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H

.TITLE BASIC, “INTERPRETER 11 FEB 77

i VERTZION SELECT FLAGS:
.DEBUG = 0 - i INCLUDE DUMP .COMMAND
ROM = o i ROM VERSION
BIG = 1 ! ROM ; INCLUDE DISK FEATURES
FACE = 1 -
IMP1& = 1-PACE : : .
LOPT = 03001 i BASIC LIST OPTION FOR .LIST
. LIST LOPT :

; **i‘i—*#***************************************ﬂ-**************************

FPACE BASIC INTERPRETER

N AAA TTTTT 111 000 N N L
N A A T 1 g ON NA AL
NA A T I 0. ONN NA AL
N A A T I 0O ONNNA AL
NN AAAAA T I O ON NN ARAAA L
N A A T I 0O ON NA AL
NA A T 111 000 N N A A LLLLL

EEEDR ARA  SSS I1I ccc

B B A A S s I c c

B B A AS 1 c

BEEE A A SS2 I c

B B ARAAA S I c

B B A A S S I c c

BEEE A A S5S III ccC

## NOTICE ##

‘BASICY 1S A REGISTERED TRADEMARK OF DARTMOUTH COLLEGE.

THIS PROGRAM WAS WRITTEN BY BRUCE «J." EDMUNDSON
(C) COPYRIGHT 1977, NATIONAL SEMICONDUCTOR CORP.

***************************************%************#*****#***********&

DEF INITIONS

0000 A ACO = o

0001 A AC1 = 1

0002 A ACZ = 2

0003 A AC3 = 3 '

0000 A SFL = ) i STACK FULL

0001 A ZRO = 1 i ACO = 0
0002 A POS = 2 i ACO >= O

0003 A BITO = 3 ;

ACO(0) = 1
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0004 A EBITIH = 4 i ACO(1) = 1

0005 A NZRO = S i ACO NE@ O

000A A CRY = 10 i CARRY SET

OOOR A NEDG = i1 i ACO € O

QO0OC A OVF = 12 i OVERFLOW SET

0004/ A OVFLW = & i OVERFLOW FLAG

Q007 A CARRY = 7 i CARRY FLAG

QOOE A LINK = 8 i LINK FLAG

0O0Z7 A REMCHAR = e 296 i REMARK CHARACTER

DOZC A COMMA = ‘27 /256

Q030 A ERUAL = ‘=l f2%6

0020 A ELANE = 7 r256 i RIGHT JUSTIFIED SPACE CHARACTER
00Z0 A B = BLANK _ _

0000 A DLMF = 0 ; NOT DEBUG: DUMP NOT INCLUDED
7EZE A GETC = O7E3E i IPC-146F FIRMWARE ADDRESSES
7E44 A FUTC = 07E44

7ES? A GECO = 07ES5?

7ECC A INTEST = - O7ECC

D404 A4 PGFR = oD404 - ; DISK FIRMWARE ADDRESSES
0404 A DRESET = on406

D40E A OFENR = OD40OE

D410 A OFENW = oD410

D414 A CLOSE = oD41é

042z A RWORD = oD4zz

D4z4 A WWORD = on424

D430 A DERROR = oD4:z0

. GLOEL  ENTRY, USER, PROT

##¥% BASE SECTOR VARIABLES ###

0000 . ASECT

QOO0 395 A JMF @START

Q001 . =2

OO0z 0427 T . WORD STKINT

0003 . =010

0010 LZER: = +1 ; ADDRESS OF USER FUNCTION USR(X)
0011 PRAT: = +1 i POFKE FROTECTION FLAG (INIT=1)
Q012 XATFLG: | = +1 i EXECUTE FLAG (EXEC STATEMENT)
0013 MODE: =, +1 i 1=EDIT, 2=CMND, 4=FASSl, Z=PASS2
0014 CURLIN: .= +1 i CURRENT LINE NUMEER

0015 TRMOTIE: = +1 i LINE EXEC TRACE MODE (1=0N) 4
(alad 2 TYTMOD: = 41 i O=TTY INPUT; 1=TAFE/DNISK; Z=ALTO
0017 BERKMOD: . = +1 i BREAK CAPABRILITY: O=0FF, 1=ON

001z RUNFLG: . = +1 i RUN FLAG: O=INPUT MODE, 1=RUN

0019 ERRFLG: .= +1 i ERROR FLAG: 1 TO INHIBIT PAS3S Z
i 170 FLAGS

i

UNIT: 0=KE, 1=FT, 2=DISK
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ER
BASIC INTERFRET

111 ouTDVC: O=TTY, 1=PT, Z=HSP, 4=STRING, S=DIZK
11z : E .
112 001A UNIT: = +1 i INPUT UNIT
114 OO1E : QUTDVX: . = +1 i DEFAULT OUTPUT UNIT
115 Q0ic SDUTDVE: =+l i OUTPUT UNIT
1146 001D : ouTCoL: L= +1 i OUTFUT COLUMN
117 OO1E LINLEN: . = +1 i PRINT LINE LENGTH
118 QO1IF LLZONE: = +1 i LAST PRINT ZONE
1139 QUi ENDEUF: | = +1 i END OF INFUT BUFFER
120 0071 BRKFLG: . = +1 i FLAG TO INDICATE TTY KEY INTERRUFT
121 :
1z2 SOFTWARE STACK FODINTERS
23
124 0022 STRKFTR: . =, +1 i HARDWARE . STACK EXTENSION POINTER
125 002z STRTR: = +1 i 0: REGISTER SAVE STACK
124 0024 = +1 i 1. SYNTAX ANALYZER STACK .
127 0025 = +2 i 2,32: EXPRESSION EVALUATION STACKS
28 0027 = +1 i 4. USER FUNCTION STACK
129 0025 =, +1 i 9: GOSUBR STACK
130 0029 = +1 i 6: FOR-NEXT STACK
131
122 STACK INTERRUPT HANDLER SCRATCH LOCATIONS
133 :
134 00ZA SKO: =, +1 i REGISTER SAVE LOCATIONS
135 00ZE SK1: = +1 ' :
134 00ZC SKZ: = +1
137 00zZD SKERET: = +1 i RETURN ADDRESS
128 00ZE STES: = +3 i TEMP
129
140 EDITOR FOINTERS
i41 . .
142 Q023 ESTART: .= +1 i START OF EDIT STORAGE
142 003z4 ECUR: = +1 i CURRENT LINE LOCATION
144 OOZ% EEND: = +1 i END OF EDIT STORAGE (LAST+1)
145 Q034 ELEN: = +1  ; LINE LENGTH (O=DELETE)
144 0037 ‘ NXTLIN: | = +1 ; ADDRESS OF NEXT LINE
147 00za LAST: = +1 i LAST USED ADDRESS IN MEMORY
148 0039 TOFRAM: . =, +1 i LAST ADDRESS IN MEMORY
14% : '
150 SCANNER VARIAEBLES
151
152 002A NTYFE: = +1 i NUMEER TYPE EXFPECTED: O=CONST, {1=SEGNOD
1532 003E STYFE: = +1 - ; STRING EXPECTED: O=NORMAL,
154 i 1=DATAZINFUT, 2Z=LINFUT
155 0030 : SVSCAN: . = +2 i SAVE OF L3TART, COL
154 00ZE LSTART: .= +1 i LINE START. ADDRESS
157 00=F coL: L=+l i COLUMN NUMEER
155 0040 NEYTAD: | = +1 ;. ADDRESS OF NEXT LINE
159 0041 ~ CLASS: = +1 i SEMANTIC TYPE
160 0042 SYME: =, +1 i SYMBEOL VALUE
161 0043 SYMA: = +1 i SYMEOL ADDRESS
162 0044 FREC: = +1 i OPERATOR FRECEDENCE
163 0045 IDENT: = +2 i JDENTIFIER TEMP.
= i FLT.PT. VALUE

164 0047 VALUE: . +2
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EXFONENT .

TEMP. FOR NUMEER SCANNING

FRACTIONAL PART FLACES

EXPONENT SIGN

FERIOD FLAG, TEMFP FOR ALLOCATOR, PSCAN

. =CLASS i # WORDS TO PRESET TO O

- SYNTAX ANALYZER RETURN ADDRESS

SYNRTN: . =

+1

SYMEOL TABLE FOINTERS

00G3 A SY1 =
SYZ: = +1
FNLINE: . = +1
DATA POINTERS
DSTART: . = +1
DFTR: L=
00&7 A DTEMF =
004z A DEIGN =
009 A TYPFLG =
ANEXT: = +1
TNEXT: =, +1

- LAST

TEMP+2
TEMP+3
TEMP+4

HIGH ADDR
LOW - 1
LINE NUMEER OF FUNCTION
(USED FOR DUMMY PARAMETERS)

. we ®e e

LINE POINTER

COL POINTER

COMMA FLAG

+/1 SIGN

NUMERIC/STRING FLAG
- NEXT LOC FOR ARRAYS/STRINGS
NEXT LOC FOR TEMF STORAGE

W We e W W We G

STRING FROCESSING VARIAELES

SSTART:
SCoL;
MAXSTR:
NSTRC:
NZTRW:

TEMFORARY FOR
oF1:
oPz:.
OFP3:
KR

TEMFORARY FOR

nwon o

nononn

.+l

+1
+1

. +1
.+l

.. e W we &

STRING BUFFER START

STRING COLUMN (NEXT)

MAX CHAR LENGTH OF CURRENT STRING
NUMEER CHAR PER STRING

NUMEBER WORDS FER STRING

EXFRESSION EVALUATION

+2Z
+2
+1
+1

i
.
i
s
i
i

FIRST OFERAND

SECOND OPERAND
TEMFORARY FOR ADDRESS
CURRENT ITEM PRECEDENCE

COMMANDZ & EXECUTION ROUTINES

LISTL: = +1
LISTZ: = +1
TMPADR: = +1
TEMP: =, +3
TACO: = +1
TACL: =, +1
TACZ: = +1
TACS: = +1

e We W we W W

FIRST OPERAND

SECOND OFERAND

ADDRESS

VALUES - TO REMAIN DURING SINGLE LINE
FOR INFUT, FOR-NEXT, FLDEC

TEMPORARY FOR WITHIN SUBROUTINES ONLY



FAZE ASSEMBLER REV-A

BASIC INTERFRETER

"~ '\‘ "\l N
O U (U
<

\'rJr
RV s BN

N B B B 00 OO0 G G G ) G G ) by R B

L

(RIS
b T 0N RO 0 DN 0N e e D

LR S NI NI RO N N N IR T (VI SV O T VI VI IS T ST NI NI VI

|‘."|

LI
253
254
255
254
257
258
259
Z461
263
264
265
266
267
268
269
274
275
27
277
277

i

i

H
0071
w073

Q075
0074
DO/T
Q07%
QO7A
QO7E
Q070
OQ7F
Q020
o0S1
o022

QUS4

=

(]
[l
ra)

L
Do -
D
]

QO9S
0ORA
QO
QOAZ
O0AS
QOAn
OOE4
OOERR
QOO
OOCS
00CA
O0CC
[RIRINTSS
oonC

i

i

QO0OG

0000
2InTnln]
alaTaln)

i

0074

0125
0153
o4
0976
onwd
0Z7A
1zZalb
10E4
1210
0124
o027
Q000
7FFF
4000
0049

20 DEC 7

11 FEB 77

6 " PAGE S

SCRATCH. LOCATIONS FOR FLOATING FPOINT ROUTINES

X:
2
A Y2

FLSIGN:
FRSIGN:

XX:
ALAST:
COUNT:
SCR:
SCRA:
SCRE:
XTEMF:
TT1:
TTZ:

- TT3:

RNDNLIM:

FST:

+2
+2Z

non

.+l
+1
+Z
.+l
+1
.z
+2
.+l
+1
+1
.2
. *2

I T L T

It

.+l

.= +14

FIXED FOINTERS

T START:

DDD A A~ =

>
=T
nr
-
:‘.

. PTR
. PTR
. PTR
. FTR
. FTR
. FTR
. FTR
. PTR
. FTR
. PTR
. PTR
. PTR
. PTR
. PTR

. NOBAS
. BSECT
.= +FLL+
. TSECT
.= +0100

i ARGUMENT

i SETUP: EXPONENTS

Y+1

i SETUP: SIGN SAVE

i MULT: SIGN SAVE

i EFSER: ARGUMENT

i EPSER, FLDEC: LAST COEFFICIENT ADDRESS
i EPSER, FLDEC: COEFFICIENT COUNT

i SCRATCH FOR TRANSCENDENTAL FUNCTIONS,
i FLMOD, AND FLINT

i FOR LN EXPONENT; IFIX/ROUND EIT

i FLNORM: EXPONENT

i FOR FLDIV

|
|
i
i RANDOM NUMEER (BEFORE FLT PT CONV)

i

i DISK FILE STATUS TAEBELE

BEGIN

READIN, GETS, PUTS, SAVE, RESTOR

FUSH, PULL, PUTW, OUT1, CRLF, XCRLF, MESG
GETCH, SCAN, SKL, STRTMP, STKSTR, STR2
CALCLUL, GETVAL, GETFCN, STROF, RFAREN
RDLINE, PACK, EF IND, FINDCR, INEUF, FEUF, SEL
IFIX, ROUND, INTFL, FLINT, MULT, IEXP, FLOEC
FLCMP, FLADD, FLMULT, FLDIV, NEGATE

ADSHR, CLRETK, CLRST1, ERROR, WARNING
RUNERR, SYNERR, EXFERR, OFPERR, SYSERR

FST, DSKERR

0, 2, 9, OA, OO, OF, 020, O7F, 080, OFF

O7FFF, 02000, 0CO00, OF000, OFF00, OFFFF
04000, 1 i 1.0 .

. =START i # POINTERS

; NO ASM-GENERATED PTRS FLEASE
; SET BSECT ORIGIN TO SKIP ASECT
2 |

i START TSECT AT 0100 (ABS LOADER)
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MACROS
230 . PAGE “MACROS
281 o
282 DEFINITIONS FOR SYNTAX TAELE
224 . FORM CHE1, 13,1, 2¢(0)
235 . FORM FHh~,1?.1 Z(1)
236 . FORM CHES, 1¢(1),12,1,2(2)
237 . FORM ERR,I(U) 13,2(2)
Lo . FORM CTLL, 1, 7,4, 2, 2(3)
2 . FORM cTLz, 7,7,.2
270
2721 . MACRO ARGCHK, ARG, VAL
222 CHECH ARUUNENT“ FOR VALID RANGE
PRC . IF ARGCO
294 .ERROR “NEG ARGUMENT”
95 . ENDIF
2& . IF ARG>VAL
37 .ERROR “TOO BIG: 7 ARG
AT . ENDIF
A . ENDM
I00
301 . MACRO CHKX i GEN WORD FOR CHK1,2,3
JI0Z ARGPHk #1, O7FF o
202 ARGCHK #2, 1
304 . WORD $Lu24+42%4 ' 43
303 . ENOM
204
=07 . MACRD CHK1
a0 CHKX #1, 42,0
Z0% . ENDM
210 :
=211 .MACRD CHKZ
212 CHKX #1,#2,1
=1z ’ . END'M
214
215 ' . MACRO CHK2
2164 . CHKX #1, #2, 02002
217 ) . ENOM '
=18
219 | .MACRO ERR
220 ARGCHK  #1, O7F
o221 . WORD #1#4+2
IZ2 . . ENOM
=z .MACRO CTL1
SES ARGCHK  #1., 1
R4 ARGCHE  #2, O7F
a7 ARGCHE #2, OF
S28 : ' ARGCHE #4,3
e . WORD #1*1°8+#2*16+33*4+#4*4+3
230 : : . ENDM
231 . :
332 .MACRO CTLZ
333 ARGCHK  #1, O7F r .
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ARGCHEK
ARGCHK
. WORD
. ENDM

REG, VALUE

. MACRO
ARGCHK
LD

LD

. ENDM

. MACRO
ARGCHK
ST

ST

. ENDM

REG, VALUE

76 ' FAGE

#2, O7F
#3, 3

#1#128+H284+43

DOUBLE LOAD
DOUELE STORE

DLD, REG, VAL
REG, 2

REG, VAL
REG+1, VAL+1

DST, REG, VAL,
REG, 2 3
REG, VAL
REG+1, VAL+1'

|

i
i
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INTERFRET »
285 . PAGE “INTERFRET~
IS4 2011 A LIST LOPT!O10
o070 ‘ :
64 0100 1924 A FIRST:  JMFP BEGIN i ###t RESTART s##
'f:'._t B . .
SHA 0101 0102 T %S1: . WORD .+
367 0102 1203 07 . WORD STACKO i STACK LOCATIONS
IAS 01032 19ES T . WORD - STACK1 '
367 0104 19F2 T . WORD STACKZ
370 0105 1A10 T . WORD STACKS
271 0104 1474 7 . WORD STACKA4
372 0107 1AZE T . WORD STACKS
73 0102 1A T . WORD STACKS
=274
7S v :
Z7H CLEAR ZOFTWARE STACKS: NUMEBER IN ACL (4 OR 7)
377 :
F7S 0109 5000 A CLRSTL: LI ACO, O i SET FNLINE=O
379 010A DOSZ A ST ACO, FNLINE
320 Q10R SZO0 A LI ACZ, O
321 0100 CDFE4 A LD ACZ, $51
32 010D C300 A $37 LD A0, (ACR)
3232 010E D2z A ST ACO, STPTR(ACZ)
324 O1CF 701 A AISZ ACZ, 1
2S5 0110 7401 A AlIsSZ ACZ, 1
246 0111 73FF A AISZ AC1, -1
27 0112 19FA A JMF $52
82 0112 2000 A RTS 0
=] ; :
=20 ' ,
15 S RESET POINTERSZ - COMES HERE AFTER INITIALIZATION
IFE AND UFON SCRATCH COMMAND
EE2C R v
4 0114 CO3Z A SCRATCH: LD ACO, ESTART ; RESET EDIT STORAGE POINTERS
395 0115 DOZS A T ACO, EEND
S26 0114 DOZ4 A . ST ACO, ECUR
297 0117 COZ% A RESET: LD ACO, LAST i CLEAR SYMEOL TAELE
298 0112 DOSL A ST ACO, 3YZ i (RESET POINTERS)
9 0119 CO25 A Lo ACO, EEND
400 011A DOSS A sT ACO, ANEXT
401 OLIR DOSA A ST ACO, TNEXT
402 0Q11C 3000 A LI ACO,; 0 i RESET UNITS & MODES
403 011D DO1S A ST ACO, TRMODE
404 OL1E DOLZ A ST ACO, RUNFLG
405 011F S001 A LI ACO, 1
AD& 0120 DOL7 A . 3T ACO, ERKMOD
407 Q121 24C1sA JER CLRETK
AD0 0122 PTSTDsA JSh REZDATA
407 Q123 1701 A JMP BEGIN
410
411 : S v
417 RUNERR: COMES HERE AFTER EXECUTION TIME ERRORS
41z BEGIN: TYPE “READY” AND AWAIT COMMAND

414
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Co46Z A
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>>> 22221

FO54#A

1905
DALz
=LA
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S002

1905

.
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2000
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> DD

»DPDDDDITD
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11 FEB

RUNERR:
EEGIN:

$JUMFI:

EXEC:
LOAD:

MERGE:

FTAFE:

AUTO:

Z0 DEC 76

77

JER
LI
JSR
LI
ST
ST
ST
LD
ST
JER
. WORD
JMP
JHMP

LI
ST
LD
ST
JER
JMP
LD
JSR
JMP
LI
JMP
LI
ST
LI
JMF

LI
LI
LD

SKG

JMP
LD
SKG
JMP
LD
ST
ST
LI

JSER

READIN:

JMF

ST

RCFPY

BOC
LI
JMP

LI

ST

ERROR
ACL, 4
CLRST1
ACO, O

ACO, OUTDVC
ACO, OUTDVX
ACO, XQTFLG
ACO, $IUMP I
ACO, O
MESG

READY
READIN
@START

ACO, 1

- ACO, XATFLG

ACO, ESTART
ACO, EEND
DRESET
DSKERR
ACZ, =FST
OFENR
DSKERR
ACO, 2

. *2
ACO, 1
ACO, UNIT
ACO, 1
MODEIN

ACZz, 010
ACZ, 010
ACO, OF3
ACO, =1

. +2

AC3, LISTZ
ACO, =0

. +2

ACZ, LIST1

ACZ, LIST1
AC3, LISTZ
AC3, 0
ECDADD
READIN
ACL, LISTY
ACL, ACO

- ZR0O, READIN

MODEIN

ACO, O
ACO, UNIT

SET INPUT DEVICE AND READ FROM IT

H

PAGE 4

RUN ERRORS - TYPE ERROR MSG TH

CLEAR 4 SOFTWARE STACKS
INITIALIZE MESG UNIT

INITIALIZE RESTART LOC

TYPE ‘READY”

SET EXECUTE FLAG

SCRATCH CURRENT PROGRAM
|

READ FROM DISK

INFUT FROM PAPER TAFE
SET MODE FOR NON-KEYEOARD DEVI
START LINE

INCREMENT
CHECK # ARGUMENTS ON COMMAND

LIST1 = BCD LINE NUMBER
LISTZ = BCD INCREMENT

CHECK BCD LEGALITY
OVERFLOW - ABDORT AUTO MODE

O LINE NUMEER NOT ALLOWED
SET AUTO LINE NUMEER MODE

PROMPT FOR TELETYPE INPUT
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INTERFRET
471 O155 NO1C A ST ACO, OUTDVC
477 0154 DOLIE A ST ACO, OUTDVX
473 0157 DO1Z A ST ACO, XATFLG
474 0158 DOi4s A MODEIN: ST ACO, TXTMOD
475 0159 24C1#A-NEXTIN: JSKR CLRSTK i BE SURE STACK IS CLEAR
474 O15Q 4A0+#A JER XCRLF i START ON NEW LINE IF NOT THERE
477 O15E CO1& A LD ACO, TXTMOD i CHEECK FOR AUTO MODE
473 Q0150 FOCDeA ‘ SENE ACO, =2
472 Q15D 170C A JMF $A1 . :
480 QISE 94ADsA JER ROLINE + READ INPUT LINE
421 OI1SF 19F2 A JMF READIN i ABORT
487 0140 1%04 A - JMP $EOF i EOF OR CONTROL-C
323 0141 9540#A , JER PSCAN ; PRESCAN & COMFRESS BUFFER
A53 0182 19F4 A JMF NEXTIN i ERROR
335 0142 19FS A JMF NEXTIN i BLANK LINE
A& 0143 1912 A T JMF $CHK '
AS7 0145 COL1Z A $EOF: LD ACO, XQTFLG i END OF FILE: CHECK X&T FLAG
4z 0lés 41EC A _ BEOwC ZR0O, READIN '
429 G147 SO00 A LI ACO, O i RUN THE PROGRAM NOW
470 0162 DO&Z A | ST ACO, LISTY
491 0149 193E A i UMP RUN
43z
493 i AUTO MODE INFUT:
434 O14A C46Z A $A1: LD AC1, LIST1 i PROMPT WITH LINE NUMEBER
4235 O1&R 9537#A JSR TYFLIN ,
494 QL&D P4AD#A JSR ROLINE ; READ INPUT LINE
497 O1&D 19ER A JMP NEXTIN i ABORT - RETRY
495 OL&E 19E4 A JMF READIN ; CTL-C - END AUTO
439 O1&6F 3537#A JER PSCAN i PRESCAN & COMFRESS
SO0 0170 17E= A JIMF NEXTIN H ERROR
S01 0171 1¥E1 A JMP READIN i BLANK - END AUTO
507 0172 COi4 A LD ACO, CURLIN i CHECK IF LINE# ENTERED
S0Z 01732 4501 A EBOC NZRO, . +2 i (OVERRIDES AUTO NUMBER)
S04 Q174 COAZ A LD ACO, LIST1 i SAVE CURRENT LINE NUMEER
205 0175 D014 A 5T ~ACO, CURLIN
S04 0174 DOAZ A ST ACO, LIST1
sS07 :
D02 0177 CORZ#A SCHK: LD ACO, =FPBUF 3 PREPARE TO SCAN
0% 0178 DOZE A ST ACO, LSTART
510 0179 S000 A LI ACO, O
511 0174 DO3F A ST ACO, COL
=17 017 DOZ1 A ST ACO; BRKFLG
S13 0170 C014 A LD ACO, CURLIN i CHECK IF INFUT IS5 COMMAND OR T
514 0170 4504 A EBOC NZRO, NEWLIN
515 017E S00Z A LI ACO, 2 _ i COMMAND MODE
514 O17F DOLZ A ST ACO, MODE
S17 0120 95730 : JER SYNTAX i SCAN COMMAND
=19 0121 SC00 A NOP
519 0122 2200 A NOF
520 01232 19DS A JMP NEXTIN
s21
5722 EVALUATE SYNTAX BEFORE DECIDING TO SAVE
S23 0
524 0134 S001 A NEWLIN: LI ACO, 1 ; EDIT MODE



- o em

INTERFRET

525
SZ&
227

A oan

ARSESENEN

¢
1

Gt B e O D 0D

o 1y
s

(]
-

N

G O3 O3 1 )

SR IRV L

»
o

Ao

2
b

[

5473
534
545
S44
547
542
547
550

o951

o) R hT
olaé
0127
oios
0ise
o124
012k
ol1ac

lon 7=

Qi2E
Q1aF
Q1#0
Q1%
01wz
o1z
0134
Q1%5
Q1774
Q127
0173
0137
O19R
017k
o1%C
o120

01%E
O1%F
01A0
01Al.
01A2
01A3
01A4
01AS
O1AR&
01a7

Doiz A
FS10A
1912 A
SC00 A
FOlE#A
000 A
oo1z A
colAa A

€0

IS1E#A

R N g B B B o I

DR B IR O T

<

(R T\ S B & B ]

> L kMG R

%

2444442 D2TPDPPPDP>PDPDDIITD

L

12EE
D44

12BF
COlé&
72FF
19EC
17EE

OFZE
O40s&
D40E
151E
0S4
OZ75
OSES
04aF
7ECC
0000 A

SETLING

$SERR:

20 DEC

77

ST

JER
- JMP

NCIF
JIR
LI
ST
LD
AISZ
JMF
JER
JHF
LD
AISZ
JMP
LD
LD
JSR
JMF
ST
JMP
LD
AISZ
JMP
JMP

. POOL

74

ACO, MODE
SYNTAX
$SERR

ESTOR
ACO, O

ACO, RUNFLG .

