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1 
2 
3 
4 
5 
6 
7 
8 

.. TITLE BASIC," INTERPRETER · 11 FEJ3 77" 

; VERSION. SELECT FLAGS: 
0000 A.DEBUG : = 0 
0000 A ROM = 0 
0001 A BIG = 1 ! ROM 
0001 A PACE = 1 
0000 A IMP16 = 1-PACE 
8001 A LOPT = 08001 
8001 A . LIST LQPT 

INCLUDE DUMP.COMMAND 
; ROM VERSION 

INCLUDE DISK FEATURES 
...... 

; BASIC LIST·OPTION FOR .LIST 9 
10 
11 
12 
13 ; ***.******************************************************************** 
14 
15 ; 
16 
17 
18 
19 
20 i 

21 
22 
23 
24 
25 
26 
27 
28 

. 29 
30 
31 
32 
33 
34 
35 
36 ; 
37 
38 
.39 
40 
41 
42 

PACE BASIC INTERPRETER 

N N AAA TTTTT III 000 N N AAA L 
N N A A ·T I 0 0 N NA AL 
NN N A A T I 0 0 NN NA AL 
N N NA A T I 0 0 N N NA AL 
N NN AAAAA T I 0 0 N NN AAAAA L 
N N A A T I o· 0 N NA AL 
N NA· A T. III 000 N NA A LLLLL 

BBBB AAA SSS III CCC 
B B A A s s I c c 
8 B A A s I c 
BBBB A A SSS I c 
B B AAAAA s I c 
B BA A s s 1 c c 
BBBB A A SSS III CCC 

. ** NOTICE ** 
"BASIC" IS A REGISTERED TRADEMARK OF DARTMOUTH COLLEGE. 

·THIS PROGRAM WAS WRITTEN BY B~UCE ~-. EDMUNDSON 
<C> COPYRIGHT 1977, NATIONAL SEMICONDUCTOR C_ORP. 

4 ..... .:.. ;*********************************************************************** 44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54. 

; 
·.· 

DEFINITIONS 

0000.A ACO = 
0001 A AC1 ·. = 
0002 A AC2 = 
0003 A AC3 = 
0000 A SFL ;;; 

000.1 A ZRO .· = 
0002 A POS = 
0003A BITO ;;; 

0 
1 
2 
3 
0 ; STACK FULL 
1 ; ACO = 0 
2 ; ACO >= 0 
3 ACO(O) = 1 
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·~·4· 

f.:·6 

68 
70 
72 
73 
74 
75 
76 
77 
78 
79 

81 
82 
83 
84 
85 ; 
86 ; 
87 
88 
8'?' 
90 
91 
92 0000 

0004 A BIT1 
0005 A NZRO 
OOOA A CRY 
OOOB A NEG 
OOOC A · (tVF' 

= 
= 
= 
= 
= 

0006 A 
0007 A 
1.::>00E: A 
0027 A 
1)02C A 
003D A 
0020 A 
0020 A 
0000 A 

7E3B A 
7E44 A 
7E59 A 
7ECC A 
0404 A 
0406 A 
D40E A 
0410 A 
D416 A 
D422 A 
0424 A 
0430 A 

OVFLW = 
CARRY = 
LINK = 
REMCHAR = 
COMMA = 
EQUAL = 
BLANr:~ = 
B = 
DUMP = 
OETC 
PUTC 
GECO 
INTEST 
PGFR 
DRE SET 
OPENR 
OPENW 
CLOSE 
RWORD 
Wl.JORD 
DERR OR 

= 
= 
= 
= 
= 
= 
.= 
= 
= 
= 

= 

4 
5 
10 
11 
12 

6 
7 
8 
·'""" /256 
-'I -'/256. 
"="/256 
" "/256 
BLANK 
0 

07E3B 
07E44 
07E59 

· 07ECC 
00404 
0[1406 
OD40E 
00410 
00416 
00422 
00424 
00430 

AC0<1> = 1 
; ACO NEQ 0 

CARRY SET 
ACO < 0 

; OVERFLOW SET 

; OVERFLOW FLAP 
CARRY FLAG 
LINK FLAG 

; . REMARK CHARACTER 

RIGHT JUSTIFIED SPACE CHARACTER 

; NOT DEBUG: DUMP NOT INCLUDED 

IPC-16P FIRMWARE ADDRESSES 

; DISK FIRMWARE ADDRESSES 

.GLOBL ENTRY,USER,PROT 

*** BASE SECTOR VARIABLES *** 
. ASECT 

.9:3 0000 98'?'5 A 
94 0001 

.JMP @START 

. =2 
·?-5 0002 0427 T . WORD STKINT 

. =010 ·96 0003 
97 
98 0010 
99 0011 

100 0012 
101 (>013 
102 0014 
103 0015 
!l)4 OOH:· 
105 0017 
106 0018 
107 0019 
108 
109 
110 

USER: 
PROT: 
XQTFLG: 
MODE: 
CURLIN: 
TRMODF.:: 
TXTMOD: 
BRKMOD: 
RUNFLG: 
ERRFLG: 

. =. +1 

. =. +1 

. =. +1 

. =. +1 

. =. +1 

. =. +1 

. =. +t 
; =. +1 
. =. +1 
. =. +1 

I/O FLAGS 
UNIT: 

ADDRESS OF USER FUNCTION USR<X> 
POKE PROTECTION FLAG <INIT=1> 
EXECUTE FLAG <EXEC STATEMENT> 

.t=EDIT, 2=CMND, 4=PASS1, 8=PAS82 
CURRENT:LINE NUMBER 
LINE EXEC TRACE MODE <t=ON> 
O=TTV INPUT; 1 =TAPE/DlSf(; 7.=AIJTO 

; BREAK CAPABILITY: O=OFF, 1=0N 
R.UN FLAG: O=INPUT MODE, 1=RUN 
ERROR FLAG: 1 TO INHIBIT PASS 2 

O=KB, l=PT, 2=DISK 
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~ 

111 
112 
113 001A 
114 001E: 
115 001C 
116 0010 
117 001E 
118 001F 
1 i 'ii (11.1:.!(i 

120 0021 
·121 

124 0022 
125 002:;: 
126 0024 
127 01)25 
1·2:=: (ii)27 

129 002:::: 
1:=:0 0029 

132 

134 002A 
135 002E: 
136 002C 
137 0020 
138 002E 
139 
140 
141 ; 
14 2 00:::::::::: 
143 0034 
144 0035 
145 oo:::::.;. 
1'16 0037 
147 oo::::::: 
14:::: 00:::::9 
149 
150 
151 
152 
153 
154 
155 
156 
157 
15::: 
159 
l.60 
161 
162 

164 

oo:.:::A 
oo:::::B 

oo:::::c 
oo:::::E 
oo:::::F 
(H)~O 

0041 
0042 
004::::: 
0044 
0045' 
0047 

OUTDVC: O=TTV, l=PT, 2=HSP, 4=STRING, 8=DISK 

UNIT: 
OUTDVX: 

·OUTOVC: 
OUTCOL: 
LINLEN: 
LZONE: 
t:.N1.)l::LtF: 
E:RKFLG: 

. =. +1 

. :::. +1 

. =. +1 

. =. +1 

. =. +1 

. =. +1 

. =. +l 

. =. +1 

INPUT UNIT 
DEFAULT OUTPUT UNIT 
OUTPUT UNIT 
OUTPUT COLUMN 
PRINT LINE·LENGTH 
LAST PRINT ZONE 
END OF INPUT BLIFFER 
FLAG TO INDICATE TTY KEV INTERRUPT 

SOFTWARE STACK POINTERS 

STKPTR: . =. +1 
STPTR: .=. +1 

. =. +1 

. =. +2 

. =. +1 

. =. +1 

. =. +1 

; HARDWARE.STACK EXTENSION POINTER 
0: REGISTER SAVE STACK 
1: SYNTAX ANALYZER STACK . 
2,3: EXPRESSION EVALUATION STACKS 
4: USER FUNCTION STACK 
5: GOSUB STACK 
b: FOR-NEXT STACK 

STACK INTERRUPT HANDLER SCRATCH LOCATIONS 

SKO: . =. +1 
SK1: . =. t1 
SK2: . =. +1 
SKRET: . =. +1 
STK5: . =.+5 

EDITOR POINTERS 

ESTART: 
ECUR:. 
EEND: 
ELEN: 
NXTLIN: 
LAST: 
TOF'RAM: 

• ==. + 1 
. =. +1 
. =. +1 
. =. +1 
. =. +1 
. =. +1 
. =. +1 

SCANNER VARIABLES 

NTYF'E: . =. +1 
STYF'E: . =. +1 

SVSCAN: . =. +2 
LSTART: . =. +1 
COL: .. =. +1 
NEXTAD: ..... +1 
CLASS: . =. +1 
SYME:: . =. +1 
SYMA: . =. +1 
PREC: . =. +1 
Il)ENT: . =. +2 
VALUE: . =. +2 

REGISTER SAVE LOCATIONS 

RETURN ADDRESS 
TEMP 

START OF EDIT STORAGE 
; CURRENT LINE LOCATION 

. ; 

; 

END OF EDIT STORAGE <LAST+l> 
.LINE LENGTH CO=DELETE> 
ADDRESS OF NEXT LINE 
LAST USED ADDRESS IN MEMORY 
LA~;T ADDRESS IN MEMORY 

NUMBER TYPE EXPECTED: O=CONST, l=SEQNO 
STRING EXPECTED: O=NORMAL, 

l=DATA/INPUT, 2=LINPUT 
SAVE OF LSTART,COL 
LINE START ADDRESS 
COLUMN NUMBER 
ADDRESS OF NEXT LINE 
SEMANTIC TYPE 
SYMBOL VALUE 
SYMBOL ADDRESS 
OPERATOR PRECEDENCE 
IDENTIFIER TEMP . 
FLT. PT. VALUE 
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~ 

165 
166 
167 

1,,:.-:;· 
170 
171 
172 
173 

0049 
004A 
004C 
004E 
(i04F 

174 0050 
175 
l /C:. 
177 
178 
179 0051 
180 0052 
181 
182 
183 
184 
1:::5 0053 
186 0054 
187 

190 0055 
191 0056 
1 ·':J·/ ...... 

194 
195 
196 
197 

199 
200 
201 

0057 
005:::: 
0059 
005A 
005B 

202 i 

20:::: 005C 
204 Q05E 
205 0060 
206 0061 
207 
20:::. 
2(>$• 

210 
211 
212 
21~: 

.214 
215 
21·~· 
217 
21:3 

oot.2 
0062: 
OOe.4 
0065 

006(1 
OOC.E 
006F 
0070 

EXPN:. . =. +1 EXPONENT 
DIGIT: . =. +2 TEMP. FOR NUMBER SCANNING 
PLC:: . :::. +2 FRACTIONAL PART PLACES 
ESIGN: . :::. +1 EXPONENT SIGN 

.FFLAG: . """· +1 PERIOD FLAG, TEMP FOR ALLOCATOR,PSCAN 
OOOF A NWDS = . -CLASS • WORDS TO PRESET TO 0 

SYNTAX ANALYZER RETURN ADDRESS 

SYNRTN: . =. +1 

SYMBOL TABLE POINTERS 

oo;::::; A SY 1 = LAST HIGH ADDR 
LOW - 1 

0067 
OOt.:3 
0069 

SY2: . =. +1 
FNL.INE: . =. +1 

DATA POINTERS 

OSTART: . =. +1 
t•PTR: . =. +1 

A DTE MP = 
A DSIGN = 
A TYPFLG = 

ANEXT: . =. +1 
TNEXT: . =. +1 

TEMP+2 
TEMP+3 
TEMP+4 

LINE NUMBER OF FUNCTION 
<USED FOR DUMMY PARAMETERS> 

; LINE POINTER 
COL POINTER 
COMMA FLAG 
+/1 SIGN 
NUMERIC/STRING FLAG 
NEXT LOC FOR ARRAYS/STRINGS 

; NEXT LOC FOR TEMP STORAGE 

STRING PROCESSING VARIABLES 

SST ART: . =. +1 STRING BUFFER START 
SCOL: . =. +1 STRING COLUMN <NEXT> 
MAXSTR: . =. +1 MAX CHAR LENGTH OF CURRENT STRING 
NSTRC: . =. +1 NUMBER CHAR PER STRING 
NS TRW: . =. +1 NUMBER WORDS PER STRING 

TEMPORARY FOR EXPRESSION EVAJ_UATION 

OP1: 
OP2: 
OP3: 
G: 

. =. +2 

. =. +2 

. =. +1 

. =. +1 

FIRST OPERAND 
SECOND OPERAND 
TEMPORARY FOR ADDRESS 
CURRENT ITEM PRECEDENCE 

TEMPORARY FOR COMMANDS & EXECUTION ROUTINES 

LIST1: . =. +1 FIRST OPERAND 
LIST2: . =. +1 SECOND OPERAND 
TMPADR: .=. +1 ADDRESS 
TEMP: . =. +8 VALUES - TO REMAIN DURING SINGLE 

FOR INPUT, FOR-NEXT, FL DEC 
TACO: . =. +1 TEMPORARY FOR WITHIN SUBROUTINES 
TAC!: . =. +1 
TAC:2: . =. +1 
TAC3: . =. +1 

LINE 

ONLY 
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219 
220 
221 
222 
22.3 
224 
225 
22t. 
227 
228 
229 
230 
231 

233 
234 
235 

237 

2:3·~ 

240 
245 

. 247 
248 
249 
250 
251 
252 
253 
254 
·;c;c-k·-··-' 

257 
258 
259 
261 
263 
264 
2c.s 
266 
267 
2t.8 
269 

0071 
007:3 

0075 
0076 
i)1)/7 

0079 
007A 
007B 
007[1 
007F 
0080 
0081 
00::::2 
0(•E:4 

0086 

0087 

0(>'?5 
0096 
0098 
OOA2 
OOA8 
OOAD 
0084 
OOBB 
ooco 
OOC5 
OOCA 
oocc 
00[16 
OODC 

274 0000 
275 0001) 
276 0000 
277 0001) 
279 

0074 

0125 
(>152: 
()4:=:::: 
0576 
OD91 
027A 
12AD 
10E4 
1210 
0124 
00:::7 
0000 
7FFF 
4000 
0049 

SCRATCH LOCATIONS FOR FLOATING POINT ROUTINES 

X: :: 

. y :. = 
A Y2 = 

FLSIGN: = 
FRSIGN: = 
xx: -
ALAST: . = 
COUNT: = 
~;CR: = 
SCRA: = 
SCRE:: = 
XTEMP: = 
TT!: -
TT2: = 
TT3: = 
RNDNUM: = 

FST: . = 

+2 
+2 

+1 
+1 
+2 
+1 
+1 

. +2 
+2 
+1 
+1 
+1 
+2 
+2 

. +1 

+14 

; ARGUMENT 
; SETIJP: EXPONENTS 
Y+l 

SETUP: SIGN SAYE 
; MULT: SIGN SAVE 

EPSER: ARGUNENT 
;. EPSER,FLDEC: LAST COEFFICIENT ADDRESS 

EPSER,FLDEC: COEFFICIENT COUNT 
SCRATCH FOR TRANSCENDENTAL FUNCTIONS, 

FLMOO, AND FLINT 
FOR LN EXPONENTi IFIX/ROUND BIT 
FLNORM: EXPONENT 
FOR FLDIV 

RANDOM NUMBER <BEFORE FLT PT CONV> 

DISK FILE STATUS TABLE 

FIXED POINTERS. 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
A 
A 
A 
A 
A 

START: . PTR 
.PTR 
. PTR 
. PTR 
. PTR 
. PTR 
. PTR 
. PTR 
. PTR 
. PTR 
. PTR 
. PTR 
. PTR 

FL1: .PTR 
NPTR = 

. NOBAS 

. BSECT 

BEGIN 
READIN,GETS,PUTS,SAVE,RESTOR 
PLISH,PULL,PUTW,OUT1,CRLF,XCRLF,MESG 
GETCH, SCAN, S•<L, STRTMP, STKSTR, STR3 
CALCUL,GETVAL,GETFCN,STROP,RPAREN 
RDLINE,PACK,EFIND,FINOCR, INE:UF,PBUF,$KL 
IFIX,ROUND, INTFL,FLINT,MIJLT, IEXP,FLDEC 
FLCMP,FLADD,FLMULT,FLDIV,NEGATE 
ADSHR,CLRSTK,CLRST1,ERROR,WARNING 
RUNERR,SYNERR,EXPERR,OPERR,SYSERR 
FST,DSKERR 
0,2,9,0ArOD,OF,020,07F,080,0FF 
07FFF,osooo,ocooo,oFOOO,OFFOO,OFFFF 
04000, 1 1. 0 
. -START I PO INTERS 

NO ASM-OENERATED PTRS PLEASE 
; SET BSECT ORIGIN TO SKIP ASECT 

. =. +FL1+2 

. TSECT 

. =. +0100 ; START TSECT AT 0100 <ABS LOADER> 
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280 
281 
2:::2 
283 
2:=:4· 
2:=:5 
286 
2:37 
L-::8 
2s·~ 

290 
291 
2';"12 
293 
2·?4 
295 
2;1c. 
297 
298 
299 
300 
301 
302 
~=03 
304 
305 
30f.:. 
307 
~:08 

309 
31C> 
311 
312 
313 
314 
315 
316 
317 
:318 
319 
320 
321 
322 
2:23 j 

:;:24 
325 
:'3?./.:. 
~:27 

32$ 
329 
330 
.331 
332 
333 

.. 
. PAGE "MACROS" 

DEFINITIONS FOR SYNTAX TABL~ 

. Ft::•RM 

. FORM· 

. FORM 

. FORM 

.FC•RM 

. FORM 

CHECK 

CHK1, 13, 1, 2(0) 
CHK2, 13, 1, 2( 1) 
CHK31 1 ( 1) I 12, 1, 2 ( 2) 
ERR, 1(0), 1312(2) 
CTL1, 1,7,4,2,2<3> 
CTL2,7,7,2 

.MACRO ARGCHK,ARG,VAL 
ARGUMENTS FOR VALID RANGE 

. IF ARG<O 

.ERROR "NEG ARGUMENT' 

. ENDIF 

. IF ARG:>VAL 

. ERROR "TOO BIG: ' ARG 

. ENOIF 

. ENDM 

. MACRO CHKX ; GEN WORD FOR CHK1, 2, 3 
ARGCHK 11,07FF 
ARGCHK 12, 1 
.WORD 11*2+#2*4!•3 
. ENDM 

. MACRO 
CHl<X. 
. ENDM 

. MACRO 
CHKX 
. ENDM 

. MACRO 
CHt(X 
. ENDM 

• MACRO 
ARGCHK 
. WORD 
. ENDM 

. MACRO 
ARGCHK 
ARGCHK 
AROCH•( 
ARGCHK 
. WORD 
. ENDM 

• MACRO 
ARGCHK 

CHK1 
tu, tt2, o 

CHK2 
#1. #2, 1 

CHK3 
tu, 12, osoo2 

ERR 
tu, 07F 
11*4+2 

CTL1 
#1, 1 
#2,07F 
tt:3, OF' 
#4,3 
#1*128+•2•16+•3*4+•4*4+3 

CTL2 
#1, 07F. 
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334 ARGCHK #2,07F 
.,.-,C"' 
..:..·..:·.._a ARGCHK #3,3 
3~:t. . WORD •1*128+#2*4+#3 
::::::.:7 . ENDM 
338 
::::3~1 

340 OLD REG, VALUE DOUBLE LOAD 
;:::41 DST REG, VALUE DOUBLE STORE 
:::;4;: 
:343 . MACRO DLD,REG,VAL 
344 ARGCHK REG,2 
:345 LD REG, VAL 
346 LD REG+1,VAL+1. 
:347 . ENDM 
:348 
349 . MACRO DST, REG, VAL; 
351) ARGCHK REG,2 
351 ST REG, VAL 
~ ... t:".-, 
..,:ti--•..:.. ST REG+1,VAL+1 
·-·C"·""\ -=·-•...:. . ENDM 
354 
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INTERPRET 

355 
356 
357 
~:t.4 

365 
~:66 

367 
3t08 
369 
370 
:371 
372 
~:73 

374 
2:75 
~:71:.. 
~~...,., 

,:,.1 I 

378" 
~:79 
:380 
3:31 
382 
3.83 
334 
-,.-:,C" 
..::.·o-• 
~:s~. 

3·?'2 
~!*;1:3 

i 

0100 

0101 
0102 
010~: 

0104 
01Ci5 
011)6 
0107 
0108 

0109 
010A 
010B 
010C 
010[1 
010E 
010F 
0110 
0111 
0112 
0113 

394 0114 
:395 011 !:i 
396. 0116 
397 0117 
398· 0118 
~:99 0119 
400 011A 
401 011B 
402 011C 
403 01 lD 
404 011E 
405 011F 
406 0120 
'107 0121 
408 0122 
40'7 0123 
410 
411 
412 
413 
414 

. 8011 

1924 

1)1t)2 
19C3 
19E:3 
19F2 
1A10 
1A24 
1A2E 
1A:;::3 

5000 
[1052 
5200 
CDF4 
c::::oo 
[122~: 

7E:C>1 
7A01 
79FF 
19FA 
8000 

C03~: 

(1035 
D0::::4 
co::::a 
(1051 
co::.::5 
0055 
[1056 
5000 
[1015 
D018 
5001 
0017 

. PAGE "INTERPRET" 
A . LIST LOPT!010 

A FIRST: .JMP BEGIN *** RESTART *** 
T $S1: . WORD . +1 
T . WORD STACKO STACK LOCATIONS 
T . WORD STACK! 
T . WORD STACK2 
T . WORD ST.ACK3 
T . WORD STACK4 
T . WORD STAC•(5 
T . WORD STACK6 

CLEAR SOFTWARE STACKS: NUMBER IN ACl (4 OR 7> 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

CLRST1: LI 
ST 
LI 
LD 

$S2: LD 
ST 
AISZ 
AISZ 
AISZ 
JMP 
RTS 

ACO, 0 ; SET FNLINE=O 
ACO,FNLINE 
AC2,0 
AC3,$Sl 
ACO, <AC3> 
ACO,STPTR<AC2> 
AC3, 1 
AC2, 1 
ACl,-1 
$S2 
0 

RESET POINTERS - COMES HERE AFTER INITIALIZATION 
AND UPON SCRATCH COMMAND 

A SCRATCH: LO 
A ST 
A ST 
A RESET: LD 
A ST 
A LD 
A ST 
A ST 
A LI 
A ST 
A ST 
A LI 
A ST 

ACO,ESTART 
ACO,EEND 
ACO,ECUR 
ACO,L.AST 
ACO,SY2 
ACO,EEND 
ACO,ANEXT 
ACO,TNEXT· 
ACO;O 
ACO,TRMODE 
ACO,RUNFLG 
ACO, .1 
ACO,BRKMOO 

RESET EDIT STORAGE POINTERS 

CLEAR SYMBOL TABLE 
<RESET POINTERS> 

RESET UNITS & MODES 

91J.C1*A JSR CLRSTt< 
·;.-57B~~A JSR RSDATA 
1''11)1 A JMP BEGIN 

RUNERR: COMES HERE AFTER EXECUTION TlME ERRORS 
BEGIN: TYPE "READY" AND AWAIT COMMAND 
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415 0124 94C3*A RUNERR: 
416 0125 5104 A BEGIN: 
417 0126 15E2 A 
418 0127 5000 A 
419 0128 D01C A· 
420 0129 D01E: A 
421 012A D012 A 
422 012E: C104 A 
423 012C DOOO A 
424 () 12D 941'.i.1 *A 
425 0 ~ :ZE 1 :~:(:.(I T 
426 012F 1923 A 
427 0130 9895 A $JUMPI: 

JSR 
LI 
JSR 
LI 
ST 
ST 
ST 
LD 
ST 
JSR 
. WORD 
JMP 
._IMP 

ERROR 
ACl,4 
CLRSTl 
ACO,O 
ACO,OUTDVC 
ACO, C•IJTDVX 
ACO,XQTFLG 
ACO, $Jlll'1P I 
ACO,o 
MESG 
RE ADV 
READ IN 
@START 

PAGE 9 

RUN ERRORS - TVPE ERROR MSG TH 

CLEAR 4 SOFTWARE STACKS 
INITIALIZE MESG UNIT 

INITIALIZE RESTART LOC 

; TYPE "REAOV" 

429 
4:30 

SET INPUT DEVICE AND READ FROM IT 

432 0131 5001 A EXEC: LI 
433 0132 0012 A ST 
434 0133 C033 A LOAD: LO 
435 0134 D035 A ST 
436 0135 9569*A MERGE: JSR 
437 01 ::;:.;:. ·?8CB*A JMP 
438 0137 CSCA*A LD 
439 0138 9567*A JSR 
440 0139 98CB•A JMP 
441 013A 5002 A LI 
442 0138 1901 A JMP 
444 013C 5001 A PTAPE: LI 
445 0130 DOlA A ST 
446 013E 5001 A LI 
447 013F 1918 A JMP 
44:3 
449 0140 5210 A AUTO: 
450 0141 5::::10 A 
451 0142 C060 A 
452 0143 9CDD*A 
453 0144 1901 A 
454 014·5 CC63 A 
45!:i (> 14c. 51c:c:c:*A 
456 0147 1901 A 
457 0148 C8c02 A 
458 0149 D862 A 
459 014A DC6:3 A 
460 014B 5:300 A 
461 014C 9554*A 
462 0140 1905 A 
'lc.:'3 011! E D'l t.:2 f'i 

465 0150 4102 A 
466 0151 5002 A 
467 0152 1905 A 
468 I 

LI 
LI 
LO 
.SKG 
JMP 
LD 
SKG 
.JMP 
LO 
ST 
ST 
LI 

·,JSR 
'"IMP 
ST 
F~CF'V 
BOC 
LI 
JMP 

469 0153 5000 A READIN: LI 
470 0154 D01A A ST 

AC0,1 
. Aco, XQTFLG 

ACO,ESTART 
ACO,EEND 
DRE SET 
os•:::ERR 
AC2,=FST 
OPENR 
DSKERR 
AC0,2 
. +2 
ACO, 1 
ACO,UNIT 
ACO, 1 
MODE IN 

AC2,010 
AC3,010 
ACO,OP3 
AC0,=1 
. +2 
AC3,LIST2 
ACO,=O 
. +2 
AC2,LIST1 
AC2,LIST1 
AC3,LIST2. 
AC3,0 
BC DADD 
READ IN 
AC1,LIST1 
ACL ACO 
ZRO,READIN 
AC0,2 
MODE IN 

ACO,O 
ACO,UNIT 

SET EXECUTE FLAG 

SCRATCH CURRENT PROGRAM 
I 

READ FROM DISK 

INPUT FROM PAPER TAPE 

SET MODE FOR NON-KEYBOARD DEVI 

START LINE 
INCREMENT 

; CHECK # ARGUMENTS ON COMMAND 

LISTl = BCD LINE NUMBER 
LIST2 = BCD INCREMENT 

CHECK BCD LEGALITY 
OVERFLOW - ABORT AUTO MODE 

; 0 LINE NUMBER NOT ALLOWED 
SET AUTO LINE NUMBER MODE 

PROMPT FOR TELETYPE INPUT 
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INTERPRET 

471 0155 [11)1C A 
472 0156 D01B A. 
47:3 0157 D012 A 

ST 
ST 
ST 

474 0158 0016 A MODEIN: ST 
475 0159 94C1*A·NEXTIN: .JSR 
476 01 SA S°'4AO*A 
477 015B C016 A 
4 78 01 ~iC FOCD*A 
479 01~·D 190C A 

.JSR 
LD 
Sl<NE 
.JMP 

480 015E 94AD*A .JSR 
48t Ot5F 19F3 A JMP 
482 0160 1904 A .JMP 
483 0161 9540*A JSR 
484 0162 19F6 A JMP 
485 0163 19F5 A JMP 
486 0164 1912 A JMP 
487 0165 C012 A $EOF: LD 
488 0166 41EC A BOC 
489 0167 5000 A LI 
490 0168 0062 A ST 
491 0169 193E A ~MP 
492 
49;::: 
494 016A C462 A $Al: 
495 0168 9537*A 
496 016C ·~14A[Hi-A 

4S"'7 016D 19EB A 
498 01·SE 19E4 A 
499 016F 9532*A 
500 0170 19ES A 
501 0171 19E1 A 
502 0172 C014 A 
503 0173 4501 A 
504 0174 C062 A 
505 0175 D014 A 
506 0176 D0(:.2 A 
507 
508 0177 COB2*A $CHK: 
50·7' 01 7t: [11).;:E A 
~HO 0179 5000 A 
511 017A po::::F A 
512 017B D021 A 
51:=: C>17C: C:C>14 A 
514 017D 4506 A 
515 017E 5002 A 
51 C:. 01 7F DO 1 :;: A 
51 7 I) 1 ::;:I) ·:1523*A 
518 1)1::::1 5COO A 
519 0182 5COO A 
520 018:3 19D5 A 
521 

LD 
.JSR 
.JSR 
._IMP 
.JMP 
.JSR 
._IMP 
._IMP 
LD 
BOC 
LD 
ST 
ST 

LO 
ST 
LI 
ST 
ST 
LO 
BOC 
LI 
ST 
.JSR 
NOP 
NOP 
JMP 

ACO,OUTDVC 
ACO,OUTDVX 
ACO,XQTFLG 
ACO,TXTMOD 
CLRSTK 
XCRLF 
ACO,TXTMOD 
AC0,=2 
$Al 
ROLINE 
READ IN 
$EOF 
PSCAN 
NEXT IN 
NEXT IN 
$CHK 
ACO,XQTFLG 
ZRO,READIN 
ACO,O 
ACO,LIST1 
RLIN 

AC1,LIST1 
TYPLIN 
RDLINE 
NEXT IN 
READ IN 
PSCAN 
NEXT IN 
READ IN 
ACC>,CLIRLIN 
NZRO,. +2 
ACO,LIST1 
ACO,CURLIN 
ACO,LIST1 

ACO,=PBUF 
ACO,LSTART 
ACO,O 
ACO,COL 
ACO;BRKFLG 
ACO,CURLIN 
NZRO,NEWLIN 
AC0,2 
ACO,MODE 
SYNTAX 

NEXT IN 
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BE SURE STACK IS CLEAR 
START ON NEW LINE IF NOT THERE 
CHECK FOR AUTO MODE 

; READ INPUT LINE 
ABORT 
EOF OR CONTRCiL-C 

; PRESCAN & COMPRESS BUFFER 
ERROR 
BLANt< LINE 

END OF FILE: CHECK XQT FLAG 

RUN THE PROGRAM NOW 

AUTO MODE INPUT: 
PROMPT WITH LINE NUMBER 

READ INPUT LINE 
ABORT - RETRY 
CTL-C - END AUTO 

PRESCAN & COMPRESS 
ERROR 

; BLANK - END AUTO 
CHECK IF LINE# ENTERED 

<OVERRIDES AUTO NUMBER> 
SAVE CURRENT LINE NUMBER 

PREPARE TO SCAN 

CHECK IF INPUT IS COMMAND OR T 

COMMAND MODE 

SCAN COMMAND 

522 EVALUATE SYNTAX BEFORE DECIDING TO SAVE 
52:3 
524 0184 5001 A NEWLIN: LI .ACO, 1 ; EDIT MODE 
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INTERPRET 

525 01E:5 [11)1:3 A ST 
52t. 01E:6 951D*A .JSR 
527 0187 1912 A ._IMP 
528 01 :::::: 5COO A NOP 
~2'~ 01:;9 '?'::JU::.;tA. STLIN: .JSR 
530 OlE:A 5'000 A LI 
5~:1 01 :=:E: D018 A ST 
5:32 01 :=:c C01A A LD 
.~,:. . .;...,:; (Ji ·=•i) /.::•FE ;. AI::;z 
534 01:3E 1902 A ._IMP 
5:35 018F 9516*A .JSR 
5::-:6 (l 190 19C2 A .JMP 
587 0191 C016 A LD 
538 0192 78FE A AISZ 
539 0193 1 ~;·cs A .JMP 
540 0194 C8b2 A LD 
541 0195 CC6:3 A LO 
542 0196 950A*A .JSR 
54:3 0197 19E:E: A. JMP 
544 019':3 [1462 A ST 
545 0199 19E:F A .JMP 
!':041:.. 019A C011;.. A $SERR: LD 
547 019E: 7E:FF A AISZ 
548 019C 19E:C A .JMP 
5447· 01 '7[1 19EB A JMP 
550 
551 019E OF2E T . POOL 

019F D40(:. A 
01AO D40E A 
01A1· 151B T 
01A2 0594 T 
01A:3 0375 T 
01A4 08E5 T 
01A5 04AF T 
01A6 7ECC A 
01A7 0000 A 

ACO,MODE 
SYNTAX 
$SERR 

EST OR 
ACO,O 
ACO, RIJNFLG. 
ACO,UNIT 
AC0,-2 
. +3 
INTEST 
READ IN 
ACO,TXTMOD 
AC0,-2 
NEXT IN 
AC2,LIST1 
AC3,LIST2 
BCDADD 
READ IN 
AC1,LIST1 
NEXTIN 
ACO,TXTMOD 
AC0,-1 
NEXT IN 
STLIN 

10 
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CHECK SYNTAX 

STORE THE LINE 

RUNFLG = 0 
; IF INPUT IS DISK, CHECK 

FOR KEYBOARD INTERRUPT 

UPDATE LINE NUMBER IN AUTO MOD 

SAVE NEXT LINE # 

; SYNTAX ERROR - CHECK INPUT DEV 

KEYBOARD - DON~T STORE 
TAPE/DISK -·STORE Ft:•R LATER PR 



. 
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BASIC INTERPRETER 11 FEB 77 
RUN/CONTINUE COMMANDS 

C"C"·-, ·-··-·4!.. . PAGE 
55:3 . LOCAL 
554 
555 OlA:?. 5(>00 A RUN: LI 
556 01A9 [ll)l 9 A· ST 
557 01Af1 [It) 1 :::: A ST 
558 01AB [1016 A ST 
559 01AC DOlA A ST 
560 OH\D [1014 A ST 
5(:.1 01AE [1021 A ST 
562 O!AF 5001 A LI 
51;.:;: 01BO 5017 A LI 
564 01B1 5004 A LI 
5,~5 01B2 (101 :.3 A ST 
5l~·I:.· (> 1 B::: C03:3 A LD 
567 01B4 (1051 A ST 
5,~.8 01B5 94C1*'4 .JSR 
569 01B6 5107 {% LI 
570 01B7 94C2*A .JSR 
571 Olf:E: 95E5*A ._ISR 
57·2 OlB'i co:::5 A LD 
573 01 BA D055 A ST 
574 01BB [1056 A ST 
575 OlBC r··=-·:·r, -··-··-··=- A LD 
57/:.. 01 BD F::::;:5 A SKNE 
577 01BE ·:J:::·~15*A ._IMP 
578 01E:F D83E A NEXT1: ST 
579 OlCO C:200 A LD 
5::::c> 01C1 (1014 A ST 
5:31 01C2 5002 A LI 
5:32 01c::: D0:3F A ST 
C"t":t·--._tL•·..:• 01C4 ·~5[tF~·A .J:=;R 
584 01C5 5C:OO A NOP 
585 01 C6 5COO A NOP 
5:3t. 01C7 c:~3:3E A LD 
C".-.-r ·-··=·' 01c:::: 94BO*A .JSR 
58:::: 01C9 5ECO A RCPY 
5:3'?.°1 OlCA F;=::;:5 A SKNE 
:i·:;10 01C8 1901 A ._IMP 
591 01CC 19F2 A .JMP 
592 
5•73 01 CD 5306 .A F'ASS2: LI 
594. 01CE 949C*A .JSR 
5•;t5 01CF 1902 A ._IMP 
596 0100 501C A LI 
597 01(11 94C:3*A .JSR 
5718 

'RUN.lCONTINUE 

ACO,O 
ACO,ERRFLG 
ACO,RUNFLG 
ACO,TXTMOD 
ACO,UNIT 
ACO,CURLIN 
ACO,BRKFLG 
AC0,1 
ACO,BRKMOD 
AC0,4 
ACO,MODE 
ACO,LAST 
ACO,SY2 
CLRSTK 
AC1, 7 
CLRST1 
RSDATA 
ACO,EEND 
ACO,ANEXT 
ACO,TNEXT 
AC2,ESTART 
AC2,EEND 
BEGIN 
AC2,LSTART 
ACO, <AC2> 
ACO,CURLIN 
AC0,2 
ACO,COL 
SYNTAX 

AC2,LSTART 
FINDCR 
AC3,AC2 
AC2,EEND 
PASS2 
NEXT1 

AC3,6 
PULL 
$A1 
AC0,28 
ERROR 

5':?~' ALLOCATE ALL STRINGS AND ARRAYS 
600 
601 0102 5000 A $A1: LI ACO,O 
602 01(13 0014 A ST ACO,CIJRLIN 
603 01(14 co:::s A LD ACO,EEND 
c.04 01(15 (1055 A ST ACO,ANEXT 
605 01(16 [1056 A ST ACO,TNEXT 

PAGE 12 

COMMANDS"' 

INITIALIZE FLAGS 

MODE=4 <PASS 1) 

CLEAR SYMBOL TABLE 

RESET ALL STACKS 

RESTORE 'DATA"' POINTERS 

; INITIALIZE TO START WITH 1ST L 

NO PROGRAM TO RUN - GO BACK TO 
SAVE ADDR OF LINE 
SAVE LINE NUMBER 

; EVALUATE THE SYNTAX 
KEEP GOING PAST ERRORS ETC. 

GET ADDR OF NEXT LINE 

CHECK IF AT END 

CHECK FOR UNTERMINATED FOR-LOO 

FORLOOP STACK EMPTY - OK 
; UNTERMINATED FOR ON STACK 

CURLIN=O 

SET ARRAY AREA START ADOR 
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3ASIC IN1ERPRETER 11 FEB 77 
~U~/CONTINUE COMMANDS 

606 01 D7 CC:38 A 
607 0108 FC51 A $NXA: 
.;.os 01 D9 192B A 
609 01DA 7BFC A 
61U 01LIB DC65 A· 
~-11 01DC C301 A 
t:.12 01DD 4201 A 
613 01DE 1903 A 
614 01DF B8D4*A 
615 01EO 1908 A 
616 01E1 19F6 A 
617 01E2 C05B A $STR: 
618 01E3 D04A A 
619 OiE4 C301 A 
620 01 E5 B8D4*t~ 
621 OlEt:. 1904 A 
622 01 E7 C0513 A 
623 01E8 191:3 A 
624 01E9 5002 A $ARY: 
625 01 EA [1(>4A A 
626 01EB C302 A $A2: 
627 01EC C703 A 
628 01ED 4504 A 
629 01EE 500A A 
630 01EF 5100 A 
631 01FO 0302 A 
632 01F1 0703 A 
633 01F2 7801 A $A3: 
634 01F:3 7901 A 
6:;:5 01F4 94B8*A 
636 01F5 450A A 
1;..;:::7 01Ff:.. C04A A 
6::::8 01F7 94B8*A 
6::::9 01FE: 4507 A 
640 01F9 5C40 A 
641 OlFA 4105 A 
642 01FB 4804 A 
643 OiFC 155F A $A4: 
644 01FD C:Ct·5 A 
645 01FE DB04 A 
646 OlFF 19D8 A 
647 0200 9499*A $AERR: 
c.48 0201 5016 A 
64'?' 0202 94C3*A 
650 020~: 94'?'A*A 

""'" 651 0204 1903 A 
652 

LD 
SKNE 
.JMP 
AISZ· 
ST 
LD 
BOC 
.JMP 
SKAZ 
.JMP 
._IMP 
LD 
ST 
LD 
SKAZ 
.JMP 
LO 
._IMP 
LI 
ST 
LD 
LD 
BOC 
LI 
LI ' 
ST 
ST 
AISZ 
AISZ 
.JSR 
BOC 
LO 
.JSR 
BOC 
RCPY 
BOC 
BOC 
._ISR 
LD 
ST 
.JMP 
._ISR 
LI 
.JSR 
._ISR 
.JMP 

AC3,SY1 
AC3,SV2 
PASS2B 
AC3,-4 
AC3,TEMP 
AC0,1(AC3> 
POS,.+2 
t.STR 
AC0,=080 
$ARY 
$N.XA 
ACO,NSTRW 
ACO,DIGIT 
ACO, 1<AC3> 
AC0,==080 
$A2 
ACO,NSTRW 
$A4 
AC0,2 
ACO,DIGIT 
AC0,2<AC3> 
AC1,3<AC3> 
NZRO,$A3 
AC0,10 
AC1, O 
AC0,2<AC3> 
AC1,3<AC3> 
ACO, 1 
AC1, 1 
MULT 
NZRO,$AERR 
ACO,DIGIT 
MULT 
NZRO,$AERR 
ACL ACO 
ZRO,$AERR 
NEG,$AERR 
ALOC 
AC3,TEMP 
AC2,4<AC3> 
$NXA 
SAVE 
AC0,22 
ERROR 
REST OR 
$NXA 

LOAD START ADDR OF SYMBOL TABL 
CHECK IF AT END 

GO ON FOR PASS2 
SET AC3 FOR NEXT TABLE ENTRY 

CHECK IF STRING OR ARRAY 

; STRING IF BIT 15 IS SET 

STRING: ALLOCATE <NSTRW> WORDS 
PER ELEMENT 

CHECK IF STRING ARRAY 

ALLOCATE SIMPLE STRING 

; ARRAY: ALLOCATE 2 WORDS PER EL 
! 

CHECK DIMENSIONS 

; DEFAULT DIMENSIONS ARE C!O,O> 
; WHICH IS THE SAME AS <10> 

SAVE UPDATED DIMENSIONS 

; ADD 1 TO EACH DIM SINCE 
BOUNDS START AT O 

DETERMINE TOTAL # OF WORDS REG~ 
PRODUCT MUST BE LESS THAN 163E: 
MULTIPLY BY # WORDS PER ELEMEN 

; ALLOCATE STRING/ARRAY SPACE 
; SAVE ADDRESS IN SYMBOL TABLE 

; PRODUCT OF DIMENSIONS.IS TOO B 

NOW RUN THE PROGRAM IF NO ERRORS WERE FOUND 
654 
655 0205 C019 A PASS2B: LO ACO,ERRFLO CONTINUE IF NO ERRORS 
656 0206 450A A BOC NZRO,$BEOIN 
657 0207 949F*A JSR CRLF 
658 0208 5001. A LI ACO, 1 ; RUNFLG=l 
659 0205' 0018 A ST ACO,RUNFLG 
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~:UN/CONT I NUE COMMANDS 

6t.l) 020A 501):3 A LI AC0,8 MODE=-8 CPASS 2> 
661 020B [II) 13 A ST ACO,MODE 
662 020C C462 t~ LO AC1,LIST1 START OFF WITH 1ST LINE OR WIT 
c063 0200 94AF*A JSR EFIND LINE FROM RUN COMMAND 
{:.l:-4 020E 5COO A. NOP 
665 020F [t:::3E A NEXT2: ST AC2,LSTART SAVE LINE ADDRESS 
666 0210 FC::3~; A SKNE AC2,EEND 
667 0211 ·~,:=:5l5*A $BEGIN: ._IMP BEGIN .. PROGRAM DONE 
c;.,::.s 0212 -·-·- ~ .. -. ·;i ~· ::' ...,")(-H ._ISR LI NIT INITIALIZE FOR NEW LINE 
669 0213 94BO*A ._ISR FINDCR SAVE ADDRE~:S OF NEXT LINE 
670 0214 DC40 A ST AC3,NEXTAD 
671 0215 C200 A LO ACO, CAC2> 
672 021 (:. [II) 14 A ST ACO,CURLIN SAVE LINE NUMBER 
673 0217 5002 A LI AC0,2 
674 021 :=: D1:>::::F A ~;T ACO,COL 
67.5 021·? C017 A LD ACO, E:RKMOD CHECK FOR E:REAK 
1;.71:_. 021A 4104 A BOC ZRO,$TR CAPABILITY IS OFF 

- 677 021B 958A*A .JSR INTEST 
678 021C: :::c:21 A ISZ BRKFLO 
679 021(1 C021 A L[I ACO,E:RKFLG 
680 021E 450B A BOC NZRO,BREAK 
681 021F C015 A $TR: LD ACO,TRMODE CHECK FOR TRACE MODE 
682 0220 4104 A BOC ZRO,XQT NO - EXECUTE THE LINE 
683 0221 94AO*A ._ISR XCRLF CRLF IF NOT AT LEFT MARO IN 
bE:4 0222 94A1*A JSR MESG 
6SS (>222: 1E:7F T . WORD POINT 
686 0224 9531*A .JSR LIST LIST THE LINE TO BE EXECUTED 
687 o·-·-,C' L.Aa..J 9531*A XQT: JSR SYNTAX PROCESS THE LINE 
688 0226 190B A JMP $ERR 
68'7 0227 1900 A .JMP STOP STOP/END 
690 0228 C840 A LD AC2,NEXTAD 
691 0229 19E5 A ._IMP NEXT2 GO TO NEXT LINE 
692 
693 022A C03E A BREAK: LD ACO,LSTART BREAK: SAVE NEXT ADDRESS 
694 022B 0040 A ST ACO,NEXTAD 
695 022(: 9499*A .JSR SAVE SAVE REG <INLINE WILL RESTORE> 
696 022[1 94AO*A JSR XCRLF "'BREAK IN •.. . . . 
697 022E 94A1*A .JSR MESG 
698 022F 1:::::=:F T . WORD E:RK 
699 0230 9527*A .JSR I NL I NE 
700 0231 9896*A ..JMP READ IN 
701 ; 

702 0232 5000 A $ERR: LI ACO,O ERROR - RESET RLINFLG 
703 ()23:3 0018 A ST ACO,RUNFLG 
704 02:34 9895*A JMP BEGIN 
705 02~:5 5000 A STOP: LI ACO,O GIVE STOP MESSAGE 
706 02:36 [101 c A ST ACO,OUTDVC TO TERMINAL 
707 0237 ·;->499*A JSR SAVE 
708 023E: 94AO*A ._ISR XCRLF 
709 0239 94A1*A JSR MESG 
710 023A 1::::::c T . WORD STOF'M 
711 023B 951C>*A ..JSR I NL I NE 
712 02::::c 9E:96*A .JMP READ IN 
713 
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RU~/CONTINUE COMMANDS 

714 
715 

CONTINUE COMMAND 

716 0230 C018 A CONT: 
71 7 02:;:E 4503 A 
718 023F ~·002 A · 
719 0240 '?4C'.;:*A 
720 0241 9896*A 
721 0242 5008 A $CNT: 
722 024:;: 0013 A 
723 0244 C::;:40 A 
724 0245 l.460 A 
725 0246 7900 A 
726 0247 1901 A 
727 024:3 19C6 A 
728 0249 C462 A 
729 024A 94AF*A 
730 024[: 5COO A 
7:31 
732 

024C 19C2 A 

LO 
BOC 
Ll 
.JSR 
JMP 
LI 
ST 
LD 
LO 
AISZ 
• JMP 
._IMP 
LO 
._iSR 
NOP 
.JMP 

I . 

ACO,RUNFLG 
NZRO,$CNT 
AC:c), 2 
ERROR 
READ IN 
AC0,8 
ACO,MOOE 
AC2,NEXTAD 
AC1,0P3 
AC1,0 
. +2 . 
NEXT2 
AC1,LIST1 
EFIND 

NEXT2 
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CONTINUE ONLY IF RUNFLG=1 

NO CONTINUE 

; MODE=8 <PASS 2> 

LOAD LINE ADDRESS 
CHECK IF OPERAND (;I VEN 

; NO OPERAND - CONTINUE WHERE LE 

FIND LINE FOR CONTINUE 

GO TO IT 

734 
BYE COMMAND r RETURN TO MONITOR 

<ERROR IF NO MONITOR PRESENT> 

737 0240 CDOB*A E:YE: 
738 024E C:300 A 
739 024F 4504 A 
740 0250 CODS'*A 
741 0251 A80D A 
742 0252 F106*A 
7 43 025:::: 980D A · 
744 0254 5004 A $BYERR: 
7 45 ()255 ·;·:=a::5*A 
747 
7 48 0256 0:33B T 

C>257 OE:E5 T 
0258 03E5 T 
0259 DOOO A 
025A 0000 A 
025B 0000 A 

, 

LO 
LD 
BC•C · 
LD 
AND 
SKNE 
.JMP 
LI 
JMP 

. POOL 

AC3,=0DOOO 
ACO, <AC3> 
NZR01$BYERR 
ACO,=OFOOO 
ACO,OD 
AC0,=00000 
@OD 
AC0,4 
RUN ERR 

6 

CHECK IF THERE IS A MONITOR 
; - LOCATION DOOO SHOULD BE 0 

LOCATION OD HAS RETURN ADDRESS 
<MUST BE ODXXX> 

NO MONITOR: STMT ERROR 
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"IEMORV ALLOCATION 

749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 
760 i 

. PAGE 'MEMORY ALLOCATION' 

MEMORY ALLOCATION ROUTINE: 

ON·ENTRV: ACO = NUMBER OF WORDS TO ALLOCATE 
C•N EXIT: AC2 = START ADDRESS OF AREA 

ALOC ALLOCATES '"PERMANENT' STORAGE <FOR DURATION OF PROGRAM> 
TLOC ALLOCATES 'TEMPORARY' STORAGE <FOR DURATION OF LINE> 

MEMORY AREA IS INITIALIZED TO ZERO 

761. 025C 5255 A ALOC: 
762 0250 1901 A 
763 025E 5256 A TLOC: 
764 025F D84F A 
765 0260 CAOO A 
766 0261 68:?.0 A 
767 0262 B04F A 
7 68 02c.3 D04F A 
769 0264 C451 A 
770 02~·5 94A4*A 
771 0266 1907 A 
772 0267 5F80 A 
773 0268 5000 A 
774 0269 0300 A $CLR: 
775 026A FC4F A 
776 026B 8000 A 
777 026C 7B01 A 
778 026D 1 ·~FB A 
779 
780 026E 5000 A $AER4: 
781 026F 98C5*A 
782 
783 

LI 
.JMP 
LI 
ST 
LO 
RADD· 
ST 
ST 
LD 
.JSR 
JMP 
RCPV 
LI 
ST 
SKNE 
RTS 
AISZ 
.JMP 

LI 
JMP 

AC2,ANEXT 
. +2 
AC2,TNEXT 
AC2,PFLAG 
AC2, <AC2> 
AC2, ACO . 
ACO,@PFLAG 
ACO,PFLAG 
AC1,SY2 
SKL 
fAER4 

· AC2, AC3 
Aco,o 
ACO, <AC3> 
AC3,PFLAG 
0 
AC3, 1 
$CLR 

ACO,O 
RUNE RR 

SAVE ADDR TO HOLD NEXT LOC 
; ALLOCATE CACO> WORDS 

1 STORE NEW NEXT ADDRESS 

CHECK FOR STORAGE OVERFLOW 
; CHECK IF ARRAY FITS BELOW SYMB 

; ARRAY FIT IN MEMORY OK 
; CLEAR MEMORY AREA 

ARRAY DOES NOT FIT - QUIT ALLO 

784 
785 
786 

STRTMP: ALLOCATE A TEMPORARY STRING AND 
INITIALIZE PUTS POINTERS FOR ITS USE 

787 0270 949'~*A 
788 0271 C05B A 
789 0272 15EB A 
790 0273 7A01 A 
791 0274 D857 A 
792 0275 5000 A. 
793 027 6 D058 A . 
794 0277 C05A A 
795 0278 0059 A 
1':11.:.· 0279 ~89A-~A 
797 

STRTMP: .JSR 
LO 
JSR 
AISZ 
ST 
LI 
ST·· 
LD 
ST 
.JMP 

SAVE 
ACO,NSTRW 
°TLOC 
AC2, 1 
AC2,SSTART 
ACO,O 

· ACO, SCOL 
ACO,NSTRC 
ACO, MAXSTR . 
REST OR 

ALLOCATE <NSTRW> WORDS 

; STRING STARTS AT 2ND WORD OF A 
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~EAD INPUT LINE 

798 
799 
8C>O 
801 
302 
803 
so4· 
805 
80b 
807 
sos 
809 
810 
811 
812 
813 
814 
815 
816 
817 
SIS 
819 
820 
821 
822 
823 
824 
825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
839 
840 
842 
843 
844 

. 845 
-846 

; 

027A 
027B 
027C 
0270 
027E 
027F 
0280 
0281 
0282 
0283 
0284 
0285 
0286 
0287 
02E:8 
0289 
028A 
028B 
028C 
02:::0 
028E 
028F 

. PAGE 'READ INPUT LINE' 

. LOCAL 

,JSR RDLINE READ A LINE FROM THE INPUT DEVICE 
<LINE ABORTED RETURN> 
<ETX OR EOF RETURN> 
<NORMAL· RETURN> 

<ETX • CONTROL-C> 

SPECIAL CHARACTERS ARE: 
LINE END: 
SPECIAL RETURN: 
BACKSPACE: 
TAB: 
IGNORED: · 
ALSO •IGNORED: 

OD <CR> 
03 <ETX> -- USED TO STOP INPUT 
OS <BS>, OSF <BACK-ARROW> 
09 <.HT> 
0 <NULL), OA CLF), 07F <RUBOUT/DELETE> 
018 <ESC> AND THE CHARACTER FOLLOWING IT 
<KEYBOARD INPUT ONLY> 

OTHER CONTROL CHARACTERS ABORT THE INPUT LINE 

USED BY NEXTIN <COMMAND MODE>. 
AND BY INPUT <RUN MODE> 

5020 A·RDLINE: LI ACO,BLANK CLEAR THE INPUT BUFFER TO BLAN 
C:CB1*A LO AC3,:::INBUF 
0300 A $R01: ST ACO,<AC3> 
FC20 A SKNE AC3,_ ENDBUF 
1902 A JMP SRD2 
7B01 A AISZ AC3, 1 
19FB A JMP $RD1 
5000 A $RD2: LI ACO,OD STORE CR INTO LAST WORD + 1 
0301 A ST ACO, 1<AC3> 
C8B1*A LC• AC2,=INBUF LOAD BUFFER ADDRESS 
C01A A LD ACO,UNIT 
503F A LI AC0,~?'/256 PROMPT IF·KEVBOARD INPUT 
1549 A JSR TE CHO 
5020 A LI ACO,BLANK 
1547 A JSR TE CHO 
C01A A $IN1: LD ACO,.UNIT TEST FOR DISK INPUT 
78FE A AISZ AC0,-2 
1904 A JMP $GET 
95CD*A JSR DISKIN 
8001 A RTS 1 
8001 A ·RTS 1 
8002 A RTS 2 

TERMINAL INPUT PROCESSING - KEYBOARD OR PAPER TAPE 

84 7 0290 1jo 1 A A $13ET: 
848 0291 4102 A 

LD 
BOC 
JSR 
JMP 
JSR 
AND 
BOC 

ACO,UNIT 
ZRO,$KB 
OETC 
SKB+l 
GECO 
AC0,=07F 
ZRO,$GET 

; TEST WHETHER TO ECHO 

849 0292 95C8*A 
850 0293 1901 A 
851 0294 ·~542*A $KB: 
852 0295 A8D3*A 
853 0296 41F9 A 

; REMOVE PARITY BIT 
; IGNORE NULL 
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iEAD IMPUT LINE 

854 0297 FOD3*A St<NE AC0,=07F IGNORE RUBOUT 
855 0298 19F7 A .JMP $GET 
:::5c .. 0299 FOCF*A SKNE ACO,=OA IGNORE LINE FEED 
857 029A 19F5 A .JMF' $GET 
858 C,zs·E: FODO*A· SKNE ACC>1=0D CR TERMINATES LINE 
s5·;1 029C 1912 A .JMP $CRLF 
860 029[) F1:3A*A SKNE AC0,=3 ETX = CONTROL-C 
861 029E 1914 A .JMP $ETX 
8(:.2 029F F139*A SKNE AC0,::8 ;. BS = BAC•<SPACE 
~:e:.3 02AO 191C A .JMP E:ACK 
864 02A1 FOCE*A SKNE AC0,=9 ACCEPT TABS 
865 02A2 1907 A .JMP $81 
sc .. ~. C>2A3 F 1:;:6*A St<NE. AC(), :=OlB ESC = ESCAPE 
867 02A4 1914 A .JMP $ESC 
81:.~:=: 02A5 F135*A SKNE AC0,=05F BACKARROW - BACKSPACE 
869 02P16 1916 A ._IMP BACK 
870 02A7 B934*A SKAZ AC0,=060 ABORT IF OTHER CONTROL CHARACT 
871 OZA:::: 1901 A JMP $S1 
872 02A9 1 '?lA A .JMP $ERR 
873 02AA D200 A $S1: ST ACO, <AC2> STORE CHARACTER 
874 02AD F:::20 A SKNE AC2,ENDBUF 
875 02AC 1·~02 A .JMP $CRLF FORCE CR IF PAST SET LENGTH 
876 02AD 7A01 A AISZ AC2, 1 
877 02AE 19E1 A ._IMF' $GET 
878 02AF 5000 A $CRLF: LI ACO,OD STORE CARRIAGE RE.TURN 
879 02BO [1200 A ST ACO, <AC2> 
E:so 02B1 1517 A $OVER: .J!SR CRLF1 .PRINT CR/LF IF KEYBOARD MODE 
8:=:1 C>2E:2 E:0(>2 A RTS 2 
·=··=··?" ·-··-·-
c·~-··-· ._ •• =.; • .:.- 02E::;: 505E A $ETX: LI AC0,05E ETX: ECHO "·C IF KEYBOARD INPUT 
884 02B4 1518 A .JSR TE CHO 
885 021:.:3 504:3 A LI ACO, ···c·-125,;. 
886 02E:(:. 151'7 A .JSR TE CHO 
887 02B7 1511 A ._1!:;R CRLF1 
.. -.. -.. -. 
·=-·=·-=· (l2f:::: ::::001 A RT:=: 1 
88'~/ 

890 02E:9 COlA A $ESC: LD ACO,UNIT ESCAPE - IGNORE IT AND CHAR ACT 
8'?1 C>2E:A 4509 A BOC N2RO,$ERR FOLLOWING <KEYBOARD ONLY> 
892 02BB 951B*A .JSR GECO 
~·:;.·-:-- .. ·-· 02BC 19[t:3 A .JMP $GET 
894 
895 02BD 7AFF A BACK: AISZ AC2,-1 BACK UP BUFFER POINTER 
89t. 02BE 5020 A LI ACO,BLANK BLANK CURRENT CHARACTER 
897 02BF [1200 A ST ACO, <AC2) 
8·;'1:;: 02CO 5C::=:C> A RCPY AC2,ACO CHECK FOR UNDERFLOW 
899 02C1 9D1B*A S~((; ACO,=INBUF-1 
900 02C2 1·;·01 ,... 

.JMP ~ERR M 

01"·.1 ,-\.-f'l-··":i 1 ·:;'C1~: H .JMP $GET ....... , .... V.6-'-·-• 

902 
903 02C4 C01A A $EHR:: LD ACO I • .. IN IT INPUT ABORTED 
904 02C5 4::::E:4 A BOC BIT(),ROLINE PAPER TAPE - START LINE OVER 
905 OZC6 505C A LI .ACO, ,.\. _, /256 PRINT TWO BACK-SLASHES 
906 02C7 150::: A ._ISR TEC:HO 
907 02C:3 1507 A .JSR TEC:HO CONTINUE ON TO CRLF 
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BASIC iN"fERPk~lER 11 .F~B )} 
READ INPUT LINE 

908 
·~(>9 02C:9 5000 A CRLF1: l. I AC0 11 0D PRINT CR AND LF 
910 02CA 1505 A JSR TE CHO ; TO TELETYPE 
911 02CB 500A 

,. LI Aco,oA. l"1 

912 1).2CC 1503 .;. .jS~R TE CHO 
913 02CD 5001 A LI ACO,J OUTCOL=1 
914 02CE D01D A ST ACO, 'ouTCOL 
915 02CF :::ooo A RTS 0 
''116 
917 02DQ t;:.(>(>I) A TECHO: PUSH ACO PRINT TO TTY IF IN KEYBOARD MO 
918 02D1 Ci)1A A LD ACO,UNIT 
919 02(12 4102 A BOC ZRO,$TTY 
920 02D:::: C.400 A PULL ACO 
921 02D4 :3000 A RTS 0 
922 02D5 ,;.41)0 A $TTY: PULL ACO RECOVER CHAR AND PRINT 
.:;,>·I'·-· .. ..:....·=' 0206 9907*A- ,JMF' F'UTC 
924 
925 02[17 7E59 A POOL 10 

02(18 000~: A 
02[19 t)(;t):=: ;~ 

02DA 1)1) 1 E: A 
02DB 005F A 
02DC (H)t,1) j) 

02[1[1 1 ::::t:[t T 
02DE 7E44 A ·' ., 

02DF (H)(h) A 
02EO 0000 A 
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LIST 

·;o2c. . PAGE ,.LIST·' 
927 . LOCAL 
928 
929 PROCESS LIST COMMANDS 
930 
931 02E1 CDFD*A HLIST: LD AC3,=08048 HIGH SPEEr1 PRINTER LIST 
932 02E2 c:=:o1 A LD ACO, 1CAC3> READ STATUS 
933. 02E:3 4401 A BOC BlT1,. +2 LIST ON TTY IF NO PRINTER 
934 02E4 l 9lc· A .JMF' TLI.ST 
935 02E5 5002 A LI AC0,2 ; CHANGE OUTPUT DEVICE 
986 02F~. fl01C A ST ACO,OIJTDVC: 
937 02E7 5o:::c A LI AC0,60 SET 60 LINES/PAGE 
938 02E8 D07A A ST ACO,COUNT 
939 02E9 1914 A .JMP LIST IT 

' 
941) 02EA 5001 A PUNCH: LI ACO, 1 PAPER TAPE: LIST 
941 02EB [11)1C A ST ACO,OUTDVC 
942 02EC ·~~5F::::*A .JSR GETC ; WAIT FOR PUNCH TURN ON - HIT A 
9·1-3 02ED · 50(ll) A LI . ACO,O SEND LEADE!f< 
944 02EE 512::: A L.I AC1,40 
945 02EF ·::>49E*A 0JSR OUT1 
946 02FO 79FF A AISZ AC1,-1 
947 02F1 19FD A 0JMP .. -2 
94:3 02F2 190B A .JMP LIST IT 
951) 02F3 9544*A SAVFIL: .JSR DRE SET DISK FILE LIST 
951 02F4 9:3CB*A .JMP DSt:::ERR 
952 02F5 C:3CA*A LD AC2,=FST 
953 02F6 9542*A 0JSR OPE NW 
954 02F7 9c:CB*A .JMP DSl<ERR 
955 02F:~ 5008 A LI AC0,8 
956 02F9 D01C A ST ·ACO, OUTDVC 
957 02FA 1903 A .JMP LISTIT 
959 02FB 5000 A TLI~:::T: LI ACO,O TELETYPE LIST 
960 02FC D01C A ST ACO,OUTDVC 
961 02FD 1560 A .JSR CRLF 
962 02FE 5001 A LIST IT: LI ACO, 1 .; TURN BREAK CAPABILITY ON 
9c.:;: 02FF [1017 A ST ACO, BRl<MOD 
964 0300 C062 A LD ACO,LISTl CHECK TO BE SURE LIST1<=LIST2 
965 0301 C463 A LD AC1,LIST2 
966 03()2 94A4*A .JSR SKL 
967 0303 [1063 A ST ACO,LIST2 
968 0304 C462 A LD AC1,LIST1 DETERMINE STORAGE ADDRt::SSES 
969 (>:305 94AF*A .JSR EFIND OF RANGE TO BE LISTED 
970 0306 5C1)0 A NC1P 
971 0307 D:362 A ST AC2,LIST1 
972 o:;:o:=: C463 A LO AC1;LIST2 
973 0309 ·;>4AF*A .JSR· EFIND 
974 030A 5F80 A RCPY · AC21AC3 
975 O~OP. nr:t.:-=: A ST AC3,LIST2 
976 030C csc.2 A LD AC2,LIST1 
977 0300 F863 A $LIST: SKNE AC2,LIST2 
978 030E 1913 A .JMP $ENDL 
979 030F 152B A ,JSR LIST 
980 0310 7901 A AISZ AC1, 1 CONVERT CHAR COUNT TO WORD COIJ 
981 0311 2002 A SHR AC1, 1, 0. AND COMPUTE NEW LINE .ADORES 
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~I :=;T 

•;1:::2 0312 6A40 A RADO AC1,AC2 
·~:33 0:31 :.:: C01C A LD AC:O,OUTDVC DO NOT BREAK DIS•< SAVE 
'3"1:34 o:::: 1 tl F1C4*A S•<NE AC0,=8 
•7:::5 0:::15 191-7 A 0JMP $LIST 
·~:=:t:.. 0::::16 C02l A· LD ACh, HRl<FLCi CONTINUE LIST UNLESS E:REAK FLA 
9::::7 0::::17 450A A BOC NZRO,$ENDL 
•-;JC•C.• .. ._.l_f 0318 C01C A L.D ACO,OUTDVC IF OUTPUT IS TO PRINTER, 
9::::9 0319 7:::::FE A AISZ AC0,-2 UPDATE LINE COUNT 
990 03114 19F2 A 0JMP $Ll:3l 
$'91 1):::: 1 E: P1C7{.; A DSZ COUNT DECREMENT LINE COUNT 
992 0;;:1 c t·?'FO A .JMP $LIST 
993 031[1 ~.o:::.:c A LI ACO, /:..0 RESET COUNT 
994 031E D07A •" ST ACO,COUNT 
995 031F 50(1(: A LI ACO,OC 
Q•-.:r" 
• ~l.,:t 0320 156E A ._t:=;R OUT! 
997 0::::21 19EB (.; ._IMP $LIST 
998 n--=··":"r') 

- ._i"'- .._ C01C l'i $ENDL: LD ACO, OLITDVC END OF LIST 
999 ():;:2:3 F1E:5*A Sl<NE ACO, ;;;:8 DISK FILE ? 

