 A RTS

1341 @5FA .PAGE

1342 @5FA .LOCAL

1343 @5FA H RO HAS LOC

1344 @SFA Al19D A PUTADR: ST R@ ,ADRVAL

1345 @5FB 3181 A RCPY RO,R1

1346 @5FC 2FP9 A JSR @LRTEST (R3)

1347 @5FD 2164 A JMP $1 ; YES ‘R’
1348 @5FE 2F15 A $2: JSR @LPUT4H (R3)

1349 @SFF 2F14 A JSR QLPUTBLK (R3)

1350 0600 2F14 A JSR @LPUTBLK (R3) ; PUT BLANKS
1351 0601 @200 A RTS "]

1352 9602 + R VALUE

1353 9662 D106 A S$1: SUB RO,REGASO sREGISTER
1354 06063 Alg4 A ST R@,ADRVAL ; VALUE
1355 0604 4C52 A LI RO, IR

1356 0605 2F@7 A JSR @LPUTC (R3)

1357 0606 8141 A LD R@,ADRVAL

1358 6607 21F6 A JMP $2

1359 0608 0609 T ADRVAL: .=.+1

1360 0609 O3BA T REGA@O: .WORD REGA

1361 060A . PAGE

1362 060A . LOCAL

1363 060A 0668 A STKFUL=8

1364 060A 9001 A IEN=1

1365 060A ¢@@9 A TSTIEN=9

1366 860A POPA A CYOV = 10

1367 060A 060D A SELX = 13

1368 060A 060B T SRET: =+

1369 060B 060C T STEMP: .=.+1

1370 660C 060D T IENST: .=.+1

1371 060D @6PE T SELST: .=.+1

1372 060E SAVER:SAVREG:

1373 9606E 191E A BOC TSTIEN, $2

1374 960F B13F A ST RO, QREGAD

1375 0616 4CFF A LI RO,-1 :+SET RESTORE TO LEAVE CPU DISABLED
1376 P#611 ALlFA A $3: ST R@, IENST

1377 #6122 1801 A BOC STKFUL, .+2

1378 9613 2101 A JMP -+2

1379 0614 0000 A HALT ;HALT ON STACK FULL
1380 0615 4406 A PULL RB ;SAVE SAVEREG RETURN
1381 0616 AlF3 A ST RO, SRET

1382 0617 0080 A PUSHF ; SAVE STATUS FLAGS
1383 0618 4400 A PULL RO

1384 0619 B13A A ST RO, @REG28

1385 #61A 4CP1 A LI RO,1

1386 9#61B 58FE A ROR RO, 2

1387 @61C AlFQ A ST R@,SELST

1388 061D 4400 A PULL RO ;SAVE ADDR OF DEBUG CALL
1389 061E 48FF A AISZ R@,-1

1396 @661F AlEB A ST R@,STEMP

1391 P628 B52F A ST R1,@REGAl

1392 9621 BY92F A ST R2,@REGA2

1393 @622 BD2F A ST R3,@REGA3

1394 P9623 4DOF A LI R1,STSZ-1

23



1395
1396
1397
1398
1399
1400
1401
1462
1403
1404
1405
1406
1407
1408

1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1439
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447

0624
0625
0626
0627
0628
0629
062A
062B
862C
862D
06 2E
062F
0630
2631

0632
0632
p632
9633
0634
2635
0636
8637
9638
0639
063A
#63B
#63C
463D
086 3E
06 3E
063F
0640
0641
0642
0643
0644
8645
P646
8647
0648
0649
064A
064B
964cC
264D
B64E
P64F
2650
0651
9652
0653
0654
0655

B892E
4400
A200
4A01
49FF
21FB
81EQ
8D@5
25DD
9980
B12#9
4C00
21E@
g21cC

AllB
4E10
4400
4AFF
21FD
4D10
8919
3600
8200
4000
49FF
21FA

9115
4000
0280
on00
81ca
1B@1
OA8H
8108
4000
9187
9507
9907
9D@a7
79C@
0100
n200
064F
@3BA
#3BB
f#3BC
93BD
A3BE
B3CE
0250

BPPIEDD DD DD
[
o

RESTOR: ST

$1: PULL

$2: LD

LD
PUSH
AISZ
JMP
;7 RESTORE LINE
LD
PUSH
PULLF
SFLG
LD
BOC
PFLG
LD
PUSH
LD
LD
LD
LD
I1S2
RTI
RTS
SRET: =.+1
REGAD: .WORD
REGAl: .WORD
REGA2: .WORD
REGA3: .WORD
REGA4: .WORD
REG20: .WORD
.END