ACO, UNIT
AZO, -2

. +3

INTEST
READIN
ACO, TXTMOD
ACO, -2
NEXTIN
ACZ, LISTI1
AC3, LISTZ
ECDADD ’
READIN
AC1,LIST1
NEXTIN
ACO, TXTHMOD
ACO, -1
NEXTIN
STLIN

10

FAGE 11

CHECK SYNTAX

STORE THE LINE
RUNFLG = O

IF INFUT IS DISK, CHECK
FOR KEYBOARD INTERRUFT

UPDATE LINE NUMEER IN AUTO MQD

; SAVE NEXT LINE #

SYNTAX ERROR - CHECK INPUT DEV

KEYEOARD - DON‘T STORE
TAPE/DISK - STORE FOR LATER FR



PACE AZSEMELER REV-A 20 DEC 76

BAZIC INTERFRETER 11 FEB 77

RUNACONT INUE COMMANDS
by . PAGE
S5z CLoLOCAL
54 ~ .
555 01A2 3000 A RUN LI ACO, O
D54 0147 DO1Y A ST ACO, ERRFLG
557 01AA DOLIZ A ST ACO, RUNFLG
552 O1AE DO1&6 A ST ACO, TXTMOD
559 OlAC DO1A A ST ACO, UNIT
560 01AD DO14 A ST ACO, CURLIN
S&41 O1AE DOZI A ST ACO, BREKFLG
S&T O1IAF 5001 A LI ACO, 1 :
S42 Q1RO S017 A LI ACO, BRKMOD
S&E4 QIERL S004 A LI ACO, 4
S&5 01EZ DOI3 A ST ACO, MODE
S4HE OIRZ COZ2 A LD ACO, LAST
867 0OIR4 [OS1 A T ACO, 3Y2
SES QLIRS 2301%R JER CLRSTK
SEF QIEE 5107 A ' LI ACL, 7
S70 QO1E7 24CZ#A JER CLRST1
571 0O1RS 2S5ES#A JZR REDATA
S72 01B% COZ5 A LD ACO, EEND
S73 O1BA DOSS A ST ACO, ANEXT
574 QO1EER DOS& A ST ACO, TNEXT
575 O1BC C223 A LD ACZ, ESTART
S7& O1ED F225 A SKNE ACZ, EEND
577 O1EE 7895+#AQ JMP EEGIN
572 O1EF DE3E A NEXTH ST ACZ, LSTART
S7% O1CO CZO0 A LD ACO, (AC2Z)
520 011 DO14 A ST ACO, CURLIN
S21 0102 S00Z A LI ACO, Z
S22 01032 DOZF A ST ACO, COL
S22 0104 FSDFxA JZR SYNTAX
524 0105 SC00 A NOP :
S85 0106 2000 A NOP
S24 0107 C2ZE A LD ACZ, LSTART -
D27 O1CE PAEOwA - WJER FINDCR
528 0109 SECO A RCFY AC3, ACZ
SE9 01CA F239 A SKNE AC2Z, EEND
S0 O1CE 1901 A JAMF FASSZ
S¥1 O1CC 19FZ A JMP ‘NEXT1
5%Z : ,
523 O01CDh S20&4 A PASSZ LI AC3, 6
524 O1CE 2490#AQ JER PULL
SP5 O1CF 1702 A o JMP %A1
S%A OLDO SOL1C A LI ACO, 22
597 01D1 24C3+#A JSR ERROR
Sae H :
S ALLOCATE ALL STRINGS AND ARRAYS
600 ’ : .
&01 0102 S000 A %$A1: LI ACO, O
602 0102 DO14 A ST ACO, CURLIN
03 01D4 COZS A LD ACO, EEND
04 O10S DOSS A - 8T "ACO, ANEXT
&OS 0106 DOSA A ST ACO, TNEXT

PAGE 12

“RUN/CONTINUE COMMANDS
!

INITIALIZE FLAGS

' MODE=4 (PASS 1)

CLEAR SYMEOL TAEGLE
RESET ALL STACKS

RESTORE “DATA” POINTERS

INITIALIZE TO START WITH 1ST L
NO PROGRAM TO RUN - GO EBACK TO

SAVE ADDR OF LINE
SAVE LINE NUMEER

EVALUATE THE SYNTAX
KEEP GOING PAST ERRORS ETC.

GET ADDR OF NEXT LINE
CHECK IF AT END

CHECK FOR UNTERMINATED FOR-LOO

FORLOOP STACK EMFTY - OK
UNTERMINATED FOR ON STACK

CURL IN=0
SET ARRAY AREA START ADDR



*ACE ASSEMELER REV-A

MASIC INTERFRETER 11
WNACONTINLE COMMANDES

&0
607
L08
60T
10
&11
£12
615
&14
&15
&14
&17
&18
a1w
&Z0
&21
&22
&24
&25
£26
27
428
629
&30
431
632
633
434
&35
&34
&37
£38
639
&40
641
&42
&85
644
645
b4
&47.
£45
&4%
650
651
652
£S5
454
LS55
656
657
653
L5

o107
oins
o1pe
Q10A
OliE
oinC
oinD
O10E
Q1DF
GlEQ
O1E1
Qles
D1ES
CGlE4
O1ES
O1E&
Q1E7
G1lES
QlE®
QlEA
O1ER
GlEC
Q1ED
QlEE
Q1EF
O1FO0
0O1F1
QO1FZ
O1F:z
0O1F4
O1FS
OiF&
Q1F7
QiFa
QiFY
01FA
O1FE
QIFC
O1FD
QIFE
Q1FF
0200
0Oz01
Q202
0zZ0%=
0204

:

0205
0206
0z207
0208
QzZ09

FEB

coss
FCsi
122E
TEFC
265
201
4701
19032
BaD4+w
15032
19F &
COSE
no4aa
C301
Dabg sy
1904
COSE
1¥13
5002
0oo4a
o202
C703
4504
S00A
2100
D=0z
n703
7201
7701 A
F4ESHA
450A A
Co4A A
PARSEA
4507
sS40
4105
4E04
155F
CCaAS
DEO4
120s .
2 $AERR:
50146 A

PACIRA
?4?Agﬁ

19D2 A

SNXA:

$5TR:

TP D

<2

+ARY:

$AZ:

>TPIPTPDPIPDPDITDDDD

$A4:

>>»>2>>D>DPDD

D
S
2
0
%
>

0 DEC 76

pes
77
LD AC3, SY1 .
SKNE AC3, SY2
JMF PASSZE
CAISZ AC3, -4
ST - - AC3, TEMP
LD ‘ACO, 1{AC3)
BOC POS, . +2
JMP $STR

- SKAZ ACO, =050
JMF $ARY
JMP $NXA
LD ACO, NSTRW
ST ACO, DIGIT
LD ACO, 1(AC3)
SKAZ ACO, =080
JMP $AZ
LD ACO, NSTRW
JMP $A4
LI ACO, 2
ST ACO, DIGIT
LD ACO, 2(AC3)
LD AC1, 3(AC3)
BOC NZRO, $A3
LI ACO, 10
L' AC1,0
ST ACO, 2(AC3)
8T AC1, 3(AC3)
AISZ ACO, 1

~ AIsz ACt1, 1
JSR MULT
BOC NZRO, $AERR
LD ACO, DIGIT
JSK CMULT
EOC NZRO, $AERR
RCPY AC1, ACO
EOC ZR0O, $AERR
BoC NEG, $AERR
JSR ALOC
LD ACZ, TEMP
ST ACZ, 4({AC3)
JMP - $NXA
JSR SAVE
LI - ACoO, 22
JSKR ERROR
JSR RESTOR
JMP -~ $NXA

" PAGE 13

W We e W

-

Se W W we W

LOAD START ADDR OF SYMBOL TAERL
CHECK IF AT END '

GO ON FOR PASSZ
SET AC3 FOR NEXT TABLE ENTRY

CHECK IF STRING OR ARRAY
STRING IF BIT 15 IS SET

STRING: ALLOCATE (NESTRW) WORDS
PER ELEMENT
CHECK IF STRING ARRAY

ALLOCATE SIMPLE STRING
ARRAY: ALLOCATE 2 WORDS PER EL

CHECK DIMENSIONS

'‘DEFAULT DIMENSIONS ARE (10,0)

WHICH IS THE SAME AS (10)
SAVE UFDATED DIMENSIONS

ADD 1 TO EACH DIM SINCE

BOUNDS START AT O
DETERMINE TOTAL # OF WORDS RER
PRODUCT MUST BE LESS THAN 14&8
MULTIPLY EBY # WORDZ FER ELEMEN

ALLOCATE STRING/ARRAY SFACE
SAVE ADDRESS IN SYMBOL TABLE

PRODUCT OF DIMENSIONS. IS TOO E

NCW RUN THE FROGRAM IF NO ERRORS WERE FOUND

CO1? A PASSZE:
450A A
FEVFRA
001 A
nois A

LD
Boc
JER
LI

ST

ACO, ERRFLG

- NZRO, $EEGIN

CRLF
ACO, 1
ACO, RUNFLG

H

b

CONTINUE IF NO ERRORS

RUNFLG=1



: INIERFRETER
RUN/CONTINUE COMMANDS

0206
QZ0OF
ozZoC

3 020D
4 O20E

0ZOF
210
0z11

5 0212

0213
0z14
0zZ15S
0Z164
0z17
0z1s
oZ17

- 0214

0Z1E
ozZ1c
0210
QZ1E

O21F

0220
0z21
022z
Q2=
0zz24
02Z25
02264
0zz7
0zzz
0229

SO0S A
o1z A
C46Z A
Y4AQF #AQ

SCO0 A.

D2ZE A
Fa23 A
FEFIEA
FOFIHEA
P4R0ORA
o-40
CZO0
Do14
2002
DO=F
Co17
4104
PELSARA
2CzZz1l A
COZ1 A
450E A
COo1S A
4104 A
24A0+A
F4A1#A
187F T
FT21#A
POZ1#A
190k
100
ce40
12ES

DD>2D>PI2>ITD

COZE
o440
PRVIEA
FIA0#A
F4Q01#0
183F T
FL27#A
FSNERA

> DPDPIPDDP

5000 A
po1is A
YERTHA
5000 A

» DO1C A

P4IIRA
F4A0*A
P4AL %A
1zac T
PFSICHA
FoOEEA

ASSEMBLER REV-A
11 FER

NEXTZ:

$EEGIN:.

$TR:

XaT:

BREAK:

$ERR:.

STOF:

20 DEC 76

77

LI
ST
LD
JER
NOF
ST
SKNE
JMF
JSR
JER
ST
LD
ST
LI
ST
LD
BOC
JESR
) §27 4
LD
BOC
LD
BOC
JER
JER
. WORD
JER
JER
JMF
JMF
LD
JMP

LD
JER
JESR
JSR
. WORD
JER
JMP

LI
5T
JMP
LI
JSR
JER
=R
. WORD
JSR
JMF

ACO, &
ACO, MODE
ACL1, LIST1
EFIND

ACZ, LSTART
AC2Z, EEND
BEGIN
LINIT
FINDCR
AC3, NEXTAD
ACO, (ACZ)
ACO, CURLIN
ACO, Z

ACO, COL
ACO, ERKMOD
IR0, £TR
INTEST
BRKFLG
ACO, ERKFLG
NZRUO, EREAK
ACO, TRMODE

- ZRO, XQT

XCRLF

MESG

POINT

LIST
SYNTAX
$ERR

STOP

ACZ, NEXTAD
NEXTZ

ACO, LSTART
ACO, NEXTAD
SAVE

XCRLF

MESG

ERK
INLINE
READIN

ACO, O

ACO, RUNFLG
BEGIN
ACO, 0

ACO, OUTDVC
SAVE

XCRLF

MESG

STOFM
INLINE
READIN

MODE=2 (FASS 2)

START OFF WITH 1ST LIME OR WIT
LINE FROM RUN COMMANMD

SAVE LINE ADDRESS

FROGRAM DONE
INITIALIZE FOR NEW LINE

; SAVE ADDRESS OF NEXT LINE

SAVE LINE NUMBER

CHECK FOR EREAK
CAPABILITY IS OFF

CHECK FOR TRACE MOLE
NO - EXECUTE THE LINE
CRLF IF NOT AT LEFT MARGIN

LIST THE LINE TO BE EXECUTED
FROCESS THE LINE

STOP/END

GO TO NEXT LINE

BREAK: SAVE NEXT ADDRESS

SAVE REG (INLINE WILL RESTORE)
“BREAK IN ...~

i ERROR - RESET RUNFLG

GIVE STOP MESSAGE
TO TERMINAL



FACE ASSEMELER REV-A

BASIC INTERFRETER

RUN/CONTINUE COMMANDS

714
715
716
717
718
71¢
720
7Z1
722
722
724
725
7Zé
727
722
729
730
731

22
733
735
737
738
739
740
741
742
742
744
745
747
742

i

2
0220
QOZZE
0Z3F
0240

241
0z4z
QZ4z
0z44
Q745
0244
0247
0243
0299
Q24A
0zZ4k
QZ4c

H

i

?
024D
024E
0Z4F
0250
0251
0252
0253
0254
0Z5S

F
0254
0257
025
0259
025A

- QZ5E

[ 4

0000

20 DEC 76

il FER 77

CONTINUE COMMAND

CO12 A CONT:

4502 A
2002 A-
PACIRA
PEDELHA

et V¥ Va0

440
7200
1201
19CHA
C4aZ
24AQF #A
SCO0 A
1202 A

vl o > B » B » i e = e o

BYE COMMAND F RETURN TO MONITOR
(ERROR IF NO MONITOR PRESENT)

ChOOE#A EYE:
C300 A
4504 A
CODv#A
AZOD A
F1O&+#A
220D A
5004 A

il
FICSEA

0O2=E
QZEDS
OZES
D00

DDA

QOO0

$EYERR:

LD
BOC
LI
JSR

- JMP

LI
ST
LD
LD
AISZ
JMF
JHMP
Lo
JER

 NoOP

4MP

LD
LD
BOC -
LD
AND
SKNE
JMP
LI
JMP

. POOL

ACO, RUNFLG
NZRUO, $CNT
ACO, 2 ‘
ERROR =
READIN

- ACO, &

ACO, MODE
ACZ, NEXTAD
AC1, OF3
AC1,0

L +2

NEXTZ

ACL, LIST1
EFIND

NEXTZ

AC3, =0D000
ACO, (AC3)

- NZRO: $BYERR

ACO, =0F000
ACO, OD
ACO, =0DO0O
@oD

ACO, 4
RUNERR

6

FPAGE 15

i CONTINUE ONLY IF RUNFLG=1

i NO CONTINUE

i MODE=8 (PAS:S 2)

; LOAD LINE ADDRESS

3+ CHECK IF OFERAND GIVEN

» NO OPERAND - CONTINUE WHERE LE
i FIND LINE FOR CONTINUE

i GO TO IT

i CHECK IF THERE IS A MONITOR
i = LOCATION DOOO SHOULD BE O

i LOCATION OD HAS RETURN ADDRESS
i (MUST BE ODXXX) ’

3 NO MONITOR: STMT ERROR



*ACE ASSEMELER REV-A
* INTERFRETER
MEMORY ALLOCATION

FASIC

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

761

762
762
744
7L5
746
7&7
762
769
770
771
772
773
774
773
7746
777
773
779
720
721
782
782
724
785
726
7E7
783
729
770
771
792
793
7924
799
7L
797

me W W we wme W we e . e

»
Q28C
025D
0OZ5E
O0ZSF
OZE0
0Z&1
02462
Q243

0264

0245
0z&s
0267
o2&z
o247
026A
QZ&E
0240
024&D

;
02LE
O2Z4F

H

‘e me e tes

0270 ¢

0271
0272
0273
0274

0273 ¢

02764
0277

0272 0

Q272

i

-
D255

1701

D254

D24F
CAOO
LS50
EQ4F
DO4F
-451
@424
1207
SF20
SO00
D200
FiZ4F
2000
7EO1
19FE

SOO0

oo
o e

e

[o0a

20 DEC 76 FPAGE 16
11 FEB 77

. PAGE “MEMORY ALLOCATION-

MEMORY ALLOCATION ROUTINE:

ON

EXIT:

ON-ENTRY: ACO =

AL

ALOC ALLOCATES
TLOC ALLOCATES

MEMORY AREA IS

A

D

¥

A
A
a
)
A
A
A
A
A
A
A
A
A
A
A
A
fa)
#A

ALDC:

TLOZ:

$AERS:

LI
JMP
LI
ST
LD
RADD
5T
sT
LD
JER
JMP
RCPY
LI

8T

SKNE
RTS
AISZ

CJMP

LI
JMP

NUMBER OF WORDS TO ALLOCATE
START ADDRESS OF AREA

“FERMANENT - STORAGE (FOR DURATION OF PROGRAM)
“TEMFORARY” STORAGE (FOR DURATION OF LINE)

INITIALIZED TO ZERO

ACZ, ANEXT
. +2
ACZ, TNEXT
AC2, PFLAG i SAVE ADDR TO HOLD NEXT LOC
ACZ, (AC2Z) i ALLOCATE (ACO) WORDE
ACZ, ACO '
ACO, @FFLAG } STORE NEW NEXT ADDRESS
ACO, PFLAG
AC1, SY2 i CHECK FOR STORAGE OVERFLOW
SKL i CHECK IF ARRAY FITS EELOW SYME
- $AER4
- ACZ2, ACS i ARRAY FIT IN MEMORY OK
ACO, O i CLEAR MEMORY AREA
ACO, (AC3)
AC3, PFLAG
0
ACE, 1
- $CLR

ACO, O i ARRAY DOES NOT FIT - QUIT ALLO
RUNERR

STRTHMP: ALLOCATE A TEMPORARY STRING AND
INITIALIZE PUTS FOINTERS FOR ITS USE

*

*®

P>

STRTMP:

JSR
LD
JSR
AISZ
ST
LI
ST
LD
€T
JMF

SAVE :
ACO, NSTRW i ALLOCATE (NSTRW) WORDS
TLOC '
ACZ,1 3 STRING STARTS AT 2ND WORD OF A
ACZ, SSTART
ACO, O
- ACO, SCOL
ACO, NSTRC
ACO, MAXESTR
RESTOR



SACE ASSEMEBLER REV-A 20 DEC 76 PAGE 17
ZASIC INTERFRETER 11 FERB 77
READ INFUT LINE '
798 . , . PAGE ‘READ INPUT LINE-
739% . LOCAL
200
201 S .
302 JSR RDLINE READ A LINE FROM THE INFUT DEVICE
203 <LINE ABORTED RETURN:>
804 ; SETX OR EOF RETURNZ (ETX = CONTROL-C)
205 <NORMAL: RETURN
208 .
807 SFECIAL CHARACTERS ARE: :
{808 LINE END: ' oD (CR) .
209 SPECIAL RETURN: 03 (ETX) —— USED TO STOP INPUT
810 BACKSPACE: 08 (B3), OSF (BACK-ARROW)
s11 TAER: - 09 (HT)
212 IGNOREL: " O (NULL), OA (LF), O7F (RUBOUT/DELETE)
813 ALS0 JIGNORED: O1B (ESC) AND THE CHARACTER FOLLOWING IT
214 : (KEYBOJARD INPUT ONLY)
815 OTHER CONTROL CHARACTERS ARORT THE INFUT LINE
216 : : o .
217 USED BY NEXTIN (COMMAND MODE)
218 AND BY INFUT (RUN MODE) :
219
S20 0274 S020 A ROLINE: LI ACO, BLANK i CLEAR THE INPUT BUFFER TO BLAN
821 027k CCEi#A LD AC3, =INBUF :
822 027C D200 A $RDI1: ST ACO, (AC3)
822 027D FCZ0 A SKNE AC3, ENDEUF
824 027E 1902 A JMF $RD2
825 0Z7F 7BOL A Alsz ACE, 1
2246 0Z20 13FE A JMP $RD1 :
827 0221 S00D A RDZ: LI ACO, OD i STORE CR INTO LAST WORD + 1
2828 0232 D201 A ST ACO, 1 (AC3)
229 0232 C2E1+#A LD ACZ, =INEBUF i LOAD BUFFER ADDRESS
830 0224 CO1A A LD ACO, UNIT :
831 02285 S03F A LI ACO, “77/256 ; PROMPT IF KEYEBOARD INPUT
2322 02246 1947 A JER TECHO
R332 0227 5020 A LI ACO, BLANK
834 0288 1547 A JER TECHD
8235 0289 CO1A A $INL: LD ACO,UNIT  ; TEST FOR DISK INPUT
8346 022A 7EFE A AIZZ ACO, -2
227 0Z2E 1904 A JMP $GET
829 0zZ2C 25CD#A JER DISKIN
240 028D 2001 A RTS = 1
242 0Z2E 2001 A - RTS 1
- 843 023F 2002 A "RTS 2
244 - o
245 TERMINAL INFUT FROCESSING - KEYBOARD OR PAPER TAFE
246 ‘ ‘ B '
247 0290 CO1A A $3ET: LD CACO, UNIT i TEST WHETHER TO ECHO
245 0271 4102 A - BoC ZRO, $EB : . :
249 02392 ITE#A , JSR GETC
250 02932 1201 A JMP $KE+1
251 0Z94 I54z+Q $KE: JER - GECD
252 0295 ASD3#A ' AND  ACO, =07F i REMOVE PARITY BIT
283 02796

41F7 A BOC IR0, $GET i IGNORE NULL



"ACE ASSEMELER REV-A
INTERFRETER

IAZIC
READ

L

I ON AR LI SOM NN DR OO RNC D

00 00 0O 000 00 0 0 00 00 0D Q0 000 00 00 00 00 0D 00 00 0D D
SN SIS S s Oy s ds o 3 s s O O

95
g9
200

21
el X

202
w03
204
05
204
207

INFUT

Q297
oz
Qe
Q220
Oz%E
022
ozZen
027E
OZ2F
0ZAD
0zZAl
0ZAZ
OZAZ
QZA4
Or85
OZAA
0ZA7
0ZAS
029
ZAA
0ZAR
OzZAC
OZAan
0ZAE
0ZAF
OZEOD
0ZE1
OZE2Z

N # D4 L

0ZE4
G2ED
02E&
OZLE7
sleqcic
QZEZ
02EA
OZEE

= OZEC

$

= OZED
& OIEE

QOZEF
OZCO
02101
OzZCZ
g Snduded
A4

P ]

.
?

ozCc4a

0zZCS
OZC6H
0zC7
ozCa

LINE

FOD2#A

19F7 A
FOZF#A
19FS A

FODG#A -

1912 A
F1Z2A#A
1714 A
F139#A
121C A
FOCE+A
1207 A
F1Z&%A
1214 A
Fl2DeEn
1216 A
E¥34+%AQ
1201
171A
D2Zoo
Faz0
1202
7R01
12E1
S00D
LZO0O0
1517

2002

SOSE
151E
S04z
1512
1511
2001

o 22> 2D2DPIPDPI>ITDTI>DDD

CO1A
4307 A
ISIE#A
1903 A

7AFF A
070 A

DZO0 A

SC20 A
FDIE#A
1201 A
zo1a A
4324 A
SO05C A
15202 A
1507 A

il FEE

20 DEC 76

77

SkNE
JMP
SKNE

- JMF

SKNE
JMF

SKNE

- JMF

SCRLF:

$OVER:

$ETX:

$ESC:

EACK:

$ERR:

SKNE
AMF
SENE
JMP

SKNE.