1000 0:324 150f: A .• 1~:;R $ENDD YES 
1001 (1~:::25 500A A LI ACO,OA END LIST WITH LINE FEED 
1002 0326 15.~.:3 A .J~::;R CtUT1 
100:3 0327 C01C A LD ACO,OUTDVC IF DEVICE WAS PUNCH, 
1004 ():=:2:=: 7:'.::FF A AISZ AC0,-1 SEND TRAILER 
1005 0:=:2·:.1 9::::96-r•A .JMP READ IN 
1006 o:=:2A 512:3 A L. I AC:l,40 
1007 c):~:2E: 151S~: A .JSR OUT1 
100:3 0::::2c 79FF A AISZ AC1,-1 
1009 032(1 19FD A .JMP -2 
1010 0::::2E 95Bl*A .JSR GETC TURN OFF PUNCH, WAIT FOR ANY .., ., 

1011 032F ·::1 :::: ·~11:. • .:~A .JMP READ IN 
1012 (>~::~:t) 501C A $ENDD: LI AC0,01C DIS•< END: 01C=EOF 
101:3 0::::::::1 155D A . .JS;R OLIT1 
1014 (l~:::::2 c::::cr,*A LD AC2,=FST 
1015 0:::::3:3 950(:.*A .JSR CLOSE CLOSE FILE 
1016 (>:3:34 9:=.:a::B*A .._IMP DSKERR 
1017 o:::~:~~s 5000 A LI ACO,O REMAINING OUTPUT TO TERMINAL 
1018 (>:::::~:i;. DOlC A ~;T AC:O, OIJTDVC 
1019 (>:3:~:7 ::::ooo ?) RTS 0 
1020 
1021 (>:3:::::=: D40c. A POOL 3 

03:3·:,1 [1410 A 
03::::A [141(:. A 

1022 
1 <)2:=: o:::::.::B ct.C>o A LIST: LO AC1, <AC2> i LIST <AC2> BUFFER 
1024 o:::::::c 5020 A LI ACO,BLANK i FIRST IS LINE NUMBER 
1025 0~:3[1 1 C"-":•C• ·-··-··-· A -.1~3R TY PL Sf' 
:1026 o:::::::=:E 5102 A LI AC1,2 i SET COL. COIJNTEF: 
t n·:-.-7 ():-=::-=:F -;'<197~1'. ~ 1: . l~=:R (;ETS 
1C>2E: 0~:40 FOE11)*A SKNE ACO,=OD 
1029 0341 1-:.12·;> A .._IMP CRLF 
1030 0:=:4.2 FOCE-:t-A SKNE ACO, =9 TAB ? 
1031 (>~:4:3 190E A .JMP $TAB 
1032 0::::44 BeD4*A SKAZ AC0,=080 
10:3:3 0345 1902 A ._IMP $KO 
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LI!=:T 

'1034 0346 154:3 A $1A: .JSR iJUT1 PRINT REGULAR CHARACTER 
10:35 o::.:47 19F7 A .JMP $1 
1036 0348 9499*A $KO: .JSR SAVE PRINT KEYWORD GIVEN ITS CODE. 
1037 0:::49 CD27*A LD AC3, =RESTAB · LOOKUP CODE IN TABLE 
10:3::: 0:34A F~:OO A· $K 1: SKNE ACO,O<AC3) 
1039 034B 1902 A ._IMP $K2 
1040 o::.:4C 7801 A AISZ AC3,1 
1041 034[1 19FC A .JMP $1(1 
1042 o::.::4E 7B01 A $K2: AISZ AC3, 1 i. PRINT KEYWORD <ASCII> 
1043 034F 9522*A .JSR MESG:3 
1044 0350 949A*A .JSR REST OR 
1045 0;:::51 19ED A ._IMP $1 
1046 o-=·C"·") ..... _ ..... C01C A $TAB: LD ACO,OUTDVC ; TAB: PRINT SPACES TO NEXT TAB 
1047 ()353 F1E:o*A SKNE AC0,=8 STOP, BUT NOT TO DISK OR PT 
1048 0354 190F A JMP $T2 
1049 0:355 FODD*A SKNE AC0,==1 
1050 035(:. 190[1 A .JMP $T2 
1051 0:357 C01D A LD ACO,OUTCOL 
1052 0358 EODB*A ADD AC0,=-1 ; TABS ARE EVERY 8 COLUMNS 
1053 0359 A919*A AND AC:0,=7 ( 9, 17' 25, ... ) 

1054 0:35A 7001 A CAI ACO, 1 
1055 035B E118*A ADD AC0,=8 
1056 035C 6100 A PUSH AC1 
1057 035D 5DOO A RCPY ACO,AC1 

I 1058 035E 5020 A LI ACO,BLANK 
1059 035F 15::-!F .A JSR OUT1 
1060 0360 79FF A AISZ AC1,-1 
1061 03c.1 19FD A JMP . ...:2 
1062 0362 6500 A PULL AC1 
1063 03c·3 19DB A ._IMP $1 
1064 0364 5009 A $T2: LI AC0,9 SEND TAB CHAR TO PT/DISK 
1065 0365 19EO A JMP $1A 
1066 
1067 03e·6 9499*A XCRLF: ._ISR SAVE PRINT CR AND LF IF NOT AT 
1068 0367 C01D A LD ACO,OLITCOL COLUMN 1 
1069 03t·8 FODD*A SKNE AC0,=1 
1070 1):369 S°':3'i'A*A .JMP REST OR ALREADY AT COL 1 - RETURN 
1071 036A 1901.A .JMP CRLF+1 
1072 
1073 03c·B 94S'19*A CRLF: JSR SAVE CR/LF TO OUTPUT DEVICE 
1074 03e·C 500[1 A LI ACOrOD 
1075 0360 1521 A JSR OUT1 
107t. 036E 500A A LI ACO,OA 
1077 036F 151F A .)SR OUT1 
1078 0370 989A*A JMP REST OR ; <RTS 0) 
1079 .i 

· 1oso 0371 1b8C T . POOL 4 
0372 0417 T 
0373 0007 A 
0374 0008 A 
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1081 
1082 
1083 
1084 
10E:5 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
109(:. 
1097 
109:3 
1099 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
112:3 
1124 
1125 
1126 
1127 
1128 
1129 
11:.::0 
1131 
11:32 
11:33 
11:34 

0375 
0::::71;. 
0377 
037:::: 
0::::79 
0:37A 
o::::?E: 
o::::7C 
037[1 
1):37E 
0:37F 
03::'.:0 
(>3:31 
0382 
0383 
03::;:4 
0::::::::5 
o::::i:::c. 
(>~::=:7 

O~:E:f: 

1)3::::9 
03::::A 
03BB 
o::.::::::c 
03f:[I 
(>:3:3E 

O~::::F 

0:390 
03•;11 
C>:;.:·;12 
():~:.':.1~: 

0394 
(>::::·~15 

0~:·7(:. 

03';'17 
o~:-=,~~ 

0399 
039A 
0398 
0:;:9c 
039[1 
03·;-E 

. PAGE 'OUTPUT ROUTINES' 

TYPLIN - TYPE THE LINE NUMBER - BLANK LEADING ZEROES 
AC1 = LINE NUMBER <BCD> 

TYPLSP - TYPE THE LINE NUMBER - WITH LEADING CHAR 
ACO = CHARACTER TO REPLACE LEADING ZEROES 
AC1 = LINE NUMBER <BCD> 

. LOCAL 
5000 A TYF'LIN: LI 
D04F A TYPLSP: ST 
5:304 A LI 
5CAO A RCPY 
4501 A BOC: 
510F A LI 
5C40 A $T1: RCPY 
2·~11)8 A SHL 
:?.C: 1 :=: A SHH 
4509 A BOC 
C04F A LD 
4101 A BOC 
150[1 A .JSR 
7BFF A AISZ 
19F7 A ._IMP 
1909 A ._IMP 
5C40 A $T2: RCPY 
2·~1 (>f:: A SHL 
2c:1::: A ::;HR 
FOD1*A ::¥:NE 
5000 A LI 
7::::30 A AISZ 
1503 A ._1:::m 
7BFF A AI::;z 
19F7 A .JMP 
5020 A $T4: L. I 

I 

ACO, c~> 
ACO, ~·FLAG 
Ac:::, 4 
AC1,ACO 
NZRO,. +2 
AC1,0F 
AC:l,ACO 
AC1,4,0 
ACO, 12,0 
NZRO,$T3 
ACO,PFLAG 
ZRO,. +2 
OUT1 
AC3,-1 
$T1 
$T4 
AC1. ACO 
AC:l, 4, 0 
ACO, 12,0 
ACO,=C>F 
ACO,O 
ACO, "0 ... /256 
OUT1 
AC:~:, -1 
$T2 
ACO,BLANK 

TYPE LINE N~ PACKED 
ENTER HERE TO SET LEADING CHAR 
DIGIT COUNTER 

J IF NUMBER IS ZERO, SET TO OOOF 
<TO BE PRINTED ' O'> 

CHECK FOR LEADING ZEROES 

CHECK LEADING ZERO CHARACTER 
DON'T PRINT IF NULL 

OF IS ZERO DIGIT <SEE ABOVE> 

CONVERT BCD DIGIT TO ASCII 
PRINT DIGIT 

; PRINT BLANK AND EXIT <THROUGH 

OUT1 - PRINT 1 CHARACTER ON THE OUTPUT DEVICE 

DOt.D A OUT1: ST ACO,TACO 
C017 A LD ACO,BRKMOD CHEC:•< BREAK CAPABILITY 
4102 A BOC ZR0,$01 TURNED OFF - SKIP TEST 
9531*A ._ISR INTEST CHECK FOR TTY INTERRUPT 
:::c:21 A ISZ BRKFU3 ; YES - SET FLAG FOR LATER TE 
C01C A $01: LD .ACC>,OUTOVC DON"'T UPDATE COLUMN 
B92F*A SKAZ AC0,=12 IF OUTDVC I~' .:;. STRING 
1917 A .JMP $P1 OR DIS•< 
C:Oc.D A LD ACO,TACO 
Am:r:;'.*A AND AC0,=07F TEST CHAR BEING PRINTED 
FODO*A SKNE ACO,=OD 
190[1 A .JMP $CR CARRIAGE RETURN - RESET OUTCOL 
F1D8*A SKNE AC0,=08 BACKSPACE ? 
190E A .JMP $BS 
E:928*A st:::Az ACO, =Oc·O 
1901 A .JMP +·"> . ..:.;. 
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1135 039F 190E A 
1136 03AO 8C1D A 
1137 03A1 C01D A 
11 ::::s o:;:A2 9C :I E A 
1139 03A3 190A A· 
1140 1):;:A4 C06D A 
1141 o::::A5 15C5 A 
1142 0:3A6 D06D A 
1143 o:.:::A7 1906 A 
1144 03A8 5001 A $CR: 
1145 03A9 D01D A 
1146 03AA 1903 A 
1147 03AB AC1D A $BS: 
1148 03AC 1901 A 
1149 03AD 8C1D A 
1150 03AE COlC A SP1: 
1151 03AF 'l406 A 
1152 0:3BO 430:3 A 
1153 O;";:B 1 4506 A 
1154 0:3B2 C06D A 
1155 o:.:::B3 9913*A 
1156 0:3B4 C06D A $PT: 
1157 o:=:B5 9911 *A 
1158 O'.;:Be· Cl)(:.0 A $PR: 
1159 03B7 194A A 
1160 03B8 F1BB*A SPS: 
11 (:.1 03B9 1904 A 
11 /..-.2 0:3BA C06D A 
1163 03BB 9498*A 
11 (:,4 0:3BC 5COO A 
1165 03BP 8000 A 
1166 03BE C06D A SPD: 
1167 03BF 9499*A 
1168 03CO CSCA*A 
1169 0:3C 1 9506*A 
1170 03C2 9E:CB*A 
1111 o::=:c3 '7'89A*A 
1172 03C4 7ECC A 

03C5 OOOC A 
03C6 0060 A 
03C7 7E44 A 
03CE: 1AA7 T 
03C9 0000 A 

._IMP 
ISZ 
LD 
SKG 
.JMF' 
LO 
.JSR 
ST 
.JMP 
LI 
ST 
.JMP 
DSZ 
.JMP 
ISZ 
L[I 
E:OC 
BOC 
BOC 
LO 
._IMP 
LD 
._IMP 
LD 
.JMP 
SKNE 
0JMP 
LD 
JSR 
NOP 
RTS 
LD 
.JSR 
LD 
._ISR 
.JMP 
.JMP 
. POOL 

XXXX ERROR IN NNNN 

$Pl" 
OUTC:OL 
ACO, C1UTCOL 
AC01LINLEN 
$P1 
ACO,TACO 
CRLF 
ACO,TACO 
$P1 
ACO, 1 
ACO,OllTCOL 
$P1 
OUT COL 
$Pl 
OUT COL 
ACO,OUTDVC 
BIT1. $PR 
BITO,$PT 
NZRO,!f>PS 
ACO,TACO 
PUTC 
ACO,TACO 
PUTC 
ACO,TACO 
HSPRT 
ACO,=S 
$PD 
ACO,TACO 
PUTS 

0 
ACO,TACO 
SAVE 
AC2,=FST 
WC HAR 
DSKERR 
REST OR 
6 

PAGE 2.4 

OTHER CONTROL - DON""T CHANGE 0 
INCREMENT OUTPUT COLLIMN COUNT 

CHECK IF PAST END OF LINE 

NEW LINE NEEDED 

BACKSPACE: DECREMENT COUNT 
BUT NOT BELOW 1 

TTY 
PAPER TAPE - AVAILABLE SEPARAT 

FOR POSSIBLE FUTURE CHANGES 

HIGH SPEED PRINTER 

STRING <FOR FUNCTION> 

DISK FILE OUTPUT 

1173 ; 
1174 
1175 
1176 

ERROR NUMBER IS IN ACO ON ENTRY 
LINE NUMBER IS IN CURLIN 

1177 
1178 03CA 9499*A ERROR: ~SR 
1179 03CB 159A A .JSR 
1180 03CC 5101 A LI 
1181 03CD D419 A ST 
1182 03CE C41C A LO 
1183 03CF 5200 A LI 

SAVE 
XCRLF 
AC1, 1 
AC1,ERRFLO 
ACl,OUTDVC 
AC2,.0 

; CR/LF IF NOT AT START OF LINE 

SET ERRFLO TO SIGNAL ERROR 
CHECK OUTPUT DEVICE -

; SET TO TTY 



)ACE ASSEMBLER REV-A 20 DEC 76 PAGE 25 
3ASIC INTERPRETER 11 FEB 77 
)llTf'UT ROUTINES 

1184 03DO F4CD*A 
1185 0:3D1 D81 C A 
118t. 03D2 5FOO A 
11 E.:7 O~:[I:;: EDF5*A 
1188 0304 C800 A· 
1189 03D5 1517 A 
11 90 03D~. C301 A 
1191 0:3[17 1515 A 
11 92 03D::: 1538 A 
1193 0309 1886 T 
1 1 94 0:3DA 1 90A A 
1195 

SKNE 
ST 
RCPY 
ADD 
LO 
JSR 
LD 
.JSR 
.JSR 
. WORD 
.JMP 

1196 0308 9499•A WARNING: JSR 
1197 03DC 1589 A JSR 
1198 03DD 5FOO A 
1199 03DE EDEA*A 
1200 03DF C:300 A 
1201 03EO 150C A 
1202 03E1 C301 A 
1 203 0:3E2 150A A 
i 204 03E:3 152D A 
1205 03E4 1881 T 
120t. 
1207 03E5 C014 A 
1208 03E6 4104 A 
1209 03E7 1529 A 
1210 03E8 188A T 
1211 0:3E9 C414 A 
1212 03EA 158A A 

RCPY 
ADD 
LD 
.JSR 
LD 

.. JSR 
JSR 
. WORD 

INLINE: LO 
BOC 
JSR 
. WORD 
LD 
JSR 

1213 03EB 949F*A $NOLIN: JSR 
1214 03EC 989A*A JMP 
1215 
1216 03ED 2010 A OUT2: 
1217 03EE 15AO A 

ROL 
.JSR 

AC1,=2. 
AC2,0UTDVC 
ACO,AC3 
AC3,=ERRTAB 
ACO, <AC3> 
OUT2 
ACO, 1<AC3> 
OIJT2 
MESO 
ERMl 
INLINE 

SAVE 

, ; IF NOT PRINTER 

GET ADDRESS OF ERROR NAME 

;. ,. ERROR'" 

XCRLF CR/LF IF NOT AT START OF LINE 
AC:O '· AC:3 GET ADDRESS OF ERROR NAME 
AC3,=ERRTAB 
ACO, <AC3> 
OUT2 
ACO, 1<AC3> 
OLIT2 
MESG ; ,. WARNING,. 
WAR NM 

ACO,CURLIN TYPE LINE NO. IF NON-ZERO 
ZRO,$NOLIN 
MESG '"IN ... ' 
ERM2 
AC1,CURLIN 
TYPLIN 
CRLF PRINT CR/LF AND THEN RTS 
RESTOR <SAVED BY BREAK/STOP/ERROR/WAR 

AC0,8,0 
OUT1 

SEND TWO CHARACTERS FROM ACO 
TO OUTPUT DEVICE 

121€: o:::::EF 2010 A ROL AC0,8,0 
121'? 03FO 199E A 
1220 
1221 PUTW 
1222 PUTW4 -
1223 
1224 i 

1225 03F1 1576 A PUTW4: 
1226 03F2 1 90:3 A 
1227 03F3 1574 A PUTW: 
1228 03F4 5020 A 
1229 03F5 1599 A 
1230 03F6 5101 A SPW1: 
1231 03F7 5CCO A $PW: 
1232 03FE: 2A08 A 
1233 03F9 2C18 A 
1234 03FA 7830 A 
1235 03FB 9D12*A 
1236 03FC 1901 A 
1237 03FD 7807 A 

..JMP OUT1 

PRINT <AC2> IN HEX WITH LEADING BLANK 
PRINT AC2 IN HEX, NO LEADING BLANK 
<USED BY HEX$ FUNCTION ONLY> 

.JSR 

.JMP 

.JSR 
LI 
.JSR 
LI 
F:CF'V 
SHL 
SHR 
AISZ 
SKG 
._IMP 
AISZ 

SAVE 
$PW1 
SAVE 
ACO,BLANK 
OUT1 
ACL 4 
AC2,ACO 
AC2,4,0 
ACO, 12,0 
ACO, ... 0,. /256 
AC0,=,.9,./256 
. +2 

SAVE REGISTERS 
PRINT 4 HEX DIGITS 
SAVE REGISTERS 
PRINT 1 BLANK FIRST 

CONVERT 4 BITS TO ASCII 

ACO, ,.A"-"°9-' /256-1 
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1238 
12:39 
.1240 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
1248 
1249 

! 1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 

12~.o 

1261 
1262 
1263 
1264 
.1265 
126t. 
1267 
12t.8 
1269 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
127E: 
1279 
1280 
1281 
1282 
12:3:;: 
1284 
1285 
1286 
1287 
12s::: 
1289 

03FE 
03FF 
0400 
0401 

0402 
0403 
(>404 
0405 
0406 
0407 
040E: 
0409 
040A 
040B 

040C 
0400 
040E 
040F 
0410 

1591) A .JSR OUT1 
79FF A AISZ AC:l, --1 
19F6 A JMP $PW 
1977 A JMf' RESTOR ; RESTORE REG AND RETURN 

SEND CHARACTER IN BITS 0-7 OF ACO <AND TACO> 
TO THE HIGH SPEED PRINTER <CENTRONICS 306) 

1565 A HSPRT: .JSR SAVE ;. WRITE 1 ASCII CHAR ON PRINTER 
CDOB*A LD AC3,=08048 
c::::o1 A $L1: LD ACO, 1 <AC:3) READ STATUS 
A906 A AND AC0,$8006 TEST ONLY FAULT*1PRP*1WAIT* 
C506 A LD AC1,$8002 COMPARE TO EXPECTED STATUS 
5:::40 A RXOR ACL ACO 
45FB A E:OC NZRO, $l_1 
co.so A LD ACC>,TACO RELOAD CHARACTER TO SEND 
0::07 A ST AC0,7<AC3> SEND THE CHARACTER 
~96D A .JMF' REST OR RESTORE AC3 AND RETURN 

8006 A $8006: . WORD 08006 
:3002 A $:3002: . WORD 08002 
003'? A . POOL 3 
8()4!3 A 
0000 A 

MESSAGE PRINTING ROUTINES 

.JSR MESG 

. WORD MSG 
<:RETURN HERE:> 

LD AC3,MSGAD 
.JSR MESG3 
<RETURN HERE> 

.JUMP TO SUBRCtllT I NE 
MESSAGE ADDRESS 

MESSAGE ADDRESS IN AC3 

NOTE: TH I :3 VERSION DOES NOT SEND CARR I AGE RETURN 
OR LINE FEED UNLES:S THEY ARE IN THE BUFFER. 
THE MESSAGE IS TERMINATED BY A NULL BYTE. 

. LOCAL 
0411 1556 A MESG: .JSR 
0412 6700 A PULL 
041:3 ECDD*A ADD 
0414 6300 A PUSH 
('415 CFFF A LD 
0416 1901 A .JMP 
0417 1550 A MESG:3: JSR 
041:3 C300 A $M1: LD 
0419 2C10 A SHR 
041A 4107 A BOC 
041B ~149E*A .JSR 
041C C300 A . LO 

SAVE 
AC3 
AC3,=1 
AC3 
AC3,-l<AC3> 
$M1 
SAVE 
ACO; CAC3> 
ACO.s,o· 
ZRO,$MSGEND 
OLIT1 
ACO, CAC3> 

SAVE REGISTERS 
; GET RETURN ADDRESS 

INCREMENT RETURN ADDRESS 
TO SKIP PARAMETER 

GET MESSAGE ADDRESS 

CHECK LEFT BYTE 

DO RIGHT BYTE 
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1290 
1291 
12·;"12 
1293 
1294 
1295. 
1296 
1297 

" .. 

041(1 
041E 
041F 
0420 
0421 
0422 

0423 
0424 
0425 
0426 

A8D5*A 
4103 A 
949E*A 
7B01 A 
1 ·;tF6 A· 
1956 A 

1)000 A 
l)()l)i) f.\ 
0000 A 
0000 A 

AND 
BOC 
.JSR 
AISZ 
.JMP 

$MSGEND:.JMP 

. POOL 

ACO,=OFF 
ZRO,$MSGEND 
OLIT1 
AC3, 1 
$Ml 
REST OR 

4 

27 
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STACK INTERRUPTS 

. PAGE 'STACK INTERRUPTS' 1298 
1299 
1300 
1301 
1302 
1303 

STK I NT: STAC:•::: INTERRUPT HANDLER 
STKINT MAINTAIN'.=; THE SOFTWARE STACK 
AND CHECK!3 FOR UNDERFLC•W/CIVERFLOW 

1304 0427 D02A A 
1305 0428 D42B A 
1306 0429 D82C A 
1307 042A 6400 A 
1308 042B D02D A 
1309 042C 4013 A 
1310 0420 C022 A' 
1311 042E 9DE1*A 
1312 042F 190E A 
1313 0430 5104 A 
1314 0431 AC22 A 
1315 0432 A022 A 
1316 0433 6000 A 
1317 0434 79FF A 
1318 0435 19FB A 
1319 0436 C02D A 
1320 0437 6000 A 
1 ~'21 04:;:8 C02A A 
1322 0439 C42B A 
1323 . 043A ce:2c A 
1324 04:3B :;: 100 A 
1325 043C 3H::o A 
1326 0430 7COO A 
1327 04:3E 151A A 
1328 04:3F 94C9*A 
1329 

STKINT.: ST 
ST 
ST 
PULL 
ST 
BOC 
LO 
SKG 
._IMF; 
LI 

$EMP: DSZ 
LO 
PUSH 
AISZ 
._IMP 

$REST: LD 
PUSH 
LD 
LD 
LD 
PFLG 
SFLG 
RTI 

$IJNFL: JSR 
.JSR 

1330 0440 5105 A $FULL: 
1331 0441 C9E1*A 

LI 
LD 
PULL 
ST 
AISZ 
AISZ 
.JMP 
LI 
PULL 
ST 
ISZ 
LD 
SKG 
.JMP 
.JSR 
.JSR 
AIS·Z 

1332 0442 6400 A $LF'1: 
13:3:3 0443 0200 A 
1334 0444 7A01 A 
1335 0445 79FF A 
13:36 0446 1 9FB A 
1337 0447 5104 A 
1338 0448 6400 A $LP2: 
1339 0449 B022 A 
1340 044A i31::22 A 
1341 044B C022 A 
1342 044C 9DD7*A 
1343 0440 1902 A 
1344 044E i50A A 
13'!5 044F '94C9*A 
1346 0450 79FF A $OK: 
1347 0451 19F6 A 
1348 0452 5105 A 
1349 0453 7AFF A $LP3: 
1350 0454 C200 A 
1351 0455 6000 A 

JMP 
LI 
AISZ 
LD 
PUSH 

ACO,SKO 
AC1,SK1 
AC2,SK2 
ACC> 
ACO,SKRET 
SFL,$FULL 
ACO, ST•<PTR 
ACO,=STACK+3 
$UNFL 
AC1,4 
STKPTR. 
ACO,@STKPTR 
ACO 
AC:l,-1 
$EMP 
ACO, S•<RET 
ACO 
ACO,SKO 
AC1,SK1 
AC2,SK2 
1 
1 

CLRSTK 
SY SERR 

SAVE 'REGISTERS 

STAC~ FULL OR EMPTY ? 
STACK EMPTY 
CHECK FOR UNDERFLOW 

RESTORE 4 WORDS 

RESTORE RECH STERS AND 
RE-ENABLE INTERRUPT 

*** UNDERFLOW *** 

ACt,5 STACK FULL: 
AC2,=STK5 REMOVE 5 WORDS 
ACO 
ACO, <AC2> 
AC2, 1 
ACl,-1 
$LP1 
AC 1, 4 ; PUT LAST 4 WORDS ON 
ACO SOFTWARE STACK 
ACO,@STKPTR 
STKPTR 

· ACO, STKPTR CHECK FOR OVERFLOW 
ACO,=$TACK+20 
$OK 
CLRSTK *** OVERFLOW *** 
SY SERR 
ACl,-1 
$LP2 
AC1,5 RESTORE TOP 5 WORDS 
AC2,-1 
AC(>, <AC2> 
ACO 
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1352 045l:. 79FF A 
, 1353 0457 19FB A 
1 ::::54 045€: 19DD A 
1355 

AISZ 
.JMP 
._IMP 

ACt,-1 
$LP~: 

$REST 

PAGE ?C; -·· 

1:35t . 
.i::::57 
·12:58 
1~:59 

CLEAR STACKS <HARDWARE STACK AND SOFTWARE EXTENSION> 

WARNING: CALL ONLY FROM MAIN PROGRAM! 
REGISTERS ARE NOT SAVED. 

1:360 
1361 0459 3100 A CLRSTK: 
1362 045A 3900 A 
1363 045B b.::.oo A 
1364 045C 5109 A 
1365 045(1 6400 A 
1:366 045E 79FF A 
1367 045F 19FD A 
1 ::;:t-.8 04l:.O C 1 C4*A 
13,!:.·;· 04,s 1 [1CH)2 A 
1370 0462 C 1 C:3*A 
1371 0463 D022 A 
1372 0464 6200 A 
1373 0465 :;: 180 A 
1'374 0466 ~:9::::0 A 
1375 0467 1AOO A 
1376 

PFLG 
PFLG 
PULL 
LI 
PULL 
AISZ 
.JMP 
LD 
ST 
LD 
ST 
PUSH 
SFLG 
SFLG 
.JMP 

1 
9 
AC2 
AC1, •-:J 

ACO 
ACL -1 
-2 

ACO,=STKINT 
ACC>,2 
ACC>, =:3TACK 
ACO,STKPTR 
AC2 
1 
9 
<AC2> 

TURN OFF INTERRUPTS 

PULL RETURN ADDRESS 
CLEAR HARDWARE STACK 

RESTORE POINTERS 

DUMMY WORD 
RE-ENABLE INTERRUPTS 
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1377 
1378 
1379 
13E:O 
1:;::31 
1382 
1383 

138S 
1:386 
1387 
1388 
1389 
1390 
1391 
1392 
1393 
1394 
13•;>5 
139(:. 
1397 
1398 
1399 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
1408 
1409 
1410 
1411 
1412 
1413 
1414 
1415 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 

I 1426 
1427 
1428 
1429 
1430 

0468 
0469 
046A 
0461:: 
.... "' .. -. ._, .... ,.:.i_. 

046D 
046E 
046F 
0470 
0471 
0472 
0473 
0474 
0475 
0476 
0477 
0478 

0479 
047A 
0478 
047C 
047[1 
047E 
047F 
04::::0 
0481 
04:32 
0483 

04::;:4 
0485 

0486 
0487 

048:3 
0480:,I 
04c:A 
04:::.m 
04E:C 

·.PAGE 'SOFTWARE STACK ROUTINES' 

SAVE ALL 4 REGISTERS ON SOFTWARE STACK 

oo.;.D A. ::;A'v'E: ST ACO,TACO SAVE ACO TEMPORARILY 
co2:~: A LD ACO,STPTR 
9D1C A $~(13 ACO,$ST1L CHECK FOR POSSIBLE OVERFLOW 
1901 .~ .JMP +Z 
1 ·:::·17 A .JMP $SOVF 
COc.D A LD ACO,TACO 
B023 A ST ACO,@STPTR 
5CCO A RCPY AC3,ACO 
c;c:2::: A LD AC3,STPTR 
[1701 A ST AC1, 1 <AC:;:) 
DB02 A ST AC:2,2<AC:3> 
030:3 A ST ACO, :;: < AC3) 
7B04 A AISZ AC3 .. 4 
DC23 A ST AC~:, STPTR 
5FOO A RCPY ACO,AC3 
CO/.:.P A LD AC:O,TACO 
8000 A RTS 0 

RESTORE 4 REGISTERS FROM SOFTWARE STACK 

co2:;: A RESTOR: LD ACO,STPTR CHECK FOR UNDERFLOW 
9DOE: A :=;t(1J ACO,$ST1B 
1909 A ._IMP $SUNF 
c:c:2:;: A LO AC3,STPTR 
7E:FC A AISZ AC:;:, -4 
DC2:3 A ST AC::::, STPTR 
c::::oo A LD ACO, 0 < AC::3 > 
C701 A LD AC1, 1 < AC3> 
C:E:€)2 A LD AC2,2<AC3> 
C:FC)3 A LD AC::::, 3 < AC:3 > 
8000 A RTS 0 

94C·;;·*A $SOVF: .J:=;R :=:YSERR STACK ERROR #1 
STACK ERROR #2 94C'3"1*A $SUNF: .JSR SYSERR 

19C6 
19DF 

D06D 
DC70 
c·-:··-,--=, ··-•"1!..·-· 
ED 1 :;: 
9FOO 

T $ST1B: 
T $ST1L: 

WORD 
WORD 

STACK0+3 
STACK0+28 

ADDRESSES FOR COMPARING WHEN 
STORI~G 4 LOCATIONS 

PUSH, PULL: PUSH OR PULL FROM A SOFTWARE STACK 
ACO = VALUE LOCATION BEFORE OR AFTER 
AC3 = STACk NUMBER <O=REGISTER STACK> 

A PUSH: 
A 
A 
A 
A 

RETURN: RTS 0 -- ERROR <EMPTY OR OVERFLOW> 
RTS 1 -- NORMAL 

ST ACO,TACO CHECK FOR SOFTWARE 
ST AC~:, TAC3 OVERFLOW BEFORE 
LD ACO,STPTR<AC:3> 
ADD AC3,STLAST 
SKG ACO, <AC3> 

STACK 
PUSHING 
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14~:1 04::::0 1901 A .JMP 
14:32 048E 1905 A ._IMP 
14:33 048F C06D A LD 
1434 0490 CC70 A LD 
1435 0491 E::~:2:3 A· ST 
1436 0492 :=:F23 A ISZ 
1437 049:3 8001 A RTS 
143::: 0494 CC70 A $PERR: LO 
14::::9 049~· :::ooo H RTS 
1440 
1441 0496 c·:·-t·-=· ........... _. A PULL: LD 
1442 0497 DC70 A ST 
1443 0498 EDOE A ADD 
1444 0499 9FOO A ~~l,:•3 

1445 049A 19F9 A .JMP 
1446 049B CC70 A LD 
1447 049C AF2:;: A DSZ 
144:3 049[1 A.-•. -,.-. 

·=-•£...·:.' A LD 
1449 049E :::001 A RTS 
1450 
1451 049F 04AO T STLAST: WORD 
1452 04AO 19E2 T . WORD 
1453 04Al 19F1 T . ~JORD 
1454 04A2 1AOF T . WORD 
1455 04A3 1A2:3 T . WORD 
1456 04A4. 1A2D T . WORD 
1457 04A5 1A37 T . WORD 
1458 04A6 1A41 T WORD 
1459 
1460 04A7 04A8 T STFIRST:. WORD 
1461 04A8 1-;1c:3 T WORD 
1462 04A9 1 ·~1E3 T . t-JORD 
1463 04AA 19F2 T WORD 
1464 04AB 1A10 T WORD 
1465 04AC 1A24 T WORD 
14e.6 O'H'1D 1A2E T . WORD 
1467 04AE 1A:::::=: T . WORD 
146€: 

+2 
$PERR ; 

ACO,TACO 
AC3, TAC:3 
ACO,@STF'TR<AC3) 
STPTR<AC3> 
1 
AC3,TAC3 
0 

ACO,STPTR<AC3> 
AC3, TAC:3 
AC~:, STF I RST 
ACO, <AC3> 
$PERR j 

AC3,TAC3 
STPTR<AC3> 
ACO,@STPTR<AC3> 
1 

+1 
STACKl-1 
STACK2-1 
STACK'.3-1 
STACK4-1 
STACK5-1 
STACK6-1 
STACKX-1 

+1 
STACKO 
STACK1 
STACK2 
STACK3 
STACK4 
STACKS 
STACK6 

PAGE 31 

ERROR EXIT - OVERFLOW 

PUSH/PULL ERROR - RESTORE AC3 

; . CHECK FOR UNDERFLOW 

ERROR EXIT - STACK 1·--.-;, EMPTY 

LAST WORD OF EACH E:UFFER 

FIRST WORD OF EACH STACK 
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1469 
I 1470 

1471 

. PAGE 

. l.1.0CAL 
'EDITOR ROUTINES' 

1472 
147~: 

ESTOR - PUT PBIJF LINE INTO EDIT MEMORY 

1474 04AF c::::B2*A 
1475 04BO 5100 A 
1476 04E:1 9497*A 
1477 04B2 FODO*A 
1478 04B:;: 190:;: A 
1479 04E:4 ?AFF A 
14:30 04E:5 1579 A 
1481 0486 1901 A 

1 1482 04E:7 5100 A 
1483 0488 D4:36 A 
1484 0489 C414 A 
1485 04BA 15ilf A 
148t. O.!JBB 19:32 A 
1487 04BC D8:37 A 
1488 04BD C300 A 
1489 04BE D:.200 A 
1490 04BF FC35 A 
1491 04CO 1903 A 
1492 04C1 7A01 A 
1493 04C2 7B01 A 
1494 04C3 19F9 A 
1495 04C4 D835 A 
1496 04C5 co:::::;: A 
1497 04C6 D034 A 
1498 04C7 C038 A 
1499 04C8 D051 A 
1500 04C9 C036 A 
1501 04CA 411F A 
1502 04CB co:;:5 A 
1503 04CC E036 A 
1504 04CD C451 A 
1505 ()4C:E 155:=: A 
1506 04CF 1920 A 
1507 04DO C835 A 
1508 04[11 CC35 A 
1509 04D2 EC36 A 
1510 04D3 C200 A 
1511 04 D4 [l:;:(H) A 
1512 04D5 7BFF A 
1513 0406 F837 A 
1514 0407 Vi'£2 A 
1515 04DE: 7A, F A 

ESTQR: 

EDEL: 

$ON: 

$IN1: 
$IN: 

$UP: 

LD' 
LI 
. .JSR 
SKNE 
._IMP 
AI:SZ 
._!SR 
._IMP 
LI 
ST 
lD 

._IMP 

LD 
ST 
SKNE 
._IMP 
AISZ 
AISZ 
._IMP 
ST 
LD 
ST 
LD 
ST. 
LD 
BOC 
LD 
ADD 
LD 
.JSR 
.JMP 
LD 
LD 
ADD 
LD 
ST 
AISZ 
SKNE 
.JMP 
AISZ 
IMO ........ 

1517 04DA C035 A $STORE: LO 
1518 04DB E036 A · ADD 

I 1519 04DC [1(>:;:5 A ST 
1520 04DD CCB2*A LO 
1521 04DE C014 A LD 

04DF D200 A ST 

AC2,=PBIJF 
AC1,0 
GETS 
ACO,=OD 
EDEL 
AC2,-1 
FINDCR 
. +2 
AC1, 0 
AC1,ELEN 
AC1,CURLIN 
EFIND 
$NOTF 
AC2,NXTLIN 
ACO, <AC3) 
ACO, <AC2> 
AC:3, EEND 
$Hit 
AC2, 1 
AC3, 1 
$DN 
AC2,EEND 
ACO,ESTART 
ACO,ECIJR 
ACO,LAST 
ACO,SY2 
ACO,ELEN 
ZRO,$FIN 
ACO,EEND 
ACO,ELEN 
AC1,SY2 
SKL 
$STERR 
AC2,EEND 
AC3,EEND 
AC::::, ELEN 
ACO, <AC2> 
AC!), ( AC3) 
AC::::, -1 
AC2,NXTLIN 
$STORE 
AC2,-1 
SUP 
ACO,EEND 
ACO,ELEN 
ACO,EEND 
AC3,=PBUF 
ACO,CURLIN 
ACO, <AC2> 

GET BUFFER ADDRESS 

GET NEXT CHAR 
j. CHECK IF CARRIAGE RETURN 

YES - DELETE LINE 
POINT AC2 TO ... LINE NO. ' 
DETERMINE LINE LENGTH 
AC1 NOW HAS LENGTH 

FIND MATCHING LINE # 

<FAKE 

LINE FOUND - REPLACE OR DELETE 
MOVE UPPER STORAGE DOWN 

SAVE NEW VALUE OF EEND 
RESET ECUR TO BEGINNING 

<WILL REMAIN IF DELETING LI 
CLEAR SYMBOL TABLE 

STORE NEW LINE 
ZERO LENGTH - DONE 
MOVE UP <ELEN> WORDS 
CHECK IF ROOM IN MEMORY 

MOVE UPPER STORAGE UP 

CHECK IF DONE 

UPDATE END ADDRESS 

COPY LINE INTO M~MORY 
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·1523 04EO 
1524 04E1 
1525 04E2 
1526 04E3 
1527 04E4 
1528 04E5 
1529· 04E6 
1530 04E7 
15:31 04E8 
1532 04E9 
1533 04EA 
1534 04EB 
1535 04EC 
1536 04ED 
1537 

08:~:4 

7A01 
c4:;:,~. 

79FF 
C3(H) 

[1201) 

7A01 
7B01 
79FF 
19FA 
c:o:;:s 
[1055 
[1056 
801)1) 

A 
A 
A 
A 
A.$ST: 
A 
A 
A 
A 
A 
A $FIN: 
A 
A 
A 

1538 04EE 0837 A $NOTF: 
15~:9 04EF 19[15 A 
1540 

ST 
AISZ 
LD 
AISZ 
LD 
ST 
AISZ 
AISZ 
A I :=;z 
.JMP 
LD 
ST. 
ST 
RTS 

ST 
.JMP 

1541 04FO 5000 A $STERR: LI 
1542 04F1 98C5*A .JMP 
1543 
1544 
1545 

AC2,ECUR 
AC2, 1 
AC1,ELEN 
AC1,-1 
ACO, < AC:3) 
ACO, <AC2> 
AC2, 1 
AC3, 1 
ACL -1 
SST 
ACO,EEND 
ACO,ANEXT 
ACO,TNEXT 

AC2,NXTLIN 
SIN 

ACO,O 
RUNERR 

PAGE 

UPDATE CURRENT LOCATION 

<ELEN >= 2) 

i 

NOT FOUND: INSERT OR IGNORE 

' OUT OF STORAGE 
LINE NOT SAVED 

1546 
1547 

DELETE COMMAND PROCESSING - DELETE A LINE RANGE 

1548 04F2 5000 A DELETE: 
1549 04F3 D03t. A 
1550 04F4 C0(:.0 A 
1551 04F5 4502 A 
1552 04F6 5008 A 
1553 04F7 98C5*A 
1554 04F8 
1555 04F9 
1556 04FA 
1557 04FB 
1558 04FC 
1559 04FD 
1560 04FE 
1561 04FF 
151.:.2 0500 
1563 0501 
151.:.4 0502 
1565 0503 

' 15/.:.6 0504 
1567 0505 
1568 0506 
1569 0507 
1570 ocsn:=: 
1571 0509 
1572 
157:=: 
1574 

?:::FF 
1902 
C062 
[11)6:3 
C062 
C463 
152::: 
[ll){:.3 

5000 
1508 
5COO 
[1::::,~.2 

C463 
1504 
5F:=:') 
C8~·2 
r1:=::-=:7 
19E::3 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

$DEL1: 

$DEL2: 

LI ACO,O 
·ST ACO,ELEN 
LD ACO, OP3 
BOC NZRO,$DEL1 
LI ACO, 8 
.JMF' RUNE RR 
AI::;z AC0,-1 
.JMP $DEL2 
LD ACO,LIST1 
!3T ACO,LIST2 
LD ACO,LIST1 
LD AC!. LIST2 
.JSR SKL 
ST ACO, LI:3T2 
RCPY ACO,ACl 
.JSR EFIND 
NOP 
ST AC2,LIST1 
LD AC1,LIST2 
.JSR EFIND 
RCPY AC2,AC3 
LD AC2,L.IST1 
ST AC2,NXTLIN 
.JMP $ON 

1575 
1576 

FIND LINE IN PROGRAM AREA 

LINE LENGTH = 0 <NO REPLACE> 

CHECK # OF ARGUMENTS 

NO ARG - SYNTAX ERROR 

1 ARG - DELETE ONLY ONE LINE 

CHECK TO BE SURE LIST1<=LIST2 

FIND LOCATION OF FIRST LINE TO 
BE DELETED 

FIND LAST LOCATION TO DELETE 

MOVE UPPER MEMORY DOWN 
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\EDITOR ROIJTIMES 

I 
1 

.JSR EFIND 
<LINE NOT FOUND> 
<LINE FOUND> 

AC2 = LOC Ttl' INSERT 
AC2 = ADDRESS OF LINE 
AC3 = ADDRESS OF NEXT LINE 
ACl = WORD COUNT OF LINE 

1577 
1578 
1579 
1580 
158.1 
1582 
1583 
1584 
1585 
1586 

A MATCH IS ATTEMPTED FOR THE LINE NUMBER IN <AC1> 

007B A $LINE 

! 1587 OSOA D4 7B A 
1588 050B CE:35 A 
15-'39 050C F833 A 
1590 050D 8000 A 
1591 050E C8:'.::4 A 
1592 C>5C1F F:=::35 
i.593 (151(> 1·~(>7 
1594 0511 C200 
1595 0512 F07B 
1596 0513 1910 
1597 0514 C47B 
1598 0515 1511 
1599 0516 1901 
1600 0517 1901 
1601 0518 C833 
1 t.02 051 9 F8:35 
1603 051 A :::ooo 
1604 051E: C200 
1605 051C F07B 
160(:. 051D 1906 
1607 051E C47B 
1t.08 
1609 
1610 
1611 
1612 

051F 1507 
0520 8000 
0521 150[1 
0522 5ECO 
0523 19F5 

1613 0524 D8::::4 
1614 0525 1509 
1615 0526 8001 
1616 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

EFIND: 

$FOR: 
$LOOP: 

$FND: 

= 

ST 
LD 
SKNE 
RTS 
LO 
SKNE 
JMP 
LD 
SKNE 
.JMP 
LO 
JSR 
.JMP 
._IMP 
LO 
SKNE 
RTS 
LD 
SKNE 
.JMP 
LD 
.JSR 
RTS 
.JSR 
RCPY 

. ._IMP 

.JSR 
RTS 

SCR · 

ACL $LINE 
AC2,EEND 
AC2,ESTART 
0 
AC2,ECUR 
AC2,EEND 
$FOR 
ACO, <AC2) 
ACO,$LINE 
$FND 
AC1,$LINE 
SKL 
$FOR 
$LOOP 
AC2,ESTART 
AC2,EEND 
0 
ACO, <AC2> 
ACO,$LINE 
$FND 
AC1,$LINE 
SKL 
0 
FINDCR 
AC3,AC2 
$LOOP 
AC2, ECIJR 
FINDCR 
1 

1617 SKL SKIP IF <ACO> < <AC1> 

;. USE SCRATCH SPACE TO HOLD LINE· 

SAVE LINE NUMBER TO BE FOUND 
CHECK IF ANY PRO(;RAM EXISTS 

NO PRO(;RAM - INSERT AT END 

START INITIAL SEARCH FROM CURR 

CHECK LINE NUMBER OF CURRENT L 
EQUAL LINE# - RETURN DATA 

CHECK IF CURRENT < $LINE 

NO - START SCAN FROM BEGINN 
YES - START SCAN FROM CURRE 

SCAN FORWARD FROM START 

NO LINES >= $LINE IN MEMORY 

LINE FOUND 

FOUND LINE WITH HIGHER LINE NU 
TRY NEXT LINE 

LINE FOUND - RETURN WITH DATA 

1618 TEST IS ON 16-BIT POSITIVE MAGNITUDE 
16.19 
1620 0527 DObD 
1621 0528 D4l:·E 
1622 0529 3780 
1623 052A 906E 
1624 
1625 
1626 
1627 
1628 
1629 
1630 

CN:-D 
052C 4AC>1 
052D E:001 
052E 8000 

A SKL: 
A 
A 
A 
A 
A 
A 
A 

ST 
ST 
SFLG 
SUBB 
LD 
BOC 
RTS 
RTS 

ACO,TACO 
AC1,TAC1 
CARRY 
ACO,TACl 
ACO,TACO 
CRY,. +2 
1 
o. 

FINDCR - FIND CARRIAGE RETURN 

SAVE.REGISTERS 

TEST IS ON ACO-AC1 <MAY SET CA 
RESTORE ACO 

IF CARRY NOT SET, ACO<AC1 
IF CARRY IS SET, ACO>=AC1 

ON ENTRY: AC2 = ADDR OF 1 ST WORD OF LI NE <LI NE NO. > 
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1631 
1632 
1633 
1634 

1636 
1637 
163S: 
ll-.39 
1640 
1641 
1642 
1643 
1644 
1645 
ltAb 
1647 
HAS 
tc.49 
1650 
H .• 51 
1652 
1653 
1654 
1655 
1656 
1657 

; 

052F 
05:'.:a) 
05::::1 
(>532 
053:3 
05:34 
0535 
053·~· 
0537 
0538 

05~:';.1 

05:3A 
os:::::B 
053C 
053(1 
053E 
053F 
0540 
0541 

ON EXIT: AC2 PRESERVED; AC3 = ADDR OF NEXT LINE 

5F8t) A FlNDCR: 
7B01 A .$1: 
1507 A 
1901 A 
19FC A 
7B1)1 A $·"'· ~. 

5080 A 
7101 A 
69CO A 
8000 A 

AC 1 = WORD COUNT OF LI NE < INCLUDING L l NE NO. ) 

RCPY 
Ar:;:z 
.J~:;R 

._IMP 

._IMP 
A I :::;z 
RCPY 
CAI 
RADD 
RTS 

AC2, AC:3 
AC:3, 1 
Cl<CR 
$2 
$1 
AC:~:, 1 
AC2, AC1 
AC1, 1 
AC3,AC1 
0 

USE AC3 FOR SCAN ADDRESS 
CHECK NEXT LINE <SKIP LINE NO. 

AC3 = ADDR OF NEXT LINE 
AC1 = <AC3>-<AC2> 

CKCR - CHECK IF OCAC3> HAS CARRIAGE RETURN IN EITHER BYTE 
RTS 0 IF TRUE; RTS 1 IF NO CR 

C:300 A CKCR: LD ACO, <AC3> ; CHECK LEFT BYTE 
2C10 A SHR ACO, 8, C> 
FODO*A :=¥NE ACO,=OD 
8000 A RTS 0 
c:::::oo A LD ACO, CAC3> CHECK RIGHT BYTE 
A::::D5*A AND ACO,=OFF 
FODC>*A SKNE ACO,=OD 
8000 A RTS I) 

8001 A RTS 1 GO ON TO NEXT WORD 

r 
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1658 
1659 
1660 

. PAGE 'SUBSTRING ROUTINES' 

. LOCAL 

1661 
1662 

PUTS ADD A CHARACTER TO A STRING 

STRING ORIGIN = <SSTART> 1663 
1664 
1665 
1666 
1667 
1668 
1669 i 

CHARACTER NO. = SCOL <INCREMENTED ON EXIT> 
ACO - CHARACTER IN BITS 0-7 

RTS 0 
RTS 1 

STRING OVERFLOW <CHARACTER NOT STORED> 
NORMAL RETURN 

1670 0542 D86F A PUTS: 
1671 0543 D46E A 
1672 0544 0060 A 
1673 0545 C857 A 
1674 0546 C458 A 
1675 0547 F459 A 
1676 0548 1918 A 

I 1677 0549 2D02 A 
1678 054A 6A40 A 
16 7·7 054B C458 A 
1680 054C A8D5*A 
1681 0540 6000 A 
1682 054E 4:;:06 A 
1683 054F 6000 A 
1684 0550 2::: 1 O A 
1685 0551 0070 A 
1686 0552 C200 A 
1687 0553 A8D5*A 
1688 0554 1905 A 
1~89 0555 6000 A $RIGHT: 
1690 0556 A8D5*A 
1691 0557 0070 A 
1692 0558 C200 A 
1693 0559 A8DA*A 
1694 055A A470 A $BOTH: 
1695 055B 0200 A 
1696 055C :3C58 A 
1697 Q550 COc.D A 
1698 055E C46E A 
1699 055F C86F A 
1700 0560 8001 A 
1701 0561 C060 A $RST: 

I 1702 0562 C46E A 
1703 05c·3 C8c°F A 

! 1704 0564 8000 A 

ST 
ST 
ST 
.LD 
LO 
SKNE 
.JMP 
SHR 
RADO 
LD 
AND 
RXCH 
BOC 
RXCH 
SHL 
ST 
LO 
AND 
._IMP 
f;:XCH 
AND 
ST 
LD 
AND 
OR 
ST 
ISZ 
LO 
LO 
LD 
RTS 
LD 
LD 
LD 
RTS 

AC2,TAC2 
AC1,TAC1 
ACO,TACO 
AC2,SSTART 
AC1,SCOL 
AC1,MAXSTR 
$RST 
AC1, 1, 0 
AC1,AC2 
AC1,SCOL 
ACO,=OFF 
ACO,AC1 
BITO,$RIGHT 
ACO,AC1 
ACO, f~, 0 
ACO,$TEMP 
ACO, <AC2> 
ACO,=OFF 
$BOTH 
AC:O,AC1 
ACO,=OFF 
ACO,$TEMP 
ACO, <AC2> 
AC01=0FFOO 
ACO,$TEMP 
ACO, <AC2> 
SCOL 
ACO,TACO 
AC1,TAC1 
AC2,TAC2 
1 
ACO,TACO 
AC11TAC1 
AC2,TAC2 
0 

SAVE REGISTERS 

CHECK IF ALREADY AT MAX LENGTH 
IF SO, THEN SKIP THIS ROUTI 

CALCULATE ACTUAL WORD ADDRESS 

MASK CHARACTER TO 8 BITS 

DETERMINE RIGHT OR LEFT 

. ZERO POSITION OF NEW CHARACTER 

MERGE NEW CHARACTER INTO WORD 
SAVE BACK INTO BUFFER 

RESTORE REGISTERS 

NORMAL PUTS RETURN 
RESTORE REGISTERS 

1705 
1706 
1707 
1708 
1709 
1710. 

GETS GET A CHARACTER FROM A PACKED STRING 

1711 

AC2 = STRING ORIGIN 
AC 1 = CHARACTER NO. . < O=LEFTMOST > , INCREMENTED ON EX IT 
ACO = CHARACTER <RETURNED IN BITS 0-7> 
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1712 
1713 0565 086F A 
1714 0566 D46E A 
1715 0567 sc.~.E A 
1716 0568 5C40 A 
1717 0569 2002 A 
1 718 05·~·A: t;:.A40 A 
1719 056B C600 A 
1720 
1721 
1722 
1723 

056C 
0560 
056E 
056F 
0570 
0571 

4·301 
2010 
5C40 

A 
A 
A 

At:D5*A 
DOt.D A 
19EF A 

GETS: 

GETS2: 

1724 
1725 
1726 
1727 0070 A $TEMP 

ST 
ST 
ISZ 
f':CPY 
SHR 
RADO 
LD 
BOC 
SHR 
RCPY 
AND 
ST 
.JMF' 

= 

AC2,TAC2 
ACL TAC1 
TAC1 
AC1,ACO 
AC1, 1,0 
AC1,AC2 
AC1, <AC2> 
BITO,. +2 
ACl,8,0 
AC1,ACO 
ACO,=OFF 
ACO,TACO 
$RST 

TAC3 

; SAVE REGISTERS 

INCREMENT RETURNED AC1 VALUE 

CALCULATE ACTUAL WORD ADDRESS 

GET 2 PACKED CHARACTERS 

SHIFT RIGHT IF USING LEFT BYTE 

MASK TO RETURN ONLY RIGHT BYTE 

RESTORE REGISTERS & RETURN 

1728 
1729 ; 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 

GE TUC GET 1 CHAR FROM UNPACKED INBUF FOR PRESCANNER 
<CONVERT LOWER CASE TO UPPER CASE> 
AC3 = NEXT WORD ADDRESS 

GETCH GET 1 CHAR FROM CURRENT LINE 

LSTART = LINE ORIGIN 
COL = CHARACTER NO. , INCREMENTED ON EXIT 

RETURN: RTS 0 
RTS 1 
RTS 2 
RTS 3 

IF A SPACE <OR TAB> 
IF A DIGIT <0-9> 
IF A LETTE~ <A-Z> 
OTHERWISE <PUNCTUATION, ET~ > 

0572 C300 ·A GETUC: LD 
.JSR 
AISZ 

ACO,· < AC3> 
CHKLC 

; READ UNPACKED CHAR <PRESCAN> 
0573 1515 
0574 7B01 
0575 1907 
0576 D4r.'.:·E 
0577 D8c.F 
0578 C4:3F 

1 750 0579 :=:c:;:F 
1751 057A C83E 
1752 0576 
1753 057C 

15EC: 
41F9 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1754 0570 FOD2*A 
1755 057E 8000 A 
1756 057F FOCE*A 
1757 0580 8000 A 
1758 0581 9DOD*A 
1759 
1760 
1761 
1762 

0582 9DOD*A 
0583 1901 A 
0584 8001 A 

1763 0586 
1764 0587 
1765 0588 

9DOB*A 
9DOB*A 
8003 A 
8002 A 

GETCH: 

GETS3: 

.• JMP 
ST 
ST 
LD 
ISZ 
LO 
.JSR 
BOC 
Sl<NE 
RTS 
SKNE 
RTS 
SKG 
SKG 
.JMP 
RTS 
SKG 
SKG 
RTS 
RTS 

AC:3, 1 
GETS3 
AC1,TAC1 
AC2,TAC2 
AC1,COL 
COL 
AC2;LSTART 
GETS2 
ZRO,GETCH 
ACO,=BLANK 
I) 

AC0,=9 
0 
ACO, =/9'° /256 
AC0,="'0"'/256-1 
. +2 
1 
ACO, =-·z.- /256 ; 
ACO,="'A'°/256-1 
3 
2 i 

SAVE REGISTERS 

GET CHAR 
TRY AGAIN IF NULL 
IS IT A SPACE? 

YES 
TAB ? 

YES 
IS IT A DIGIT? 

NO 
YES 

IS IT A LETTER? 

NO 
YES 

<FILLER> 
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1766 
1767 0589 A8D3*A CHKLC: AND 
1768 058A 9D0:3*A SKG 
1769 0581:: 1901. A .JMP 
1770 058C 78EO A· AISZ 
1771 0580 D04F A ST 
1772 058E 8000 A RTS 
1773 
1774 058F 1)0:39 A . POOL 

0590 002F A 
0591 005A A 
0592 0040 A 

' .0593 005F A 

AC0,=07F 
AC0,=05F 
. +2 
AC0,-020 
ACO,PFLAG 
0 

5 
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CCINVERT LOWER CASE CHAR TCI UPP 

ALREADY UPPER. CASE 
CONVERT LOWER TO UPPER CASE 
SAVE CHAR <FOR PSCAN> 
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1775 . PAGE 'PRESCANNER' 
. LOCAL 

PAGE 

I 1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 

PRESCAN - CONVERT ALL KEYWORDS.TO SINGLE BYTE CODE 

RTS 0 
RTS 1 
RTS 2 

ERROR 
BLANK LINE 
NORMAL RETURN 

LINE IS COPIED FROM INBUF TO PBUF 
1785 
1786 0594 CC20 A PSCAN: 
1 787 0595 1'?01 A 
1788 0596 7BFF A $TRIM: 
1789 0597 F047*A 
1790 0598 8001 A 
1791 0599 C300 A 
1792 059A FOD2*A 
1793 059B 19FA A 
1794 059C FOCE*A 
1795 0590 19F:3 A 
1796 C>59E FODO*A 
1797 059F 19Ff:.. A 
1798 05AO 5000 A 
1799 05A1 0301 A 
1800 05A2 CCBl*A 
1801 05A3 COB2*A 
1802 05A4 0057 A 
1803 05A5 C13A*A 
1804 05A6. D059 A 
1805 05A7 5100 A 
181)6 05A8 D458 A 
1807 05A9 0414 A 
1808 05AA 15C7 A $PO: 
1809 05AB 1903 A 
18f0 05AC 1905 A 
1811 05AD. 19:35 A 
1812 05AE 1934 A 
1813 05AF 1592 A $POO: 

· 1814 0580 5COO A 
1815 0581 19F8 A 
1816 0582 6DOO A SP1: 
1817 0583 88D9*A 
1818 05B4 1914 A 
1819 0585 6DOO A 
1820 05B6 290:3 A 
1821 05!::7 A:'.::01 *A 
1822 05t=::=: f..C1fH) A 
1823 05B9 D414 A 
1824 05BA 5000 A 
1825 05BB D058 A 
1826 .05BC 15B5 A 
1827 05BD 1 9<X:: A 
1828 05BE 19F:::: A 

LD 
._IMP 
A I SZ 
SKNE 
RTS 
LD. 
SKNE 
..JMP 
SKNE 
JMP 
SKNE 
.JMP 
LI 
ST 
LD 
LD 
ST 
LD 
ST 
LI 
ST 
ST 
.JSR 
JMP 
._IMP 
._IMP 
JMP 
._ISR 
NOP 
._IMP 
RXCH 
SKAZ 
._IMF· 
RXCH 
SHL 
AND 
RADD 
ST 
LI 
ST 
.JSR 
JMP 
.JMP 

AC3,ENDBUF 
·. +2 
AC:3,-1 
AC3,=INBUF-1 
1 
AC:O, < AC3 > 
ACO,~BLANK 
$TRIM 
AC0,=9 
$TRIM 
AC0,=00 
$TRIM 
ACO,OD 
ACO, 1<AC3) 
AC3,=INBUF 
ACO,=PBUF 
ACO,SSTART 
AC0,=133 
ACO,MAXSTR 
AC1,0 
AC1,SCOL 
AC1,CURLIN 
GET UC 
$POO 
$P1 
$PL1 
$PL1 i 

PUT~; 

·$PO 
ACO,AC1 
ACO,=OFOOO 
$VLERR 
ACO,AC1 
AC1,4,0 
ACO,=OF 
ACO.ACt 
AC!, CURLIN 
ACO,O 
ACO,SCOL 
GE TUC 
$P2 
$Pl 

REMOVE EXCESS TRAILING BLANKS 

COMPLETELY BLANK LINE 

IGNORE TRAILING BLANKS, TABS, 

PUT CR AFTER LAST SIGNIF CHAR 

SET POINTERS TO COPY 
FROM INBUF TO PBUF 
<USING GETUC ~ PUTS> 

INITIALIZE LINE NUMBER 
LOOK FOR LINE NUMBER 

SPACE 
DIGIT 
LETTER 
PUNCTUATION 

SAVE SPACE FOR AUTO MODE 

FORM LINE # - CHECK SIZE 

RESET OUTPUT COLUMN 
IN CASE SAVED SPACES 

GET MORE DIGITS OR FOLLOWING C 
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1e:2·5> 05BF 1923 A JMP $f'L1 
! 1~:30 05CO 1';"/22 A .JMP $PL1 

1831 05C1 15BO A $P2: .JSR GE TUC NEW MAIN ITEM: GET NEXT CHAR 
1832 05C2 1903 A .JMP $f'P1 
1833 05C3 1902 A· .JMP· $PP1 
1834 05C4 191E A .JMP $PL1 
1835 05C5 191[1 A JMP $PL1 
1836 05C6 9498*A $PP1: JSR PUTS ; SAVE SPACE/DIGIT 
1837 05C:7 5C(.10 A NOP 
1838 05C8 19F8 A JMP $P2 
1939 05C9 500A A $VLERR: LI ACO, 10 TOO MANY DIGITS IN NUMBER 
~840 05CA 98C3*A JMP ERROR 
1841 05CB C300 A $STRNG: LD ACO, <AC3) COPY ALL OF STRING TO OUTPUT 
1942 05CC 7801 A AISZ AC3, 1 
1843 05CD 9498*A JSR PUTS 
1844 05CE 5COO A NOP 
1845 05CF FODO*A S•<NE ACO,=OD 
1846 05DO 8002 A RTS 2 

I 1847 05D1 F10F*A SKNE AC0,=022 
1848 05D2 19EE A JMP $P2 
1849 0503 19F7 A .. JMP $STRNG 
1850 0504 1590 A. $HEX: .JSR GE TUC . ; GET & SAVE HEX NUMBER 
1851 05D5 19FO A ._IMP $PP1 
1852 05D6 1905 A JMP $HX2 
1853 05D7 1901 A JMP $HX1 
1854 0508 190A A JMP $PL1 
1855 0509 9D08*A $HX1: SKG ACO,=_.F,./256 CHECK HEX LETTER <A-F> 
1856 05DA 1901 A JMP $HX2 
1857 05DB 1907 A JMP $PL1 
1858 05DC 9498*A $HX2: ._ISR PUTS SAVE HEX DIGIT/LETTER 
1859 0500 5COO A NOP 
1860 OSDE 19F5 A .JMP $HEX 
1861 050F 18BD T . POOL 4 

05EO 0085 A 
05E1 0022 A 
05E2 0046 A . 

1862 
1863 05E3 (:458 A $F'Lf: LD Ac-i~scoL SAVE SCOL <START OF SEQUENCE> 
1864 05E4 D47B A ST AC1,SCR 
1865 05E5 949:::*A .JSR PUTS 
l8.66 05E6 5COO A NOP 
1867 05E7 FODO*A SKNE ACO,=OD CHECK IF CR 
18~.8 05E8 8002 A . RTS 2 i YES - DONE 
1869 05E9 F1F7*A SKNE AC0,=022 CHECK FOR STRINGS 
1870 05EA 19EO A .JMP $STRNG 
1871 OSEB F172*A SKNE ACO,=REMCHAR CHECK IF REMARK CHARACTER 

! 1872 05EC 9972*A JMP $REM 
1873 05ED F172*A SKNE AC0,=,.$,./256 CHECK IF HEX NUMBER 
1874 05EE 19E5· A JMP $HEX 

I 1875 05EF ~810 A SHL AC0,8,0 CHECK FOR KEYWORD OR 2-CHAR PU 
1876 05FO 0045 A $PL1A: ST ACO, IDENT INITIALIZE I DENT 
1877 05F1 5000 A LI ·ACO,O 
1878 05F2 0046 A ST ACO, IDENT+1 
1879 05F3 956D*A ._ISR GE TUC CHECK FOR 2ND CHAR 
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'1880 05F4 1901 A .JMP $PP1 
1881 05F5 1900 A ·~•MP $PP1 

• 1882 05F6 1900 A .JMP $PL2 
i 188:3 05F7 9498*A $F'L2: .JSR PUTS 2ND LETTER/PUNCTUATION 
i 1884 05F8 5COO A· NOP 
1885 05F9 FODO*A SKNE AC01=0D CHECK IF C:R 
1886 05FA 8002-A RTS 2 YES - DONE 
1887 05FB F1E5*A SKNE ·AC0,=022· CHECK FOR STRINGS 
188:3 05FC 19CE A ._IMP $STRNG 
1889 05FD Flc·O*A SKNE ACO,=REMCHAR CHECK IF REMARK CHARACTER 

' 
1891) 05FE 1978 A .JMP $REM 

; 1891 05FF F160*A SKNE AC0,="$,./256 CHECK IF HEX NUMBER 
' 1892 0600 19(13 A .JMP $HEX 
I 1$9:3 0601 A445 A OR AC:O, IDENT 

!S94 Oc.02 0045 A ST ACO, !DENT 
1895 ot.o3 C95E*A LD AC2,=RESTAB-1 SCAN RSVD WORD TABLE 
18'7'6 0~-04 15,;,7 A $PL.2A: ..,ISR NXTRES · 

i 1897 1)605 190B A ._IMP $PL2B NOT IN TABLE 
' . 1898 0606 F045 A SKNE ACO, IDENT 
1899 0607 1901 A .JMP . +2 FOUND 
1900 0608 19FB A ._IMP $PL2A 

' 1901 0609 7900 A AISZ AC:1, O CHECK IF 2-CHAR ID 
1902 060A 190A A .JMP $PL3 · 

: 1903 060B C07B A LD ACO,SCR ; . 2 CHAR ID FOUND - COPY CODE 
1904 060C [H)58 A ST ACO,SCOL 
1905 060D C200 A LD ACO,O<AC2> 
190~. 060E 949::::*A .JSR PUTS 
1907 Oc00F 5COO A NOP 
1908 0610 19BO A ._IMP $f'2 GET NEXT <NOT DATA OR REM> 
1909 0611 C045 A $PL2B: LD ACO, IDENT RESTART KEYWORD SCAN WITH 
1910 0612 2810 A SHL AC0,8,0 NEW CHAR 
1911 061 :;: 8C7B A ISZ SCR 
1912 Oc.14 19DB A .JMP $PL1A 
1913 0615 C045 A $PL~:: LD ACO, IDENT 
1914 ot.16 F14C*A SKNE ACO, =··oo-· IF I DENT IS ... C;O" I 

1915 Oc.17 153A A ._ISR $CKGO CHECK IF ,. Gt1,. OR ,.GOTO,. /,.GO 
1916 0618 9548*A ._ISR GET UC CHECK 3RD CHAR - IF NOT · LETTEF\: 
1917 0619 19AC A ._IMP $PP1 ; THEN NOT A KEYWORD YET 
1918 061A 19AB A ... IMP $PP1 
1919 061B 1901 A ._IMP $PL3A 
1920 061C 19Cc· A ._IMP $PL1 
1921 0610 9498*A $PL3A: .JSR PUTS 
1922 Oc0 1E 5COO A NOP 
1923 061F 2810 A SHL AC0,8,0 

! 
1924 ·1)620 0046 A ST ACO,IDENT+1 
1925 0621 C940*A LO AC2,=RESTAB-1 SCAN RSVD WORD TABLE 

i 1926 0622 1549 A $PL:3B: ,.JSR NXTRES 
1927 0~-:23 191E A '.JMP 'f'·PL3C NOT IN TABLE 
1928 0624 F045 A SKNE ACO, IDENT ·· 
1929 0625 1901 A .JMP . +2 
1930 0626 19FB A .JMP $PL3B 
1931 0627 F446 A SKNE AC1, IDENT+1 
1932 0628 1901 A ._IMP .. +2 
1933 0629 19F8 A .JMP $PL3B 
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1934 062A C07B A L.D 
19:'.::5 062B D05E: A ST 
t93t. ot.2c C200 A LD 
19:37 o~.20 ·?.14 ·:.1 ::: ~·A .)::.'.;R 
19:38 062.E 5COO A· NOP 
1939 o.~.2F D07B A ST 
1940 o~.30 C300 A $PL3R: L.D 
1941 06:31 ·~5:32*A .J:::;R 
1941 f)6:.::2 C:21)2 f'.~ LLI 
1943 oe.:;:3 A::::D3*A AND 
1944 0634 F04F A SKNE 
1945 063~i 1901 A ._IMP 

I 1946 06:36 1910 A ._IMP 
1947 0637 7A01 A AISZ 
194:3 0{:03:3 7E:01 A AISZ 
1949 06::::9 C:=:(H) A L[) 
1950 o.~.::::A 9529*A ._ISR 
1951 (;:~.:-:=:B c:2c):~ A LD 

I 1952 o~.:3C 2C10 A SHR 
1953 0630 F04F A SKNE 
1954 06~:E 1901 A .JMP 
1955 06:3F 1907 A ._IMP 

' 
1956 0640 7B01 A A I SZ 
1957 0641 19EE A ._IMP 
1958 Oc.42 7BFE A $Pl.3C: AISZ 
1959 01:..4:3 C07B A LO 
19~.o 0644 7::;a)1 A AISZ 
1961 Ol:.045 0058 A ST 
1962 0646 991E*A ...IMP 
19t.3. 0647 C07B A $F'L4: LD 
1964 0648 FOD4*A SKNE 
1965 0649 192D A .JMP 
19/:..6 064A F11B*A Sl<NE 
1967 064B 192B A ._IMP 
1978 064C F11A*A Sl<NE 
1979 0640 1929 A .JMP 
1980 064E '?'Dl'?*A SKG 
1981 064F 9D19*A SKG 
19E:2 0650 9914-*A ._IMP 
19E:~: 01:..51 1·~25 A ._IMP 
1984 0652 C300 A $CKGO: LO 
1985 065:3 F116*A Sl<NE 
1986 0654 8000 A RTS 
1987 0655 F115*A SKNE 
1988 0656 8000 A RTS 
19f:•;> 0657 C07B A LD 
1990 OC.58 [1058 A ST 

I, 1991 0659 C1~·8*A LD 
1992 065A 94°?E:*A 0JSR 
1993 065E: 5COO A NOP 
19·~4 065C 1:..400 A PULL 
1995 0650 9907*A .JMP 
1996 065E 0027 A POOL 

065F ·0677 T 

ACO,SCR 
ACO,SCOL 
ACO,O<AC2) 
PUTS 

ACO,SCR 
ACO,O<AC3) 
CHKLC 
?~1::0, 2 < AC2) 
ACO, =07F 
ACO,PFL.AG 

+2 
$PL4 
AC2, 1 
AC3, 1 
ACO,OCAC3) 
CHKLC 
AC0,2<AC2> 
ACO, ::::, 0 I 

ACO,PFLAG 
+2 

$PL4 
AC:3, 1 
$PL:3R 
AC3,-2 
ACO,SCR 
ACO, 1 
ACO,SCOL 
$P2 
ACO,SCR 
ACO:. ==128 
$REM 
AC0,=144 
$REM 
AC0,=206 
$REM 
ACO, ==215 
AC0,=212 
$P2 
$REM 
ACO,O<AC3> 
ACO, =,..::V/256 

ACO, =·'T" /256 

ACO,SCR 
ACO,SCOL 
AC01=157 
PUTS 

ACO 
$P2 
14 
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KEYWORD FOUND - < 1~;T 3 CHAR> 

REPLACE IT WITH CODE 

SKIP ANY FOLLOWING MATCHING 
CHAR OF KEYWORD 

COMPARE TO RIGHT CH~R IN TABLE 

COMPARE CHAR TO LEFT CHAR IN T 

3 CHAR NOT IN TABLE -
BACK UP 2 CHAR 

CHECK KEYWORD 
REM ? 