HHEEESEAE3PR PRI RPREIIPIPIP DR RDDDDPD D

POINTERS GENERATED
0016 BG4AD T

*kkkkk

DEBUG

R2,REGA4
RO
RO, (R2)
R2,1
R1,-1
$1
RO, STEMP
R3,$4
@SRET
IEN
RO, @REGAS
RO, 0
$3
DBASE

R@, SRET
R2,8TS2

RO, (R2)
RO
R1,-1

REG
RO, QREG24
RO

2
R@,SELST
NEG, .+2
2
R@, $SRET
RO

RO, @REGAD
R1l,@REGAl
R2,@REGA2
R3,@REGA3

IENST
g
%}

REGA
REGA+1
REGA+2
REGA+3
REGA+4
REGA+20
DEBUG

@ ERRORS IN ASSEMBLY Tk K kkKk

;GET DEBUG RETURN ADDRESS IN R#

;SET RESTORE TO ENABLE CPU ON EXIT

;SAVE ADDRESS TO EXIT TO

;CLEAR STACK

:LIFO

; RESTORE FLAGS

7+ SET SELX FLAG

~e

CLEAR SELX FLAG
;INIT STACK FOR RTS/RTI

s RESTORE CPU ENABLE



$8.
B36F T

$1.
#378 T

$17
PAE2 T

$1cC
p625 T

$24
#4A4 T

$2D
9638 T

$5=
8557 T

SCNT5
94CO9 T

ADDR
2583 T

ASYN
0549 T

CL
6022 A

CURR
#535 T

DOONE
O5F4 T

EB
016 A

EXPR
p538 T

GPCS
0018 A

HENT
0827 A
HRMAX
g@2D A

IEN
00081 A

LECHOI
p420 T

LOUTCL
go1C A

LRANGE
0017 A

$02
g432 T

$1/
@38F T

$18
P4EA T

$1D
0634 T

$26
#4D5 T

$32
pa3a T

$5A
@SCF T

SINIT"
#25B T

ADHRUN
0011 B

BADDR
g5BD T

CLCHAR

#33D T

cyov
000A A

DRBASA
021B T

EC
P226 A

FIND
p383 T

GTEMP
04A7 T

HEXEX
g59Cc T
HRPTR
B@2B A

IENST
p60C T

LECOA
9001 A

LOUTPU
ga11 A

LRCHAR
p0eD A

$0;
G50E

$10
A3AE

$19
P4F6

g2"
274

$29
O4FF

$36
04D3

$6-
8354

$M3
9464

T

ADRVAL

0608

BLANK

41D

T

T

CLEAR

2296

DBASE

g21C

T

T

DRBASE

p349

T

ECHOA

0423

FMT
2025

H7F
@41F

HFND
8302

HRSZ
000A

IMP16

FFFF

LECOI

poop

T

A

T

A

A

A

LOUTW

0819

LRD#
p01B

A

A

$1"
026F

$10=
#55F

$1;
9514

$2$
0297

$2;
851D

$3;
8510

$62
043F

$R3
0487

T

ADSRUN

0010

B

BOFFSE

9010

CODE
BR32

A

A

DEBUG

9250

T

DRMAX

#34A

T

ELOOP

353

FVALU

0369

HALT
92B1

HMARK

8023

T

T

T

A

HRTAB

@3EF

T

INCBAD

B5EF

LENG
poo8

T

A

LPCRLF

poo6

A

LRESTO

8012

A

$1%
0229 T

$16>
p573 T

$1<
G52E T

$2&
02B6 T

$2=
054B T

$3C
p611 T

$6=
@55A T

SRET (
B2E4 T

AERADR
9296 T

BS
9065F A

CODEB
6@33 A

DEBUG1
92106 T

DRPTR
p348 T

ERR
9294 T

GETC
0422 T

HBASE
0629 A

HMAX
6027 A
HRUN
P2F1 T

INPUT
9417 T

LEXPR
2088 A

LPRANG
2810 A

LRTEST
2869 A

DEBUG

$ls
p2C1 T

$10A
95EB T

$1>
6574 T

$2)
@2FA T

$2>
8578 T

$4;
p511 T

$7-
6356 T
SRETC
P60A T

AEREX
9291 T

BSCODE
@3A2 T

CPAD
B25A T

DEBUG2
8252 T

DRSZ
200a A

ESC
p293 T

GETHEX
6596 T

HBASEA
0219 T

HOK
#2C4 T
HRUNB
8325 T

IR
8052 a

LF
#00A A

LPUT2C
poos A

LTCRLF
g8oA A

$1°
#2D6 T

$11=
p563 T

$12
058B T

$2*
P30F T

$2?
8588 T

$4=
p551 T

$72