JMP
SENE
JMP
SKAZ
JMP
JMF
ST
SKNE
JIMF

AISZ .

JMP
LI
57
a_'E: R
RTS

LI
JER
LI
JER
JER

RTS

LD
BOC
JER
JAMF
AISZ

LI
ST

- RCPY

SKG
i

HO
DN

R

BOC

LI

JER
JER

ACO, =07F
SGET
ACO, =0A
$GET
AZO, =00
$CRLF
ACO, =3
SETX
ACO, =8
EBACK

ACO, =9
$51

ACO, =01R
$ESC
ACO, =05F
BACK

ACO, =060
$51

$ERR
ACO, (ACZ2)

ACZ, ENDBUF

$CRLF
ACZ, 1
$GET
ACO, OD

ACO, (AC2) -

CRLF1
b

-~

ACO, OSE
TECHD

ACO, “C /254

TECHD
CRLF1
1

ACO, UNIT
NZRO, $ERR
GECOD
$GET

ACZ, -1

ACO, BLANK

ACO, (ACZ)
ACZ, ACO

ACO, =INEUF-1

SERR

$GET

ACO, LINIT

BITO, RDLINE
ACO, “\" /256

TECHO
TECHOD

-

PAGE 1&

IGNORE RUBOUT
IGNORE LINE FEED
CR TERMINATES LINE

ETX = CONTROL-C
BS = BACKSFACE

ACCEPT TAES
ESC = ESCAPE
BACKARROW - BACKZPACE

ABORT IF OTHER CONTROL CHARACT

STORE CHARACTER

FORCE CR IF PAST SET LENGTH

STORE CARRIAGE RETURN

"PRINT CR/LF IF KEYBOARD MODE

ETX: ECHO ~C IF KEYROARD INFUT

ESCAFE - IGNORE IT AND CHARACT
FOLLOWING (KEYBOARD ONLY)

BACK UF BUFFER FOINTER
BLANK CURRENT CHARACTER

CHECK FOR UNDERFLOW

INPUT
PAFPER
FRINT

ARDRTED
TAPE - START LINE OVER
TWD BACK-SLASHES

CONTINUE ON TO CRLF



FACE ARSEMGLER REV-A
INTERFRETER

BAZIC
READ

0
O
210
%11
iz
o1z
214
@15
?1ié
@17
212
1Y
Q20
FE

32
923
Q4
275

l—\‘

INFUT

;
QX
OZCA
O2CE

OZCC
Q20D
QZCE

OZCF

QZ00
oxD1
Qz0Z
QZ0z
004
QDG

QZDE

QN7
Q203
oD
OzZDA
QZDE
DU
QZOn
QZ0E
OZDF
OZEOD

LINE

CB000D

1505
SO0/
1503
S001
nDoin

2000

LOQO
COid
4102
L300
2000

L4800

SO0

TeEsnw
QRO
[T I
OS1E
QOoF
O0AG
i=RD
7E44
0000
Qo000

11 Felx

TECHD:

FTTY:

20 DEC 7&

t7

LI
JER
LI
JSR
LI
=T
RTS

FUZH
LD
EOC
FPULL
RTS
FULL
AMF

,PQDL

ACO, OD
TECHO

ACO, OA
TECHD
ACO, 1

ACO, OUTCOL
0

ACO
ACO, UNIT
ZRO, $TTY
ACO

0

AZO

FUTC

10

PRINT CR AND LF
TO TELETYPE

ouTCOL=1

" PRINT TO TTY IF IN KEYEOARD MO

RECOVER CHAR AND FRINT



PACE ASSEMELER REV-a
BASIC INTERFRETER

LIST

RIS I B I BT R L]
SISV XSS PY O O3 I EX I AN
PQIONTAPLUR

1

24z
044
945
944
@47
oaa
@50
o851
957

Poa

i
i

?
OZE1
OZEZ
OZEZ
QZE4
QZED
O2F &
QZE7
OZES
ozET
OZEA
OZEE

2 0ZEC
OZED:

QZEE
OZEF
OZFO
0ZF 1
0OZFZ

OZFz

OZFS

23 02F&

754
y55
56
957
959
F40
@41
962
2L

QZF7
QXF2
QZF=
QZFA
QZFE
OZF
QZFD
OZFE
CZFF
QZ00
0201

0z04
0205
OZ0A
0207

QZ03

020 o
02008 5 3
7 NPOR NCAR

0200
0Z0D

2 OZ0E

0O30F
0210
O=11

11 FEB

FROCESS LIS

COFD#A HLIST:

201
4401
1716
SO0Z
| LR
SO=0
0Do7a
114
S00d
ool
] S
S

S1zs

A

DPL»DPL>DL>T TP D

A
A

FETERA

79FF
19FD
190F

A
A
A

F544%A
0ZF4 PECE*

#A

RARE: LTl
DESCEEA

S002
poic
12032
SO00
pDoi1c
154D
5001

D17

a

T2 D

CO&AZ

D442

PAALHEA
Do&Z A
C4s2 A
FA4AF*AQ
SC00 A
Ossz A
C462 A

Fobsz
1913
1528
7201
2002

>I>D>2>P>D>D >D

FLINCH:

SAVFIL:

TLIST:

LISTIT:

$LIST:

20 DEC 76

77

. PAGE

. LOCAL

LIST”

T COMMANDS

Lo
LD
B
JMF
LI
ST
LI
a7
AMF
LI
=T

L=
-

LI

LI
SR
AISZ
JMF
JMP
JER
JMP
LD
JER
JMF
LI
=T
JIMF
LI
T
JER
LI
=T
LD
LD
JER
&T
LD
JER
NGF
T
LD
JER
RCFY -
=T
LD
SKNE
JMP
JER
AISZ
SHR

AL, =05048
ACO, 1 (AC3)
BITL,. +2
TLIST
ACO, 2

CACO, OUTIVE

ACO, &0
ACO, COUNT
LISTIT
ACO, 1

ACOQ, OUTDVC
GETC
ACO, O
AC1, 40
ouTi1

AZl, -1
=2
LISTIT
DREZET
DSEERK
ACZ, =F=T
OFENW
DSEERR
ACO, &

CACO, OUTOVE

LISTIT
ACO, O

ACO, OUTDVC
CRLF

ACO, 1

ACO, BREMOD
ACO, LIST
ACL, LISTZ
SKL

ACO, LISTZ2
ACL1, LIST1
EFIND

ACZ, LIST1
AC1, LIST2
EFIND

CACZ, ACT

AC LISTZ
ACZ, LISTL
ACZ, LISTZ
$ENDL
LIZT
ACL, 1
ACL, 1,0

i

i

FAGE 20

HIGH SFEED FRINTER LIST
READ STATUS

LIST ON TTY IF NO FRINTER
CHANGE OUTPUT DEVICE

SET 60 LINES/FAGE
PAPER TAFE LIST

WAIT FOR FUNCH TURN ON - HIT A
SEND LEADER

|

DISK FILE LIST

TELETYFE LIZT
TURN BREAK CAFARILITY ON

CHECK TO BE SURE LIST1<=LISTZ

DETERMINE STORAGE ADDRESSES
OF RANGE TO BE LISTED

CONVERT CHAR COUNT TO WORD COL
AND COMFUTE NEW LINE ADDRES



[T}

I

Iz
.ll
= m
%
Jim
il
T
I
<
4
e

i T 20 DEC 76 ' FAGE 21
e TeER 11 FER 77 .

|
[l
=4 i1t
z

DR ]

—t L0 I

& 021Z 4A40 A RADD ACL, AC2
0213 CO1C A Lo ACO, DUTDVE i DO NOT BREAK DISK SAVE
0214 F1C4axA SENE ACO, =8 '

0315 12F7
Ozl COZ1
03217 45047
0z18 ZOo1C
Q31% 7oFE

JME $LIST

LD ACO, BREFLG 3 CONTINUE LIST UNLESS EBREAE FLA
BOC NZRO, $SENDL. - s

LD ACO, JUTDVC i IF QUTPUT IS TO FRINTER,

AISZ ACO, =2 i UFDATE LINE COUNT

._0 _,\-' .{‘ .<‘ \fl ~.4:|

D
RO R R A R G R s R )

o3

UGN O O

R0 0N1A 1WFZ JSME $LIST .

@21 OZIE ACTA D=z COUNT i DECREMENT LINE COUNT
P2 0310 19F0 JMP $LIST

SRR 021D S0 LI ACO, &40 i RESET COUNT

PR3 OZ1E OO7A ST ACO, COUNT

FRG QZLIF SO0C LI ACO, O

QW& Q220 5ALE JER auT1

7 O2F1 19ER JIME $LIST

TS OZZ2 COIC FENDL: LD ACO, QUTIWC END OF LIST

IR O2Z3 FIESs SKNE ACO, =& DIsK, FILE 7

1000 0224 1S0OR
1001 GZZES S00A
1007 O32ZZ4 154685
1002 0227 COicC
1004 0ZZe 7
1005 0z 2
1005 OZ2ZA S
1007 02ZE 1
1002 O32C 7¢

i

]

JER SENDD
LI ACO, 0A
JER ouT1
LD ACO, UTOVC i IF DEVICE WAS PUNCH,
AlZZ ACo, ~1 i SEND TRAILER
JME READIN
LI A1, 40
JSR ouT1
AISZ AC1, -1
JMF -2 :
JER GETC i TURN OFF FUNCH, WAIT FOR ANY K
JAMP READIN
SENDOD: LI ACZO, O1C i DISK END: O1C=EQF
JER ouTi
LD ACZ, =FST
JER CLOSE i CLOZE FILE
BE IME DSKERR
S000 N : LI ACO, O . 7 REMAINING QUTPUT TO TERMINAL
. DO1C A =T ACO, OUTDVC
2000 A RTE 0O

YES
END LIST WITH LINE FEED

e W W e

1009 022D

1010 QOZZE <
1011 OZ2F =w&8<
1012 0220
1012 =

1014
1015
1014
1017
1013
1019
1020
1021

%

b3

>PDPDPPDPDPPIDPDPDPIDPL TP DOIDDPDIDDDIT D

-
v

]
[0 Miadd

22 D404 .PDBL 3
¥ D410

D41é&

leReR:

fi
A
A
1022 : o
1022 C&O0 A LIST: Lo AC1, (AC2) i LIST (ACZ) EBUFFER
A
A
A

O BRI | |'_.?

o
)
W D

1024 0320 SOZO LI ACO, BLANE ; FIRST IS5 LINE NUMEER
10Z5 0220 1523 JER TYFLEP ) »
1076 OZ22E 5102 A LI ACL. 2 ; SET COL. COUNTER
1077 ORSF CA9TxN &1 SR GETS

1028 0240 FODOD#A , - SENE ACO, =00

1027 0241 1222 A JMP CRLF

1020 0242 FOCExA SENE - ACO, =2 i TAB ?

1031 0z42 170E A JMF $TAE

10322 0244 BzD4#6 SkAZ © ACO, =020

1033 0245 1202 A JMF $EO



PACE ASSEMELER REV-A
EASIC INTERFRETER

LI=T

1024
10325
1024
1037
1032
1039
1040
1041
1042
1042
1044
1045
1044
1047
1038
104%
1050
1051
1052
1053
1054
1055
1054
1057
1053
1059
1060
1061
10462
10463
1044
1045
1044
1047
10462
10469
1070
1071
1072
1072
1074
1075
1074
1077
1072
1072
1020

0244
0z47
024%
Oz4%
0244
OZ4E
Q=4
0z4n0
Q4E
QOZ24F
Q250
0281
0z52
Q353
0254
Q355
Q=S4
Q257
Q258
G35
OZ5A
OZ5E
Q=5
O350
0OZSE
O25SF

bl
o~
o

W ds 0l R

[ e N

D3 03 = 00t D 0t I

oo O s

-
)
el

o)

AN X I Y |

DE N
OO0 N

oo
D

QLR
QZAL
QZAD
O2LE
OZ4LF

0270

i
0271
0O=R7
Q373
0374

1542 A
1%F7 A

R AR )
COZ7#A
Fz00 A
1202 A
7EOL A
1%FC A
7E01 A
PLIIHA
R RAL L)
12ED A
coic A
Flahed
120F A
FOoRDxA
120D A

o1 A
EODE#*A

A 120
7001 A
ElicsA
100 A
SO0 A
5020 A
1S2F A
72FF A
19FD A
LS00 A
190 A
5007 A
19E0 A
FAITEA
CO1D A
FOoDD+A
FEVARA
1201 . A
F4TER
S00D A
1521 A

SO0A A
1S51F A
TIIARA

1420
0A17
OO07
000z

DD AHH

11 FEEBE

$1ﬁ;

20 DEC 76

77

JER

- JMP

$KO:

<K 1

HH:

+TAE:

$TZ:

XCRLF:

CRLF:

JER
LD
SENE
JMP
AIsZ
JMP
AISZ
JER
JER
JMPF
LD
SKNE
JIMP
SENE
JAMF
Lo
ADD
AND
CAT
ADD
PUSH
RCFY
LI
JER

AISZ

JMP
PULL
JIMF
LI
JIMP

JER
LD
SKNE
IMF
JMF

JER
LI
O_l S R

LI

JER
JMF

. PO

auT1
$1
SAVE

AC3, =RESTAE -

ACO, OCACT)
$K2

AC3, 1

$K 1

AC3, 1
MESG3
RESTOR

$1

ACO, OUTDVC
ACO, =2

T2

ACO, =1

$T2

ACZO, QUTCOL
ACO, =—1
ACO, =7
ACO, 1
ACO, =2
ACl
ACO, ACL
ACO, BLANK
ouT1

AC1, -1

. =2

AC1

$1

ACoO, 9

1A

]

SAVE

ACO, DUTCOL
ACO, =1
RESTOR
CRLF+1

SAVE
ACO, 0D
ouT1
ACO, OA
ouT1
RESTOR

4

i

FRINT REGULAR CHARACTER

PRINT KEYWORD GIVEN ITS CODE
LOOKUF CODE IN TAELE

PRINT KEYWORD (ASCII)

TAE: PRINT SPACES TO NEXT TAE
STOP, BUT NOT TO DISK OR FT

TAEBS ARE EVERY & COLUMNZ
(9,17,25,...)

SEND TAEB CHAR TO FT/DISK
PRINT CR AND LF IF NOT AT
COLLUMN 1

ALREADY AT COL 1 — RETURN

CR/7LF TO QUTPUT DEVICE

(RTS 0)



PACE ASSEMELER REV-A 20 DEC 76
BASIC INTERFRETER 11 FEB 77
QUYFUT ROUTINES

PAGE

| X
L]

. FAGE “OUTFUT ROUTINES-

BLANK LEADING ZEROES

WITH LEADING CHAR

i TYFE LINE NO. PACKED
i ENTER HERE TO SET LEADING CHAR
; DIGIT COUNTER

i IF NUMEBER I3 ZERQ, SET TO QOOF

i (TO BE FRINTED ~ 0
i CHECK FOR LEADING ZEROES

i CHECK LEADING ZERD CHARACTER
i DON-T FRINT IF NULL

;3 OF IS ZERD DIGIT (SEE ABOVE)

i CONVERT BCD DIGIT TO ASCII
i FRINT DIGIT

i PRINT BLANK AND EXIT (THROUGH

QUTFUT DEVICE

CHECK BREAK CAPAERILITY

TURNED OFF - SEIP TEST
CHECK FOR TTY INTERRUFT

YES - SET FLAG FOR LATER TE
DON-T UFDATE COLUMN
© IF OUuTDVC IS STRING

OR DISK

i TEST CHAR BEING PRINTED

i CARRIAGE RETURN - RESET OUTCOL
i BACKSPACE 7

1031

108z :

10232 TYFLIN — TYFE THE LINE NUMEBER -
1024 ‘ AC1 = LINE NUMEBER (BCD)
1028 TYPLSF — TYPE THE LINE NJIMEER -
1086 ACO = CHARACTER T REFLACE LEADING ZEROES
1087 AC1 = LINE NUMEER (BCD)
1088 ; _ ,

108% . LOCAL |

1090 0375 000 A TYPLIN:; LI g Aco.g

1091 0Z74 DOAF A TYFLSP: ST A0, FFLAG
1092 0277 5204 A LI ACs, 4

1092 0372 5040 A RCPY ACl, ACO

1094 0272 4501 A BOC NZRO, . +2

1095 OZ7A S10F A LI AC1, OF

1096 OZ7E SCAO A& £T1: RCFY AZ1, ACO

1097 Q270 2202 A SHL AC1, 4,0

1093 OZ70 2018 A SHR ACO, 12,0

1099 OZ7E 4509 A BOC NZRQ, $T32

1100 O37F CO4F A LD ACO, PFLAG
1101 0230 4101 A B IR0, . +2

1107 0321 150D A JER ouT1

1103 0382 7BFF A AISZ AcCz, -1

1104 0332 19F7 A JMP $T1

1105 Q0324 1207 A JHE £T4

1106 5S040 A $TE: RCPY AC1, ACO

1107 2903 A SHL ACL1, 4,0

1102 ¢ Zc1s A SHR ~  ACO0,1Z,0

11092 0Zez FODIsA $T3: SKNE ACO, =0F

1110 =000 A LI ACO, O

1111 7520 A AIS ACO, "0 /256
1112 2R 15032 A SR ouT1

1113 W 7BFF A AIZZ ACZE, —1

1114 OZ22D 19F7 A JME $T2

1115 OZ2E S0Z0 A $T4: LI ACO, BLANK
111& . ' .

1117 QUTL - FRINT 1 CHARACTER ON THE
1112 ‘

1119 C DO&D A OUTL: =T ACO, TACZD

1120 CO17 A LD ACZO, BREMOD i
1121 0371 4102 A BOC ZR0O, 01 i

1122 0392 9531#A JSR INTEST i

1122 0292 SCZ1 A 17 EREFLG H

1124 >4 CO1T A 01 LD CACO, oUTDVC ;
1125 0295 BYIF#A SKAZ ACO, =12 ;

1126 0296 1917 A JMP %P1 i

1127 0297 COAD A Lo ACO, TACO

1122 0299 ATDZsl AND ACO, =07F

1129 Q292 FODO#%A SENE ACO, =00

1130 OZ%A 1700 A JMF $CR

1131 O3Z%E F1DI#A SKNE ACO, =02

11232 0290 190E A JME $L£S

1133 0390 EB223%A ' SKAZ AZO, =060

1134 QZ%E 1701

A JMF .2



PACE ASSEMELER REV-A
BASIC INTERFRETER
QUTPUT ROUTINES

[SFaEY
[

D0 a3 Dy 03 )

e
g > U

1140
1141
1142
1162
1144
1145
1144
1147
1148
1149
1170
1171
1172

1173
1174
1175
11764
1177
1173
1172
1120
1121
1122

11ez

QZoF
0OZA0
02A1
OZAZ
Q=EAn
QA4
QZAS
(RIT2T)

3 O3AT

QO3As

3 O2A%

QOZAA
Q2AR

Y O2AC

O2AD
O2AE
QO2AF

O2R0

Sl ch |

O2EZ
Q2R
03E4

OZES

2 OZBA

Q327
ozRE
ozEe
QOZEA
OZEER
QOZRC
QB0
O2RE
Q2EF
Q220

O=C1

Qanz

! ft 2l

Q203 f

0ZC4
Q25
QO2CA
02C7
QaCs
Q20

i
i
i
i
i

O2CA
O2CE
Q20T
ozch
OZCE
Q32CF

1920E
SCin
COoip
2C1E
120A
COLD
1505
DOAD
1206
S001
noin
12032
ACLID
1201
2cin
o1
808
4203
4504
CO&D
WL ZHA
COsD A
>711%A
CcOsD A
17408 A
F1ER#A
1204 A
CO&AD A
PLIEHA
SO0 A
S000 A
COsD A
FATIRA
CRCARA
FEOA#A

A
QOO A
00L0 A
7E44 A
1AA7 T
0000 A

r>P>22>222>D222>2>DTD>2TDTD

11 FEE

$OR:
EQERN

$F1:

+FT:
+FR:

$FE

o

AR U

20 DEC 76

77

JMP $F1

152 ouTCOUL

LD - ACO, CUTCOL
SKEG ACO, LINLEN
JMF $F1

LD ACO, TACO
JER CRLF

=T AZO, TACO
JAMP $P1

LI ACO, 1

=T ACO, OUTCOL
MF $P1

D=z QUTCOL

JMF $F1

1527 QUTCOL

Lo ACO, QUTDVC
BEOC BIT1, $FR
BOC - BITO, $FPT
BOC NZRQ, $FS
LD ACO, TACO
JMF PUTC

LD - ACO, TACO
JMP PUTC

LD ACO, TACO
JMP HZFRT

SKNE ACO, =8

JMP $FD

LD ACO, TACO
JSR - PUTS

NOF

RTZ v]

LD ACO, TAZO
JER SAVE

LD ACZ, =F3T
JSR WCoHAR

JMF DSKERR

JMP RESTOR

. POOL &

XXXX ERROR IN NNNN

RO4DIRQ
159A
5101
0412
c410c
D200

>

ERROR NUMEER
LIME NUMEER IS IN CURLINM

ERROR:

JER SAVE
JE XCRLF
LI ACL, 1
sT AC1L1, ERRFLG
Lo AC1, OUTDVC

LI ACZ,0

..

IS IN ACO ON

FAGE 24

OTHER CONTROL - DON“T CHANGE O
INCREMENT OUTPUT COLUMN COUNT

CHECK IF PAST END OF LINE

NEW LINE NEEDED

BACKSPACE: DECREMENT COUNT
BUT NOT EELOW 1

TTY
FAPER TAPE — AVAILAELE SEFARAT
FOR POSSIELE FUTURE CHANGES

HIGH SPEED PRINTER

STRING (FOR FUNCTION)

DISK FILE OQUTPUT

ENTRY

CR/LF IF NOT AT START OF LINE

SET ERRFLG TO SIGNAL ERROR
CHECK OUTFUT DEVICE -
SET TO TTY



"ACE A

SSEMELER REV-A
FASIC INTERFRETER
MUTFUT ROUTINES

QN0

7207 A

20 DEC 7é&
11 FER 77

SKNE

ACL1, =2
ACZ, QUTDVC
ACO, ACS
ACZ, =ERRTAR
ACO, (AC3)
ouTZ
ACO, 1 (AC3)
ouTZ

MESG

ERM1
INLINE

SAVE

XCRLF

ACO, ACE
ACS, =ERRTAR
ACO, (AC3)
[ 4
ACO, 1 (ACS
ouTZ

MESG

WARNM

ACO, CURLIN

ZRO, $NOLIN

MESG

ERMZ

AC1, CURLIN
TYFLIN
CRLF
RESTOR

ACO, 3,0
ouTt
AZO, 2, 0
auT1

IF NOT FRINTER
GET ADDRESZ OF ERROR NAME

“ ERROR”

CR/7LF IF NOT AT START OF LINE
GET ADDRESS OF ERRUOR NAME

7 WARNING-

TYFE LINE NO. IF NON-ZERO
7IN L7

FRINT CR/LF AND THEN RTS
(SAVED BY EBREAK/STOR/ERROR/WAR

SEND TWO CHARACTERS FROM ACO
TO OUTFUT DEVICE

FRINT (ACZ) IN HEX WITH LEADING ELANK

FRINT ACZ IN HEX,

NO LEADING BLANK

(LUSED BY HEX$ FUNCTION ONLY)

1124 FAChxA
1185 0=2D1 D=1c A ST
1124 Q2D SFOD A RCPY
1127 OZD32 EDFS+A ALD
1188 0304 C200 A- LD
11522 0205 1517 A JER
11920 O02D46 C201 A LD
1191 0307 1515 A JER
1122 0202 15322 A JER
11932 0209 12324 T . WORD
1194 OZ20A 190A A JIMF
1195 '
1126 OZ0DE ¢49%%A WARNING: JSR
1197 03DC 1589 A JER
11928 Q200 5F00 A RCFY
119% QZLE EDEA#A ADD
1200 QZ20F CTZ00 A LD
1201 O3EO 1500 A JER
1202 O2E1 C201 A LD
1203 0ZEZ 150A A 2R
1204 O2E2 1SZD A J5
1205 OZE4 12821 7 . WORD
12046
1207 O3ES C014 A INLINE: LD
1208 OZEAS 4104 A BOC
120% OZE7 1527 A SR
1210 OZEZ 122A T . WORD
1211 OZE® C414 A LD
1212 OZEA 152A A JSR
1212 OZER #42F#A $NOLIN: JSR
1714 OZEC 2S9A%A JMP
1215
12716 O2ED ZO010 A QUTZ: ROL
1217 OZEE 1S40 A JER
1218 OZEF 2010 A ROL
1215 O3F0D 13%E A JHF
1220 .
1221 FUTW -
zZZ FITWE -
1223
1224
1225 O03F1 1576 A PUTW4: JSR
Y ZZE OQIFZ 19032 A JMFP
1227 O3FZ 1574 A PUTW: JER
1228 0ZF4 S0zZ0 A LI
1222 OZFS 192997 A JSR
IO ORFA S104 A £PUL: LI
12721 OZRF7 SO0 A $PUL ROPY
1232 DSFS ZAOZ A SHL
1222 O3F2 212 A SHR
1224 OEFA 7220 A AlsZ
1235 OZFE 2D12Z#A SKG
12246 OZFC 1901 A AMP
1237 O2FD

AISZ

SAVE

$FW1

SAVE

ACO, BLANK
auT1

ACL, 4

£C2, ACO
ACZ, 4,0
ACO, 12,0
ACO, "0 /256

ACO, =797 /256

R 574

'SAVE REGISTERS

FRINT 4 HEX DIGITS
SAVE REGISTERS
PRINT 1 EBLANK FIREST

COMVERT 4 BITS TO ASCII

ACO, A’ =79 /356=1 -



PACE" ASSEMBLER REV-A 20 DEC 76 ' PAGE 26
BASIC INTERFRETER - 11 FER 77
QUTPUT ROUTINES

1222 O3FE 1570 A JER ouT1

1229 O3FF 79FF A AIZZ ACLl, -1

1240 0400 19F& A JMF $PW .