DATA ? 

LOAD ? 

SAVE/MERGE./ EXEC ? 

NONE OF THOSE - RESUME SCAN 
"DATA" TYPE ~(EYWORD 

CHECK CHAR AFTER ·'GO' . 
... s ... OR ... t ... - OK 

KEYWORD IS ... GO" 
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1997 
1998 
1~9·:;. 

2000 
2001 
2002 

',200:3 
2004 
2005 
2006 
2007 
200:=: 

. 2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2033 
20::::4 
2(>35 
20::::(:. 
20:37 
2(l:3:=: 
20:39 
2040 

. 2041 
2042 

i 2043 
2044 
2045 

i 2046 

I 2048 
2049 
2050 
2051 
2052 
205:=: 

0660 
(>1S61 
0662 
066:::: 
0664 
o~.(:.5 

06~.6 

061~.7 

06t.s 
0~.69 
06t.A 
066B 

Oe .. ~C 
o.: .. ~.D 
0(:.(:.E 
c)C . .-SF 
Oe.70 
1)/:.71 
Oe.72 
(l,::.7:3 
0674 
0675 
Of:.76 

0677 
1)(:.78 
01:.79 
067A 
067B 
l)(:.7C 
o,;.70 

067E 
06 ?F 
oc.::::o 
0681 
0682 
068:3 
06S4 
Oc.E:5 
Oc.8(:. 
0' •::0"'1 ._,,_., 
t)6!3~3 

06:39 
068A 
068B 
o~.sc: 
oc.::::o 
068E 

0024 A 
0572 T 
16:::::B T 
47,lF A 
()5:::~, T· 
t)5C1 T 
0090 A 
OOCE A 
00(17 A 
00[14 A 
('11)'5:::: A 
0054 A 

7A01 A NXTRE:::: AISZ 
C'200 A LD 
4501 A r::c1c: 
:::ooo A RTS 
B·:::DA*A SKAZ 
19FA A .JMP 
C601 A LD 
C202 A LD 
A::::Dt=l*A AMD 
't:..(100 A RXCH 
8001 A RTS 

C300 A $REM:· LD 
9498*A . .JSR 
5COO A NOP 
7B01 A AISZ 
Fl)[H)*A SKNE 
::::002 A RT·:: 
19F9 A .JMF' 

PACK INPUT BUFFER 

C8B1*A PACK: LD 
5F:3o A RCF'Y 
C200 A $PAK: LD 
2810 A SHL 
F820 A SKNE 
1903 A ._IMP 
7A01 A AISZ 
C600 A LD 
5:340 A RXOR 
0300 A ·<f:C::•l·'~. ST ...... ··· . ..:. . 
C:-•::O·""'.· z"'I /\ 0::-V~.lt:' . ._ ...... _ . n ._. ........ 
1903 A ._IMP 
7A01. A AISZ 
7B01 A AISZ 
19F3 A ._IMP 
501)[1 A $F'K3: LI 
0:301 A ST 

AC2, 1 i 

ACO, <AC2> 
NZRO,. +:i 
0 I 

' ACO,=OFFOO 
NXTRES 

i 

ACL 1 < ACl2 > 
AC0,2<Ad2> 
ACO,=OFFOO 
ACO, AC1. 
1 

ACO, <AC3) 
PUTS 

Ac:;::, 1 
ACO, ==OD 
2 
$REM 

<FOR INPUT 

AC2,==INBUF 
AC2,AC3 
ACO, <AC2> 
ACO, :::, 0 
AC2,ENDBUF 
$PK2 

.AC2, 1 
ACl, <AC2> 
AC1,ACO 
ACO, < AC:3) 
rie-2,ENDBUF 
$F'K3 
AC2, 1 
AC3, 1 
$PAK 
AC:O,OD 
ACO, 1<AC3> 

PAGE 43 

GET FIRST 3 CHAR FROM NEXT RSV 
WORD TABLE ENTRY INTO ACO,A 

0 -· :> NO MORE ENTRIES 

REM OR D.ATA - COPY REMAIN CHAR 
ON LINE WITHOUT PROCESSING 

COMMAND> 
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2054 068F 8000 A 
2055 

RTS 0 

PAGE 44 
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'2056 
: 

2057 
1 2058 
~2059 
i2060 
2ot.1 

'2062 
2063 
2064 

·2065 
12066 
!2067 
'2068 
I 

!2069 
2070 
2071 

12072 
i 207:3 
2074 
2075 
2076 
2077 
2078 
2079 
20c:O 
2081 

• 20:32 
208:3 
2084 
2085 
2086 
20~:7 

208E: 
20.89 
2090 
2091 
205"12 

• 2093 
20·~14 

• ;t096 
'2097 

2098 
20·;-9 
2100 
2101·· 
2102 
210:::: 
2104 
2105 
2106 
2107 
2108 

; 

. Pr.:iGE ,. SCANNER·' 

. LOCAL 

LEXICAL SCANNER - OBTAINS THE NEXT TOKEN 
FRG•M THE CUHRENT L. I NE BE I NG SCANNED. 

LSTART POINTS TO THE LINE BEING SCANNED AND 
COL.IS THE COLUMN COUNTER. 

RETURNED VARIABLES <~ASE PAGE>: 
CLASS = SEMANTIC TYPE 
SYMB = SYMBOL OR POINTER 
SYMA = ADDRESS 
VALUE = CONSTANT VALUE <2 WORDS> 

RETURN: RTS 0 IF ERROR <MSG PRINTED> 
RTS 1 NORMAL RETLIRN 

SEMANTIC CLASSES ARE: 

TYPE 

1 OPERATORS <UNARY> 
2 BINARY OPERATORS 
3 UNARY LOGICAL OP 
4 BINARY LOGICAL OP 
5 RELATIONS 
6 SYSTEM FUNCTIONS 
7 USER FUNCTIONS 
8 PRINT FUNCTION 
9 FUNCTION CSTRING OP> 
10 LEFT PAREN. 
11 RIGHT PAREN. 
12 DELIMITERS 
13 END OF STMT 
14 STMT SEPARATOR 
15 IDENTIFIER 
16 ARRAY ID 
17 STRING ID 
18 STRING ARRAY ID 
19 SUBSTRING FUNCTION 
20 STMT NO. <BCD, HEX> 
21 NUMERIC CONST 
22 STRING CONSTANT 
23 STRING FUNCTION 
24 SPECIAL IDENTIFIER 
25 •(EYWORDS 
27 SYSTEM COMMANDS 
28 DISK COMMANDS 
30 UNKNOWN PUNCTUATION 

EXAMPLES 

+ 
* / ** <UPARROW> MAX MIN 
NOT 
AND OR XOR 
< <= = )= ) <> * 
SIN SQR ABS 
FNA ... FNZ 
TAB SPC LIN 
LEN 
( 

) 

<CR> " (APOSTROPHE-COMMENT> 

A ... Z ... AO ... Z9 ... AA 
A< . . . Z9< 
A$ . . . z9$ 
A$( . . • Z9$( 
LEFT$ MID$ RIGHT$ 
1 ... 9999 
0 . . . 9 . . . 14. 7E-5· C FLT PT> 
(QUOTED OR UNQUOTED> 

RND 
LET . IF STEP 
LIST RUN 
LOAD SAVE 

2109 0690 5000 A SCAN: LI ACO, 0 INITIALIZE VARIABLES 
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1 2110 0691 D05::: A 
1 2111 Oc.92 5H>F A 

2112 669~: C92F*A 
211:3 0694 D200 A 
2114 0695 7A01 A. 
2115 0696 79FF A 
2116 0697 19FC A 
2117 069c: C12B*A 

2119 069(4 D046 A 
2120 ()69E: C17A*A 

I 2121 Ot.SiC D057 A 
2122 0690 CO~·A A 

1 212:3 O.S9E [H)59 A 
2124 069F C03E: A 
2125 (>,~.AO 4102 A 
2126 06A 1 9901) A 
2127 06A2 078A T 
2128 06A3 94A2*A SCAN2: 
2129 06A4 19FE A 
21 :30 (>6A'.:• 1903 A 
2131 06A6 191E A 
21. 32 ObA 7 ·;:;-900 A 
2133 06A8 076E T 
2134 06A9 C43A A SDl: 

ST 
LI 
LD 
ST 
AISZ 
AISZ 
._IMP 
LD 
:=;T 
ST 
LD 
ST 
LD 
ST 
LD 
BOC 
.JMP 

WORD 
.JSR 
._IMP 
0JMP 
._IMP 
.JMP 

WORD 
LD 
AISZ 
.JMP 
.JMP 

i 2135 O·~·AA 7900 A 
2136 06AB 1902 A 
21 :37 06?1C 9900 A 
213:::: 06AD 07E 1 T 
21:39 06AE 5100 A 
2140 06AF 1905 A 

WORD 
$SEG!NO: LI 

.JMP 
2141 06BO 94A2*A $SQ1: 
2142 o.:.B1 190C A 
2143 Ot.D2 
2144 06B3 
2145 0684 
21 4.1;. 06B5 
2147 06B6 

1902 A 
1909 A 
1908 A 
A;:mh·A 
2''i1(;::: A 

214:;: 06E:7 5900 A 
2149 06B8 7A01 A 
2150 06B9 5C40 A 
2151 06E:A B8[1·;1*A 
2152 06BB 1902 A 
215:3 06BC 19F:;: A 
2154 06BD AC3F A 
2i55 06BE D44:3 A 
2156 06BF 501 4 f~ 

2157 06CO D041 A 
2158 06C1 :=:001 A 
2159 
2160 06C2 009[1 A 

06C3 0041 A 
06C4 2020 A 

21c.1 

.JMF' 

.JMP 

._ll"1P 
0JMP 
AND 
SHL 
RXOR 
AHH 
RCPY 
SKAZ 
._IMP 
0JMP 
DSZ 
ST 
LI 

RTS 

POOL 

ACO,SCOL 
AC1,NWDS <NWDS) WORDS STARTING WITH CLA 
AC2,=CLASS . ; PRESET TO ZERO 
ACC>, ( AC2) 
AC2, 1 
AC1,-1 
-3 

ACC>, = ... .... 
ACO, IDENT 
ACO, IDENT+1 
ACO,=IDENT 
ACO,SSTART 
ACO,NSTRC 
ACO,MAXSTR 
ACO,STYPE 
ZRO,SCAN2 
@. +1 
GET DST 
GET CH 
SCAN2 
$IH 
$L1 
@. +1 
$SPEC 
AC1,NTYPE 
AC1 I I) 

$SEG!NO 
@. +1 
CONST 
ACL O 

GET CH 
$SG!4 
$SC!2 
$:=:Q~: 

$~:1]:;: 

ACO,=QF 
AC1,4,0 
AC:O,AC1 
AC2, 1 
AC1,ACO 
ACC:>. =OFOOO 
$SG!4 
$SQ1 
COL 
AC1, SYMA 
AC0,20 
ACO,CLASS 
1 

3 

s CHECK IF SCANNING STRING INPUT 

GET NEXT CHAR 
IGNORE SPACES BETWEEN THINGS 
DIGIT: LINE# OR CONSTANT 
LETTER: IDENTIFIER 
KEYWORD CODE OR PUNCTUATION 

CHECK TYPE FLAG FOR KIND OF NU 

1: SEQUENCE NUMBER <BCD> 
0: FLOATING POINT CONSTANT 

PROCESS A LINE NUMBER 
<4 DIGIT B. C. D. > 

TERMINATING CHAR NOT YET PROCE 
SYMA = BCD NUMBER 
CLASS = 20 
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21 i;.2 CHECK SYMBOL, FUNCTION NAME, KEYWORD, OR COMMAND 
211.:.:~: 

21 64 o.:.cs (:4:".::E: A $L1: 
21,;.5 C>t.:.c:,~. 7900 " t"i 

211.: •• s ()l.:.c7 ·::194F *A· 
21,s7 o.~.c:::: 5104 A 
21.~.:=: 06C9 [1459 A 
2 i,s·;· 06CA ·:.14 17' ;::: *A $L2: 
:..~ l ?u l)r;:..1_:1:: ;:.(:1)(1 A 
2171 o.~.cc 94p,2~~r~ 

21 72 06CD 191.9 A 
217:3 06C:E l 902 {~ 

I 21 74 06CF 1908 I~ 

' 
21 75 l).~.[H) 190(1 ;, 
..... 

17:~. ;).::.[! 1 .:.. 9 4 '? ::: ·:"'A $-L2A: 
2177 ot.D2 ~iCOO 1':i 

i ·i' 1 7:=! (i.~[I:;: .L....i. ·:.,' 11-1~2 ~-1~ 

21 7·~· o.~.D4 1912 A 
21 :3Cl i)t,[15 190C A 

! 2i::::1 Ot.D1.:. l'i-'OB ?I 
2182 Of:.D7 1 ·=)(;i .... A 
21;=:~; 06D::: ·;·4·7·~::*A $L2E:: 
21:::4 ~)t;,[1·~1 5COO A 
21!::!5 01.:.DA 94A2*A 
21 E!1.':. 06DE: 190E: A 
21;::7 o.:.DC 1905 A 
21 ::::::: O·SDD 19F1':i A 
21:::·;· O/:.DE FUH*A $L3: 
2190 01::.DF 191)4 r:i 
2191 06EO F137*A $LP1: 
2192. 06E1 190A A 
:.?.19:::: 0(£2 f':C3F Pi $LC1: 
21 '=/tl O·SE3 190E: r.:i 
21 '~5 OrSE4 C045 ~· $LDOL: 
21 ·;1,~. 06E5 A4D7-;:;.A 
., 1 .-:;,-y t)l:..Ef:.. ..:...1. ... ; [!q45 f:°i 
21 ·;1:=: 06E7 94A2·*A $LSP: 
21 .-.. -. o,;.E::: ::.~ :: .. 1 '7'FE A 
22(;(t (,,~·E'7' 1 ·:;1F8 A 
2201 Ot.EA 19F7 A 
2202 o,;.EE: 19F4 A 
22<):::: 06EC CCiD4*A $LP2: 
:22t)4 . 06ED {;445 A .. 
2;:()5 Ol0EE [1045 A 
2206 Ot.EF C045 A $LC2: 
2207 Ot.FO F12:::*A 
:::-~~~()~=~ ( 1-'.:F! 191C A 
·?:?<)•;. r")/-, t=? r-:~=:nt1 *A 
22_1 (; C)t.F:3 1 ~;i(;;::: A 
221 1 06F4 42()2 A 
2212 06F5 5011 A 
221:3 06Ff:.. 19CJ9 A 
2;~1 4 06F7 500F A $NORM: 
:1215 06F8 [1041 A $SAVE: 

LD AC1. STVPE 
AISZ AC1, 0 
._IMP GETD:=:T 
LI AC1, 4 
ST AC1, MAXSTR 
.JSR PUTS 
NOP 
.JSR GETCH 
.JMP $LSP 
._IMP $L2A 
.JMP $L2E: 
._IMP $L:::: 
,J::;;f;: PUTS 
NOP 
.J~:R GET CH 
.JMP $l.SP 
.JMP $LC1 
.JMP $LC1 
.JMP $L:3 
.JSR PUTS 
NOP 
.JSR GET CH 
._IMP $LSP 
.JMP $LC1 
.JMP $L2E: 
SKNE ACO~ ="$·' /256 
.JMP $LDOL 
SKNE ACO, = ... ( ·' /256 
.JMP $LP2 
D:::z COL 
.JMP $LC:2 
LD ACO, I DENT 
OR ACO, ::.:0:::000 
ST ACO, I DENT 
.JSR GET CH 
.JMP $U::P 
.JMP $LC1 
._IMP $LC1 
.JMP $LP1 
LO ACO, ==080 
OR ACO, I DENT 
!3T. ACO, I DENT 
LD ACO, I DENT 
::a<NE ACO, =080+,.FN,. 
._IMP 'f>FN 
~:::~(0Z AC:O, ::::1)80 
._IMP $AY 
BOC POS, $NORM 
LI ACO, 17 
._IMP $CKARY 
LI ACC>, 15 
ST ACO, CLASS 

; 

CHECK IF IN SPECIAL STRING MOD 

PROCESS STRING FOR DATA OR INP 

MAX NAME LENGTH = 4 
SAVE 1ST CHARACTER 

GET & CHECK 2ND CHAR 
SPACE 
DIGIT OK FOR 2ND CHAR 
LETTER 
PUNCTUATION 

DIGIT: LAST CHAR OF NAME 

CHECK FOLLOWING 

2ND OR LATER LETTERS - SAVE 

GET & CHECK NEXT 

PUNCTUATION - CHECK IF $ 

CHECK FOR LEFT PAREN 

DECREMENT COUNT TO BEFORE 
TERMINATING CHARACTER 

$ AT END: SET BIT 15 OF 1ST WO 
OF NAME AS A STRING FLAG 

$ OR SPACE: CHECK IF < FOLLOWS 
SKIP SPACES 
DIGIT 
LETTER 
PUNCTUATION - CHECK IF < 

< AFTER NAME - SET FLAG BIT 

CHECK IDENTIFIER TYPE 
; FNX< ET~: USER FUNCTION 

SIMPLE STRING 

SIMPLE VARIABLE 
SAVE CLASS TYPE 
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2211:.. 06F9 C045 A LO 
2217 06FA [l(i4-2 A ST 
221:::: Ot.FB 9°? l E*A .Jl"fP 
2219 01::..FC 42t)2 A $AY: BOC 
222(> !)1~.r-[1 5012 A. LI 
2221 06FE 1901 A ._IMP 
2222 06FF .5010. ·A $AY2: LI 
.-,.~ .. -,.:. 
....... k·-· 0700 D041 ?I $·et::: 1"'.i R , .. : ST 
22:4 .-.- ....... - ..... ., r- ·" LD i._J I \_J l ·-· \M,1 "T ._1 H 
..-,.-,.-,s:::: 
k.4-..:.. ·-· 

0702 D0 1l2 A ST 
222·~· 070:~: 9!::~1'~·*A .JSR 
2~227 1)70•l :;::(H)() A RTS 
·")·-, -..o .--. ...... •..,• 070"5 C303 A L.D 
22:29 070l:. 453E A BOC 
22:::0 0707 500A A LI 
22:=:1 0708 E::::: 1 ~:- A SKAZ ......... :: .. -, 
... ·-~·-•.,,;... 0709 1901 A ·..IMP 
22:3~: 070A 1 ·~~:3A A ._IMP 
2~2:34 070£: 94At*A .J~;R 

'22"35 ;)70C 1 ··-.. -.. -. C•?.:.• 1 T WORD 
Z.2=36 07(,[t 8000 A RTS 
·-:.~, ·":,...,. 
,,;;;.._..;.._._• l 070E C046· A $FN: LD 
22:~::=! 07i)F F1B4*A Sl<NE 
22::::5l 0710 1·:.,.EE A .JMP 
2240 0711 2C10 A SHR 
2241 0712 A5o::::*A OR 
2:.7~42 0713 D045 A ST 
22•l3 0714 5007 A LI 
2244 0715 19E2 A .JMP 
2245 
22·16 0716 0045 A POOL 

0717 078A T 
071::: (l(>;~::: A 
0719 4,~.CE A 
071A l):=: .. il[I T 
071B 2EOO A 

2247 
224::: PROCESS KEYWORD 
22!\·'7' 
2250 071C 501 ·:.1 A KEY: LI 
2251 071[1 [1041 A ST 
.,...., C'•-, ..... ,._._,_ 071E CD44*A L[t 

225~: 071F c::::oo A $K1: LD 
2254 0720 410A A BOC 
.-, • ..,.C'IC'. LL·-··-· 0721 F042 A SKNE 
2256 0722 1902 A ._IMP 
2257 0723 7E:02 A AISZ 
2:?5E: 0724 19FP1 A .JMP 
2259 0725 c::::o1 A $K2: LD 
2260 0726 5DOO A RCPY 
2261 0727 2[110 A SHR 
2262 072::: [1444 A ST 

.221:.,:3 0729 A::::D5*A AND 
2264 072A [1041 A ST 

ACO, I DENT 
ACO,SYMB 
LOOKIJF' 
F'OS, $AY2 
ACC» 1 ·-· ..:• 
$CK ARY 
ACO, 16 
ACO, CLASS 
ACO, I DENT 
ACO, SYME: 
LOOKUP 
0 
ACO, 3<AC3) 
NZRO, $R1 
AC:O, 10 
ACO, MODE 

+2 
$R1 
MESG 
ALOCM 
0 
AGO, IDENT+1 
AGO, ="'~ 

,, 
$AY2 
ACO, 81 0 
ACO, =02EOO 
ACO, I DENT 
AGO, 7 
$SAVE· 

b 

CODE 

AC0,25 
ACO, CLASS 
AC3, =VAL TAB 
ACO, <AC3) 
ZRO, $t::::::: 
AGO, SYMB 
$1<2 
AC:3, 2 
$K1 
ACO, 1 <_Ac:;:> 
ACO, AC1 
AC1, :::, 0 
AC1, PREC 
ACO, =OFF 
ACO,CLASS 
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1ST WORD OF !DENT IS IDENTIFIE 

CHECK SYMBOL TABLE 

STRING ARRAY 

NUMERIC ARRAY 

CHECK TO BE SURE IT IS ALLOCAT 

IF MODES 2 OR 8: 
ERROR IF ADDR = 0 

FN: 3RD CHAR IS FUNCTION LETTE 

IF FN< , IT IS NORMAL ARRAY 

SET 1ST CHAR TO 
USER FUNCTION 

,. ,. 

DEFAULT CLASS IS 25 

FOR SYMBOL 

CHECK IF IT IS IN TABLE 
<DIFFERENT CLASSES> 

SAVE PREC & CLASS -
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2:;~(:.5 

22(:.1:, 
22/:,7 

22t.~1 

227(> 
2271 

.-, .-, ,. ·"':t 
L• ... I -· 

2274 

•/'·'")·=•'""':• -.k.·-··-· 

·'"")··~·=~..., 
·- .s-•-• .. 

2;~S'C> 

:2294 
22'"i'5 

22·?17 
.-,·F•:"J-C• .... ~.···-· 

2:::::00 
2301 
2:3(>2 
:?::::(>:~: 

072B C19·~·*A $K:3: 
072C F042 A 
072[1 192·~· ;1 
072E 94A2*A $K3A: 
072F 19FE A· 
0730 191Y=: A 
0731 1902 A 
0732 F 1 E5*f~ 
0733 1902 .A 
07::::4 i-"'tC3F A $K4: 
0"7:'35 ~ 902 A 
0736 C:i)D4*r; $K5: 
0737 D04E A 
07.3::: C041 A $K6: 
07 .;:9 9CCE *A 
•)73A ·n129*A 
(; 7:3E: 1'~·~)1 A 
07-;:c 1909 A 
073D F127*A 
073E 191)7 A 
073F F126*A 
0740 190:.:i A 
0741 C04E A 
07 42 ,1-102 A 
0743 AC3F A 
0744 5COO A 
07 45 ::::c)o 1 P1 $R 1: 
0746 C04E A $CKP: 
0747 4:iFD A 
(174:::: C042 A 
0749 F11D*A 
07 4P: 1 "?04 A 
074B F11C*A 
074C 1905 A 
074[1 5(H):::: A 
07 4E 9:::;c::::*A 
074F 5018 A $RND: 
0750 [1(141 A 
0751 ::::001 A 

2304 0752 5019 A $IN: 
2:2:<)5 0753 1 9FC A 
2306 0754 94A2*A SKGO: 
2::::07 1)755 19FE ,:-i 
2308 0756 5COO A 

, 2:;:09 0757 5COO A 
, 2310 0758 F110*A 

2311 0759 1904 A 
~,·':~ '! .-, ;-.,-.T~.". ?:::° 1 ('"•;C" .;.-_/\ 
,._._ ...... ..._ ·~I ·-···l I .a. • .. •t ••1 t 

LD 
SKNE 
._IMP 
.JSR 
.JMP 
.JMP 
JMP 
S~<NE 
.JMP 
DSZ 
.JMP 
LD 

LD 
:'.:;K(; 

SKG 
.JMP 
,_IMP 
SKNE 
.JMP 
SKNE 
.JMP 
LD 
BOC 
DSZ 
NOP 
RTS 
l [I 

E:OC 
LD 
SKNE 
.JMP 
SKNE 
._IMP 
l.. I 
._IMP 
LI 
ST 
RTS 
LI 
.JMP 

.JMP 
NOP 
NOP 
SKNE 
.JMP 
·=-t.···r..u::· 
~-...... -. 

2313 0758 1904 A .JMP 
I -z:-.:: 14 07~5C 500:::: A L. I 

2315 0750 98C3*A JMP 
2316 075E C10C*A $KGTO: LD 
2317 075F 1901 A JMP 
2318 0760 C10B*A $KGSUB: LO 

AC0,=157 
ACO,SYMB 
$KGO 
GET CH 
$K:3A 
$1<4 
$K4 
ACO, =" < ,. /256 
$K5 
COL 
$K6 
AC0,=0:30 
ACO,ESIGN 
ACO,CLASS 
AC0,=9 
AC0,=5 

+2 
$CKP 
AC0,=23 
$CKP 
AC0,=19 

·$CKP 
ACO,ESIGN 
ZRO,$R1 
COL 

1 
ACO,ESIGN 
NZRO,$R1 
ACO,SYMB 
AC0,=176 
$RND 
AC0,=140 
$IN 
ACO, 8 
ERROR 
AC0,24 
ACO,CLASS 
1 
AC0,25 
$RND+1 
GET CH 
$l<GO 

AC0,=137 
$KGTO 

$KGSUB 
ACO, :?. 
ERROR 
AC0,=131 

+2 
AC0,=132 
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IF 'GO', CHECK GOTO OR GOSUB 

i CHECK IF < IS NEXT 

NOT PAREN - BACK UP 

SET < FLAG 

NOW CHECK CLASS OF KEYWORD 
IF CLASS IS A FUNCTION, CHECK 

IF PAREN FOLLOWS, DECREMENT CO 
SO IT WILL BE SCANNED NEXT 

FUNCTION MUST BE FOLLOWED BY ' 

CHECK 'RND' - SPECIAL VARIABLE 

CHECK 'INPUT" - KEYWORD OR FUN 

; SYNTAX ERROR <NO '(") THEN RTS 

RND ~ SPECIAL IDENTIFIER <WITH 

INPUT COMMAND 

'GO" - CHECK FOR 'TO" OR 'SUB' 

TO ? 

SUB ? 

ANYTHING ELSE IS SYNTAX ERROR 

GO TO -:> GOTO 

GO SUB -> GOSUB 
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2:;: 1 1?1 0761 D042 A ST 
2:320 07(:.2 8001 A RTS 
2::::21 07 (:.:;: 17{r3 T . POOL 

07(:.4 OOO::i A 
t)/,~,5 (it) 17 A. 
071;.I;. 001~: A 
071_..,7 OOBO A 
07 l:.;:: 1)0::::c: A 
07 ·~· ;;· \.) t.) ::: ':.I 14 
076A 009E .~ 
0768 (>C>E:::: 

·~ 076(: (l\)::::4 A 
071SD l)(h)I) A 

ACO,SYMB 
1 
11 
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SAVE SYMB <CLASS ALREADY SET> 

CHECK SPECIAL CHARACTERS <PUNCTUATION> 

·"T·":··-1C' 
~·-~.A.~--' 
.-, .. -,.-,I' 
.a:..;1,.:...1;.1 

2:327 

076E 0042 A $SPEC: 
07.~.F [:;:;::[14-l';A 
0770 19AB A 
077i F1S2 A 
0772 196E A 
077:''3 F 1 F9*A 
077 4 996:;:.,~A 

0775 Fi6:3*A 
0776 191F A 
0777 CD62*A 
0778 F300 A $CK1A: 

$NOTF: 

ST 
SKAZ 
.JMP 
SKNE 
._IMP 
SKNE 
.JMP 
SKNE 
.JMP 
LD 
SKNE 
.JMP 
SKNE 
._IMP 
AISZ 
._IMP 
LI 
ST 
RTS 

2336 0779 1907 t'"-1 

2337 077A FD60*A 
233:3 077B · 1902 A 
2339 077C 7802 A 
2:;:4(1 077D 19FA A 
2:341 077E 511E A 
2:342 077F D4-41 A 
2:31E: 07HO ::;=:()l) 1 A 
:2344 07::: 1 c::::o 1 A $FOUND: l.D 
2::.::45 t)7:=:2 2C: 1 l) A 
2:346 07::::::: FOD5*A 
23~17 078"-l 50FF A 
2:34:::: 07:::5 D044 A 
2::::49 078•.S C:?.01 A 
2350 0787 A::m5*A 
2351 07::::::: 0041 .·A 
2352 ·07:;:;9 E:t)01 A 
2:35:~: 

... -, •j I:" C'" 
L·-•·-1._1 

078A 94A2*A GETDST: 
07:3B 1 9FE A 

2356 078C 5COO A 
2:357 (i7:=:[1 5(:(H) A 
2:;:58 O?:::E F14A*A 
2359 078F 1906 A 
2::::60 0790 15::::8 A 
2361 0791 19DC A 
2362 0792 512C A 

SHR 
SKNE 
LI 
ST 
LD 
AND 
ST 
RTS 

.JSR 

._IMP 
NOP 
NOP 
SKNE 
.JMP 

._IMP 
LI 

ACO,SYMB 
·ACO I ::;080 
KEY 
ACO,$PER 
CONST 
ACO, =··"$'° /256 
GETHX 
AC0,=022 
(;ETSTR 
AC3,=PCTAB 
ACO,O<AC3> 
$FOUND 
AC:;:, =PCLAST 
$NOTF 

$CK1A 
AC1,30 
AC1,CLASS 
1 
ACC>, 1<AC3> 
AC0,8,1) 
ACO,=OFF 
AC0,-1 
ACO,PREC 
ACO, 1 < AC3 > 
ACO,=OFF 
ACO,CLASS 
1 

GET CH 
GET DST 

AC0,=022 
GETS TR 
CHKTERM 
$SPEC 
AC:1, ,. I ,. /256 

SAVE CHARACTER/CODE 
CHECt( IF KEYWORD CODE 

YES 
PERIOD: FLOATING POINT CONSTAN 

DOLLAR: HEXADECIMAL CONSTANT 

QUOTATION MARK: START A STRING 

LOOK UP IN TABLE 

NOT IN TABLE 

GO TO NEXT 
CHAR NOT FOUND 
CLASS=:30 

LEFT BYTE - PRECEDENCE 

-1 IF OFF 

RIGHT BYTE - CLASS 

GET DATA/INPUT STRING 
; IGNORE LEADING BLANKS 

IF STARTS WITH QUOTE -
THEN SCAN AS QUOTED STRING 

IF DELIMITER CHAR, 
RETURN THE CHARACTER 

TERMINATOR IS COMMA <OR SOME 0 
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i23t13 (>7'?2: AC:3F A DSZ COL BACKUP TO REREAD 1ST CHAR OF s 
12364 07·~4 5(:1)0 A NOP 
,2~:c.5 (>795 1901 A .JMP . +2 
123,:.,:. 0796 5122 A GETSTR: LI AC1,022 QUOTE TERMINATOR <NORMAL> 
231:.1 7 0797 Ll44E A· ST ACl,ESlON 
23~,8 079:3 500A A LI ACO, 10 ALLOCATE TEMP STRING. IF IN 
2369 07'~9 E:::: 1 :3 A SKAZ ACO,MODE ; COMMAND MODE OR PASS TWO 
2:::70 1)79A 94A5*A .JSR STRTMP ALLOCATE 8< INITIAL.IZE TEMP STR 
2371 079B 94A2*A $STR1: .JSR GET CH i. GET NEXT STRING CHAR 

:2372 079C 5COO A NOP 
237:::: 079[1 5(:(H) A NOP 

!2374 079E 5C(l(l A NOP 
·2:375 07·~··F F04E A SKNE ACO,ESION ; . CHECK IF TERMINATOR 
12376 Oi7 AO 190F A ... IMP $STR3 
2377 07A:!. FODO*{-% SKNE ACO,=OD CR FOUND BEFORE QUOTE -
2:379 07A2 1920 A ...IMP $SERR ERROR IF QUOTED STRING 
2379 07A3 ::;122 A LI AC1,022 IF STRING IS UNG!UOTED, 

'2::;:::() 07A4 F44E A SKNE AC1,ESIGN ; CHECK IF TERMINATING PUNCTU 
:2~:81 07A5 1 '7'02 A .JMP $STR2 
2:::::::2 07At:. 1 c:---,.-, 

-•..:.k A ._ISR CHKTERM 
23:?.:3 07A7 19t:>:::: A ... IMP $STR3 TERMINATING PUNCTUATION 
~-.. 0.:11 L.: ...... -+ 07A:::: 5DOO A $STR2: RCPV ACO,AC1 ; ADD CHAR TO STRING <IF NOT EDI 
2:385 (>7A51 500A A LI ACO, 10 
23E:l-. 07AA A8t::: A AND ACO,MODE 
2:3:=:7 07AB 41EF A BOC ZRO,$S.TR1 

,'23:38 07i:,c 5C40 A RCPV AC1,ACO 
23:=:-:.1 07AD 949:3*A .JSR PUTS 
2390 07AE 5COO A NOP 
2391 07AF 19EB A JMP $STR1 
2392 07BO F128*A $STR:3: SKNE AC0,=022 CHECK IF TERMINATOR WAS QUOTE 
2393 07B1 1901 A .JMP . +2 
2394 07B2 1 •:.:•()/;_, A ...IMP $STR4 NO - STRING IS DONE 
'">.-.qi:::-
L•:J ••. _I 07B3 '?4A2*A .JSR GET CH CHECK CHAR AFTER QUOTE 
2396 07B4 1904 A ._IMP $STR4 
2397 07E:5 190::: A ._IMP $STR4 
2:398 (>7r::.~. 1 S"iC>2 A JMP $STR4 
2:;:·~9 07B7 F121*A .SKNE AC0,=022 
2400 -<)7E::=: 19EF A ... IMP $STR2 ANOTHER QUOTE: STILL PART OF s 
2401 07E:9 AC.:'.::F A $STR4: DSZ COL END OF STRING: BACK UP INPUT c 
2402 07BA 5COO A NOP 
2403 07BE: 501/:.. A LI ·Aco, 22 CLASS=22 
2404 07BC 0041 A. ST ACO,.CLASS 

. 2405 O?BD (:857 A LD · AC2,SSTART 
240(:. 07BE C058 A LO ACO,SCOL . 
2407 07E:F 7AFF A AISZ AC2,-1 
2408 07CO [1200 A ST ACO, <AC2> SAVE LENGTH IN O""TH WORD 
2'109 07C1 [!~::4:3 (\ ST AC2,SVMA SYMA = ADDRESS OF STRING 
2410 ~)7C2 ~-::·r°"'r·11 ·-'--· ·-· .. A . J:oTC-........ 1 
2411 071::::3 5022 A $SERR: LI AC0,022 ; CR ENDED STRING - ERROR IF 

I 2412 07C:4 F04E A SKNE ACO.ESIGN STRING WAS QUOTED 
2413 07C5 1901 A .JMP . +2 
2414 07C/.:.. 19F2 A .JMP $STR4 
2415 07C7 500C A Ll ACO, 12 ; STRING HAS NO CLOSING QUOTE 

' 2416 07C::: 9aC::3*A .JMP ERROR ' 
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2417 
2 1JH'.: 07C9 F112*A CHKTERM: SKNE 
2419 07C(i ::::(H)!) A RTS 
2ll-20 07C:E: F111*A :=¥NE 

: 2421 07CC ::;(;(ii) A. RTS 
2422 07CD F110*A SKNE 
2423 O?CE 8000 A RTS 
2424 07CF F10F*A SKNE 
242:; ,)7D;) ~3~: .. ,)\) ;.; RT~; 

2426 07D1 FODO*A SKNE 
24~7 07[12 ::::ooo A RTS 
242f: 07D3 f:OO 1 A RTS 
242·~1 

24:3(> 07[14 002E A $PER: WORD 
2431 07D5 0045 A $E: WORD 
24:;:2 07[16 (h)28 A $PLUS: WORD 
24~~~3 07[17 002[1 A $1'1INUS: WORD 
24:34 07D:.:: 087B T POOL 

07D9 0022 A 
07DA 1/.:.·~·E T 
07DB 1 (:.:::A T 
07DC 002C A 
07DD 0026 A 
07DE 0027 A 
07DF 0021 A 
07EO 0000 A 

24:;:5 

ACO, =···, "/256 
0 
ACO, =·"°&•"/256 
0 
ACO, = ,. ,. ,. "' /256 
0 
ACO, ="' ! ·' /256 
0 
ACO,=OD 
0 
1 

,. 
"/256 

,.E"'/256 
,.+·"° .1256 
,._-'/256 
9 

CHECK FOR UNQUOTED STRING TERM 
"', "', "'&"', "'!"', APOSTROPHE, OR 

NOT ONE OF THOSE 

PERIOD - PART OF NUMBER 
EXPONENT INDICATOR 

' 
243/:.. ASCII TO FLOATING POINT CONVERSION 
24:37 
24:3:3 
24:.::~1 07E1 
2440 07E2 
2441 07E:3 
2442 07E5 
244::-:: 07E7 
2444 O/E8 
2445 Ci?E·:i 
2446 07EA 

5101 A CONST: 
D44E A 

F1EC A 
19:;::.:: A 
1903 A 
94A2*A $NCO: . 

2447 07EB 1915 A 
2448. 07EC 1902 A 
244'~' 07ED 1 91 :3 A 
2450 07EE 1912 A 
2451 07EF A8D1*A $00: 
2452 
2.45:;: 
2454 
2455 
245/.~. 

2457 
245:::: 
2459 
z4,~.c>. 

2461 
2462 

O?FO 
07F1 
07F2 
07F::.=: 
07F4 
07F5 
C>7Ff:.. 
07F7 
07F8 
07F9 
07FA 

D04A A 
C047 A 
9DED*A 
1901 A 
1907 A 
2802 A 
5DOO A 
2::::04 A 
t.:.840 A 
E04A A 
D047 A 

LI 
ST 
DLD 
DST 
SKNE 
.JMP 
.JMP 
.JSR 
._IMP 
.JMP 
._IMP 
.JMP 
AND 
ST 
LD 
SKG 
.JMP 
.JMP 
SHL 
RCPY 
SHL 
RADD 
ADD 
ST 

AC1, 1 
AC1,ESIGN 
AC1,FL1 
AC1,PLC 
ACC>,$PER 
$NOTD 
$[10 

GET CH 
$FLT2 
$[10 
$FLT2 
$FLT2 
ACO,=OF 
ACO,DIGIT 
ACO,VALUE 
AC0,=3275 
. +2 
$Fl..T1 
ACO, 1,0 
ACO,AC1 
AC0,2,0 
AC1, ACO . 
ACO,DIGIT 
ACO,VALUE 

INITIALIZE VARIABLES NOT 
INITIALIZED AT START OF SCA 

• INITIALLY USE INTEGER ARITHMET 

. . 

ADD IN DIGIT TO VALUE 

VALUE > 3275 -- CONTINUE IN FL 
MULTIPLY VALUE BY 10 
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kr-iNNEf;: 

i 
124e.:3 07FB 19EE A .JMP $NCO 
1 2464 07FC 94f:6*A $FLT1: .JSR INTFL ; CONVERT VALUE TO FLOATING POIN 
2465 07FD DST ACO,VALUE TH~N CONTINUE WITH DIGIT 
2466 O?FF C04A A LD ACO,DIGIT 
241~.7 o:::oo 1s·oc A· .JMP $01A 
2468 o::a)1 D04A A $FLT2: ST ACO,DIGIT NON-DIGIT: CONVERT INTEGER TO 
2469 0802 C047 A LD ACO,VALUE THEN CHECK CHARACTER 
2470 o:::o:::: 94B6*A • .)SR INTFL 
2471 0.:::04 DST ACO,VALUE 
2472 0:306 C04A A LD ACO,DIGIT 
2473 1)::;:((7 1914 A .JMP $NOTO 
2474 {)~:•):'.:: 91~A2*A $NC: .JSR GET CH GET NEXT CHAR 
2475 OB1)9 1954 A .JMP $DONE 
2476 o:::o;:, 1902 A .JMP $01A 
2477 o:::or:: 1910 A JMP $NOTO NOT A DIGIT 
247t: 080C 190F A .JMP $NOTO 
2479 1)8(1[1 AaD1*A $D1A: AND ACO,=OF ; CONVERT ASCII TO BINARY 

.2480 OSOE '?.'14'Bb*A JSR INTFL 
24::::1 080F DST ACO, DIGIT. 

1 2482 OE:11 OLD ACO, VALUE) VALUE = VALUE*10 + DIGIT 
24:3:;: 0813 OLD AC:2,F10 
2484 (l::.::15 94BD*A dSR FLMULT 
24:::5 0:::16 DLD AC2,DIGIT 

: 24:=:c. 0818 94BC*A JSR FLA DD 
2487 0:=:1 ·~ DST ACO,VALUE 

: 24:::e: 081B 19EC A JMP $NC 
~ 24E:·;r 0:::1c F1B7 A $NOTD:. Sl<NE ACO,$PER IS THE CHAR A PERIOD? 
24~10 081[1 1901 A JMP $FR1 
2491 OE:1E 191B A .JMP $ND2 
2492 0:=:1 F 94A2*A $FR1: JSR GET CH GET FRACTIONAL PART 
24·~1~3 0820 1-:.1:3[1 A .JMP. $DONE 
2494 0~=~21 1902 A .JMP . +3 
2495 0822 1917 A .JMP $ND2 ; NOT A DIGIT 

. 2496 (>:=:2:::: 1916 A .JMP $ND2 
2497 0:::::24 A8D1*A AND ACO,=OF CONVERT ASCII TO BINARY 
2498 (J!=:25 94E:t·*A JSR INTFL 
2499 082t. DST ACO,DIGIT 
2500 C>E:z:=: DLD ACO,PLC PLC = PLC/10 
2501 082A OLD AC2,F10 

. 2502 082C 94BE*A .JSR FLDIV 
250~: 0820 DST ACO,PLC 
2504 082F OLD AC2,DIGIT ; VALUE = VALUE + 
2505 0831 94BD*A ._ISR FLMIJLT <DIGIT*PLC> 
2506 ()f~:~:2 OLD AC2,VALUE 
2507 0834 ·~4BC*A .JSR FL ADD 
2508 (>8:35 DST ACO,VALUE 
25(>$' t):;:::;7 1 '7'E7 A JMP $FR1 
2510 /\•=•"':r•=• ~ ..... J ... l, A F10: . WORD 05000.0004 10 <FL,OATING POINT> .. .,.,._,._.,_ . ..,,..._,...,.., 

0839 0004 A 
2511 08:3A F19A A $ND2: SKNE ACO,$E IS CHARACTER AN ,.E,.? 
2512 08:3B 1901 A ._IMP . +2 
2513 08:3(: 1921 A .JMP $DONE 
2514 .08:3(1 94A2*A· JSR GET CH OET NEXT 
2515 os::::E 19::::A A ._IMP $ERR2 
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2511:.. (>::::3F 1 ·~11)[1 A ._IMP $NC3 
2517 0::::40 1·~1:38 A ._IMP $ERR2 
2518 0841 F194 A SKNE AC:O,$PLIJS 
251 ·;1 0::::42 1905 A .JMP $NC2 
252C) 0:~:4:3 r,. .-.. -, 

r .1. 7·~· A. S¥NE ACO,$MINUS 
2521 0:::44 1901 A ._IMP +2 
2522 ():345 1933 A JMP $ERR2 
252:::: 0846 5100 A LI AC1,0 
2524 (,.-..... -.. [•44E " ST ACl, ES;IGN SAVE EXP SIGN: POS=l, NEG=O -'·=•--t I H 

2525 Oe4:3 94~'U*A $NC2: .JSR OETCH GET 1ST EXP DIGIT 
252~. 0~:49 192F A ._IMP $ERR2 
2527 C1t:4A 1902 A ._IMP ·$NC3 
:?528 0848 192[1 A ._IMP $ERR2 
252~::- 084C 192C A .JMP $ERR2 
25:30 084[1 A:3D1*A $NC:3: AND AC:O,=OF 
2~531 o::::4E [104'~' A ST ACO,EXPN SAVE 1ST EXPN DIGIT 
25:32 0:34F '7'4A2*A ,JSR GET CH 
25:3:3 0850 1900 A .JMP $DONE 

: 25:34 t):=:51 1902 A .JMP . +3 
...,.c-.-.r::-._._ .. .: .. _. <):=:52 190B A .JMP $DONE 
"'"""'°C"·-, I , .. _ •. ;,.1;,. ()~:5:=: 190A A .JMP $DONE 
25:37 0:=:54 A:3D1*A AND ACO,=OF 
25:3:=: 0:=:55 D04A A ST ACO,DIOIT 
25:351 0::::56 C049 A LD ACO,EXPN MULTIPLY EXPONENT BY 10 
2540 0::::57 2:=:t)2 A SHL ACO, 1.0 THEN ADD DIGIT <MAX=99> 
2541 <):=:5:=: 5DOO A RCPY ACO,AC1 
2542 0859 2904 A SHL AC1, 2, 0 
254:;: 085A 6::::40 A RADO AC1,ACO 
2544 0:::5B E04A A ADD ACO,DIGIT 
2545 o:::sc: D04'i A ST ACO,EXPN 
2541~. o::::5D ~:c::3F A $[12: ISZ COL LAST CHAR ALREADY PROCESSED 
2547 085E C049 A $DONE: LD ACO,EXPN CHECK IF EXPONENT TO BE PROCES 
254::: C>t:5F 4115 A BOC ZRQ,$[15 
2549 0860 AC4E A DSZ ESIGN NEGATIVE EXPONENT IF ESIGN=O 
2550 0861 1909 A JMP $D;"::N 
2~i5l (>:::6~~! DLD ACO,VALUE EXPONENT ) 0 --
2552 (;;;,;4 $D3P: DLD AC2,F10 DO REPEATED MULTIPLY BY 10 
2553 (>:=:l;.i;. "7'4BD*A ._ISR FLMULT 
2554 o::::,;:.7 4COB A BOC OVF,$04 
')C"C"C" 
-·-·~-•4_1 o:::t.:3 AC49 A DSZ EXPN 
2556 OB69 19FA A .JMP $03P 
2557 0:3(:.A 1908 A ._IMP $04 
255E: 08~.E: $D3N: DLD ACO,VALUE NEGATIVE EXPONENT 
255'~ 08(:.[I $D3N1: DLD AC2,F10 DO REPEATED DIVIDE BY 10 
2560 o:::6F 94BE*A .JSR FLDIV 
25c.1 0870. 4C02 A BOC OVF,$04 
25C:·2 0871 AC49 A DSZ EXPN 

. 25C.~: t):=:72 19FA A .JMP $03N1 
251:.·4 0:=:73 $04: DST ACO,VALUE STORE FINAL VALLIE -
25t.5 0875 5015 A $05: LI AC0,21 CLASS=21 
2566 0876 [1041 A ST ACO,CLASS 

I 2567 0877 AC3F A DSZ COL 
25t.:=: 1):378 ::::C>O 1 A RTS 1 
2569 0:37'? 500A A $ERR2: LI . Aco,10 ; EXPRESSION ERROR IN CONSTANT 
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2570 087A 98C3*A 
2571 

JMP ERROR 

2572 
2573 
2574 

HEXADECIMAL INPUT - $NNNN 

PAGE 55 
• 

; PRINT ERROR MSG THEN RTS 

2575 
2576 
2577 

INTEGER IS CONVERTED TO FLOATING POINT AND RETURNED 
AS A CONSTANT. THEREFORE, HEX INPUT MAY BE .USED WHEREEVER 
A NUMBER IS NEEDED (.ALWAYS TREATED AS AN INTEGER>. 

2579 . LOCAL 
2580 087B 5000 A GETHX: .LI 

'2581 087C 5100 A LI 
2582 0870 94A2•A JSR 
2583 087E 191B A JMP 
2584 087F 190B A JMP 
2585 0880 1906 A JMP 
2586 0881 1918 A JMP 
2587 0882 94A2*A $Xl: JSR 
2588 o:=:s:3 1 90E A JMP 
25~9 0884 1906 A JMP 
2590 0885 1901 A .JMP 

• 2591 OE:86 1 ·~0B A .JMP 
·2592 0887 9D14*A $X3: SKG 
1 

· 2593 0888 1901 A JMP 
2594 0889 1910 A JMP 
2595 088A 7809 A AISZ 
2596 088B A8D1*A $X2: AND 
2597 088C 6000 A RXCH 
2598 0880 B8D9*A SKAZ 
2599 088E 190B A JMP 
2600 088F 2808 A SHL 
2601 0890 6900 A RADO 
2602 0891 19FO A ,_IMP 
2603 0892 AC3F A $X4: DSZ 
2604 Of:·:.;-:::: 5015 A LI 
2605 0894 0041 A ST 
2606 0895 5C40 A RCPY . 
2607 0896 94B6*A JSR 
2t.i)8 0:=:97 DST 
2609 0899 8001 A RTS 
261 O 0€:9A 500A A $0VF: LI 
2611 089B 98C3*A JMP 
2e.12 
2c.13 089C 0046 A . POOL 

ACO,O 
ACl, 0 
GET CH 
$0VF 
$X2 
$X3 
$0VF 
GET CH 
$X4 
SX2 
$X3 
SX4 
ACO,='F'/256 
. +2 
SOVF 
AC0,9 
ACO,=OF 
ACO,ACl 
ACO,=OFOOO 
$0VF 
AC0,4,0 
ACO,AC1 
$X1 
COL 
AC0,21 
ACO,CLASS 
ACl,ACO 
INTFL 
ACO,VALUE 

. 1 
ACO, 10 
ERROR 

1 

; CLEAR VALUE TO ZERO 

FIRST FOLLOWING CHAR 
; MUST BE HEX DIGIT 

; GET NEXT CHAR 
; SPACE 
; DIGIT 
; LETTER - CHECK IF A TO F 
; PUNCTUATION - STOP SCAN 

; CONVERT 'A'-'F' 
i CONVERT TO 4 BITS 

SHIFT VALUE LEFT 4 BITS, BUT F 
CHECK IF ALREADY HAVE 16 BI 

NOW ADD IN HEX DIGIT 
GO ON TO NEXT DIGIT 

; RETURN POINTER TO TERMINATING 
; CLASS = 21 <FLOATING PT. > 

i VALUE ERROR 
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LOOKUP 

.PAGE 'SYMBOL TABLE ROUTINE' 

. 40CAL 

LOOK UP SYMBOL IN SYMBOL TABLE. 
ADD TO TABLE IF NOT FOUND. 

2614 
2615 
2~·16 
2617 
2~·18 
2619 
2620 USUALLY CALLEb AS PART OF 'SCAN' - RETURN IS RTS 1 
2621 . i 

2622 089U CC38 A LOOKUP: 
2623 089E 5000 A 
2624 089F [1043 A 
2625 08AO C:052 A 
2626 08A1 4106 A 
2627 08A2 C041 A 
2628 o:::A3 78F 1 A 
2629 08A4 · 1 903 A 
2t·30 08A5 500A A 
2631 0:3A6 AS 13 A 
2632 08A7 4524 A 
2633 08AE: FC51 A $L 1 : 
2634 ·o8A9 190F A 
2635 OSAA 7BFC A 
26:36 08AB c::::o 1 A 
2637 OSAC F042 A 
2638 08AD 1901 A 
2639 08AE 19F9 A 
2640 08AF C041 A 
2641 oi=:Bo 78F 1 A 
2642 0881 1904 A 
2tA:::f 08B2 C302 A 
2644 08B3 F052 A 
2645 08B4 1901 A 
2646 0885 19F2 A 
264 7 0:3B~. 7BO 1 A $FND: 
2648 0887 DC4:3 A 
2649 08B8 8001 A $RTN: 
2650 
2651 0889 C451 A $ADO: 
2652 08BA 7'?'FC A 
2653 08BE: C055 A 
2654 08BC 94A4*A 
2655 08BD 1920 A 
2~·56 08BE 5F 40 A 
2657 08BF DC51 A 

"2658 OSCO C042 A 
2659 08C1 0301 ~ 
2660 08C2 5000 A 
2661 08C3 D302 A 
2662 08C4 D:303 A 
2663 08C5 0304 A 
2664 08C6 C041 A 
2665 oe:c1 78F 1 A · 
2666 08C8 1 ·~ED A 
2667 0$C9 C052 A 

LD 
LI 
ST 
LO 
·BOC 
LO 
AISZ 
._IMP 
LI 
ANO 
BOC 
SKNE 
JMP 
AISZ 
LD 
SKNE 
JMP 
JMP 
LD 
AISZ 
.JMP 
LD 
SKNE 
JMP 
._IMP 
AISZ 
ST 
RTS 

LO 
AISZ 
LD 
JSR 

· JMP 
RCPY 
ST 
LO 
ST 
LI 
ST 
ST 
ST 
LD 
AISZ 
JMP 
LD 

AC3, sv1. 
ACO,O 
ACO,SYMA 
ACO,FNLINE 
ZRO,$Ll 
ACO,CLASS 
AC0,-15 
$L1 
ACO, 10 
ACO,MODE 
NZRO,$LSPEC 
AC3,SV2 
$ADO 
AC3,-4 
AC0,1<AC3) 
ACO,SYMB· 
. +2 

· $Ll 
ACO,CLASS 
AC0,-15 
$FNO 
AC0,2<AC3> 
ACO,FNLINE· 
$FND 
$L1 
AC3, 1 
AC3,SYMA 
1 

AC1,SY2 
AC1,-4 
ACO,ANEXT 
SKL 
$ERR 
AC1,AC3 
AC3,SY2 
ACO,SYMB 
ACO, 1<AC3> 
ACO,O 
ACO, 2 < AC3> • 
AC0,3<AC3> 
AC0,4<AC3> 
ACO,CLASS 
AC0,-15 
$FND 

·ACO,FNLINE 

i. LOAD HIGH ADDR. 
PRESET SVMA TO 0 FOR LATER TES 

; IF"ID IS A SIMPLE IDENTIFIER, 
; MOOE = 8 OR 2, ANO FNLINE < 
; THEN GO TO SPECIAL PROCESS! 

TO CHECK FOR DUMMY PARAMETE 

; COMPARE TO LOW-1 

; COMPARE CURRENT ENTRY 

. ; MATCH 
; NO MATCH - TRY NEXT 

IF SIMPLE IO, CHECK PARAM LINE 

COMPARE PARAMETER LINE 

SYMBOL ADDRESS 

; MAKE SURE THERE IS ROOM TO 
EXPAND TABLE DOWNWARD 

; SKIP IF <ACO> < <ACl> 

ADO NEW ITEM TO TABLE 
; UPDATE SY2 POINTER 

PUT SYMBOL IN TABLE 
INITIALIZE OTHER WORDS TO 0 

SIMPLE ID - SET 2ND WORD 
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:;~ ~. (;. ::: OSCf-7\ [1302 A ST AC0,2<AC3> TO PARAMETER LINE VALUE 
2669 (>::::C:E: 19EA A ._IMP $FND <NORMALLY ZERO> 
2670 
2671 SPECIAL TESTING FOR DUMMY PARAMETERS 
2l:../·L 
21;.r:.: o::::cc FC51 A !t>LSPEC: S~<NE AC3,SY2 COMPARE TO LOW-1 
2674 o::::cD 191)[1 A ._IMP $NOT NO MATCHING DLIMMY PARAM 
2675 o:::cE 7BFC A AISZ AC::::, -4 
26 7 6 o:::cF C301 A LD ACO, 1 <AC3> i. COMPARE CLIRRENT ENTRY 
2677 OE:DO F042 A SKNE AC:O,SVMB 
~~f::.7~: l)f:[I 1 1901 A .JMP +2 MATCH 
267':..' 08[12 19F9 A .JMP $LSPEC NO MATCH - TRY NEXT 
2t::..;:::o o::::n:;: c::::o2 A LD AC0,2<AC3> COMPARE.PARAMETER LINE 

I 
2,~.~=: 1 o:::D4 F052 A Sl<NE ACO,FNLINE 
21':1:=~2· 0:3[15 19EO A ._IMP $FND MATCH - DUMMY PARAMETER FOU 
2,s::::::: o:::n<:. 45F5 A BOC NZRO, $LSPEC WRONG DUMMY PARAMETER 
21~.:=:4 o::::D7 5CCO A RCPY AC3,ACO .; NOT A DUMMY PARAMETER -
:;.:.~.:=:5 o::::n;::: 7801 A AlSZ ACO, 1 SAVE IN CASE NO DUMMY FOUND 
2t:.:=:t.. 08[19 [1043 A :::T ACO,SYMA 
2.:.::.:··/ o::::DA 1 ·::iF l A .JMP $LSPEC 
··'),;;~ C·C' 08DB (:1)4:;: {\ $NOT: LD AC:O,SYMA MAKE SURE SYMBOL FOUND ..;...•-··-~·-· 

2·t .. ~:9 08DC 45DE: A BOC NZRO,$RTN OK 
2l:.~'~1 i) 08[1[1 ·:.14C9*f"'.\ ._ISR SY SERR SYMBOL NOT FOUND 
26·;;· 1 
21~1'7'2 Ot:DE 5000 A $ERR: LI ACO,O OUT OF STORAGE DURING SVME:OL T 
:;~i:..':.J~: Of:DF 9::::C5*A ._IMP RUNE RR ; CREATION 
z,~.·:.;-4 
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2752 
2753 
2754 
2755 
2756 
2757 
2758 

.PAGE 'SYNTAX ANALYZER' 

. LOCAL 

SYNTAX ANALYZER <TABLE DRIVER> 

2759 
211:..0 
2761 
2762 
271:..3 
2764 
2765 

THE SYNTAX ANALYZER CHECKS SYNTAX ACCORDING TO 
PROCESSING DATA STORED IN THE SYNTAX TABLE. THE TABLE 
TELLS THE ANALYZER WHAT TO CHECK FOR AND WHAT TO DO WHEN 
SOMETHING EXPECTED IS FOUND. 

RTS 0 - ERROR 
RTS 1 - STOP/END 
RTS 2 - NORMAL RETURN 

27/;,C. 
2767 OSEO C055 A LlNIT: 
27 6:=: 08E 1 D05c· A 
2769 o:=:E2 C01B A 
2770 08E3 DOlC A 
2771 08E4 8000 A 
2772 08E5 6400 A SYNTAX: 
2773 08E6 D050 A 
277 4 08E7 60(H) A 
2775 08E8 51 o~l A 
2776 08E9 94C2*A 
2777 OSEA 5000 A 
2778 08EB D03A A 
2779 o:=:EC D0:3E: A 
2780 08ED 94A3*A 
2781 o:=:EE 8000 A 
2782 OSEF CD69*A 
2783 OSFO C300 A NXTSYN: 
2784 OSF1 5101 A 
2785 08F2 7B01 A 
278/:.. 08F3 4412 A 
2787 08F4 4306 A 
27E:S 

LD 
ST 
LO 
ST 
RTS 
PULL 
ST 
PUSH 
LI 
.JSR 
LI 
ST 
ST 
JSR 
RTS 
LD 
LD 
LI 
AISZ 
BOC 
BOC 

2789 
2790 ; 

CHECK TOKEN CLASS 

2791 08F5 2C04 A 
2792 08F6 5500 A 
2793 08F7 2C02 A 
27'~4 08F8 F041 A 
2795 08F9 1909 A 
2796 08FA 1905 A 
27·~7 

SHR 
RAND 
SHR 
SKNE 
.JMP 
.JMP 

2798 
27'?'? 

CHECK TOKEN VALUE 

2800 08FB 2C04 A CHKTKN: 
2801 08FC 5500 A 
2802 08FD 2C02 A 

! 2803 OSFE F042 A 
2804 08FF 1903 A 

.2805 0900 79FF A $N: 

SHR 
RAND 
SHR 
SKNE 
.JMP 
AISZ 

ACO,ANEXT 
ACO,TNEXT 
ACO,OUTDVX 
ACO,OUTDVC 

ACO 
ACO,SYNRTN 
ACO 
AC1,4 
CLRST1 
ACO,O 
ACO,NTVPE 
ACO,STVPE 
SCAN 
0 
AC3,=SYNTAB 
ACO, <AC3> 
AC1, 1 
AC3,1 
BIT1,$2 
BITO,.CHKTKN 

Aco,2.0 
ACO,AC1 
AC0,1,0 
ACO,CLASS 
SM 
SN 

ACO, 2 •. 0 
ACO,AC1 
ACO, 1,0 
ACO,SVMB 
SM 
ACt, -1 

NEW STATEMENT INITIALIZATION 

; OUTDVC = DEFAULT <TTY> 

SAVE RETURN ADDR IN SYNRTN 

; RESET SINGLE-LINE STACKS 

; GET 1ST ITEM 
<ERROR> 

START WITH FIRST ENTRY IN TABL 
LOAD NEXT TABLE ITEM 

; ADVANCE POINTER FOR NEXT TIME 
CHECK ITEl".I TYPE 

CHECK CLASS 

CHECK CLASS 
MATCH. 

; NO: MATCH 

; CHECK TOKEN VALUE 

; NO MATCH: 
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2806 0901 7B02 A AISZ AC3,2 ; SKIP NEXT IF SKIP.BIT IS CL 
2807 0902 19ED A ... IMP NXTSVN 
2808 0~10:-.:: 7~100 A $M: AISZ AC1, 0 MATCH: 
280'i 0904 7E:02 A AISZ AC3,2 SKIP NEXT IF SKIP BIT IS SE 
2:::10 0905 1 '?'EA A· .Jt"IP NXTSYN 
2811 
2812 0906 4.313 A $?• -· BOC BITO,CTRL 
2813 0907 420E A BOC POS,$ERR 
2814 
2815 CHECK A SPECIAL CASE 
28tc:. 
2817 0908 2C04 A SHR AC0,2,0 
281:=: (l":.11)•i 5500 A RAND ACO,AC1 
281·~ 0510A 2CC12 A SHR ACO, 1,0 
2820 090B A:'.::D5*A AND ACO,=OFF MASK ROUTINE NUMBER 
2821 090C 41F~: A BOC ZRO,$N NO ROUTINE - ASSUME NO MATCH 
2:::22 090[1 5EOO A RCPY ACO,AC2 
2823 090E E94E:*A ADD AC2,=TAB2 DETERMINE ROUTINE ADDRESS 
2824 090F CAOO A LO AC2, <AC2> 
2:::25 0910 7AOO A AISZ AC2,0 

'2826 0911 1901 A ...IMP . +2 
2827 0912 19ED A ...IMP $N ; NO ROUTINE - ASSUME NO MATCH 
2828 0913 1600 A ...ISR <AC2> CALL ROUTINE - MAY USE ACO,AC2 
2e:29 0914 1.9EE A JMP $M ; MATCH 

: 2830 (>915 19EA A ... IMP $N ; NO MATCH 
: 2831 

2c··-=··-, ._ .. _ . .._ ERROR ENTRY - PRINT MESSAGE AND RETURN 
28:3:3 
2834 0916 2C04 A $ERR: SHR AC0,2;0 ; ERROR ENTRY 
2::::35 0917 9.t.lC3*A SYNERR: ... ISR ERROR ERROR DURING SYNTAX ANALYSIS 
2:::3e. 0918 94C1*A .JSR CLRSTK CLEAR STACK AND RETURN 
28:37 0919 9t:5') A .JMP @SYNRTN 
2838 
2839 CONTROL ENTRY PROCESSING 
2840 

. 2841 091A 2C04 A CTRL: SHR AC0,2,0 

. 2842 091E: 551)0 A RAND ACO,AC1 ; SET NTYPE ACCORDING TO CONTROL 
2843 091C D43A A ST AC1,NTVPE 
2f:44 091D 2C02 A SHR ACO, 1,0 SET STY PE ACCORDING TO CONTROL 
2845 091E 5101 A LI ACl, 1 

i 2846 091F 5500 A RAND ACO,AC1 
2847 0920 D4:3B A ST ACl,STVPE 
2:::4:=: 0921 2C:02 A CHKMOD: SH~ ACO, 1,0 IF <MODE FIELD> AND <MODE BITS 
2849 0922 5000 A RCPV ACO,AC1 ; THEN EXECUTE THE ROUTINE 
2850 0923 A813 A AND ACO,MODE 
2851 0924 4108 A BOC .ZRO,NXTSTA 
?:?.57. 1)925 5C40 A RCPY ACt,ACO 

I 2:353 092~. 2CO:?. A SHR AC0,4,0 GET ROUTINE ADDRESS 
2854 0927 A8D3*A AND AC0,==07F 
2855 09:28 4107 A BOC ZRO •. NXTSTA <ZERO - SKIP> 
2856 092'? 5EOO A RCPY ACO,AC2 
2857 092A E92F*A ADD AC2,=TAB2 
2858 092B CAOO A LO AC2, <AC2> 
2859 092C 9499*A .JSR SAVE 
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2860 C>92D 7AOO A AISl AC2,0 
2861 092E 1.600 A ._iSR <AC2> J CALL THE ROLITINE IF NON-ZERO A 
2862 092F 949A*A .JSR REST OR 
2863 09::::0 c::::FF A NXTSTA: L[I AC0,-1<AC3> CHECK FOR END OF BRANCH 
2864 09:31 4204 A· BOC . POS, $CTL2 
2865·0932 5302 A LI AC3,2 END OF 'BRANCH -
2866 0933 949C*A .JSR PULL CHECK THAT OPERAND STACK IS 
2867 09:;:4 8002 A RTS 2 GO ON TO NEXT LINE 
2:::(:.8 0'i'3~i '7'4C9*A .JSR SVSERR ;, OPERAND STACK NOT EMPTY AT END 
2869 0936 c::::oo A $CTL2: LO ACO, <AC3) LOAD 2ND CONTROL WORD 
2870 0937 ·1i::o1 A AISZ AC3, 1 
2871 09::::8 4301. A BOC BITO,. +2 
2872 0939 1904 A ._IMP $POP 
287:'3 0'73A 9499*A .JSR SAVE SCAN BIT SET - CALL SCAN 
2:=:74 09:::B 94fr3*A JSR SCAN 
2875 (>·~~:;:: ·p·(:·7A*A ._IMP RESTOR ERROR - RESTORE REG & RTS 
2-c.:71;.. 0930 9.49A*A .JSR RES TOR NORMAL RETURN: RESTORE, CHECK 
2877 093E 2C02 A $POP: SHR ACO, 1,0 CHECK FOR POP OF STATE FROM ST 

! 2878 o·;o3F 4301 A BOC BIT0,.+2 
2879 0940 1905 A JMP $PUSH 
2881) 0941 5301 A LI AC3, 1 j PULL TABLE ADDRESS FROM STACK 
28:31 0942 949C*A JSR PULL 
2:::s2 (>943 '?4C9*A JSR SYSERR STACK EMPTY 
2tH:.C3 0944 5FOO A RCPV ·ACO, AC3 
2884 0945 19AA A JMP NXTSYN 
2885 0946 2C02 A $PUSH: SHR ACO, 1,0 
2886 0947 A:3D3*A AND AC0,=07F ; DETERMINE ADDRESS TO PUSH 
2887 0948 4109 A BOC ZRO,$NEXT ; ZERO STATE - DON"T PUSH 
2:::88 0949 5£00 A RCPV ACO,AC2 
2889 094A E910*A ADD AC2,=TAB1 
.2890 0948 CAOO A LO AC2, <AC2> 
2891 094C 5C80 A RCPY AC2,ACO 
2892 0940 9499*A JSR SAVE 
2893 094E 5:301 A LI AC3, 1 PUSH STATE ONTO SYNTAX STACK 
2894 094F ·~49Bit:A JSR PUSH 

' 
2:=:95 0950 1·~06 A .JMP $SFULL STACK FULL 
28';i)6 0951 94':'1A*A JSR REST OR 
2897 0952 CFFF A $NEXT: LO AC3,-1(AC3> PROCESS NEXT STATE FIELD 
2898 0953 2F12 A SHR AC3,9,0 
2899 0954 ED06*A ADD AC3,=TAB1 

' 2900 .0955 CFOO A LD AC3, <AC3> 
2901 0956 1999 A .JMP NXTSYN 
2902 ; 

2903 0957 5012 A $SFULL:·LI ACO, 18 ; STACK FULL - EXPR NEST TOO DEE 
2904 095E: 19BE A JMP SVNERR 

I 2905 
29(1~. 0959 095C T . POOL 3 

095A 15E6 T 
095B 1582 T 

2907 i 



~ACE ASSEMBLER REV-A 20 DEC 76 PAGE 61 
t::i:.~.IC IIHERFRETER 11 FEB 77 
~YNTAX TABLES 

. PAGE 'SYNTAX TABLES' 
I 

2908 
2909 
2910 
2911 

TABLE ENTRY FORMATS ARE: 

2912 
2913 
2914 
2'715 
2911~ 

2917 
i291S 
,z919 
,2920 
1 2921 
2922 
2923 
2924 
2925 

12926 
1·2927 
~2928 
12·:J2·?' 
:29:30 
29~:1 

]2932 
i293:3 
:2934 
. 25135 
2936 
·29~:7 

29:38 095C: 
2939 095[1 
2940 
2941 
2942 

1 .-,Q4.-. 095E i ..<...· .::,. 