p4a41 T

SRETD
P64E T

AHRUNB
9613 B

CCNT
@58E T

CR
666D A

DELAY
FFF5 A

DRTAB
0403 T

ESCADR
P29B T

GETNUM
#57F T

HBASEB
02BO T

HPTR
9828 A
HSZ
o008 A

JMPI
8217 T

LFCODE
B3A5 T

LPUT4H
615 A

LTECHO
p444 T

25

$1)
B2F6 T

$14
g4A2 T

sle
9594 T

$2.
6377 T

$2A
85D5 T

$4>
as570 T

$8-
p364 T

$STEMP5
P4BA T

ALTER
#34B T

CEND
828F T

CRCODE
63A6 T

DELAY1
FFF6 A

DRTOP
6382 T

ESCEX
001E A

GETSYN
#566 T

HCODE
pB306 A

HRBASA
821Aa T
HTAB

B3CF T

LADDR
@00F A

LGETC
0008 A

LPUTAD
go1A A

LTTERM
0018 A

$1*
#30B T

$143
p452 T

$1A
@5AF T

$2/
@38E T

$2B
@5FE T

$4cC
#9631 T

$8A
@SE5 T

$TEMPC
P60B T

APTOP
0064 A

CFND
9273 T

CTAB

6275 T

DELTA
0626 A

DUPFIL
O5DE T

EXPEX
PA1F A

GO
P33E T

HCODEB
9631 A

HRBASE
9@2C A
I

@5BC T

LALPHA
p013 a

LHOK
pel6 A

LPUTBL
6314 A

LTTYT
P42F T

$1,
9341 T

$15
@4BD T

$1B
p662 T

$22
#438 T

s$2Cc
962D T

$52
043D T

$9-
9361 T

ACHAR
@p53F T

ASRUNB
912 B

CHAR
@3AD T

CTADR
g29C T

DIA
8218 T

EA
2009 A

EXPEXT
8556 T

GOLOC
#345 T

HCONTU
#31B T

HRET

B31A T
IBLANK
0020 A

LCHAR
0824 A

LINPUT
#068C A

LPUTC
2087 A

LTYPA
p983 A



LTYPEI
9494 T

NULL
@41E T

OUTCL
p336 T

PCHAR
g@2D A

PQUOTE
#4F4 T

OMARK
@03F A

REGA
03BA T

REGEND
@4E6 T

RSTRIA
p815 B

SELST
066D T

STSTR
@4FA T

TTERM
G4E7 T
V41l

@g5AB T

VCR
2492 T

VM1
@5AD T

E196

LTYPI LVALUE
@382 A OQOE A

NUM OFFSET
g58F T 0601 A

OUTHEX OUTPUT
@4BB T 65CO0 T

PCL PCR
p584 T 04A8 T

PRANGE PTECHO
@S5AF T @421 T

RO Rl
2000 A 0001 A

REGA@ REGA@S
064F T 0609 T

REPLAC RESET
@2BD T B2A3 T

RTEST RUNB
P4DF T @32B T

SELX SFND
009D A O39B T

STSZ TA
0016 A 0029 A

TTYAD TYPE
0038 A O3AB T
V46 V9
P5AC T @4CC T

VCR® VDOT
#368 T @57D T

VMINUS VOV
@57B T @G2A2 T

4DC9

DEBUG

MINCOD MINUS MORER
#572 T 6554 T 8587 T

OLDL OP OPADR
@5C7 T 6537 T 8549 T

OUTW OVER OVRADR
G4AF T Q29E T 029D T

PCR1 PCRLF PEROP
04A9 T O4AC T OS54E T

PTOP PTTYT PUT2C
O5BA T 0495 T @4B2 T

R2 R3 RANGE
0002 A 0P03 A 0505 T

REGAf#1 REGAl REGA2
#58D T 0650 T @651 T

REST RESTOR RESULT
0476 T 0632 T 0536 T

RWORD SAVE SAVER
PB23 A 0465 T O6GE T

SNAP SRREG SRUN
02D1 T 0487 T 6366 T

TADDR TAF TB
O5BE T @598 T 0612 A

TYPEA UCALL V@@GF
#499 T P2E5 T @S7TE T
VALUE VAM18 VC@9
PAEF T Q04CB T 04CA T

VECTOR VESC VF
0543 T 0491 T G4CD T

VPLUS VQU VR
@57A T 8561 T @531 T

MOVE
G36A T

OPVEC
0545 T

OVREX
9020 A

PHRET
0336 T

PUT4H
@4BB T

RCHAR
@522 T

REGA3
@652 T

RMAX
8529 T

SAVREG
060E T

SRUNB
g328 T

TC
070 A

V19
g57C T

VCOLON