1Z41 0401 1977 A JMF RESTOR i RESTORE REG AND RETURN

1242 . ‘

1242 SEND CHARACTER IN BITS O-7 OF ACO (AND TACO)

1z44 ; TO THE HIGH SPEED PRINTER (CENTRONICS 3204)

1245 ’ ' )
1244 0402 15465 A HEPRT:  JSR SAVE i WRITE 1 ASCII CHAR ON FRINTER
P 1247 0403 CDOR#A LD ACZ, =02043 :
1242 0404 C301 A L1 LD ACO, 1 (AC2) i READ STATLES ?
1249 0405 AY0L A AND . ACO, $3004 i TEST ONLY FAULT#*, PRP#, WAITH#
1250 0404 CSOL A LD AC1, $200Z i COMPARE TO EXPECTED STATUS
1251 0407 S240 A RXOR AC1, ACO -

Z52 0402 4TFE A B NZRO, 1.1

1253 0402 CO&D A Lo ACO, TAZO ; RELDAD CHARACTER TO SEND

1254 040A D207 A =T ACO, 7{AC3) i SEND THE CHARACTER
1285 O040EB 194D A JME RESTOR i RESTORE ACZ AND RETURN

12586

1257 0400 3004 A F2006&: . WORD DS00E

1252 040D 2002 A $200Z: | WORD 0200z

1252 Q40E Q03% A . FODL 3

Q4CF =043 A
0410 0000 A
1280

1241

12462

1263 MESSAGE FPRINTING ROUTINES

1264 " 4

1265 JER MESG JUMP TO SUEROUTINE

1266 . WORD MG © MESSAGE ADDRESS

1287 - CRETURN HERE> :

1262 ‘

iz69 LD ACE, MSGAD MESSAGE ADDRESS IN ACS

1270 JER MESG2 ' v

1271 CRETURN HERE:

1272 : .

1273 ; NOTE: THIS VERSION DOES NOT SEND CARRIAGE RETURN

1274 OR LINE FEED UNLESS THEY ARE IN THE BUFFER.

12759 THE MESSAGE IS TERMINATED BY A NULL BYTE.

1276 .

1277 - . LocAL : :

1272 0411 1554 A MESG: JER SAVE i SAVE REGISTERS

1279 0412 700 A FULL ACZ i GET RETURN ADDRESZ .

1220 0413 ECDD®A ADD AC3, = i INCREMENT RETURN ADDRESS

1221 0414 4200 A CPUSH CAC3 H TO SKIF PARAMETER

1222 0415 CFFF A LD AC2, -1(AC2) ; GET MESSAGE ADDRESS

1222 0414 1201 A JIMP +M1

1224 0417 15520 A MESGZ:  JSR SAVE

1285 0412 C3200 A SM1: LD ACO, (ACE)

1Z26 0412 2010 A : SHR ACO, 2,0 ; CHECK LEFT BYTE

1227 0414 4107 A - BOC ZRO, $MSGEND ‘

1788 041F 749E+#A JSR ouT1

1229 041C C200 A LD ACO, (AC3) ; DO RIGHT BYTE



FACE RSSEMELER REV-A
INTERFRETER
OUTFUT ROLITINES

BASIC

=
-

U ) B N I S o

ok ok b ot b b peb ek
LN 0 R0 I OO U R N X
IR o IRYs BRI 5 B R IS (I

%4

Q41D
Q41E
Q41F
0420
Q0421

0432

0423
0424
0425
0426

AZDS#*A
4102 A
ARERN
7EO01 A
1%F& A
1956 A
0000 A
QOO0 A
Q000

>

0000

11 FEE

SMIGEND:

20 DEC

77

AND
B
JSR
ALISZ
P
JMF

. FOOL

7&

ACO, =OFF

ZRO, $MSGEND

ouTt
ACE, 1
$Ml
RESTOR.

4

FAGE

27



FACE ASSEMELER REV-A

BASIC INTERFRETER 11 FEE 77

STACK INTERRUFTS
1298 . PAGE
1299
1200 STKINT: STACK
1301
1202
1202
1204 0427 DOZA A STKINT: =T
13205 0428 DAZE A =T
13204 0422 D320 A ST
1307 042A 4400 A FULL
1308 042k DOZD A ST
1309 0420 4012 A BOC
1310 042D 022 A LD
1311 04ZE SDE1#A SkEG
1313 04ZF 190E A IMF
13132 0420 S104 A LI
1213 0431 ACZZ A $EMP: nsz
1315 0427 QOZxZ A LD
13146 0433 4000 A FUS
1217 0424 73FF A Al=Z
12312 0425 19FBE A JMP
1317 0424 COZD A $REST: Lo
1220 0427 £000 A FIISH
1321 04323 COZA A LD
132322 0429 C4ZE A (]
1222 0424 C32C A LD
12324 04ZE 2100 A PFLG
1325 04730 2130 A SFLG
13246 0430 7C00 A RTI
13227 O4ZE 151A A $UNFL: JSR
1322 04ZF F4C7+#A JER
1329 '
123320 0440 S105 A $FLULL: LI
1221 0441 CYELsA LI
1332 0442 4400 A $LF1: FULL
1332 0442 DZOO A =T
1224 0444 7401 A AlIS
1235 0445 72FF A AISZ
13324 04446 19FR A JMF
1227 0447 5104 A LI
13322 0442 L3400 A $LFPZ: FULL
1332 0447 BOZZ A ST
1240 044K =027 A 122
1341 044E COZZ A LD
132472 0440 Z0OD7#A SKG
1342 0440 1902 A JMP
1244 044E 1504 A JER
13245 044F DACD=A JER
1244 0450 72FF A $OK: AISZ
1247 0451 19F6 A “JMF
1242 0452 5105 A LI
1247 0452 7AFF A $LP3: AI=Z
1350 0454 CZ00 A LD
1251 0455 4000 A FPUSH

20 DEC 76

PAGE

“STACK INTERRUFPTS”

INTERRUFT HANDLER

STEINT MAINTAINS THE SOFTWARE STACK

ANE CHECKS FOR UNDERFLOW/OVERFLOW

ACO, SKO
ACL, SK1
ACZ, SKZ
ACO

ACO, SKRET
SFL., $FULL

ACO, STRFTR
ACO, =STACK+3

$LINFL
ACL, 4
STEFTR

ACO, @STEFTR

ACO

A':- i,-1
SEMF

ACO, SKRET
ACO

ACO, SKO
AC1, 5K1
ACZ, 5K2

1

1

CLRETKE
SYSERR

AC1, S
ACZ, =STKS
ACO

ACO, (AC2)
ACZ, 1
ACL, -1
$LF1 -
ACL, 4
ACO
ACO,
STKFTR

~ ACO, STKPTR
ACO, =STACK+20

S0k
CLRSTE
SYZERR
ACt, -1 .
$LPZ
AC1, S
Acz, -1
ACO, (ACZ)
ACO

STRKPTR

i

i

i

SAVE REGISTERS

STACK FULL OR EMFTY 7
STACK EMFTY
CHECK FOR UNDERFLOW

RESTORE 4 WORDS

RESTORE REGISTERS AND
RE-ENAEBLE INTERRUFT

##% UNDERFLOW 33

STACK FuULL:
REMOVE S WORDS

PUT LAST 4 WORDS ON
SOFTWARE STACK

CHECK FOR OVERFLOW

#¥# OQVERFLOW ###

RESTORE TOF S WORDS



FACE A

SEZEMELER REV-A

e e o

BASIC INTERFRETER

STACK INTERRUFTS

1 e

et
1252
1354
1255
1354
1357
1z58
1359
1260
1241
1362
26

0,
2

b h peb poh ek b ok ek fuh b bk b b et
LI XX O O I OXRO N X B I AN I Y IR 15
NN NN N NN B R G e
FAPWRAODHITN D

D454
0457
045

i
?
.
i
i
i

0457
Q45A
Q435R
(RE I1 I
0450
O45E
045F
04L0
0441
0447
Q4463
04464
0445
044
0447

’

7%FF A
19FE A
1200 A

CLE

 WARNING: CALL ONLY FROM MAIN
REGISTERS ARE NOT SAVED.

2100 A
2200 A
&&EDO A
S10% A
&300 A
79FF A
19FD A
s1z4+#A
DoozZ A
C1Cz#A
Doz
£Z200
2130
2920

1A00

DD

1i FEE

AR STACKES (HARDWARE STACK

CLRSTH:

Z0 DEC 7

77

AISZ
JMP
AMF

FFLG
PFLG
FPLULL
LI
PLULL
AISZ
JAMF
LD

=

LD
=T
PUSH
SFLG
SFLG

- JMF

/.
[

AC, -1
$LFZ

$REST

1

4

ACZ
AC1, 9
ACO
ACl, -1
. =2
ACO, =
ACO, 2
ACO, =5TACK

STKINT

- ACO, STEKFTR

ACZ

1

2
(AC2)

FAGE %

AND SOFTWARE EXTENZION)

FROGRAM !

" TURN OFF INTERRUFTS

PULL RETURN ADDRESE
CLEAR HARDWARE ZTACK

RESTORE POINTERS

DUMMY WORD
RE-ENAEBLE INTERRUFTES



-

e

1382
13332
1384
fn ol e
R D DO )

1384
1387
1388
13g%
1390
1391
1392
13932
1394
1395
1224
1297
1392
1399
1400
1301
1407
1403

1404

1405
1404
1407
1405
1409
1410
1411
1412
141z
1314
i41%
i414
1417
1412
1419
1420
1421
1422

1423
1424

1425
1426
1427
1423
1429
1430

0473
047A
047E
047
0470
D47E
047F
0420
0421
Q422
Q423

0424
0425

0424
Q427

?

i
.
?
i
H
i
i
i
4--

15
\

Lol
Q10

O Y )

o

4
04
o4k

04z

Do&D
coxs
201C
1201
i#17
ZOsD
BOZZ
SCC0

e g™ S 8
[ ]

I
p7o1
DEOZ
nz=oz
7E04
nCz2z
SFOO
COLD
2000

FEV-A
R

”

il Fek

=)
k. ROUTINEZ

SAVE ALL 4

r>»r>2222>22DD>D1 D

. PAGE

“SOFTWARE STACK ROUTINES”

REGISTERS ON SOFTWARE STACK

2T
LD
SKG
JMF
MF
Lo
ST
RCFY
LD
ST
ST
ST
AISZ
RCFPY
LD
RTS

ACO, TACO
ACO, STFPTR
ACO, $ST1L
. +Z

SOVF

ACO, TACO
ACO, @STPTR
ACS, ACO
ACZ, STPTR
ACL, 1(AC3)
ACZ, Z2(AC3
ACO, 2{ACD)
AC=, 4

ACZ, STPTR
ACO, ACS
ACO, TAZO
0

; SAVE ACO TEMPORARILY

i CHECK FOR FOSZIELE OVERFLOW

RESTORE 4 REGISTERS FROM SOFTWARE STACK

Q23
SOOR
1209
oz

7EFC
pCz=
C200
701
CROZ
CFOZ
2000

TR
Y4

1204
120F

posn
pDC70
e yesc
ED1Z
SFOO

-RESTOR:

PDPTITLIIDPDPITDIT

#/ 20V

#A $SUNF:

T $ST1E:
T $5T1L:

LI
SKG
JMF
LD
AISZ
LD
Lo
LD
LD
RTS

JER
JER

. WORD
. WORD

ACO, STPTR
ACO, $STIE
$SUNF

ACE, STFTR
AC, -4
ACZ, STRTR
ACO, O(ACE)
ACL, 1 (AC3)
ACZ, Z(ACZ)
ACS, 3(AC3)
0

SYZERR
SYSERR

STACEO+3
STACKO+22

i CHECK FOR UNDERFLOW

i STACK ERROR #1
i STACEK ERROR #Z

; ADDRESSES FOR COMFARING WHEN
i STORING 4 LOCATIONS

FPUSH, FULL: FUSH OR PULL FRDM.A SOFTWARE STACK

ACO
ACS

RETURN:

VALLE LOCATION
STACK NUMEER (O=REGISTER STACK)

BEFORE OR AFTER

RTS 0 -- ERROR (EMPTY OR OVERFLOW)

RTS 1 —— NORMAL

ST
ST
LD
ADD
SKG

ACO, TACO
ACE, TACSE
ACO, STPTR(
AC3, STLAST
ACO, (ACE)

i CHECK FOR SOFTWARE STACK
; OVERFLOW EEFORE FPUSHING
AC3)



FACE ASSEMELER REV-A 20 DEC 7é& FPAGE 31
BASIC INTERFRETER 11 FEER 77 :
SOFTWARE STACK ROUTINES

1431 045D 1901

A JMF L +2 : .
1432 042E 1905 A IMF $FERR i ERROR EXIT - OVERFLOW
1422 042F CO&D A Lo ACO. TACO
14324 0420 CC70 A L ACZ, TACE
1435 0471 B2Z3 A- a7 ACO, @STPTR(ACZ)
1424 0492 2FZ2 A 152 STPTR{ALCS)
1437 04%3 2001 A - RTE 1 :
1422 04%4 CC70 A& $FERR: LD AC3, TACS - i PUSH/FULL ERROR - RESTORE AC3
143% 0475 2000 A RTS (0]
1440
1441 Q494 C223 PULL: Lo ACO, STPTR(ACZ) ;. CHECK FOR UNDERFLOW
1442 0497 DC70 ' =T ACS, TACS ‘
13443 04%8 EDOE ADD ACZ, STFIRST
1444 04%% FFO0Q Sk ACO, (AC3) .
1445 04%9A 19F% JMF $PERR i ERROR EXIT - STACK IS EMPTY
1444 04%E CC70 LD ACZ, TACS
1447 0490 AFZZ nsz STPFTR(ACS)
1443 04%D AZZ3 LD ACO, @STFTR(ACS)

RTS 1

1443 04%E 2001
1450

1431 O04%F 04Q0
14532 O4A0 1¥EZ
1453 04A1 19F1
1454 04AZ 1A0F
1455 O4A% 1AZ:E
1454 04A4 142D
14357 O4AS 1AZ7
1452 04A4 1A41
1459

1440 04A7 04A2
14461 04A8 192
14462 04AY 19EZ
14462 04AA 19F2
1444 04AFR 1A10
1445 0O4AC 1AZ4
14646 04D 1AZE
1447 O4AE 1A3ZE
144L8

STLAST: . WORD 2 ' '

. WORD STACK1-1 i LAST WORD OF EACH BUFFER
. WORD STACKZ-1 .

. WORD STACKS-1

. WORD STACK4-1

.WORD STACKS-1

. WORD STACKSL-1

. WORD STACKX-1

STFIRST: . WORD . +1 S
. WORD STACKO ; FIRST WORD OF EACH STACK
. WaRD STACK1L
. WORD STACKZ
. WORD STACKZ:
. WORD STACK4
. WORD STACKES
. WORD STACKSG

44444444 —A-A—4~4~4-4~4- DLDDIPDDDDDD



PACE’ ASSEMBELER REV-A
EASIC INTERFRETER
EDITOR ROUTINES

1449
1470
1471
1472
1472
1474
1475
1474
1477
1472
11479
1420
1481
P 1482
1482
1484
1485
1324
1487
14es
1429
1420
1271
1492
1493
1494
1495
1426
1427
1492
1492
1500
1501
1502
1505
1504
1505
1504
1507
150S
150%
1510
1511
151z
15132
1514
1515
1".1.(

1517
191ie
1519
1520
1521

1522

i

i

Q4AF
Q4E0D
0411
QO4Lz
Q4LE:=
Q44
Q4LsS
04L&
Q4L7
04Rs
Q4pw
O4EA
4Lk
Q4LRC
Q4LD
Q4EE
O4EF
04120
04C1
0Q4C2z
Q4C2
044
04C5
O4Ca
04C7
04
Q4cy
04CA
Q4CE
04T
Q4Ch
Q4CE
Q4cCF
Q400
04011
4Dz
040z
0404
0405
0404
0407

Olll"!t:-
h & DR 4

oane
04DA
04TE
O4DC

o4ann

04DE
040F

ESTOR - PUT PEUF LINE INTO EDIT

CoR2ZEA
5100 A
2427 A
FOLO#A
1203
TAFF
1579
1201
S100
D434
c4314
154F
1922
na37
200
Dzo0
FCE5
1203
7A01
701
12F2
na3s
o33
noz4
[ e c]
nDos1
CO2é&
411F
[ 2
EOZA
o451
1552

1920

2200
D=0
7GFF
F227

1262

b e
F

-

O35

EO=A
noz=5

COREZ#A

Co14 A
DzZ00 A

>2>DP>22PPr2>2P>22T2D3222>IDP2P2PIPPDPIDPDPDDPDDDIDIIDD DD

>

11 FEE

ESTOR:

EDEL:

$DN:‘

$INL:
$IN:

$LF:

$ETORE:

20 DEC 76

77

. FAGE
. LocAL

LI
LI
JER
SKNE
JMF
AlIzsZ
JER
JMF
LI
=T
Lo
JER
JMP
&7
LD
ST
SKNE
JMF

-AISZ

AlsZ
JIMF
=T
LD
ST
LD
sT.
LD
EOC
L0
ADD
Lo
JS
AMF

LD

LD
ADD
LD
ST
AISZ
SKNE
JMP
AIZZ

3=l

\-!0 i

LD
ADD
ST

LD
ST

PAGE 3z

“EDITOR ROUTINESA

ACZ, =FERUF
AC1, 0
GETS
ACO, =0D
EDEL

AcCz, -1
FINDCR

. +2Z

A1, 0
ACL, ELEN
AC1, CURLIN
EFIND
$NOTF
ACZ, NXTLLIN
ACO, (AC3)
ACO, (ACZ)
ACE, EEND
$INL

ACZ, 1.
ACE, 1

$DN

ACZ, EEND .

ACO, ESTART

ACZQ, ECUR
ACO, LAST
ACO, ZYZ
ACO, ELEN
ZRO, $FIN
ACO, EEND
ACO, ELEN
AC1, 2Y2
SKL
$STERR
ACZ, EEND
AC3, EEND
ACZ, ELEN
ACO, (AC2Z)
ACO, (AC3)
ACZ, -1
ACZ, NXTLIN
$STORE
ACZ, -1
AT

ACO, EEND
ACO, ELEN
ACO, EEND
ACR, =PEUF
ACO, CURLIN
ACO, (ACZ)

MEMORY

- e W e

we %e % W

S we % e W e

GET BUFFER ADDRESS

GET NEXT CHAR

CHECK IF CARRIAGE RETURN
YES - DELETE LINE

FOINT ACZ TO “LINE NO. “

DETERMINE LINE LENGTH

AC1 NOW HAS LENGTH

(FAKE

FIND MATCHING LINE #

LINE FOUND - REFLACE OR DELETE
MOVE UFPER STORAGE DOWN

SAVE NEW VALUE OF EEND
RESET ECUR TO BEGINNING

(WILL REMAIN IF DELETING LI
CLEAR SYMEOL TAEBELE

STORE NEW LINE

ZERO LENGTH - DONE

MOVE UP (ELEN) WORDE
CHECK IF ROOM IN MEMORY

MOVE UFFER STORAGE UFP

CHECK IF DONE

UPDATE END ADDRESS

COPY LINE INTO MEMORY



FACE ASSEMELER REV-A
BASIC INTERFRETER
EDITOR ROUTINES

1523
1524

1525

cdal et

1576
1527
1528

152%

1520
1531

1532

1533
1534
1525
1534
1527
153
1537
1540
1541
1542
1543
1544
1545
15464
1547
1542
1542
1550
1551

b
1557

1 Flt-"o

1554
1555
1554
1557
1552
1559
1540
1541
1562
S $72%C
- is44
1545
15464
15467
1568
1549
1570
1571
1572
1572

1374

1575
1576

Q4EQ
O4E1
Q4EZ
04E3
O4E4
Q4ES
Q4EL
Q4E7
O4E:
Q4E7
04EA
QO4EE
D4EC
Q4ED

O4EE
OAEF

Q4F O
O4F 1

04F2
04F3

-~ me N W W

04F4 C

O4F 3

O4F & S

04F7
04Fz
O4F%
04F A
O4FE
Q4FC
04FD
O4FE
Q4FF
Q500
0501
050z
05032
0304
0505
OD04
0507
NS5O
050w

i

wy W Cwe e

nez4
7A01
C43k
73FF

o200
nzo0
7A01
7L01
73FF
17FA
COza
DOSS
DoS4
S000

na27
1205

-0 (N

0o
PR

N
%

P PP TITPIDPDDITDPDTTLDDDI

11 FEB

$FIN:

ENOTF

$STERR:

20 DEC 76

77

ST
AISZ
LD
AISZ
Lo
sT
AISZ
AISZ
AIZZ
IMF
LD
ST
sT
RTS

ST
JMP
LI
JMF

DELETE COMMAND

>

A

FECSEA

TIFF
1202
COLZ
DOAS
-0A2Z
C4az
1522
no&s
=) (e le)
1508
SO0
na4&2z
CA4L2
1504
SFZ20
(TN
n==7

19E2

>D>»r>2>DP>PDPDPTDPTTILDDD

$DELY:

sDELZ:

LI

=

LD
BOC
LI
JMF
AI=Z
JMF
Lo
=T
LD
LD
JER
ST
RCPY
JER
NOF
5T
LD
JSR
RCFY
LD
&7
JMP

ACZ, ECUR
ACZ, 1
AC1, ELEN
ACL, -1
ACO, (AC3)
ACO, (AC2)
ACZ, 1

ACS, 1

Acl, -1
ST
ACD, EEND

ACO, ANEXT

ACO, TNEXT

ACZ, NXTLIN
$IN

ACO, 0
RUNERR

- ACO, O

ACO: ELEN
ACO, OF3S
NZRQ, $DEL.1
ACO, &
RUNERR
ACO, -1
$DELZ
ACO, LISTL
ACO, LISTZ
ACO, LIST!
ACL, LISTZ
SKL

ACO, LISTZ2
ACO, AC1
EFIND

ACZ, LI3T1
AC1, LISTZ

- EFIND

ACZ, AC3
ACZ, LIST1
AT, NYXTLIN
$DON

FIND LINE IN FROGRAM AREA

7 UPDATE CURRENT LOCATION

i (ELEN 2= 2)

; NOT FOUND: INSERT OR IGNORE
}

; OUT OF STORAGE
; LINE NOT SAVED

!