2944 095F 
;2945 0960 
12946 0961 
i 294 7 09C:.2 
; 2948 096:3 
!2949 0964 
,2950 0965 
'2951 0966 
I 

'2952 0967 
2953 0968 

.2954 0969 
:2955 096A 
2956 0961:: 

.2957 096(: 
~2958 0960 
1 2':?'59 096E 
I 2960 09C:.F 
'2961 0970 

CHK1 
.CfiK2 
CHK3 

VALUE,S 
VALUE,S 
RTN,S 

CHECK.Cl.ASS 
CHECK SYMB <TOKEN> 
CHECK SPECIAL CASE 

CTLl 
CTL2 

ERR 

WHERE: 

E,RTf.1,MODE,DS.:N CONTROL 
NEXT,PUSH,P&SC CONTROL 

ERROR NUMBER 

S=O --> S•OP 2 IF NO MATCH, NEXT IF MATCH 
S=1 --> SKIP 2 IF MATCH, NEXT IF NO MATCH 
E=1 --:> END OF STATEME'.NT <GO TO NEXT LINE> 
D=1 --> STYPE=1 <DATA STATEMENT SCANNING> 
N=1 --> NTYPE=l <STMT# EXPECTED - OTHERWISE FLT.PT.> 
f'=1 --> POP SYNTAX ANftLVZER STATE ADDRESS 
SC=1 -> SCAN FOR NEXT TOKEN <OTHERWISE REPARSE> 
RTN = EXECUTION ROUTINE NUMBER <EXEC WHEN MODE MATCHES> 
NEXT = NEXT STATE NUMBER 
PUSH - STATE NUMBER TO PUSH .<IF NON-ZERO> 

*** SYNTAX TABLE *** 
SYNTAE:: CTL1 

CTL2 

START OF LINE 

STC>1: CHKl 
CTLl 
CTL2 
CHK1 
CTLl 
CTL2 
CHK2 
CTL1 
CTL2 
CHK3 
CTL1 
CTL2 
CHK2 
CTL1 
CTL2 
CHK2 
CTL1 
CTL2 
CHK2 

0,72,15,0 
1, o, 0 

13,0 
1, o, o, 0 
o,o,o 
27,0 
o,o,o,o 
7,0,0 
128,0 
1,0,0,0 
o,o,o 
9,0 
o, o, o, 0 
2,0,0 
13610 
o,o,o,o 
61, o, 1 
139.0 
o,o,o,o 
66,0,1 
.1441 0 

; INITIALIZE FOR NEW STATEMENT 
; AND GO TO STATE 1 

CLASS=EOL ? 
YES - DELETE LINE <OR COMME 

CLASS=COMMAND<DIRECT EXEC> ? 

SYMB=REM ? 
; YES - END OF STMT 

MODE=2 <DIRECT EXEC> ? 
; YES - SKIP TO ALLOWABLE ITE 

SYMB=FOR ? 

SYMB=NEXT ? 

; SYMB=DATA ? 
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25162 0971 CTL1 0,0,0,2 
296:3 (>'"i'72 CTL2 67,o, 1 
29(:.4 0973 CHK2 147,0 SVMB=DEF ? 
2965 0974 CTL1 o,o,o,o 
2~166 097~· CTL2 871011 
291;.7 0976 CHK2 129,0 SYMB=DIM ? 
2968 0977 CTL1 o, o, o, 0 
2969 0978 CTL2 53, o~ 1 
2·:.170 

' 
2971 ; THE FOLLOWING THINGS ARE ALLOWED FOLLOWING IF ... THEN 
2972 ! 
2973 0979 ST02: CHK1 15,0 ; CLASS=SIMPLE-ID ? 
2s·74 097A CTL1 o,o,o,o 

i 2975 09"1B CTL2 19,0,0 
2·?71:.. o·:.J?c CHK1 16, 0 CLASS=ARRAY-ID ? 
2:~77 097D CTL1 o,o,o,o 
2s·7:3 OS'7E CTL2 20,0,0 
2979 0'?7F CH•(1 17, (> CLASS=STRING-10 ? 

I 
I 2s·:=:() 09€:0 CTL1 o,o,o,o 
2~J:=: !. 0981 CTL2 21, o, 0 
2$~~=:2 1)9~:2 CHKl 18, 0 CLASS=STRING-ARRAY ? 
2:";183 o·;;s:::: CTL1 o,o,o,o 
25194 0984 CTL2 21, o, 0 
2985 (>5~·:=:~ CHK2 130,0 SVMB=LET ? 
2$•86 0986 CTL1 o,o,o,o 
29t:7 (l$•:=:7 CTL2 18, o, 1 
2988 c:)9:::s CHK2 134,0 ; SYMB=IF ? 

i 
29t:9· 09:39 CTL1 o,o,o,o 
2990 o·~:::A CTL2 33,59, 1 
2991 i)';~·:=:E: CHK2 141, 0 SVMB=PRINT ? 
29'72 C>51:=:c: CTL1 o,o,o,o 
.,.,uc,·:."t 
..:.....· .· ·-· 09::.:D CTL2 12, Q, 1 
2994 c)·:;:::E CHK2 145,Q SYMB=READ ? 
2995 09::'.:F CTL1 o, 51. 10,0 
299~. 0990 CTL2 74,0,1 
-;~997 0·~191 CHK2 146,Q SYMB=RESTORE ? 
2':i'i::: 0992 CTLl 0,52, 10,0 

! 
299'7 099~: CTL2 4, o, 1 
::::ooo 0994 CHK2 150,0 SYMB=RANDOMIZE ? 

I 3001 099~i CTL1 0,53,10,0 
3002 0996 CTL2 4, o, 1 -
3003 09 .. :17 CHK2 153,0 ; SVMB=POKE ? 
3004 0998 CTL1 0,29, 10.0 
3005 0999 CTL2 33,85, 1 

! 3006 OS'9A CHK2 154,0 SVMB=OUT ? 
I :3007 099B CTL1 0,29, 10,0 

3008 099C CTL2 33, 85, 1 
8fH)9 099D CHK2 200,0 SVMB=CALL ? 

' 3010 099E CTL1 o,o,o,o 
' ~:011 099F CTL2 33,70, 1 

3012 09AO CHK2 159,0 SYMB=WIDTH ? 
3013 09A1 CTLl 0,0,010 
3014 09A2 CTL2 33, 79, 1 
3015 09A3 CHK2 149,0 ; SVMB=TRACE ?· 
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3016 09A4 CTL1 o,o,o,o 
3017 09A5 CTL2 61 01 1 
:;:023 o~;;At. CH•<2 15610 SYl'1B=SIZE ? 
3024 09A"l CTL1 016911010 
:3025 09A8 CTL2 4, 01 1 
302·~· 09A9 CHK2 19910 SYMB=WAIT ? 
3027 09AA CTLl 0129,10,0 
:.'::C)2:=: 09AB CTL2 33,93, 1 
:.::02·~1 091:~(: CHK2 1511 0 i. SVMB=TWAIT ? 
3030 09AD CTL1 0101010 
:3031 09AE CTL2 33,79,1 

.3032 09AF C:HK2 14210 SYMB=STOP ? 
: 3()33 o·;.oBo C:TLl 014.a10 
!.3034 09B1 CTL2 3, 01 1 
30~:5 ()•;,·E:2 CHK2 143.0 ; SVMB=END ? 
30~:,~ 09B:3 CTLl o. 4, 9, 0 
30:~:7 09E:4 CTL2 31 01 1 
:::():3:=: 09B5 CHK2 214.0 ; SYMB=EXEC ? 
:3039 C>9Bt:. CTL1 01511012 

':;:040 09B7 CTL2 82. o, 1 
I :;:041 C>9E:::: CHt<t 2810 ; CLASS=DISK-COMMAND ? 
~:(J-42 0989 CTLl o, 51 10, 2 
304:3 09BA CTL2. 96,0, 1 

. ;;:044 09BB CHK3 910 1'10DE=2 <DIRECT EXEC> ? 
'~:(>45 09BC ERR 4 ; YES - LIST ENDED 
!:3046 09BD 0000 A . WORD 0 ; NO - FOLLOWING ARE OK 
I :3047 O':iiBE CHK2 131 •. 0 ; SYMB=GOTO ? 
1 ·-·n4c· I .:.- - ,_, 09BF CTL1 o, o, o, 1 YES - SCAN FOR STMT-NO. 
3049 09CO CTL2 51 o, 1 
:;:050 09C1 CHK2 132,0 SVMB=OOSUB·? 
3()51 09C2 CTL1 01 1. 0, 1 YES - SAVE NEXTAD THEN SCAN 
3(l52 09c:::: CTL2 5, o, 1 
3(>53 09C4 CHK2 133,0 SYMB=RETURN ? 
~:054 09C5 CTL1 0,2,0,0 YES - PULL NEXTAD 
3055 09C(:. CTL2 3,0, 1 
::::o5t. 09C7 CHK2 14$,0 ; SYMB=ON ? 

i ~:(>57 0·~1c:;:: CTLl 0,0,010 
: 3t)5:3 09C9 CTL2 33180, 1 
; 305~~, 09CA CHK2 140.0 ; SYMB=INPUT ? 

::::060 09CB CTL1 01481a,o 
i 3061 0":."ICC CTL2 111 o, 1 

::::062 09CD ERR 4 
3C)C,3 
3064 NEXT ENTRY SHOULD BE E;ND-OF-LINE 
3065 
306C:0 09CE ST03: CHK1 1310 CLASS=EOL ? 
30C:·7 09CF CTL1 1, o, o, 0 YES -·GO ON TO NEXT 
3(>t.8 09DO CTL2 o,o,o 
~:(169 o·~Dl ERR 6 ; NO - ERROR \ 
3070 
3071 CHECK FOR END-OF-LINE OR STATEMENT SEPARATOR. 
::::072 
3073 0902 ST04: CHK1 131 0 ; CLASS=EOL ? 
;'.::(174 0·;;03 CTL1 1,0,010 ; YES - END OF STMT 
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3075 09[14 CTL2 01010 
3076 o9r•5 CHK1 1410 ; CLASS=SEP ? 
~:4)77 09[16 CTL1 o,o,o.o YES - PROCESS NEXT STMT IN 
3(>7E: 09D7 CTL2 o. 01 1 
307'~ 09D:=: ERR 6 
3080 
3081 PROCESS GOTO OR GO SUB NEXT ADDRESS 
~:0:=:2 
~ .... -.. -, 
~l''=··~ •:i ;[1·?.1 ST05: CHK1 20,0 CLASS==STMT-NO. ? 

·3084 09DA CTLl o, 3, s, 0 
3085 O'?DE: CTL2 3, o, 1 
~:c;:=:1;. (l';;o[IC ERR 8 ; NO 
30:37 
3C>:=.:e: TRACE - ON OR OFF 
$1)e:~; ; 

3090 09DD ST06: CH•<2 14810 SVMB=ON ? 
3091 09DE CTLl 0,45, 1010 
~:0·;;·2 09DF CTL2 41 01 1 

,309:3 09EO CHK2 15210 ; SVMB=OFF ? 
: :::094 0$'E1 CTL1 014611010 
·3095 0'7'E2 CTL2 41 01 1 
:30~"6 09E:3 CTLl 014511010 NEITHER - TURN ON TRACE 
3097 09E4 CTL2 41010 
30518 
3099 DIRECT EXEC COMMAND 

13100 
3101 o·~E5 ST07: CHK3 9,0 ; MODE=2 ? 
3102 09E6 CTLl 01 51 10, 1 . 
~:it):;: 09E7 CTL2 81 o, 1 
3104 09E8 ERR 4 ; NO 
31(>5 09E9 ST08: CHK1 2010 CLASS==STMT# '? 
~:106 09EA CTL1 01 l:n 101 1 YES - SAVE 
3107 09EB CTL2 91 o, 1 

.3108 09EC CTL1 0101010 
3109 09ED CTL2 11, o, 0 
::::110 09EE ST09: CHK2 COMMA,O SVMB=COMMA ? 
3111 0'7'EF CTL1 01 o, 01 1 YES - (;0 ON 

'3112 09FO CTL2 10, 01 1 
! 311~: 09F1 CTL1 01 01 o, 0 
: 3114 09F2 CTL2 11, o, 0 
•3115 09F:3 ST10: CHKl 20,0 CLASS=STMT# ? 
I 31 l~o 0'7F4 CTL1 017110,0 
I :3117 09F5 CTL2 11, o, 1 
I 

I 3118 09F6 ERR 0 
: ::::119 
I 

09F7 ST11: CHK1 13, 0 ; CLASS=EOL ? 
I 312(> 09F8 CTL1 11 81 10, 0 EXECUTE COMMAND 

::::121 09F9 CTL2 01010 
j ::::122 09FA ERR 6 ; NOT EOL 
! 

3122: 
i 3124 PRINT STATEMENT 
i 3125 
i :;: 12c. 09FB ST12: CHK1 1310 ; CLASS=EOL ? 
I 3127 09FC CTL1 l• 101 101 0 YES CRLF 
! -
: 3128 09FD CTL2 01010 
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3129 09FE 
3130 09FF 
3131 OAOO 
:::: 1 :;:2 or:io 1 
3133 OA02 
3134 OA03 
3135 OA04 
31:36 OA05 
3137 OA06 
31~:8 OA07 
31:39 OA08 
3140 OAO'?' 
3141 OAOA 
3142 OAOB 
;3: 14:::: OAOC 
3144 OAOD 
31-45 OAOE 
3141.:. OAOF 
3147 OA10 

i 314E: OA11 
1 3149 OA12 
I 
3150 OA13 

;3151 OA14 
I ·?1C"·., l"1A1""' I ._, ._1..._ • ._I 

1 
·-::. 1 c-·-:- - A 1 6 

i ·-· ·-·-· l> • 
3154 OA17 

' '"• 1 C"C" ! ~ ._ •. _, 

i 3156 
'3157 
i ·-=· 1 C". ·=· v ._._. 

,I 3159 

OA18 
OA19 

:3160 OA1A 
3161 OA1B 
3162 OA1C 

, 316:::: OA1 D 
• 3164 OA1E 
31~·5 OA1F 

i 31C:·6 OA20 
3167 OA21 

I 3168 OA22 
3169 0A23 
:3170 OA24 
3171 OA25 
:3172 OA26 
3173 OA27 
3174 OA28 
3175· OA2'7' 
3176 0A2A 

I 3177 OA2B 
3178 OA2C 
317·~ OA2D 

1 3180 OA2E 
3HH OA2F 
3182 OA30 

ST13: 

ST14: 

ST15: 

ST16: 

ST17: 

CH•(l 
CTLl 
CTL2 
CHK1 
CTL1 
CTL2 
CHK3 
CTL1 
CTL2 
CHKl 
CTL1 
CTL2 
CTL1 
CTL2 
CHl<l 
CTL1 
CTL2 
CHK1 
CTL1 
CTL2 
CTL1 
CTL2 · 
CTL1 
CTL2 
CTL1 
CTL2 
CTL1 
CTL2 

LET STATEMENT 

ST18: 
ST19: 

ST2C>: 

ST21: 

ST22: 

ST:i3: 

C~U(l 

CTL1 
CTL2 
CHK1 
CTL1 
CTL2 
CHK1 
CTL1 
CTL2 
CHK1 
CTL1 
CTL2 
ERR 
CHK2 
CTL1 
CTL2 
ERR 
CHK1 
CTL1 
CTL2 
CHK1 
CTL1 
CTL2 

14,0 
o, 10, 10, 0 
o, o, 1 
12,0 
o, 11, 10, 0 
14, o, 1 
16,0 
o,o,o,o 
46, 15,0 
a,o 
0,29,10,0 
37, 16, 1 
o,o,o,o 
33, 11,0 
13, (> 

1, o, o, 0 
o,o,o 
14,0 
o,o,o,o 
o, o, 1 
o,o,o,o 
13,0,0 
0,13,10,0 
12, o, 1 
0,14, 10,0 
12, o, 1 
0,15, 10,0 
12,0,0 

15,0 
0126110,0 
22.0, 1 
16,0 
o, 21. ·10, 0 
30,24,0 
17,0 
o,o,o,o 
46,25,0 
1s,o 
o, o, ,,, 0 
46, 25, 0 . 
8 
EQUAL,O 
o,o,o,o· 
33,23, 1 
s 
1310 
1,1a,10,o 
o,o,o 
14,0 
o, 18, 10, 0 
0,0,1 

PAGE 65 

CLASS=SEP ? 

CLASS=DELIMITER ? 

CLASS=STRING ? 

;1 CLASS=PRINT-FCN ? 

I 

; EXPRESSION 

CLASS=EOL ? <AFTER DELIMITER> 

CLASS=SEP ? 

; OTHER - REPARSE 

PRINT STRING 

; EXECUTE PRINT FUNCTION 

PRINT EXPRESSION VALUE 

; CLASS=IDENT ? 

CLASS=ARRAV ? 

CLASS=STRING-ID ? 

CLASS=STRING-ARRAV ? 

SYMB=EQUAL ? 
YES - CHECK EXPR 

CLASS=EOL ? 

CLASS=SEP ? 
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~:1:=::;: or-,::::1 ERR 6 
:::: 1 ~=:4 OA::::2 ST24: CTL1 o, 31, 10,0 SAVE ARRAY ITEM ADDR 
:31:'.::5 ()A:;:3 CTL2 ·22, o, 1 
~:1E:,~. 

:31 Ef7 :::;THING ASSIGN PROCESSING 
'318E: 
3189 OA34 ST25: CTL1 o,o,o,o SCAN PAST STRING 
3191) op,::_::5 CTL2 26. o, 1 
31Y1 i)H~:t:. ::;·r2~.: C:Hl<2 EQIJAL,O i. SVMB=EQLIAL ? 
3192 OA37 CTL1 o, o, o, 0 
:3193 OA3S CTL2 46, 27, 1 
::: 194 OA::::·9 ERR 8 
:;: 1 ·~~!:i O?r3A ST27: CTL1 o. 19, 10,0 STORE STRING 
;3:j 9t. OA3B C:TL2 28, o, 1 
3197 OA::::c E;Tz:::: CHl<2 02B,O SYMB="+" ? 
~: 1 ·:.1:=: OA3D CTL1 (>, (>, (>, 0 YES 
::::199 OA3E CTL2 41.;.,29,1 
3200 OA3F C:HK1 13,0 CLASS=EOL ? 
3201 OA40 CTL1 1, 12, 10,0 
:32,)2 i)A41 CTL2 o,o,o 
~::,2(l:3 OA42 CHl<l 14.0 CLASS=SEP ? 

,3204 OA43 CTL1 o, 12, 10,0 
32\)5 C•A4•l CTL2 o, o, 1 

! 321)(~ OA4<.:i ERR 6 
i ~32l)~.l OA:t..:. ST2'?': CTLl 0: 20, 10.0 CONCATENATE STRING 
32{>8 OA47 CTL2 28, o, 1 
32()$• 

·3210 GET ARRAY SUBSCRIPT<S> 
321 i 
3212 ~-· r, I\ C• , _ _.H"t\...• ST:3C>: CTL1 o. 25, 10,0 LPAREN; GET EXPRESSION 
~:21:3 OA49 CTL2 33, 31, 1 
;3214 OA4A ST'.31: CHK2 COMMA,O SYMB=COMMA ? 
3215 OP14B CTL1 o, 22, 10.0 
::::211:.. OA4C CTL2 33, 32, 1 
:;:217 OA4D CHK1 11, 0 CLASS=RPAREN !• 

' ~::21 !::: OA4E CTL1 o, 23, 10,0 YES - 1 SUBSCRIPT 
:.::21 ·:.1 OA4F CTL2 0,0,2 

':;:2:2(> OP150 ERR 8 
:3:221 OA~31 S;T32: CHK1 11, 0 CLASS=RPAREN ? 
3222 OA52 CTL1 o, 24, 10,0 YES - 2 SUBSCRIPTS 
.-,'i-·1.-:. ..:.•A,....:.,..._• OA5:3 CTL2 0.0,2 
:3224 OA54 ERR 8 

I 
,,.,.-, . ..,c 
..:.•Jl-L·-' 

: ~:22~, EXPRESSION 
' ~:221 

322::;: OA55 ST33: CHK1 1, 0 ; CLASS=UNARY-OP ? 
~:2~?.9 OA56 C:Tl.1 o, 20, 10,0 
::;:2~~~() OA57 CTL'2 34; o. 1 

I 3231 ()A5E: CHK1 3,0 CLASS= NOT ? 
32:32 OA5'7 CTL1 o, 28, 10.0 
~:2:.:::3 OA5A CTL2 34, o, 1 
2:2:34 OA5E: ST34: C:Hl<l 10, 0 CLASS=LPAREN ? 
..-• ..-,.-,C" .:_...._.; .. _. OA5C CTL1 o, 25. 10.0 
:32::::6 OA5D CTL2 33, 39, 1 
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3237 OA5E 
3238 OA5F 
32:39 OA60 
3240 OA~·l 
32::1-1 l)t':\62 
3242 OA63 
324:3 OA64 
3244 OA65 
~:245 (;H,::.t.:. 
"3246 OA67 
3247 OA68 
3248 OA69 
::::249 OA6A 
3250 OA•SB 
3251 OA(:.C 
3252 OA~.D 
~:25:3 OA6E 
~3254 OAt:.F 

I '3255 .C>A7l) 
,3256 OA71 
':32~17 OA72 
3258 OA73 
3259 OA74 
3260 OA75 

·3261 OA76 
·3262 OA77 
: ~:2t.3 OA78 
.3264 OA79 
3265 OA7A 

132t.6 
·3267 

• 32:C.9 OA7B 
'3270 OA7C 
, ~:271 OA 7D 
3272 OA7E 

1 3273 OA7F 
' 327 4 OA80 
; 3275 
• 3276 
3277 

, 3278 OA81 
I 

, 3279 OAE:2 . 
. 3280 OA83 

3281 OA84 
3282 OA85 
3283 OA86 
3?84 OA87 
3285 OA88 
3286 OAS·~ 
3287 C>A8A 
3288 OA8B 
328';.>. OA:::C 
3290 OA8D 

CHK1 
CTL1 
CTL2 
CHKl 
CTLl 
CTL2 
CHK1 
CTL1 
CTL2 
CHK1 
CTL1 
CTL2 
CHK1 
CTL1 
CTL2 
CHK3 
CTLl 
CTL2 
CHK1 
CTL1 
CTL.2 
CHKl 
CTL1 
CTL2 
ERR 

ST35:. CTL1 
CTL2 

ST36: CTL1 
CTL2 

21, 0 
012711010 
39101 1 
15,0 
012611010 
39101 1 
1610 
0,21110,0 
3(>, 351 0 
610 
0,29, 10,0 
3713611 
2410 
01 71, 10, 0 
39,0,1 
16,0 
0101010 
4614110 
910 
0,29, 1010 
46,4411 
7,0 
013011010 
371 911 1 
8 
01 311 101 0 
391011 
0,32, 10,0 
391011 

GET FUNCTION ARGUMENT 

ST37: 

ST38: 

CTL1 
CTL2 
CHK1 
CTL1. 
CTL2 
ERR 

CHECK OPERATOR 

ST39: CHK1 
CTL1 
CTL2 
CHK1 
CTL1 
CTL2 
CHKt 
CTL1 
CTL2 
CHK1 
CTL1 
CTL2 
CHK1 

0101010 
33,30,0 
111 0 
0101010 
0.0,2 
8 

1, 0 
01331 10,0 
331011 

·210 
01 33 •. 10, 0 
331011 
4,0 
01.331 10, 0 
331011 
510 
013311010 
331011 
111 0 
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; CLASS=CONST ? 

; CLASS=IDENT ? 

CLASS=ARRAY ? 

CLASS=B. I. FCN ? 

CLASS=SPECIAL-IDENT ? 

; SPECIAL CLASS=STRING ? 

; CLASS=STR->NUM FCN ? 

; CLASS=USER-FCN ? 
; SAVE FUNCTION INFO 

GET ARGUMENT 

; SAVE ARRAY DATA VALUE 

EXECUTE BUILT-IN FUNCTION 

CHECK EXPRESSION 

CLASS=RPAREN ? 
YES - POP STATE 

; CLASS=OP1 ? 

CLASS=OP2 ? 

; CLASS=OPLOG ? 

; CLASS=OPREL ? 

; CL~SS=RPAREN ? 
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3291 OA8E CTL1. o,o,o,o 
32·;;2 OA8F CTL2 40,0,0 
32'73 OA90 CHK3 34, 1 STACKTOP=ST39 ? 
3294 OA91. CTL1 0101010 NO - POP 
3295 QA·:.;2 ClL2 01012 
329C. OA9:3 ERR 8 YES - MISSING RIGHT PAR EN 
3297 OA94 ST40: CHK3 34,0 ; STACKTOP=ST39 ? 
3298 OA95 CTL1 013311010 YES - EXEC33 & POP <SCAN> 
329~1 Ot'\':"'o CTL2 01 o, 3 
3300 0A'"77 CTLl 0101010 i NO - POP <REPARSE> 
3:301 (1A9E: CTL2 0.0,2 
3302 
33·03 STRING COMPARISON PROCESS I NO 

i 3:;:t)4 
:3~:t)5 OA99 ST41: CTL1 0101010 ; SCAN PAST STRING 
~::.;:r)/;. OA9A CTL2 42,0, 1 
331)7 OA9B ST42: CHK1 510 ; CLASS=RELATION ? 
3:3•)==~ OA9C CTL1 o, 60,·101 0 
~:3(>9 OA'7'D CTL2 4614311 
3310 OA9E ERR 8 
3311 OA9F ST43: CTL1 0161110,0 ; COMPARE STRINGS 
3312 OA?'O CTL2 391011 
::::313 
3314 STRING OPERAND FUNCTION 
:3315 
331C. OAA1 ST44: CTLl o, o, o, 0 ; SCAN PAST STRING 
3317 OAA2 CTL2 45101 1 
331E: OAA~3 ST45: CH.(1 11, 0 ; CLASS=RPAREN ? 
331·~ OAA4 CTL1 01621 10.0 
3:32•) OAA5 CTL2 39,0, 1 
3321 OAA6 ERR 8 
?:·-:··-r,. ............. .._....,_ 
332:3 CHECK STRING OPERAND 
3324 
r •. -,.:;·c-
..:;~ ..... -· OAA7 ST46: CHK2 18010 ; SYMB=t1IO$ ? 
8::::2e. Oi'=,A8 CTL1 o, 291 101 0 .. 
-::.::;:27 OAA'?' CTL2 471501 1 
~:32:3· ()AAA CHK1 19,0 ; CLASS=SUBSTRING FUNCTION ? 
332'7 OAAB CTL1 0,29, 1010 
33:3l) OAAC CTL2 4719711 
3~:31 OAAD ST47: CHK1 1710 ; CLASS=STRING-ID ? 
33:32 . C>AAE CTL1 0,59, 10.0 
3333 OAAF CTL2 0,0,2 
.3334 OABO CHK1 18, 0 ; CLASS=STRlNO-ARRAY ? 
33:35 OAB1 CTL1 017611010 
332:6 OAB2 CTL2 30,48,0 
3337 OAB3 CHK1 22,0 CLASS=STRING-CONST ? 
3838 OAP.4 CTL1 0,59, 10,0 
3339 OAB5 CTL2 .· o, o, 2 
3340 OAB6 CHK1 23.0 CLASS=STRING-FCN ? 
32:41 OAB7 CTLl 0129110,0 

! 3342 OAB8 CTL2 37,491 1 
i :;:343 OAE:9 ERR 20 
i 3:344 OABA ST48: CTL1 0173110,0 UPDATE STRING POINTER ON STAC•( 



PACE. ?'!:::SEMBLER REV-A 20 DEC 76 
BASIC INfERPREIER 11 FEB 77 
SYt,ffAX TABLES 

~:345 

::::~:4:3 

:3:34'"i1 

335(> 
. ~:351 
3352 
3~:5.3 

3354 
~-·~C" ...:-..::.·-·-· 
335/:.. 
3357 

:3359 
3:360 
~=3t.1 

~::;:c.3 

~=~:t;.4 

33t·6. 

OAE:B 
OABC 
OABD 
OABE· 
OABF 
OACO 
OAC:1 
OAC2 
(iiK.:=: 
OAC4 
or~c5 

OAC6 
OAC7 
OACE: 
OAC9 
OACA 
OACB 
OACC 
OACD 
OACE 
OACF 

:33t.9 OADO 
3370 OAD1 
3371 OAD2 
3372 OA[•3 
3::;:73 OAD4 
:;::37 4 OAD5 
3375 OADt. 
3376 OAD7 
3:377 OAD8 
3:378 OAD9 
3:379 OADA 
:=:380 OADB 
:3:381 OADC 
:=::382 OADD 
:3:3:;:::~: OADE 
3384 OADF 
3::::E:5 OAEO 
3386 OAE1 
3:387 OAE2 
3388 OAE:::: 
:3:389 OAE4 
:;::;:91) OAE5 
3::::91 OAEc· 
:3392 OAE7 
339:;: (>AE:=: 
3:394 OAE9 
:3:395 OAEA 
:::::396 OAEB 
:;::;:97 OAEC 
3:398 OAED 

ST49: 

ST50: 

ST51: 

ST52: 

ST97: 

ST98: 

ST99:· 

CTL2 
CTL1 
CTL2 
CTL1 
CTL2 
CHK2 
CTL1 
CTL2 
ERR 
CTL1 
CTL2 
CTL1 
CTL2 
CHK2 
CTL1 
CTL2 
ERR 
CHK1 
CTLl 
CTL2 
ERR 

DIM STATEMENT 

ST54: 

ST55: 

ST56: 

ST57: 

ST58: 

CHK1 
CTL1 
CTL2 
CHK1 
CTL1 
CTL2 
ERR 
CHK1 
CTL1 
CTL2 
ERR 
CHK2 
CTLl 
CTL2 
CHKl 
CTL1 
CTL2 
ERR 
CHK1 
CTL1 
CTL2 
ERR 
CHl<l 
CTL1 
CTL2 
ERR 
CHl<2 
CTL1 
CTL2 
CTL1 

0,0,2 
0,74, 10,0 
0,0,2 
o,o,o,o 
51, o, 1 
COMMA,O 
0,23, 10.0 
30,52,0 
8 
0,75, 10,0 
0,0,2 
o,o,o,o 
.~8. o, 1 
CbMMA,O 
0,25, 10,0 
33,99, 1 
8 
11, 0 
0,23,10,0 
52,0,0 
8 

16,0 
0,35~4,o 
54,0,1 
18,0 
0,35,4,0 
54, o, 1 
20 
21, 0 
0,36,4,0 
55,0, 1 
8 
COMMA,O 
o,o,o,o 
56,0, 1 
11, 0 
o,o,o,o 
59,0, 1 
8 
21,0 
0,37,4,0 
57,0, 1 
8 
11, 0 
o.o.o,o 
.58, o, 1 
8 
COMMA,O 
o,o,o,o 
53,0,1 
o,o,o,o 
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EXECUTE NUM->STR FUNCTION 

SCAN PAST STRING 

CHECK ADDITIONAL OPERANDS 

GET 1 OR 2 NUMBERS 

EXECUTE SUBSTRING FUNCTION 
i 

LEFT$, RIGHT$ - ONE NUME~IC ARG 

CLASS=RPAREN ? 

; CLASS=ARRAV ? 

; CLASS=STRING-ARRAY ? 

CLASS=CONST ? 

SVMB=COMMA ? 

CLASS=RPAREN ? 

CLASS=CONST ? 
YES - 2ND DIMENSION 

CLASS=RPAREN ? 

SVMB=COMMA ? 
; YES - PROCESS NEXT ARRAY 

; NO - CHECK EOL 
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:;::;:99 OAEE 
:3400 

CTL2 

::::401 IF STATEMENT 
34C>2 
3403 OAEF ·ST59: 
3404 OAFO 
3405 OAF! 
3406. OAF2 
340/ OAF:.:: 
3408 OAF il 0000 A 
3409 OAF5 
3410 OAFf:., 
::::41.1 OAF7 
:3412 OAFE: 
3413 OAF9 STbO: 
:3414 OAFA 
3415 OAFB 
:::A 1 b OAFC 
::;::417 OAFD 
3418 OAFE 0000 A 
3419 Ot;FF 
3420 OE:OO 
3421 

CHK2 
C:TL1 
CTL2 
C:HK3 
ERR 
. WORD 
C:HK2 
CTL1 
CTL2 
ERR 
C:HK1 
C:TL1 
CTL2 
C:Ht::::3 
ERR 

WORD 
CTL1 
CTL2 

4,0,0 

135,0 
o, 38, 10, 1 
60, o, 1 
9,0 
4 
0 
131,0 
o, 38, 10, 1 
5, o. 1 
a 
20, 1 
o,o,o.o 
2,0,0 
·~, (> 

4 
0 
0,3,s,o 
3, o, 1 

3422 FOR - TO - STEP STATEMENT 

3424 OB01 
3425 0£:02 
3426 OB03. 
3427 OB04 
3428 OB05 
:3429 OB06 
:;:4:,;:o OB07 
:34:31 OBOt: 
34:32 OB09 
::::43:3 OBOA 
:;:434 OBOE: 
34:;::5 oE:oc 
34::;:~. OBOD 
:34:37 OBOE 
~:4:;:::: t)E:c)F 
:;:4:39 OB10 
3440 OB11 
::::441 OB12 
3442 OB13 
:;:44:;: OB14 
:3444 OB15 
3445 OB11:. 
:-=:tt4t-. or::t7 
3447 

:3449 
:3450 OB18 
::::451 OB19 
3452 OB1A 

ST61: 

ST62: 

ST63: 

ST64: 

ST65: 

CHK1 
CTLl 
C:TL2 
ERR 
CHK2 
CTL1 
CTL2 
ERR 
CHK2 
CTL1 
CTL2 
ERR 
CHK2 
CTL1 
CTL2 
CHK1 
CTL1 
CTL2 
ERR 
CHK1 
CTL1 
CTL2 
ERR 

NEXT STATEMENT 

ST66: CHK1 
CTL1 
CTL2 

15,0 
0,39,12,0 
62,0,1 
8 
EQLIAL,O 
o.o.o,o 
33,63, 1 
8 
137,0 
0,40,a.o 
33,64, 1 
8 
138,0 
0,41,a,o 
33,c,5, 1 
13,0 
1,42,s,o 
o,o,o 
8 
13,0 
1,43,s,o 
o,o,o 
6 

15,0 
0,44,12~0 
3, o, 1 
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; SVMB=THEN ? 

; . MODE=DIRECT EXEC? 
i. YES - NO GOTO 

SVMB=GOTO ? 

; CLASS=STMT# ? 
NO - CHECK STATEMENT 

STMT# - CHECK IF COMMAND MODE 
; YES - NO GOTO 

CLASS=IDENT ? 

SVMB=EQLIAL ? 

SYMB=TO ? 

SYMB=STEP ? 
SAVE END VALUE 

; CLASS=EOL ·? <NO STEP> 
. SAVE END VALUE, SET STEP= 1 

CLASS=EOL ? <AFTER STEP> 

CLASS=IDENT ? 
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345:3 OB1B 
:=:454 
:~:455 
~:45,~. 

::::457 OB1C 
3458 OBlD 
3459 OB1E 
::::4.SO OBiF 
3461 OB20 

. ::::462 OB21 
3463 (>t::22 
3464 OB23 
34~.5 OE:24 
::::466 OB25 
3467 0826 
3468 OB27 
~:469 OB28 
::::4 70 OB2·~ 
3471 OB2A 
3472 

ERR 

DATA STATEMENT 

-ST67: 

ST68: 

ST69: 

CHK1 
CTL1 
CTL2 
CHK1 
CTLl 
CTL2 
CHK1 
CTL1 
CTL2 
ERR 
CH•(2 
CTL1 
.CTL2 
CTL1 
CTL2 

8 

11 0 
0101012 
6810, 1 
211 0 
0101010 
69101 1 
2210 
0101010 
691011 
20 
COMMA10 
0101012 
611011 
0,0,010 
31010 
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; CLASS=OP 1 <UNARY) ? 

CLASS=CONST ? 

; CLASS=STRING-CONST ? 

SYMB=COMMA ? 

NO - CHECK EOL 

3473 INPUT STATEMENT - CHECK FOR PROMPT STRING 
3474 
3475 OB2B 
3476 OB2C 
:3477 OB2D 
3478 OB2E 
3479 OB2F 
3480 OB30 
3481 OB31 
34E:2 OB~~z 
3483 OE::33 
3484 OB:34 

3487 
348:3 
::::4<=:9 OB36 
~:490 OB:37 
3491 OB:38 
3492 OB39 
3493 OB3A 
3494 OB::::B 
3495 OB3C 
3496 OB3D 
3497 oe::::E 
34'~8 O.B~:F 

3499 OB40 
3500 OP41 
3501 0842 
3502 OB43 
3503 OB44 
3504 OB45 
3505 0846 
3506 OB47 

ST71: 

ST72: 

ST73: 

CHK1 
CTL1 
CTL2 
CTL1 
CTL2 
CTL1 
CTL2. 
CHK1 
CTL1 
CTL2 
ERR 

22, 1 
o,o,o,o 
74,0,0 
0,59, 10,0 
12,0,0 
o, 131 10, 0 
73, o, 1 
12,0 
0,11,10,0 
74, o, 1 
8 

INPUT/READ STATEMENTS 

ST74: CHK1 
CTL1 
CTL2 
CHK1 
CTL1 
CTL2 
CHK1 
CTL1 
CTL2 
CHK1 
CTL1 
CTL2 
ERR 

ST75: CTL1 
CTL2 

ST76: ·cHK2 
CTL1 
CTL2 

1510 
o, 49, 10i 0 
71:.:n 01 1 
16,0 
0,21, 10,0 
30,75,0 
11,0 
o,o,o,o 
46,77,0 
18,0 
o,o,o,o 
46.77,0 
20 
o, 50, 10, 0 
76,0, 1 
COMMA,O 
o,o,o,o 
74, o, 1 

; CLASS=STRING-CONST ? 
; NO 

; YES 

PRINT STRING 

DELIMITER ? 

; CLASS=IDENT ? 

; CLASS=ARRAY ? 

; CLASS=STR I NG-.1 D ? 

; CLASS=STRING-ARRAY ? 

READ ARRAY ELEMENT 

SYMB;:;:CQMMA ? 
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3507 OB4:3 CTL1 o,o,o,o NO - CHECK EOL/SEP 
3508 OB49 CTL2 4,0.0 
:::509 OB4A ST77: CTL1 0.10. 10,0 STRING INPUT/READ 
~:510 OB4B CTL2 76, o, 1 
~:511 
3512 ; TWAIT STATEMENT 
3513 
3514 OB4C ST78: CTL1. o, 54, 10, 0. ; EXECUTE TIMED WAIT 
3515 OB4D CTL2 4 •. o, 0 ; CHECK ECIL/SEP 
3516 
3517 WIDTH STATEMENT 
3518 
3519 OB4E ST79: CTLl 0,77, 10,0 ; SAVE TERMINAL WIDTH 
3520 OB4F CTL2 4,0,0 CHECK ECIL/SEP 
3521 
3522 CALL STATEMENT 
3523 
3524 OB50 ST70: CTL1 0.00,10,0 ; CALL SUBROUTINE 
3525 OB51 CTL2 4,0,0 ; CHECK EOL/SEP 
..-.. c:- ~-;.. ~ 

~-•.l!f-0 

·3527 ON STATEMENT 
3528 # 

3529 OB52 ST80: CTLl 0,55,0,0 SAVE ON VALUE 
3530 OB5:::: CTL2 01,0.0 
3531 OB54 ST81: CHK2 131,0 ; SVMB=GOTO ? 
3532 OB55 CTLl o, o, o, 1 
353:~: OB56 CTL2. 83, o, 1 
3534 OE:57 CHK2 132,0 ; SVMB=GOSUB ? 
35·35 OB58 CTL1 o, 1, 0, 1 
35:;:6 OB59 CTL2 93,0, 1 
3537 OB5A CHK2 135,0 ; SY MB= THEN ? 
35:38 OB5B CTL1 o, o, o, 1 
3539 OB5C CTL2 93,0,1 
3540 OB5D ERR 8 
:.::541 OB5E ST83: CHKl 20,0 ; CLASS=STMTI ? 
3542 OB5F ClLl 0,561811 
354:3 c)E:,';.O CTL2 94,0, 1 
3544 OB61 ERR 8 
3545 OB62 ST84: CHK2 COMMA,O . ; SVMB=COMMA ? 
3546 OBC.3 CTLl o. o, o, 1 
3547 0864 CTL2 . 83, o, 1 
3548 OB65 CHK1 13.0 j CLASS=EOL ? 
3549 OB66 CTL1 1, 57, a, o 
3550 OB67 CTL2 o.o,o 
3551 OBC.8 ERR 6 
3552 
3553 POKE, OUT STATEMENTS 
3554 
3555 OBC.9 ST85: CHK2 COMMA,O ; SYMB=COMMA ? 
3556 OB~·A CTL1 0,24, 10.0 
3557 OB6B CTL2 33,86, 1 
3558 OBC.C ERR 8 
3559. OBbD ST86: CTL1 0166110,0 ; EXECUTE AFTER· 2ND EXPRESSION 
3560 0~6E CTL2 4,0,0 
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SYMTAX TABLES 

35c·1 

35t:.:3 
3564 OB6F 
35,~5 OB70 
356(:. OB71 
3567 OB72 
35(:.E: C>E:73 
:;t5rS·?- t)C;74 
3570 0875 
3571 OE:76 
3572 OB77 
3573 Of:78 
3574 OB79 
3~·75 OB7A 
::::576 OB7B 
3577 OB7C 
3578 0[:7[1 
::::579 OB7E 
3580 OB7F 
:!:5:31 OE::=:(> 

35E:5 C>E::31 
:=:58t. OE::;::2 
:35:::7 t)E::=::::: 
:;:5::::=: C>t:::=:4 
35:=:'?.' C>E:E:5 
::::590 OB::::c. 
~:591 (>E:E:7 
3592 
3593 
35'7'4 
35·;;5 C>E:::::8 
35':.11:.1 ()E::=:·? 
3597 OE:::'.:A 

::::600 OB8D 
3601 OBE:E 
3602 OBE::F 
3603 OB90 
3604 OB91 
3605 0892 
3606 
3607 
:-: "· () :=: 
3C·')S°' ')B9~: 
3610 OB94 
3611 OB95 
3/.:.12 OB96 
::::613 
3614 

DEF STATEMENT 

ST87: 

ST88: 

ST89: 

ST90: 

CH•<3 
CTLi 
CTL2 
CHK1 
CTL1 
CTL2 
ERR 
CHK1 
C:TL1 
CTL2 
ERR 
CHK1 
CTL1 
C:TL2 
ERR 
CHK2 
CTL1 
CTL2 

1710 
1. o, o. 0 
o, o. 0 
1.0 
0.63.4,0 
se.o. 1 
s 
15,0 
0.64,4,0 
89, o, 1 
8 
11, 0 
o,o,o,o 
90,0. 1 
8 
EQUAL,O 
0.65.4.0 
33, 3, 1 

USER FUNCTION PROCESSING <FNX> 

ST91: 

ST92: 

CHK3 
CTL1 
CTL2 
CTL1 
CTL2 
C:Tll 
CTL2 

WAIT STATEMENT 

ST93: 

ST94: 

ST95: 

CHK2 
CTL1 
CTL2 
ERR 
CHK2 
CTL1 
C:TL2 
CTL1 
CTL2 

.CTL1 
CTL2 

11.0 
0.67, 10.0 
33,92, 1 
o,o,o,o 
39,0, 1 
01681 10,0 
39, o, 1 

COMMA,O 
0,24, 10,0 
33,94, 1 
8 
COMMA,O 
0.24, 10.0 
33,95, 1 

. o, 79, 10, 0 
4,0,0 
0,78~ 10,0 
4,0,0 

DISK COMMANDS <LOAD, MERGE, SAVE> 

ST96: CHK3 
CTL1 
CTL2 
ERR 

910 
o.o.o,o 
02,0.0 
4 

DISK COMMANDS, EXEC STATEMENT 
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MODE=8 <PASS2> ? 
; YES - TREAT AS REM 

1 CLAS~=USER-FCN ? 

CLASS=IDENT ? 

; CLASS=RPAREN ? 

; SYMB=EQUAL ? 
; YES - CHECK EXPRESSION 

; CHECK MODE=8 <PASS2> 

YES - CONTINUE ON TO EXPRES 

NO - CONTINUE SCAN 
END FUNCTION PROCESSING 

SVMB=COMMA ? 
YES - GET 2ND EXPRESSION 

; SYMB=COMMA ? 
; YES - GET 3RD EXPRESSION 

EXECUTE AFTER 2 ARGUMENTS 

; EXECUTE AFTER 3 ARGUMENTS 

MUST BE MODE=2 ONLY 
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3c.15 
3616 OB97 
3c0 17 OB'?8 
361::: OB99 
3e.1 ·7· OE:9A 
3620 
3624. 

ST82: CHK1 
CTL1 
CTL2 
ERR 

22,0 
o, 81, 10, 0 
11, o, 1 
9 
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; CLASS=STRING-CONST ? 
; PROCESS FILENAME 
; EXECUTE COMMAND 
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EXECUTION ROUTINE$ 

36.25 . PAGE 
3626 . LOCAL 
-:;.:1;.27 . 
~=~·2~3 GOTO/GOSUB/RETURN 
3629 
31:..:=:o OE:9B C040 A XQT1: . LD 
~:631 OE:9C 5305 A LI 
:36:32 OE:9D 949B*A .JSR 
;:::t:.::::3 1)E:9E 1·~11)1 A .JMP 
31;.34 OB9F :3(H)(l A RTS 
3C.~35 OBAO 5012 A LI 
36:36 OE:Al 9:::c:5*A .JMP 
36:37 
~:c.3:=: OE:A2 5:3(>5 A XQT2: LI 
•'-\ '- ·~c--
..:-:c·~-·· OE;A:3 949C:*A .JSR 
3640 OBA4 1902 A '"IMP 
3641 OE:A5 [l(Hl(> A ST 
::.=:642 OBA6 :::ooo A RTS 
364:3 OBA7 5010 A LI 
3644 OBAS 9f:C5*A .JMP 
3645 
3646 OBA9 C44:::: A XQT3: LO 
3647 OBAA 94AF*A JSR 
3~·48 OBAB 1902 A .JMP 
3649 OBAC [1840 A ST 
3650 C>BAD E:O(H) A RTS 
:~:t:.51 OBAE 500E A NOGO: LI 
~:c.52 OBAF 9:::C5*A .JMP 
~:,:.5:;:. 

3654 ; STOP/END ROUTINE 
3<::.55 
3t.5C. OBBO 500::: A XG!T4: LI 
3657 OBB1 FOL;: A SKNE 
3658 ()E:E:2 1907 A .JMP 
3659 C>E:E:~: 5002 A LI 
3t.t.C> OBB4 F01A A SKNE 
:=:e.~i1 OBB5 :::ooo A RTS 
3ta1~.2 OBB6 5000 A LI 
366:3 OBB7 D01A A ST 
:3664 OBB8 D016 A ST 
3f.:.,f:..5 OJ3B9 8000 A RTS 
3666 .Of:BA C042 A $1: LD 
3667 OE:BB F12°?'*A SKNE 
:3e.c.8 OE:E:C ·;-:::·i5*A .JMP 
~:(:./.:.9 OBBD 6400 A PULL 
3670 OBBE 8001 A RTS 
:31.:.71 
:::~,?:? COMMAND F'ROCES~: I NG 
:=:c.7:3 
3,:,74 OBBF C042 A X•~T5: LO 
:=:c.75 OE:CO D0(:-4 A ST 
3C.76 OE:C1 5001 A LI 
3677 OBC2 0062 A ST 
::-::678 OE:C3 C122*A LO 

"EXECUTION 

ROUTINES 

ACO,NEXTAD 
AC3,S 
PUSH 
. +2 
0 
ACO, 18 
RUNE RR 

AC3,5 
PULL 
. +3 
ACO,NEXTAD 
0 
ACO, 16 
RUNE RR 

AC1,SVMA 
EFIND 
. +3 
AC2,NEXTAD 
0 
ACO, 14 
RUNE RR 

AC0,8 
ACO,MODE 
$1 
AC0,2 
ACO,UNIT 
0 
ACO,O 
ACO,UNIT 
ACO,TXTMOD 
0 
ACO,SYMB 
AC0,=143 

"BEGIN 
ACO 
1 

ROIJTINES 

ACO,SVMB 
ACO,TMPADR 
ACO, 1 
ACO,LIST1 
AC0,=~9999 
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ROUTINES" 

GO SUB - PUSH NEXTAD 

; GOSUBS NESTED TOO DEEP 

RETURN - PULL NEXTAD 

; RETURN FINDS NO ADDRESS 

; GOTO/GOSUB - FIND STMT# 

; STATEMENT NOT FOUND 

; CHECK EDIT OR PA~:S2 MODE 

; EDIT MODE <END STMT ONLY>: 

; IGNORE IF DISK INPUT 
RESET INPUT UNIT 

RETURN TO COMMAND MODE 

; PASS 2: CHECK IF STOP OR END 

END: GO TO BEGIN <"READY,.> 
STOP: PULL STACK FROM .JSR TO H 

; RETURN FROM .JSR SYNTAX 

SAVE COMMAND ADDRESS 

INITIALIZE COMMAND OPERANDS 



I 

PACE ASSEMBLER REV-A 20 DEC 76 
BASIC INTERPRETER 11 FEB 77 
EXeCUTION ROUTINES 

3679 OE:C4 D063 A ST 
3680 OBC5 500(> A LI 
~:1:..:::1 OBCc. [1060 A ST 
3C·82 OBC7 8000 A RTS 
3c_.;::::;: 
3t.84 oE:cs C043 A XQT6: LD 
:!:6:::5 OE:C9 [1062 A ST 
3t:.:::c. OBCA 5001 A LI 
:=:i:..:=~7 CiE:CB [lt)t,:.t) A ST 
3~.s::: OBCC 8000 A RTS 
3689 
3690 OBCD C04:3 A XQT7: LD 
3c.91 OBCE DOc.3 A ST 
36'~2 C>BCF 5002 A LI 
3693 OBDO [1060 A ST 
3694 OBD1 8000 A RTS 
3695 
3696 OBD2 C864 A XQTE:: LD 
3697 OBD3 E91:3*A ADD 
3698 OBD4 9AOO A ..JMP 
3699 
3700 SPECIAL CHECKS 
3701 
3702 OBD5 5002 A XG!T9: LI 
3703 OBD6 1901 A .JMP 
3704 OBD7 5008 A XQT17: LI 
3705 OE:D:::: F013 A SKNE 
37<)!;.. OBD9 8000 A RTS 
3707 OBDA 8001 A RTS 
::::7(>E~ 

3709 OBDB C041 A XG!T16: LD 
3710 OBDC 9DOB*A SKG 
3711 OBDD 9DOB*A St<G 
3712 OBDE 1901 A .JMP 
3713 OBDF 8000 A RTS 
3714 OBEO F109*A SKNE 
3715 OBE1 :=:ooo A RTS 
3716 OBE2 F10::::*A SKNE 
3717 OBE:3 8000 A RTS 
:371::: OBE4 8001 A RTS 
3719 OBE5 008F A . POOL 

OBEc· 9·~199 A 
OBE7 1795 T 
OBE8 0013 A 
OBE9 0010 A 
OBEA 0016 A 
OBEB 0017 A 

3720 
3721 PRINT ROUTINES 
372~ 
372:;: OBEC 5<):3E: A XG!T11: LI 
3724 OBED F042 A SKNE 
3725 OBEE 8000 A RTS 
3726 OBEF 500F A LI 

ACO,LIST2 
ACO,O ; 

ACO,OP3 
0 

ACO,SVMA 
ACO,LIST1 
ACO, 1 
ACO,OP3 
0 

ACO,SVMA 
ACO,LIST2 
AC0,2 
ACO,OP3 
0 

AC2,TMPADR ; 
AC2,=CMDTAB-201 
@<AC2> 

AC0,2 
. +2 
AC0,8 
ACO,MODE 
0 
1 

ACO,CLASS 
AC0,=19 
AC0,=16 
. +2 
0 ; 

AC0,=22 ; 

0 
AC0,=23 
0 
1 
7 

Aco, ,.;,./256 ; 
ACO,SVMB 
0 
AC0,15 ; 
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OP3 = NUMBER OF OPERANDS 

.SAVE 1ST COMMAND OPERAND 

SAVE 2ND COMMAND OPERAND 

FETCH COMMAND ROUTINE ADDRESS 

THEN EXECUTE IT 

CHECK IF MODE=2 <DIRECT EXEC> 

CHECK IF MODE:iS <EXEC - PASS 2 

CHECK IF ITEM IS A STRING 
ALLOWABLE CL.ASS VALUES ARE: 

17 - SIMPLE STRING 
18 - STRING ARRAY 
19 - SUBSTRING 
22 - STRING CONSTANT 
23 - STRING FUNCTION 

PRINT DELIMITER -
RETURN IF SEMI-COLON 

CALCULATE TAB FOR NEXT ZONE 
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BASIC: INTERPRETER 11 FEB 77 
£XECUTION ROUTINES 

3727 OBFO •;tC1D A ZONE: 
3728 OBF1 1906 A 
3729 OBF2 F01E A 
3730 OBF3 989F*A 
3131 OBF4 D05C A· 
3732 OBF5 9C1E A 
3733 OBF6 1903 A 
3734 OBF7 98·;-tF *A 
3735 OBF8 jSOE A NZ1: 
3736 OBF9 l9F6 A 
3737 OBFA 5DOO A NZ2: 
3738 OBFB 7001 A 
3739 OBFC E01E A 
37 40 OE:F['.I ·;>D4D*A 
3741 OBFE 989F•A 
3742 OBFF 5C40 A 
3743 OCOO 192A A 
3744 
3745 OC01 94AB*A XQT13: 
3746 OC02 C600 A 
3747 OC03 7900 A 
3748 OC04 1901 A 
3749 OC05 8000 A 
37500806 C01D A 
3751 OC07 6840 A 
3752 OC08 9C1E A 
3753 OC09 1901 A 
3754 OCOA 949F*A 
3755 OCOB 7A01 A 
3756 OCOC C200 A $PLOOP: 
3757 OCOD 2410 A 
3758 OCOE 949E*A 
3759 OCOF 79FF A 
3760 OC10 1901 A 
3761 OC11 8000 A 
3762 OC12 2410 A 
3763 OC13 949E*A 
3764 OC14 79FF A 
3765 OC15 1901 A 
3766 oc11:.. aooo A 
3767 OC17 7A01 A 
3768 OC18 19F3 A 
3769 

SKG 
~•MP 
SKNE 
JMP 
ST 
SKG 
JMP 
JMP 
AISZ 
JMP 
RCPV 
CAI 
ADD 
SKG 
JMP 
RCPV 
JMP 

JSR 
LD 
AISZ 
JMP 
RTS 
LD 
RADD 
SKG 
JMP 
JSR 
AISZ 
LO 
ROR 
JSR 
AISZ 
JMP 
RTS. 
ROR 
JSR 
AlSZ 
.JMP 
RTS 
AISZ 
JMP 

ACO,OUTCOL 
NZ1 
ACO,LINLEN 
CRLF 
ACO,OP1 
ACO,LINLEN 
NZ2 

· CRLF 
ACO, 14 
ZONE 
ACO,AC1 
ACO, 1 
ACO,LINLEN 
AC0,=12 
CRLF 
AC1,ACO 
TAB 

STROP 
ACl, <AC2> 
AC1,0 
. +2 
0 
ACO,OUTCOL 
AC1,ACO 
ACO,LINLEN 
. +2 
CRLF 
AC2,1 
ACO, <AC2> 
Aco,s,o 
OUT1 
AC1,-1 
. +2 
0 
ACO.s.o 
OUT1 

. AC1, -1 
. +2 
0 
AC2,1 
$PLOOP 

3770 PRINT FUNCTIONS: TAB, SPC, LIN 
3771 i. 
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AT END OF LINE-
. ; GO TO NEXT LINE 

TAB TO COLUMN IF NOT 
; PAST END OF LINE 

;. ZONES ARE 14 COLUMNS WIDE 

; BE SURE NEW ZONE IS WIDE ENOUG 

; CHECK # SPACES - 1 
; SMALL ZONE - GO TO NEXT LIN 

; TAB TO ZONE 

; PRINT A STRING 

; CHECK FOR STRING LENGTH=O 

; IF STRING WILL GO PAST LINE EN 
; THEN START A NEW LINE 

; SKIP OVER STRING LENGTH 

3772 OC 19 94A8*A XQT 14: JSR CALCUL ; GET OPERAND 
3773 OC1A 94B5*A JSR ROUND 
3774 OC1B 5COO A NOP 
3775 OC1C D05C A ST ACO,OP1 
3776 OC1D 94AA*A JSR GETFCN ; PULL FUNCTION FLAG 
3777 OC1E 5DOO A RCPV ACO,AC1 
3778 OC1F C05C A LD ACO,OP1 
3779 OC20 F52B*A SKNE ACl,=189 
3780 OC21 1·~13 A., JMP SPCFCN 
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EXECUTION ROUTINES 

3781 OC22 F52A*A Sl<NE AC1,=190 
·3782 OC23 191C A JMP LINFCN 
378~: oc24. 9CDD*A TABFCN: SKG AC0,=1 TAB: CRLF IF <X <= 1> 
37~34 OC25 9E:9F*A ,_IMP CRLF 
37E:5 OC26 9C1E A. $TL SKG ACO,LINLEN REDUCE ARGUMENT TO RANGE 
378C:. OC27 1903 A .JMP TAB ; 1 <= x <= LINLEN 
3787 OC28 :3780 A SFLG CAR RV 
378E: OC29 'i01E A SUBB ACO,LINLEN 
378"7' 1)C2A 19FB A ,_IMF' $T1 
3790 OC2B 5[100 A TAB: RCPV ACO,AC1 <ACO> IS "('AB COLUMN 

I 

3791 OC2C F01D A SKNE ACO,OUTCOL THERE NOW ? 
3792 OC2D 8001) A RTS 0 VES - QUIT 
37'::>:::: OC2E 9C1D A SKG ACO,OUTCOL BEYOND ? 
3794 OC2F 949F*A .JSR CRLF ; VES - TAB ON NEXT LINE 
3795 OC:30 5020 A LI ACO,BLANK SEND BLANKS UNTIL REACH TABSTO 
3796 OC31 949E*A $T2: .JSR OUTl 
:3797 oc::-::2 F41D A SKNE AC1,0UTCOL 
37';'f: OC33 ;:::ooo A RTS 0 
3799 OC34 19FC A JMP $12 
3800 oc~:5 4109 A SPCFCN: BOC ZRO,$RTN ; SEND SPACES 
3801 OC36 4B08 A BOC NEG,•RTN 
3802 OC:37 E01D A ADD ACO,OUTCOL 
3803 OC38 9C1E A SKG ACO,LINLEN 
3804 OC39 1901 A JMP . +2 
3E:t)5 OC3A 989F*A JMP CRLF ; JUST GO TO NEXT LINE IF TOO MA 
:;:soc. OC:3B 5020 A LI ACO,BLANK 
381)7 OC3C '?49E*A $SEND: .JSR OUTl ; SEND <OP1> CHARACTERS 
3t:i)E! oc::::D AC5C A DSZ OF'1 
3809 oc~:E 19FD A JMP $SEND 
:3810 oc::::F 8000 A $RTN: RTS 0 
3811 OC40 41FE A LINFCN: BOC ZRO,$RTN SEND LINE FEEDS 
:3:312 OC41 4BFD A BOC NEG,$RTN 
~;:313 OC42.500A A LI ACO,OA 
::::814 OC43 19F8 A .JMP $SEND 
:;::315 
:=::::16 OC44 94A8*A XG!T15: .JSR CAL CUL PRINT EXPRESSION VALUE 
3e17 OC45· 5EOO A RCPY ACO,AC2 
3818 OC4C:. COlF A LO ACO,LZONE CHECK IF NEW LINE NEEDED 
~:81'?.°' OC47 9C1D A SKG ACQ,OUTCOL 
:3820 OC48 949F*A JSR CRLF 
::::821 OC4't 5C80 A RCPV AC2,ACO 
."'."'t.-. .. -,..-, 
·.:J•:oL..:. OC4A 9eBA*A JMP FL DEC PRINT THE STRING 
3E:23 OC4B oooc A . POOL 3 

OC4C ·ooao A 
OC4D OOBE A 

3824 
3E:25 LET STATEMENT 
3::::2(~1 

~::::27 OC4E 94A8*A Xt~T18: JSR CALCLIL GET VALUE AND STORE IT 
3E:2E: OC4F (1065 A ST ACO,TEMP 

! :;::=:2·;"1 OC50 . [1466 A ST AC1,TEMP+1 
3::::3(> OC51 94A·:.1*A JSR GETVAL PULL DESTINATION ADDRESS. 
:;:e:31 oc:52 7AOO A AISZ AC2,0 CHECK IT 
3:=::;:2 OC5:::: 1901 A JMP . +2 
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3833 OC54 94C8*A JSR OP ERR 
:38:34 OC55 949C*A '"ISR PULL ; MAKE SURE STACK IS NOW EMPTY 
382:5 OC5c. 1901 A JMP . +2 
3836 OC57 94C8*A JSR OPE RR 
3:337 OC58 CC>65 A· LD ACO,TEMP 
3838 OC59 C466 A LD AC1,TEMP+1 
3839 OC5A [1200 A ST ACO,OCAC2> 
3840 OC5B [1601 A ST AC1~ 1<AC2) 
3841 OC5C \::01)0 A RTS 0 
3842 
3843 STRING ASSIGNMENT PROCESSING 
3844 
3845 . LOCAL 
3B46 OC5D 94AB*A XQT19: JSR STROP ; GET STRING TO STORE 
3847 OC5E C8A7*A LO AC2,=STR3 ; TEMPORARILY COPY TO STR3 
3~:48 OC5F 5FOO A RCP.V ACO,AC3 AC3 = SOURCE 

. 3849 OC60 992C*A JMP COP VS ; COPY STRING 
385t) 
3851 OChl 94AB*A XQT20: JSR STROP ; GET STRING TO CONCATENATE 
3:352 OC62 c;;.oo A LO AC1,0<AC2> 
3B5:3 c)C63 0465 A ST AC1,TEMP ; TEMP = • CHAR TO ADD 
3854 OC64 5100 A LI AC1,0 AC1 = CHAR NO. OF ADDED STRING 
3855 OC65 CCA7*A LO AC3,=STR3 
38.56 OC6~. 7A01 A AISZ AC2, 1 ; UPDATE POINTERS TO SKIP LENGTH 
3:::57 1)(:67 7E:01 A AISZ AC3, 1 
3E:58 OC68 DC57 A ST AC3,SSTART ; SSTART,SCOL = DESTINATION INFO 
3859 ·occ.9 C:3FF A LD ACO, -1<AC3> 
3860 OC6A 0058 A ST ACO,SCOL 
3861 OC:6E: C05A A LO ACO,NSTRC 
3862 OC6C 0059 A ST ACO,MAXSTR 
38c·3 OC6D F465 A $CAT: SKNE. ACl,TEMP CHECK IF DONE 
3864 OC6E 1904 A JMP · $RTN 
38~.5 OC6F 9497*A JSR GETS GET CHAR <INCREMENTS ACU 
3866 OC70 9498*A JSR PUTS ; STORE CHAR 
3867 OC71 5COO A NOP· 
?•~i.C• ..... •v\:•'-• OC72 19FA A .JMP $CAT 
3:::t.·~ OC73 (:857 A $RTN: LO AC2,SSTART ; UPDATE STRING LENGTH 
3870 OC74 C058 A LO ACO,SCOL 
3871 ·OC75 D2FF A ST ACO, -1<AC2) 
3872 OC76 8000 A RTS 0 
3873 
3874 OC77 94AB*A. XQT12: JSR STROP ; GET STRING DESTINATION 
3875 OC78 5:302 A LI AC3,2 
3876 OC79 949C*A JSR PULL ; ·CHECK TO BE SURE STACK IS EMPT 
3877 OC7A 1901.A JMP . +2. 
3878 OC7B 1564 A JSR OPE RR 
:3879 OC7C CCA7*A LO AC3,=STR3 
3f:eo OC7D 9'7'0F*A .JMP COPY$ 
38f.H 
3E:82 ARRAY SUBSCRIPT PROCESSING 
3883 
:=:e:e:4 OC7E 5102 A XQT21: LI AC1,2 ; $AYE ARRAY ID ON OPERAND STACK 
38:35 OC7F 1901 A JMP . +2 

' 3886 OC80 5106 A XQT76: LI AC1,6 ; SAYE STRING ARRAY ID ON OP ERAN 
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3E::37 oc::::1 5::::02 A LI 
38E:E: OC82 C04:3 A LD 
3t::=:·;i C>C::=::;: '749B*A JSR 
3:390 OC84 192A A JMP 
:3891 OC85 5C40 A· RCPY 
~:892 OC86 19:31) A ._IMP 
3E:·~1~: 

3E:94 OC87 94AC*A XQT22: ... •SR 
~::=:·~15 

~::::9.::. oc:::::=: 53(>:;: A LPAREN: LI 
3t:·;-7 OC89 5000 A LI 
38$•8 OC8A 949E:*A JSR. 
3:3$'':.I oc::::B 1 cr:-1·-::· ..... _. A .JMP 
3900 oc::::c E:OOO A RTS 
:3S:'1) 1 oc::::D OE7D T POOL 
3902 

AC3,2 
ACO,SVMA 
PUSH 
EX PERR 
ACl,ACO 
EPUSH2 

RPAREN 

AC3,3 
Aco,o 
PUSH 
EX PERR 
0 
1 

390~: EXPRESSION PROCESSING 
39<)4 
39(>5 . LOCAL 
391)6 OC8E 5:=a)2 A XG!T26: LI AC3,2 
:3907 OC8F C043 A LD ACO,SYMA 
3~?(>8 OC-?O n::o2 A AISZ AC0,2 
39(>9 OC91 94''.?B*A JSR PUSH 
391i) OC92 191C A .JMP EX PERR 
3911 OC93 5001 A LI ACO, 1 
:3'?12 OC94 1·~24 A .JMP EPUSH2 
3913 
3914 OC95 5::::02 A XG!T27: LI AC3,2 
:3915 OC96 C047 A LD ACO,VALUE 
3916 OC97 949B*A .JSR PUSH 
::::917 OC9B 1916 A ._IMP EX PERR 
:391:3 oc·;:·9 C04::: A LD ACO,VALUE+1 
3919 OC~1A 949B*A .JSR PUSH 
3920 OC9B 191:3 A ._IMP EX PERR 
3921 OC9C 5000 A LI ACO,O 
3922 OC9D 191 '7 A JMP EPUSH2 
35·2~: 