g532 T

VFF

G4CE T

26

NEG
009B A

OTEMP
05F6 T

P@9
#5A1 T

PLF
@4AD T

PUTADR
@5FA T

RCNT
@5BF T

REGA4
8653 T

RPTR
8621 A

SAVRIA
0014 B

STKFUL
p008 A

TCRLF
P4D9 T

V2F

#5A9 T

VCOM

061D A

VFF00

8502 T

NEWL
g5C2 T

ouT
@25F T

PAF
#5A0 T

PLFCR
g4RC T

PUTBLK
@5F7 T

RD@
G4CF T

REGADR
@534 T

RR
8520 T

SCODE

802E A

STKSZ
0010 A

TOFFSE

p218 A

V39

@5AA T

VCOMM

p367 T

VLENG

@5F3 T

NOTE
@39E T

OUT4H
@4BB T

PBASE
@5BB T

PLSCOD
8576 T

PUTC
9496 T

REG20
p654 T

REGAM1
P4E5 T

RR1
8525 T

SCODEB
@O2F A

STOROP
g54a T

TSTIEN
0009 A

V21

@5AE T
VCOMMA
8533 T

VLF
0493 T
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0000
3000
paAa
Aa30
24209
4290
3399
2000
3990
2009
229
4000
2032
8320
UELR)
21319
a2
2009
209072
A409
aaan
2939
3909
6202

2020

3036
aaga
0999
20089
4900
0009
3200
2083
3934
2990
2302
3aaa
20060
39049
20093
0200
2739
2347
na3o
1820
2336
5809
0A09
2209
2099

anaa
10089
2999
02300
00243
2030
0299
0033
2039
2009
008"

9320
paal
00a2
2993

pael
2002

P>

P >

18/

WO NE NE NE NS NE e NE Ne ws we w9 e we

NO NE NE NG NG e Ve NG NE NG NG WE NG e e N8 NE 6 N6 WO N WE e W6 WE SO WS w6 NS we N8 W me we

acg
ACl
AC2
AC3

ZRO
POS

15/74

TTY16P

.TITLE TTY16P, @38312D 16/15/74°

JASECT

TTY16P CONTAINS THE IMP-16P TELETYPE AND
HIGH-SPEED PAPER TAPE READER I/O DRIVERS.

THERE IS ONE MAIN PROGRAM:

ABSTTY - ABSOLUTE PAPER TAPE LM LOADER

SUBROUTINES ARE:

PUTC -

GETC

GECO -

MESG -
PUT2C
RESET
INTEST
LDM
STM -

DPLX 1S

N

TRANSMITS A CHARACTER FROM BITS @-7 OF
ACCUMULATOR @ (AC@) TO THE TELETYPE

RECEIVES A CHARACTER FROM EITHER THE HIGH SPEED
PAPER TAPE READER (IF ENABLED) OR

TELETYPE, FOR TRANSFER TO BITS -7 OF ACH
RECEIVES A CHARACTER FROM THE TELETYPE

AND ECHOES IT ON THE TELETYPE PRINTER

PRINTS A SERIES OF ASCII CHARACTERS ON THE TELETYPE
PRINTS TWO CHARACTERS IN AC# ON THE TELETYPE
RESETS THE TELETYPE

TESTS FOR TELETYPE INPUT

LOAD MULTIPLE - LOAD REGISTERS FROM MEMORY
STORE MULTIPLE - SAVE REGISTERS IN MEMORY

OT INCLUDED IN THIS REVISION

SUBROUTINE LIMITATIONS AND CONVENTIONS:

ALL REGISTERS ARE SAVED IN ALL SURBROUTINES, EXCEPT THAT
REGISTER ACO HAS THE CHARACTER RECEIVED (G=TC,GECO).

THE STACK IS PUSHED UP TO FIVE LEVELS DEEP
DURING ®XECUTION OF THESE ROUTINES.

RALU FLAGS ARE NOT SAVED: SELECT FLAG IS CLEARED.

INTEST -

ENTRY POINTS:

RETURN FROM SUBROUTINE IS AS FOLLOWS:
RTS @ - ATTEMPT TO INPUT FROM TELETYPE
RTS 1 - NO INPUT FROM TELETYPF KEYBOARD

ABSTTY - 7E0® MESG - 7EC3