FROCESSING — DELETE A LINE RANGE

i LINE LENGTH = O (NO REFLACE)
; CHECK # OF ARGUMENTS
i NO ARG - SYNTAX ERROR

i 1 ARG - DELETE ONLY ONE LINE
; CHECK TO EE SURE LIST1<=LISTZ
; FIND LOCATION OF FIRST LINE TO
; - BE DELETED

i FIND LAST LOCATION TO DELETE

i MOVE UPPER MEMORY DOWN



FACE ASSEMELER REV-A
BASIC INTERFRETER

\EDITDR ROUTINES

|

1577
187%
1579
1580

1521

isez
1583

1554

- 1585

15264
1557

S 1588

- 15%9

1550

1591
1592
1592
1574

1595

1594
1597
1598

15%%
1600
1601
1402
16032
1404
14605
1404
1&07
1408
1609
1&£10
1611
1612
1613
1614
1615
1614
1617
isie

1619

14620
1621
1622
1623
1624
1625
1626
1627
1628
1627
1630

~ e e we e

s
0OS0A
050k
oS00
oS00
0S0E
OS0F
OS10
0511
0512
0o12
0514
Q515
0S1&
0517
0S1s
0517
051A
0S1E
o5icC
0Sih
0S1E
0S1F
0520
0%z1
05z
0523
0574
0525
(SIS

:

i

-

o on -
[N R N

2O O
D00

1]
3
3

i
I

QoBZC
(alyedn]
OSZE

[N

20 DEC 76
11 FEE 77
JER EFIND
C<LINE NOT FOUNDS  ACZ =
- <LINE FOUNDZ ACZ = ADDRESS
ACZ =
AC1 =

A MATCH I<=

007k A $LINE = SCR -

0476 A EFIND: ST AC1, SLINE
cans A ‘ Lo ACZ, EEND
Fa32 A SHENE ACZ, ESTART
2000 A RTS (v

o224 A LD ACZ, ECUR
Fazs A SENE ACZ, EEND
12707 A JMF $FOR

CZO0 A LD ACO, (ACZ)
FO7E A SKNE ACO, $LINE
1210 A AMF SFND

C47E A Lo AC1, $LINE
1511 A JER SSEL

1201 A JMF $FOR

1701 A MP $LOOF
C223 A $FOR: (] ACZ, ESTART
225 A SLOOFP: SENE ACZ, EEND
2000 A RTS 0O

CZ00 A LD © ACO, (AC2)
FO7E A SKNE ACO, $LINE
19046 A JAMF $FND

C47E A Lo AC1, $LINE
1507 A JER SkL

2000 A RTS 0

1500 A JER FINDCR
SECO A RCFY ACZ, ACZ
12FS A AMF $LOOF
D24 A $FND: =T ACZ, ECUR
1507 A JZR FINDCR
2001 A RTS 1

SKL SKIF IF (ACO) < (AC1)
TEST IS

Dosh A SKL: ST ACO, TACO
D4LE A ST AC1, TAC1
2720 A SFLG CARRY
S0LE A SURE ACD, TACH
COED A Lo ATOQ; TACO
4A01 A EOC CRY, . +2
=001 A RTS 1

2000 A RTS 0

FINDCR - FIND CARRIAGE RETURN

ON ENTRY: ACZ = ADDR OF 15T WORD OF LINE (LINE

FAGE 24

Lo T INSERT

OF LINE

ATTEMFTED FOR THE LINE

.
’

ADDRESS OF NEXT LINE
WORD COUNT OF LINE

NUMEBER IN (AC1)
USE SCRATCH SPACE TO HOLD LINE
SAVE LINE NUMEER TO EE FOUND
CHECK IF ANY FROGRAM EXISTE

ND FPROGRAM - INSERT AT END

START INITIAL SEARCH FROM CURR

CHECE
EGUAL

LINE NUMEER OF CURRENT L
LINE# - RETURN DATA
CHECK IF CURRENT < $LINE
NO - START SCAN FROM EEGINN
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

ON 16-BIT FOSITIVE MAGNITUDE

SAVE REGIZSTERZ

TEST 15 ON ACO-AC1 (MAY SET CA
RESTORE ACO '

IF CARRY NOT SET, ACO<AC
IF CARRY IS SET, ACO»=AC1
NO. )
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BASIC INTERFRETER 11 FEGB 7

EDITOR ROUTINES
1621 ON EXIT: ACZ FRESERVED; ACZ = ADDR OF NEXT LINE
1632 ’ ACl = WORD COUNT OF LINE (INCLUDING LINE NOQ.)
1623 :

16324 0S2F SF20 A FINDCR: RCPY ACZ, AC3 i USE AC3 FOR SCAN ADDRESS
1638 020 7001 ALzl I%Z ACS, 1 i CHECK NEXT LINE (SKIF LINE NO.
1436 0531 1507 A JER CKECR o

1637 0532 1901 A JIMF $2 - *.

1638 05322 19FC A JMF %1

163% 0034 7REOL A %2 AISZ AT, 1 i ACZ = ADDR OF NEXT LINE
14640 Q525 5020 A RCFY ACZ, ACL i AC1 = (AC2)—-(ACZ)

1&£41 0524 7101 A CAI ACL. 1

C 1642 QS3T7 LFCO A RADD AL, AC

© 16432 0532 2000 A RTS 0

1644

- 1445 ; CKCR - CHECE IF O(AC2) HAS CARRIAGE RETURN IN EITHER BYTE
146 ; RTS O IF TRUE; RTS 1 IF NO CR

1647

1448 0OSZ¥ C200 A CKCR: LD ACO, (ACZ) ; CHECK LEFT EBYTE

. 1649 052A ZC10 A SHR ACO, 3, 0

14650 O5SZE FODO=A SKNE ACO, =00
1451 0OS2C 2000 A RTS 0O
1657 OS3D CZ00 A LD ACO, (ACZ) i CHECK RIGHT EBYTE
1653 OSZE ARDS#A AND ACO, =0FF
14654 QS2F FOLDO#A SENE ACO, =0D
1455 0540 2000 A RTS 0
16546 0541 2001 A RTS i 3 GO ON TO NEXT WORD
1657



FACE ASSEMELER REV-A
BASIC INTERFRETER
SURSTRING ROUTINES

1452
L1659
- 144&0
1461
1662
1663
1664
146465
146466
14667
14662
- 16469
14670
L1671
1672
L1672
14674
1475
. 14674
L1877
1478
1677
- 1480
1621
14622
1622
1424
1685
1434
1687
1&88
1462%
1490
1&91
1692
146932
1634
1495
14624
1677
1472
1699
1700
1701
1702
17032
1704
1705
17064
1707
1702
170%
1710
1711

S S R

?
Q542
0543
0544
0545
0544
0547
0542
0549
0544
054E
054cC
054D
0S4E

O54F

D550
0551

03252

0S5z

0554
0555
0554
0557

0S52

QISR D

0559
055A
OS5k
0550
0S50
O55E
O55F
0S40
0541
O%6&2
05632
0544

.
»

o me we s Wi Wi e

FUT

STRING ORIGIN
CHARACTER N

ACO

S

20 DEC 7&
Ll FEEB 77

. FAGE

FAGE i

o

TEURBSTRING ROUTINESS

. LOCAL

- ADD A CHARACTER TO A STRING

[{ I

CHARALCTER

RTS 0 —— ZSTRING
RTE 1 —— NORMAL

DEAF A FPUTS: &T

DALE A
nosDr A
Ces7 A
CASS A
Fasz A
112 A

1)

200z

0452 A
ASDS#A
OO0 A
42046 A
&D00 A
2210 A
oDo7o A
C200 A
AZDSEA
1205 A
000 A
ASDSHA
no7o A
Czoo A
ARDA®A
A470
Dz00
B It
COAD
C4LE
C2LF
2001
COAD
C4LtE
CoAF

4 ™ ™

=000

> 2DD2DD

GET

AC2Z
AC1
ACO

ST
5T
LD
LD
SKNE
JMP
SHR
RADD
Lo
AND
RXCH
BOC
RXCH
SHL
ST
LD
AND
JMF

$RIGHT: RXCH

AND
ST
LD
AND

$EOTH:  OR

ST
1227
LD
LD
Lo
RT=

FRET: LD

(=4
=

(L

LD
LD
RTS

(SSTART) -

SCOL (INCREMENTED ON EXIT)

IN BITSE 0-7

QVERFLOW (CHARACTER NOT STORELDD

RETURN

ACZ, TACZ
AC1, TAC1
ACO, TACO
ACZ, SSTART
ACL, SCoL
ACL, MAXSTR
SRS '
ACL, 1,0
AC1, ACZ
ACL, SCOL
ACO, =0FF
ACO, ACL
BITO, $RIGHT
ACO, AC1
ACO, 3,0
ACO, $TEMF
ACO, (ACZ)
ACO, =0FF
$EOTH
ACO, ACL
ACO, =0FF
ACO, $TEMF
ACO, (ACZ)
AZO, =0FFD0
ACO, STEMF
~ ACO, (ACZ)
sScol
ACO, TACO
AC1, TAC1
ACZ, TACZ
1
ACO, TACO
AC1, TAC1
ACZ, TACZ
o}

i

SAVE REGISTERES

CHECK IF ALREADY AT MAX LENGTH

IF S0, THEN SKIFP THIS ROUTI
CALCULATE ACTUAL WORD ADDREZS
MASK CHARACTER TO 2 BITS

DETERMINE RIGHT OR LEFT

ZERD POSITION OF NEW CHARACTER

ﬁERGE NEW CHARACTER INTO WORD
SAVE BACK INTO RBUFFER

RESTORE REGISTERS

NORMAL FUTS RETURN
RESTORE REGISTERS

- GET A CHARACTER FROM A FACKED STRING

STRING ORIGIN
NO. . (O=LEFTMOST),
CHARACTER (RETURNED IN BITS 0-7)

CHARACTER

INCREMENTED ON EXIT



PACE ASSEMEBLER REV-A

RASTC INTERFRETER

FUBSTRING ROUTINES

1712

1713
1714
1715
1714

1717
1718
1712
17530
1721
1722
1723
1724
1725
172&
1727

1728
1729
1730

1731

1732
1733
1734

1735

L1734

1737
173¢g
1732
1740
1741
1742
1742
1744
1745
1744
1747
174
174%
1750
1751
1752
17532
1724
1755
1754
17357
175
1759
1740
17461
1762
17462
17464
17465

?
OS65
0S4
0SL7
0OSAS
0567

OS&EA

OSLE
O5eC
0S&N
OS¢E
Q56&F
Q570
0571

H

e e %o s ter W s fi Wi Wi ‘ss we wr e

0572
057z
0S74
0575
QS74
0577
0S72
OS7%
0S7A
0S7L
O=7C
os7n
097k
OS7F
0520
0521
ooez

o D}

0524

0527

0583

O2AF
D4LE
SCeAE
SC40
200z
&HAZO
ZEAOO
a4z20d
D10
S40

ASDS*A

Oo&n
12EF

A
A

P> DDDDD D

[y}
m
—

iy

Uy
m
—
Dy
s

0070 A $TEMF

GETLIC

GETCH

C=00 -

1515
7E01
1707
D4&E
DEaAF
C4ZF
SCRF
CazE
15ED
41F%

START

oL

A
A
A
A
A
A
A
A
A
A
A

FOTiZ#hA

=000

A

FOCE*A

2000

A

GETLUC;

GETCH:

FDO0EA -
FDO0DxA

1201
2001

2003
2002

A
A

=5 YDOE*A
20O0ExA

A
A

RETURN:

20 DEC 76
11 FER 77

=T
ST
Iz
RCFY
SHR
RADD
Lo
Bz
SHR
RCFY
AND

IMF

=

GET 1 CHAR FROM UNFACKED
(CONVERT LOWER. CASE TO UFFER CASE)

ACZ, TACZ
ACL, TACL
TAC1
A1, ACO
AC1,1,0
AC1, ACZ
AC1, (AZZ)
BITO,. +2
AC1, 2,0
AC1, AZO
ACO, =0FF
ACO, TACO
$RST

TACE

ACZ = NEXT WORD ADDRESS

nn

- PAGE =7

SAVE REGISTERS

INCREMENT RETURNED AC1 VALUE
CALCULATE ACTUAL WORD ADDRESSE
GET 2 PACKED CHARACTERS

SHIFf RIGHT IF USING LEFT BYTE
MASK TO RETURN ONLY RIGHT BYTE

RESTORE REGIZTERS % RETURN

INBUF FOR PRESCANNER

GET 1 CHAR FROM CURRENT LINE

LINE ORIGIN

CHARACTER NO. ,

RTZ
RTE
RTS
RTS

03 R O

LD
JER
AlSZ
JMF
=T
=T
LD
1=2
Lo
JER
BOC
SENE
RTS
© SENE
RTS
SKG
SKG
JMP
RT=
SKG
SKG
RTS
RTS

INCREMENTED ON EXIT

IF A SFPACE (OR TAE)

IF A DIGIT (0-9
IF A LETTER (A-Z

)
)

OTHERWIZE (PUNCTUATION, ETC.)

ACO, (ACR)
CHELC
A3, 1
GETS2

AC1, TAC1
ACZ, TACZ
ACL, CoL
oL

ACZ; LETART
GETZ2

ZRD, GETCH
ACO, =BLANEK
0

ACO, =7

0

ACO, =2° /256

ACO, =707/ 256—~

.2
1

ACO, ="A" /256~
3
2

ACO, =727 /7236 5

i
i
i
i
H
i
i
1
i
i
)

1

i
i

READ UNPACKED CHAR (PREZCAN)

SAVE REGISTERS

GET CHAR
TRY AGAIN IF NULL (FILLER)
IS IT A SPACE?
YES
TAB 7?
YES

IS IT A DIGIT?

0

NO
YES
IT A LETTER?

Pt
[ix

ND
YES
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1764
1767
1742
1742
1770
1771
1772
1773
1774

NeoReoRel

aan oo

DO A WX B2 ]
M2 D[ DN

o Rl

-

Q5=

le,
X
by
Lo

0591
0592

03593

AZD:EA CTHELG:
2HO02#A

12017
73ED
DO4F
2000
QO
QQZF
00SA
Q040
DOSF

>r>>»T IPT>ITD

20 DEC 764 FAGE o3

77 '

AN ACO, =07F .3 CONVERT LOWER CASE CHAR TO UFF
SKG ACO, =05SF

P 4 ; ALREADY UFFER. CASE

AlzZ ACO, ~0Z0 i CONVERT LOWER TO UPPER CASE

= ACO, FFLAG i SAVE CHAR (FOR PSCAN)

RTS 0

CFOOL S



*ACE, ASSEMELER REV-A
BASIC. INTERFRETER
PREZCANNER

1775
1776
1777

1778
177%

1780

1781

1732
1783

1734
- 178s
1786
1787
1733
1789

1720

1791

1792
1792

1794

1735

1794

1797
1792
1799
12800
13801

- 1802

1803
1804
1205
1806
1807
1802
1209
isfo
1811
1212

181

1814

12815

i8ié
1217
iz1e
1219
1220
1221
1227
1e2z
1824
1225
1824
1227
1222

e e we s e s W Wi o

Q5%4

0995
OS%&
0597
03a%g
QS92
Oo%A
0S7B
0530C
052D
0S7E
0OS9F
0OSA0
05A1
0SA2
0SAZ
0SAR4
Q5AS
0SAk
09A7
05As
0SA?
05AaA
OSALR
OSAC

0SAD

0OSAE
O5AF
QOSEO
oSkl
OSR2
el i
OSk4

OSES

OSEA
OsR7
05sR=
oo
0OSEA
OSER

QSEC

OSED
OZEE

19F3

11 FER

20 DEC
77

. PAGE

. LoCAL

FRESCAN — CONVERT

'LINE IS COFIED FROM INGUF TO FBUF

.

RTS
RTS
RT3

CC20 A PSCAN:

1201 A
7EFF A

FDA7#A

2001 A
o200 A
FOLZ#A
19FA A
FOCE#A
19F2 A
FODO#A
19F& A
S000 A
0Dz01 A
CCR1#A
CORZ#A
DoO=7 A
C1Z2A+#A
DoSy
5100
D45
0414
1507
1703
1905
17325
1224
1592
SC00
1%Fz
&DOO
BaDe

1214 A
AO00 A
Z203 A
AZD1#A
A0
414
5000
oS
13RS

1202

%*
P> 2>D>2DD>D DD

=
&1

 D>PDDDDDD

$TRIM:

$FO:

FFO0:

$F1:

“PRESCANNER

PAGE 39

ALL FKEYWORDZ TO SINGLE BYTE CODE

0 —- ERROR
1 —— ELANK LINE

2 —— NORMAL RETURN

LD
JMP
Al=Z
SKNE
RTS
LD.
SKNE
JMF
SENE
JMF
SKNE
JMP
LI
ST
LD
LD
ST
LD
ST
LI
ST
ST
JER
JMF
JMP
JMF
JMP
JER
NOF
JMP
RXCH
SKAZ
JMP
RXCH
SHL
AND
RrRADND
ST
LI
=T
JSR
JMP
JMF

AC3, ENDBUF
+2
ACE, -1

ACZ, =INBUF-1

1

ACO, (AC3)
ACO, =BELANK
$TRIM

ACO, =2
$TRIM

ACO, =0D
$TRIM

ACO, OD
ACO, 1 (AC3)
AC3, =INEUF
ACO, =FBUF

ACO, SSTART

ACO, =133
ACO: MAXSTR
AC1, 0
AC1, SCOL
AC1, CLIRLIN
GETUC

$FOO

$P1
$FPL1
$FL1
FUTS

$PO
ACO, AC1
ACO, =0F000
$VLERR
ACO, AC1
AC1, 4,0
ACO, =OF
aro. At
AC1, CURLIN
ACO, O

ACO, SCOL
GETUC

$P2

$P1

i

e me e Wwe e W we

REMOVE EXCESS TRAILING BLANEKS

COMFLETELY ELANK LINE

IGNORE TRAILING ELANKS, TABS,

PUT CR AFTER LAST SIGNIF CHAR

SET POINTERS TO COPY
FROM INEBUF TO FEUF
(USING GETUC % FUTS)

INITIALIZE LINE NLUMEER
LOOK FOR LINE NUMEER
SPACE
DIGIT
LETTER _
FUNCTUATION
SAVE SPACE FOR AUTO MODE

FORM LINE # - CHECK SIZE

RESET OUTFUT COLUMN
IN CASE SAVED SFACES
GET MORE DIGITS OR FOLLOWING C



FPACE ASSEMELER REV-A
INTERFRETER
PRESCANMER

BASIC

YL}

-
-~

D 00 Q0 0D 0D 0D D
SED NN RO DN N]
BN

O N Lk

835
1836
1837
1838
1839
1840
1841
1842
1843
1544
1245
1346
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861

1862
1862
1344
1845
1866
12467
1842
1869
1270
1271
1872
127z
1374
1875
1374
1877
187z
187%

OSEF
OS50
0SC1
DICZ
QoC3
oSC4
Q3SCS
0S4
0SC7
oSCe
QSCw
OSCA
QSCR
QSCT
OSCh
QSCE
OSCF
OShoO
o501
0=DzZ
0SnDz
osng
() b
0OShé
osn7
(03] K25
osDy
oSDA
Q30E
QEDC
oSDD
QSDE
OSDF
OSEQ
QOSE1L
OSEZ

OSEZ
OSES
OSES
OSEA
OSE7
OSES
QOSE®
QSEA
OSER
OSED
OSED
OSEE
OSEF

OSFO

OSF1
OSF2
OSF3

FITERA
D000 A
19F2 A
S00A A

FECI#A

C300 A
7ERO1 A
FLI2EA
SC00 A
FODO#A
2002 A
F10F#A
19EE A
12F7 A

1590 A

19FC A
1205 A
1201 A
120A A
FDOS#A
1701 A
1207 A
PLITHA
SC00 A
19FS A
18ED T
002S A
Q0ZZ A
00446 A

Cass A

0476 A
DRTEEA

[y
d
o>
(X
>PDPTDPDDD

11 FEE

$F2:
$FF1:

$VLERR:

$STRNG:

$HEX:

$HX1:

SHXZ:

$EL1:

SC00 A

FODO#A
2002 A

F1F7%A

12E0 A
F172#A
PRTZEA
Fi172+#A
17ES A
2210 A
0045 A
S000 A
0044 A
ISLDRA

$FPL1A:

z0 DEC 76

77

JMF $FL1

JrP $FL1

JER GETULC

JMP $FF1

JME $FF1

JMP $PL1

JMP $PL1

JSR FUT=

NOF '

JMF $F2

LI ACO, 10
JMP ERROR

Lo ACO, (AC)
AISZ AcCz,

JER FUTS

NOF

SENE ACO, =00
RT= 2z :
SKNE ACO, =022
JMF $FZ

_JMP $STRNG
JER GETLIC

JAMF +FF1

JMF - $HXZ

JMF o $HX1

JMP 0 $PL

SEG ACO, ="F /256 ;
JMP $HXZ

JIMF $FL1

JER FUTZ

NOP

JMP SHEX
CPOOL 4

LD AC1, SCOL
=T ACl, SCR
JSR FUTS

NOP :
SKENE ACO, =00
RTS 2z

SKNE ACO, =022
JMP O BESTRNG : :
SKNE A0, =REMCHAR
JMP -$REM

SKNE ACO, =" F754L ;
“JIMF $HEX

SHL ACO, 5, 0
ST ACO, IDENT
LI “ACO, O ,
=T ACO, IDENT+1
JER GETUC

NEW MAIN ITEM: GET NEXT CHAR
SAVE SPACE/DIGIT

TOO MANY DIGITS IN NUMEER

COPY ALL OF STRING TO QUTPUT

GET &% SAVE HEX NUMEER

CHECK HEX LETTER (A-F)

SAVE HEX DIGIT/LETTER

SAVE SéDL (START OF SEQUENCE)

CHECK IF CR

YES - DONE
CHECEK FOR STRINGS

CHECK IF REMARE CHARACTER
CHECK IF HEX NUMEER

CHECK FOR KEYWORD OR Z-CHAR PU
INITIALIZE IDENT '

CHECK FOR ZND CHAR



20 DEC 76

JMP

SACE ASSEMBELER REV-A FAGE 41
§ASIC INTERFRETER 11 FEBE 77
WRESCANNER
| .
1220 OSF4 19D1 A JMP $FF1
gzt OSFS 1200 A MP $FF1 |
1282 OSF& 1200 A JMP $PLZ ‘
12232 O5F7 2493#f $FPLZ: JER FUTS : i ZND LETTER/7PUNCTUATION
1224 OSFE SC00 A- NOF , o » '
1225 05F2 FODOxA SENE A0, =00 ¢« i CHECK IF CR
1884 OSFA 2002 A RTS 2 o YES - LDIONE
1827 OSFE FI1lES*A SENE CAZO, =022 i CHECKE FOR STRINGS
1823 0SFC 19CE A JME $STRNG .
1829 OSFD FLlaosA SRNE ACO, =REMCHAR ; CHECK IF REMARE CHARACTER
1890 OSFE 1973 A JIMP $REM '
1891 OSFF F1&0#A SENE AZO, =% /256 ; CHECK IF HEX NUMEER
18R 0600 1903 A JMF $HEX
| 1893 Q&01 A445 A OR ACO, TDENT
1293 QL0 D045 4} =T A0, TDENT
189G QL03 CERESERA LD ACZ, =REZTAE~1 i SCAN REVD WORD TAEBLE
19%¢ Q804 5’7 A SPLZA: JER NXTRES -
1897 0405 1VOR A JMP SPLZR ; NOT IN TAELE
1898 0604 FO45 A - SKNE ACO, IDENT -
1822 04607 1201 A JIMPE . +Z : H FOLIND
1900 Q4602 19FE A JMF sFLZA . A )
1201 Q&0 7I00 A AISZ AC1. 0 ; CHECK IF Z2-CHAR ID
1902 0&0A 190A A JMF $FL3
L1903 QAOR CO7E A Lo ACO, SCR i 2 CHAR ID FOUND - COFY CODE
1704 0&L0C DOSS A ST ACO, SCoL
1905 0400 CZOO A Lh ACO, O(ACZ
1904 OLOE 2475#A JSR PUTS
1907 OLOF SO0 A NOF
1902 0410 19E0 A JME $FZ i GET NEXT (NOT DATA OR REM)
1902 0411 ’O4= A SFPLZE: Lo ACO, TDENT i RESTART KEYWORD SCAN WITH
1910 O&1Z 2310 A CSHL ACO, 5,0 i NEW CHAR
1211 04613 -L/D fa} I1=2 SR '
1912 0&14 19DE A JMP $FL1A
1913 0415 CO45 A $FLE: LD ACO, IDENT v :
1214 0414 FlaoHA SENE ACO, = G0 ; IF IDENT IS “G07,
1215 0417 1S3A A JER SCKGD i CHECK IF -“GO7 OR “GOTOC/7G0
19146 04612 2542%AQ JER GETUC 7 CHECK ZRD CHAR - IF NOT .LETTER
1917 0&1% 19AC A JMF $FF1 i THEN NOT A KEYWORD YET
1218 041A 19AE A JMEF $FF1
1919 QO&1E 1901 A JMP $FPLZA
1920 OL10 1906 A JME $PL1
1921 O&1D 2422+ $PL3A: JER FUTS
1922 O&1E JLUU A - NOF C -
L1923 OL1F 2210 A SHL ACO, 2,0
| 1924 0620 DO4L A ST ACO, IDENT+1
"1?25 0621 C240%#A LD ACL,—RESTAD—I i SCAN R3VD WORD TAELE
L A924A OAZZ 1949 A SPLIE JER MYXTRES :
§,1927 QLZZ 1918 A JME LA IR ; NOT IN TARLE
L1928 04624 FO45 A SENE ACO, TDENT
1922 0425 1201 A JME L +2
L1920 0626 19FE A JMP SPLZE
1931 04LZ7 F444 A ZKENE AC1, IDENT+1
1922 0622 1901 A MP .2
19332 0629 19F8 A SFLZE
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|
i
1

19324

| 19325

1924

OLZA
OLZE
O&2C
O&ZD

= OAZE

QLZF
Q&L20
0&31

Diad

2 0LE3

04624
Q&S
0626
Q&37

Y Q&R2

el ey

S0 0530

OLAZR

QL2

t OAZD

0&ZE

= O&ZF
A 0A4A0

04641

2 0&42

OLAT
0444
QL45
QL4 4

L3 0647

1985

1936

1957

19es

ooy

1990

1991
1992
1993

C1ew4

1995
1994

Q&40

5 0L4T

- 040

OLAL

2 0&4C

0640
O4L4E
0L4F

Z 0LE0D
5 OAD

QLSZ
OLS2
0454
&S5
QLS4
OLST
LSS
0L
QLA

OLSE

OLSC
OLSD
DALSE
OLSF

CO7E A
LoSs A
00 A

R g

SC00 &.