3924 OC9E C042 A XG!T60: LD ACO,SYMB 
3·~25 OC9F C444 A L[I AC1,PREC 
:;:·;t2c. OCAO 1909 A ._IMP OPPUSH 
~:927 OCA1 502B A XQT2E:: LI ACO, '+'/256 
:392::: OCA2 F042 A SKNE ACO,SYMB 
:392'?' OCA:?: 8000 A RTS 0 
3931) OCA4 C444 A LO AC1,PREC 
:3·~:31 OCA5 502[1 A LI ACO, '-'/256 
:351~:2 OCA6 F042 A SKNE ACO,SYMB 
:393:3 OCA7 ~10C A LI AC1, 12 
;:-:134 OCA~:: C042 A LD ACQ,S:YMB 
;:::935, OCA·;o A57A*A OR AC0,=0100. 
39:36 OCAA 53(>3 A OPPUSH: LI AC3,3 
3·~37 OCAB 949B*A JSR PUSH 
~Q,.•C• --· .• .:;.._. OCAC 1902 A JMP EX PERR 
3939 OCAD 5C40 A RCPY AC1,ACO 
3940 OCAE 1909 A JMP EPUSH3 
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TYPE IS 2 <ARRAY> OR 6 <STRING 

; COMMA IN SUBSCRIPT: TREAT AS 
;. RPAREN THEN LPAREN 
; LEFT PAREN - PUT ONTO Of'ERATOR 

STACK <ZERO PRECEDENCE> 

; PUT IDENTIFIER ONTO OPERAND ST 
CONVERT TO DATA ADDRESS 

; FLAG=1 <ADDRESS> 

PUT CONSTANT ONTO OPERAND STAC 

I FLAG=O <CONSTANT> 

PUSH OPERATOR UNCONDITIONALLY 

UNARY OP: IF IT IS + 
THEN IGNORE IT 

r IF OP IS -, THEN AD.JUST 
ITS PRECEDENCE 

IDENTIFY OP AS UNARY <SET BIT 

PUSH ONTO OPERATOR STACK 

; PUSH PRECEDENCE ONTO STACK 



PACE ASSEMBLER REV-A 20 DEC 76 
BASIC INTERPRETER 11 FEB 77 
~X~CUTION ROUTINES 

3941 OCAF 5012 A EXPERR: LI 
._IMP 

3944 OCBl 1506 A XQT29: JSR 
3945 OCB2 C042 A· LD 
3946 OCB3 5302 A LI 
3947 OCB4 949B*A JSR 
3948 OCB5 19F9 A JMP 
3949 OCB6 ~003 A LI 
3950 OCB7 5302 A EPUSH2: LI 
3951 OCB8 949B*A EPUSH3: JSR 
3952 OCB9 19F5 A JMP 
3953 OCBA 8000 A RTS 
:3954 
3955 OCBB 15CC A XQT30: 
3~15t. OCBC C04:.::: A 
:,;:957 OCE:D 5:,:::02 A 
3958 OCBE 949B*A 
;;:959 OCBF 19EF A 
:::..960 OCCO 5EOO A 
39t·1 OCC1 C601 A 
3962 OCC2 7900 A 
3963 OCC3 94AF*A 
3964 OCC4 1902 A 
~:965 OC.C5 5004 A 
:.:::966 OCC6 19FO A 
~:967 

.JSR 
LD 
LI 
.JSR 
JMP 
RCPY 
LD 
AISZ 
._ISR 
.JMP 
LI 
.JMP 

8968 OCC7 5022 A FNERR: LI 
3969 OCC8 98C6*A JMP 

3971 OCC9 94A9*A GETSUB: .JSR 
3972 OCCA 94B5*A .J:=;R 
3973 0CCB 5COO A 
3974 OCCC D05C A 
3975 OCCD 5000 A 
::::·771:_. OCCE D05E A 
3977 OCCF 5302 A 
::::978 OCDO 949C*A 
3979 OCD1 150E A 
39E:i) OCD2 B952*A 
:3'781 OCD3 1 ·;10B A 
:'.;:982 OCD4 94';}E:*A 
3983 OCD5 94C9*A 
3984 OCD6 94A9*A 
:3985 OCD7 94E:5*A 
:3986 OCD8 5COO A 
3987 OCD9 C45C A 
39::;::::: OCDr-t D05C A 
:39E:9 OCDB D45E A 

NOP 
ST 
LI 
ST 
LI 
.JSR 
.JSR 
SKAZ 
._IMP 
JSR 
.JSR 
.JSR 
• ...1::m 
NOP 
LD 
~;T 

ST 
3990 OCDC 5302 A LI 
3991 OCDD 949C*A .JSR 
3•;192 OCDE 1501 A .JSR 
3993 OCDF 8000 A $RTN: RTS 
3~94 OCEO 94A1*A OPERR: .JSR 

ACO, 18 
SVNERR 

LPAREN 
ACO,SVMB 
AC3,2 
PUSH 
EX PERR 
AC:0,3 
AC3,2 
PUSH 
EX PERR 
0 

LPAREN 
ACO,SYMA 
AC3,2 
PUSH 
EX PERR 
ACO,AC2 
ACl, 1<AC2> 
ACl, 0 
EFIND 
FNERR 
AC0,4 
EPIJSH2 

AC0,34 
SYNERR 

GETVAL 
ROUND 

ACc:>,OF'l 
Aco,o 
ACO,OP2 
AC3,2 
PULL 
OP ERR 
ACO,=C>FFFE 
$RTN 
PUSH 
SYSERR 
GETVAL 
ROUND 

AC1,CIP1 
ACO~OP1 
AC1,0P2 
AC3,2 
PULL 
OPE RR 
0 
MESG 
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EXPRESSION STACK OVERFLOW 

PUSH BUILT-IN-FUNCTION ADDR 
ONTO OPERAND STACK 

PUSH <ACO) ONTO OPERAND STACK 

PUSH USER-FUNCTION POINTER 
ONTO OPERAND STACK 

CHECK TO BE SURE FUNCTION IS D 

ERROR IF NOT FOUND OR STMT=O 

USER FUNCTION NOT DEFINED 

GET ARRAY SUBSCRIPT VALUE<S> 

CHECK TYPE OF NEXT ITEM 
J NOT A NUMBER 

PUT TYPE FLAG BACK FOR GETVAL 

STORE DOUBLE SUBSCRIPTS 

PULL ARRAY BASE FLAG 

MISSING OR IMPROPER OPERAND ON 
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3995 OCE1 1e:ee: T . WORD OPE RM 
3996 OCE2 994:3*A .JMP SVSER2 
3997 
3998 OCE3 15E5 A GETARY: JSR OETSUB CALCULATE ARRAY ITEM ADDRESS 
3999 OCE4 7:3FE A· AISZ AC0,-2 .; CHECK TO BE SURE ITEM IS ARRAY 

. 4000 OCE5 15FA A .JSR OPE RR 
4001 OCE6 5002 A LI AC0,2 ; 2 WORDS PER ENTRY 
4002 OCE7 150B A JSR CLCSUB ; CALCULATE ADDRESS 
400:2: OCES 5001 A LI ACO, 1 i. FLAG=l <ADDRESS> 
4004 OCE9 1906 A JMP $PUT 
4005 
4006 OCEA 15DE A XQT73: .JSR GETSUB CALCULATE STRING ARRAY ADDRESS 
4007 OC:EB 78FA A AISZ AC0,-6 CHECK TO BE SURE ITEM IS STRIN 
4008 OCEC 15F~: A JSR OP ERR 
4009 OCE'.D C05E: A LD ACO,NSTRW NO. WORDS PER STRING ITEM 
4010 OCEE 1504 A ..JSR CLCSUB CALCULATE ADDRESS 
4011 OCEF 5005 A LI AC0,5 ; FLAG=5 <STRING> 
4012 OCFO ?'49f::*A $PUT: .JSR PUSH ; PUSH TYPE FLAG 
4013 OCF1 94C9*A .JSR SY SERR 
4014 OCF2 8000 A RTS 0 
4015 
4011::.. OCF3 D04A A CLCSUB: ST ACO,tJJGIT SAVE • WORDS PER ENTRY 
4017 OCF4 94°?."C*A ·~JSR PULL ; PULL BASE ADDRESS 
401~: OCF5 15EA A .JSR OPE RR 
4019 OCF6 5EOO A RCPY ACO,AC2 
4020 OCF7 C05C A LD ACO,OP1 CHECK VALIDITY OF SUBSCRIPTS 
4021 OCFS 4104 A BOC ZRO,$V2 
4022 OCF9 4B1b A BOC NEG,SUBERR SUBSCRIPTS MUST ·BE :>= 0 
4023 OCFA 9E01 A SKG AC0,1<AC2> ; AND.~= DIMENSION 
4024 OCFB 1901 A .JMP . +2 
4025 OCFC 1913 A .._IMP SLIBERR 
4026 OCFD C05E A $V2: LD ACO,OP2 
4027 OCFE 4104 A BOC 2RO,$CE 
4028 OCFF 4E:10 A BOC NEG,SllBERR 
4029 ODOO 9E02 A SKG AC0,2<AC2> 
4030 OD01 1901 A JMP . +2 
40:31 0002 1 ·~00 A .JMP SUB ERR 

·4032 ODO~: C05C A $CE: LD ACO,OP1 CALCULATE ARRAY ELEMENT ADORES 
4(>:;:~: 1)[104 C602 A LD AC1,2<AC2> ADDR = (((SUB1 * <DIM2+1>> 
4034 OD05 7901 A AISZ ACt. 1 
4035 OD06 94BE:*A .JSR MULT 
4036. OD07 E45E A ADD AC1,0P2 ; + SUB2> 
4037 0008 C04A A LO ACO,DIGIT ; * WORDS-PER.-ENTRY ) 

40~:8 ODO'i 94BE:*A JSR .MULT 
4039 ODOA E/.:.03 A. ADD AC1, 3<AC2> . + BASE 
4040 ODOB 5C40 A RCPY AC1.' ACO 
4041 ODOC s:-=:o·?. A LI AC3,2 ; PLIT NEW ADDRESS ONTO OPERAND -=· ·-· 
4042 l)[l(l[I 94•:;-1B*A JSR PUSH 
4043 ODOE 1572 A JSR SVSERR 

•. 4044 ODC>F 8000 A RTS 0 
4045 OD10 5016 A SIJBERR: LI AC0,22 SUBSCRIPT OUT OF RANGE 
4046 OD11 9E:C6*A .JMP SYNERR 
4047 
4048 OD12 15B6 A XQT75: JSR GETSUB · ; SUBSTRING: FIX UP ITEM ON STAC 
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4049 OD13 78FB A AISZ AC0,-5 CHECK TO BE SURE STACK HAS STR 
4050 OD14 15CB A ·-'SR OPEf(R 
4051 OD15 C05C A LD ACO,OP1 ; CHECK 2 NUMERIC OPERANDS 
4052 0[11~. B8DA*A SKAZ ACO,=OFFOO 
4053 0017 19F:3 A .JMP SIJE:ERR ERROR IF <O OR )255 
4054 OD18 2810 A SHL AC0,8,0 
4055 0[11 ~, 5000 A RCPY ACO,AC1 
4056 OD1A C05E A LO ACO,OP2 CHECK 2ND NUMBER 
4t)57 OD1B B8DA*A Sf(AZ ACO,=OFFOO 
4058 001(: 19F:3 A ._IMP SUBERR 
4059 OD1D 5840 A RXOR AC1,ACO MERGE 2 VALUES INTO BYTES OF A 
4060 C>DtE 949E:*A JSR PIJSH PUSH ONTO STACK 
4061 OD1F 1561 A .JSR SY SERR 
40t.2 OD20 5007 A LI AC0,7 SUBSTRING ITEM IS TYPE 7 
4063 OD21 949B*A JSR PUSH 
4064 OD22 155E A ._!SR SY SERR 
4065 0[123 8000 A RTS 0 
4066 
4067 C>D24 0100 A . POOL 3 

0[125 FFFE A 
0[126 00:;:3 T 

4068 ; 

4069 OD27 S'563*A XQT71: JSR RND ; RND - SPECIAL IDENTIFIER 
4070 OD28 1910 A JMP RESULT <WITHOUT ARGUMENT> 
4071 
4072 0[129 1567 A XQT32: JSR CAL CUL EXECUTE BUILT-IN-FUNCTION 
4073 OD2A D05C A ST ACO,Of'l ; SAVE OPERAND 
4074 OD2B 045[1 A ST ACl,OPl+l 
4075 OD2C 94AA*A ._ISR OETFC:N PULL B. I. F. NUMBER 
4076 OD2D 5EOO A RCPY ACO,AC2 
4077 OD2E CD5D*A l.D AC~:, ==TAB4 DETERMINE FUNCTION TO CALL 
4078 OD2F FBOC> A $Fl: SKNE AC2,0<AC3> COMPARE TO TABLE ENTRY 
4079 0[1:31) 1904 A ._IMP $F2 
4080 OD31 FD5B*A SKNE AC3,=TAB4L 
4081 OD32 15AD A ._ISR OP ERR NOT FOUND 
4082 l)[l.;::3 7802 A AlSZ AC3,2 
4083 OD:34 19FA A JMP $F1 
4084 OD:.:::5 CB01 A $F2: LD AC2, 1<AC3> ; LOAD ROUTINE ADDR 
4085 on::::c.. C05C A LO ACC,, OP1 OPERAND IN ACO,AC1 
4086 1)[1:37 C45D A LD AC1,0P1+1 
4087 0[1:38 1600 A ._ISR <AC2> CALL FUNCTION ROUTINE 
4088 0[139 5:302 A RESULT: LI AC3,2 ; PUSH RESULT <ACO,AC1> ONTO 
4089 OD3A 949B*A .JSR PUSH ; C•PERAND STACK 
409(> OD:3B 9:::C7*A ._IMP ·EXPERR 
4091 OD3C !:iC40 A RC:PY ACL ACO 
4092 0[1:3[1 949B*A ._ISR PUSH 
409:3 OD:3E 98C7*A ._IMP EX PERR 
4094 OD3F 5000 A LI Aco,o 
4095 0[141) 94·~1B*A JSR PUSH 
4096 OD41 9E:C7*A ._IMP EX PERR 
405'7 OD42 e:ooo A RTS 0 
4098 
4099 0043 50FF A RPAREN: LI AC0,-1 ; PROCESS RIGHT PARENTHESIS 
41-00 0044 1901 A .JMP . +2 
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4101 0045 CC>44 A XQT33: LD ACO,PREC PROCESS BINARY OPERATOR 
4102 OD46 [1061 A ST ACO,O ; (i = PRECEDENCE OF INCOMING 
4103 OD47 5:;:03 A OPER: LI AC~:, 3 PULL OPERATOR ON TOP .OF STACK 
4104 1)[148 94'~C*A .JSR PULL ; F ;:: PRECEDENCE OF OPERATOR 
4105 1)[149 1915 A· .JMP $EMP STACK EMPTY 
4106 OD4A c4.:.1 A LO ACl,G ; *** FOR DEBUG **************** 
4107 OD4B 5COO A NOP· ; *** FOR DEBUG **************** 
41(l8 OD4C 4201 A BOC POS,. +2 ; *** MAKE·SURE OPERATOR FROM E;T 
41(1•,t (>(14[1 i:151 2 A .JSR OP ERR i. *** 'HAS POSITIVE PRECEDENCE 
411C> OD4E 410E A BOC ZRO,$LP ; LEFT PAREN 
411'1 OD4F FOC.1 A SKNE ACO,G 
4112 1)[15(> 1915 A ._IMP $0P2 
411:3 0051 9C61 A SKG ACO,G 
4114 (>[152 1901 A .JMP . +2 
4115 1)[15:::: 1912 A ._IMP $0P2 
4116 C>D5·'l 949E:*A .JSR PUSH F<G - RESTORE F TO STACK 
4117 OD55 1520 A .JSR SVSERR 
4118 0(15~. C042 " $0Pl: LD ACO,SVMB PUSH OPERATOR ONTO STACI< t-1 

4119 OD57 94S'E:*A .JSR PUSH 
4120 OD58 98C7*A ._IMP EX PERR 
4121 0[159 COt.1 A L[I ACO,G 
4122 OD5A '7'4$'B*A .JS;R PUSH 
412:3 OD5B ·;·sc:7*A .JMP. EX PERR 
4124 ODSC :::ooo .;. RTS 0 
4125 OD5D 94·?f:*A $LP: .JSR PUSH PUSH LEFT PAREN BACK 
412t. OD5E 1522 A ._ISR SYSERR 
4127 OD5F 50FF A $EMP: LI AC0,-1 LPAREN OR STACK EMPTY: 
4128 ODl-.O FOc.1 A SKNE ACO,G IF RPAREN, PULL LPAREN, 
4129 ODe·l 1901 A .JMP . +2 ; OTHERWISE PUSH OPERATOR 
41 ::;:o l)[l.~.2 1 S'F:3 A .JMP .$OP1 
41::;:1 0[16:::: 949C*A .JSR PULL i PULL LPAREN IF ANY 
4132 0(164 5COO A NOP <OR STACK EMPTY> 
413:3 O[l(:,5 8000 A RTS 0 
41:;:4 00(:.(:, 949C*A $0P2: .JSR PULL F:>=G - OPERATE! 
4135 0067 1519 A .JSR SY SERR <BINARY OR UNARY OP> 
413,:, ODe.C: D060 A ST ACO,OP3 SAVE OPERATOR 
4137 OD69 f::9E:A*f71 SKAZ AC0,=0100 CHECK FOR UNARY OP 
41::::8 ODe.A 190:.?.: A JMP $0P3 
41:39 OD6E: 1527 A .JSR GET VAL 
41 ·'lO 0[1(:.C D05E A ST ACO,OP2 
4141 0[1(:.[I D45F A ST AC1,iJP2+1 
4142 OD6E 1524 A $0P3: ._ISR GETVAL ·, 

4143 OD6F D05C A ST ACO,OP1 
4144 0070 D45D A ST AC1,0P1+1 
4145 0071 CDlC*A LO AC3,=TAB3 
4146 0[172 1501 A JSR XOPER ·cALL OPERATOR ROUTINE 
4147 1)[17:;: 1903 A .JMP OPER THEN TEST NEXT OPERATOR FROM s 
414i:: 
4149 0074 C:360 A XOPER: LD AC2,0P3 DETERMINE ROUTINE TO CALL 
4150 OD75 FBOO A $F:3: SKNE AC:2,0<AC3> COMPARE TO TABLE ENTRY 
4151 007~. 1904 A .JMP $F4 
.4152 C>D77 FD17*A SKNE AC3,=TAB3L 
4153 0078 15(>8 A .JSR SYSERR ; NOT FOUND 
4154 0079 7B02 A AISZ AC3,2 
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4155 C>D7A 19FA A . ._IMP 
4156 OD7B CFO! A $F4: LD 
4157 OD7C: DCC.O A ST 
4158 OD7D C85E A LO 
4159 OD7E CC5F A· LD 
4160 OD7F 94c·O A .JSR 
4161 OD80 19E:8 A JMP 
41~.2 

416:3 ODG:l 94A1*A SY SERR: JSR 
4164 0082 1E:AC T . WORD 
41e.5 0(183 94A1*A s·vsER2: .JSR 
4166 ODE:4 18B1 T • WC1Rt1 
41e·7 OD85 1EOO A XCHRS 
4168 ODE:6 949D*A ._1::.:R 
4169 0[187 1EOO A XCHRS 
4170 0[188 949F*A JSR 
4171 C>D:=:9 1)000 A HALT 
4172 orn::A si:=:1;15-tc-A -JMP 
4173 OD8B 1209 T . POOL 

C>D8C tf::3E T 
OD8D 1E:5C T 
ODE:E 181€: T 
ODE:F 18:;:c T 
OD90 0000 A 

4174 
4175 

$F3 
AC3, 1<AC3) 
AC3,0P3 
AC2,0P2 
AC3,0P2~1 · 
@OP3 
RESULT 

MESG 
SVSERM 
MES(; 
ATLOC: 
AC2 
PUTW 
AC2 
CRLF 

BEGIN 
6 

4176 GET EXPRESSION VALUE FROM STACK 
4177 
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LOAD ROUTINE ADDR <OP1 STILL I 

; LOAD OP2 INTO AC2,AC~ 

; GO TO THE ROUTINE 
PUT RESULT ONT.O STACK 

i. SYSTEM ERROR 

PRINT ERROR LOCATION 

4178 
4179 

CALCUL - PERFORM ANY OPERATIONS REMAINING 
GETVAL - GET ONLY LAST OPERAND 

4180 
4181 OD91 
4182 OD'?2 
4183 0[19:3 
4184 0094 
4185 0095 
41€:6 0[196 
4187 OD97 
418:?. 0[•'7':3 
4189 OD99 
4190 OD9A 
4191 OD9B 
4192 OD9C 
4193 ODS'D 
4194 OD9E 
4195 OD9F 
4196 ODAO 
4197 t)f!A1 
4198 ODA2 
4199 ODA3 
4200 ODA4 
4201 ODA5 
4202 
4203 

1581 A CALCUL: JSR 
5COO A NOP 
5302 A GETVAL: LI 
'?49C*A 
94C8*A 
410E: A 
C:9:::D*A 
94CE:*A 
949C*A 
94C8*A 
5EOO A 
C200 A 
ct:.o 1 A 
;:':C>OO A 
5200 A $1): 

949C*A 
9tli::=:*A 
5DOO A 
94~1C*A 

94C8*A 
8000 A 

JSR 
JSR 

-BOC 
SKAZ 
JSR 
JSR 
JSR 
RCPY 
LO 
LO 
RTS 
LI 
.JSR 

.• JSR 
RCPY 
JSR 
.JSR 
RTS 

RPAREN 

AC3,2 
PULL 
OPERR 
ZR0,$0 
ACO,=OFFFE 
OPE RR 
PULL 
OPE RR 
ACO,AC2 
ACO,O<AC2> 
AC111 <AC2> 
0 
AC2,0 
PULL 
OPERR 
ACO,AC1 

·PULL 
OPE RR 
0 

MAt<E SURE EXPRESSION IS COMPLE 
*** FOR DEBUG **************** 
(;ET VALUE FROM OPERAND STACK 

SHOULD BE ONLY CONSTANT OR SIM 
AT THIS POINT 

; .COPY ADDRESS INTO AC2 
LOAD VALUE. INTO ACO,AC1 

; CONSTANT: SET AC2=0 <NO ADORES 
; PULL.CONSTANT FROM STACK 
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4204 
4205 
4206 

·CHECK STACKTOP=ST39 <OPERATOR) 

4207 ODA6 9499*A XQT34: 
4208 ODA7 5301 A" 
4209 ODAS 949C*A 
421C> ODA9 1904 A 

. 4211 ODAA 949B*A 
4212 ODAB 15D5 A 
4213 ODAC F1E3*A 
4214 ODAD 989A*A 
4215 ODAE 949A*A $NO: 
4216 ODAF 8001 A 
4217 

. LOCAL 
dSR SAVE 
LI AC3,1 
JSR PULL 
.JMP $NO 
.JSR PUSH 
JSR SY SERR 
SKNE ACO,=ST39 
._IMP RES TOR 
._ISR REST OR 
RTS 1 

4218 
4219 

DIM ROUTINES 

4220 ODBO C843 A XQT35: LD 
4221 ODD1 0864 A ST 
4222 ODB2 C201 A LD 
4223 ODB3 4501 A BOC 
4224 ODB4 8000 A RTS 
4225 ODB5 5018 A LI 
4226 ODB6 98C6*A ._IMP 
4227 
4228 ODB7 1507 A 
4229 ODE:8 C864 A 
4230 ODB9 D201 A 
4231 ODBA :=:ooo A 
4232 ODBB 1503 A 
4233 ODBC C864 A 
4234 ODBD D202 A 
4235 C1DE:E 8000 A 
4236 ODBF C047 A 
4237 ODCO C448 A 
4238 ODC1 94B5*A 
4239 ODC2 5COO A 
4240 ODC3 4101 A 
4241 ODC4 8000 A 
4242 ODC5 5016 A 
424:3 ODC6 98C6*A 

XQT36: 

XQT37: 

$DIM: 

._ISR 
LD 
ST 
RTS 
._ISR 
LD 
ST 
RTS 
LD 
LO 
._ISR 
NOP 
E:OC 
RTS 
LI 
.JMP 

AC2,SVMA 
AC2,TMPADR 
ACO, 1<AC2) 
NZRO,. +2 
0 
AC0,24 
SVNERR 

•DIM 
AC2, TMPAl)R 
AC0,1<AC2> 
0 
$DIM 
Ac2,TMPADR 
AC012<AC2> 
0 
ACO,VALUE 
AC1,VALUE+1 
ROUND 

ZRO,. +2 
0 
AC0,22 
SYNERR 

4244 
4245 
4246 

IF STATEMENT ROUTINE 

4247 ODC7 15C·~ A 
4248 ODC8 4101 A 
4249 ODC9 8000 A 

XQT38: CALCLIL 
ZR0,.+2 
0 

I 4250 ODCA 6400 A 

.JSR 
BOC 
RTS 
PULL 
RTS 

ACO 
I 

1 4251 oner: ~:002 A 
4252 
4253 
4254 . i 

FOR/NEXT ROUTINES 

42550DCC 5008 A XQT39: LI 
·4256 ODCD F013 A SKNE 
4257 ODCE 190E A .JMP 

2 

Aco,e 
ACO,MODE 
$P2 
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SAVE REG 

PULL ADDR FROM SYNTAX STACK 
NOTHING ON STACK 

PUT IT BACK 
;· SOMETHING·"S WRONG? 

MATCH: RESTORE & RTS 0 
; NO MATCH 

; SAVE SYMBOL TABLE ADDR 
OF ARRAY NAME 

CHECK IF ALREADY DEFINED 

·; ARRAY PREVIOUSLY DIMENSIONED 

; DIMENSION #1 OF ARRAY 

; DIMENSION #2 OF ARRAY 

CHECK CONSTANT DIMENSION 

; ZERO SUBSCRIPT NOT ALLOWED 

GET VALUE FROM STACK 

IF VALUE <> o, CONTINUE PROCES 
IF VALUE = O, GO ON TO 

THE NEXT LINE 

FOR STATEMENT: 
; CHECK IF PASS1 OR PASS2 
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4258 ODCF 5:30t· A 
4259 ODDO C043 A 
4260 ODD1 949B*A 
4261 0002 1908 A 
4262 0003 50FF A·FORPTR: 
4263 ODD4 D052 A 
4264 ODDS 9575*A 
4265 ODD6 9895*A 
4266 (1DD7 C84:.:: A 
4267 0008 5000 A 
4268 ODD9 D052 A 
4269 ODDA 8000 A 
4270 ODDB 5012 A $OVER: 
4271 ODDC 9E:Ce·*A 
4272 ODDO C043 A $P2: 
4273 ODDE 0064 A 
4274 ODDF 15F3 A FORSAV: 
4275 9DEO CA03 A 
4276 ODE1 7AOO A 

·4277 ODE2 1904 A 
4278 ODE3 5005 A 
4279 ODE4 9567*A 
4280 ODE5 CC:43 A 
4281 ODE6 DB03 A 
4282 ODE7 DS65 A $FSV: 
4283 ODES 8000 A . 
4284 
4285 ODE9 15A7 A XQT40: 
428t-. ODEA CE:64 A 
4287 1)DEB D202 A 
4288 ODEC 060:3 A 
4289 ODED 8000 A 
4290 ODEE 15A2 A x1;ir41: 
4291 ODEF C865 A 
4292 ODFO 0200 A 
4293 ODF1 0601 A 
4294 ODF2 8000 A $RTS: 
4295 OOF3 15FA A XQT42: 
4296 ODF4 CODC A 
4297 ODF5 C4DD A 
4298 ODFt· 1901 A 
4299 ODF7 1599 A XQT43: 
4300 ODFB CC65 A 
4301 ODF9 0302 A 
4302 ODFA 0703 A 
4303 ODFB C040 A 
4304 t"'DF.C D3t)4 A 
48!)5 ODFD c:::~.4 A 
4306 ODFE C202 A 
4307 ODFF C603 A 
4308 OEOO CBOO A 
4309 OE01 CFOl A 
4310 OE02 94BB*A 
4311 OE03 5000 A 

LI 
LD 
JSR 
._IMP 
LI 
ST. 
JSR 
JMP · 
LD 
LI 
ST 
RTS 
LI 
JMP 
LD 
ST 
JSR 
LD 
AISZ 
JMP 
LI 
JSR 
LD 
ST 
ST 
RTS 

JSR 
LO 
ST 
ST 
RTS 
._ISR 
LO 
ST 
ST 
RTS 
.JSR 
LD 

· LD · 
JMP 
JSR 
LO 
ST 
ST 
LD 
ST 
L.D 
LO 
LO 
LO 
LO 
,_ISR 
RCPV 

AC3,6 
ACO,SYMA 
PUSH 
$OVER 
ACO, -1 
ACO,FNLINE 
LOOKUP 
BEGIN 

·AC2,SYMA 
ACO,O 
ACO,FNLINE 
0 
ACO, 18 
SYNERR 
ACO,SVMA 
ACO,TMPADR 
FORPTR 
AC2,3<AC2) 
AC2,0 
$FSV 
AC0,5 
ALOC 
AC3,SYMA 
AC2,3<AC3> 
AC2,TEMP 
0 

CAL CUL 
AC2,TMPADR 
AC0,2<AC2) 
AC1,3<AC2> 
0 
CALCUL 
AC2,TEMP 
ACO,O<AC2> 
AC1, 1 <AC2>. 
0 
XQT41 
ACO,FL1 
AC1,FL1+1 
. +2 
CALCUL 
AC3,TEMP 
AC0,2<AC3> 
AC1,3<AC3) 
ACO,NEXTAD 
AC0,4<AC3> 
AC2,TMPADR 
AC0,2<AC2> 

· ACt, 3( AC2 > 
AC2,0<AC3> 
AC3, 1<AC3> 
FLCMP 
ACO,AC1 
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.PUT ID ADDRESS ON STACK 

~ET SYMBOL TABLE ENTRY 
- ~ouMMV PARAM~ TO HOLD ADDR 

; FOR-LOOP·· NEST IS TOO PEEP 

PASS 2 
TMPADR = FOR-VARIABLE PTR 

; CHECK SAVE AREA ADDR 

IS IT ALLOCATED YET? 
; YES 

NO - GET 5 WORDS 

SAVE AREA ADDRESS 
·TEMP = AREA ADDR 

; SAVE INITIAL VALUE 

; SAVE END VALUE 

NO STEP: SAVE END VALUE 
; STEP=! 

; GET STEP VALUE 

COPY ADDRESS OF NEXT LINE 

LOAD INITIAL VALUE 

; LOAD END VALUE 

; COMPARE START & END VALUES 
SAVE IN AC1 TEMPORARILY 
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4312 OE04 C865 A LD 
4313 OE05 C202 A LD 
4:314 OEOc. 4201 A BOC 
4315 OE07 7101 A CAI 
431/:.. OE0:3 5C40 A· RCPY 
4317 OE09 41E:::: A BCIC 
4318 OEOA 4BE7 A BOC 
4:319 OEOB C840 A SKIPFOR:LD 
4::::20 OEOC [1f::3E A ST 
4321 OEOD ·:.14BO*A ,.JSR 
4322 OEOE DC40 A ST 
4:32:3 OEOF 5002 A LI 
4::::24 OE1C> D03F A ST 
4· .... ·'";·C' 

..::t~-· 0£11 ·~'4t'4:;:*A .JSR 
4:32t. OE12 ?4C9·~~A \.,l!:;R 
4'.'.::27 OE1:::: C042 A LD 
4--. .-,0 . .:;......_ ._. OE14 F 1 :::::::*A SKNE 
4:329 OE15 1901 A .JMP 
4330 OE1f::.. 19F4 A .JMP 
4331 OE17 94A3*A ._ISR 
4·-··")>·-, 
~-·· OE18 94C9*1~ .JSR 

4 ...... -...... 
--.....:".,:.. OE19 C04:::: A LD 

4:3:34 OE1A FO·~A A S~<NE 
43::3:5 OElB 1901 A ._IMP 
4336 OElC 1'7'EE A ._IMP 
43:37 OE1D 6400 A PULL 
43~:8 OE1E 8002 A RTS 
4:339 
4340 OE1F 5008 A XC!T44: LI 
4341 OE20 F013 A SKNE 
4342 OE21 1907 A ._IMP 
" . ._.,. .-. OE22 5:3(),~. " LI -t .;~'°""".;' H 

4::;:44 OE2:3 949C*A ,.JSR 
4345 OE24 1902 A ._IMP 
4346 OE25 F04::;: A SKNE 
4347 OE2b 8000 A RTS 
4348 OE27 501A A $NERH: LI 
4349 OE28 •"iJ:::c:.~·*A .JMP 
4350 OE29 C043 A $'?• -· L[I 

4351 OE2A DOC.4 ?'1 ST 
4352 OE2B 15B3 A .JSR 
4353 OE2C C204 A LD 
4::;:54 OE2D 41 F·=i A BOC 
4:355 OE2E CC/;"4 A LD 
4~:5e. OE2F C202 A LD 
4:357 OE30 ct.o:::: A LD 
435:=: OE31 CE:02 A LO 
4.::~s·? OE82 CFO::: " LD ••• 
4:~:61) t)E~::3 94BC*A ._ISR 
4:?.61 OE34 CC(:.4 A LO 
4362 OE35 o:=:c)2 A ST 
4:3(:.3 OE::::c. [1703 A ST 
4364 OE37 cc1;.5 A LD 
431;.5 (>E:3t: CBOO A LO 

AC2,TEMP 
AC0,2<AC2> 
POS,. +2 
ACl,1 
AC1,ACO 
ZRO,$RTS 
NEG,$RTS 
AC2,NEXTAD 
AC2,LSTART 
FlNDCR 
AC3,NEXTAD 
AC0,2 
ACO,COL 
SCAN 
SYSERR 
ACO,SYME: 
AC0,=139 

+2 
SKIPFOR 
SCAN 
SVSEf<R 
ACO,SYMA 
ACO,TMPADR 

+2 
SKif'FOR 
ACO 
2 

AC0,8 
ACO,MODE 
$.-, 

"-

AC::::, 6 
PULL 
$NERR 
ACO,SYMA 
0 
AC0,26. 
SYNERR 
ACO,SYMA 
ACO,TMPADR 
FORSAV 
AC0,4<AC2> 
ZRO,$NERR 
AC3,TMPADR 
AC0,2<AC2) 
AC1,3<AC2> 
AC2,2<AC3> 
AC3, 3 < P1C3) 
.FLADO 
AC3,TMF'ADR 
AC0,2<AC3) 
AC1,3<AC3> 
AC3,TEMP 
AC2,0<AC3> 

PAl3E. 88 

CHECK SIGN OF STEP 

NEG STEP: INVERT THE TEST 

START <= END -- DO THE LOOP 

START :> END SKIP OVER FOR-L 

SCAN 1ST ITEM IN LINE 

IS IT ''NEXT"? 

YES 
NO 

SCAN IDENTIFIER 

COMPARE ADDRE~;S TO FOR-VARIABL 

·SAME 
; NOT SAME 

EXIT SYNTAX ANALYZER -
GO ON TO LINE AFTER "NEXT" 

NEXT STATEMENT: 
CHECK PASS1 OR PASS2 

f'LILL ID ADDRESS 

CC•MPARE TO NEXT I DENT 

;· IDENTIFIER DOES NOT MATCH 

NEXT - PASS2: SAVE ID PTR 

GET ADDR OF SAVE AREA 
CHECK FOR LEGAL NEXT ADDR 
NONE - NO FOR WAS EXECUTED 

i· ADD STEP TO VARIABLE 

SAVE NEW VALUE 

COMPARE TO END VALUE 



PACE, ASSEMBL.Ei:;: i:;:EV-A 20 DEC 7 6 
BnSIC INTERPRETER 11 FEB 77 
EX&CUTION ROUTINES 

4:366 OE:=:·~ CF01 A 
4367 OE3A 94BB*A 
4;~:t:.:::: OE==:E: 5DOO A 
4369 OE3C C865 A 
4370 OE:~:D C202 A 
4371 OE3E 4201 A 
4372 OE~:F 7101 A 
4373 OE40 5C40 A 
4374 0E41 4105 A 
4375 OE42 4B04 A 
4376 OE4:3 C865 A 
4377 OE44 5000 A 
4378 OE45 D204 A 
.43~9 OE46 8000 A 
438(> OE47 C865 A $NXLIN: 
4;::::;::: 1 OE4:::: C204 A 
4382 OE•l9 [11::.040 A 
43::;::3 OE 4A :::ooo A 
4384 OE4B 0890 T 

4385 

OE4C 025C T 
OE4[1 oo::::B A 
OE4E 0000 r, 

LO 
.JSR 
RCF'Y 
LD 
LD 
BOC 
CAI 
RCPY 
BOC 
BOC 
LD 
LI 
ST 
RTS 
LD 
LD 
ST 
RT~: 
. f'OCIL 

AC:3, 1 ( AC3 > 
FLCMP 
ACO,AC1 
AC2,TEMP 
AC0,2<AC2) 
F'QS,. +2 
AC: 1, 1 
AC:t,ACO 
ZRO,$NXLIN 
NEG,$NXLIN 
AC2,TEMP 
ACO, O 
AC0,4<AC2> 
0 
AC2,TEMP 
AC:0,4<AC2> 
AC:O,NEXTAD. 
0 
4 

438~. SAVE/RESTORE SCANNER POINTERS 

4388 OE4F COSE A SSCAN: LO ACO, L::;TART 
ACO,SVSCAN 
ACO,COL 
ACO,SVSCAN+1 
0 
ACO,SVSCAN 
ACO,LSTART 
ACO,SVSCAN+1 
ACO,COL 

4389 OE50 D03C A ST 
4390 OE51 C03F A LD 
4391 OE52 D03D A ST 
4392 OE53 8000 A RTS 
4~9~ OE54 C03C A RSCAN: LD 
4394 OE55 D03E A ST 
4395 OE56 C03D A LD 
4396 OE57 D03F A ST 
4397 OE58 8000 A RTS 0 

4 ·-=·~·'="1 ._ . .,. .. INPUT/READ ROUTINES 
4400 
4401 
4402 OE59 50FF A XQT48: 
440:;: OE5A D066 A 
4404 OE5B 5000 A 
4405 OE5C D01C A 
4406 OE5D 5001 A 
4407 OE5E 1901 A 
4408 OESF 5000 A XQT51: 
4409 OEt.O D065 A 
4410 OE61 8000 A 
4411 
4412 OE62 C843 A XQT49: 
4413 OE63 7A02 A 
4414 OEf.:.4 1902 A 
4415 OE65 95E8*A XQT50: 
441 t:. OEc·c· 94A9*A 

. LOCAL 
LI ACO, -1 
ST ACO,TEMP+l 
LI ACO, 0 
ST ACO,OUTOVC 
LI AC:O, 1 
.JMP . +2 
LI ACO, 0 
ST ACO,TEMP 
RTS 0 

LO AC2,SYMA 
AISZ AC2,2 
.JMP $IN 
._1~::R GETARV 
.JSR GETVAL 

PAGE 8 .-;;, •. 

CHECK SIGN OF STEP 

LOOP OVER - CLEAR NEXT ADDR, 
i. SO THAT A JUMP INTO MIDDLE 

OF LOOP WILL BE AN ERROR 
GO ON TO FOLLOWING STMT 
GET ADDRESS OF START OF LOOP 

SAVE NEXTAD THEN CONTINUE ON T 

SAVE SCANNER POINTERS 

RESTORE SCANNER POINTERS 

INPUT: 
TEMP+l = -1 <FLAG FOR NEW PROM 
OUTDVC = 0 <TTY> 

TEMP = 1 <FLAG FOR INPUT> 

READ: TEMP=O <FLAG FOR READ> 

INPOT/READ - SIMPLE IDENTIFIER 
ADDRESS IN AC:2 

OET ARRAY ADDR INTO TMPADR 
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4417 OE67 [1864 A $IN: ST AC2,TMPADR 
4418 OE68 5000 A LI ACO,O SET FLAG FOR NUMERIC INPLIT 
4419 OE69 D0~.9 A ST ACO,TYPFLG 
4420 OE6A 1904 A .JMP $IN2 
4421 OE6B ;;001 A· XC!T70: LI ACO, 1 ·SET FLAG FOR STRING INPUT 
4422 OE6C DOc.9 A ST ACO,TVPFLG 
4423 OE6D 94AB*A .JSR STROP COPY STRING ADDRESS 

.4424 OE6E [1864 A ST AC2,TMPADR 
4425 OE6F C06~i A $IN2: LD ACO,TEMP i. TEST WHETHER INPUT OR READ 
4426 OE70 4514 A BOC NZRO, INPUT 
4427 OF71 C069 A LD ACO,TVPFLCi 
4428 OE72 4507 A. E:OC NZRO,$STRD 
4429 OE73 154:3 A .JSR NDATA READ NUMERIC DATA 
44:30 OE74 CE:c.4 A $CPYN: LD AC2,TMPADR. COPY NUMBER TO RESULT 
4431 OE75 C047 A LD ACO, W'1LUE 
4432 OE76 C448 A LD ACl,VALUE+l 
4433 OE77 0200 A ST ACO,O<AC:2> 
44:34 OF78 [1601 A ST ACl, 1 <AC2> 
4435 OE79 8000 A RTS 0 
44:;:6 OE7A 1545 A $STRD: .JSR SDATA READ STRING DATA 
4437 OE7B CE:64 A $.CPYS: LD. AC:2,TMPADR 
4438 OE7C CC43 A LD AC3,SYMA 
4439 OE7D C45B A COPYS: LD AC1,NSTRW COPY STRING 
4440 OE?E c~:oo A LD ACO, <AC3) AC3 POINTS TO SOURCE STRING 
4441 OE7F 0200 A ST ACO, <AC2) AC2 POINTS TO DESTINATION 
4442 OE80 7f::01 A AISZ AC3, 1 
444:3 OE:31 7A01 A AISZ AC2, 1 
4444 c)EE:2 79FF A AISZ ACt,-1 
4445 OE83 19FA A .JMP COPYS+1 

•4446 OE:34 :::ooo A RTS 0 
4447 OE:35 15C·;> A INPUT: .JSR SS CAN INPUT FROM KEYBOARD 
444_8 OEE:t. COB1*A LD ACO,=INBUF SET SCANNER TO PROCESS INPUT 
4449 OE87 [u)~:E A ST ACO,LSTART 
4450 OEE::3 C06c· A LD ACO,TEMP+1 CHECK COLUMN FLAG TO DETERMINE 
4451 OE89 4206 A FJOC POS,$2 WHETHER TO PROMPT FOR NEW L 
4452 OE8A 5000 A $1: LI ACO,O READ NEW LINE 
4453 OE8B 0066 A ST ACO,TEMP+1 
4454 OE8C 94AD*A .JSR RDLINE 
4455 OE8D 1 ~'FE A ·-'MP . -1 
4456 OE8E 1923,A '-IMP $STOP 
4457 OEE:F 94AE*A '-ISR PACK 
445;::: 0E"70 C069 A $?· -· LD ACO,TYPFLG SET STYPE TO 0 IF NUMERIC 
4459 OE91 [u):;:E: A ST ACO,STVPE INPUT, 1 IF STRit4G INPUT 
4460 OE92 COC.6 A LO ACO,TEMP+1 SCAN FOR INPUT ITEM 
4461 OE9:;: D03F A ST ACO,COL 
4462 OE94 4504 A BOC NZR0,$2A CHECK IF lST CALL ON LINE 
44.~3 OE95 155E A .JSR DSCANl SCAN DATA 
44b4 r>F9~. 1.9f>n A .JMP $JNERR 
4465 OE97 1917 A .JMP $MORE 
4466 OE98 1903 A '-IMP $2B 
4467 OE'79 155(: A $2A: .JSR DSCAN2 ; SCAN DATA 
4468 OE9A 1'709 A ..)MP $INERR 
4469 OE9B 1913 A '-IMP $MORE 
4470 OE9C C03F A $28: LO ACO,COL SAVE PTR FOR NEXT 
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4471 OE9D 0066 A ST ACOITEMP+1 
4472 OE9E 15B5 A .JSR RSC AN ; RESTORE SCANNER POINTERS 
4473 OE9F C,069 A LD ACO,TVPFLG VERIFY TYPE 
4474 OEAO 450A A BOC NZRO,$SIN 
4475 OEA1 5015 A·, LI AC0,21 ; SHOULD BE NUMERIC 
4476 OEA2 F041 A SKNE ACQ,CLASS 
4477 OEA3 1900 A' .JMP $CPVN 
4478 OEA4 94A1*A $INERR: .JSR MESG 
4479 OEA5 1 :::AO T . WORD INERR 
4480 OEA6 CC>3C A LD ACO,SVSCAN SET POINTER FOR RESCAN OF 
4481, OEA7 0040 A ST 'ACO,NEXTAD INPUT COMMAND 
448:2 OEA8 6400 A PULL ACO 
4483 OEA9 C850 A LD AC2,SYNRTN EXIT SYNTAX ANALYZER TO 
4484 OEAA 1A02 A ._IMP 2<AC2> RESCAN INPUT 
4485 OEAB 5016 A $SIN: LI AC0,22 SHOULD BE STRING 
4486 OEAC F='041 '" SKNE ACO,CLASS 
4487 OEAD 19CD A .JMP $CPVS 
448:3 OEAE 19F5 A JMf' $INERR · 
4489 OEAF 94A1*A $MORE: .JSR MESG READ MORE INPUT 
4490 OEE:O 18AB T . WORD MOREIN 
4491 OEB1 1$•[18 A JMP · $1 
4492 OEB2 c:o~:c A $STOP: LD ACO,SVSCAN EXECUTION STOPPED - SAVE 
449:3 OEE::3 [11)40 A ST ACO,NEXTAD RESTART ADDRESS 
4494 OEB4 6400 A PULL ACO 
4495 OEB5 (:850 A LD AC2,SVNRTN GO TO STOP RETLIRN LOCATION 
4496 OEBt. , 1A01 A JMP 1<AC2> 
4497 

. 4498 
4499 READ NEXT NUMERIC DATA 
4500 
4501 OEB7 5000 A NDATA: LI ACO, O , 
4502 OEE:8 [1069 A ST ACO,TYPFLG 
4503 OEB9 1500 A .JSR GTDATA 
4504 OEBA 5015 A LI AC0,21 CHECK IF NUMERIC 
4505 OEBB F041 A SKNE ACO,CLASS 
45oe. OEBC 8000 A RTS 
4507 OEE:D 1596 A $TERR: .JSR RSC AN ; TYPE ERROR 
4508 OEBE 5014 A LI AC0,20 
4509 OEBF 98C6*A JMP SY NE RR 
4510 
4511 READ NEXT STRING DATA 
4512 
4513 OECO 5001 A SDATA: , LI ACO, 1 
4514 OEC1 0069, A ST ACO,TVPFLG 
4515 OEC2 1504 A .JSR GTDATA, GET NEXT DATA 
4516 OEC3 5016 A LI · ACO, 22 ; CHECK IF STRING 

.4517 OE'C4 F041 A SKNE 'ACO,CLASS 
I 
!4518 OF.:C5 8000 A RTS 
1 4519 OEC6 19F6 A .JMP $TERR 
4520 
4521 'GET NEXT DATA ITEM 
4522 
4523 OEC7 9499*A GTDATA: .JSR SAVE' 
4524 OECS 159,;. A JSR SSC AN 
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4525 OEC9 C053 A LO 
4526 OECA D03E A ST 
4527 OECB C054 A LO 
4528 OECC D03F A ST 
4529 OECD 4512· A· BOC 
4530 OECE C83E A $Gl: LD 
4531 OECF F835 A SKNE 
4532 OEDO 1918 A ._IMP 
4533 OEDl 5002 A LI 
.4534 OED2 003F A ST 
4535 OED3 5000 A LI 
4536 OED4 [1038 A ST 
4537 OED5 94A~:*A .JSR 
453~: OE De· 94C'~*A .JSR 
4539 OED7 C042 A LD 
4540 OEDE: F1H:·*A S•<NE 
4541 OED9 1904 A dMP 
4542 OEDA c:83E A $(;2: LD 
4543 OEDB 94BO*A ._ISR 
4544 OEDC DC~:E A ST 
4545 OEDD 19FO A ._IMP 
4546 OEDE CD11 *f~ $G3: LO 
4547 C>EDF 191)1 A dMP 
4548 C>EEO .CD 10*A $G4: LD 
4549 OEE1 co.s9. A LO 
4550 OEE2 [10:?.E: A ST 
4551 OEE3 1700 A .JSR 
4552 OEE4 19DE: A JMP 
4553 OEE5 19F4 A .JMP 
4554 OEE6 co::::E A LD 
45.55 OEE7 [1053 A ST 
4556 OEE:2: co::::F A LO 
4557 OEE9 0054 A ST 

. 4558 OEEA 9507*A .JSR 
4559 OEEB 989A*A JMP 
4560 
4561 OEEC 9505*A $OUT: .JSR 
4562 OEED 501E A LI 
456:3 OEEE 9~:1::5*A .JMP 
45t.4 
4565 OEEF 0090 A . POOL 

OEFO OEF4 T 
OEF1 OEF6 T 
OEF2 OE54 T 
OEF3 0000 A 

4566 
4567 
4568 SCAN DATA LINE FOR 
4569 

ACO,DSTART 
ACO,LSTART 
ACO,DPTR 
ACO,COL 
NZR0,$04 
AC2,LSTART 
AC2,EEND 
$OUT 
AC0,2 
ACO,COL 
ACO,O 
ACO,STVPE 
SCAN 
SY SERR 
ACO,SVMB 
AC0,=144 
$03 
AC2, LSTART· 
FINDCR 
AC3,LSTART 
$G1 
AC3,=DSCAN1 
. +2 
AC3,=0SCAN2 
ACo,·TvPFLG 
ACO,STYPE 
<AC3> 
$TERR 
$(;2 
ACC>,LSTART 
ACO,DSTART 
ACO, COL· 
ACO,DPTR 
RSC AN 
REST OR 

RSC AN 
AC0,30 
RUNE RR 

5· 

NEXT ITEM. 

PAGE 92 

; FIND NEXT DATA STMT 

.NO MORE DATA 

; CHECK IF 1ST ITEM ON LINE I<=· .... 

I NOT DATA STMT - (;0 ON TO NEXT 

AC3 = SCAN ROUTINE ADDRESS 

SCAN DATA STATEMENT FOR NEXT 

UPDATE POINTERS 

OUT OF DATA 

4570 DSCAN1 - lST CALL ON LINE: NO COMMA 1ST 
4571 DSCAN2 .- SHOULD HAVE COMMA OR CR FIRST 
4572 
4573 RTS .0 - ERROR 

,. 

I 
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4575 
4576 

RTS 2 - NORMAL RETURN <STRING OR NUMERIC> 

4577 OEF4 5000 A 
4578 OEF5 1901 A 

DSCAN1: LI 

4579 OEF6 5001 A-DSCAN2: 
4580 OEF7 D067 A 
4581 OEF8 5000 A 
4582 OEF9 [i068 A 
4583 OEFA 003A A . 
4584 OEFB 94A3*A 
4585 OEFC 8000 A 
4586 OEFD C067 A 
4587 OEFE 4109 A 
4588 OEFF 502C A 
4589 OFOO F042 A 
4590 OFOl 1904 A 
4591 OF02 5000 A 
4592 OFO:::: F041 A 
459:3 OF04 8001 A 
4594 OF05 8000 A 
4595 OFOt;. 94A3*A $DS1: 
4596 OF07 :;::006 A 
4597 OF08 5i)OD A $DS2: 
4~9:=: OFO'?' F041 A 
4599 OFOA E:OOl A 
4600 OFOE: 5001 A 
4601 OFOC F041 A 
4602 OFOD 1901 A 
4603 OFOE 1906 A 
4604 OFOF 502D A. 
4605 OFlO F042 A 
46N:· OF 11 D068 A 
4t:.07 OF 12 94A:3*A 
4608 OF13 8000 A 
4609 OF14 190:3 A 
4610 OF15 5016 A $DS3: 
4611 OF16 F041 A 
4612 OF17 1908 A 
4613 OF18 5015 A $DS4: 
4614 OF19 F041 A 
4615 OF1A 1901 A 
41:..11:.. OF1B 8000 A 
4617 OF1C C068 A 
461E: OF1D 4105 A 
4619 OF1E C047 A 
4620 OF1F C448 A 
4621 OF20 94BF*A 
4622 OF21 fl!)ll7 A 
462:3 OF22 D448 A 
4624 OF2:;: 5000 A 
4625 OF24 D03B A 
4626 OF25 8002 A 

$085: 

.JMP 
LI 
ST 
LI 
ST 
ST 
JSR 
RTS 
L.D 
BOC 
LI 
SKNE 
.JMP 
LI 
SKNE 
RTS 
RTS 
.JSR 
RTS 
LI 
SKNE 
RTS 
LI 
SKNE 
...IMP 
.JMP 
L. I 
SKNE 
ST 
.JSR 
RTS 
.JMP· 
LI 
SKNE 
.._IMP 
LI 
Sl<NE 
._IMP 
RTS 
LD 
BOC 
LD 
LD 
JSR 
ST 
ST 
LI 
ST 
RTS 

ACO,O 
. +2 
ACO, 1 
ACO,DTEMP 
ACO,O 
ACO,DSIGN 

•AC:O,NTYPE 
SCAN 
0 
ACO,DTEMP 
ZR0,$082 
ACO, .... I ... /256 
ACO,SVMB 
$[1$1 

ACO, 13 
ACO,CLASS 
1 
0 
SCAN 
0 
ACO, 1~: 

ACO,CLASS 
1 
ACI), 1 
ACO~CLASS 
. +2 
$083 
ACO, ,._ ... /256 
ACO,SVME: 
ACO,DSIGN 
SCAN 

$[184 

AC0,22 
ACO,CLASS 
$DS5 
AC0.21 
ACO,CLASS 
. +2 
0 
ACO,DSIGN 
ZR0,$0S5 
ACO,VALUE 
AC1,VALUE+1 
NEGATE 
ACO,VALUE 
AC1,VALLIE+1 
ACO,O 
ACc), STVPE 
2 

4627 
4628 .RANDOMIZE STATliMENT ROUTINE 

; SET COMMA FLAG 

INITIALIZE SIGN FLAG 

SCAN ITEM 
ERROR 

SYNTAX ERROR 
SCAN FOR ITEM AFTER COMMA 

CHECK FOR CR 

; CHECK FOR +/-

+1·- · CHECK SIGN 

DSIGN NON-ZERO IF MINUS 
SCAN PAST SIGN 

CHECK IF STRING OR NUMERIC 

STRING - DONE 

NUMERIC 
NEITHER - ERROR 

CHECK SI 1)N OF NUMBER 
0 - POSITIVE 

NEGATE IF - PRECEDED 

; RESET STYPE FOR NORMAL SCAN 

; THEN RETURN 
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4629 
4630 OF26 5300 A. XQT53: LI AC3,0 ; ADD UP ALL OF MEMORY 
4631 OF27 E300 A ADD ACO, <AC3> .. ; FROM 0 TO LAST 
4632 OF28 7B01. A AISZ . AC3, 1 
4633 OF29 FC:38 A· SKNE ·AC3,LAST 
4634 OF2A 1901 A .JMP . +2 
4635 OF2B 19FB A .JMP XQT53+1 
4636 OF2C [1086 A ST ACO,RNDNUM ; STORE INTO RANDOM NUMBER 
4637 OF2D 8000 A RTS 0 
4638 
4639 RESTORE STATEMENT ROUTINE 
4640 
4641 OF2E C033 A RSDATA: L[I ACO~ESTART ; RESTORE DATA POINTERS 
4t-42 OF2F 0053 A ST ACO,DSTART 
4643 OF30 5000 A LI ACO,O 
4644 OF31 0054 A ST ACO,DPTR 
4645 OF32 8000 A RTS 0 
4646 
4647 TIMED WAIT ROUTINE 
4648 
4649. . LOCAL 
46~0 OF33 94A8*A XOT54: .JSR CAL CUL GET DELAY TIME IN MILLI SEC 
4651 OF34 94B5*A .JSR ROUND 
4652 OF35 5COO A NOP 
4653 OF36 4106 A BOC ZRO,$RTN RETURN IF TIME<=O 
4654 OF37 4B05 A BOC NEG,$RTN 
4~.55 OF38 515A A $W1: LI ACl,90 ; DELAY 1 MILLI-SECOND 
465~. OF39 79FF A AISZ AC1,-1 
4657 OF3A 19FE A ... IMP· . -1 
4658 OF3B 7:=:FF A AISZ AC0,-1 DECREMENT MILLISEC COUNTER 
4659 OF~:c 19FB A JMP $W1 ; CONTINUE LOOP IF NOT DONE 
4660 OF30 8000 A $RTN: RTS 0 
4661 
4662 ON STATEMENT ROUTINES 
4663 
4bb4 OF3E 94A8*A XOT55: .JSR CAL CUL ; GET EXPRESSION INTEGER VALUE 
4665 OF:3F 94B5*A JSR ROUND 
4666 OF40 5COO A NOP 
41;.67 OF41 4111 A BOC ZRO.XQT57 VALUE <= 0 -- ERROR 
4668 OF42 .4810 A· BOC NEG,XQT57 
4669 OF43 0065 A ST ACO,TEMP 
4~.70 OF44 5000 A LI ACO,O ; INITIALIZE COUNT 
4671 OF45. (1066 A sT· ACO,TEMP+l 
4672 OF46 8000 A RTS 0 
4673 . ; 

4674 OF47 C066 A XQT56: LD . ACO, .TEMP+1 INCREMENT STMT# COUNT 
4675 Of 48 7801 A AISZ AC0,1 
4676 OF49 DOe.b A ST ACO,TEMP+l 
4677 OF4A F065 A SKNE ACO,TEMP ; COMPARE COUNT TO VALUE 

i 4678 OF4B 1901 A .JMP . +2 EQUAL - PROCESS GOTO 
4t.79 OF4C 8000 A RTS 0 NOT EQUAL - GO ON TO NEXT s 
4680 OF4D C:443 A LO ACl,SYMA FIND STMT# 
4681 OF4E 94AF*A .JSR EFIND 
4t.a2 OF4F 99A3*A .JMP NOGO 
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4683 OF50 0840 A 
4684 OF51 6400 A 
4685 OF52 8002 A 
4686 

ST 
PULL 
RTS 

4687 OF53 5016 A.XQT57: LI 
4688 OF54 98C5*A JMP 
4689 

AC2,NEXTAD 
ACO 
2 

AC0,22 
RUNE RR 

4690 STRING PROCESSING ROUTINES 
.·4691 
4692 OF55 C843 A XQT58: . LO 
4693 OF5t. C203 A LO 
4694. OF57 1901 A 
4695 OF58 C043 A XQT59: 
4696 OF59 5302 A $STK:· 
4697 OF5A 949B*A 
4698 OF5B 98C7*A 
4699 OF5C 5005 A 
4700 OF5D 949B*A 
4701 OF5E 98C7*A 
4702 OF5F 8000 A 
4703 OF60 C857 A STKSTR: 
4704 OF61 C058 A 
4705 OF62 7AFF A 
4706 OF63 0200 A 
4707 OF64 5C80 A 
4708 OF65 19F3 A 

._IMP 
LO 
LI 
JSR 
JMP 
LI 
JSR 
JMP 
.RTS 
LO 
LO 
AISZ 
ST 
RCPY 
JMP 

· AC2, SVMA 
ACO,. 3<AC2> 
$STK 
ACO,SYMA 
AC3,2 
PUSH 
EX PERR 
AC0,5 
PUSH 
EX PERR 
0 
AC2,SSTART 
ACO,SCOL 
AC2,-1 
ACO, <AC2) 
AC21ACO 
$STK 

STROP: GET STRING OPERAND 

PA(3E 95 

; ON ARGUMENT OUT OF RANGE 

STRING ID 

; STRING CONSTANT 

PUSH ONTO OPERAND STACK 

; STRING ADDR IS TYPE 5 

; TEMPORARY STRING: COPY 
LENGTH THEN PUT ON STACK 

4709 
4710 
4711 ; 
4712 
4713 

STRING ADDRESS IS RETURNED IN BOTH ACO AND AC2 

4714 OF66 5302 A STROP: LI 
4715 OF67 949C*A 
4716 OF68 94C9*A 
4717 OF69 F147*A 
4718 OF6A 1906 A 
4719 OF6B 78FB A 
4720 OF6C 94C8*A 
4721 OF6D '749C*A 
4722 OF6E 94C9*A 
4723 OF6F 5EOO A 
4724 OF70 8000 A 
4725 OF71 94A5*A $7: 

·4726 OF72 949C*A 
4727 OF73 94C9*A 
4728 OF74 5000 A 
4729 OF75 949C*A 
473() 1)F76 94C9*A 
4731 OF77 5EOO A 
4732 OF78 7A01 A 
4733 OF79 155C ·A· 
4734 OF7A CEFF A 
4735 OF7B DC59 A 
4736 OF7C F135*A 

JSR 
JSR 

. SKNE 
JMP. 
AISZ 
JSR 

. .JSR 
JSR 
RCPY 
RTS 
JSR 
JSR 
JSR 
RCPY 
._ISR 
.JSR·. 
RCPY 
AISZ 
JSR . 
LO 
ST 
SKNE 

AC3,2 
PULL 
SY SERR 
AC0,=7 
.$7 
AC0,-5 
OPE RR 
PULL 
SYSERR· 
ACO, AC2 . 
0 
STRTMP 
PULL 
SYSERR 
ACO •. AC~ 
PULL 
SYSERR 
ACO,AC2 
AC2, 1 

·oETFCN 
AC3,-1<AC2> 
AC3,MAXSTR 
AC0,=191 

PULL FROM OPERAND STACK 

; CHECK IF SUBSTRING 

; SHOULD BE STRING 

; PULL STRING ADDRESS 

; ALLOCATE TEMP AREA 
; PULL SUBSTRING INFO 

· ; PULL STRING ADDR 

; AC2 = STRI N•3 START 
; .PULL SUBSTRING FUNCTION# 
; MAXSTR = STRING LENGTH 

; CHECK SUBSTRING TYPE 
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4737 OF7D 1914 A .JMP LEFFCN 
4738 OF7E F134*A SKNE AC0,=192 
4739 OF7F · 1918 A ._IMP RIGFCN 
4740 OF80 5C40 A MIDFCN: ·RCPY AC1,ACO MID$ <STRING, FIRST, LENGTH> 
4741 OF81 2D10 A· SHR ACl,8,0 ACl = START COLIJMN (0 UP) 
4742 OF82 4501 A BOC NZRO,. +2 
4743 OF8~: 9930*A ... IMP SLIBERR · ; ERRCIR IF START WITH CHAR 0 
4744 OF84 79FF A AISZ ACl,-1 
4745 OFE:5 5COO A NOP 
4746 OF86 A8D5*A AND\ ACO,=OFF 
4747 OF87 4501 A BOC " N'fRo,. +2 
4748 OF88 507F A LI ACO, 127 IF NO LENGTH SPEC, USE 127 
4749 OFE:9 [1059 A ST ACO,MAXSTR SAVE LENGTH <TEMP> 
4750 OFE:A C2FF A LD ACO,-l<AC2> CHECK SUBS TR LEGALITY 
4751 OF8B 7001 A CAI ACO, 1 
4752 OFSC 6840 A RADO AC1,ACO 
4753 OFSD 4210 A BOC POS,$FIX START > LENGTH -- RETURN NULL 
4754 OF8E 7€>01 A CAI ACO, 1 ACO NOW HAS LENGTH OF REST OF 
4755 OF8F 9C59 A SKG ACO,MAXSTR LENGTH TO COPY MUST BE <= LENG 
4756 OF90 [1059 A ST ACO,MAXSTR OF REMAINDER OF STRING 
4757 OF91 1910 A .JMP $CPY 
475$ OF92 5C40 A LEFFCN: RCPY AC1,ACO LEFT$ 
4759 OF93 5100 A LI ACt,O START WITH 1ST CHARACTER 
4760 OF94 2C10 A SHR AC0,8,0 ; CHE Ct< LENGTH <= LENGTH OF STRI 
4761 OF95 9C59 A SK(; ACO,MAXSTR 
4762 OF9t:. [1059 A ST ACO,MAXSTR SAVE LENGTH IF <= 
4763 OF97 190A A .JMP $CPV 
4764 OF98 2D10 A RIGFCN: SHR ACt,8,0 RIOHT$ - LAST CHAR = LAST OF s 
4765 OF99 5C40 A RCPY AC1,ACO 
4766 OF9A 9C59 A SKG ACO,MAXSTR FIRST = - <MIN(LEN,MAX> - MAX> 
4767 OF9B 1901 A .JMP . +2 
4768 OF9C C059 A LO ACO,MAXSTR 
4769 OF9D 3780 A SFLG CARRY 
4770 OF9E 9059 A SUBB ACO,MAXSTR 
4771 OF9F 7001 A CAI ACO, 1 
4772 OFAO 6000 A RXCH ACO,AC1 
4773 OFAl [1059 A ST ACO,MAXSTR ; SAVE SUBSTRING LENGTH 
4774 OFA2 C059 A $CPY: LD ACO,MAXSTR NULL STRING IF LENGTH=O 
4775 OFA:3 4107 A BOC ZRC1, $FIX 
4776 OFA4 9497*A $CPY2: .JSR GETS· COPY AS MANY CHAR AS NEEDED 
4777 OFA5 9498*A .JSR PUTS TO TEMP STRING 
4778 OFA6 5COO A NOP 
4779 OFA7 C(>5E: A LD ACO, ~:COL 
4780 OFA8 F059 A SKNE ACO,MAXSlR 
4781 OFA9 1901 A .JMP $FIX 
4782 OFAA 19F9 A .JMP $CPY2 
4783 OFAB C857 A $FIX:- LD AC2,SSTART FIX UP TEMP STRING; RETURN ADD 
4784 ()FAC C058 A LD ACO,SCOL 
4785 OFAD 7AFF A AISZ AC2,-l 
4786 OFAE [1200 A ST ACO, <AC2> 
4787 OFAF 5C80 A RCPY AC2,ACO 
4788 OFE:O 8000 A RTS 0 
4789 OFB1 0007 A . POOL 5 

OFB2 OC>BF A 
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OFB3 OOCO A 
OFB4 
OFB5 

4790 

0010 T 
0000 A 

4791 STRING COMPARISON . 
4792 i 
4793 OFB6 
4794 OFB7 

15AF A XQT61: 
005E A 

4795 OFB8 5303 A 
4796 OFB9 949C*A 
4797 OFBA 94C9*A 
479S'OFBB 949C*A 
4799 OFBC 94C9*A 
4800 OFBO 0060 A 
4801 OFBE 15A7 A 
4802 OFBF 7A01 A 
4803 OFCO CC5E A 
~804 OFC1 7B01 A 
4805 OFC2 C45B A 
4806 OFC3 79FF A 
4807 OFC4 D45F A 
4008 OFC5 C200 A 
4809 OFC6 C700 A 
4810 OFC7 94A4*A 
4811 OFCS 1902 A 
4812 OFC9 50FF A 
4813 OFCA 1909 A 
4814 OFCB 5840 A 
4815 OFCC 4506 A 
4816 OFCD 7B01 A 
4817 OFCE 7A01 A 
4818 OFCF AC5F A 
4819 OFDO 19F4 A 
4820 OFDl 5000 A 
4821 OF.02 1901 A 
4822 OFD3 5001 A 
4823 OFD4 CDEO*A 
4824 OFD5 9933*A 
4825 
4826. ; 

$CLOOP: 

$GE: 

$GT: 
$SCMP: 

JSR 
ST 
LI 
JSR 
JSR 
JSR 
JSR 
ST 
JSR 
AISZ 
LO 
AISZ 
LO 
AISZ 
ST 
LD 
LD 
JSR 
._IMP 
LI 
JMP 
RXOR 

.BOC 
AISZ 
AISZ 
OSZ 
.JMP 
LI 
JMP 
LI 
LD 
'-IMP 

4827 OFD6 5302 A GETFCN: LI 
4828 OFD7 949C*A .. ' JSR 
4829 OFD8 94C9*A JSR 
4830 OFD9 78FD A AISZ 
4831 OFDA 94C8*A JSR 
4832 OFDB 949C*A JSR 
4833 O.FDC 94C9*A .JSR 
4834 OFDD 9000 A RTS 

.STROP 
ACO,OP2 
AC3,3 
PULL 
SVSERR 
PULL 
SVSERR 
ACO,OP3 
STROP 
AC2, 1 
AC3,0P2 
AC3, 1 
AC11NSTRW 
AC1, -1 · 
AC1,0P2+1 
ACO, <AC2> 
AC1, <AC3> 
SKL 
$GE 
AC0,-1 
$SCMP 
AC1,ACO 
NZRO,$GT. 
AC3, 1 
AC2, 1 
OP2+1 
$CLOOP 
ACO,O 
$SCMP 
ACO, 1 
AC3,=TAB3A 
XOPER 

AC3,2 
PULL 
SVSERR 
ACQ,-3 
OPE RR 
PULL 
SVSERR 
0 
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; PULL 2ND ADDRESS 

i. PULL RELATION 

PULL 1ST ADDRESS INTO AC2 

; RELOAD 2ND ADDRESS 

; COMPARE STRINGS 

; FIRST < SECOND 

; CHECK IF EQUAL 

DECREMENT WORD COUNT 
. ; NOT DONE 

; FIRST = SECOND 

; FIRST > SECOND 
; COMPARE RESULT IN ACO -

EXEC OPERATOR & PUT 
; RESULT ONTO STACK 

; PULL FUNCTION POINTER 

.. ; SHOULD BE TYPE 3 <FUNCTION> 

; PULL FUNCTION.ID INTO ACO 

4835 
4836 
4837 

STRING->NUMERICFUNCTIONS: LEN, ASC, VAL 

4838 OFDE 5303 A XQT62: 
4839 OFOF 949C*A 
4840 OFEO 94C8*A 

LI 
JSR 
JSR 

AC3,3 
PULL 
OP ERR 

; PULL LPAREN OFF OF OPERATOR ST 
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4841 OFE1 4101 A E:OC ZRO •. +2 
4842 OFE2 94C8*A .JSR OP ERR 
4843 OFE3 15:::2 A .JSR STROP GET STRING OPERAND 
4844 OFE4 D05C A ST ACO,OP1 
4845 OFE5 15FO A" JSR GETFCN GET FUNCTION NUMBER 
4846 OF Ee. c::=:5c: A LO AC2,0P1 RELOAD STRING POINTER 
4847 OFE7 F122*~ SKNE AC0,=183 TEST IF LEN (165) 
4848 OFE8 1905 A JMP ASCFCN ASC ( 183) I OR VAL (184) 
4849 OFE·:.1 F121*A SKNE AC0,=184 
4850 OFEA 190A A JMP VALFCN 
4851 OFEB C200 A LENFCN: LD ACO,O<AC2> LOAD LENGTH FROM WORD 0 OF STR 
4852 OFEC '?4B•S*A $VAL: .JSR INTFL 
4853 OFED 991E*A JMP RESULT 
4854 OFEE C600 A ASC:FCN: LO AC1,0<AC2> 
4855 OFEF C201 A LD ACO, 1<AC2> LOAD 1ST 2 CHAR 
4856 OFFO 7900 A AISZ AC1 I (> IF LENGTH==O, RETURN 0 
4857 OFF1 1901 A ._IMP . +2 
4858 OFF2 5000 A LI ACC>,O 
4859 OFF3 2C10 A SHR AC0,810 RETURN FIRST CHARACTER 
4860 OFF4 19F7 A ._IMP $VAL 
4861 OFF5 9517*A VALFCN: .JSR SSCAN i VAL: SCAN STRING AND RETURN NU 
4S62 OFF6 D8:3E A ST AC2,LSTART VALUE -- 0 IF NOT NUMERIC 
4B63 OFF7 5002 A LI ACQ,2 
4S64 OFF:=: DO::::F A ST ACO,COL 
4865 OFF·;;i 5000 A LI ACO,O 
4866 OFFA D03A A ST ACO,NTYPE 
4867 OFFB [10:38 A ST ACO,STVPE 
4868 OFFC 9511*A JSR DSCAN1 
4869 OFFD 1904 A JMP $0 i . . . ERROR 
4870 OFFE 1903 A JMP $0 . . . END OF LINE 
4871 OFFF 5015 A LI AC0,21 CHE Ct< IF TYPE IS NUMBER 
4872 1000 F041 A SKNE ACO,CLASS 
4873 1001 1903 A .JMP $NUM 
4874 1002 51)1)1) A $0: LI ACO,O ERROR OF SOME SORT: RETURN 0 
4875 100:3 D047 A ST ACO,VALUE 
4876 1004 [1048 A !3T ACO,VALUE+l 
4877 1005 9509*A $NUM: .JSR RS CAN RESTORE SCANNER POINTERS 
4878 1006 C047 A LO ACC» VALUE LOAD VALUE 
4879 1007 C448 A LD AC1,VALUE+1 
4880 1008 9903*A .JMP RESULT 
4881 1009 OD74 T . POOL 7 

100A OOB7 A 
100B OOE:::: A 
100(: 0[1:39 T 
100[1 OE4F T 
100E OEF4 T 
100F OE54 T 

4882 
4883 DEF STATEMENT ROUTINES 
4884 
4885 1010 C84:3 A XQT63: LD AC2,SYMA TEMP = SYMB POINTER 
4886 1011 [1:3(:.5 A ST AC2,TEMP 
4887 1012 C201 A LD ACO, 1<AC2> ; CHECK IF PREVIOUSLY DEFINED 
4:::88 101:::: 450E A soc .. N:ZR1), $DIJP 

. c 
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4889 1014 C014 A 
4890 1015 D201 A 
4891 1016 0052 A 
4892 1017 8000 A 
4893 1C>18 CE:65 A· XQT64: 
4894 1019 C043 A 
4895 101A· 020:3 A 
4896 101B 5000 A 
4897. 101C 0052 A 
4898 101D 8000 A 
4899 101E C865 A XQT65: 
4900 101F C03F A 
4901 1020 0202 A 
4902 1021 8000 A 
4903 1022 5020 A $0UP: 
4904 1023 98C6*A 
4905. 