DO7E A
C200 A

DT

PEIEEL

1901 A
1210 A
7A01 A
7EO1 4
Co0d A
DPTLILTENA
CEOS A
2010 A
FO4F A
1901 A
1207 A
7RO A
1¥EE A
7BFE A
CO7E A
7201 A
Doss A

SFYLE#A

CO7E A
FOD4=A
1220 &
F11B=R
192E A
F11AsA
1229 A
FO19EA
IO AR

S000 &

F115+#A
=000 A
CO7E A
nDoss A
T1AR#A
P4IIHG
SC00 A
&H400 A
P07 #0
0027 A

OL77 T

11 FEE

0 LDEC

77

Lo
ST
LD
JER

NOF

BT

$FLER:

T SR

$FL4:

SCEGD:

LI

SR

Lo
AND
SENE
IMF
JME
AISRZ
Al=Z
L0
JER
LD
SHR
SENE
JIMF
JAMF
AI=Z
JAMP
AISZ
LD
AISZ
=T
JMF
LD
SkNE
JMP
SENE
JMEP
SENE
JdME
SRG
] K]
M
ME
Lo

CBENE

RTS
SENE
RT=
Lo
=T
LD
JER
MOP
FULL
JIMF
. POOL

&

ACO, SCR

AZO, SO,

ACO, OCACZY

FUTS

ACO, SCR
ACO, O(ACT)
CHELLC

AL, Z{ACZ)

ACO, =07F
AZO, PFFLAG

. +Z :
$FL4

Acz, 1 :
ACE, 1 |
ACO, O(ACE),
CHELLE j
ACO, Z(ACZ)
ACO, 5,0
ACO, FFLAG ?
.+ ;
$FLE . i
ACz, 1
$PLER

ACz, -2

ACO, SCR
ACO, 1

ACO, STl

: 32

ACO, SCR
ACO, =122
$REM

ACD, =144
$REM

AC0, =Z04A

ACO, D(ACE)

ACO, =757 /256

ACO, =" T /256

ACO, SCR
ACO, SCoL
ACO, =157
FUTEZ

ACO
$F 2
14

e e e Wl

FAGE 42

KEYWORD FOLIND - (13T 2 CHAR)

REFLACE IT WITH CODE

SEIF ANY FOLLOWING MATCHING
CHAR OF KEYWORD
COMFARE TO RIGHT CHRR IN TAELE

COMFARE CHAR TO LEFT CHAR IN T

3 CHAR NOT IN TABLE -
CHAR

BACK UF Z

CHECE, KEYWORD
REM 7

DATA 7
LoaD 7

SAVE/MERGE/EXEC

7

NONE OF THOSE - RESUME SC

“DATA”
CHECK CHAR AFTER
787 OR T - OK

KEYWORD IS “G0O-

TYFE KEYWORD
- ‘3 I:l o



FACE A
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o
-ttt

FRESCANNER

1
1

<
-~

N

w0~

?
@
1999
2000
2001

L 2O0E
2003

2004

320@3
2004

2007
2002
200w
2010
ZO11
201z
20132
2014
2015
2014
2017
2023
2024
20325
20324
Z037
2Oz
2029
2040

2041

- 2047

2043
2044
2045

2044

TOATTY
F R K2

2042
2049
2050
2051
2052

2052

—~
-

0OZ4
OS72
1620
474F
O5Se
O5C
OO0
QOCE
Qon7
oong
a0ns

Q054

v DD
w™ oS

'

L Ny O
D SR U e

ol
DO

QOLLA
Q&ET
Q&éR
Q&L
QL&A
Q44R

Q&AL
Q&&D
GEAE

O&AF

7AD1L
CEO0

45014
000

OL70Q RB3DA
0&L71 19FA
0&77 12501

QL73

QL743
Q&75
QLT A

ASDA
000
=001

’
0L77 300

QL73 w4ea
QLT SO0

0670
Q&7R
OL7C
OL7D

701
FOLO
2007

19F 5

i
i
i
H

?
OLTE
QLTF
QL0
0621

=2 ]
SF20

CZO00

v SEOQO
S240
nz200

R e
1

1203
7TAG1
7E01
19F =
5000
D201

QLS
Q42D
OLEE

MELER REV-A

11 FEE

A
A
a

#0
A
A

A SREM:
#A
A
A
#0
A

n
~

FACKE INFUT
#A FACE:

SFAk:

22D DD

-

$FH 3

D> D>

*0 LEC 76&
77

FAGE 43

AcZ, 1 ;
A0, CACR)
NZRO, . +2

0 ! ;
ACQ, =0FF00
NXTRES
QCi;l(ﬁQZ)
ACO, Z{ACZ)

AMD ACO, =0FFOO0
RXCH ACO, AL

RTZ i

AY=Z
LD
BOC
RT=
SkAZ
JMP
Lo
LD

GET FIRST = CHAR FROM NEXT RSV
WORD TAELE ENTRY INTO ACO, A

O -2 NO MORE ENTRIEZ

LD
JER
NCIF
AI=Z
SHNE
RT=
JME

ACO, (AC3) H
FUTS H

REM OR DATA - COPY REMAIN CHAR
ON LINE WITHOUT FROCESSING

ATz 1
ACZO, =00

Z
FREM

CBUFFER (FOR INPUT COMMAND)

Lo
RCPY
LD
SHL
SENE
JMP
AIsZ
Lo
RXOR
=T

SR

DTN 1%

JMP
AT=7
ATISZ
JMF
LI
=T

ACZ, =INEBUF
AZZ, AC3
ACO, (ACZ)
ACD, 2,0
ACZ, ENDBUF
FFEZ
LACZ, 1

AZL, (ACZ)
ACL, AZO
ACO, (AC3)
NCI, ENDEUF
$FEE

AT |

AR,

$FAK

ACO, OD
ACO, 1(ACE)
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ACE. ASSEMEBLER REV-A 20 DEC 7& FasE 45
ASIC INTERFPRETER 11 FER 77
ICANNER
L2054 . PAGE “ZCANNER
2057 . LOCAL
4',02 D) j
2059 LEXTICAL SCANNER — OBTAINS THE NEXT TOHEN
| 20460 FREOM THE CURRENT LINE BEING SCANNED
2041 ;
2062 LSTART POINTS TO THE LINE EBEING SCANNED AND
2063 COL IS THE COLUMN COUNTER. '
2064 ‘ .
2085 RETURNED VARIAELES (BASE PAGE):
| 20866 CLASS = SEMANTIC TYPE !
12067 SYME = SYMEOL OR FOINTER ‘
Z0LE SYMA = ADDRESS
J2OLT VALUE = CONSTANT VALUE (2 WORDS)
2070 ‘
2071 RETURN: RTZ O IF ERROR (MZG PRINTED)
12072 RTS 1 NORMAL RETURN
2073 '
074 SEMANTIC CLAZZES ARE:
[ 2075 .
e I CLASE TYFE EXAMFLES
Q77 mm—— ———— e —e———
2078
2079 1 OPERATORS (LINARY) + -
2000 & EINARY QOFERATORS # /  ##% (UPARROW) MAX MIN
2031 ] LUNARY LOGICAL OF NOT
2022 4 BINARY LOGICAL OF AND OR  XOR
2023 b RELATIONS < K= = 2= > <> #
2024 & SYSTEM FUNCTIONS SIN 2RR  ARS
2085 7 USER FUNCTIONS FNA ... FNZ
20246 a FRINT FUNCTION TAE SPC LIN
Zo27 = FLUNCTION (STRING OF) LEN
2088 10 LEFT FAREN. ¢
2029 11 RIGHT FAREN. )
2090 12 DELIMITERS P
2021 12 END OF STMT (CR) 7 (AFPDSTROFPHE-CZOMMENT)
2092 14 STMT SEFPARATOR :
B I 15 IDENTIFIER A... Z ... A0 .. 29 ... AA
2004 16 ARRAY 1D AC ... Z9¢
2095 17 STRING ID A% ... 19%
2096 12 STRING ARRAY ID A% ... Z7%¢(
2097 12 SUBSTRING FUNCTION LEFT$ MID$ RIGHTS
el 07k 20 STMT NO. (BCD, HEX) 1 ... 9999
2077 21 NUMERIC CONST O ... 92... 14, 7E-S (FLT FT)
L2100 22 STRING CONSTANT (@UOTED OR UNQLUIOTEDR)
2101 23 STRING FUNCTION
Czi02 24 SPECIAL IDENTIFIFR RND
103 25  KEYWORDS LET  IF £TEP
2104 27  SYSTEM COMMANDS LIST RUN
2105 25 DISE COMMANDS LOAD  SAVE
2106 30 UNENOWN PUNCTUATION
- 2107 '
L2108 : :
O&20 5000 A SCAN: LI ACO, O i INITIALIZE VARIAELES



FACE ASSEMBLER REV-A
INTERFRETER
SCANNER

BASIC

|
2110
Cz111
211z
211z
7114
Z11%5
Z11e
2117
Ziia
211w
2170
2121

CE132

S 21E2
2124
2125

21246

2137

=S e

CZ1Zw

2120

CZ131

Z1=z2

2133

L Z1z4
2135
2134
137
Z1za
2139
2140
2141
2142
143
Z144
145
2144
2147
Ziam
2149

L2150
Z1351
Zi52

L2153

- 2154
2155
21546
2157
2158
2159
2140

2141

0621
O&PZ
Ot
O&74
OEFS
QLA
O&%7

QL3

QETA
Q&EYE
Q&N
Q&%
Q&FE
Q&HSF
OLAD
0441
Q&LA2
OLAD
G048
OLAD
Q&AL
OLAT
OLAE
OLAT
OLAAR
OLAE

OEAQC

Q&AD
O&LAE
OLGF
OERO
0AE]L
QARZ
Q&RR
L3S
OAED
OLARA
OAET

OAES

pDoss A
S10F A
CoZF %A

0zZo0o A

7h0l A
7#FF A
12FC A
C1ZRER
Loa4s A&
Do4asE A
C17A#A
DOLT
CQOoA
Lo
R O
41072
200
07348
2ANZE
12FE
19032
171E
P00
O76E
C432A
7200
1702
P00
0O7E1
2100
1205
FANT
1200
1202

PIDPDPDDPDDLADTDDDADDDIDDADDIDI DI

GAED S

O&TH

OAEBR 1202

QLEC
OAED
O&HBE

OLEF ¢

OACD
O&TL
;
QECZ
Qe
OLIZ4

i

noat
=001

=
-t

Py B g

1x]
O
>2»> TTDD>DDT

Py Qe D

Lo

11 FEB

SCANZ:

S0

SSELING:

NS

S

il
[y}

20 DEC 764

77

ST
LI
LD
T
AISZ
AIS
JMP
LD
=T
sT
LD
ST
LD
ST
Lo
BOC
JMF
. WORD
JER

-~ JMP

JMP
JMF
JIMF

. WORD
LD
AISZ
JAMF

JME

. WORD
LI
JMP
JAER
AMP
JMF
JMF
AMP
AND
SHL
RXOR
AISZ
RCPY
SKAZ
JMF
JMP
n=z
=T
LI
=T
RTS

. POOL

g |

i 2=170 8

FAGE 46

ACO, SCOL |
AC1, NWDS ;
ACZ, =CLASS . ;
ACO, {ACZ)

(NWD3S) WORDS STARTING WITH CLA
PRESET TO ZERO

ACZ,

AC1, -1

ACO, ="~
ACO, IDENT
ACO, IDENT+1
ACO, =IDENT
ACO, SSTART
ACO, NSTRLC
ACO, MAXSTR
ACO, STYFE i
ZRO, SCANZ
e +1
GETDST
GETCH
SCANZ

01

CHECK IF SCANNING STRING INFUT

GET NEXT CHAR :

IGNDORE SFACES BETWEEN THINGS
DPIGIT: LINE# OR CONSTANT
LETTER: IDENTIFIER

KEYWORD CODE OR FUNCTUATION

. W % W W

@ +1
$SFEC
A1, NTYFE i
ACL1, 0

$SEQNO i 1
e +1 i

CHECK TYPE FLAG FOR KIND OF NU

SEQUENCE NUMEER (BCD)
O: FLOATING FOINT CONSTANT

CCONST .

ACL, O i
oz i
GETCH

3N

$I0Z

R R

b SR

ACO, =0F

A1, 4,0

ACO, ACL

ACZ, 1

A1, ACO

ACO, =0F000
$04

FPROCESS A LINE NUMEER
(4 DIGIT E. . D)

EGL"_ i TERMINATING CHAR NOT YET FROCE
AC1, SYMA i SYMA = EBCD NUMEER

ACO, 20 i CLASS = 20

ACO, CLASS ’

1 .

-
=



CACE ASSEMBLER
EASIC INTERFPRET
SCANMER

V-A 20 DEC 76& PAGE 47
11 FEB 77

T
X m
w

; CHECK SYMBOL. FUNCTION NAME, KEYWORD, OR COMMAND

GLCD CAZE A $L1: LD AC1, 2TYFE i CHECK IF IN SPECIAL STRING MOD
Q&CE 7300 A AIZZ - ACL, O

QALLT 294F %A JiiP GETDST i PROCESS STRING FOR DATA OR INF
OLCS S104 A L1 ACL, 4 .

OACT D4D9 A BT AC1, MAXSTR i MAX NAME LENGTH = 4

OEDG Z4%3EA $LZ JER FUTS i SAVE 15T CHARACTER

Qe 5000 A N

Z171 D&CC FARZEA JER GETCH
PEITE OQACD 1919 A AMP $LoP
CELTE QLCE 10X A JHF $LZA
V2174 04CF 1203 A JMF LB

P R21TE QADO 10D A JAMF $L.2
2174 DLD1 2493+A $LZA: JER PUTS
Z177 O0ADZ SC0O0 A NOF

| 2172 Qi02 PAAZEA JZR GETCH i CHECE FOLLOWING

O&ADE 1912 A AP %1 5F

OADS 1700 A JMF L1

OLOA 1S0E A JME $LC1

DADT7 1904 JMF $L= :

O&DE FaTowa $LZE: JER FUTS i 2ZND OR LATER LETTER:Z - ZAVE
QADD SO0 A NOF :

GADA PERZHRA JdER GETCH -3 GET &% CHECK NEXT

OARE 170B A JMP sLSF

OADC 1905 A JMP $L.C1

DADD 19FA A JIMP sLZE :
OADE Flolwp $L3: SHENE AZO, =% /256 PUNCTUATION — CHECK IF $
OADF 1904 A JMEP SLOGL

DLEQ F127+A $LF1: SENE ACO, =7 (/256 ;3 CHECK FOR LEFT PAREN

OLEL 190A A JE $LFZ

OLET ACZF A $LCL: D=z oL i DECREMENT COUNT TO BEFORE
OHES 1908 A ~oAMPE $LCZ i TERMINATING CHARACTER

LT R

AR IR B

f B BRI ORI BRI RO R
Lol

N o S i S S

g O 30 0N O

ey

- GET & CHECK ZND CHAR
SPACE
. DIGIT Ok FOR ZND CHAR
LETTER
PUNCTUATION
DIGIT: LAST CHAR OF NAME

e %o %o e W w.

Rl

B R e

o G

R R R R R R RN

Ra Ry}

1]
S
SN I R IR R

OAE4 D045 A $LDOL: LD ACO, TDENT $ AT END: =SET BIT 15 OF 13T WO
OLES Q40T #A OR ACO, =02000 OF NAME AS A STRING FLAG
QLEEA [O4AS A =T ACO, IDENT
OLE7 94QZ+0 $LIP: JERO GETCH
OLES 19FE A JME $LSF

OLET 15%F8 A v JFF SLC1

OsER 19F7 A - JAMF $LC1

OLER 19F4 A . JMP $LF1

OAETD COD4s+An $LPZ: Lo ACO, =020
OLED A44% A OR CACZO, IDENT
NS OLEE DO4S A 3T ACO, IDENT
G4 OAEF CO45 A $LCZ: LD -~ ACO, IDENT i CHECK IDENTIFIER TYFE

7 0&F0 F1lZosA CEENE ACO, =020+°FN7 i FNX¢ ETC. : USER FUNCTION
& QAF1 19100 4 JIME $FN

D NAFET RENAsN SWNT AL, =020

OLFS 1503 JMP - $AY

OAFG 4207 BoOC PIOE, $SNORM _

O&aFS 5011 LI ACO, 17 ;i SIMPLE STRING

O&AFE 1907 JMP $CEARY

CDAF7 S0O0F ENORM: L1 ACO, 15 i SIMPLE VARIAGLE

O&FE DO41 $SAVE: =T AZO, CLASS i SAVE CLASS TYFE

P =)

K IR ]

w37
3 )

% OR SFACE: CHECEK IF ( FOLLOWS
SKIF SFPACES
DIGIT
LETTER
PUNCTUATION - CHECK IF (
( AFTER NAME - SET FLAG BIT

1
1
1
1
i
i
1
1
1
i
1
1
i
1
1
1
1
1
1
1
i

i

-

e BOSCITN
N ode D hy e D

N We %e W % e

]

-

LIy

LN (O A N
- -~
Ny

Oy

&

»

b
-~

o0

U S X

.‘.
ERCY.
-~ X
DO
1)

Yy

o
s

!

P [ (NI N )
] Pt BB
— Foh ek et
BRI
> D

J r
[N
— e

L



TACE ASSEMELER REV-A

IO N eI N R

8 N O U S NI N AN N
Pt B3PS R b e

CRIR S NI (N 5 I AN N N

AL AR

Fold P B

L )

3

[N}

OCI U NI NI Y
+J

27247
274%
zEAw
2250
7S
- 2r57

D ORI RUR IR R
NS B

SRR RN
[N NI R

QaFY
DLFA
OLAFR
QOEFC
GLED
OLFE
O&FF
Q700
D701

070F

& Q703

0704

S W )

Q704

Q0707

Q7o
Q707

Q704"

0708 %

DTG
Q70D

071
0710
071E
071F
Q720
0721
0722
0723

= 0724

Q725
Q7%
0727
O72%
0727
0726

S O19EZ

L FEOD

C INTERFRETER

2045 A
noa4z &
P IEH#A
J202
ool
1201
5010
Doa1
oS0
| L0 et
R N1
SO0
303
ALZE
50048
BE1E
1201

TS

S

Ju
I
[wrs
o

18%2 T
2000 A
Ciods A
F1E4#AQ
1%EE A
2210 A

2 ASOZEA
3 D045 A

5007

Q045
0724
QOIZa
4ECE

A
A
a
T
A
A
oD T
A

> DD I

li FEE

$AY:

$AYZ:
$CEARY:

FFN:

20 LEC
7

...7

LD

ST
JAMP
B
LI
JMP
LI
=T
Lk
ST
JSR
RT=
Lo
B
LI
SEAZ
JMP
JMF
JER
. WORD
RTE
LD
SKNE
JIMF
SHR
OR
ST
LI

«MF

. FOOL

76

ACO, TDENT
ACO, SYME
LOOKLURF
FOs, $AY2Z
ACO, 13
$CEARY
ACO, 146
ACO, CLAZSS
ACO, IDENT
ACO, SYME
LOOKLF

v

CACO, 3(ACE)

NZRO, $R1
ACO, 10
ACC, MODE

R A

$R1

MESG

ALOCM

O

ACO, TDENT+1
AZO, =7 7
$AYZ

ACO, 2,0
ACO, =0ZEOO
ACO, IDENT
Aaco, 7
$SAVE:

&

FROCESS KEYWORD CODE

5019 A
Do41 A
Chaq+R
300
4104
FO4z
1502
7EOZ
19FA
o201
SDOO
2010
D444
ASDS*A
Do4a1 A

P> DD

KEY:

23 00

sk

LI
=T
LD
LD
BOC
SKENE
JMP
AISZ
JAMF

LD

RCFY
SHR
=T
AND
ST

ACO, 25

ACO, CLASS
ACZ, =VALTAE
ACO, (ACE)
IR0, $KE
ACO, SYME

$KZ

ACZ, 2

$K1

ACO, 1{AC3)
ACO, ACL
ACL, 2,0
AC1, FREC
ACO, =0FF -
ACO, CLASS

FAGE 4z

15T WORD OF IDENT IS IDENTIFIE

CHECK SYMEBOL TAELE
STRING ARRAY

NUMERIC ARRAY
CHECK TO BE SURE IT IS ALLOCAT

IF MODES Z OR ©:
ERROR IF ADDR = O

FN: 3RD CHAR IS FUNCTION LETTE

IF FNC , IT IS NORMAL ARRAY

SET 1ST CHAR TO 7. 7 FOR SYMEOL
USER FUNCTION

DEFAULT CLASS IS 2S5

CHECK IF ITvIS IN TAELE
(DIFFERENT CLASSZES)

i SAVE PREC & CLASZ



“ACE NASSEMBLER REV-A Z0 DEC 76 o . PAGE 4%
ASIC INTERFRETER 11 FEB 77 . »
SCANNER

0736 Cloasn  $RK3: LD ACO, =157 i IF 7607, CHECK GOTO OR GOSUR

L5
GéEO720 FO4Z A SENE ACO, SYME l
&7 O7Z0 1924 A JMF $HG0

D07 ZE FA4AZ#0 $K3A: JER GETCH i CHECK IF ( IS NEXT
O73F 19FE A JMP $K3IA . ,
D720 1903 A JMP $K4 i
07321 1902 A JMP $K4 :
D732 FILES#A SHENE ACO, =7 (/256
0732 1902 A JME KD )
0734 ACIF A $k4: . D=2z COL i NOT PAREN - BACE LUP
Q735 1907 A JAMP L $EA '
0734 CODSRA $ES: LD CACO, =020 i SET ( FLAG
Q727 DO4E A =T ACO, ESIGN
07358 2041 A $kA: LD ACO, CLASS i NOW CHECK CLASS OF KEYWORD
0729 SICE+#A SKG ACO, =9 i IF CLASS IS A FUNCTION, CHECK
3 & SEG ACO,
A JMP .2
A JHP SCEF
A SKNE ACO, =23
Z07 A IMF $CKP
12&%A SENE ACO, =19
= A
A
A
A
f

Deas
KR BRI X

~
'U

(RN NI VN NI NI NN

L R R RO BB BRI RO RD ROORD
[ RN I X «,l | S 2N

L T B R R B R I

A ed G ) e (0 B e

~d ]

L

U
-~

i

A

SN KT IR I PN O O

JIMF "$CKF '

LD - ACO, ESIGN i IF PAREN FOLLOWS, DECREMENT CO
BOC ZRO, $R1 i SO IT WILL EBE SCANNED NEXT
D=z CoL o
NOF

0745 2001 A $R1: RTZ 1 :

0745 CO4E A $FCKP: Lo ACO, ESIGN ; FUNCTION MUST BE FOLLOWED EBY -
0747 ASFD A EQC NZRO, $R1

0742 CO4z A LD ACO, SYME i CHECK “RND” - SPECIAL VARIAELE
074% FL1D#A SKNE ACO, =176 g

STAA 17034 A JHP FRND

G F11C+#4A SKNE ACO, =140 i CHECK “INFUT” - KEYWORD OR FUN
Q742 12705 A JMP $IN -

074D L0032 A LI ACO, & ; SYNTAX ERROR (NO “(“) THEN RTS
FOLEEA JHP ERROR

L ZZ01 074F 5013 A $RND: LI . ACO, Z4 ;3 RND - SPECIAL IDENTIFIER (WITH
2202 0750 Do4l A BT ACO, CLASS

0751 2001 A RTS 1 ‘

0752 5019 A $IN: LI ACO, Z5 i INPUT COMMAND

0752 19FC A JMF $RNO+1

Ry
)
'
-
~J
<Y
EOS Ty
on
[}
(]
D)
'~

N
L I RN R
Wale
1
3

j DN
3
a
[t}

b

DO S 6 T ORI R T SO OV W I SIS T T WO
bt o L
o len B

N
$u
m

[
[

y “J
3 0
b

s e

O& 0754 YARZRA SHKGD: JER GETCH i 7607 - CHECK FOR “TO” OR “SUR”
07 0755 19FE A JMP RGO

HASME D

-
P}

O7546 5000 A NOF

O Q737 D200 A ' NOF _
210 0752 F1io=a SKNE ACO, =137 i TO ?
S22 Q7SR 14 N JMP SHGTD

o

DO AR IR

IR AR AU U N I NI U |

L DmIT STTEN FLoFsn SHNE NDG, =152 i SUB 7
CRE1E O75E 1204 4 M FKESUR

(R B

'~
[ Mo

R4 0780 A LT ACO, 2 i ANYTHING ELSE IS SYNTAX ERROR
S 2ZE1D 075D PECEEA JMP ERROR

CZE14 O7SE CLOC#A $KGTO: LD ACO, =131 -3 GO TO -> GOTO

2217 075F 1201 A JMP . +2

S 2318 0760 C1OE#A $KGSUR: LD ACO, =132 i GO SUB -> GOSUB

=,
-

S
a0
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SOANNER

2217 0761
2320 0OT7&Z
2321 0763
Q744
0785

Q7460
Q7&0

s

O7&E
074

O770
1.::: 0?7 j.
0772
0772
0774
0775
0774
0777
Q772

DUR S I VN N

-
LD 0
r

D ) 00 Y 0
DX N PN SN

D I RN B N

oy
]

L
pacic

077A

077D
077E
O77F
0730
0721
O7ss

A Q733

S IR NI RN I A TR

T <Y .::: Y 1Is {_,3 |‘:.fl (1) Q.fa t':.z; l:.Z\ f.fl li-:! X ,.: .

I U IV N NI IR N SRR K NI VTR CVIE VS NI
0D Do N G D 00 0 00 L G308 G G0 e D

O 00 D0 D) N 1
L)

B
i

2347 0724
23240 0785
2349 07846

Ay

07357
O7Es

Q7S

?
0O72A
O7E8R
O7=0
073D

BRI PRI R PO PO R
MEGEOEGEDRAED]

IR CR G CA O
KR S N 0 ) I S

7358 O72E
FEED O7EF

0770
0771

- OORO
= OOSis

SR

2 Q033

077k
0770

0792 ¢

noaz
So0l
1742
OOOS

0O01=

OORE

uiRg
Q000

ZHE
DiO4 s
=04
A

-.t\'y [y

T e T
S S SR &
3

w0
¥ ¥

4 X )
222> I PTIPLTDPPDPLDATD

O (e | IRV N B a4 I N B B ST O

T e T
SR e BRGO

-
-’

077% 1%

D441
2001
cTeh |
2010
FOLDS#A
SZOFF A

A
A
A
S11E A
A
A
A
A

noas A o
o201 A

AZDI#A
Do41-A
S001 A

PAQZHA
19FE A
SC00 A

000 A
F14A#A

[
o
1
2>

$NOTF: LI

il Fep 77

ST
RTS

$SFEC: ST
SKAZ
JMP
SENE
JMP
SKNE
JMF
SENE
JMP
LD
FUKLA:
JMP
SKNE
JMP
AIsSZ
JMF

5T
RTS
Lo
SHR
SENE
LI

LD

AND
ST
RT=

SFEOLIND:

J5R
CIMP
o NOP
NOP
SKNE
JMF
1
JMF
LI

GETOST:

. POOL

SENE

20 DEC 76

ACO, SYMB
1
11

ACO, SYME
ACOD, =02
KEY '
ACO, $PER
CONST

ACO, =77 /256

GETHX
ACO, =0ZZ
GETSTR

"AC3, =PCTAB
ACO, O(AC3)

$FOUND
ACZ, =PCLAST
$NOTF

ACE, Z

$CK1A

ACL, 20

AC1, CLASS

1

ACO, 1{AC3)
ACO, &, O
ACO, =OFF
ACO, —1

ACO, PREC
ACO, 1(AC3)
ACO, =OFF
ACO, CLASS

1 .

GETCH
GETDST

ACO, =022
GETSTR
CHKTERM
$SFEC

ACL, 7, 77256

.
?

i
i
#
i

i

e W Wwe W W

FAGE -0

SAVE SYMB (CLASS ALREADY SET)

Ck SFECIAL CHARGCTERS (PUNCTUATION)

SAVE CHARACTER/CODE
CHECK IF KEYWORD CODE
YES
FERIOD: FLOATING FOINT CONZTAN

DOLLAR: HEXADECIMAL CONSTANT
QUOTATION MARK: START A STRING

LOOK UP IN TAELE

NOT IN TAELE

GD TO NEXT
CHAR NOT FOUND
CLASS=30

LEFT BYTE - PRECEDENCE

-1 IF OFF

RIGHT BYTE - CLASS

GET DATA/INFUT STRING
IGNORE LEADING BLANES

IF STARTS WITH QUOTE -

THEN SCAN AS QUOTED STRING
IF DELIMITER CHAR,
~ RETURN THE CHARACTER
TERMINATOR 1S COMMA (OR SOME O
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A R L v »
FEQNNER

1 FER 77

NN

L),
i

0792 ACZF A psz - COoL -+ BACKUF TO REREAD 1ST CHAR OF S
0734 SC00 A NOP
0775 1201 A O JMP . +2 '
0724 S1z2Z A GETSTR: LI ACL, 022 i QUOTE TERMINATOR (NORMAL)
0797 L44E A- : 5T ACL, ESIGN
O793 5008 A LI AZO, 10
0799 B213 A SKAZ ACO, MODE
O7FA P4AQA5#A JER STRTMP
0796 24QAZ#0 FSTR1: JSR GETCH
0720 SC00 A NOP .
30790 SO0 A NOF
12374 072E 2000 A NOF
TR7D 0O7HF FOAE A SKENE ACO, ESIGN i CHECK IF TERMINATOR
Z376 O7A0 19OF A JMF FETRS
22377 07AL FODO#A SENE ACO, =00
2272 Q7AQZ 1920 JAMF $SERR
279 07AR 5122 LI AC1, 022
0784 F44E SKNE AC1, ESIGN
1 0745 17C JHMF $STRZ
r O7A&L 1527 JSR CHKTERM

0O7A7 19 JIMF $STRS i TERMINATING PLUNCTUATION
13 O7AZ SDOO $3TRZ: RCPY ACO, AC1L -+ ADD CHAR TO STRING (IF NOT EDI
= LI ’ ACO, 10
AND ACO, MODE
EOC IR, $5TRY
: 0780 5040 RCPY AC1, ACO

v Q760 239384 JER FUTS
O7AE SO0 A NOP
07AaF 1%EER A JMP $STR1
O7E0 F1zowA $STRI: SKNE ACO, =022 i CHECE IF TERMINATOR WAS RUOTE
t O7EL 1901 A ' JMP R 4
L O7EZ 19048 A JMF $=TR4 i NQ - STRING IS DONE
y O7REZ P4AZHA JSR SGETCH ; CHECK CHAR AFTER QUIOTE
07E4 1904 A JMP STR4
O7ES 1903 A JMF $3TR4
0704 1902 A JMP $STR4

23 07BE7 FlZil#Q . SKNE ACO, =022

ZA00 O7RE 19EF _ JMP $STRZ i ANOTHER QUOTE: STILL FPART OF S
Z401 O7BY ALZF $LTRS: ns=z oL, : i END OF STRING: BACK UP INFUT C
2402 O7BEA SCO0 NOF ‘ S
24032 O7BE S016& LI ACO, 22 i CLASS=2Z

2404 O7EC DO4Y ST ~ ACO, CLASS

LD ACZ, SSTART

| 2405 O7BD Ca57
CZ404 O7RE COSE LD ACO, SCOL , .
AISZ  ACZ, -1 '

2407 O7EF 7AFF
S 2408 07C0 DEZOO 5T ACO, (ACZ) i SAVE LENGTH IN O“TH WORD
S 2A0 OT7CL DEa4z =T ACZ, SYMA ; SYMA = ADDRESS OF STRING
O O7CZ 2001 ' RTS b , .
$SERR: LI ACO, 0ZZ i CR ENDED STRING - ERROR IF

0703 D022 A
417 0704 FO4E SENE ALCO, ESIGN i STRING WAS QUOTED
JMP .2 :

2413 0705 1901
2414 O7C4 19F2 JMF $5TR4 .
LI ACO, 12 ; STRING HAS NO CLOSING QUOTE

2415 0707 SO0C
| 2416 G708 9EC3# IMP ERROR

ISEARNES]

o

ALLOCATE TEMP STRING. IF IN
COMMAND MODE OR PASS TWO
ALLOCATE % INITIALIZE TEMF STR

GET NEXT STRING CHAR

Sewe % W

PRGN S

i3
OB N Y U R

RIEY RS R By Y RS R R NGB

ARAESRARA AR

CR FOUND EBEFORE QUOTE -
ERROR IF QUOTED STRING
IF STRING IS UNGQUOTED,
CHECK IF TERMINATING PUNCTU

“ we W W

e > » Je > Jin > Jin 0 e o 0 v s v i

“ 0 . 0 s

s IR A IR

)

SED NI ED B EY RS R B R RD BY R DY 1) B B BB b

0N 0 D) L Gl 0 0 GO
J]
Dr a4 B A S R

&

-}
AR

-

S RO N I ]
PR S S
ok bl
- (3
el v o o i » B ¢ 5 e e » B » i o e > R o s i » s e 0
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BAZIC INleERrFRETER -

SCANNER

|
2417
ZAE
2419
ZAZO
24z
2427
2423
2424

- -
SaTtal

242¢&
2327

B B o
R R
B e

zazs
24320
=g 53
3z
Licx

F 24324

2425

P 2436
2437
pelicts
2439
2440
2441
7447
2443
7444
2445
2444
Z447

2445

7447
2450
7451
2457

L ZASZ

7454

2455

- 7ASA

w457

7458

- 2459

- 2440

- 2441
| 2442

Q7C
Q70CA
O7CE
O7CC
Q7CD
O7CE
O7CF

- - -

. -
(WS RER

Q701
o702
Q703

o704
o705
Q704
G707
o703
o707
0704
Q7L
Q70D
o700
O70E
Q7DF
O7E0Q
H
2
-
O7E1
O7EZ
O7ES
O7ES
O7E7
O7/E=R
o7e%
O7EA
O7ER
O7EC
O7ED
O7EE
O7EF
O7FO

O7FL

O7F 2
O7F =2
0O7F4
O7FS
QO7F&
O7F7
O7F3
O7F%
O7FA

F1iZ#A CHETERM: SKNE

2000

A

Fliix=A

S000

n
[

F110#A

S000

A

F1lOF#A

WY

~
~

FOOO#*A

2000

001

GOZE
0045
OOZE
OO0
O=70
OQZzZ
144E
142AR
O0xC
QOZ b
QOZET
QOEL

QOO0

5101
D44E

0 e e T
) ag.x (=N

w00 D
v T D 0 M

[SPR PR N
R ]

2 Toe Do O
[ SO SURE A B R IO

-

*
D> 2>

A
A

A $FER:

A SE:

A SPLUS:
A SMINUS:

T AAD S

A CONST:
A

R
=z
i
o

ASD1+A $DO:

noan
co47

A
A

YDED#*A

1201
1207

e

Z2o02
SO0O0
Z204
240
EO44Q
no47

>

20 DEC 76

11 FER 77

"RTS
SkENE
RTS
SENE
RTS
SKNE
RTS

- SKNE

RTS
RTS

. WORD
. WaRD
. WORD
. WORD
. FOOL

LI

R~

P

DLD
DST
SKNE
JMF
JMP
JSR
JME
JMP

JIMP
JMP
ANDI

8T

LD
SKG

“IMF
JIMP
SHL
RCPY
SHL
RADD
ADD
ST

ACO, =*
o
ACO,
O

0

& S256

ACOQ, =7 "7/256

"y /206

?

ACO, =7 ! /256

o
ACO,
o
1

1]

oD

L2056
"E /256
T
il T
F

ACt, 1
AC1, ESIGN
AC1, FL1
AC1, FLC
ACO, $FER
SNOTD

$D0

GETCH
$FLTZ

$00

$FLTZ
$FLTZ
ACO, =OF
ACO, DIGIT

ACO, VALUE

ACO, =3275
. +2

$FLT1

ACO, 1,0
ACO, AC1

- ACO, 2,0

ACL, ACO .
ACO, DIGIT
ACO, VALUE

’

CHECK FOR UNGUOTED STRING TERM
“a e 717, APOSTROFHE, OR

2 ¥,

NOT ONE OF THOSE

PERIOD - PART OF NUMEER
EXPONENT INDICATOR

ASCIT TO FLOATING POINT CONVERSION

INITIALIZE VARIABLES NOT
INITIALIZED AT START OF SCA

INITIALLY USE INTEGER ARITHMET

ADD IN DIGIT TO VALUE

VALUE > 3275 —-— CONTINUE IN FL
MULTIFLY VALUE BY 10
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WSIC INTERFRETER

NCANMER

2443
7844
7445
7444
2447
2463
2449
2470
2371
2472
2473
2474
2475
7476
2477

2475

i

LR (X O N I O
o B ods
)

OO
AP e D

i
.

2434
2435
2424

2457

LZ4na

2459

2490
2491

[ SN

b
X Y]

O 00~

N

O7F
O7FC
O7FD
O7FF
0OS00
001
0OS0Z
Q=03
Qzogd
Q=20&
ERESTRI
[RRTWE]
D202
D20RA
Ol

17EE A
SARERA

Cod4Aa A

1200 A

Do4a A
047 A
SARCEA

CO4A A
1214 A
FAANZEA
19594 A
1902 A
110 A

DZ0O0 1R0F A

QZ0F
(=h I ]
(B3 e
0215
OS1é
oS3
SR B
Q2B
oS
oz1D
OS1E

Z 021F

Q70
O=21

aabil+A
AL AHEA

FAED*A
FAECHA

19EC A
FIE7 A
1901 A
1916 A
TAAZHA
1930 A
1702 A

1217 A

F 1716 A

Ao #A
HARAFEA

SEC Y4BE#*A

FARDEA

PAECHA

2508
20T 02 17E7 A
e g RIS TR TO Y oY
T 0004 A
| 7511 20 Fi1oa A
L2512 5 1201 A
L2513 0830 1921 A
| 2514 0330 P4AZ#A
| 2515 0SZE 197308 A

11 FEB

SFLTL:

$FLTZ:

SN

$O1A:

SNOTL:.

$FR1:

W
oy

$ND2Z:

20 DEC 76

77

MF
JER
DT
Ln
JMF
ST
Ln
JER
DT
Lo
JMP
JER
JMF
JMP
JMF
JIMP
AND
JER
D=T
oLp
pLD
JER
DLD
J2R
DET
JMP
SENE
JMP
JMP
JER
JMF
JMF
JMF
JMF
AN
JER
ST
oLD
DLD
JER
DET
DLD
JER
DLD
JER
DsT
JMF
. WORD

SENE
JIMF
JMF
JER
JMF

SMNZO
INTFL
ACO, VALLE
ACO, DIGIT
$D1A

ACO, DIGIT
ACO, VALUE
INTFL
ACO, VALUE
ACO, DIGIT
SNOTD
GETCH
$DONE
$01A
SNOTD !
$NOTD g
ACO, =0F
INTFL |

ACO, DIGIT

ACO, VALUE|
ACZ, F10

1

FLMULT |

ACZ, DIGIT
FLADD
ACO, VALLE
SNC

ACO, $FER
$FR1

SNDZ
GETCH
$DONE

. *+3

$NDZ

$NDZ

ACO, =0F
INTFL
ACO, DIGIT
ACO, FLC
ACZ, F10
FLDIV

“ACO, FLC

ACZ, DIGIT
FLMULT
ACZ, VALUE
FLADD
ACO, VALUE
$FR1
035000, 0004

ACO, $E
. +2
$DONE
GETCH
$ERRZ

VALUE TO FLOATING FOIN
CONTINUE WITH DIGIT

CONVERT
THEN

NON-DIGIT: CONVERT INTEGER TO
THEN CHECK CHARACTER
GET NEXT CHAR

NOT A DIGIT
CONVERT ASCII TO EINARY

VALUE = VALUE#10 + DIGIT

IS THE CHAR A FERIOD?
GET FRACTIONAL PART

NOT A DIGIT

CONVERT ASCII TO EINARY

PLC = PLC/10

VALUE = VALUE +
(DIGIT#PLL)

10 (FLOATING POINT)
IS CHARACTER AN “E“?

GET NEXT



EQSIC
‘;SC:'ANNER'

2514

2517
S Z51s

AR

SR ST OV O O U OO N VLV S 8

INE AR NENE AR AR CN AN RN
DELRRAL AL B B ) B {8 B

Lord —Ear
R Y
e et A S

-~ -~

2521
Bl
7522
ST
o " e "o’
e

“..A_h:.q
T
LoLn

2028
2537

At f

2582a

fu)
&
b

28]

N Ch A an Caun OnoOn cnn
Lol G ) 0D L 0N LD D) G )
RO IEN IR I SR I VR e

254%

2550

L as51

e "ol )
2552

e

DA N

2SS4

e !
2555

2554

e
2557

L1
Al

AN ND =S On

[y

D T

DO

Doy

SZEMEBLER REV-A

023

02430
Ozad
S4z
Oo483
0244
0245
0244
0247
(P B
0249
G2dA
QE4R
(WEST T
0g4an
QS4E
OR4F
Q50
085

o257
(B
0254
Q255
Q=54
0257
(9 Pt

0s5Y

P OE5A

QISR
Qa5
Q5D
QE5E

= DSSF
Q20
Qo4

oo S

OO0 Q0 00 00 0D 00 0 0

NNNNG

0275
0276
OR77
0273
Q72

1700

A
1223 A
Fi124 A
1205 A
F192 AL
1901 A
19232 A
5100 A
LS3E A
PANZ#A
19ZF A
19038 A
122D A
1920 A
ASD1+A
po4as A
PAAZRA
1200 A
1202 A
120 A
1208 A
AzD1#A
Do4A A
CO49 A
22027 A
SDO0 A
2704 A
&240 A
EC4A A
no4z A
2C2F A
CO47 A
4115 A
AC4E A
1209 A

« FAERD#A

SCOE A

2001
S00A

]

(o]

-3

- .
>>2>2> DPITD

1i FERB

ENCZ:

SNCE:

LA
SIMINE

BLZP.

20 DEC 76

77

JMP
JMP
SKNE

JMP

SENE
SMP
JMP
LI

JER
JMP
JMF
JMF
IMP
AND
=T

JSR
JMF
JMP

JMP

JMF

AND

ST
LD
SHL
RCFPY
SHL
RADD
ADD
ST
152
LD
BOC
nez
JMF
oLn
pDLD
JSR
eoc
ns2

- JMP

$D3N:
$O3N1:

$04:
$D5:

$ERRZ:

JME
DLp

oLp

JSR
EBOC
DsZ
JMF
DsT
LI

5T

D32
RTS
LI.

$NC3
$ERR2

ACO, $PLUS
$NC2Z :
ACO, $MINUS
. *2

$ERRZ
ACL, 0

AC1, ESIGN
GETCH
$ERRZ

-$SNC3

$ERRZ
$ERRZ
ACO, =0F
ACO, EXPN
GETCH
$DONE
.3
$DONE
$DONE

ACO, =0F

ACO, DIGIT
ACO, EXPN

ACO, 1,0

ACO, AC1
AC1,2,0
AC1, ACO
ACO, DIGIT
ACO, EXPN
CcoL

ACO, EXPN
ZRO, $05
ESIGN
$D32N

ACO, VALUE
ACZ, F10
FLMULT
OVF, $D4
EXPN

$D3P

$D4

ACO, VALUE
ACZ, F10
FLDIV
OVF, $D4
EXFN

- $DOEN1

ACO, VALUE
ACO, 21
ACO, CLASS
coL

1

ACO, 10

PAGE = 54

SAVE EXP SIGN: POS=1, NEG=0

; OET 1ST EXP DIGIT

SAVE 13T EXPN DIGIT

MULTIPLY EXPONENT EY 10
THEN ADD DIGIT (MAX=993)

LAST CHAR ALREADY FROCEZSED
CHECK IF EXPONENT TO BE PROCES

; NEGATIVE EXPONENT IF ESIGN=0

EXPONENT > O ——
DO REPEATED MULTIFLY BY 10

NEGATIVE EXFONENT
DO REPEATED DIVIDE BY 10

STORE FINAL VALUE -

i CLASS=21

EXPRESSION ERROR IN CONSTANT



| .
ﬁACE ASSEMELER REV-A 20 DEC 76 , PAGE o9
SASIC INTERFRETER 11 FEB 77 o .
§CANNER
2570 02748 FICIHA JMP ERROR i PRINT ERROR MSG THEN RTS
25 ;
2572 HEXADECIMAL INPUT — $NNNN
257 ; . :
2975 INTEGER IS CONVERTED TO FLOATING POINT AND RETURNED
2576 AZ A CONZTANT. THEREFORE, HEX INPUT MAY BE USED WHEREEVER
2977 A NUMEER IS NEEDED (ALWAYS TREATED AS AN INTEGER).
LV i
2579 , . LOCAL
2520 087k S000 A GETHX: LI ACO, O 3 CLEAR VALUE TO ZERO
2531 0370 5100 A LI ACL, 0
2E2 0270 PAAZEA JER GETCH i FIRST FOLLOWING CHAR
2532 037E 1¥71E A MF $0OVF ‘ H MUST BE HEX DIGIT
924 027F 120E A JMP $XZ
2985 0230 {906 A JMP $X3
Z524 0321 1912 A JMF $OVF
2527 FAd8EEA X1 JSR GETCH i GET NEXT CHAR
as : 190E A JMP $X4 i SPACE
1504 A JMP $X2 i DIGIT ,
S 1901 A JMPF X3 i LETTER - CHECK IF A TO F
L 170B A JMP $X4 i PUNCTUATION - STOF SCAN
FO144#A $X3: SKG ACO, = F* /256
1701 A JMP . +2
7 1910 A JMP $OVF
E 7207 A AISZ ACO, 9 ' i CONVERT “A“-"F~
B ASDI®A $XZ: AND ACO, =0F i CONVERT TO 4 BITS
W &DOO A RXCH ACO, AC1
O BaDesA SKAZ ACO, =0F000 i SHIFT VALUE LEFT 4 BITS, BUT F
1%CE A JMP SOVF i CHECK IF ALREADY HAVE 16 BI
2202 A SHL ACO, 4,0
Y AR00 A RADD ACO, AC1 i NOW ADD IN HEX DIGIT
LD 19FO A JMF X1 i GO ON TO NEXT DIGIT
2L02 02 ACZF A $£X4: Dsz coL i RETURN FOINTER TO TERMINATING
2604 02923 D015 A LI ACO, Z1 i CLASS = Z1 (FLOATING PT.)
L2805 O 0od1 A ST ACO, CLASS
2L046 0295 D40 A RCPY AC1, ACO
2L07 . Y4LRAHA JER INTFL
ZEDE . DsT ACO, VALUE
2607 029 2001 A RTS 1
L FALO O27A S00A A SOVF: LI ACO, 10 i VALUE ERROR
ZA11 OZ%R FICIHEA IMF ERROR :
ZE1Z
ZE1D 0290 0044 A . POOL 1
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EASIC

2614

2615
2E16
2&17

2618

2619
2&20
2821
L6iZ
2823
2624

2625

- 2624

2627
2628
2629

2630

2631
2632

R

. 2833

b
D
f,

Y

I i P JUY RN R

X
o
DL I O X o BT I AN S

G O3 O N O O

e
rS
o~

NI NI OV U U (N U NI N RS N NN

INTERFRETER
SYMEOL TARBLE ROUTINE
|

- We e e ee e

Qe
OSvE
OavF
Q2A0
ozAal
QSAZ
O3AQ=

osng -
OSAS

Q3AL
0SAR7
oZAL
QZAT
OSAA
OZAR
QTAC
ozAD
OzARE
QSAF
OZRO
ozk1
o=z
QzRZ
QSE4
Q2RSS
OSRA
QOoR7

QEEE

IR

= OSEA

53 O3RERE

EEG

LU S S VN
N
e RN eoRel
DOy O O X ]

o> o
o

OSBEC
OZED

. O2RE

O2EF
O3C0
o=Ct

[ 151 94

A1 O2C=

O=C4

O2CS

Dy B B B |

I RN

(]
L0000
no4gs
oSz
4104
C041
TaF1
1203
SO0A
ASiz
4524
FCS1
120F
7EFC
201
Foa4z
1701
19F%
041
7aF1
1704
CE0Z
FOSZ
1901
19FZ
7RO1
nz4z
2001

C451
7RFLC
COS5
“4A4
1920
SF40
pcai
Co4z
nzo1
S000
D=0
O=03
204
z041
7¢F1
12ED
CO5Z

1t FER

20 DEC 76

77

- PAGE S6

. PAGE * SYMEOL TABLE ROUTINE“

. LOCAL

LODKUF -~  LOOK UF SYMBOL IN SYMBOL TAELE.
. ADD TO TABLE IF NOT FOUND.