LO 
ST 
ST 
RTS 
LD 
LD 
ST 
LI 

. ST 
RTS 
LD 
LD 
ST 
RTS 
LI 
JMP . 

ACO,CURLIN 
AC0,1<AC2> 
ACO, FNL. I NE 
0 
AC2,TEMP 
ACO, SYMA. 
AC0,3CAC2> 
ACO,O 
ACO,FNLINE 
0 
AC21TEMP 
ACO,COL 
AC0,2<AC2> 
0 
AC0,32 
SY NE RR 

4906 USER FUNCTION PROCESSING 
4907 
4908 1024 5304 A XQT67: 
4909 1025 C03E A 
4910 1026 949B*A 
4911 1027 1922 A 
4912 1028 C03F A 
4913 1029 949B*A 
4914 102A 191F A 
4915 1028 C052 A 
4916 102C 949B*A 
4917 1020 191C A 
491E: 102E 94A8*A 
4919 102F 0047 A 
4920 1030 D448 A 
4921 1031 5302 A 
4922 1032 949t*A 
4923 1033 94C9*A 
4924 1034 78FC A 
4925 1035 94C8*A 
4926 1036 949C*A 
4927 10:37. 94C9*A 
4928 103$ 5EOO A 
4929 1039 C201 A 
4930 10:3A 410C A 
4931 1038 C203 A 
4932 103C 410A A 
4933 1030 5FOO A 
4934 103E C047 A 

' 4935 103F C448 A 
I 4936 1040 0302 A 

4937 1041 0703 A 
4938 1042 C202 A 
4939 1043 D03F A 
4940 1044 C601 A 
4941 1045 0452 A 
4942 1046 94AF*A 

LI 
LD 
JSR 
JMP 
LO 
JSR 
JMP 
LD 
JSR 
._IMP 
JSR 
ST 
ST 
LI 
.JSR 
JSR 
AISZ 
JSR 
.JSR 
JSR 
RCPY 
LD 

. BOC 
LD 
BOC 
RCPY 
LD 
LO 
ST 
ST 
LO 
ST 
LO 
ST 
JSR 

AC3,4 
ACO,LSTART 
PUSH 
FNERR2 
ACO,COL 
PUSH 
FNERR2 
ACO,FNLINE 
PUSH 

· FNERR2 
CALCUL 
ACO,VALUE 
AC1,VALUE+1 
AC3,2 
PULL 
SY SERR 

.AC0,-4 
OP ERR 
PULL 
SY SERR 
ACO,AC2 
ACO, 1CAC2) 
ZRO,$FNER 

. ACO, 3 < AC2°> 
· ZRO, $FNER 

ACO,AC3 
ACO,VALUE 
ACl,VALUE+t 
AC0,2<AC3> 
AC1,3<AC3> 
AC0,2CAC2) 
ACO,COL 
AC1, 1CAC2> 
AC1,FNLINE 
EFIND 
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PUT LINE NO. INTO SYMBOL TABLE 

COPY PARAMETER ADDRESS 

SAVE EXPRESSION START COLUMN 

; DUPLICATE FUNCTION DEF 

; START FUNCTION PROCESSING 
SAVE LSTART, COL, FNLINE 

PULL PARAMETER 

.i PULL USER FUNCTION POINTER 

CHECK TO BE SURE FUNCTION EXIS 

STORE PARAMETER VALUE. 

; SET STARTING COLUMN OF EXPRESS 

SET STATEMENT NO. 

;. FIND THE LINE 
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I 

4943 1047 9965*A $FNER: .JMP 
4944 1048 083E A ST 
4945 1.049 8000 A RTS 
4946 
4947 104A 5012 A·FNERR2: LI 
4948 104B 98CS*A .JMP 
4949 
4950 
4951 
4952 
4953 
4954 
4955 
4956 

104C 
1040 
104E 
104F 
1050 
1051 
1052 

5304 A XQT68: 
9451C*A 
94C8*A 
[1052 A 
949C*A 
94C8*A 
D03F A 

4957 1053 949C*A 
4958 1054 94C8*A 
4959 1055 D03E A 
4960 1056 8000 A 

LI 
.JSR 
.JSR 
ST 
.JSR 
JSR 
ST 
JSR 
JSR 
ST 
RTS 

FNERR 
.AC2,LSTART 
0 

ACO, 18 
RUNE RR 

AC3,4 
PULL 
OPE RR 
ACO,FNLINE 
PULL 
OPERR · 
.ACO, COL 
PULL 
OPE RR 
ACO,LSTART 
0 
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SET SCAN LINE POINTER 

FUNCTIONS NESTED TOO DEEP 

END FUNCTON PROCESSING 
;. PULL FNLlNE, COL, LSTART 

4961 
4962 
4963 
4964 

POKE,OLIT COMMANDS - WRITE INTO MEMORY OR PERIPHERALS 
WAIT COMMAND - WAIT FOR PERIPHERAL RESPONSE 

4965 1057 94A8*A XQT7S: 
4966 1058 
4967 1059 
4968 105A 
4969 105B 
4970 105C 
4971 1050 
4972 105E 
4973 105F 
4974 1060 

94B5*A. 
5COO A 
1901 A 
5000 A 
0060 A 
94A:3*A 
94B5*A 
5COO A 
DOSE A 

4975 1061 94A9*A 
4976 1062 
4977 1063 
4978 1064 
4979 1065 
4980 1066 
4981 1067 
4982 10~.e 

4983 1069 
4984 106A 
4985 1068 
4986 106C 
4987 1060 
4988 ·t06E 
4989 10~·F 

94B5*A 
5COO A 
D05C A 
94AA*A 
CC5C A 
C45E A 
F145*A 
1919 A 
F144*A 
191C A 
C011 A 
410F A 
5CCO A 
4111 A 

4990 1070 FOCD*A 
4991 1071 190F A 
4992 1072 9C33 A 
4993 1073 
4994 1074 

. 4995 1075 
4996 1076 

9D:3C*A 
1901 A 
190B A 
9CD1*A 

XQT79: 

XQT66: 

JSR 
.JSR 
NOP 
JMP 
LI 
ST 
JSR 
JSR 
NOP 
ST 
JSR 
JSR 
NOP 
ST 
JSR 
LO 
LD 
SKNE 
JMP 
SKNE. 
JMP 
LO. 
BOC.· 
RCPV 
BOC 
SKNE 
...IMP 
SKG 
SKG 
JMP 
JMP 
SKG 

CAL CUL 
ROUND 

. +2 
ACO,O 
ACO,OP3 

· CALCUL 
ROUND 

ACO,OP2 
GET VAL 
ROUND 

ACO,OP1 
GETFCN 
AC3,0P1 
AC1,0P2 
AC0,=154 
$OUT 
AC0,=199 
SWAIT 
ACO,PROT 
ZRO,SPOKE 
AC3,ACO 
ZR0,$44 
AC0,=2 
$44 
ACO,ESTART 
ACO,=FIRST-1 
. +2 
$44 
ACO,=OF 

WAIT: GET 3RD PARAMETER <XOR> 

; WAIT, 2 ARGUMENTS 

; GET 2ND PARAMETER <DATA> 

; GET 1ST PARAMETER <ADDRESS> 

; PULL FUNCTION NUMBER 

POKE: CH~CK FOR PROTECTION 

; POKE ERROR IF LOC 0 
POKE ~RROR IF LOC 2 

; POKE ERROR IF WRITING INTO BAS 

; POKE ERROR IF LOC OA-OF 
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4997 1077 9CCE*A 
4998 1078 1901 A 
4999 1079 1907 A 
5000 107A C4:39 A 
5001 1078 94A4*A· 
5002 107C 1904 A 
5003 107D C45E A $POKE: 
5004 107E D700 A 
5005 107F F700 A 
5006 1080 8000 A 
5007 1081 507C A $44: 
5008 1 OE:2 98C4*A 
5009 1083·5CCO A $OUT: 
5010 1084 A4D7*A 
5011 10E:5 5FOO A 
5012 108~. D700 A 
5013 1087 8000 A 
5014 1088 C:31)0 A $WAIT: 
5015 1089 C460 A 
5016 108A 5840 A 
5017. 108B A85E A 
5018 10E:C 41FB A 
5019 1 OE:D 8000 A 
5020 

SKG 
._IMP 
._IMP 
LD 
.JSR 
._IMP 
LO 
ST 
SKNE 
RTS 
LI 
._IMP 
RCPY 
OR 
RCPY 
ST 
RTS 
LD 
LD 
RXOR 
AND 
BOC 
RTS 

AC0,=9 
. +2 
$44 
AC1,TOPRAM 
SKL 
$44 
AC1,0P2 
AC1, <AC3> 
AC1, <AC3> 
0 
AC0,44 
WARN JN(; 
AC3,ACO 
AC0,=08000 
ACO,AC3 
AC1, <AC3> 
0 
ACO, <AC3> 
AC1,0P3 
AC:l,ACO 
ACO,OP2 
ZRO,SWAIT 
0 
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POKE ERROR IF DISK RAM AREA 

POKE - WRITE INTO MEMORY 

;. VERIFY 

; POKE ERROR <WARNIN(; ONLY> 

; OUT - WRITE TO PERIPHERAL 

GET PERIPHERAL DATA 
; XOR WITH 3RD ARG 

AND WITH 2ND ARG 
; WAIT LINTIL NON-ZERO 
; WAIT IS DONE 

5021 
5022 

NUMERIC-:>STRING FUNCTIONS: C~R$, STR$, HEX$ 

5023 108E 94A5•A XQT74: 
5024 1o:::F 94A8*A 
502'5 1090 0071 A 
5026· 1091 D472 A 
5027 1092 94AA*A 
5028 1093 5EOO A 
5029 1094 C071 A 
50:3(> 1095 C472 A 
5031 1096 F91A*A 
5032 1097 1 '?'OF A 
5033 1098 Ct: 1 c: A 
5034 1099 6300 A 
5035 1 o·~A 5:304 A 
5036 109E: DC1C A 
5037 109C F915*A 
5038 1090 1904 A 
5039 tO·~E 94BA*A STRFCN: 
5040 109F 6400 A $STR2: 
5041 10AO D01C A 
5042 10A1 98A6*A 
5043 10A2 94B5*A HEXFCN: 

' 5044 10A3 5COO A 
5045 10A4 5EOO A 
504e. 1 OA5 95:::C*A 
5047 10A6 19F8 A 
5048 10A7 94B5*ACHRFCN: 
5049 10A8 5COO A 
5050 10A9 A8D5*A 

.JSR 

.JSR 
ST 
ST 
.JSR 
RCPY 
LD 
LD 
SKNE 
.JMP 
LD 
PUSH 
LI 

. ST 
SKNE 
.JMP 
.JSR 
PULL 
ST 
._IMP 
._ISR 
NOP 
RCPY 
._ISR 
.JMP 
.JSR 
NOP 
AND 

ST RT MP 
CAL CUL 
ACO,X 
AC1,X+1 
GETFCN 
ACO,AC2 
ACO,X 
AC1,X+1 
AC2,=181 
CHRFCN \ 
AC3,0UTDVC 
AC3 
AC3,4 
AC3,0UTDVC 
ACZ,=194 
HEXFCN 
FLDEC 
ACO 
ACO,OUTDVC 
STKSTR 
ROUND 

ACO,AC2 
F'UTW4 
$STR2 
ROLIND 

ACO,::;OFF 

ALLOCATE TEMP STRING FOR RESUL 
GET OPERAND 

PLILL FUNCTION NUMBER 

; LOAD ARGUMENT 

STR$1HEX$: SAVE OUTDVC 

OUTDVC = STRING 

STR$: CONVERT ARGUMENT TO STRI 
; RESTORE OUTPUT DEVICE 

STACK THE STRING 
HEX$: CONVERT INTEGER 

TO HEX STRING <'XXXX'> 

; CLEAN UP AFTERWARD 
; CHR$ - CONVERT RIGHT BYTE OF I 
; TO AN ASCII CHARACTER 
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5051 10AA 9498*A .JSR 
5052 lOAB 5COO A NOP 
5053 10AC 98A6*A .JMP 
5054 
5055 10AD OCC7 T· . POOL 

10AE· 009A A 
10AF OOC7 A 
10BO OOFF T 
10B1 OOB5 A 
1082 OOC2 A 

PUTS 

STKSTR 

6 
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PUT TEMP STRING ON STACK 

5056 
5057 ; 
5058 
5059 
5060 
5061 
5062 
5063 
50~.4 

5065 
5066 
5067 
5068 
5069 
5071) 
5071 
5072 
5073 
5074 
5075 
5076 
5077 
5078 
5079 
5080 
5081 
5082 

SIZE COMMAND - DUMP ADDRESS RANGES 

5083 
5084 
5085 
5086 
5087 
5088. 
5089 
5090 
5091 
5092 

I 50'?3 
·5094 
5095 
5096 
5097 
5098 
5099 

10B3 
10E:4 
10B5 
1C>B6 
10B7 
10B8 
10B9 
10BA 
10BB 
10BC: 

i 

10BD 
10BE 
lOBF 
10CO 
10C1 
10C2 
10C3 
10C4 
10C5 
1oc~. 

1C>C7 
10C8 
10C9 
10CA 
lOCB 

10CC 
10CD 
10CE 
10CF 
10DO 
1on1 
1002 
10(1:3 
11)04 
10D5 

949F*A SIZE: .JSR CRLF ; PRINT ADDRESS RANGES 
94Al*A .JSR MESG 
1874 T . WORD MSZ1 c.:.--..-. 

'J·J.:, A LO AC2,ESTART 
949D*A .JSR PUTW 
C835 A LO AC2,EEND 
949D*A JSR PUTW 
94Al*A .JSR MESG 
1877 T . WORD MSZ3 
c::::35 A LD AC2,EEND 
949D*A .JSR PUTW 
(:855 A LD AC2,ANEXT 
94';"JD*A .JSR F'UTW 
94A1*A .JSR MESG 
187B T . WORD MSZ4 
c:::51 A LO AC2,SV2 
949D*A JSR PUTW 
cs::::s A LD AC2,SY1 
94":.°'D*A .JSR PUTW 
989F*A '-IMP CRLF C:R/LF , . RTS 

TRACE - ON OR OFF 

5001 A TRCON: LI ACO, 1 
1901 A .JMP . +2 
5000 A TRCOFF: LI Aco,o 
0015 A ST ACO,TRMODE 
e:ooo A RTS 0 

SET TERMINAL WIDTH· 

94A8*A XQT77: . JSR CAL CUL 
94B5*A .JSR 'ROUND 
5COO A NOP 
?D13*:'\ · Tt·JIOTH: Sf(G AC0,=14 MUST BE BETWEEN 15 ANO 132 
500F A LI ACO, 15 
9D1B*A SKO. AC0,=132 
1901 A JMP . +2 
C119*A LO AC0,=132 
D01E A ST ACO,LINLEN 
C01E A LD ACO,LINLEN ; CALCULATE LAST <PACKED> PRINT 
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5100 1006 7:::F2 A AISZ 
5101 10[17 D01F A ST 
5102 1 on::: COB1*A LD 
5103 10D9 E01E A ADD 
5104 !ODA [1020 A· ST 
5105 10DB :3000 A RTS 
5106 
5107 CALL STATEMENT 
5108 
5109 10DC 0:.14A8*A XG!Tc:O: .JSR 
5110 10DD 94B5*A .J::3R 
5111 !ODE 5COO A NOP 
5112 lODF ~~FOO A RCPY 
5113 10EO 1700 A ._1::.;R 
5114 10E1 8000 A f\'.TS 
5115 

<NO 

5116 1C>E2 03F1 T . POOL 
1 OE:::: OOOE A 

5117 

" 

AC0,-14 
ACO.LZONE 
ACO,=INBUF 
ACO,LINLEN 
ACO,ENDE:LIF 
0 

PAF\'.AMETERS > 

C:ALC:UL 
ROUND 

ACO,AC3 
<AC3) 
0 

2 
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<LAST 14 COLUMNS) 

CALCULATE END OF INPUT BUFFER 

COPY ADDRESS 
CALL THE ROUTINE 
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5118 .PAGE ,.MATH PACKAGE ROUTINES,. 
5119 . LOCAL 
5120 ·;I /.I/// 1111 //I// I.I/ I/ I I 11111111//111/I/11/I/1111 I I //l ////I///// I I ////.I// . . 

5121 i 

5122 FLQATING POINT NUMBER FORMAT: 
5123, < 32 BI TS I 2 MEMOR'{ WORDS I 2 REGISTERS > 
5124 
5125 ---------------------------------~-----------
5126 
5127 
5128 
5129 
5130 
5131 

1: I rwo-·s CC•MPLEMENT FRACTION I 
----------------------1----------------------

2: I FRACTION <CONT,.D> I 2,.S COMP EXPONENT I 

15 8 7 0 

5132 ;.l/.l//llll////ll/ll/l/l/lll//l/ll/l//l/lllllll/ll/l////l'/lll/l/I//////// 
5133 
5134 
5135 
5136 
5137 
5138 
5139 ; 
5140 
5141 
5142 

ALL ROUTINES ARE CALLED AS FOLLOWS: 

ON ENTRY, FIRST OPERAND IS IN <ACO,ACl>; 
SECOND OPERAND IS IN CAC2,AC3>. 

ON EXIT, THE RESULT IS LEFT IN <ACO,AC1>. 
AC2 AND AC3 ARE NOT SAVED BY ROUTINES 
REt"'U IR I NG 2 OPERANDS. THE OVERFLOW FLAG 
IS SET ACCORD I NG TO THE OVERFLOW CONDIT I ON. 

5143 ROUTINES CALLED BY THE EXPRESSION ANALYZER ALSO 
5144 HAVE THE FIRST OPERAND IN <OP1,0P1+1> AND THE 
5145 SECOND OPEf;:AND IN (0f'2, OP2+1 ). 
5146 
5147 ;*********************************************************************** 
5148 
5149 FLCMP FLOATING COMPARE <INTEGER RESULT> 
5150 <ACO> = SGN<<ACO,AC1>-<AC2,AC3>> 
5151 RESULTS: 1 <ACO,AC1> :> <AC2,AC3) 
5152 0 <ACO,AC1> = <AC2,AC3> 
5153 -1 <ACO,AC1> < <AC2,AC3> 

10E4 9.509*A FLCMP: .JSR· FL SUB COMPARE: <ACO,AC1> 
10E5 5201 A SIGN: LI AC2, 1 DETERMINE SIGN OF 
10E6 4103 A BOC ZRO,$Z 
10E7 4203 A BOC POS,$X 
10E8 52FF A LI AC2,-1 NEGATIVE 
10E9 1901 A JMP $X 
10EA 5200 A $Z: LI AC2,0 ZERO 

5154 
5155 
5156 
5157 
5158 
5159 
5tc.O 
5161 
.5162 10EB 5C80 A $X:-. RCPV AC2,ACO COPY RESULT TO ACO 
5163 
5164 

51~5 
5166 
5167 

i 5168 
5169 
5170 

10EC 
lOED 
10EE 

i. 

. ; 

lOEF 
10FO 
10F1 

8000 A RTS 0 
0084 A . POOL 2 
11C5 T 

LOGICAL ROUTINES 

94B4*A FLNOT: · .. JSR IFIX ; NOT OPERATOR 
5COO A NOP 
7000 A CAI ACO,.O 

- <AC2,AC3> 
<ACO,AC1> 
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5171 10F2 1907 A .JMP 
5172 
5173 10F3 150D A FLAND: JSR 
5174 10F4 1510 A JSR 
51 75 :I. OF5 A85C A . AND 
5176 1QF6 1903 A JMP 
5177 
5178 10F7 1509 A FLOR: ~ISR 
5119 10F8 150C A JSR 
5180 10F9 A45C A OR 
5181 lOFA 94B6*A $RTN: .JSR 
51S2 10FB 8000 A RTS 
5183 
5184 10FC 1504 A FLXOR: 
5185 10FD 1507 A 
5186 10FE C45C A 
5187 10FF 5840 A 
5188 1100 19F9 A 
5189 
5190 1101 94B4*A $0P1: 
5191 1102 5COO A 
5192 1103 005C A 
5193 1104 8000 A 
5194 1105 $0P2: 
5195 1107 94B4*A 
5196 1108 5COO A 
5197 1109 8000 A 

..JSR 
JSR 
LD 
RXOR 
... JMP 

JSR 
NOP 
ST 
RTS 
DL[I 
JSR 
NOP 
RTS 

$RTN 

$0P1 
$CIP2 
ACO,OP1 
$RTN 

$0P1 
$0F'2 
ACO,OP1 
INTFL 
0 

$0P1 
$0P2 
AC1,0P1 
AC1,ACO 
$FffN 

IFIX 

ACO,OP1 

ACO,OP2 
IFIX 

0 

COMPARISON OPERATORS 
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; AND 

CIR 

. ; XOR 

OP1 = INT <ACO,AC1> 

; ACO =INT <OP2,0P2+1> 

5198 
5199 
5200 
5201 
5202 

NOTE: STRING COMPARISONS ENTER AT LABEL+1 
WITH COMPARISON VALUE AL.READY IN ACO 

5203 
5204 110A 1509 A FLNE: 
5205 110B 4111 A 
5206 110C 1913 A 
5207 1100 1506 A FLEQ: 
5208 110E 4111 A 
5209 110F 190D A 
5210 1110 1503 A FLGT: 
5~11 1111 410B A 
5212 1112 4BOA A 
5213 1113 190C A 
5214 111-4 15CF A FLGE: 
5215 1115 420A A 
5216 1116 1906 A 
5217 1117 15CC A FLLT: 
5218 1118 4204A 
5219 1119 1906 A 
5220 111A 15C9 A FLLE: 
5221 111B 4104 A 
5222 111C 4803 A 
5223 1110 5000 A FALSE: 
5224 111E 5100 A 

... .ISR 
BOC 
·-'MP 
.JSR 

. BOC 
JMP 
.. JSR 
BOC 
BOC 
.JMP 
JSR 
BOC 
JMP 
.JSR 
Bf.If: 
._IMP 
JSR 
BOC 
BOC 
LI 
LI 

FLC:MP 
ZRO,FALSE 
TRUE 
FLCl"'IP 
ZRO,TRLIE 
FALSE 
FLCMP 
ZRO,FALSE 
NEG, FALSE 

. · TRUE 
·FLCMP 
POS,TRLIE 
.FALSE 
FLCMP 
POS, FALSE, 
TRUE 
FLC:MP 
ZRO,TRIJE 
NEG, TRUE · 
ACO,O 
ACl,O 

; <> 

= 

; > 

>= 

< 

; <= 

FALSE: 0 RESULT 
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5225 111F 8000 A 
5226 1120 COD8*A TRUE: 
52:27 1121 5101 A 
5228 1122 8000 A 

RTS 
LD 
LI 
RTS 

0 
ACO,=OCOOO 
AC1, 1 
0 

5229 
5230 
5231 

MIN, MAX COMPARISONS 

5232· 1123 15CO A FLMAX:· 
5233 1124 4205 A 
5234 1125 
5235 1127 
5236 1128 
5237 1129 
52:38 112A 
5239 112C 
5240 
5241 
5242 

$ . .,. .... 
8000 A 
15BB A FLMIN: 
42FB A 

$1: 
8000 A 

FUNCTIONS 

5243 1120 4201 A ABS: 
5244 112E 94BF*A 
5245 112F 8000 A 
5246 
5247 1130 1584 A SGN: 
5248 1.131 98B6*A 
5249 

.JSR 
BOC 
OLD 
RTS 
.JSR 
BOC 
OLD 
RTS 

BOC 
.JSR 
RTS 

.JSR 

.JMP 

5250 1132 C01D A POSFCN: LD 
5251 1133 9E:B6*A .JMP 
5252 
5253 1134 94B5*A PEEK: 
5254 1135 5COO A 
5255 1136 1 903 A 
5256 
.5257 1137 94B5*A INP: 
5258 1138 5COO A 
5259 1139 A4D7*A 
5260 11~:A SFOO A $IN: 
5261 113B C300 A 
5262 113C 98B6*A 
5263 
5264 113D 94B5*A USR: 
5265 113E 5COO A 
5266 113F 9410 A 
5267. 1140 98B6*A 
5268 

.JSR 
NOF' 
'-IMP 

'-ISR 
NOP 
OR 
RCPY 
LD 
.JMP 

.JSR 
NOP 
.JSR 
.JMP 

5269 1141 5024 A NOUSE°R: LI 
5270 1°142 98C5*A '-IMP 
5271 
5272 1143 C417 A BRKFCN: 
5273 1144 4103 A 
5274 1145 4B03 A 
5275 1146 5101 A 
5276 1147 1901 A 
5277 1148 5101) A $BOFF: 
5278 1149 C017 A $RVAL: 

Lfl 
BOC 
BOC 
LI 
....IMP 
LI. 
LO 

FLCMP 
POS,$1 
ACO,OP2 
0 
FLCMP 
POS,$2 
ACO,OP1 
0 

POS,. +2 
NEG1".\TE 
0 

SIGN 
INTFL 

ACO,OLITCOL 
INTFL 

ROUND 

$IN 

ROUND 

AC0,=08000 
ACO,AC3 
ACO, <AC3> 
INTFL 

ROUND 

@USER 
INTFL· 

AC0,36 
RUNE RR 

.AC t, F:RKMOD 
ZRO,fBOFF 
NEG,$RVAL 
AC1, 1 
$RVAL 
AC1,0 
ACO,BRKMOD 

PACiE 106 

TRUE: -1 RESULT 

i COMPARE 2 OPERANDS I . 

i. USE LARGER 

COMPARE 2 OPERANDS, 
; USE SMALLER 

ABSOLUTE VALUE 

; SIGN OF NUMBER 

; PRINT POSITION 

READ MEMORY 

READ PERIPHERAL 

FORCE ADDRESS BIT 15 
READ MEMORY OR PERIPHERAL 

CONVERT ARGUMENT TO INTEGER 

; CALL USER FUNCTION 
CONVERT RESLIL T TO FLOAT I NG PT. 

NO USER FUNCTION 

BRK FUNCTION 
TEST ARGUMENT 

X<O: RETURN STATUS 
X:>O: TURN ON BREAK CAPABILI 

X=O: TURN OFF BREAK CAPABIL 
RETURN PREVl'OUS STATUS 
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5279 114A D417 A ST AC1,BRKMOD 
5280 1148 98B6*A I ._.IMP INTFL 
5281 
5282 . LOCAL 
5283 
5284 *** :FLOATING POINT ROUTINES *** 5285 ' 

5286 
5287 FLMULT <ACO,ACl) * <AC2,AC3) 
5288 
5289 114(: 155A A FLMUL.T: .JSR :E::ETUP. EXTRACT EXPONENTS AND SET UP [I 

5290 114D 1564 A .JSR SETUP2 
5291 114E OST ACO,X SAVE x1,x2 
5292 1151) 5DCO A RCPY AC3,AC1 
5293 1151 2[102 A SHR AC1, 1, 0 
5294 1152 9523*A 0JSR FRMULT 
5295 1153 DST ACO,TT3 TT3 = <Y2*Xl)/2 
5296 1155 (':472 A LD AC1,X+1 
5297 1151~. 2D02 A SHR AC1, 1, 0 
5298 1157 5CE:O A RCPV AC2,ACO ACO = Vt 

·529·::-; 1158 951D*A .JSR FRMULT ACO,AC1=<Y1*X2>12 
5300 1159 151t· A .JSR ADD TT:=:: ACO,AC1=<Y1*X2+Y2*X1)/2 
5:301 115;~ ~.[H)I) A RXCH · ACO, AC1 ROUND RESULT TO 15 BITS 

' 5:3(\2 1151:: ·42(>5 A E:OC POS,$1 
:130:3 115C .E4[1[H~A ADD AC1, ==1 
5304 11 ::iD 4C01 A E:OC OVF,$2 
5305 115E l ·:.102 A .JMP $1 
5306 115F 79FF A $2: AISZ ACl,-1 
5307 1160 5COO A NOP 
530€: 11c.1 5000 A $1: l. I ACO,O TT3=PARTIAL PROLtUIJT TO E:E ADDE 
53&)'7 1162 ·:.1514*A .JSR DSHL TO LOW ORDER WORD OF RESULT 
5~:10 116:~: DST ACO,TT3 <<Y1*X2+Y2*X1>12**15> 
5311 116~· 5DE:O A RCPY AC2,AC1 AC1 = Yl 
5312 1166 C071 A LD ACO,X ACO = X1 
531 :;: 1167 '?50E*A .JSR FRMULT ACO,ACl = X1*Y1 
5:314 111:..s 1507 A .JS;R ADD.TT3 
5315 1169 c:::73 A LD Acz,v . i RESULTANT EXPONENT = SUM OF EX 
531~. 111:.·A E874 A ADD AC2,Y2 
5:317 116E: 6200 A PU:::;H . AC:2 PUSH EXPONENT ONTO :;;TACI< 
531C: 116C C~E:75 A FRTN: LD AC2,FLSIGN CHECK RESULT ~:IGN 

5319 116[1 7AC>O A A I :::z AC2,6 
5:;:20 116.E 9509*A .JSR D2C 
5321 116F 9:::E:·~1*A .JMP IEXP 
5322 1170 E485 A ADDTT3: ADD AC1,TT3+1 .; <ACO, AC1 > = <ACO,AC1>+CTT3,TT3 
532:3 1171 4A01 A BOC CRY,. +2 
5324 1172 1901 A .JMP . +2 
5325 1173 EODD*A ADD ACO, ::.:1 
5~:2c. 117·1 EClf=:-1 A f-'1DO. ACO,TT3 
5327 1175 8000 A RTS 0 
5328 
5329. 1176 14FC T . POOL 4 

1177 1219 T 
117€: 120A T 
1179 0000 A 



PACE ASSEMBLER REV-A 20 DEC 76 
BASIC INTERPRETER 11 FEB 77 
MATH PACKAGE ROUTINES 

5330 
5331 ; 
5332 
5333 
5334 
5335 
5336 

FLDIV <ACO,AC1> I <AC2,AC3> 

ERROR EXITS IF DIVISOR IS ZERO 

5337 117A 7AOO A FLDIV: 
5::::38 11 7B 1 903 A 
5~::39 11 7C 5000 A 
5~'3·10 11 7D 502:::: A 
5::::41 117E 99FA*A 
5342 117F 1527 A $FLO: 
5343 11 f:O 15:31 A 
53.114 1181 6::.::oo A 
5345 1182 5301 A 
5:::46 11 :::3 94CO*A 
5347 1184 671)0 A 
534€: 1185 0082 A 
5~:49 11:::6 501F A 
5~:50 1187 DO::: 1 A 
5351 1188 C082 A 
5352 118'~ 
5:353 118B 5200 A 
5354 11 E:C 5~:00 A 
5355 118D 290:3 A 
5356 118E 200~: A 
53~7 11 SF Dt):32 A 
5:358 11 90 04::::3 A 
5359 1191 3780 A 

A 5:;:1:..0 11 92 (:.[100 
5361 1193 9085 n 
5:362 11 94 6DOO A 
5363 1195 '7-'084 

11 $'6 2E:0:3 
1197 220~: 

4207 
5::::67 1199 

A 
A 
A 
A 

$ '=' . ._ .. 

5368 119B AC81 A $2: 
53c09 119C 1 9FO A 
5370 11 '~0 e0 EOO A 
5371 119E 6F40 A 
5372 119F 1902 A 
5373 11AO ECOD*A $1: 
5374 11A1 19F9.A 
5375 11A2 C874 A $4: 
5376 11A3 7202 A 
5377 11A4 E873 A 
5378 11A5 6200 A 
5:;:79 11 A/:.. 1 9C5 A 
5380 
5381 11A7 .9550*A SETUP: 
5~:82 11 A8 D4 75 A 
5~:83 11 A9 t.500 A 

. LOCAL 
AISZ 
._IMP 
RCPY 
LI 
.JMP 
.JSR 
.JSR 
PUSH 
LI 
.JSR 
PULL 
ST 
LI 
ST 
LD 
DST 
LI 
LI 
SHL 
ROL 
ST 
ST 
SFL.G 
RXCH 
SUBE: 
RXCH 
SUBB 
SHL 
ROL 
BOC 
OLD 
DSZ 
JMP 
RXCH 
RXCH 
._IMP 
ADD 
._IMP 
LD 
CAI 
ADD 
PUSH 
JMP 

.JSR 
ST 
PULL 

AC2,0 
$FLO 
ACO,AC1 
AC0,40 
Mf-%XVAL 
SETUP 
SETUF'2 
AC:3 
AC3, 1 
ADSHR 
AC3 
ACO,TT2 
AC0,31 
ACO,TT1 
ACO,TT2 
AC2, TT:3 
AC2,0 
AC3,0 
ACL 1, 1 
ACO, 1, 1 
ACO,TT2 
AC1,TT2+1 
CARRY 
ACO,AC1 
ACO,TT3+1 
ACO,AC:l 
ACO, TT:3 
AC3, 1, 1 
AC2, 1, 1 
POS,$1 
ACO,TT2 
TT1 
$3 
ACO,AC2 
AC1,AC3 
$4 
AC3, ==1 . · 
$2 
AC2,V2 
AC2,2 
AC2,V 
AC2 
FRTN 

E2S 
AC:1,FLSIGN 
AC1 

·PAGE 10$ 

CHECK FOR ZERO DIVISOR 
; INPIJTS ASSUMED NORMALIZED 

ERROR - DIVISION BY ZERO 

; EXTRACT EXPONENTS AND SET UP O 

SHIFT DIVIDEND 1 RIGHT TO PREV 

; FRACTIONAL DIVIDE 
BIT COUNT 
TT1 = BIT COUNT 

TT:3 == DIVISOR 
; AC2,AC3 WILL BE THE 

DEVELOPING QUOTIENT 

THIS WILL BE RESTORING DIVISIO 
AND TT2 = PREVIOUS DIVIDEND 
ACO,ACl - PARTIAL REMAINDER 

(SUBTRACT TT3 FROM ACO,AC1> 

PREPARE QUOTIENT 

BRANCH IF PARTIAL REMAINDER >== 
GET PREVIOUS DIVIDEND 
DONE? 

; NOPE 
YES, PREPARE OUTPUT 

SET QUOTIENT BIT == 1 

RESULTANT EXPONENT = E<DIVIDEN 
- E<OIVIS 

PUSH EXPONENT ONTO STACK 

EXTRACT EXPONENTS FROM AC1 AND 
AND STORE IN y, V2 
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5384 11AA D473 A ST AC1,Y 
53E:5 11AB 5DCO A RC:PV AC3,AC1 
5:3E:b 11f'~C ·~54B*A ;JSR E28 
5:::!:=~7 11AD 5F40 f.I RCPY AC:1,AC3 
'c:".-..-10 11AE /.:.500 " PULL AC1 -.._ .. _ .. _ .. _. r1. 

5~~=~:9 11AF [1474 A ::;T i4Cl,V2 
5:.?90 llBO C475 f'.1 LI.1 AC1,FLSIGN 

' 
5-~~·:;,·1 l 1Bl 8000 

,, Rrs 0 , , 
r. .. -. ..... ,,.,., _,_ ·'6'. ; 
5·?~3 11B2 ,<..f)l)I) A SETUP2: PU'3H ACO 
5394 11B3 5000 A LI ACO,O 
5395 11B4 D075 A ST ACO, FLSIGN 
53~~~a 11E~5 ·~400 .~ PULL AC:O 
5~:97 1 1!::6 4202 A E:OC POS, $S1 
5398 1. 1 '37 1552 P1 ·.JSR D2C 
5~iS .. 9 11r:~.:.: 8C75 {'\ I:~;z FL.SIGN 
5400 ~ 1 r::·=.; t·EOO A $S1: RXCH ACO, AC2 
5401 11E:A 6F40 A RXCH ACl, 1!\C3 
5402 ! 1 rm 4203 r• 

• I E:OC POS, $$2 
5403 11~:c 1 ~i4fl A ._i::;:R D2C 
5404 1 :!GD AC:75 ,; n:::•z FL8IGN 
54t)5 11 PE 5t:;oo (1 N(tP 
5406 1:; rs .:.EdO (1 $S2: F\:x(:H ACO,_AC2 
5407 11.CO 6F40 ·~ RXCH AC1, AC:3 
~54C=::: 1 j (: 1 8(>iJI; ~-':, F.:TS Q 
54()$' 

5410 i 

5411 FLA DD <ACO,AC1> + <AC2, AC3> 
541.:2 FL SUB <AC(>, AC1> - <AC2,AC3> 
5L11 ~; 
5414 LOCAL 
::;i.q ~· 11C2 t:.EOO A $XCH: HXCH ACO, AC2 
5416 11C:3 6F40 A RXCH (\C1, AC3 
5417 11(:4 eoou r-1 HTS () 

~5£~. 1 €! . -1. i C:!5 1'.'5FC: .... , FLSUB: .J:3H $XCH i -~ 

5419 11C6 1!'.:i40 A ... JSH NEGATE 
~5l~2(> < 1 (:7 r;::a:.:c*.;~. FLADD: :.::i<NE 1'...\C2, =O ! 

5421 · l. !.C:E: 8~)(l!) {-\ fi:T:3 0 
~:~~/~. 2~::: !. 1.c~.·;l ·41r--:::: (Y L:OC. i'.RO, $XCH 
.. - "'•")•";:t 1 J.CA 15tr::: ..... v··r-. SE1"UP ._t-;.;;,.. .. _• .h ·-·::•r\ 
5•'.t:.;4 11CF: DST AG2, x 
5425 1. j_ C:[! CC73 A LD AC::3, y 
5426 11CE 7:30·1 A CAI AC::;, 1 
5427 11 CF EC74 () ADD ,::;c.:;i, Y2 
r.~i4:;~::: ·1.:tDO cs7.q. {\ L .. r) f.~c::;~, Y2 
5429 iiD! 6FOO A RXCH ACO, AC3 
54.:::10 l j [12. 42(!(': (~ E::uc PO:::, $X2 
5431 nri:::: 6FOO A RXCH ACO, AC3 
·5lf.:=:2 11D4 $X1: DLD f-%C2, v ,, 

,. 
54:3~: llD~. 6E<)0 A RXC:H AC:O, AC2 
5'B4 11(17 l·F40 A. ·RXCH ACl, AC3 
~54:35 11[1~: DST AC2, x 
51.1:3~. 110(.\ C073 A LD AC2,Y 
54~7 111)B CC74 A LD AC3,Y2 
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TAKE ABS VALUES OF 2 OPERANDS, 
SET SIGN FLAG FOR RESULT 
<FLSIGN=O--POSITIVE> 
NOTE: CALL AFTER SETUP 

NOW TEST 2ND OPERAND 

RETURN CORRECT REG 

EXCHANGE OPERANDS 

SUBTRACT: NEGATE 2ND OPERAND 

CHECK FOR ( AC2 I AC~:) =O 

CHECt< FC•R < ACO, AC 1 > =O 
SEPARATE FRACTIONS AND EXPONEN 
COMPARE OPERANDS: SMALLER TO < 
AC3 = DIFFERENCE IN POWERS 

AC2 = RESULTANT EXPONENT CLARG 

; CHECK SIGN OF DIFFERENCE 

· ; EXCHANGE OPERANDS 

; RELOAD EXPONENT, DIFFERENCE 



PACE' i:\SSEME:!.Sf;~ ~:EV-A 21) DEC 7 6 
BASIC INTERPRETER 11 FEB 77 
MAfH PACKAGE ROUTINES 

543E: 11 DC 73t) 1 A 
5439 11DD EC73 A 
5440 11DE 1901 A 
5441 11DF 6FOO A $X2: 

.5442 11EO 6200 A.$X3: 
5443 11E1 6FOO A 
5444 11E2 ·~D13*A 
5445 11E:::: 1 ·~0:3 A 
5~4c. 11E4 
5447 11Eb 1936 A 
5448 11E7 6FOO A $FLA1: 
5449 11E8 1527 A 
5450 11 E';'I E4 72 A 
5451 11EA c.:::71 A 
5452 11EB 7480 A 
~45::: l 1 EC 4C:O 1 A 
5454 11ED 192F A 
5455 11EE 5301 A $0VF: 
5456 11EF 1~i20 A 
545·7 1 !FO CCD7~~A 
545::: 11F1 5:=:co A 
5459 11F2 6700 A 
5460 11F3 ECDD*A · 
5461 11 F 't 6300 A 
5462 11F5 1927 A 
546:3 
54c·4 11Ff:.. 0016 A 

11F7 FF7F A 
5465 11F8 1266 T 

1. 1 F9 0000 A 

CAI 
ADD 
.JMP 
RXCH 
PUSH 
RXCH 
SKG 
'"IMP 
OLD 
'"IMP 
RXCH 
JSR 
ADD 
LD 
RADC 
BOC 
'"IMP 
LI 
""ISR 
LD 
RXOR 
PULL 
ADD 
PUSH 
.JMP 

. PTR 

. POOL 

AC3, 1 
AC3, Y · 
$X3 
ACO,AC3 
AC2 
ACO,AC3 
AC0,=22 
$FLA1 
ACO,X 
IEXP 
ACO,AC3 
ADS HR 
AC1,X+1 
AC2,X 
AC2,ACO 
OVF,$0VF 
IEXP 
AC3, 1 
AD~:HR 
AC3,=08000 
AC3,ACO 
AC3 
AC3,=1 
AC3 
IEXP 

22,0FF7F 

2 
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PUSH RESULTANT EXPONENT ONTO S 

NUMBER OF SHIFTS > 22 ? 
NO 
YES - USE LARGER NUMBER 

J SHIFT SMALLER NUMBER TO THE RI 

; ADD TO X 

; COMPLEMENT SIGN BIT 

; INC EXPO TO COMPENSATE FOR ADS 

54.(:.(:. 
5467 MOD OP1 MOD OP2 = OP1 - INT (0P1/0P2> * OP2 
5468 
5469 11FA FLMOD: DST 
5470 11FC DST 
5471 11FE 94BE*A JSR 
5472 11FF 94B7*A JSR 
5~3 1WO ~D 
5474 1202 94BD*A JSR 
5475 1203 1503 A JSR 
5476 1204 OLD 
5477 1206 19CO A JMP 
5478 

ACO,OP1 
AC2,0P2 
Fl.DIV 
FLINT 
AC2,0P2 
FLMULT 
NEGATE 

· AC2, OPl 
FLADD 

; SAVE OPERANDS FOR SURE 

5479 
54E:I) 

NEGATE FLOATING POINT TWOS COMPLEMENT 

5481 1207 155E A NEGATE: JSR E2S 
5482 1208 1501 A .JSR D2C 
5483 1209 1913 A .JMP IEXP 
5484 
~4:35 D2i:: .. DOUBLE 2,. S COMPLEMENT <FRACTIONAL ) 
5486 
5487 120A 7000 A D2C: 
5488 1208 7100 A 
54E:9 120C 7901 A 

CAI 
CAI 
AISZ 

ACO,O 
AC1, 0 
AC1,J 

; ·COMPLEMENT . ACO 8c AC 1 

; ADD 1 
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5490 120D :::OOO A 
5491 120E EODD*A 
5Ll 92 120F :=:(il)I) A 
54•:_i:;: 
54·;•tl 
5.1·:.15 
54·~i,;. 

RTS 
ADD 
RTS 

0 
AC0,=1 
0 

; ADD CARRY FROM AC1 

ARITHMETIC DOUBLE SHIFT RIGHT 
SHIFTS <ACO,ACl> BY <AC3> BITS 

5497 1210 FCCC*{1 AD:3HR: SKNE AC3,=0 DONE WHEN C:OUNT=O 
'54·:.it: 
54·?.1·;> 
5500 
5501 

:1':·C>:3 
~~·5:)4 

s::~1)5 

:~:~():~• 
~::.-,- .. ~ 
·--' ·-·' ·., ... 

1211 
1212 
12"1 :::: 
1214 
1215 
121.::. 
12'- 7 
12i::=: 

d(il)(l A RTS 
::-=::=:(>(> A PFLC; 
4201 A BOC 
;::::::::::o A SFLG 
2~t:):3 A ROR 
2[103 ,:.; SHR 
EC:Df:*1~ ADD 
19F7 A ._IMP 

DOUBLE 

SHL 

LINK CLEAR LINK 
f'OS,. +2 TEST SIGN 
LIN•< SET LINK IF NEGATIVE 
ACO, 1, 1 ROTATE ACO & LINK 
ACl, 1, 1 
Ac:;:, =-1 DECREMENT COUNT AND CONTINUE 
ADS HR 

:;HIFT LEFT 1 BIT 

AC1, 1, 1 
~_: .. -~; 1,> 1 ·21 t-1 2.()l);~: f1 
::: : 11 121 i~: ;~:1),)0 A 

ROL 
RTS 

ACO, L 1 
0 

c;:::.17 

551 ·~· 

55:21 

-c:--~.-... -. 
._4 ·~-' .:: -::.· 

c- ;=: .-.:::"': ·-··-•,,.:_-_• 
cac ·-t 1 .. 
. __ J._14-.i-• 

~~5;~7 

552~:: 

552·7· 

C-C:-•-. • .,. 
._t ._f .:1 _·:. 

55:~:·::: 

55:::4 
C' C" ~-. C" ._ .. _,.:., .. _. 
55·:.:~. 

5540 
5541 
554~! 

554:~: 

121c: 
121 [I 
i .-, .• I::' 
---.1'-

1:-::lF 
1:22•) 
i 2:: 1 
1 ~;~2~:~ 
12:2:::: 
122-'l 
1 ·;--,t.-.,17_._._. 
122;_:. 
12:2.7 
1 .-,.-,.::. ..:... .._._. 
12;:-;· 
1.22A 

'· 22F.: 
1 r1·::-1r: 
122[1 
122E 
122F 
12:3t) 
1231 
1232 

FLNOHM 
!EXP 
P~JR2 

FLOATING POINT NORMALIZE 
I N·:A::RT EXPONENT FROM STACK - COME HERE BY ._IMP ONL V ! 
MULTIPLY BY 2**<AC3> 

THE LEAST SIGNIFICANT 8 BITS OF THE EXPONENT ARE 
INSERTED INTO THE LEAST SIGNIFICANT 8 BITS OF AC1 AFTER 
CACO,AC1) IS NORMALIZED; UNDERFLOW AND OVERFLOW ARE CHECKED. 

15·:-~ ·;1 r, FLNOF:M: .J::::R 
J C1)(.1 A IE:;\P: XCHf.:S 
[1~)-:;,) {~ ST 
,; .. +01·) H PULL 
i51E {i .J::;R 
DC:?O A ST 
cc::::o {~ LD 
6[101) A RXCH 
A::::DA*A AND 
(:.[li)t) A RXCH 
791)1) A AISZ 
1.91)5 A .JMP 
FOD7~·{% SKNE 
1901 A ._IMP 
1902 A .JMP 
COD::::*A LD 
ECDD*A ADD 
ll-502 f°'.t $CKZ: BOC 
F4CC*A SKNE 
5300 A LI 
t.CCO A $CKE: RXCH 
9CD:3*A SKG 
9DC4*A SKG 

E2S 
ACO 
ACO, XTEMP 

.AC:O 
FRNORM 
AC:3, TAC3 
AC:3, XTEMP 
ACO, AC:i 
ACI), ==OF FOO 
ACO, AC1 
AC!, 0 
$CKZ 
ACO, =08000 

+2 
$CKZ 
Ac:o, =OCOOO 
AC~:3, =1 
NZRO, $CKE 
AC:l, =O 
AC3, 0 
AC3,ACO 
ACO, =127 
ACO, =-129 

EXPONENT TO STACk 
PULL EXPONENT, SAVE IN XTEMP 

NORMALIZE FRACTION 
SAVE AC3; RECOVER EXPONENT 

MASK OUT EXPONENT FIELD 

CHECK FOR 8000 0000 AGAIN 

IF MANTISSA IS ZERO, CLEAR EXP 

ZERO - CLEAR EXPONENT 
CHECK EXPONENT VALIDITY 
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5544 1233 19:30 A 
5545 1234 AE:D5*A 
55116 122:5 6FOO A 
554 7 12~:iS 59CO A 
5548 1237 CC70 A· 
5549 123E: :3600 A 
5550 . 123'? 8000 A 
5551 123A 152B A PWR2: 
5552 12::m 1 COO A 
5~·~·:3 1 2:::c 68CO A 
5'554 12::::[1 1 COO A 
5555 1 2:?.:E 1. 9DE ~"\ 

.JMP 
AND 
RXCH 
RXOR 
LD 
PFLG 
RTS 
.JSR 
XCHRS 
RADD 
XCHRS 
.JMP 

FR ANGE 
ACO,=OFF 
ACO,AC3 
AC3,AC1 
AC3,TAC3 
OVFLW 
0 
E2S 
ACO 
AC3,ACO 
ACO 
IEXP 
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OVERFLOW OR UNDERFLOW 

. ; NO OVERFLOW 

MULTIPLY BY 2**<AC3> 
;. BY ADDING <AC3> TO EXPONENT 

5'55t. 
$557 FRNORM FRACTIONAL NORMALIZE CLISED BY IEXP> 

EXPONENT IS IN XTEMP 
~,5~·?' 

554~.f) 

5561 113F B8D6*A FRNORM: 
5562 1240 1902 A 
556:3 1241 F4CC*A 
55;.4 1242 8000 A 
55~.5 124:3 420::: A $1: 
5566 1244 15C5 A 
5567 1245 1501 A 
5568 124t.'.:. 19C3 A 
5569 1247 4106 A FRPN: 
5570 1248 B8DC*A $2: 
5571 1249 1900 A 
5572 124A 15CE A 
5573 124B AC80 A 
5574 124C SCOO A 
5575 12.'JD 19Fr~ A 
5576 124E 5C40 A $4: 
5577 124F 51F1 A 
557E: 1250 E480 A 
557-;:· 1 ;~51 [14.:::c) A 
55:::0 1252 5100 A 
5581 1253 3800 A 
55:::2 1:254 24tX3 A 
5583 1255 2003 A 
5584 1256 19F1 A 
5585 1257 E4D4•A $ROUND: 
5586 1258 6000 A 
5587 1259 A8DA*A 
5588 125A 6000 A 
55S9 125B 6200 A 
5590 125C 5200 A 
5591 1250 7480 A 
5592 125E 6600 A 
5593 125F 4C01 A 
5594 1260 8000 A 
5595 1261 CODC•A $0VF: 
559~. 1262 51 (H) A 
55'?7 126:3 8C80 A 

. LOCAL 
SKAZ 
.JMP 
SKNE 
RTS 
BOC 
.JSR 
... •~m 
.JMP 
BOC 
SKAZ 
._IMP 
.JSR 
DSZ 
NOP 
.JMP 
RCPY 
LI 
ADD 
ST 
LI 
PFLG 
ROR 
SHR 
.JMP 
ADD 
RXCH 
AND 
RXCH 
PUSH 
LI 
RADC 
PULL 
BOC 
RTS 
LD 
LI 
ISZ 

AC0,=07FFF 
$1 
AC1,=0 
0 
POS,FRPN 
D2C 
FRPN 
D2C 
ZR0,$4 
AC0,=04000 
$ROUND 
DSHL 
XTEMP 

$2 
AC1,ACO 
AC1,-15 
AC1,XTEMP 
AC1,XTEMP 
AC1,0 
LINK 
ACO, 1, 1 
AC1, 1, 1 
$2 

· AC1, =080 
ACO,AC1 
ACO,=OFFOO 
ACO,AC1 
AC2 
AC2,0 
AC2,ACO 
AC2 
OVF,$0VF 
0 
ACO,=Q4000 
AC1, O 
XTEMP 

0000 0000 OR 8000 0000 ? 

; YES - OK AS IS 
IF VALUE IS NEGATIVE THEN: 

COMPLEMENT 
; NORMALIZE 
; COMPLEMENT AND RETURN 
; NORMALIZE POSITIVE CACO,AC1> 
; TEST BIT 14 

BIT 14·= 1, DONE 
; BIT 14 = o, SHIFT 1 LEFT 
; DECREMENT EXPONENT 

; TEST NEXT CONFIGURATION 
; ACO=O, SO MOVE AC1 TO ACO 
; <CUTS MAX # SHIFTS TO 15> 
; AD.JUST EXPONENT <SUBTRACT 15) 

~ SHIFT ACO RIGHT 1 BIT 

ROUND RESULT TO 24 BITS 

; MASK OUT EXPONENT FIELD 

OVFL <8000 0000> 
CONVERT TO .4000 0000, 
~ INCREMENT EXPONENT 
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12fA 8000 A 
1265 8000 A 

RTS 
RTS 

0 
0 
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55-;"18 
5599 
5600 
5601 E2S. - EXTRACT EXPONENT·TO STACK.Sc CLEAR EXPONENT BITS 
5,~.t;>2 

56(>3 
5604 
5.~.(>5 

~f:..(,,~. 

5607 

5t-.09 
~~·lt) 

56 J 1 
5:S12 
5~.1 ~~ 

5 ~ 1 ll 

1266 
1267 
126°8 
12tS :.1 
12t·A 
12~.E: 
126(: 
1 :26[1 
12c·E 
12t·F 
1 :270 

D46E A E2S: 
6[100 A 
?'1E:D~5*A 

E:;; D•+ * t1 
A4Dt~*f-I 
1coo· A 
(:.1)01) A 
COf:.E ·~ (.~f:Di'.i·:;.A 

C.D01) A 
:;:(>00 ,:i 

561~ 1271 ~~co A FRANGE: 
5r~.1 .:~. 127.2 42t):;: () 
5.:~. 1 7 127~: ~t(>:~:(> {% 

5.~.1 ~:: 121 ,l ·;:·4c:4 *?~ 

:::.::o 1276 ~·02<::. A OVFERR: 
5~21 1277 94C4*A MAXVAL: 

562::.: 127·:.1 !.:•C40 .A 
5l.24 17.7A 420:::: A 
5625 1278 COD7*A 
562(:. 127C C504 *i~ 
5627 127D (:O(H) A 
5628 127E C0D6*A SMAXP: 
~~62·:;· 1 :YlF C:!O::!*f'.'.) 
56::::0 1280 t:OOO A 
5631 1281 017F A 

1282 FF7F {~ 

12::::;: 0000 A 

ST 
RXCH 
AND 
SKAZ 
OR 
XCHRS 
PUSH 
LO 
AND 
RXCH 
F<TS 

RXCH 
BOC 
LI 
.JSR 
._IMP 
LI 
.JSR 
SFLG 
RCPV 
BCtC 
LD 
LD 
RTS 
LO 
LD 
RTS 
. POOL 

AC1,TAC1 
ACQ,AC1 
ACO,=OFF 
ACQ,;080 
ACO,=OFFOO 
ACO 
ACO 
ACO,TAC1 
ACO,:OFFOO 
ACO,AC1 
0 

AC3~AC1 
POS,OVFERR 
AC0,48 
WARNING 
RSLTO 
AC0,38 
WARNING 
OVFLW 
AC1,ACO 
POS,$MAXP 
AC0,=08000 
AC1,=017F 
0 
AC0,=07FFF 
AC:1,=0FF7F 
0 
3 

SIGN EXTEND EXPONENT AND PUSH 
ONTO STACK 

; EXCHANGE WITH RETURN 

; CLEAR EXPONENT FIELD IN AC1 

EXPN INTO ACO, DATA SIGN INTO 

·; UNDERFLOW 

; RETURN 0 RESULT 
OVERFLOW 

SET OVERFLOW FLAG 

MAX NEGATIVE VALUE 

MAX POSITIVE VALUE 

INTFL : INTEGER TO FLOATING POINT CONVERSION 
5.S:~~4 

5,s~=:s 

5,;.~:::!::. 

562:9 
5~.40 
5h41 
5~.42 

5643 
5644 
5645 
5646 
5(:.47 
5648 
5649 

1284 
12~35 

1286 
12~:::7 

12E:8 
1289 

12E:A 
128E: 
128C 
128D 
128E 

DC70 
5100 
5:30F 
6:300 
CC70 
1 ·~1·~:3 

15DB 
D06D 
DC70 
6400 
4101 

A INTFL: ST AC3,TAC3 
A LI ACl,O ; CLEAR FRACTIONAL BITS 
A LI AC3,15 ; 15 BIT INTEGER MA(;NITUDE 
A PUSH AC3 
A LD AC3,TAC3. 
A .JMP IEXP 

FLINT INTEGER FUNCTION <FLOATING POINT OPERAND t< RESULT> 

. LOCAL 
A FLINT: .JSR E2S 
A ST ACO, TACO . 
A ST .AC3,TAC3 
A PULL ACO 
A BOC ZRO,$FN 
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4209 A 
5651 1290 C06D A $FN: 
5652 1291 .tl203 A 
5653 1292 COD8*A 
5654 1293 5101 1 A" 
5655 1294 1902 A 
5656 1295 5000 A $FO: 
5657 1296 5100 A 
5.658 1297 CC70 A $F3: 
5c.59 1298 8000 A 
5660 1299 5FOO A $F1: 
5661 129A 9DE8*A 
sc.i::2 12·n=: 1 902 A 
5,;..;. ·;: 1291:: C06D A 
5~b~ 12~0 1905 A 
5~~~ 129E C06D A $F1A: 

5~.t.7 12AO ED34i-~A 
5668 12A1 94CO*A 
5·~·e·9 12A2 ~):31F A 

12A4 CC70 A 
i-F2: 

BOC 
LO 
BOC 
LD 
LI 
.JMP 
LI 
LI 
LD 
RTS 
RCPY 
SKO 
.JMP 
LO 
.... IMP 
LD 
CAT 
ADD 
dSR 
LI 
PUSH 
LD 
.JMP 

POS,$Fl 
ACO,TACO 
POS,·$FO 
ACO,=OCOOO 
ACf,1 
t.F3 
ACO,O 
AC1, 0 
AC3,TAC3 
0 
ACO,AC3 
AC0,=23 
$F1A 
ACO,TACO 
$F2 
ACO,TACO 
AC3, 1 
AC3,=31 
ADSHR 
AC3,31 
AC3 
AC3,TAC3 
IEXP 
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EXPONENT <= 0 

; NEG NUM: RETURN -1 

; POS NUM: RETURN 0 

EXPN :> 23 -- NO FRACTIONAL PAR 

REMOVE FRACTIONAL PART <SHIFT 
; THEN NORMALIZE> 

; EXPONENT NOW 31 

FLC•ATit.ic; POINT TO INTEGER <SINGLE WORD> CONVERSION 
IFIX FLOOR FUNCTION <GREATEST INTEGER <= NUMBER> 
ROUND ROl,.IND TO INTEGER 

5677 
567:3 
5679 
5681) 

RETURN: RTS 0 N < -32768 OR N :> 32767 
RTS 1 -32768 <= N <= 32767 

5681 12A6 D07F A ROUND: 
56::::2 12A7 4201 A 
5(:.:3:;: 12A::=: ·;·4BF*A 
5684 12A9 CSDC*A 
5685 12AA 3300 A 
5686 12AE: 94BC*A 
5,~.:=:7 12.AC: 1 '7'l):::: A 
5688 12AD D07F A IFIX: 
56:::9 :I 2AE 4201 A 
5c090 12AF 94BF*A 
5691 1280 1585 A IFIX2: 
56·~;~ 12B 1 D06D A 
569:3 12B2 DC70 A 
56·/4 12B.::: ~.401:> A 
5695 12B4 5FOO A 
5696 12f:5 4DDF A 
5697 12E:6 9C:D1~A 
5698 12B7 1913 A 
5699 12B8 C07F A 
5700 12B9 4209 A 
5701 12BA FD1B•A 
5702 12BB 1 ·~01 A 
5703 12E:C 1904 A 

ST 
BOC 
.JSR 
LO 
LI 
.JSR 
._IMP 
ST 
BOC 
.JSR 
.JSR 
ST 
ST 
PULL 
RCPY 
BOC 
SKG 
JMP 
LO 
BOC 
SKNE 
JMP 
JMP 

ACO,SCRB 
POS,. +2 
NEGATE 
AC2,=04000 
AC3,0 
FLA DD 
IFIX2 
ACO,SCRB 
POS,IFIX2 
NEGATE 
E2S 
ACO,TACO 
AC3,TAC3 
ACO 
ACO,AC3 
NEG,$FO 
AC0,=15 
$15 
ACO,SCRB 
POS,$12 
AC3i·=16 
. +2 
$I1 

SAVE SIGN 
TAt(E ABSOLUTE VALUE 

ADD 0.5 

SAVE SIGN 
TAKE ABSOLUTE VALUE 

GET EXPONENT 

; -32768 IS NOT ERROR - CHECK 
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5704 
571)5 
571)(:. 
5707 
57(>:=: 
5709 
5710 
5711 
5712 
571~: 
5714 
571~· 
5716 
5717 
5? 1::: 
c571 ·~ 
5720 
5721 
5722 
c::.., .-, .-. 
~• 1.~.:.· 

5724 
5725 
572.tS 
5727 
5728 
5729 

5730 
57:;:1 
57::=:2 

5734 
C"-r~-.c:........ .:.·-· 
57:;:6 
5737 

5740 
5741 
5742 
574:;: 
5744 
5745 
5746 
5747 
574:~: 

574·;· 
5750 
5751 
5752 
575~: 

5754 

12BD 
12BE 
12E:F 
12CO 
12C1 
12c:2 
12c::=: 
12C4 
12C5 
12c.::. 
12C7 
12c::: 
12C9 
12CA 
12CB 
12CC 
12CD 
12CE 
12CF 
12[1(> 
12[11 
12D2 
12ri:::: 
12[14 

12[15 
12D6 
1 :2[17 
12[1:;:: 

12[1'? 
12DA 
12DE: 
12DC 
12DD 
12DE 
12DF 
:!.2EO 
t2E1 
12E2 
12E:3 

12E4 
12E5 

. ' 

ccu.:.o A LD ACO,TACO CHECK FOR 32768 
95H::*A JSR DSHL 
FOD7*A St<NE AC0,=08000 
1908 A JMP $14 
C4D7*A. $11: LD ACl,=-08000 . ; RETURN -32768 
1901 A .JMP 
C4DC.*A $12: LD 
CC70 A $I3: LD 
5t).::~ ... 1- A LI 
94C:t:4"*A JSR 
5C40 A RCPY 
::::C>l)1) A RTS 
CC70 A $I4: .LO 
:=:oo 1 A RTS 
7301 A !H5: CAI 
EI11):;::*A ADD 
COC.D A L[I 
·~·4CO*A JSR 
C07F A LD 
4201 A E:oc 
7101 A CAI 
5C40 A RCPY 
CC70 A LO 
8001 A RTS 

001F A POOL 
0011) A 
121 ·?.1 T 
(H)(>i) A 

$13 
AC1,=07FFF 
AC3,TAC3 
AC0,52 
WARNING 
AC1,ACO 
0 
AC3,TAC3 
1 
AC3, 1 
AC:3, =31 
ACO,TACO 
ADSHR 
ACO,SCRB 
POS,. +2 
AC1, 1 
ACl,ACO 
AC3,TAC3 
1 

4 

RETURN +32767 

IFIX WARNING 

NOW RETURN MAX INTEGER 

- 32768, NORMAL RETURN 

SHIFT OUT FRACTIONAL PART 
; · LEAVING CINL Y INTEGER IN AC 1 

• 
CHECK SIGN FOR RESULT 

RETURN RESIJL T IN A•:::o 
RESTORE AC3 AND RETURN 

RNDCX>: RANDOM NUMBER FUNCTION 

THE ARGUMENT IS IGNORED AND MAY BE OMITTED 

RNDNLIM = <A * RNDNUM + C) MOD 65536 
THEN 16 E:IT POSITIVE NUMBER IS TREATED AS A FRACTION. 

REFER TO KNUTH·' S -'::;EM I NUMERICAL ALGORITHMS,., CHAPTER 3. 

COE:6 A RND: LD ACQ,RNDNIJM ; MULTIPLY RNDNUM BY A 
C509 A LD AC1, A 
·~4E::::*A JSR ·MULT 
5C40 A ~CPY AC1,ACO 
EH>7 A ADD ACO,C 
[11):3~. A ST ACO,RNDNUM STORE NEW VALUE 
5100 A LI AC1,0 
:;::::()') A PFLG LINK 
241)3 A ROR ACO, 1, 1 SHIFT ACO RIGHT 1 BIT INTO AC1 
2[10:3 A SHR AC1, 1, 1 
9'?F4*A 11..IMP FLNORM 

04:::5 A A: . WORD 1157 
:;:t.:.19 A C:: . WORD 13849 
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5755 
5756 
5757 

EXPONENTIAL SERIES ROUTINE 

PAGE 116 

5758 
5759 
5760 
5761 
5762 

ON ENTRY: AC3 POINTS TO DATA AREA; ACO,AC1 HAS ARGUMENT 
XX· = X*X <X IS THE ARGUMENT IN ACO,AC1> 
EPSER =AO+ A2*XX + A4*XX**2 ~ A6*XX**3 + A8*XX**4 + ... 

= <<<< ... +AS>*XX+A6>*XX+A4>*XX+A2>*XX+AO 

576:3 
5764 12E6 CBOO A EPSER: 
5765 12E7 7AFF A 
5766 12E8 D87A A 
5767 12E9 6A80 A 
57e.::: 12EA t·ACO A 
57~.'9 12Et::: 7A01 A 
577() 12EC D;:::79 A 
5771 12ED 5EOO A 
5772 12EE 5F40 A 
5773 12EF 94BD*A 
5774 12FO 
5775 12F2 CC79 A 
5771::. .12F8 7E:FE A 
5777 12F4 DC79 A 
5778 12F5 C302 A 
577"':/ 12F C. C703 A 
5780 12F7 $LOOP; 
5781 12F9 94BD*A 
5782 12F A CC7'?' A 
578:3 12FB 7BFE A 
5784 12FC DC79 A 
57E:5 12FD CB02 A 
5786 12FE CF03 A 
5787 12FF 94BC*A 
57€::3 1:~:(>() AC:7A A 
5789 1:301 19F5 A 
5790 1302 8000 A 
5791 

. LOCAL 
LD 
AISZ 
ST 
RADO 
RADO 
AISZ 
ST 
RCPV 
RCPV 
.JSR 
DST 
LD 
AISZ 
ST 
LD 
LD 
DLD 
'-ISR 
LD 
AISZ 
ST 
LO 
LD 
.JSR 
DSZ 
.JMP 
RTS 

AC2, <AC3> 
AC2,-1 
AC2,COUNT 
AC2,AC2 
AC3,AC2 
AC2,1 
AC2,ALAST 
ACO,AC2 
AC1,AC3 
FLMULT 
ACO,XX 
AC3,ALAST 
AC3,-2 
AC3,ALAST 
AC0,2<AC3> 
AC1,3<AC3> 
AC2,XX 
FLMLILT 
AC3,ALAST 
AC3,-2 
AC3,ALAST 
AC2,2<AC3> 
AC3,3<AC3> 
FLA DD 
COUNT 
$LOOP 
0 

; SAVE COUNT OF COEFFICIENTS 

ALAST = ADDR OF LAST COEFFICIE 

; xx = x * x 

LOAD LAST COEFFICIENT 

i INITIAL VALUE = LAST COEFF 

; MULTIPLY LAST VALUE BY XX 

; ADD NEXT COEFFICIENT 

·; CHECK IF DONE 

5792 
57·~3 

TRIG ROUTINES SIN<X>, COS<X>, TAN<X> 

5794 1303 TAN: 
5795 1305 150E A 
5796 1306 
5797 1 :31):3 
5798 130A 1506 A 
5799 1:30B 
5800 1300 7AOO A 
5801 1:=:0E 98E:E*A 

! 5802 130F 5DOO A 
5803 1:310 9940*A 
5804 
5805 1311 SINE: 
5:306 131:3 94BC*A 
5807 1314 COS: 
5808 1316 953B*A 

DST 
.JSR 
DST 
DLD 
.JSR 
DLD 

·AISZ 
.JMP 
RCPV 
JMP 

OLD 
.JSR 
DLD 
.JSR 

ACO,SCR 
cos 
ACO,SCRA 
ACO,SCR 
SINE 
AC2,SCRA 

.AC2, 0 
FLDIV 
ACO,AC1 

.OVFERR 

AC2,NP2 
FLADD 
AC2,TWOPI 
FL MOD 

; TAN<X> = SIN<X>/COS<X> 

; NO DIVISION lF 
COS<X>=O 

; OVERFLOW - SIGN OF SIN<X> 
; DETERMINES RESULT 

; SINE: ADD -PI/2 TO DATA 
; THEN TAKE COSINE 
; TAKE ARG MOD 2*PI 
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5809 1 :31 7 CD3B*A 
5810 1318 19CD A 
5811 
5812 1319 64:37 A TWOPI: 

131A ED03 A· 
.5813 1318 9878 A NP2: 

131C 1301 A 
5814 

LD 
JMP 

. WORD· 

. WORD 

AC3,=COSA 
EPSER 

06487,0ED03 

09878,01301 

; DO POWER SERIES NOW 

; 2 * Pl 

; Pl/2 

5815 
5816 
5817 

LN LOG<X> = NATURAL LOG <BA$E ~> 

LOOE<X> = LOGECM> + B•LOGE<2> , WHERE X = M•2**B 
5818 
~819 1310 4110 A LN: 
58:20 131E 4iHC A 
5921 131F FODC A 
5822 1320 1901 A 
5823 1321 1902 A 
5824 1322 F4DD A 
5825 132:3 192A A 
5826 1324 952F*A $1A: 
5827 1 ~:25 6600 A 
5828 1326 D:37F A 
582'? 1:327 1517 A 

5831 132A CD2A*A 
5832 1328 15BA A 
~s:33 1 ::::2c: 
58:34 1 :32E 94BD*A 
5835 132:F 5:301 A 
5836 1330 9525*A 
5t::37 1 :331 
5€:3:3 13:3:;: c:c)·1F A 
5839 1334 94B6*A 
5$4() 1~:35 

5841 1337 94BD*A 

BOC 
BOC 
S•<NE 
._IMP 
JMP 
SKNE 
JMP 
JSR 
PULL 
ST 
._!SR 
DST 
LD 
._!SR 
OLD 
._!SR 
LI 
JSR 
DST 
LD 
._ISR 
OLD 
JSR 
OLD 

5843 133A 98BC*A JMP 
5844 133B 502A A ARGERR~ LI 
:.::;:45 1 :33C 98C5*A JMP 
584c· 

ZRO, AROERR CHECJ:: OPERAND 
NEG,ARGERR 
ACO,FL1 LOGE<l> IS 0 
. +2 
t1A 
AC1,FL1+1 
RSLTO 
E2S ; REMOVE AND SAVE EXPONENT 
AC2 
AC2,SCRB 
XOVER ; CALCULATE <X-1)/(X+1> 
ACO,SCR 
AC3,=LNDATA DO POWER SERIES 
EPSER 
AC2, SCR ; MULTIPLY BY <X-1>./(X+l> 
FLMULT 
AC3,1 MULTIPLY BY 2 <ADD 1 TO EXPONE 
PWR2 
ACO,SCR SAVE LOGE<M> 
ACO,SCRB ·TAKE EXPONENT* LOGE<2> 
INTFL 
AC2,LN2 
FLMULT 
AC2,SCR ; NOW ADD 2 PARTS 
FLADD 
AC0,42 ; ARGUMENT OUT OF RANGE FOR FUNC 
RUNE RR 

5E:47 1330 58B9 A LN2: 
133E OAOO A 

.WORD 058B9,0AOO ; LN<2> 

5848 ; 
5849 133F XOVER: 
5E:50 1:341 
5851 1343 94BC*A 
5852 1344 
58~3 t34c. 
5854 1348 COD8*A 
5:::55 1 ~:49' 5101 A 

, 5856 134A 94BC*A 
5857 1348 
5858 134D 98BE*A 
5859 

DST 
OLD 
JSR 
DLD 
DST 
LD 
LI 
JSR 

. OLD 
JMP 

ACO,SCRA 
AC2,FL1 
FLADD 
AC2,SCRA 
ACO,SCRA 
ACO,=OCOOO 
AC1, 1 
FLADD 
AC2,SCRA 
FLDIV 

; CALCULATE <X-1>/<X+l> 
; FOR LN, ARCTAN 

; EXCHANGE < X+l > AND < X > IN SCRA 

; ADD -1 
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5860 134E 5000 A RSLTO: LI ACO,O ZERO RESULT: SQR(O), LOG<l) 
58~·1 134F 5100 A LI AC1,0 
5862 1350 8000 A RTS 0 
5863 1351 1276 T . POOL 6" 

1352 llFA T· 
1353 1523 "T 
1354 1266 T 
1355 153A T 
1356 123A T 

5864 
5865 EX PON EXP<X> = EXPONENTIAL FUNCTION 
5866 
5867 1357 EX PON: DLD AC2,L2E ; xx = X*LOG2CE> 
5868 1-35"?' 94BD*A JSR FLMULT 
5869 135A DST Aco,xx 
5870 135C 94B4*A JSR IFIX ; SCRB = ENTIER<XX> 
5871 1350 5COO A NOP 
5872 135E D07F A ST ACO,SCRB 
5873 135F 907D*A SKO AC0,=-127 ; < -126 ? 
5874 1360 19ED A JMP RSLTO ; YES - ZERO RESULT 
5875 1361 9D7C*A SKG AC0,=126 > 126 ? 
5876 1362 1.902 A ,JMP tEXP1 
5877 1363 5100 A LI ACt, 0 ; YES - OVERFLOW 
5878 1364 99EC*A JMP OVFERR 
·5979 13t.5 94B6*A $EXP1: JSR INTFL 
5880 1366 DST ACO, SCR · ; SCR = FLOATCSCRB> 
5881 1368 94BF*A .JSR NEGATE ; xx = XX-SCR 
5882 1369 DLD AC2,XX 

·.5883 1:;:6B 94BC*A JSR FL ADD 
5884 136C DST ACO,XX 
s::::=:5 136E 5EOO A RCPV ACO,AC2 ; SCRA = XX*XX 
s:::s~. 1:~:6F 5F40 A RCPV ACl, AC3 
58:::7 1''370 94BD*A .JSR FLMULT 
5888 1371 DST ACO,SCRA 
5889 1373 DLD AC2,EXPA ; SCR = SCRA+EXPA 
58'~0 1::::75 94BC*A .JSR FL ADD 
5891 1376 DST ACO,SCR 
5892 1:378 SEOO A RCPY ACO,AC2 SCR = EXPB/SCR 
'589:3 1:37·;t 5F40 A RCPY AC1,AC3 
5894 137A OLD ACO,EXPB 
5895 1:37C 94BE*A JSR FLDIV 
5s·s-1~. 1370 DST ACO,SCR 
5897 137F DLD ACO,EXPC SCR = EXPC*SCRA+EXPD-XX-SCR 
5898 1381 DLD AC2,SCRA 
5E:99 1383 94BD*A JSR FLMULT 
5900 1384 DLD AC2,EXPD 
5901 1386 94BC*A JSR FL ADD 

' ~90? 1::::87 DLD AC2,XX 
5903 1389 9555*A JSR FL SUB 
5904 13f:A OLD AC2,SCR 
5905 138C 9552*A .JSR FL SUB 
5906 13:30 5EOO A RCPY ACO,AC2 ; ANSWER = C<XX/SCR>+0.5> 
5907 i38E 5F40 A RCPV . ACl, AC3 J * 2*•<SCRB+1> 
5908 138F DLD ACO,XX 
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5909 1:391 94BE*A .JSR FLDIV 
5910 1.392 c:::DC*A LD AC2,=04000 ADO 0. 5 
5911 1~:93 5301) A LI AC3,0 
5912 1394 94BC*A .JSR FLADD 
5913 13·~5 CC7F A· LO AC3,SCRB 
5914 139~. ECDD*A ADD AC3,=1 
5915 1397 9':1BE*A .JMP PWR2 
5911;. 
5917 1:39::~ 576A A EXPA: . WORD 0576A,OE107 j 87. 417497 

1~399 E107 A 
5918 1::::9A 4D:3F A EXPB: . WORD 04D3F,0100A 617. 9723 

139B 1DOA A 
5919 1::::9c 46FA A EXPC: . WORD 046FA,074FC . 03465739 

1::::9[1 74FC A 
5920 139E 4FAC A EXPD: . WORD 04FAC,0304 9.954596 

139F 0::::04 A 
5921 13AO 5C55 A L2E: . WORD 05(:55,01001 ; 1.442695 = LOG2<E> 

13A1 1 [1(>1 A 
5922 
5•;•23 SQUARE ROOT Sf~R< X > 
5924 
5925 13A2 41AB A SQRT: BOC ZRO,RSLTO ; CHECK ARGUMENT 
5926 t:=:A3 4E:·:;'7 A BOC NEG,ARGERR 
;:"11-,, .. ~..,. 
-·~,,;;../ 13A4 '?5'4F*A JSR E2S ; TEST EXPONENT FIELD 
5928 1::.:A5 i~.400 A PULL ACO 
5929 1:=:A6 (1450 A ST AC1.0P1+1 ; OP1 = MANTISSA 
59:;:0 13A7 5:;:t)l A LI AC3, 1 
5931 13A:=: 4:=:0E: A BOC BITO,SQODD ; TEST IF EXP IS EVEN OR ODO 
5932 13A'? 94CO*A .JSR ADSHR ; EVEN: OP2=<E.12>-1 
59:;::;: 1;'.::AA EODB*A ADD AC0,=-1 
5•;-34 13AB D05E A ST ACO,OP2 
59::::5 1:3AC DLD ACO,OP1 SCR = SB2+SA2*0F'1 
5·~1:;:6 13AE DLD AC2,SA2 
5·~:37 13BO 94E:D*A JSR FLMULT 
5938 1::::E:1 C929 A LD AC2,SB2 
59:39 13E:2 CD2'? A LO AC3,SB2+1 
5941) 1~:E::3 l'?'OD A .JMF' SQ2 
5941 13B4 94CC>*A SGJODD: .JSR ADSHR ODD EXPONENT 
5942 13B~5 D05E A ST ACO,OP2 OP2 = E/2 
5943 13E:6 OLD ACO,OP1 ; OP1=0P1/2 
5944 1:3E:E: 5:3FF A LI AC3,-1 
5945 13B9 ;159C*A .JSR PWR2 
5946 13E:A DST ACO,OP1 
5947 1:;:E:C OLD AC2, SA1 ·. SCR = SB1+SA1*0P1 
5':14·8 13BE 94E:D*A .JSR FLMULT 
5949 1:;:E:F OLD AC2,SB1 
5950 1:;::c1 94E:C*A SQ2: .JSR FL ADD 
5951 13C2 151):3 A .JSR NWTN SCR = NWTN<SCR>/2 
5';t52 13C:3 5:=:FF A LI AC3,-1 
595~: 1:;:c4 9591*A JSR PWR2 
5954 13C5 1505 A .JSR NWTN ; ITERATE: AGAIN 
5955 13C6 5::::FF A LI AC3,-1 
5956 13C.7 95:::E*A .JSR PWR2 
5957 13(::3 15(>2 A .JSR NWTN ; RESULT = NWTN<SCR> * 2**0P2 
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5958 1~:C9 CC5E A LD AC3,0P2 
5959 13CA 998B*A JMP PWR2 
59~.o 
5961 13CB NWTN: DST ACO, SCR ·· ; SCR = CACO,AC1> 
5962 13CD 5EOO A· RCPV ACO,AC2 ; CACO,ACl>=<SCR+OPl/SCR> 
5963 13CE 5F40 A RCPV AC1,AC3 
5964 13CF DLD ACO, OP.I 
59c.s 1 :3[11 94BE*A JSR FLDIV 
!.:15''60 1 ::::i::i2 OLD AC2,SCR. 
5967 1304 9:3BC*A JMP FLA DD 
5968 
5969 1305 7000 A SA1: . WORD 01000,00000 ; 0. 875 

1306 0000 A 
5$'70 13(17 ~l754 A SB1: . WORD 04754,04BFF 0.27863 

t:3D:3 4E:FF A 
5971 13D9 4AOO A SA2: . WORD 04AOO,OOOOO 0. 578125 

13DA l)l)OO A 
5972 13DB 6C:OO A SB2: . WORD 06COO, OOOFF · ; 0. 421875 

13DC OOFF A 
5973 13DD FF81 A . POOL 3 

13DE 007E A 
t:3DF 11C5 T 

5974 
5975 ; 

5976 POWER <OP1> ** <OP2> 
5977 
5978 THIS ROUTINE IS CALLED ONLY BY THE EXPRESSION ANALYZER; 
5•;>79 THEREFORE THE ARGUMENTS ARE IN BOTH THE REGISTERS AND 
59$0 IN BASE PAGE. 
5981 
5982 IF THE POWER IS A POSITIVE INTEGER, THEN THE CALCULATION 
598:3 IS BY REPEATED MULTIPLICATION; OTHERWISE A SERIES IS USED. 
5984 
5985 13EO FOCC*A POWER: SKNE ACO,=O OP1=0 -- 0 RESULT 
5986 13E1 995C*f."1 ._IMP RSLTO 
5987 13E2 FBCC*A SKNE AC2,=0 J OP2=0 -- 1 RESULT 
5988 1 ~~.E~3 191C A JMP RSLT1 
5989 13E4 5C80 A RCPY AC2,ACO USE SERIES IF EXPONENT IS NEGA 
5990 13E5 4B07 A BOC NEG,$PSER 
5991 i3E6 5DCO A RCPY AC3,AC1 
·5992 1:3E7 94B7*A JSR FLINT ; IS THE POWER AN INTEGER? 
59'i>3 1:3E8 F05E A SKNE Aco, OP2 . 
5994 1:3E9 1 ~'01 A JMP . +2 
5995 13EA 15102 A .JMP $PSER J NO 
5996 13EB F45F A SKNE ACl, OP2+1.· 
5997 13EC 1907 A JMP $PMULT ; YES 
5998 13ED $PSER: OLD ACO,OP1 ; X**Y = EXP<Y*LN<X>> 
5999 13EF 954F•A .JSR LN 
6000 13FO OLD AC21.0P2 
6001 13F2 94BD*A JSR ·FLMULT 
6002 13F3 994C*A JMP EX PON 
6003 13F4 94B4*A $PMULT: .JSR IFIX ; CONVERT POWER TO INTEGER FORMA 
6004 13F5 994B*A JMP ARGERR ; ... TOO BIG 
6005 13F~. 007A A ST ACO,COUNT. 
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t.01)6 1:3F7 DLO ACO,OP1 
6007 13F9 AC7A A S.PM: osz COLINT MUL'tIPLY <COLINT> TIMES 
600E: l:~:FA 1901 A JMP . +2 
6009 1 ~:FE: :;;:ooo A RTS 0 
6011) 1::::FC DLD · AC2,0P1 
6011 13FE 94E:D*A .JSR FLMULT 
6012 1:3FF 19F9 A JMP SPM 
601:3 14•)0 RSLT1: OLD ACO,FLl RETURN 1 RESULT 
6014 1402 Ea)OO A RTS 0 
6015 
6<)1~. ARCTAN ARC TANGENT 
6017 
~.01s 1403 5201 A ARCTAN: LI AC2, 1 TAKE ABS< X >, SAVING SIGN FLAG 
~.()19 14()4 4202 A BOC POS,ATNO 
t-.020 1405 •:;t4:E:F*A .JSR NEGATE 
6021 1406 52FF A L. I AC2,-1 
60:22 1407 ATNO: DST ACO,SCR 
t-.1Y)·':• - -~-· ! 4()'? D::::4E A ST AC2,ESION 
6024 140A DLD AC2,AV1 TEST RANGE OF ARGUMENT 
t.025 140C 94E:B*A .JSR FLCMP x <= <SQR<2>-1> ? 
t.026 140[1 'll 16 A BOC ZRO,ATN1 
{;,.027 140E 4E:15 A BOC NEG,ATN1 
602:3 140F OLD ACO,SCR 
6029 1411 DLD AC2,AY2 
6030 1413 CD1E A LD AC3,AV2+1 
61):31 1414 94E:B*A JSR FLCMP x <= ($QR<2>+1> ? 
6032 1415 4112 A E:OC ZRO,ATN2· 
6033 1416 4811 A BOC NEO,ATN2 
60'?'4 1417 OLD ACO,FL1 x > CSQR<2>+1) 
60~:5 1't19 OLD AC2,SCR ATN<X> = <PI/2) 
f:a l) :~: (;, 141B 94BE*A .JSR FLDIV - ATNC1/X> 
·" , .... -.-,. 0-..,.:, I 141C 1!:i1A A .JSR ATAN 
/;.(>:::::=: 141[1 94E:F-i."A JSR NEGATE 
c.039 141E DLD AC2,P2 
6040 1420 94BC*A ATN:3: .J::;R FLA DD 
c;.1)41 1421 AC4E A ATN4: DSZ ESIGN ; NEGATE RESULT IF ORIGINAL SIGN 
6042 1422 94BF*A JSR NEGATE WAS NEGATIVE 
604:;: 1'l23 :=:ooo A RTS 0 
6044 1424 ATN1: OLD ACC>, SCR. ; x <= <SQR<2>-1> 
6045 1426 1510 A .JSR ATAN USE SERIES AS IS 
6046 1427 151F9 A .JMP ATN4 
6047 142::: C07B A ATN2: LO ACO,SCR ; CSQR<2>-1> <= x 
b04E: l'l29 C47C A LO AC1,SCR+1 <= <SQR<2>+1> 
6049 142A 9517*A ~•SR XOVER ATN<X> = <Pl/4) 
6050 142B 1508 A .JSR ATAN + ATNC<X-1)/(X+1)) 
c.os1 142C OLD AC2,P4 
6052 142E. 1 ·;·F-1 A JMP ATN3 
l ,-.. r:- --· 
111-"V.,_•-.,> 

6054 142F 6A09 A AV1: . WORD 06A0'7', OE4FF SQRC2>-1 
1430 E4FF A 

6055 14:31 4D41 A AV2: . WORD 04D41,03C02 SQRC2>+1 
14:32 3C02 A 

6056 14~:~: 64E:7 A p?· ...... . WORD 06487,0EDOl PI/2 
14:=:4 ED01 A 



PACE ASSEMBLER REV-A 20 DEC 76 PAGE 122 
BASIC INTERPRETER 11 FEB 77 
MATH PACKAGE ROUTINES 

6057 14:35 64:::7 A F'4: . WORD 06487,0EDOO PI/4 
1436 EDOO A 

c.05::: 
6059 14:;:7 ATAN: DST ACO,SCRA i DO SERIES FOR ATN FUNCTION 
,:.oc.o 1•+3';"i CD1)9*A· LD AC3,=ATDATA 
~.061 14:'.::A 9509*A ~.JSR EPSER 
6062 14:3B OLD AC2,SCRA <ODD POWERS> 
60~.:::: 14::::0 98BD*A .JMP FLMULT 
c.t;;~.4 

6065 143E 134E T . POOL 7 
14·3F 1:31(1 T 
14•l0 .1357 T 
1441 13:2:E: T 
1442 1:;:3F T 
14-43 1563 T 
1444 12Ee. T 
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FL1!1ATIN(; POINT TO A:3C:I I CONVERSION 

. PAGE 'FLOAT I NG PO I NT TO ASC I I CONVERSION·' 

. LOCAL 
6066 
6067 
c·O~.E: 

60c.-:.' FLDEC CONVERT NUMBER IN ACO, AC1 TO ASCI .1 
c0070 
c0071 1445 9499*A FLDEC: 
6072 1446 5220 A 
6073 1447 4202 A 
1S(17 4 1448 52.20 A 
t.075 1449 94BF*A 
6076 144A $P: 
,~,077 i 44C 5C80 A 
6078 144D ·~14~'E*A 

<:·079 144E 
6080 1450 4504 A 
6081 1451 5030 A 
t.0:::2 1452 949E"""A 
60:::3 1453 9·:;00 A 
6084 1454 14E9 T 
6085 1455 5200 A $NORM: 
60:::t. 1456 D:=:49 A 
60:::7 1 457 $N 1 : 

60f:9 1458 9.:.lf:B*A 
6090 1 't5C '-l 2t) 1 A 
6091 1450 1905 A 
60$'2 145E 5001 A 
6093 145F 
6094 1461 150C A 
6095 14~·2 19F4 A 
6096 1463 $N2: 

t.098 1467 94E:E:~;..A 

6099 1468 4215 A 
/.:.100 1469 50FF A 
6101 146A 
6102 146C 1501 A 
610:3 146D 19F5 A 
6104 
6105 146E E049 A SCALE: 
610c· 146F 0049 A 
6107 1470 
6108 1472 94BD*A 
6109 147;2: 
6110 1475 8000 A 
6111 
6112 1476 7A12 A PWR6: 

1477 0014 A 
6113 1478 4C4B A PWR7: 

1479 4018 A 
6114 147A 5000 A FL10: 

147B 0004 A 
6115 147C 6666 A TENTH: 

1470 66FD A 

.JSR 
LI 
BCIC 
LI 
JSR 
DST 
RCPY 
.JSR 
DLD 
BOC 
LI 
.JSR 
.JMP 
. WORD 
LI 
ST 
OLD 
DLD 
.JSR 
BOC 
0JMP 
LI 
DLD 
JSR 
0JMP 
DLD 
OLD 
,J::;R 
BOC 
LI 
OLD 
._ISR 
JMP 

ADD 
ST 
DLD 
.JSR 
DST 
RTS 

. WORD 

. WORD 

. WORD 

. WORD 

SAVE 
AC2,SLANK 
POS,$P 
AC2:, ·· - ·" /256 
NEGATE 
ACQ,VALUE 
AC2,ACO 
OUT1 
ACO,VALUE 
NZRO,$NORM 
ACO, '0'/256 
OUT1 
@. +1 
'.f>DONE 
AC2,0 
AC2,EXPN 
ACO,VALUE 
AC2 •. PWR7 
FLCMP 
POS,. +2 
$N2 
ACO, 1 
AC2,TENTH 
SCALE 
$N1 
ACO,VALUE 
AC2,PWR6 
FLCMP 
POS,$2BCD 
ACC>, -1 
AC2,FL10 
SCALE 
$N2 

ACO,EXPN 
ACO,EXPN 
ACO,VALUE 
FLMULT 
. ACO I. VALUE 
0 

07At2,00014 

04C4B,0401S 

05000.00004 

06666,066FD 

; ·SAVE REGISTERS 
CHECK SIGN 

SAVE ABSOLUTE VALUE 
; PRINT SIGN CHARACTER 

TEST VALUE OF NUMBER 

IF ZERO, PUT OUT 1 DIGIT 

NORMALIZE TO RANGE 
11000,000 TO 9,999,999 

DIVIDE BY 10 IF >= 10**7 

; IF ACO )= 0 THEN DIVIDE 

MULT BY 10 IF < 10**6 

ADD <AC:O> TO EXPONENT 

MULTIPLY VALUE BY <AC2,AC3> 

10· 

0. 1 
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6116 
6117 147E 5068 A $2BCD: LI ACO,TEMP+6 CONVERT TO BCD - 7 DIGITS 
6118 147F [107'? A . ST ACO,ALAST IN TEMP TEMP+6 
~.119 1480 5007 A LI ACO, .7 
6120 1481 D07A A· ST ACO,COUNT 
6121 1482 MODX: DLD ACO,VALUE SAVE OLD VALUE 
6122 1484 DST ACO,SCRA 
612:3 14:::6 OLD AC2,FL10 NEW VALUE = INT <VALUE/10> 
6124 148:3 ·f14r::E*A JSR FLDIV 
6125 1489 94B7*A JSR FLINT 
b126 14:?:A DST ACO,VALUE 
6127 148C DLD AC2,FL10 ; MOD = OLD VALUE 
6128 14:::E '74BD*A JSR FLHULT ; - NEW VALUE * 10 
,;.12·~ 148F '?4BF*A .JSR NEGATE 
~.1 ;;:o 1491) DLO AC2,SCRA 
61~:1 1492 ~'4E:C*A .JSR FLA DD 
c.132 1493 94E:4-r-'A JSR IFIX 
613::: 14·~14 t:•COO A NOP 
61:34 1495 B079 A ST ACO,@ALAST STORE DIGIT 
61"35 1496 AC79 A DSZ ALA ST ; DECREMENT ADDRESS FOR NEXT 
c:t~:t. 14-;q AC7A A DSZ COUNT ; DECREMENT DIGIT COUNT 
b 1 ;;:7 14S'8 1-;-1E9 A .JMP t10DX ; NOT DONE VET 
613~: 1495' ~.:;:,~.E: A LI AC3,TEMP+6 ROUND 7 DIC;JTS TO 6 
b13'?' 149A 5107 A LI ACl,7 ; DIGITS 
6°14(> 149E: c:=:oo A LO ACO, <AC3> ; LEAST SIGN IF GETS 5 ADDED, 
6141 149(: 7Ea)4 A AISZ AC0,4 ; THEN BCD CAR RV IS CHECKED 
(:.142 14'?[1 [1:300 A ST ACO, <AC3> 
614:3 149E C:301) A $ROUND: LD ACO, <AC3) INCR DIGIT Sc CHECt< CARRY 
6144 149F 7801 A AISZ ACO, 1 
·~·145 14AO D:::::oo A ST ACO, <AC3> 
614t. 14A1 ·~1CCE*A SKG AC0,=9 ; CAR RV NEEDED? 
l:.1.47 14A2 1905 A JMP $Ct-IK1 ; NO - ROUNDING DONE 
6148 14A:3 5000 A LI ACO,O ; DIGIT IS, ZERO 
6149 14A4 ·D:::::oo A ST ACO,. <AC3> 
C.150 14A5 7E:FF A AISZ AC3,-1 ; GO TO NEXT DIGIT 
c0 151 141~6 79FF A AISZ ACl,-1 
6152 1·1A7 19F6 A .JMP $ROUND 
6153 14A8 5:.::~.A A $CHK1: LI AC3,TEMP+5 CHECK NUMBER OF SIGNIFICANT 
6154 14A9 5106 A LI AC1, 6 ; DIGITS (6 MAX> 
6155 14AA c::::oo A $CHKD: LD ACO, <AC3> 
615¢:. 14AB 4507 A BOC NZRO,$PRT 
6157 14AC 7E:FF A AISZ AC3,-1 
'=·1 ~==: 14AD 79FF A AISZ AC1, -1 · 
c·159 14AE t·?FE: A JMP $CHKD 
616(> 14AF 5101 A LI AC1, 1 ZERO COUNT: MANTISSA IS 1. 
611:.0 1 14BO D465 A ST AC1,TE'1P ; EXPONENT IS INCREMENTED 
6162 14B1 8C4'? A ISZ EXPN 

i 

c, 1,~.:=: 11E:2 5COO A MOP 
6164 14E::3 D47A A $PRT: ST AC1,COUNT •. ; SAVE COUNT 
l:.0 165 14B4 C049 A LO ACO,EXPN FIX PROPER EXPONENT 
6166 1485 E1:3E*A ADD AC0,=6 
6167 14Bc· D049 A ST ACO,EXPN 
6168 14B7 5:::e.s A LI AC3,TE'1P 
~.1~.9 1488 9[a:3C*A SKG AC0,•5 ; CHECK IF E-FORMAT IS NEEDED 
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6170 14B9 903C*A SKG AC0,=-3 
6171 14BA 1912 A JMP $ETVPE 
6172 14BB EODD*A ADD AC0,=1 ; ** FIXED FORMAT ** 6173 14BC 9C7A A SKG ACO,COUNT ; JF <EXPN+l) > COUNT, FIX COUNT 
6174 14BD 1901 A· JMP . +2 I SO ALL DIGITS ARE PRINTED 
6175 14BE D07A A ST ACO,COUNT 
617~. 14BF C07A A LD ACO,COUNT 
6177 14CO 51FE A LI ACl,-2 
6178 14C1 F449 A SKNE ACl,EXPN 
6179 14C2 1529 A JSR $PTO ; PRINT , . 0" IF NEEDED 
btf.:O 14(::3 51FF A LI ACl, -1 
61€:1 14C4 F449 A $PDIO: SKNE ACl,EXPN ; PRINT DIGITS: FIRST CHECK FOR 
6182 1•lC5 152A A JSR $DEC ; , , NEEDED . 
61$:) 14Cc· C300 A LO ACO, <AC3> 
61S·l 14C7 152i'i A JSR PUTD 
{:.1 :=-:5 14CS ECDD*A ADD AC3,=1 
~.1::; . .;. 14c·;. E4DD:tA ADO ACl,=1 
C· 1 ~37 l 4;:·A AC7A A DSZ COUNT 
61:::::: 14CB 19F8 A JMP $PDIG 
6189 14(:(: 191C A JMP $DONE 
61 s·o 14(:[1 C300 A $ETYPE: LO ACO, <AC3> ; E-FORt1AT: D. DDDDDE-XX 
6!91 14CF 1523 A JSR PUTD 
6192 14CF FD27*A SKNE AC3,=TEMP 
6193 14(10 151F A ~JSR $DEC 
~194 1401 7B01 A AISZ AC3, 1 
;:.1 ·;-5 14D2 AC7A A DSZ COUNT 
61 ·?.;. 14ri:::: 19F'? A JMP $ETVPE 
6197 14D4 5045 A LI ACO, "E"/256 ; PRINT EXPONENT FIELD 
619E: 14[15 '?4'?E*A .JSR OUT1 
6199 14(16 (:049 A LD ACO,EXPN ; PREPARE EXPONENT 
620(> 14[17 512E: A LI AC!, "+"/256 
t.201 1.:l[::~: 42(>2 A BOC POS,. +3 
6202 14D'7' 512[1 A LI AC1, "-"/256 
c.203 14Dt-"t 701) 1 A CAI ACO, 1 
6204 14DB D049 A ST AC:O,EXPN ; EXPN NOW HAS ABS VALUE 
(:.2l)5 14DC 5C:40 A RCPY AC1,ACO 
6206 14DD '?451E*A JSR OUT1 ; PRINT SION 
6207 14DE C049 A LD . ACO, EXPN ; P~INT 2 EXPONENT DIGITS 
620;:.: 14DF 5101) A LI AC1,0 
6209 14EO 9CCE*A $1: SKG AC0,=9 
6210 14Ei 1903 A JMP $2 
6211 14E2 E115*A ADD AC0,=-10 
6212 14E:3 7901 A AISZ ACt, 1 
6213 14E4 19FB A .JMP $1 
62.14 14E5 6000 A $2: · RXCH ACO,ACl 
6215 14E6 150B A .JSR PUTD 
6216 14E7 5C40 A RCPY AC1,ACO 
~.217 14E:3 15'.)9 ,A -JSR PUTD 
6218 14E9 502(> A $DONE: LI ACO,BLANK ; BLANK FOLLOWS NUMBER 
6219 14EA 949E*A JSR OUTt 
6220 14EB 98'?A*A JMP REST OR ; RESTORE REG ISc RETURN 
6221 
6222 14EC 502E A $PTO: LI ACO, ". "/256 
6223 14ED 94'?E*A JSR OUT1 
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6224 14EE 5030 A 
6225 14EF 9S9E*A 
622~· 1 4FO 502E A $DEC: 
6227 ~ 4F 1 •;t89E *A 

LI AC0,'0'/256 
JMP OUTl 
LI ACO,'. '/256. 
JMP OUT1 .. 

PAGE 126 

6228 14F2 .A506*A.PUTD: 
. 6229 14F3 989E*A 

OR ACO, =030 ; CONVERT BINARY TO ASCII 

6230 
6231 14F4 0006 A 

14F5 0005 A 
14F6 FFFD A 
14F7 0065 A 
14F8 FFF6 A 
14F9 0030 A 
14FA 0000 A 
14FB 0000 A 

6232 

JMP OUTl 

. POOL S 
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6233 
. 6234 

. PAGE 

. LOCAL 
'INTEGER t1ATH ROUTINES' 

MULT SIGNED INTEGER MULTIPLY 
•6235 
6236 
6237 
1:..23s 
6239 

FRNULT SINGLE FRACTIONAL HUL.TIPLV 
<ACO, AC1> : ;=:: <ACO> * <AC1 > 

6240 14FC 1501 A FRMULT: 
6241 14FD 99FC*A 
6242 14FE D86F A MULT: 
6243 14FF DC70 A 
6244 1500 5200 A 
6245 1501 0876 A 
6246 1502 4202 A 
6247 1503 8C76 A 
624S 1504 70•)1 A 
t·249 1505 6000 A $Ml: 
6250 15v6 4203 A 
6251 1507 7001 A 
l::.0252 1508 AC7 o A 
6253 1509 5COO A 
6254 150A 5310 A $M2: 
6255 150E: 7000 A 
t.256 
6257 150C 3800 A $LOOP: 
6258 150[1 4301 A 
6259 150E 6A40 A 
6260 150F 2603 A 
6261 1510 2C03 A 
6262 1511 7BFF A 
6263 1512 19F9 A 
62e.4 1513 5DOO A 
6265 1514 5C80 A 
6266 1515 C876 A 
6267 1516 7AOO A 
6268 1517 95E3*A 
t.269 1518 C86F A 
1::..210 1519 CC70 A 
6271 151A 8000 A 

JSR 
.JMf' 
ST 
ST 
LI 
ST 

·BOC 
ISZ 
CAI 
RXCH 
BOC 
CAI 
DSZ 
NOP 
LI 
CAI 

PFLG 
BOC 
RADD 
ROR 
SHR 
AISZ 
JMP 
RCPY 
RCPV 
LD 
AISZ 
JSR 
LD 
LD 
RTS 

tlULT 
DSHL 
AC2,TAC2 
AC3,TAC3 
AC2,0 
AC2,FRSIGN 
POS,$M1 
FRSIGN 
AC0,1 
ACO,AC1 
POS,SM2 
AC0,1 

.FRSIGN 

AC3,16 
ACO,O 

LINK 
BITO,. +2 
AC1,AC2 
AC2,1,1 
ACO, 1,1 
AC3,;_1 
$LOOP 
ACO,AC1 
AC2,ACO 
AC21FRSIGN 
AC2,0 
D2C 
AC2,TAC2 
AC3,TAC3 
0 

6272 
l:.0273 
6274 ; 

·BC DADD 
<AC1 > 

BCD ADDITION ROUTINE 
= <AC2> + <AC3> 

6275 
627 6 ; RTS 0 = .OVERFLOW 
6277 RTS 1 = NORMAL RETURN 
6278 ; 
6279 151B DC70 A BCDADD: ST AC3,TAC3 
6280 151C 5C80 A RCPY AC?.ACO 
6281 1510 3700 A PFLG CARRY · 
6282 151E 8870 A DECA ACO,TAC3 
6283 151F 5000 A RCPY ACO,AC1 

; "ULTIPLY INTEGERS 
i CORREC.T TO FRACTIONAL 

;. CLEAR AC2 
; FRSIGN=O IF RE.SULT IS POSITIVE 
; TAKE ABSOLUTE VALUES OF BOTH 0 

; BIT COUNT=16 
; COMPLE"ENT ACO TO SIMPLIFY 
; BRANCHING ON MULTIPLIER BITO 

; BRANCH IF ACO COMPLEMENTED=O 
AC1+AC2 --> AC2 

i ROTATE RESULT OF ADD INTO LINK 
; SHIFT LINK INTO ACO 
; DECR COUNT, SKIP IF ZERO 

; MOVE LO ORDER RESULT TO AC1 
MOVE HI ORDER RESULT TO ACO 

; TEST SIGN OF RESULT 

; COMPLEMENT FOR NEGATIVE RESULT 
; DONE - RESTORE REG 

6284 1520 4A01 A BOC CRY1.+2 ; DONE - CHECK CARRY 
6285 1521 8001 A RTS 1 
6286 1522 8000 A RTS 0 
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8001 A 
• .PAGE 'MATH PACKAGE DATA' 

. LIST LOPT 
6288 
6289 
6290 
6291 
6292 

DATA FOR POWER SERIES APPROXIMATIONS 

6293 1523 OOOB A COSA: 
6294 
6295 1524 4000 A 

6297 
6298 
6299 
6300 
6301 
6302 

152A A4FA A 

1530 47BB A 

1536 A5F6 A 

. WORD 11 
; 1 -1/2! -1/4! 
.woRo 04000,00001,ocooo,ooooo,05sss,ossFc 
; -1/6! 1/8! -1/10! 
.WORD OA4FA,050F7,06806i080F1,0B606,0C2EB 
; 1/12! -1/14! 1/16! 
.WORD 047BB,063E4,09B1A,02BDC,06B9F,OD3D4 
; -1/18! 1/20! 
.WORD OA3F6,01BCC,07950,0B3C3 

6303 153A 0014 A LNDATA: .WORD 20 
6304 
6305 153B 4000 A 
6306 
6307 1541 4924 A 

6309 1547 4EC4 A 
6310 
6311 1540 6BCA A 
6312 
6313 1553 51EB A 
6314 
6315 1559 4210 A 
6316 
6:31 7 155F 6EE:3 A 
631$ 
6319 1563 OOOF A ATDATA: 
6320 
6321 1564 4000 A 
6322 
6323 156A B6DB A 
6:324 
6325 1570 4EC4 A 
6326 
6327 1576 9435 A 
6328 
6329 157C 51EB A 
6330 

; 1 
. WORD 
J 1/7 
. WORD 
; 1/13 
. WORD 
; 1/19 
. WORD 
; 1/25 
. WORD 
; 1/31 
. WORD 
; 1.137 
. WORD 

1/3 1/5 
04000,00001,05555,055FF,06666,066FE 

1/9 1/11 
049241092FE,071C7,01CFD,05017,045FD 

1/15 1/17 
04EC4,0ECFD,04444,044FD,07878,078FC 

1/21 1/23 
06BCA101AFC,06186,018FC,0590B,021FC 

1/27 1/29 
051EB,085FC,04BDA,012FC,0469E,OE5FC 

1/33 1/35 
04210,084FC,07C1F,007FB,07507,050FB 

1/39 
06EB3,0E4FB,06906,090FB 

. WORD 15 
1 -1/3 1/5 

.WORD 04000,00001,0AAAA,OABFF,06666,066FE 
; -1/7 1/9 -1/11 . 
.WORD OB6DB,06EFE,071C7,01CFD,OA2E8,0BBFD 

1/13 -1/15 1/17 
.WORD 04EC4,0EDFD,OBBBB,OBCFD,07878,078FC 
; -1/19 1/21 -1/23 
.WORD 09435,0E~FC,06186,018FC,OA6F4,0DFFC 
; 1/25 -~/27 1/29 
. WORD 051EB, .083FC, 08425, OEEFC, 0469E, OESFC 
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6331 . PAGE 'STATE/ROUTINE ADDRESS TABLES' 
6332 8(>01 A . LIST (OPT 
6333 
6334 STATE ADDRESS TABLE 
6335 
c·336 1582 095C T TAB1: . WORD SYNTAB,ST01,ST02,ST03,ST04 
6337 1587 09D9 T . WORD ST05,STO~,ST07,STOS,ST09 
6338 158C 09F3 T . WORD sr10,sT11,sT12,sT13,ST14 
6339 15·~1 OA14 T . WORD ST15,ST16,ST17,ST18,ST19 
6340 15';t6 OA1E T . WORD sT20,s121,sr22,sT23,sT24 
6°341 159E: OA34 T . WORD ST25,ST26,ST27,ST28,ST29 
6342 15AO OA4S T . WORD ST30,ST31,ST32,ST33,ST34 
6343 15A5 OA77 t . WORD ST35,ST36,ST37,ST3S,ST39 
6344 15AA OA';t4 T . WORD ST40,ST41,ST42,ST43,ST44 
6.345 15AF OAA:3 T . WORD ST45,ST46,ST47,ST48,ST49 
6340 15(:4 OABE T . WORD ST50,ST51,ST52,ST53,ST54 
6347 15E:9 OADB T . WORD ST55,ST56,ST57,ST58,ST59 
6341!: 15BE OAF9 T . WORD ST60,ST61,ST62,ST63,ST64 
6349 15C3 OB14 T . WORD ST65,ST66,ST67,ST68,ST69 
6350 15CS OB50 T . WORD ST70,ST71,ST72,ST73,ST74 
J.:.::::51 15CD C>E:4:3 T . WOR[t ST75, ST7 61 S.T77 I ST78, ST79 
6:352 15[12 OE:52 T . WORD ST80,ST81,ST82,ST83,ST84 
635:3 15D7 OE:t.·;t T . WORD ST85,ST86,ST87,ST88,STS9 
6;'.::54 15[1(: OE:7E T . WORD ST90,ST91,ST92,ST93,ST94 
6355 15E1 OB91 T . WORD ST95,ST96,ST97,ST9S,ST99 
~.:;:59 

6~:c.o 

6:::::61 EXECUTION ROUTINE TABLE 
6:;:62 
6363 15E6 0000 A TAB2: . WORD 0 ; NO ROUTINE 0 
6364 15E7 OB':;iE: T . WORD XQT1 I 1: GOSUB - PUSH 
63{:.5 15E:3 C>BA2 T . WORD XQT2 2: RETURN - PULL 
6:=:~ . .';.. 15E9 OE:A'? T . WORD XQT3 ; 3: GOTO/GOSUB - NEXT 
t.:"367 15EA OBBO T . WORD XQT4 4: STOP/END 
~.3~.~: 15EB OE:E:F T . WORD XQTS 5: COMMAND - ADDRESS 
o;::,=-9 15EC r)E:c:s T . WORD XQT6 ; 6: .COMMAND - 1ST STMT# 
6:;:70 15ED C>BCD T . WORD XQT7 7: COMMAND - 2ND STMT# 
6371 15EE OBD2 T . WORD XQTS ; 8: COMMAND - EXEC 
6372 15EF (>8[15 T . WOR[t XQT9 ; 9: CHECK DIRECT EXEC COMMAND 
6~:73 15FO 0:3c·B T . WORD CRLF ; 10: PRINT CR-LF 
6374 15F1 OE:EC T . WORD XQT11 11: PRINT DELIMITER 
6375 15F2 OC77 T . WORD XQT12 ; 12: LET - COPY TEMP STRING TO 
6371;. 15F:3 OCO! T . WORD XQT13 13: PRINT STRING VARIABLE 
6377 15F4 oc1·? T . WORD XQT14 · .; 14: PRINT FUNCTION 
6378 15F5 OC44 T . WORD XQT15 15: PRINT VALUE 
6379 15F6 OBDB T . WORD XQT16 16: CHECK STRING <CLASSES 17, 1 
63E:O 15F7 OE:D7 T . WORD XQT17 17: CHECK MOOE=S <EXEC> 
63!31 15F8 OC4E T • WORD XC'!T1S 18: LET - STORE VALUE 
6•':•1j..-, . ._ . ._.._ 15F9 OC5D T . WORD XQT19 19: LET - STORE STRING 

'6:3:33 15FA C>C61 T . WORD XQT20 20: LET - CONCATENATE STRING 
l:.0384 15FB OC7E T . WORD XQT21 I 21: SUBSCR - SAVE ARRAY ID 
6:;::::s 15FC OC87 T . WORD XQT22 22: SUBSCR - 1 OF 2 
6386 15FD 0[143 T . WORD RPAREN ; 23: SUBSCR - 1 SUBSCR 
i;.387 15FE 0043 T . WORD RPAREN ; 24: SUBSCR - 2 OF 2 
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6388 15FF OC88 T 
6389 1600 OC8E T 
c.390 1601 OC95 T 
~.:=:91 1602 OCA 1 T 
6392 1603 OCB1 T. 
6393 1604 OCBB T 
6394 16C>5 OCE3 T 
6395 1606 OD29 T 
6396 1607 OD45 T 
6397 1608 ODA6 T 
6398 1609 ODBO T 
.::.~:9·~ 160A C>DE:7 T 
6401) 1 c00B ODBB T 
6401 160C ODC7 T 
6402 1600 ODCC T 
6403 1 t:.OE ODE9 T 
.:.404 lt00F ODEE T 
6405 1610 OOF3 T 
6406 1611 ODF7 T 
6407 1612 OE1F T 
6408 1~13 10C7 T 
6409 1614 10C9 T 
0::-411) 1615 0(H)0 A 
~411 1616 OE59 T 
6412 1617 OE62 T 
6413 11,;.19 OE65 T 
6414 1c·l9 OE5F T 
6415 161A OF2E T 
6416 161B OF26 T 
6417 161C OF33 T 
6418 1¢·10 OF::::E T 
6419 161E OF47 T 
6420 1c.1F OF53 T 
b421 1620 OF55 T 
6422 1621 OF58 T 
642~: 1622 OC9E T 
6424 1623 OFB6 T 
6425 1624 OFDE T 
6426 1625 1010 T 
6427 162c· 1018 T 
6428 ll-.27 101E T 
6429 1628 1050 T 
6430 1629 1024 T 
6431 162A 104C T 
6432 1628 10B3 T 
6433 162C OE6B T 
6434 1 e02D 0027 T 
/C-.435 1 f..?F OP.FO T 
6436 162F OCEA T 
6437 1630 108E T 
6438 1631 0012 T 
6439 1632 OC80 T 
6440 1633 10CC T 
6441 1634 1057 T 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. wnRn 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

LPAREN 
XQT26 
XQT27 
XQT28 
XQT29 
XQT30 
GETARY 
XQT32 
XQT33 
XQT34 
XQT35 
XQT36 
XQT37 
XQT38 . 
XQT39 
XQT40 
XQT41 
XQT42 
XQT43 
XQT44 
TRCON 
TRCOFF 
DUMP 
XQT48 
XQT49 
XQT50 
XQT51 
RSDATA 
XQT53 
XQT54 
XQT55 
XQT56 
XQT57 
XQT58 
XQT59 
XQT60 
XQT61 
XQT62 
XQT63 
XQT64 
XQT65 
XQT66 
XQT67 
XQT68 
SIZE 
XQT70 
XQ.T71 
ttr.JTT . 
XQT73 
XQT74 
XQT75 
XQT76 
XQ.T77 
XQT78 
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; 25: EXPR - LPAREN 
; 26: E0XPR - IDENT 

27: EXPR CONST 
28: EXPR - UNARY OP · 

; 29: EXPR - BUILT IN FUNCTION 
; 30: EXPR - USER FCN 
; 31: EXPR - CALCULATE ARRAY ITE 

32: EXPR - EXECUTE B. I. FCN 
i. 33: OPERATOR OR RPAREN 

34: CHECK STACKTOP=ST39 COPER> 
35: DIM ARRAY ID 

; 36: DIM SUBSCRIPT 1 
; 37: DIM SUBSCRIPT 2 
; 38: TEST IF VALLIE 
; 39: FOR IDENTIFIER-

40: FC•R INIT VALUE 
41: FOR END VALLIE 

; 42: FOR STEP=1 
; 43: FOR STEP=VALUE 

44: NEXT 
; 45: TRACE ON 

46: TRACE OFF 
47: DUMP 

; 48: INPUT - SET MODE 
; 49: INPUT/READ - IDENT 

50: INPUT/READ - ARRAY ELEMENT 
51: READ - SET MODE 

; 52: RESTORE 
; 53: RANDOMIZE 
; 54: WAIT 
; 55: ON VALUE 

56: ON STMT# 
57: ON - END OF LIST 

; 58: SAVE STRING ID OPERAND 
; 59: SAVE STRING CONST OPERAND 

60: SAVE STRING OPERATOR 
; 61: EXECUTE STRING COMPARE 

62: EXEC STRING->NUMERIC FUNCT 
63: ·DEF -· FUNCTION NAME 

; 64: DEF - PARAMETER NAME 
;' 65: DEF - EXPRESSION START 
; 66: EXECUTE POKE/OUT 
; 67: START USER FCN 
; 68: END USER FCN 

69: SIZE 
70: STRING READ/INPUT 
71: SPECIAL IDENTIFIER <RND> 
72! NFW STATEMF.NT YNITIALIZATI 

; 73: STRING ARRAY:· UPDATE STACK· 
74: EXECUTE NUMERIC->STRING FU 
75:· EXECUTE SUBSTRING FUNCTION 

; 76: SAVE STRING .ARRAY POINTER 
1 77: SET TERMINAL WIDTH 
; 78: WAIT <3 ARGUMENTS> 
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~.442 1,;.35 105B T . WORD 
b443 1~.:36 10(1(: T . WORD 
6444 1/:..37 1A42 T . WORD 
b448 

XQT79 
XQTSO 
XQT81 
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; 79: WAIT <2 ARGUMENTS> 
; 80: CALL 
; 81: FILENAME <DISK COMMANDS> 
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. 6449 
6450" 

. PAGE 'ERROR NAME TABLE' 

6451 ; 
6452 

ERROR NAMES - 4 CHAR PER NAME 

6453 1638 4152 A.ERRTAB: 
6454 163A 434F A 
6455 163C 5354 A 
6456 163E 4348 A 
6457 H:.40 5~:'1E A 
6458 1642 5t.41 A· 
6459 1644 454E A 
c.461:> 1646 4E·1F A 
6461 H:.48 52!34 A 
6462 164A 4E45 A 
6463 H:.4C 54~39 A 
6464 164E 5241 A 
6465 1650 4444 A 
~.4·!-6 1~·52 4E45 A 
6467 16!:•4 464F A 
6468 1~·56· 4441 A 
64~.9 1658 4444 A 
6470· 165A 5544 A 
6471 l~·5C 5553 A 
c0 4 72 165E 4F56 A 
6473 16~.(> 4449 A 
6474 1662 4152 A 
6475 1664 504F A 
6476 16·~·6 4449 A 
6477 1668 554E A 
t.4 78 166A 5~:54 A 
6479 166C 4946 A 

. ASCII 

. ASCII · 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

. ASCII 

'AREA' 
'CONT" 
'STMT" 
"CHAR" 
'SNTX' 
'VALU' 
'END"" 
"NOGO' 
'RTRN" 
'NEST" 
'TYPE" 
"RANG" 
'DDIM" 
"NEXT' 
"FOR " 
'DATA-' 
,.DDEF" 
'UDEF,.. 
"'USR ,. 
'OVFL" 
'DIVO" 
"'ARO "' 
"'POKE,. 
'DISK,. 
'UNFL" 
"STOV" 
"IFIX,. 

; 0: OUT OF MEMORY 
; 2: NO CONTINUE 
; 4: STATEMENT TYPE 
; 6: CHAR AFTER LOGICAL END OF S 

8: SYNTAX 
1· 10: CONSTANT FORMAT OR VALUE 
• 12: NO CLOSING QUOTE ON STRING 
J 14: UNDEFINED TARGET FOR GOTO 
; 16: RETURN WITHOUT OOSUB 

18: NEST LIMIT EXCEEDED 
; 20: TYPE MISMATCH 
; 22: SUBSCRIPT OUT OF RANGE 
; 24: DUPLICATE DIM FOR ARRAY 

26: NEXT WITHOUT FOR 
; 28: FOR WITHOUT NEXT 
; 30: OUT OF DATA 
; 32: DOUBLY DEFINED FN-. 
; 34: UNDEFINED FN-
; 36: UNDEFINED USR FUNCTION 
; 38: OVERFLOW 
; 40: DIVISION BY ZERO 
; 42: ARGUMENT OUT OF RANGE 
; 44: POKE INTO BASIC 
; 46: DISK ERROR 
; 48: UNDERFLOW <WARNING> 

50: STRING OVERFLOW 
52: IFIX WARNING 
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. $CANNER TABLES 

• PAGE 'SCANNER TABLES' 6480 
6481 
6482 
6483 

1-CHAR PUNCTUATIOt.a: SYMB, PREC &c CLASS 

6484 166E 
6485 1670 
6486 1672 
6487 1674 
<:-488 1676 
6489 .1678 
6490 167A 
6491 167C 
6492. 167E 
6493 1680 
64'7'4 1632 
6495 1(:.84 
649f:.. 1 c086 
64·~7 1~.ss 

6498 168A 
6499 

003C A·PC:TAB: 
003E A 
003D A 
002B A 
0020 A 
002A A 
002F A 
005E .A 
0028 A 
0029 A 
002C A 
003B A 
OOOD A 
0027 A 
oo~:A A PCLAST: 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 
: WORD 
. WORD 

'<'/256,0605 
.... ,. .... /256, 0605 
.... = .... /256, 0605 
'+' /256, 0801 
,_,./256,0801 
'* '/256, OA02 
'/' /256, OA02 
05E,OE02 
'( .... /256, 10 
' > '/256, OFFOB 
.... ' .... /256, 12 
'; .... /256, 12 
OD,13 
REMCHAR,13 
,. : .... /256, 14 

UP-ARROW 

; CARRIAGE RETURN 
APOSTROPHE: REMARK FOLLOWS 

; COLON: STATEMENT SEPARATOR 

~.500 RESERVED WORD TABLE - USED BY PRESCANNER 
6501 ENTRIES ARE DELIMITED BY A NULL BYTE WHICH 
c·~tf)2 MAY BE PART OF THE FOLLOWING KEYWORD CODE WORD 
6503 
6504 168C 0080 A RESTAB: 
65•)5 168F OOS 1 A 
6506 1 ~:;-12 0082 A 
~.507 1695 008:3 A 
c.50S 16'7'8 C>084 A 
6509 1~·9C 0085 A 
651 0 1 f:..AO oo:::r:.. A 
6511 16A2 0087 A 
6512 16A5 008E: A 
6513 16AE: ooa·;o A 
6514 1 6AA ooe:A A 
6515 16AD 0088 A 
6516 16f:O 008C A 
b517 16B4 008D A 
6518 !6B8 008E A 
6519 1 ~·BE: 008F A 
6520. 16E:E 0090 A 
6521 16C1 0091 A 
6522 16C4 0092 A 
6523 16C:9 0093 A 
6524 16CC 0094 A 
6525 1 ~.CE 0095 A 
6526 1602 0096 A 
1:.527 1608 0097 A 
6528 16DC 0098 A 
6529 16DF 0099 A 
6530 16E2 009A A 
6534 16E5 009C A 
6535 16E8 0·090 A 
6536 16EA 009E.A 

. WORD 
• WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
~WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
• WORD 
. WORD 
• WORD 
. WORD 
. WORD 
. WORD 
• WORD 
. WORD 
. WORD 
• WORD 
. WORD 
. W•lRD 
. WORD 
. WORD 
. WORD 

128, 'RE', 'M'-B 
129, 'DI', 'M'-8 
130, 'LE', 'T'-B 
131, "GO', 'TO' 
132, 'GO' I 'SU' I 'B'-B 
133, 'RE", 'TU', "RN" 
134,,.. IF' 
135, ,.TH", 'EN' 
136, ,.FO', 'R"-B 
137, 'TO' 
138, 'ST' I 'EP' 
139, 'NE' I 'XT' 
140, 'IN', 'PU', ,.T'-8 
141, ,.PR','IN",'T'-8 
142, -'ST,., "OP' 
143, "EN', 'D'-8 
144, 'DA', 'TA" 
145, 'RE', "AD' 
146, ,.RE', 'ST', 'OR','E'-8 
147, 'DE' I 'F'-B 

· 148, 'ON' 
149, 'TR'' 'AC' I 'E'-B 
150, ,.RA', 'ND~, 'OM', 'IZ', "E'-B 
151, "TW', 'AI".'T'-B 
152, "OF' I 'F'-B 
153, 'PO' I 'KE' 
154, 'OU,., 'T' 
156, 'SI .... I 'ZE' 
157, 'GO' 
158, 'SU', 'B'-B 
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6537 16ED 009F A . WORD .. 
6538 16F1 OOAO A . WORD 
6539 16F4 OOA1 A . WORD 
6540 16F7 OOA2 A . WORD 
6541 16F9 OOA:3 A· . WORD 
6542 16FC OOA4 A . WORD 
6543 16FF OOA5 A . WORD 
6544 1702 OOA6 A . WORD 
6545 1705 OOA7 A . WORD 
6546 1708 OOA8 A . WORD 
6547 170B OOA9 A . WORD 
6548 170E OOAA A . WORD 
6549 1711 OOAB A . WORD 
6550 1714 OOAC A . WORD 
6551 1717 OOAD A . WORD 
6552 171A OOAE A . WORD 
c,553 1710 OOAF A . WORD 
6554 l 72(i 1)080 A . WORD 
6555 1723 OC>Bl A . WORD 
·6556 1726 0082 A . WORD 
6557 1729 OOB:3 A . WORD 
6558 172.C OOB4 A . WORD 
~.55·;> 172F OOBS A . WORD 
t;.5(:.(; 1732 0086 A . WORD 
~.5 4s1 17:'.'::5 OOB7 A . WORD 
65e.2 11-::.:s OOB8 A . WORD 
~.5.~.3 173B 0089 A . WORD 
6564 17:2:E OOBA A . WORD 
65( ... 5 1741 OOBB A . WORD 
6566 . WORD 
6567 1744 OOE:D A . WORD 
f.:.~;(;..f: 1747 C>OBE A . WORD 
651.:·9 1 ·74{\ OOBF A . WORD 
6570 174E OC,CO A . WORD 
6571 1752 OOC1 A . WORD 
6572 1·755 OOC2 A . WORD 
t_.57~: 1758 OOC7 A . WORD 
6574 175B OOC8 A . WORD 
6575 175E OOC9 A . WORD 
657t· 1763 OOCA A . WORD 
6577 171;,7 OOCB A . WORD 
6578 176B oocc A . WORD 
1:..579 176E OOCD A . WC•RD 
6580 1773 OOCF A . WORD 
6581 1776 OODO A . WORD 
6582 1779 0001 A . WORD 
6583 1770 0002 A . WORD 
6584 i781 00!)3 A . ~JORO 
6585 1784 OOD4 A . WORD 
6586 1787 OOFA A . WORD 
65:::7 1789 OOFA A . WORD 
6588 178B OOFB A . WORD 
6589 178D OOFB A . WORD 
6590 178F OOFC A . WORD 

159, 'WI';'DT', 'H'-B 
160,'NO','T'-B 
161,"AN','D'-B 
162~ 'OR" 
163, ,,.XO", ""R"'-B 
164,""TA','B'-B 
165,'LE','N'-B 
166, 'MA', 'X ""-B 
167, ... MI,,., -'N"'-~ 
168, ""MO', 'D'-B 
169,'TA','N'-B 
170, ""IN', 'T""-B 
171, 'AB', 'S'-B 
172, -'SG-', ,.N'-B 
173, -'EX',"P'-B 
174, -'LO-', 'G'-B 
175, 'SQ"", 'R'-B · 
176, -'RN','D'-B 
177,'SI','N"'-B 
178,'AT", "N"-B 
179,'CO"", 'S"'-B 
180,'MJ','DS"' 
181, ""CH"', 'RS"' 
182, 'ST"', "'RS"" 
183, ""AS', ""C"'-B 
184, "'VA';"L"-B 
185, ,.PO-', 'S,.-B 
186, "'US"", ""R''-8 · 
187, ""PE,., 'EK" 
188, , IN,., 'P"'-B REPLACED BY 140 <INPUT> 
189, ,.SP', "C,.-B 
190, ""LI .... I ,.N'-B 
191, ,.LE,., ""FT,., ,.$,.-8 
192,-'RI','GH','TS" 
1931 'BR,. I 'K'-B 
194, ""HE"', "'XS" 
199, .. WA"', ..... IT,. 
200, 'CA,,., 'LL" 
201, ... SC.' I ... RA-"' "'TC' I ,H,.-B 
202, ,.DE', 'LE"', "'TE" 
203, 'CL"", ,.EA."', "'R""-B 
204, "'RU', "'N"'-B 
205, 'CO,.,,.NT','IN"','UE' 
201, .. TA"' I 'PE"' 
208, ,.LI,., •"ST"" 
·209, 'HL', ,.IS', 'T'-B 
210, 'PU",'NC"','H'-B 
211, 'AIJ"', 'TO' 
212, -"BV', ""E'-B 
250, ... <=' ; PUNCTUATION: ALTERNATE SPELL IN 
250, ""=<"". ; WILL BE TRANSLATED TO THE s 
251,'>=" 
251, '=>' . 
252, .. <>" 
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6591 1791 OOFC A 
6592 1793 005E A 
6594 1795 OOCE A DSKCOM: 
6595 1798 0005 A 
6596 1 79B 0('1)6 A · 
6597 179E 0007 A 
.6599 17A2 0000 A 
6600 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

2521 "'><" 
05E1'**" 1 TRANSLATE TO CIRCUMFLEX 
206,'LO', 'AD'; DISK COMMANDS 
2131 'SA', 'YE' 
214, 'EX,. I "'EC' 
215, 'ME', 'RG",'E'-8 
0 

t.~1)1 

6602 
6603 
6604 

lCtt::Nl IFIEH 11:\BLE - KE'W'WORDS, FUNCTIONS, COMMANDS 
ENTRIES: SYMB1 PREC & CLASS 

CLASS IS 25 IF NOT IN THIS TABLE 

6605 OPERATORS: 
6606 17A3 OOAO A VALTAB: 
6607 17A5 OOA1 A 
6608 17A7 OOA2 A 
6609 1 7 A9 OOA:3 A 
b6 H> 1 7 AE: OOA6 A 
6611 17AD OOA7 A 
6612 17AF OOAS A 
661:3 17iH OOFA A 
6/:..14 17B3 OOFB A 
6e0 ! 5 1 7E:5 OOFC A 
6e0 lt° FUNCTIONS: 
6617 17E:7 OOA9 A 
661 S 1 7B9 C>OA(.\ A 
6619 17BB OOAB A 
6620 1 7BD 00?\C A 
t.621 1 7BF OOAD A 
6622 1 i..,C1 OOAE A 
6623 17C3 OOAF A 
6624 17C5 OOBO A 
6e-25 1 7C7 OOB 1 A 
6626 17C9 001::2 A 
6627 11c:a ooa::-:: A 
6628 17CD OOA4 A 
6629 17C:F OOA5 A 
6630 1701 OOB4 A 
6631 1703 0085 A 
6632 1705 OOB6 A 
6633 1707 OOB7 A 
6634 1709 OOB8 A 
6~.35 1 70E: 0089 A 
6636 1700 OOB~ A 
6637 17DF OOBB A 
6638 17E1 008C A 
6639 17E3 OOBD A 
i'.A4i'l 1 7F5 OOP.F A 
6641 17E7 OOBF A 
6642 17E9 OOCO A 
6643 17EB OOC1 A 
6644 17ED OOC2 A 
6645 COMMANDS: 
~.646 1 7EF OOC9 A 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 
• WORD 
. WORD 
~WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WORD 
. WO~D 
. WORD 
• WORD 
• WORD 
. WORD 

• WORD 

160112•256+3 
161,4•256+4 ; 
16212*256+4 
163,2•256+4 
166~7•256+2 ; 
16717*256+2 ; 
1681 11•256+2 ; 

NOT 
AND 
OR 
XOR 
MAX 
MIN 
MOD 
<= 250,0605 

25110605 
25210605 

169.6 
17016 
17116 
17216 
17316 

. 1741 6 
17516 
17616 
17716 
17816 
17916 
16418 
16519 
180119 
181123 
182,23 
f8319 
18419 
18516 
18616 
18716 
14016 
18918 
190,8 
191, 19 
192119 
19316 
194123 

; >= 
; <> 

TAN 
; INT 
; ABS 

SGN 
; EXP 
; LOG 

SQR 
; RND 

SIN 
; ATN 
; cos 
; TAB 
; LEN 
; MID$ 
; CHR$ 

STR$ 
ASC 

; VAL 
POS 

; USR 
; PEEK 
; INP/INPUT 

SPC 
LIN 

; LEFT$ 
; RIGHT$ 
; BRK 
; HEXS 

; SCRATCH 
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6647 17F1 OOCA A . WORD 202127 ; DELETE 
6648 17F3 OOCB A . WORD 203.27 CLEAR 
6049 17F5 OOCC A . WORD 204.27 ; RUN 
6650 17F7 OOCO A . WORD 205127 CONTINUE 
6652 1:7F9 C'OCE A . WORD 206,28 ; LOAD 
6654 17FB OOCF A . WORD 201,21 ; TAPE 
6655 17FD OC>DO A . WORD 208,27 ; LIST 
6656 17FF t)OD1 A . WORD 209127 HLIST 
6~57 1801 0002 A . WORD 210,21 PUNCH 
6658 1803 0003 A . WORD 211127 AUTO 
6660 1805 0004 A . WORD 212127 ~ BYE 
~661 1807 0005 A . WORD 213128 ; SAVE 
6662 1809 OOD7 A . WORD 215128 ; MERGE 
6~064 180E: 0000 A . WORD 0 
6665 
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6666 . PAGE 
6667 
6668 STRING OPERATORS 
6669 
6670 180C C>OFA A·TA63A: . WORD 
6671 180E OOFB A . WORD 
6672 1810 OOFC: A . WORD 
6b73 1812 (H)3i) A . WORD 
6674 1814 C>03C A . WORD 
6/:..7'5 181~· 003E A . WORD 
6676 

'OPERATOR TABLE,, 

<COMPARISONS> 

250,FLLE+l (s 

251,FLGE+l ; >= 
252,FLNE+l ; <> 
"="/256,FLEQ+l 
"<"/256,fLLT+l 
.,.,>"/256,FLGT+l 

6677 FLOATING POINT OPERATORS 
.6678 
6679 1818 002B A TAB3: . WORD .,.,+"/256,FLADD 
66E:O 181A 0020 A . WORD .,.,_.,.,/256,FLSUB 
6681 1E:1C 002A A . WORD .,.,*"/256,FLMULT 
t.c.s:! 181E OC>2F A .. WORD "/.,., /256, FLDIY 
.. ;.. t.:::.::; 1 ;::20 OO~iE A . WORD O~iE, POWER 
66E:4 1:::22 012[1 A . WORD '-'/256+0100,NEGATE 
c.685 1824 01AO A . WORD 160+0100,FLNOT 
i::~ c.;::,!. 1 :::2~. OOA1 A . WC•RD 161,FLAND 
6687 1 -=··-,.,:. '""' .... '-' Oi)A2 A . WORD 162,FLOR 
c~.e:=~ 182A OOA~: A . WORD 163,FLXOR 
6689 1 ;::;;:c: OOA6 A . WORD 166,FLMAX 
6690 182E OOA7 A . WORD 167,FLMIN 
6691 1:::::::0 OOA8 A . WORD 168,FLMOD 
6692 1.-.. -.. -, 

·=··:·~ OOFA A . WORD 250,FLLE <= 
6693 1 ;::~! .. ,. OOFE: A . WORD 251,FLGE >= 
6~··?4 1:::::36 OOFC A . WORD 252,FLNE <> 
c.c.·?-5 1:=::~::3 1)1:>::::[1 A . WORD "'=.,.,/256,FLEQ 
1;.1;.·;.·1.:- 18:3A oo::::c A . WORD "(.,.,/256,FLLT 
1;..1;.·;17 1~::3(: oo~:E A TAD3L: . WORD '),,./256,FLGT 
1=.6·:;-:=: 
66'?9 BUILT-IN-FUNCTION ADDRESS TABLE 
6700 
t;.701 183E OOA9 A TAB4: . WORD 169,TAN 
1:..702 1841) OOAA A . WORD 170,FLINT 
670~: 1:::42 OOAB A . WORD 171,ABS 
6704 1E:44 OOAC. A . WORD 172,SGN 
6705 1846 OOAD A . WORD 173,EXPON 
l:.0706 1848 OOAE A . WORD 174,LN 
6707 184A OOAF A . WORD 175,SQRT 
6708 184C OOE:O A . WORD 176,RND 
6709 1E:4E: O.OB1 A . WORD 177,SINE 
6710 1:350 OOB2 A . WORD 178,ARCTAN 
6711 1:::52 OOE:3 A . WORD 179,COS 
6712 1:::54 OOE:'? A • "JC•RD 185,POSFCN 
t.71 :3 1 :=:5(:. OOBA A . WORD 186, l_ISR 
f:..714 1E:58 OOBB A . WORD 187,PEEK 
6715 185A oosc A . WORD 140, INP 
6716 185(: 00(:1 A TAB4L: . WORD 193,BRKFCN 
6717 
6718 . COMMAND ADDRESS TABLE 
6719 ENTRIES FOR 201 THROUGH 215 - IN ORDER 

UNARY MINUS 
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6720 
6727 i 

6728 185E 0114 T CMDTAB: . WORD SCRATCH 
6729 185F 04F2 T . WORD [aELETE 
6730 186v 01!7 T. . WORD RESET 
6731 1861 01AS T . WORD RUN 
6732 1862 023D T . WORD . CONT 
6733 1863 0133 T . WORD LOAD 
6734 1864 013C T . WORD .PTAPE 
6735 1865 02FB T . WORD TLIST 
6736 1866 02E1 T . WORD HLJST 
6737 1867 02EA T . WORD PUNCH 
6738 1868 0140 T . WORD AUTO 
6739 1869 0240 T . WORD BYE 
6740 186A 02F3 T . WORD' SAVFIL 
6741 186E: 0131 T , WORD EXEC 
6742 186C 0135 T . WORD MERGE 
674::~ 
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6744 
6745 
6 7 41:.· 1 S6D ODOA 
6747 186F 5245 
6748 1::::72 ODOA 
6749 1874 5052 
6750 1877 ODOA 
l:.0751 1:37B ODOA 

A READY: 
A 
A. 
A MSZ 1: 
A MSZ3: 
A MSZ4: 

, ..,.e.-:. 
C•/ .._1.::. 1.-........ 

O:.• / i. A POINT: 
6 75:":: 1SE:1 2C>57 
6754 1885 2000 
6755 1886 2045 
~.756 18:39 201)1) 
C.0757 1 :::E:A 4·:.14E 
6758 188C 5354 
6759 188F 4252 

A WARNM: 
A 
A ERM1: 
A 
A ERM2: 
A STOPM: 
A Bm(: 
A ALOCM: c_. 7 i;.0 1 E:93 41 52 

6761 1 ·::·?"E ODOA 
6762 18AO 4552 A 
.~. 7 ::;.:;: 1 ;;:A"? ODOA A 
6 7 l:A 1 E:AB :3F 00 A 
67 65 1 E:AC ODOA A 
C.071:..e. 18E:t 4552 A 
f:..7t.7 18E:7 2000 A 
6 7 68 1 E:E:8 ODOA A 
l:.0769 H::E:9 4F50 A 
6770 18BD 0000 A 
6771 
6772 
6777 
6778 18BE 
6779 1943 
f:..780 19:::6 
e0 7'C.:2 19AF 
6 7~:4 1 -:1c:::: 
~.785 19E:::: 

f:..7:37 1A10 
c;.7::::3 1 A24 
b 7:::·~ 1 A2E 
6790 1 A:3:3 
·~·791 
6795 

A 
INERR: 

MOREIN: 
SYSERM: 
ATLOC: 

OPERM: 

INE:UF: 
PBUF: 
STR3: 
STACK: 
STACKO: 
STACK1: 
STAC1<2: 
STACK::::: 
STAC•~4: 
STACK5: 
STACK6: 

1A42 T STACKX 

. PAGE 

. WCIRD 

. ASCII 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. ASCII 

. WORD 

. ASCII 

. WORD 

. WORD 

. WORD 

. WORD 

. ASCII 

. WORD . 

. ASCII 

. WORD 

. WORD 

. WORC• 

. ASCII 

. WORD 

. WORD 

. ASCII 

. WORD 

. =. +133 

. =. +67 

. =. +41 

. =. +20 

. =. +32 

. =. +15 

. =. +30 

. =. +20 

. =. +10 

. =. +10 

. =. +10 
= 

'MESSAGES AND BUFFERS' 

ODOA,OOOA 
'READY' 
ODOA,O 
'°PR' I 'OG' I 0 
ODOA, '°AR' I 'AV' I 0 
ODOA, '°SY', 'MB', 0 
.. ·-)·"', 0 
' WARNING' 
,. ,. -B 
,. ERROR"' 
,. ,. -a 
'IN", ,. '-B 
' ST ' , 'OP' , ' ' -B 
'BR', '°EA', 'K ', 0 
'ARY/STR NOT ALLOCATED'° 
ODOA,O 
'ERROR: RETYPE LINE' 
ODOA,O 
'?'-B 
ODOA, '°SV', 'ST','Et1',' '-B 
'°ERROR AT LOC" 
,. '-B 
ODOA 
'OPERAND ' 
0 

; BUFFER FOR INPUT <ONE CHAR PER 
BUFFER FOR PRESCANNER 
TEMPORARY AREA FOR STRING ASSI 

; HARDWARE STAC•< EXTENSION 
; REGISTER SAVE STACK 
; SYNTAX ANALYZER STACK 

EXPRESSION OPERAND STACK 
EXPRESSION OPERATOR STACK 
USER FUNCTION STAC•< 
OOSUB STAC•< 
FOR-NEXT STACK <PASS 1 ONLY> 
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6797 . PAGE 'DISK ROUTINES' 
6798 8011 A . LIST LOPT!OlO 
6799 1A42 . TSECT 
6800 . LOCAL 
6801 . 
6802 PARSE FILENAME AND SET UP FILE STATUS TABLE 
6803 
6804 XQT81: 
6812 1A42 CCB1*A LD AC3,=INBUF 
6813 1A43 CS43 A LO AC2,SVMA ; GET PACKED STRING ADDR 
6814 1A44 C600 A LD AC1,0<AC2> le COUNT 
6815 1A45 F4CC*A SKNE ACl,=O 
6E:16 1A46 190E A JMP SEND 
6$17 1A47 7A01 A .$UNP: ·AISZ AC2, 1 ; UNPACK STRING INTO INBUF 
6818 1A48 C200 A LD ACO, <AC2> 
6819 1A49 2C10 A SHR Aco,e,o 
6820 1A4A 0:300 A ST · ACO~ <AC3) 
~.:::21 1A4B 7BC>1 A AISZ AC3, 1 
6822 1A4C 79FF A AISZ ACl,-1 
6:::23 1A4D 1901 A JMP . +2 
6824 1A4E 1906 A JMP $ENO 
6825 1A4F C200 A LO ACO, <AC2> 
6826 1A50 A8D5*A AND ACO,=OFF 
6827 1A51 0300 A ST · ACO, <AC3> 
602:3 1A52 7801 A · AISZ AC3, 1 
6829 1A53 79FF A AISZ ACl,-1 
6830 1A54 19F2 A JMP SUNP 
6S:31 1A55 5000 A $END: LI ACO,OD ; TERMINATE JUST IN CASE 
6832 1A56 0300 A ST ACO, CAC3> 
~.s~:~: 1A57 Ci.::CA*A LD AC2,=FST 
6834 1A58 C110 A LD ACO,$F1 SET DEFAULT MODIFIER 
6835 1A59 0204 A ST AC0,4CAC2> TO 'BAS' 
6836 1A5A ClOF A LD ACO,f.F2 
6837 1A5E: D205 A ST AC0,5CAC2> 
68:38 1A5C: C12B*A LD AC0,=02000 SET PROT LEVEL 
683'~ 1A5D D206 A ST AC0,6CAC2> 
c.e:40 1A5E C12A*A LD ACO,=DSKBUF SET BUFFER ADDRESS 
6841 1A5F 0208 A ST AC0,8CAC2> 
1.:.:;:;42 1A60 5000 A LI Aco .. o CLEAR FLAGS IN FST 
6843 1A61 0208 A ST ACO, 11< AC2 > 
6844 1A62 D20C A ST ACO, 12CAC2> 
6E:45 1A63 D20D A ST ACO, 13<AC2> 
6846 1Ae·4 CCB1*A LD AC3,::INBUF 
6847 1A65 9524*A JSR PGFR ; PARSE FILE REFERENCE 
6848 1A66 1904.A .JMP DSKERR 
6849 1A67 1903 A .JMP · DSKERR 
6850 1A68 8000 A RTS 0 
6851 1A69 4241 A $F1: . WORD 'BA' 
6852 1A6A 5305 A $F2: . WORD 'S'-8+5 ; . SYtlBOL IC TVPE · 
6853 
6854 1A6B 502E A DSKERR: LI AC0,46 ; ·DISK ER~OR: PRINT 
6855 1Al.:°C 94C3*A .JSR ERROR MESSAGE 
6856 1A6D C8CA*A .LD AC2,=FST 
6857 1A6E '7'51·C•A JSR. DERR OR 



PAC& ASSEMBLER REV-A 20 DEC 76 PAGE 142 
BASIC INTERPRETER 11 FEB 77 
DISK ROUTINES 

JMP 6858 
6859 
t 0860 
6861 
6862 
h863 
6864 
6865 
6~66 ; 
6867 

DISK INPUT ROUTINE 

6868 
b869 
c0 870 
6871 
6872 
6873 
e:s:.:74 
6S75 
b87c· 
6877 
6878 
6879 
6880 
6€:81 
6882 
6883 
6E:84 
6885 
6886 
6887 
6E:88 

c.s90 
6891 
6892 
6893 
68'?4 
6895 

LO AC2,BUFADR 
JSR DISKIN 
<ERROR RETURN> 
<£1.JF RETURN:> 
<NORMAL RETURN> 

1A70 9499*A DISKIN: JSR 
1A71 6200 A $NXTC: PUSH 
1A72 C8CA*A LD 
1A73 151A A JSR 
1A74 19F6 A JMP 
1A75 6600 A PULL 
1A76 FODO*A SKNE 
!A77 1908 A JMP 
1A78 F113*A SKNE 
1A79 1909 A JMP 
1A7A D07B A ST 
1A7B F820 A SKNE 
1A7C 1$'F4 A JMP 
1A7D 0200 A ST 
1A7E 7A01 A AISZ 
1A7F 19Fl A JMP 

1A80 0200 A $CRRET: ST 
1A81 949A*A .JSR 
lA82 8002 A RTS 
1A83 C8CA*A t>EOF: LD 
1A84 9508*A JSR 
1A85 19E5 A JMP 
1A86 94·~A*A JSR 
1A87 8001 A RTS 

1A88 2000 A . POOL 
1A89 1AF3 T 
1A8A 0404 A 
1A8B 0430 A 
1A8C OOlC A 
1A8D 0416 A 

BEGIN 

<READS COMPLETE LINE> 

BUFFER ADDRESS IS IN AC2 

SAVE 
AC2 ; GET CHAR FROM DISK 
AC2,=FST 
RCHAR 
DSKERR 
AC2 
ACO,=OD 
SCRRET ; ENO OF LINE 
ACO,=OlC 
SEOF 
ACO,SCR 
AC2,ENDBUF ; DON'T STORE IF PAST END OF BUF 
$NXTC 
ACO, CAC2> 
AC2,1 
SNXTC 

ACO, <AC2> 
REST OR 
2 
AC2,=FST CLOSE THE FILE 
CLOSE 
DSKERR 
RES TOR 
1 

6 
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6896 
6897 .. 
6898 
6899 
6900 
6901 
6902' 
6903 
69(14 
6905 
6906 
6907 
6908 
6909 
6910 
6911 
6"::>12 
691;'.:: 
6914 
6915 
6916 
6917 
~.918 
t-.S119 
6920 
c.921 
6922 
6923 
6924 
6925 
692·~ 
6927 
6928 
6929 
6':,>30 
6931 
6932 
6933 
69~:4 

6935 
6936 
6937 
6938 
6939 
6940 
6941 
6942 
694:3 
6944 
6945 
6946 
6947 
6948 
6949 

. PAGE 
•*********************************************************************** 

CHARACTER-ORIENTED DISK I/O ROUTINES: 
·RCHAR READ CHARACTER 

; WCHAR WRITE CHARACTER 

THESE ROUTINES PASS THE CHARACTER IN ACO <RIGHT BYTE>. 
REGISTERS AC2 AND AC3 ARE PRESERVED <AC2 IS THE FILE 
STATUS TABLE ADDRESS>. . 

THESE ROUTINES USE AN EXTENDED FILE STATUS TABLE. 
ADDED WORDS IN TABLE ARE: 

10 CURRENT WORD SAVE 
11 LEFT/RIGHT BYTE FLAG <O=LEFT> 
12 BLANK COUNT 
13 . # CHAR WRITTEN TO LINE <WCHAR ONLY> 

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

READ CHARACTER FROM DISK 

LD AC2,AFST 
JSR RC HAR 
<ERROR RETURN> 
<NORMAL RETURN> 

CHARACTER IS RETURNED IN ACO; AC2 AND AC3 ARE PRESERVED. 

. LOCAL 
1A8E C20C A RCHAR: LD ACO, 12<AC2> ; CHECK BLANK COUNT 
l1~8F 4513 A BOC NZRO,$BL 
1A90 C20B A LD ACO, 11<AC2> CHECK L/R BVTE FLAG 
1A91 4105 A BOC ZRO,$L 
1A'i2 5000 A LI ACO,O RIGHT: RESET FLAG 
1A93 D20B A ST ACO, 11 <.AC2> 
1A94 C20A A LD AC0,10<AC2> ; GET WORD 
1A95 A:::D5*A AND ACO,=OFF 
1A96 1 ·;>0S A JMP SCH 
1A97 8EOB A $L: ISZ 1 l<AC2> ; LEFT: INCR. FLAG 
1A98 9558*A JSR RWORD ; READ WORD 
1A99 8000 A .RTS 0 
1A9A D20A A ST ACO, 10<AC2> ; SAVE WORD · 
1A·;>B 2C10 A SHR ACO,s,o ; RETURN LEFT BYTE 
1A9C 41F1 A $CH: BOC ZRO,RCHAR ; .IGNORE NULL CHAR 
1A9D B8D4*A SKAZ AC0,=080 BLANK COLINT ? 
1 A-=>F 1901 A .JMP . +2 i YES 
1A9F 8001 A. RTS 1 ; NO 
1AAO A8D3*A AND . ACO, =07F ; STRIP OFF FLAG BIT 
1AA1 41EC A BOC ZRO,RCHAR ; IGNORE ZERO COUNT 
1AA2 D20C A ST ACO, 12<AC2> ; SAVE COUNT. 
1AA3 AEOC A $BL: DSZ 12Cf\C2> ; BLANK: DECR. COLINT 
1AA4 5COO A NOP 
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6950 1AA5 5020 A 
6951 1AA6 8001 A 
t.952 

LI 
RTS 

ACO,BLANK 
1 

6953 
6954 
6955 
6956 
6957 
6958 
6959 
t 0960 
6961 
t:.9t:02 

WRITE CHARACTER TO DISK 

LD ACO,CHARACTER 
LD AC2,AFST 
JSR WCHAR 
<ERROR RETURN> 
<NORMAL RETURN> 

6963 1AA7 A8D3*A WCHAR: 
~.9t.4 1 AA:E:: FOD2*A 
6965 1AA9 1915 A 
C.966 lA~iA 4111 A 
6967 lAriB FODO*A 
696S lAAC 1919 A 
6969 lAAD FOCF*A 
697 0 1 AtiE 191 ;;: A 
6'7'71 1AAF FlDC*A 
l:.0 972 lA["'O 1921 A 
697~: 1AE:l 601)0 A 
6974 1AB2 C20C A 
6975 1AB3 4105 A 
6976 1AE:4 A4D4*A 
6977 1AB5 152B A 
t::;-7s l Ac:6 190rS A 
,t.97·:;- 1AE:7 5000 A 
e:.9~:~) 1AE:8 D20C A 
6981 1AF:9 ·=-400 A $01JT: 
6982 lABA 1526 A 
6983 lABB 8000 A 
6984 lABC 8001 A $RTS1: 
6985 1AE:D 6400 A $SPER: 
6986 !ABE 8000 A 
6987 1AE:F 8EOC A $BL: 
6988 lACO 5C:OO.A 
6989 1AC1 8001 A 
6990 1AC2 C600 A $LF: 
69'°i' 1 1 AC3 7'~00 A 
6992 1AC4 19F5 A 
6993 1AC5 8001 A 
6994 1AC6 C20B A $CR: 
6995 1AC7 4103 A 
6996 1AC8 C20A A 
6997 
6998 
69'~9 
7000 
7001 
7002 
7003 

1AC9 
1ACA 
1ACB 
1ACC 
1ACD 
lACE 
!ACF 

9528*A 
8000 A 
500D A $CR2: 
9525*A 
8000 A 
5000 A SCR3: 
D20B A 

. LOCAL 
AND 
SKNE 
.JMP 
BOC 
SKNE 
JMP 
SKNE 
JMP 
SKNE 
JMP 
PUSH 
LD 
BOC 
OR 
JSR 
JMP 
LI 
ST 
PULL 
JSR 
RTS 
RTS 
PIJLL 
RTS 
ISZ 
NOP 
RTS 
LD 
AISZ 
JMP 
RTS 
LD 
BOC 
LD 
.JSR 
RTS 
LI 
JSR 
RTS 
LI 
ST 

AC0,=07F 
ACO,=BLANK 
$BL 
ZRO,$RTS1 
ACO,=OD 
$CR 
ACO,=OA 
$LF 
AC0,=01C 
t.EOF 
ACO 
AC0,12CAC2> 
ZR0,$0UT 
AC0,=080 
PUT DC 
SSPER 
Aco,o 
AC0,12CAC2> 
ACO 
PUT DC 
0 
1 
ACO 
0 
12CAC2> 

1 
AC1, 13<AC2> 
AC1,0 
$0UT+1 
1 
ACO," 11CAC2> 
ZRO,tCR2 
ACO, 10<AC2> 
WWORD 
0 
ACO,OD 
WWORD 
0 
ACO,O 
ACO, 11 CAC2> 

PAGE 144 

REMOVE PARITY 
; BLANK ? 

; IGNORE NULL 
CR ? 

LF ? 

; EOF ? 

; SAVE CHAR 
; CHECK BLANK COUNT 
; NONE 
; YES - SEND IT OUT 

; ZERO COUNT NOW 

; RECOVER CHAR 
; SEND IT OUT 

; ERROR WHEN SENDING SPACE 

; INCREMENT BLANK COUNT 

LF - DON'T SEND IF NEW 
; LINE .C1ST LF AFTER 

CR IS IGNORED> 

CURRENT RIGHT BYTE ? 
; <NOTE TRAIL BLANKS IGNORED> 

CLEAR FLAGS ON NEW LINE 
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7004 lADO 0200 A ST ACO, 13<AC2> 
7005 1AD1 8001 A RTS 1 
7006 1AD2 C20B A $EOF: LD ACO, 11CAC2> EOF - SEND CURRENT WORD IF 
7007 1AD3 4104 A BOC ZRO,SEF2 ; ANY, THEN CR IF LINE 
7008 1AD4 C20A A· LD AC0,10<AC2> NOT EMPTV 
7009 1AD5 951C*A JSR WWORD 
7010 1AD6 8000 A RTS 0 
7011 1AD7 1902 A JMP . +3 
7012 1AD8 C20D A $EF2: LD AC0,13<AC2> 
7013 1AD9 4103 A BOC ZRO,$EF3 
7014 tADA 5000 A LI ACO,OD 
7015 1ADB 9516*A JSR WWORD 
7016 1ADC 8000 A RTS 0 
7017 lADD 501C A $EF3: LI AC0,01C ; SEND EOF CHAR 
7018 1ADE ·;>513*A JSR WWORD 
7(>19 lADF 8000 A RTS 0 
7020 lAEC) 19ED A JMP $CR3 
7021 
7022 1AE1 C60B A PUTDC: LD ACl, 11CAC2> ; CHECK WHICH BYTE TO WRITE 
7023 1AE2 7900 A AISZ AC1,0 
7024 1AE3 1905 A JMP $R 
7025 1AE4 2810 A SHL ACO,e,o ; LEFT BVTE: SAVE 
7026 1AE5 D20A A ST AC0,10CAC2> 
7027 1AE6 8EOB A ISZ 11<AC2> ; INCR BYTE FLAG 
7028 1AE7 :::EOD A ISZ 13<AC2> ; INCR CHAR COUNT 
7029 1AE8 8001 A RTS 1 
7030 1AE$' A8D5*A $R: AND ACO,=OFF RIGHT: ADD LEFT IN 
7031 1AE:A A60A A OR ACO, 10<AC2> 
7032 1AEB 9506*A JSR WWORD ; WRITE WORD 
7033 1AEC 8000 A RTS 0 
7034 1AED 5100 A LI AC1,0 ; CLEAR BYTE FLAG 
7035 1AEE DC.OB A ST AC!, 11<AC2> 
7036 1AEF :3EOD A ISZ 13<AC2> INCREMENT COUNT 
7037 1AFO 8001 A RTS 1 
7(>38 1AF1 D422 A . POOL 2 

1AF2 [1424 A 
7039 
7040 1AF3 DSKBUF: . =. +256 
71)44 
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7045 
7046 
7047 
704:?. 
7049 
7050 
7051 
7052 
7053 
7054 
7055 
7056 
7057 
7058 
7059 
7060 
7061 
70t.2 
706-::.: 
70tA 
7065 
7066 
7067 
706:3 
7069 
7070 
7071 
7072 
7073 
7074 
7075 
7076 
7077 
7078 
7079 
7080 
7081 

70:3:=: 
7(6'5 
7096 
7097 
709::: 
70'~9 

·7100 
71(>1 
7102 
710:-=: 
7104 
7105 
7110 
7112 
7113 
7114 

1E:F:3 
1E:F4 
1BF5 
1BF6 
1E:F7 
1E:F8 
1E:F9 
1E:FA 
1 E:FE: 
1E:FC 
1E:FD 
1E:FE 
1BFF 
1COO 
1C01 
1C02 
1C03 

1C04 
1C05 
lCOc· 
1C07 
1C0:3 
1C09 
1COA 
1COB 
1.COC 
1COD 
!COE 
1COF 
1C10 
1C11 
1C12 

. PAGE 'INITIALIZATION ENTRY' 

*** THESE ROUTINES BECOME PART OF THE EDIT *** 
*** STORAGE AS SOON AS INITIALIZATION IS *** 
*** FINISHED. <EXCEPT FOR ROM VERSION>. *** 

RDSCAN - READS A LINE FROM THE TERMINAL A~D MAKES 
THE FIRST CALL ON SCAN 

USED BY INITIALIZATION 

RETURNS: RTS 0 
RTS 1 
RTS 2 
RTS 3 

5000 A RDSCAN: LI 
D01A A ST 
'7'4AD*A .JSR 
:::ooo A RTS 
:::001 A RTS 
94AE*A \,.ISR 
COB1*A LD 
no-::.:E A ST 
5000 A LI 
D03F A ST 
D03A A ST 
94A-::.:*A dSR 
:::ooo A RTS 
500[1 A LI 
F041 A SKNE 
8002 A RTS 
8003 A RTS 

ERROR <LINE ABORT OR SCAN ERROR> 
CONTROL-C ABORT 
BLAN•< LINE 
NORMAL RETURN 

Aco,o 
ACO,UNIT 
RDLINE 
0 
1 
PACK 
ACO,=INBUF 
ACO,LSTART 
ACO,O 
ACO,COL 
ACO,NTYPE 
SCAN 
0 
ACO, 13 
ACO,CLASS 
2 
3 

READ FROM TTY 

SET PTRS FOR SCAN 

CHECK FOR EOL <BLANK LINE> 

INITIALIZATION ENTRY: INITIALIZE ALL POINTERS 
ASK IF DISK INPUT NEEDED; THEN ASK FOR MEMORY SIZE. 

ENTRY: 
94C1*A .JSR CLRSTK ; INITIALIZE STACKS 
5107 A LI· AC1,7 
·~4C2*A .JSR CLRST1 
5000 A LI ACO,O INITIALIZE SOME VARIABLES 
D01A A ST ACO,UNIT 
001(: A ST ACO,OUTDVC 
D03A A ST ACO,NTYPE 
[1014 A ST ACO,CURLIN 
5001 A LI ACO, 1 
01)17 A. ST ACO,BRKMOD 
0011 A ST ACO,PROT 
C1:32*A LD ACO,=RDSCAN .i SAVE BUFFER START ADDRESS 
[11);'.::3 A ST ACO,ESTART 
C131*A LO ACO,=NOUSER NO USER FUNCTION INITIALLY 
D010 A ST ACO,USER 
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7115 1C13 !'5048 A LI AC0,72 
7116 1C14 D05A A ST ACO,NSTRC ; SET STORED STRING LENGTH VARI A 
7117 1C15 952E*A .JSR TWIDTH 
7118 1C16 5025 A LI AC0,37 
7119 1C17 D05B A· ST ACO,NSTRW 
7120 1C18 50CD A LI AC0,-51 RESERVE LAST 50 WORDS OF MEMOR 
7121 1C19 D05C A ST ACO,OP1 FOR FIRMWARE <MORE IF DISK 
7122 1C1A 94A1*A .JSR MESCi ANNOUNCE PROGRAM NAME 
112:3 1C1E: 1C78 T . WORD MSGl 
7124 1C1C C:92:::*·A LD AC2,=EBUF1 CHECK MEMORY <NONDESTRUCTIVE> 
7125 1C1D C200 A CSIZE: LD ACO, <AC2> ; COMPLEMENT MEMORY DATA 
7126 1C1E 7000 A CAI ACO,O 
7127 1C1F D200·A ST ACO, <AC2> STORE AND READ COMPLEMENTED DA 
7128 1C20 F200 A SKNE ACO, <AC2> ORIGINAL DATA llNTIL NON-VER I 
7129 1C21 19(11 A .JMP . +2 
7 i:::a) 1C22 1907 A ,JMP CSIZE2 
71~31 1C23 7000 A CAI ACO,O 
71:32 1C24 [1200 A ST ACO, <AC2> ; MEMORY SHOULD NOW HAVE ORICiINA 
713:3 1C25 F200 A SKNE ACO, <AC2> 
7134 1C2·~· 1901 A ._IMP . +2 
71 ~:::s 1C27 1902 A .JMP CSIZE2 
71 ~;:,~. 1c:2::: 7A01 A AISZ AC2, 1 
71:";.:7 1C29 1 ·~,F~: A .JMP CSIZE 
71~::=: 1C2A D~::3:=: A CSI ZEZ: ST AC2,LAST ; SAVE LAST MEM ADDR 
71 ;:::·;;· 1C2B D:::51 A ST AC2,SY2 
7141) DSKASK: 
7142 1C2C Alli A LD ACO,@AMON CHECK IF DOS PRESENT 
7143 1C2D 450B A BOC NZRO,NODSK <CHECKS START OF FIRMWARE> 
7144 1C2E 94A1*A .JSR MESG ASK IF DISK INPUT NEEDED 
7145 1C2F 1 c:::D T . WORD ASKDSK 
714t· 1c.:::o 9515*A ._ISR GECO GET RESPONSE - SINGLE CHARACTE 
7147 1c::n A:::D:3*A AND ACC>,=C>7F 
71 1l::: 1c:~:2 F114*A SKNE ACO,='"Y'"/256 ; "Y,. OR CR = YES 
71-'19 1 c::::;: 190B A ._IMP USEDS•< 
71~-.o 1c::::4 FODO*A ::¥NE ACO,=C>D 
7151 1C::35 190'7 A .JMP USED SK 
7152 1 c::::c. F111*A SKNE ACO, ='"N'" /256 "N" = NO 
7153 1C37 1901 A ._IMP . +2 
7154 1c::::::: 19F:::: A ._IMP DSKASK 
7155 1 (::";.:"?" 501)(> A NODSK: LI ACO,O REMOVE DISK COMMANDS 
7159 1C3A B10E*A ST AC:O,DSKCOM FROM END OF TABLE· 
71t·O lC:~:E: C10E*A LD ACO,=XQTSl MAKE DISK I/O ROUTINE AREA 
7161 1c::::c [l(i:";.:3 A ST ACO,ESTART PART OF EDIT BUFFER 
7163 1C3D 190F A .JMP CSIZE4 
71 (:.4 1C::::E [1000 A AMON: . WORD 00000 DOS FIRMWARE START ADDR 
7166 1 c::-:.:F C10B*A USEDSK: LD AC0,=-1025 SAVE AREA FOR DISK FIRMWARE 
71t-7 1C40 D05C A ST ACO,OP1 ; . INFO &t BAD SECTOR TABLE 
71;~,:::: 1C>'l 1 1 1

; 1 C>E: A • JMF' CSIZE1 
717:'"3 1CA2 1BF3 T . POOL 11 

1C4:3 1141 T 
1C44 10CF T 
1C45 1C'7E T 
1C46 7E59 A 
1C47 005·~1 A 
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1C48 004E A 
1C4'?.°' 1795 T 
1C4A 1A42 T 
1C:4B FBFF A 
1C4C 0000 A· 

7174 
7175 1C4D 949F*A CSIZE4: JSR CRLF 
7176 1C4E C438 A LO AC1,LAST 
7177 1C4F E45C A ADD AC1,0P1 ;. SAVE LAST MEMORY LOCS FOR FIRM 
7178 1C50 [1438 A ST ACt, LAST. 
717'"i' 1C51 0451 A ST AC1,SY2 
7tE:O 1C52 [14:;:9 A ST AC1,TOPRAM 
11:=:1 1C53 C033 A LD ACO,ESTART MAKE SURE STILL HAVE ROOM 
7182 1C54 94A4*A .JSR SKL 
71 ::::3 1C55 1'?1F A ... IMP NOROOM 
7184 1C5t· '7'4A1*A ASK: JSR MESG ASK FOR MEMORY SIZE <PORTION> 
..,. ~ -.e 
l J.~·-· iC.!:·7 1C:9~: T . WORD ASKSIZ 
71 :::1;. 1C:5t: 15$·(~ A .JSR RDSCAN 
71f;7 1C5$' 19FC A ... IMP ASK ; ERROR 
71 :::~: 1C5.-.\ 19F8 A ...IMP ASK ; CTL-C 
7189 1C5B ~19FO*A .JMP SCRATCH ; BLANt< LINE - USE CALCULATED VA 
719(> 1C5C 5015 A LI ACC>,21 ; CHECK FOR NUMBER 
7191 1C"5D F041 A Sf::.NE ACO,CLASS 
7192 1C5E 1901 A .JMP $NUM 
7193 1C5F 19F6 A .JMP ASK 
7194 1C60 $NUM: OLD ACO,VALUE ; NUMBER ENTERED 
7195 1C62 94B5*A ... ISR ROUND 
7196 1c.::.-:::: 5COO A NOP 
7197 1C64 [1065 A ST ACO,TEMP 
71S'E: 1C:65 $'4A:3*A ...ISR SCAN NUMBER MUST BE FOLLOWED E:Y 
11·~9 1C.S6 19EF A ...IMP ASK ; CARRIAGE RETURN 
7200 1 C67 !:iOOD A LI AC0,13 
7201 1C68 F041 A SKNE ACO,CLASS 
7202 1c:c.9 1901 A .JMP . +2 
720:.!: 1C6A 19EB A .JMP ASK 
"7204 1C6B c6:33 A LD ACO,ESTART MAKE SURE ESTART < TEMP 
7205 1C6C C465 A LO AC1,TEMP 
7206 1C6D 94A4*A ...tSR SKL 
7207 1C:6E 19E7 A .JMP ASK 
7208 1C6F C065 A LD ACO,TEMP ; MAKE SURE TEMP <= LAST 
720''7 1C70 C438 A LO AC1,LAST ; <IF NOT, USE LAST> 
7210 1C71 94A4*A JSR SKL 
7211 1C7Z 99D9*A .JMP SCRATCH 
7212 1C73 D03E: A ST ACO,LAST 
721:3 1C74 99D7*A ... IMP SCRATCH 
7214 1C75 5000 A NOROOM: LI ACO,O ; AREA ERROR 
7215 1C76 94C~:*A .JSR ERROR 
7216 1 ·---y-. ._. • I 1 C••=•1-. 

"'~·~ {\ JMD ... ENT RV 
7217 
7218 
7219 INITIALIZATION MESSAGES 
7220 
7221 8001 A . LIST LOPT 
7222 1C78 ODOA A MSG1: . WORD ODC>A,OAC>A 
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7223 1C7A 4E41 A . ASCII 
7224 1CE:1 ODOA A . WORD 
7225 1c::::2 5245 A . ASCII. 
7226 1C::3B C>DOA A . WORD 
7228 1C8D ODOA A·ASKDSK: . WORD 
7229 1C8E 44~.9 A . WORD 
7230 1C94 6565 A . WORD 

... NATIONAL BASIC ... 
ODOA 
... REV A 11 FEB 1977 ... 
ODOA,OAOO 
ODOA ; ,.DISK FILES NEEDED?,. 
04469,0736B,0204610696C,06573,0204E 
06565,06465,0643F,O 

7232 ASKSIZ: i '°MEMORY SIZE-' 
72~:3 1C9E: 4D65 A . WORD 04065,06D6F,07279,02053,0697A,06500 
7234 
7254 1C9E (>000 A EE:UF1: . WORD .o ; START MEMORY CHECK FROM 
7256 
7257 1C04 T . END ENTRY 

01A7 T OSEO T 025A T 1A70 T 0258 T 7E3B A 02DF T 8048 A 
02EO T 7E3B A o:;:c9 T 1638 T 0410 ·T 1982 T 0423 T 002E A 
0424 T 1-;.-c:;: T 0425 T 0427 T 0426 T 19AF T 0760 T 0024 A 
07EO T OCCB A OD9C> T OA81 T OE4E T OCE3 T OEF3 T OBAE T 
OFB5 T 180C T 1179 T 1277 T 11F9 T 134E T 1283 T 0017 A 
12D:3 T 121C T 14FA T 1219 T 14FB T 120A T 1C4C T 0114 T 

I 
i 

i4ERE 
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A 12E4 
AC2 1)002 
ALA::::T 0079 
ANEXT 0055 
ASK 1C56 
ATDATA 1563 
ATN2 · 1 'l2t: 
AY1 142F 
E:C:Dt-"rnD 151 B 
BIT! (101)4 

BRl<"FCN 1 14:3 
C 12E5 

T 
A 
A 
A 
T 
T 
T 
T 
T 
A 
T 
T 

CHl<MOD 0921 T * 
CKCH 05::;::9 T 
CLR:=:Tl 0109 T 

co·:: · 1 ::: 1 4 T 
CF:LFl 02.C9 T 
c:::;;r ZE4 1 CAD T 
DEBUG 0000 A 
DE:KIN 1A70 T 
D:::CAN2 OEF f:.. T 
DSKBUF 1 f1F3 T 
DTEMF' 0067 A 
ECUR 00::;::4 A 
ELEN 0036 A 
EF·u·::H2 (1CE:7 T 
ERM2 1 t::3A T 
E:::: I C;N 004E A 
EX Pt~ 1 :39:::: T 
EXPERR OCP1F T 
FAU::E 111[1 T 
FL10 147(1 T 
FL[:FC 1445 T 
FLGT 1110 T 
FU1AX 112::::: T 
FU,~E 11 OA T 
FL'.:; I GN 007':; A 
FNEPR2 104A T 
FRANCiC 1271 T 
FR:::IGN 0076 A 
CiECO 7E~S9 A 
GETD:::T O"?:::A T 
CiET:::2 051.:.::: T 
GETUC 0572· T 

(-·,·"'.·C- 1 
-··~L- ... 

!F .. IX 
I NEf~R 1 8AO 
JNTE:::T 7ECC 
LA:::r 00:::::::: 
LINIT o::::EO 

T 

' ..,.. 
; 

T 
A 
A 
T 
A 

LN2 1::;::::;::[1 T 
1 . A 

ABS 1120 
AC~: OOO:::: 
ALOC 025C 

· ARCTAN 140:3 
ASKD::*: 1 Cf=:D 
ATLOC 18B1 
ATM:::: 1420 
AY2 14:31 
BEGIN 0125 
E:LANK 0020 
E:FH<FLG 0021 
CALCUL 0D'71 
CHKTER 07C9 
CLA~:;:;; 0041 
CLR::nK 045'7 
CONST 07E1 
COSA 1523 
CRY OOOA 
CTRL 091A 
DELETE 04F2 
DPTR 0054 
DSHL 1219 
DSKCOM 1795 
DUMP 0000 
EDEL 04B7 
ENDE:UF 0020 
EPUSH:::: OCB::: 
ERRFLG 0019 
ESTAf;:T 0033 
EXPB 139(4 
EXPt·J 0049 
FI NDCR o~;zF 

FLADD 11C7 
FLDIV 117A 
FL I NT 12:::A 
FLMIN 1128 
FLNOF\:1'1 121 C 
FL::::uB 11 c~~ 
FNLINE 0052 
Ff''.MUL T 14H.:: 
FRTN 116C 
CiETARY OCE:3 
GETFCN OFD6 
GE1S3 0!::~7D 

GETVAL·OD93 
H:::;Pfi:T 0402 
IF I:<:: 12[:!) 
INLINE 03E5 
I NT~L :!. 2:;::4 
L.EFFC:N C>F··~·2 

LINK 01)0::: 
LI '.:::T2 OOt.:~: 

LNDATA 153A 
LPAREN OC88 

T 
A 
T 
T 
T 
T 
T 
T 
T 
A 
A 
T 
T 
A 
T 
T 
T 
A 
T 
T 
A 
T 
T 
A 
T 
A 
T 
A 
A 
T 
A 
T 
T 
T 
T 
T 
T 
T 
A 
T 
T· 
T 
T 
T 
T 
T 
T 
T 
T 
T 
A 
A 
T 
T 
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AC:O 0000 
ADDTT3 1170 
ALOCM 189:3 
ARGERR 133B 

A 
T 
T 
T 

ASKSIZ 1C9:3 T 
ATNO 1407 T 
ATN4 1421 T 
B C>020. A 
BIG 0001 A 
BREAK 022A T 
BRKMOD 0017 A 
CARRY 0007· A 
CHKTKN 
CLCSUB 
C:MDTAB 
CONT 
COUNT 
C::HZE 
CURLIN 
DERROR 
DRE SET 
DSIGN 

08FB 

023[1 
007A 
1C1D 
0014 
D4::::o 
[1406 

DSKERR 1A6B 
E2S 
EEND 
ENTRY 

1266 
00~:5 

1C04 
EG!IJAL (H);;:[I 

ERROR 03CA 
ESTOR 04AF 
EXPC 1::::·~c 

EXPON 1~:57 
FI R:::;r O 1 00 
FLAND 10F:3 
FLE•~' 110D 
FLLE 111A 
FLMOD 11FA 
FLNOT 10EF 
FLXOR 10FC 
FORPTR ODD3 
FRNORM 123F 
FST 0087 
CiETC 7E3E: 
GETHX 087B 
GETSTR 079b 
GTD?HA OEC7 
I DENT 0045 

T 
T 
T 

·r 
A 
T 
A 
A 
A 
A 
T 
T 
A 

GT 
A 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
A 
A 
T 
T 
T 
A 

I MP 1 t.. 0000 A·~ 

INF' 11 ::::7 
KE'!' 071 C 
LENFCN OFEE: 
LINLEN 001E 
LI::::TIT 02FE 
l.01"'.\D 013:3 
LSTART 003E 

T 
T 
T* 
A 
T 
T 
A 

AC1 0001 
ADSHR 1210 
AMON 1 c::::E 
ASCFCN OFEE 
ATAN 14::::7 
ATN1 1424 
AUTO 0140 
BACK 02E:D 
BITO 0003 
BRK 188F 
BYE 0240 
CHKLC 0589 
CHRFCN 10A7 
CLOSE D416 
COL 00:3F 
COPYS OE7D 
CRLF 0368 
CSIZE2 1C2A 
D2C 120A 
DIGIT 004A 
DSCAN1 OEF4 

DSTART 
EBUF1 
EFIND 
EP::;ER 
ERMl 
ERRTAE: 
EXEC 
EXPD 
F10 
FL1 
FLCMP 
FLGE 
FLLT 
FLMULT 
FLOR 
FNERR 
FORSAV 
FRPN 
1-. _, 
GET CH 

1C2C 
005~: 

1C9E 
050A 
12EC. 

01::::1 
139E 

OODC 
10E4 
1114· 
11.17 
114C 
10F7 
OCC7 
ODDF 
1247 
0061 
0576 

GETS 0565 
GET:.::;IJE: OCC9 
HEXFCN 10A2 
IEXP 1210 
I NBUF 1 :=:r;:E 
INPUT OE85 
L2E 1::::AO 
LINFCN OC40 
LI ST o::::3B 
LN t::HD 
LOOKUP o::::9D 
LZONE 001F 

A 
T 
T 
T 
T 
T 
T 
T 
A 
T 
T 
T 
T 
A 
A 
T 
T 
T 
T 
A 
T 
T 
A 
T 
T 
1· 
T 
T 
T 
T 
T 
(-~ 

T 
T 
T 
T 
T 
T 
T 
T 
A 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
f~ 



PACE ASSEMBLER REV-A 20 DEC 76 
BASIC INTERPRETER 11 FEB 77 

MAX:::;ri;: 0059 A 
MES(;:;: 041 7 T 
MODX 1482 T 
M:;z:::: 1:::77 T 
NEG (H)t)E: A 
NEXT2 020F T 
NOGO OBAE T · 
NPTR 0(149 A* 
NL.JU::. t.11)Uf A 
NXT:::T{~ o·~·:;:o T 
NZRO (H)i)~.::; A 
ClF'EN~: [14,)E A 
C1F'ERf..: OCEO T 
OUTCOL C.01D A 
OVFEF<:R 1276 T 
F'ACE 0001 A 
F'f::UF F-'43 T 
F'f="U::.c; 
F'08 
f'POT 
Pl.INCH 
PUT DC 
Pl·JP2 
~:DL IME 

(H)<1F A 

0002 A 
0011 C;A 
(CEA T 
1;iE1 T 
L:::;:r1 T 
1)27A T 

i;:EMC:Ht-i i)0:?7 t'\ 
RE::::uLT orn·:.1 T 
ROM OOi)c) {'.) 
R~·DATA OF2E T 
RUNE RF\ 01 :A T 
SA2 1 :::::ry;· 
SB2 1 ::::DE: 
:::: 1~· en_ o c :_:: ·=.: 
~::;:.::;::::; <)C:7F 
·:.;::-t_ ()i)~)(l 

·::;I-:? E" 1 C•f:: :: 

::ci::: 1::::c1 
::>::Ti--:..Fn 0057 
::n<)4 09D2 
::;T08 o-:.1E·:.1 
ST12 O'?'FB 
ST16 OA16 
fT20 OA1E 
:::T:24 OA32 
ST2:::: O{'!::::c: 
sr::::2 0As1 
ST?6 OA79 
~:::T-'1.C• 0,"91! 
ST4A OP1A1 
ST 4::: OABA 
ST52 OAC4 
ST56 OP1E2 
STl.O OAF9 
:3T·~.4 OBOD 

1 
T 

r. 
1-1 

T 
T 
T 
A 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 

MAX\/AL 1277 
MIDFCN OF80 
MOREIN 1 ::::AB 
M::;z4 187B 

· NEC;ATE 1207 
NEXTAD 0040 

T 
T* 
T 
T 
T 
A 

NOROOM 1C75 T 
N:::;TRC (H)!5A A 
M·JlN 1 3CL: T 
NXT:::Yt~ o:::FO T 
OP1 005C A 
OPENW D4· 10 . A 
OPPIJ::H OCAA T 
OUTD\.'C 001C A 
OVFLW 0006 
PACK Of:..7E 
PCLA::'.;T 1 /.:.SA 

. PGFf;: [1404 
PO:::FCN 
P::;CAN 
PU::;H 048::: 
PUTS 0?:~42 

PL-JR6 147/:.. 
RD·::Ct'4N 1 BF3 
RE:::ET 01 J 7 
F\ICiFCM 
ROUND 
R:::;L TO 
RUNFLG 
:::AVE 
:::CALE 
:::CR 
:::DiHA 
:::GN 

1:34E 
I)!) l::: 
046:::: 
146E 
l)t)7[: 

OECO 
11::::0 
002A 
0527 
13B4 

A 
T 
T 
A 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
A 
T 
T 
A 
T 
T 
A 
T 
T :::OODD 

STO 1 
ST(i5 
ST09 
ST1:3 
::n17 
ST21 

095E T 

:::r:::::::: 
:::T:37 

0·;1[19 T 
09EE T 
OA01 · T 
Or~ 1 ::: 
OA21 
OA:34 

OA55 
•)A7B 

T 
T 
T 
T 
T 
T 

·::!A 1 Of'':?·:, T 
ST 'l~.5 OAA3 T 
::n 49 0(1BC T 
:::T5:3 Of\DO T 
ST57 OAE6 T 
ST61 OB01 T 
ST65 OB14 T 
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MERGE 01 ::::5 T 
MODE 001:::: A 
MSGl 1C78 T 
MULT 14FE T 
NEWLIN 0184 T 
NEXTIN 0159 T 
NOUSER 1141 T 
NSTRW OO~iB A 
NXTLIN 0031 . A 
NZl OBF8 T 
OP2 005E A 
OPER 0047 T 
OUT! 0:38F T 
OUTDVX 001B A 
F'2 

PCT AB 
OlCD 
16/.:.E 

PLC 004C 
POWER l:~:EO 

PTAPE 013C 
PUTC 7E44 
PUTW o::::F:::: 
PWR7 147-C: 
READ I N 01 ~i:3 
F.:ESTAE: 168C 
RND 12D9 
RF'P1REN OD4:3 
RSLT1 1.400 
f\:WOHD D422 
SAVF IL 02F:::: 
SCAN 
::::CRA 
:;:;ETUP 
8IGN 
SK1 
SKHET 
SG!RT·""' 

:3TOt;. 
ST10 
ST14 

:3T22 

ST:30 

ST50 
ST54 

ST66 

0690 
007[1 
11A7 
10E5 
002B 
002[1 
13A2 
0979 
09DD 
09F:3 
OAOC 
OA1A 
OA27 
OA:;:6 
OA4::: 
OA5B 
OA?D 
OAS"E: 
OAA7 
OABE 
OAD7 
OAEA 
OB05 
OB18 

T 
T 
T 
A 
T 
T 
A 
T 
T 
T 
T 
T 
T 
T 
A 
T 
T 
A 
T 
T 
A 
A 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 

MESG 0411 
MODEIN 0158 
MSZ 1 1874 
NDATA OEE:7 
NEXT! 01BF 
NOD:::~~: 1 C39 
NP2 131B 
NTYPE 003A 
NXTRES 066C 
NZ2 OBFA 
OP3 0060 
OPERM 18B8 
OUT2 03ED 
OVF OOOC 
P4 14:;:5 
PASS2B 0205 
PEEK 11:;:4 
POINT 1E::7F 
PREC 0044 
PULL 0496 
PUTD 14F2 
PUTW4 03F1 
RCHAR 1A8E 
READY 18/:..D 
RE~:TOR 04 7'?/ 
RNDNUM 008(:. 
RSCAN OE54 
RUN 01A8 
SAl 1::::D~· 

SB1 13D7 
SCAN2 06A3 
::::CRATC 0114 
SETUP2 11B2 
SINE 1311 
SK2 002C 
SPCFCN OC35 
SSCAN OE4F 
sro:::: 09CE 
:3T07 09E5 
ST11 09F7 
ST15 OA14 
~::T 19 OA1B 
S;T2:3 (>A2B 
ST27 OA::::A 
sr::::1 OA4A 
ST35 OA77 

sr4·;: OA9F 
ST47 OAAD 
ST51 OACO 
ST55 OADB 
ST59 OAEF 
ST (:,:3 OE:09 
ST67 OB1C 

T 
T 
T 
T 
T 
T 
T 
A 
T 
T 
A 
T 
T 
A 
T 
T 
T 
T 
A 
T 
T 
T 
T 
T 
T 
A 
T 
T 
T 
T 
T 
T 
T 
T 
A 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
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ST72 

ST96 
STACY 
t;T ..;c;:: ;: 
ST .".r-:'V\ 

STL I!~ 
::::TR:;: 
::n'iT'E 

- .... -.-
' -,J.:•.;.;... 

TAC1 
TE CHO 
TLOC 
TFi:COFF 
TT1 
TWOPI 
TYPL:::;p 
!JSR 
WP1RNIN 
x 
XOT 
XOT 1:;: 
XOT17 
XOT20 
XOT27 
XG!T::::o 
XC!T35 
XOT39 
XOT42 
XG!T49 
XG!T5:::: 
XG!T~i7 

XOTt:.O 
XG!T64 

XG!T73 
XG!T7'7 
XOT:=:Cl 
XTEMP 
ZONE 
$1 
$1 
$1 
:{;.2 

OB1F 
OB:30 
OB45 
OB52 

OB76 
OB:::t. 
or::·::·:=: 
19~'1f' 

UH<) 
1 A-li' 

l) 1 :::::•'.".! 
1 ·;;:o:::.~. 
oo::::r:: 
0051 
(Ji)~{) 

1"5E6 
l :::.~:f'.~ 

t)~),~.E 

02[1(l 

025E 
10C9 
00:::1 

t):;:7,~. 

113[1 
o::::DE: 
0071 

OC01 
OE:D"7 
OC:1~.1 

OC95 
OC:E:E: 
ODBO 
ODCC 
ODF3 
OEl.:..2 
OF26 
OF5:::: 
OC9E 
101::: 
104C 
OCEP1 
1 oc:c 
10DC 
OOB(i 
OBFO 
0:3::::F 
112P1 
14EO 
0906 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
A 
A 
f-""1 

T 
T 
T 
A 
T 
T 
T 
A 
T 
T 
T 
T 
A 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
P1 
T 
T 
T 
T 
T 

:::TI:/? OB2·~· 
ST7:3 OK::::;:: 
:3T77 OB4A 
:;::;,-::;: 1 OB54 

· sr::::5 OBt.9 
:;:::,-::::9 OB7A 

::::T97 l)AC6 
::::T ACKO 1 ';·'C3 
STACK4 1t~24 
:=:TAF\'.T i)o.;;-5 
:::TKF'TR 0022 
::::TOP 02::::~:; 

::;Tf.:FCN 11)9E 
:::l_IE:EFi:F~ OD 10 
:::YMA 0043 

SY SERR OD::: 1 
T AE::;: 1818 
TAE:4L 1 ::;:!5C 
T AC2 (H),~.F 

TEMP 0065 
TMf'(:,[lfi: 0064 
TRCON 10C7 
TT2 
TXTMOD 
UNIT 
VALFCN 
WAF<:NM 
XCRLF 
XG!T1 
XOT1.4 
XC!T i:::: 
;wr21 
X G!T2B 
XOT32 
XG!T36 
:XC!T4 

(>l):=~2 

0016 
001t".!i 
OFF5 
1:::::::1 

OB9B 
OC19 
OC4E 
OC7E 
OC{H 
i)[12''ii' 

ODB7 
OE:E:O 

XOTt.l3 ODF7 
XG!T5 OBBF 
XOPS4 . oF:33 
XC!T5::: 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
A 
A 
T 
T* 
T 
A 
T 
T 
T 
T 
A 
(1 

A 
T 
A 
A 
A 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 

XG!T61. 
XG!T~.5 

XGff7 
XGff74 
XG!T78 
XC!T81 

0Ff:6 · T 

xx 
ZFi:O 
$1 
$1 
$1A 
$2 

101E 
OE:CD 

1057 
1A'l:2 
1)077 
0001 
os::::o 
1161 
0346 
OE29 

T 
T 
T 
T 
T 
A 
A 
T 
T 
T 
T 
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::n10 
:3T74 
::::T78 

ST90 
ST94 

0850 

OB4C 

OB6D 
OB7E 

T 
T 
T 
T 
T 
T 
T 

::H98 OAC::: T 
:::TAU< 1 19E3 . T 
:::::r ACK5 1 A2E T 
::::TFIRS 04A7 T 
STKSTR OF ~.o T 
STOPM 
STROP 
SVSCAN 
SYMB 
SYNTAX 
TAB 
TAB:3A 
TAE:FCN 
TAC:3 
TENTH 
TNEXT 
TRMODE 
TT::.:: 
TYPFLG 
USED::;K 
VAL TAB 
WCHP1R 
XOF'ER 
XG!T 11 
XOT15 
·xor1·~1 

XG!T22 
XG!T29 
X•]T::-;::;: 
XC!T:;:7 
XG!T40 
XOT4~l 

XG!T50 
XG!T55 
XOT5'7 
XC!Tf:..2 
XOT66 
XG!T70 
XG!T75 
XC!T79 
XOT9 
y 
$0 
$1 
$1 
$1A 
$2 

OF66 
l)O::::C 
0042 

OC2B 

OC24 
0070 
147C 
0056 
0015 
00:::4 
0069 
1C:'.::F 
17A3 
1AA7 
OD74 
OBEC 
OC44 
OC5D 

OCB1 
1)[145 
ODBB 
ODE9 
OE1F 
OE~.5 

OF:3E 
OF5::: 
OFDE 
105[1 
OEf:..B 
0(112 
105B 
1)[:[1~5 

0073 
OD9F 
OBBA 
11AO 

T 
T 
A 
A 
T 
T 
T 
T* 
A 
T 
A 
A 
A 
A 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
A 
T 
T 
T 

1:324 T 
OE90 T 

ST71 
ST75 
ST79 

ST87 
ST91 
ST95 

OB2B 
OB4:3 
OB4E 
OB5E 
OB6F 
OE:::H 
OB91 

:::T99 OACC 
:::TACK2 19F2 
STACK/.:. 
:::TK5 OOZE 
STL.AST 049F 
STPTR 0023 
STRTMP 0270 
:-:,y 1 (ll)3::;: 

SYNERR 0917 
SYSER2 OD:::::;: 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
A 
T 
A 
T 
A 
T 
T 

TAB! 
TAB:3L 
TACO 
TAN 

15:::2 . T 

TL I ST 
TOF'RAM 
TRUE 
TWIDTH 
TYF'LIN 
USER 
VALUE 
WWORD 
XOVER 
XGH12 
XG!T 1 (:. 
XG!T2 
XG!T26 
XQT3 
XG!T34 
XG!T38 
XG!T41 
XOT4:::: 
XG!T51 
XQT56 
XQT6 
XG!T6:::: 
X•~T67 
XG!T71 
XG!T76 
XG!T8 
XC!TFLG 
Y2 
$(> 

$1 
$1 
$2 
$2 

1)1)6[1 

02FB 
00:;:9 
1120 
10CF 
0375 

T 
A 
T 
T 
A 
T 
T 
T 

0010 GA 
0047 A 
D424 A 
1:::::3F 
OC77 
OBDB 
OBA2 
OC8E 
OBA·~ 

ODA6 
ODC7 
ODEE 
OE59 
OE5F 
OF47 

1010 
1024 
OD27 
oc:::o 
OBD2 
1)012 
0074 
1002 
OE:::A 
1243 
0534 
1125 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
A 
A 
T 
T 
T 
T 
T 
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$2 
$2A 
$4 
$8002 
$A2 
$AER4 
$AY2 
SBOFF 
$CAT 
$CHK1 
$CKE 
SCLOO 
$CPY2 
SCR 
$CRRE 
SDlA 
SD3P 
SDELl 
$DONE 
SDS3 
SE 
SEMP 
SEOF 
SERR 
SESC 
SFO 
$F1A 
SF3 
$FIX 
$FLT2 
SFND 
$FR1 
$G2 
SGET 
~HX2 

$14 
SIN 
SIN2 
$K1 
SK3 
SK6 
$KGTO 
$L1 
SL3 

$LOOP 
$LP1 
$LSP 
$M1 
$MORE 
$N2 

115F 
OE99 
11~2 

040D 
01EB 
026E 
06FF 
1148 
OC6D 
14A8 
1230 
OFC5 
OFA4 
1AC6 
1A80 
0800 
0864 
04F8 
085E 
OF15 
0705 
005F 
01b5 
02C4 
0289 
1295 
129E 
0075 
OFAB 
0801 
0886 
081F 
OEDA 
0290 
05DC 
12C9 
OE67 
OE6F 
034A 
0728 
0738 
075E 
08A8 
06DE 
1AC2 
12F7 
06EO 
~,~~ 

V0C/ 

1505 
OEAF 
1463 
0840 
ODAE 
08DB 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
I 

T 
T 
T 
T 
T 
T 

$2 
$2B 
$4 
$8006 

"$A3 
$AERR 
SBEGI 
$BOTH 
$CE 
SCHKD 
$CKGO 
$CLR 
$CPYN 
$CR2 
$CTL2 
$02 
$04 
$0EL2 
$DONE 
$0S4 
$EF2 
$END 
SEOF 
SERR 
$ETX 
$F1 
SF2 
$F3 
$FLA1 
SFN 
SFNER 
$FSV 
$G~ 

$GT 
!:!'·I 1 
$15 
$IN 
$INER 
$Kl 
$K3A 
$KB 
$L 
$L2 
$LC1 
$LINE 
SLOOP 
$LP2 

$M2 
$MSGE 
SNC 
SND2 
$NO~I 

SNOTD 

1198 
OE9C 
124E 
040C 
01F2 
0200 
0211 
055A 
0003 
14AA 

I 

0652 
0269 
OE74 
1ACB 
0936 
0850 
0873 
04FC 
14E9 
OF18 
1AD8 
1A55 
1A83 
08DE 
0283 
OD2F 
0035 
1297 
11E7 
070E 
1047 
ODE7 
OEDE 
OFD3 
12C1 
12CB 
113A 
OEA4 
071F 
072E 
0294 
1A97 
06CA 
06E2 
00~8 

150C 
0448 
08CC 
150A 
0422 
0808 
083A 
03EB 
081C 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T* 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T* 
T 
A 
T 
T 
T 
T 
T 
T 
T 
T 
T 

$2 
$2BCD 
$44 
SA1 
$A4 
SARY 
$BL 
$BS 
SCH 
$CK1A 
SCKP 
$CNT 
$CPYS 
$CR3 
SDO 
$D3N 
$05 
$DIM 
$081 
$085 
$EF3 
~ENDD 
$EOF 
$ERR 
$ETYP 
$Fl 
$F2 
SF4 
SFLD 
SFN 
$FOR 
$FULL 
$G4 
$HEX 
$12 
$IN 
SIN1 
$JUMP 
$K2 
$K4 
$KGO 
$L1 
$L2A 
$LC2 
$LIST 
$LP 
SLP2 
$M 
SMAXP 
SN 
$NCO 
$NERR 
$NORM 
SNOTF 
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1248 
147E 
1081 
016A 
01FC 
01E9 
1AA3 

T 
T 
T 
T 
T 
T 
T 

03AB T 
1A9C . T 
0778 
0746 
0242 
OE7B 
!ACE 
07EF 
0868 
0875 
ODBF 
OF06 
OF23 
1ADD 
0330 
1AD2 
0916 
14CD 
1.-,.:,.;, 
~--

12A3 
OD7B 
117F 
1290 
0518 
0440 
OEEO 
0504 
12C3 
04C5 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 

0289 T* 
0130 T 
034E T 
0734 T 
0754 T 
0404 T 
0601 T 
06EF T 
0300 T 
0050 T 
06EC T 
0903 T 
127E T 
0900 T 
07EA T 
OE27 T 
06F7 T 
04EE T 

$3 
$7 
$A1 
$ADD 
$AY 
$BL 
$BYER 
$CHK 
$CKAR 
SCKZ 
$CPY 
$CR 
$CRLF 
$-[11 

$D3N1 
$DEC 
$DN 
SDS2 
SDUP 
SEMP 
$ENDL 
$ERR 
SERR2 
SEXP1 
$F1 
$F2 
$FIN 
$FLT1 
$FND 
$FOUN 
$G1 
$GE 
$HX1 
$13 
$IN 
$IN1 
$KO 
SK2 
$K5 
$KGSU 
$L1 
$L2B 
$LDOL 
$LOOP 
SLP1 
$LP3 
$Ml 
SM I NU 
$N1 
SNC2 
SNEXT 
$NORM 
SNOTF 

14E5 
1180 
OF71 
0102 
08B9 
06FC 
1ABF 
0254 
0177 
0700 
1220 
OFA2 
03A8 
02AF 
06A9 
0860 
14FO 
04BD 
OF08 
1022 
0431 
0322 
0232 
0879 
1365 
1A69 
1A6A 
04EA 
07FC 
0524 
0781 
OECE 
OFCB 
0509 
12C4 
0752 
04C4 
0348 
0725 
0736 
0760 
06C5 
0608 
06E4 
0519 
0442 
0453 
0418 
07D7 
1457 
0848 
0952 
1455 
077E 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
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$NUM 1005 T $NUM 1C60 T $NXA o 1 rn:: T 't:·NXLI OE47 T 
$NXTC 1A71 T $01 0::.:::94 T $m~: 0451) T $0F'1 (i[l!:i6 T 
$0P1 1101 T $0P2 OD/:..6 T $0P2 1105 T $,(Ip:;: OD6E T 
$OUT OEEC T $OUT 10::::::: T $OUT 1AB9 T $OVER 02B1 T* 
$OVER ODDE: T . $CtVF 089A T .lOVF 11EE T $0VF 1261 T 
$P 144A T $PO 05AA T $POO 05AF T $F'1 0:3AE T 
$P1 05B2 T $F'2 05C1 T $P2 (J [l[l[I T $PAK or:.::::o T 
$PD o::::E:E T $PDIG 14C4 T $FER 07[14 T $F'EF\R 0494 T 
$PK2 (l;~.:::7 T $f'KJ ot.::.m T $F'L1 V5E3 .T $PL1A OSFO T 
$.PL2 05F7 T $PL2A 0604 T $PL2B 0611 T $PL:;: 0615 T 
$PL:3A 061 [I T $F'L3B (1 / •. -, .-; T $f'L:3C 0642 !r $PL::::R 06:30 T MO 1- 1 -4 •• ,,:M 

$F'L4 0647 T $PLOO ococ T $PLU:;:; 07[16 T $PM 13F9 T 
$PMUL 1:3F4 T $F'OkE 107[1 T $POP 093E T $PP1 05C6 T 
$PR o:::r::.s T $PRT 14B3 T $P:::; 03B::: T $F'::;ER 13ED T 
$-PT !):;:[:Lt T $PTO 14EC T $PU:::H 0946 T $PUT OCFO T 
$PW 0:3F7 T $P!-J1 ci::::F 6 T $R 1AE9 T $R1 0745 T 
$RD1 027C T $(;:[12 (>:.?::: 1 T $Fi:EM 01~.77 T $RE:::;T 04:36 T 
$RIGH (l55S T $RND 074F T $ROUN 1257 T $ROLIN 149E T 
$R::;T 0561 T $RTN (l:::r::::: T $RTN OC:3F T $RTN OC7:3 T 
$RTN OCDF T ~·Fi:TN OF::::D T $RTN 10FA T $RF.:: ODF2 T 
$Rr'.:;1 1ABC T $Rt./AL l 149 T !f,:;:; 1 0101 T $:::1 02AA T 
$S1 11B9 T $!:;2 010[1 T $·=··-, ·-·..:... 1 lBF T $:::AVE t),~.F::: T 
$SCMF' OFD4 T $:::END oc::::c T $:3EG!N 06(~E T $::;ERR 019A T 
$::::Ef;:F.: 07C:3 T $::;FUL ()1~J5i7 T $:3IN OEAB T $:'.::a)VF 04::::4 T 
$:::PEC 076E T $::;PER 1 ABD T $:::i~~ 1 06BO T $::'.;1}2 06B5 T 
$:::G!3 06BD T i.:::04 (l,~.E:E T $:;:;) 04E4 T $::;;r 1 B 04:::6 T 
$ST1L 04:::7 T $::;TER 04FO T $SH< OF59 T $STOP OEB2 T 
$STOR 04DA T $::::TR 01E2 T $::;TR1 079B T $::HR2 07A::: T 
$STR2 109F T $::;TR3 07BO T $:3TR4 07B9 T $:3TRD OE7A T 
'*':::nRN 05CB T $:::UNF 04:::5 T $T1 0:37B T $T1 OC26 T 
$-T2 0::::64 T $T2 c):;::::5 T $T2 oc::::1 T $T3 (;:3:::::: T 
~-T4 03:::E T $TAB f):3.:;:2 T $TEMP 0070 A $TERR OEDD T 
$TR 021F T $Tfi:IM 0596 T $TTY 02[15 T $UNFL 043E T 
~H.lNF' 1A47 T ~·UP 04[1:3 T $V2 OCFD T $VAL OFEC T 
$VLER 05C·~· T $W1 OF::::::: T $WAIT 1 l)f~;:: T $X 10EB T 
$X1 ():::::::2 T $X1 11 D·1· T* $X2 (>::::=:r:: T $X2 11DF T 
$~x:::: 0::::::7 T $·X3 11 EO T ~.,X4 t):::512 T $XCH 11C2 T 
$Z 10EA T 

EHROR LINE·:; 
SOURCE CHEO<::;IJMo:: BOOB 
OE:.JECT CHECK::;UM= 2960 

INPUT FILE 1: BA::nc. ::;r:;:c ON r::.JE p·:-·-· 
LI::::TING FILE .-, . 

A,_. BA::; re. u:n ON B . ..tE P4 
OBdECT FILE 1: BA:3IC. LM ON r::.JE F':::: 