UsSuALLY CALLEb AS PART OF “SCAN“ - RETURN IS RTS 1

A
A
A
A
A
A
A
A

>rTr>2>2>222>2>222>P2>2>T DT

>

A
#A

e e > e » S > e > Qi » e » i » s » i > e > e » i

LOOEUF:

L1

SFNL:
$RTN:

$A0D:

LD
LI
T
LD

BOC

LD
AISZ
JMF
LI
AND
EQOC
SKNE
JMF
AISZ
LD
SKNE
JMP
JMF
LD
AIZZ
JIMF
LD
SKNE
JMP
JMP
AISZ
ST

RTS

LD

AISZ
LD
JER
JMP
RCPY
ST
LD
ST
LI
sT
ST
ST
LD
AIsSZ
JMP

- LD

AC3, 5Y1.
ACO, 0

ACO, SYMA
ACO, FNLINE
ZRO, $L.1
ACO, CLASS
ACO, -15

$L.1

ACO, 10

ACO, MODE
NZRO, $LSPEC
AC3, SYZ ’
$ADD

AC30 -4
ACO, 1 (AC3)
ACO, SYMB-

. 2

- $L1

ACO, CLASS
ACO, -15
$FND

ACO, Z(AC3)

ACO, FNLINE

$FND

$L1
ACZ, 1
AC3, SYMA
1

AC1, SY2
AC1, -4
ACO, ANEXT
SKL

$ERR

AC1, ACS

AC3, SYZ

ACO, SYMB'
ACO, 1(AC3)
ACO, O

ACO, 2(AC3)
ACO, 3(AC3)
ACO, 4(AC3)
ACO, CLASS
ACO, 15
$FND

-ACO, FNLINE

i,

-

N W ®e e

LOAD HIGH ADDR.
FRESET SYMA TO O FOR LATER TES

IF ID IS A SIMPLE IDENTIFIER,
MODE = 2 OR 2, AND FNLINE <
THEN GO TO SPECIAL FROCESSI
TO CHECK FOR DUMMY FARAMETE

COMPARE TO LOW-1
COMPARE CURRENT ENTRY

MATCH
NO MATCH - TRY NEXT

IF SIMPLE ID, CHECK PARAM LINE

COMPARE FARAMETER LINE

SYMEOL ADDRESS

MAKE SURE THERE IS ROOM TO
EXPAND TAELE DOWNWARD

SKIP IF (ACO) < (AC1)

ADD NEW ITEM TO TAELE
UFDATE SYZ POINTER

PUT SYMBOL IN TAELE
INITIALIZE OTHER WORDS TO O

SIMPLE ID - SET 2ND WORD
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FAl
ﬁ

YT

ME

26
24
24
Z&
2&
24
26

E
i1
&1

VRS BRI L e

. .!:l

20 DEC 76 FAGE o7

AZSEMBLER REV-A
= INTERFRETER 11 FEEB 77
OL TABLE ROUTINE
S 02CA D30T A ST ACO, Z(AC3) i TO PARAMETER LINE VALLE
¥ DECE 19EA A JAMF $FND i (NORMALLY ZERD)
[»] ; ’
1 SFECIAL TESTING FOR DUMMY PARAMETERS
2020 FCS1 A $LEFEC: SKENE ACZ, SYZ2 i COMFARE TO LOW-1
4 O0zCch 190D A JMF SNOT i NO MATCHING DUMMY FARAM
o QBCE 7EFC A AISZ AC3, -4 ‘
. D3CF C301 A LD AC0, 1 (ACE) i. COMPARE CURRENT ENTRY
osDo FO4Z A SENE ACO, SYMB .
L oabl 1701 A MP . +2 i  MATCH
C oshZ 19F2 A JMP $LSPELC i NO MATCH - TRY NEXT
D303 C20Z2 A LD ACO, Z{AZ3) i COMFARE FARAMETER LINE
004 FOSZ A SKNE ACO, FNLINE :
> GE0E 19E0 A JMF $FND i MATCH - DUMMY FARAMETER FOU
= 02Ds 45FS A BOC NZRO, $LSFPEC 5 WRONG DUMMY FARAMETER
0zD7 SCC0 A RCFY AC3, ACO + NOT A DUMMY PARAMETER -
oSNz 7201 A AlsZ ACO, 1 i SAVE IN CASE NO DUMMY FOUND
H 02D D04s A T ACO, SYMA
S DZDA 19F1 A JMP $LSFEC
2 030OE CO47 A SNOT: LD ACO, SYMA i MAKE SURE SYMEOL FOUND
& Q30OC 45DE A BOC NZRO, $RTN i OK
O 0shh 2407RA JIR SYSERR i SYMBOL NOT FOUND
) '
2 OZDE S000 A $ERR: LI ACO, O i OUT OF STORAGE DURING SYMEOL T
3 O2DF PE0SHA JMP RUNERR ; CREATION
4
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2757
2753
2754
2755
2754
2757
2752
2759
2780
2761
7L
2743
27564
2TES
Z7AL
27487
F7LE
AT AR
P 2T70
2771
RTTIT
| R3T73
A 1
3775

T LlT
2774

-y
o'
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NP D) R e

D I I O B RO X
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CRTEE
2789
L 2T7R0
2791
Y 42
2773
2774
2795
2735
2727
2793
2799
2200
2801
2a02
CL2a03
2504
2305

‘@t ‘ms %es fes fms % tme e we

-

Ll
OZEQ
OIEL
OEEY
QZEZ=
QZES

asES

OSE&
Q2E7
Q2ES=
OSED
OZER

i QRER
TOsEC

Q=ED
OZEE
O=EF
Q2FO
OsF1
O=F2
QaFz
QoF4

i

?
ZFS
OSF &
Q2F7
QSRS
QSF%
QSFA

i

OSFB
Q2FC
OzFD
0OZFE
OSFF
0200

SYNTAX ANALYZER (TABLE DRIVER)

20 DEC 74
11 FEB 77

. PAGE
. LOCAL

“SYNTAX ANALYZER”

THE SYNTAX ANALYZER CHECKS SYNTAX ACCORDING TO

FROCESSING DATA STORED

IN THE SYNTAX TABLE. THE TAELE

TELLS THE ANALYZER WHAT TO CHECK FOR AND WHAT TO DO WHEN
SOMETHING EXFECTED I3 FOUND. .

COS5S A
DoSs A
COIR A
Ooic A
S000 A
&£400 A
Doso A
&O0O A
S104 A
FPRICZHA
5000 A
DozA A
DOZE A

PAAEEA
S000 A
ChaZxA
C200 A
2101 A
7BEOL A
4412 A
42046 A

CHECK TOKEN CLASS

2004
5500
2002
FO41
1209
120

CHECK TOKEN VALUE

2004 A CHETKN:

5500
2002
Fo4z
1203

75FF

DD D

>2D>2DD>D

RTS O - ERRODR
RTE 1 - STOP/END

RTS 2 - NORMAL RETURN

SYNTAX:

NXTZYN:

LD
ST
LD
ST
RTS
FULL
ST
PUSH
LI
JER
LI
ST
ST
JER
RTS
LD
LD
LI
AISZ
EOC
BOC

SHR
RAND
SHR
SKNE
JMP
JMF

SHR
RAND
SHR

- SKNE

JIMP
AISZ

ACO, ANEXT
ACO, TNEXT

- ACO, OUTDVX

ACO, DUTDVC

ACO :
ACO, SYNRTN
ACO

AC1, 4
CLR3T1
ACO, O

ACO, NTYFE
ACO, STYPE

- SCAN

~

o
AC3, =SYNTAB
ACO, (AC3)
AC1, 1

AC3, 1

EIT1, $2
BITO, CHKTKN

ACO, Z, 0
ACO, ACL
ACO, 1,0
ACO, CLASS
M

N

ACO, 2,0
ACO, AC1
ACO, 1,0
ACO, SYMB
M
ACI:‘l

-, W e W

NEW STATEMENT INITIALIZATION

ouTDVE = DEFAULT (TTY)

SAVE RETURN ADDR IN SYNRTN

RESET SINGLE-LINE STACKS

GET 1ST ITEM

(ERROR)
START WITH FIRST ENTRY IN TAEL
LOAD NEXT TAEBLE ITEM

- ADVANCE POINTER FOR NEXT TIME

CHECK ITEM TYFE

CHECK CLASS

CHECK CLASS
MATCH
NGO MATCH

CHECK TOKEN VALUE ~

NO MATCH:
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jE:fia:E'-Ii: INTERFRETER 11 FEB 77
SYNTAX ANALYZER ‘
ZER0& 0201 7EOZ A AISZ AC3, 2 i SKIP NEXT IF SKIP BIT IS CL
2807 0202 197ED A , JIMP NXTSYN
2802 0902 7700 A $M: AlSZ AC1, 0 i MATCH:
2209 0204 7ROZ A AISZ ACZ, Z N SKIFP NEXT IF ZKIP BIT 1% SE
210 0203 1%EA A JMF NATSYN ‘
2811 :
Z212 090& 4313 A $2: BEOC  EITO,CTRL
2312 0207 JZ0E A EQC POS, $ERR
514
2815 CHECK A ZPECIAL CASE
281& : .
2217 02038 ZCO4 A SHR ACO, 2,0
2213 020 D500 A RAND ACO, AC1
Z21% 070/ ZCOZ A SHR ACO, 1,0
ZEZ0 0T0R ARDSHA AND ACOQ, =0FF i MASK ROUTINE NLIMEER
2221 0200 41F3 A BOC IR0, $N i NO ROUTINE - ASSUME NO MATCH
Zaxx 090D SEOO A RCPY ACO, ACZ
FRZZT QTOE ET4E#A - ADD ACZ, =TARZ ; DETERMINE ROUTINE ADDRESS
2824 0%0F CAOO A LD ACZ, (AC2Z)
2225 0710 7A00 A AISZ ACZ, 0
PERIA OF1L 1901 A JMP . +2
| 2827 0%1Z 19ED A JMP $N i NO ROUTINE - ASZUME NO MATCH
CZR2ZS 0¥IR 1400 A JER (ACZ) i CALL ROUTINE ~ MAY USE ACO, ACZ
2829 0914 19EE A JMP M i MATCH
C 2830 0%15 17EA A JMP - $N H NO MATCH
Pzastl ' :
ZE83F ERROR ENTRY — FPRINT MESSASE AND RETURN
2233
2834 0F1H ZC04 A $ERR: SHR ACO, 2; 0 i ERROR ENTRY
2835 0%17 Y4C3I#A SYNERR: JsSR ERROR -+ ERROR DURING SYNTAX ANALYSIS
2324 0712 F4C1#A v JER CLRETK i CLEAR STACE AND RETURN
Z8327 0917 9250 A JMF @SYNRTN
A ICH :
2239 CONTROL ENTRY FROCESSING
22480 ' :
2241 0%1A 2004 A CTRL: SHR ACO, Z, 0D
L2247 OF1R 5500 A RAND ACO, AL i SET NTYPE ACCORDING T CONTROL
S 2343 0R1IC D4ZA A ST AC1, NTYFE
ES44 071D ZLOZ A SHR ACO, 1,0 i SET STYPE ACCORDING TO CONTROL
;@345 091E S101 A LI AC1, 1 '
2846 OFIF S5O0 A RAND ACO, AC1
2247 0220 D4R A ST AC1, STYPE v
S ZE4R 0921 ZCOZ A CHRMOD: SHR ACO, 1,0 i IF (MODE FIELD) AND (MODE GITS
C 2249 0722 SDOO A RCPY ACO, AC1 i THEN EXECUTE THE ROUTINE '
L ZER0 0923 ASIE A AND ACO, MODE
, 2851 0924 410B A BQC -ZR0O, NXTSTA
CPERT 0975 SC40 A RCPY ACL, ACO
L 2ESR 0924 ZCO2 A SHR ACO, 4,0 i GET ROUTINE ADDRESS
2234 0927 ASDI*A AND ACO, =07F -
Z855 0922 4107 A EOC ZR0O, NXTSTA i (ZERO - SKIP)
Ze546 0929 SEOO A RCFPY ACO, ACZ :
ZEST7 O0YIZA EVIF#A ADD ACZ, =TARZ
2853 O¥ZE CAOO A LD ACZ, (AC2Z)
S 2E59 Q920 F49I#A - JER SAVE
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2260 07ZD 7ARA00 A AISZ ACZ, 0
Z261 OFZE 14600 A JSR - (ACZ) i CALL THE ROUTINE IF NON-ZERO A
2862 O9ZF F494%A JSZR  °  RESTOR : :
2862 0220 CIFF A NXTSTA: LD . ACO, -1 (AC3) ; CHECK FOR END' OF ERANCH
L2464 0221 4204 A BOC CPOS, $SCTLZ
Z2AS 0922 S20Z A LI - AC3, 2 i END OF BRANCH -
2234686 0332 9490#A JER PULL i CHECK THAT OPERAND STACK IS
2867 0734 2002 A RTS Z i GO ON TO NEXT LINE
LEEE O0PRES P4CIHRA SR SYSERR ;. DPERAND STACK NOT EMFTY AT END
86T QF34 0200 A $CTLZX: LD ACO, (AC3) i LOAD ZND CONTROL WORD
2Q70 0237 TEO1 A AISZ AC3, 1
2871 0938 4301 A BOC BITO,. +2
2872 0937 1204 A JMP $FOF .
2873 OFIA P4I9#A JSR SAVE i3 SCAN BIT SET - CALL SCAN
ZE73 O0RER 73AZ#A JER SCAN '
ZETS 0PI PSTARA JMF RESTOR i ERROR - RESTORE REG % RTS
Za74& 02D PATAEA JER RESTOR i NORMAL RETURN: RESTORE, CHECE
2877 O93E Z002 A $POP: SHR ACO, 1,0 i CHECK FOR FPOP OF STATE FROM ST
, 2872 QF3F 4201 A BQC BITO,. +2 '
L2272 0740 1905 A _ JMP . $PUSH
L2520 0741 9201 A LI - AC2, 1 : i PULL TABLE ADDRESS FROM STACK
L ZEE1 0942 94204 JER PULL
- ZERZ 0743 P4ACVHA JER SYSERR i STACK EMFTY
| 2882 0944 SFO0 A RCPY ACO, AC3 ' '
L ZER4 0745 19AA A JMF NXTSYN
| 2285 0944 ZC0Z2 A $PUSH:  SHR ACO, 1,0
L Za26 0947 ASDIXA - AND ACO, =07F ; DETERMINE ADDRESS TO FUSH
! 287 0942 4109 A EBOC ZR0O, $NEXT i ZERQ STATE - DON-T FPUSH
S 2EEs 0949 SEOO A RCPY ACO, ACZ
23R 0%4A EVIO*A AL © ACZ, =TAER1
22890 0P4R CAQD A LD ACZ, (ACZ)
2891 074C SC20 A : RCPY AC2Z, ACO
Z392 0940 F499#A JZR - SAVE
78932 O94E S3201 A LI AC3, 1 i PUSH STATE ONTO SYNTAX STACK
Za%4 O94F I4IEHA JSR PUSH :
22?5 0P30 12046 A JMP SFULL i STACK FULL
20946 0251 F47AQ#A JSR - RESTOR
Z877 0952 CFFF A $NEXT: LD AC3, -1 (AC3) ; PROCESS NEXT STATE FIELD
ZE93 0953 ZF1Z A SHR ACS, ¢, 0 i . ' :
2299 09534 EDROA#Q ADD AC3, =TAB1
900 0955 CFO0 A LD AC32, (AC3)
2201 0956 1997 A JMP NXTSYN
2902 . : o ~ : ' ‘
2902 0957 S012 A $SFULL: - LI ACO, 13 i STACK FULL - EXFR NEST TOO DEE
2904 0952 19EE A JMP - SYNERR
2905 * g
0k 0I5 Q95 T POOL 2
OPEA 15ELA T ' .
1522 7T

09Sk

.
L]

N
0
<
~N
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SYNTAX TAELE=

2708 . PAGE “SYNTAX TABLES”
2709 o '

2210 ; TAEBLE ENTRY FORMATS ARE:

2911

razS D CHEL VALUE, & CHECK CLASS

2913 - CHKEZ VALUE, S CHECK SYME (TOKEN)
2714 CHKZ RTN. & CHECK SFECIAL CASE
2215 ‘ : ,

LRl W cTL1 E, RTiN, MODE, D&N  CONTROL

2917 CTLZ NEXT, PUSH, P&SC  CONTROL
21 '
TERLE ERR ERROR NUMEER
C2RZ0 '
Zez1 WHERE

2922 '

[IEI =0 --» SKIPF Z IF NO MATCH, NEXT IF MATCH
Al S S=1 -->» SKIF 2 IF MATCH, NEXT IF NO MATCH
IFES E=1 —~-> END OF STATEMENT (GO TO NEXT LINE)
E92& D=1 ~--3 STYPE=1 (DATA STATEMENT SCANNING)
ERZET N=1 —--3> NTYFE=1 (STMT# EXFECTED - OTHERWISE FLT.FT.)
D= F=1 —=2 FOF SYNTAX ANALYZER STATE ADDRESS
EIET So=1 -> SCAN FOR NEXT TORKEN (OTHERWIZE REFARSE)
2FE ; RTN = EXECUTION ROUTINE NUMEER (EXEC WHEN MODE MATCHES)
DERC S T NEXT = NEXT STATE NUMRER
Rz FPLUSH = STATE NUMBER TO PUSH (IF NON-ZERO)

E H
Fe i | '
9 H
27 i ##x SYNTAX TABLE ##s

PR R RO RY R R RS R R R R R R
X 3

RO MY R RN NI R R R R R RS R RO B

0 0

RN
R R i R W N NS TN

R IR RS

w00

X
b

&

Xy JIRCE IR Yy RN s B

R B R

oo ncn ncn

.‘ O

bR RO R SRR NI IO TIORGOS RN

H
OI5C

0250

(3 YN
09&7
QPLE
Q269
02460
Q2LE
QP&
OZ6D
OZLE

SYNTALE:

START OF LINE

STOL1:

OPLF

0O¥70

CTL1 0,72,15,0 INITIALIZE FOR NEW STATEMENT

CTLZ2 1,0,0 AND GO TO STATE 1

CHKL 12,0 CLASS=EOL ? '

CTLl 1,0,0,0 YES - DELETE LINE (OR COMME
- 2TLZ 0,0,0 o

CHE1 27,0 i CLASS=COMMAND(DIRECT EXEC) 7

CTL1 0,0,0,0 '

cTLz  7,0,0 A

CHEZ 123, 0 SYMB=REM ?

CTLY 1,0,0,0 YES - END OF STMT

CTLZ 0,0,0 :

CHIZ 9,0 MODE=2 (DIRECT EXEC) ?

cCTL1 0,0,0,0 YES - SKIP TO ALLOWAELE ITE

CHEZ 1246, 0 SYMEB=FOR ?

CTL1 0,0,0,0 )

cCTLZ 61,0, 1

CHKZ 139, 0 SYMB=NEXT ?

CTL1 0,0,0,0

CHEZ 144, 0 SYMEB=DATA ?
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THE FOLLOWING THINGS ARE ALLOWED FOLLOWING IF...TH?N

STOZ:

11 FEE

70 DEC 76

77

cTL
CTLZ
CHKZ2
CTL
N
CHEZ
CTL1
0

CHEL
cTLe
crez2

CHE1

CTL1
CTLZ
CHK1
CTL1
cCTLZ
CHEL
CTiL1
CTLZ
CHEZ
CTLA
CTLZ
CHEZ
CTL1
CTLZ
CHEZ
CTL1
CTLZ
CHK2
oTLl
CTLZ
CHEZ
cTL1
CTLZ
CHKZ
CcTL1
CTLZ
CHEKZ
CTL1
CTLZ
CHKZ
CTL1
CTLZ
CHEZ
CTL1

CcTLz -

CHKZ

CTL1

cTL2

CHKZ

0,0,0,2
67,0, 1
147, 0
0,0,0,0
87,0, 1
129, 0
0,0,0,0
50,1

15,0 -
0,0,0,0
12,0,0
16,0
0,0,0,0
20,0,0
17,0
0,0,0,0
21,0,0

18,0

0,0,0,0
21,0,0
130, 0
0,0,0,0
18,0, 1
134, 0
0,0,0,0
32,5991
141, 0
0,0,0,0
12,0, 1
145, 0
0,51,10,0
74,0, 1
144, 0
0,52,10,0
4,0,1

150, 0
0,53,10,0
4,0,1"*
153, 0
0,29,10,0
33,85, 1
154, 0
0,22,10,0
233,85, 1
200, 0
0,0,0,0
33,70, 1
159, 0
0,0,0,0
33,77 1
149, 0

H

i

i

PAGE 62

SYMB=DEF ?

SYMB=DIM ?

CLASS=SIMPLE-ID 2

CLASS=ARRAY-ID 7

CLASS=STRING-ID

CLASS=STRING-ARRAY 7

SYMB=LET 7

SYMB=1IF ?

SYME=FRINT ?

SYMR=READ 7

SYME=RESTORE

SYMEB=RANDOMIZE 2

SYMB=FPOKE ?
SYME=0UT 72

SYMB=CALL 7

- SYMB=WIDTH ?

SYMB=TRACE 7.

?

il
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2014 OFA4 : ctLr - 0,0,0,0

2017 0945 CTLZ 6:,0,1

2022 O9AL ‘ CHEZ 156, 0 i SYMB=SIZE ?
024 OFAT7 - cTel 0:,67,10,0

BOZD OFAS : . CTLZ 4,0,1

2OZE OPAY CHKZ 199, 0 i SYMB=WAIT 7
3027 09AA CTL1 0,29,10,0

S0Z2 OYAR CTLz 33, 93,1

SOLT QWAL CHEZ 151, 0 i. SYMB=TWAIT ?
JI030 0wAD CTL1 0, 0,0,0

20321 0wAE CcTLZ 23,72, 1

3032 O%AF CHKZ 142, 0 i SYMB=STOP 7
3022 ORBO cTLY 0,4,80

L3034 0vRid cTLZ 20,1 . A

2025 QYRZ CHKZ 143, 0 i SYMB=END ?
SJ0Z4 O9R3 CTLY 0, 4,92,0

207 0OTE4 CTLZ 3,0, 1

Z03E OPED CHKZ z214,0 - i SYMB=EXEC ?
' 3039 OYEA CTL1 0,5,10,2

2040 OFE CTLLZ 82,0, 1

CE041 3

CHEL 28,0 i CLASS=DISK-COMMAND 7
CTLd 0,510, 2

30432 CTLZ. 96,0, 1
2044 CHRS 2,0
3045 OVEC ERR 4

CD044 ORED Q000 A . WORD 0

2047 O2EE CHEZ 121, 0
2048 ORRF : CTL1 0,0,0, 1
C 3047 0900 CTLZ S0 1
050 O0%Cl : CHRZ 132,0 i SYMBE=GOSUER 7

3051 09CE CTL1 0, 1,8, 1 i YES - SAVE NEXTAD THEN ZCAN
J0SZ O90I CcCTLZ 5,01

3052 0vC4 CHEZ 132, 0 i SYME=RETURN 7?7

2054 0905 CTLl 0,2,2,0 ; YES - PULL NEXTAD

2055 0904 CTLZ 3,0, 1

DOSL OTC CHEKZ 142, 0 i SYMB=ON 7

2057 CTL1 0,0,0,0 ) )

CTLZ 33,80, 1

CHKZ 140, 0 i SYME=INFUT ?

cTL1 0,42,8,0 ’

CTLZ 71,0,1

2042

MODE=2 (DIRECT EXEC) 7
YES - LIST ENDED
NO - FOLLOWING ARE 0K
SYME=GOTO 7 :
YES - SCAN FOR STMT-NO.

e % W @ W

CEO&Z OICD ERR 4
TOLD

2084 NEXT ENTRY SHOULD BE END-OF-LINE

3046 OFCE TO3: CHK1 13,0 , i CLASS=EOL ?

BOET OWCF CTLL 1,0,0,0 ; YES - GO ON TO NEXT
2OLD OPOO cCTLZ 0 0,0.0 '

3049 0D ERR - 6 i NO - ERROR

L3070 : '

o

A\

367i i CHECK FOR END-OF-LINE OR STATEMENT SEPARATOR
L =B0727 :
L3073 09Dz STO4: CHK1 13,0 i CLASS=EOL 7
OovD=

074 CTL1 1,0,0,0 ; YES - END OF STMT
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2075 0%D4 ' CTLZ 0,0,0

J0746 O0FDS CHE1 14,0 i CLASS=SEP ?

TO77 09Dk CTL 0,0,0,0 ; YES - PROCESS NEXT STMT IN
JI073 007 CTLZ 0,0, 1

207T OThE . ERR 6

FOZ0
3021 FROCESS GOTO OR GOSUB NEXT ADDRESS

oD STOS: CHE L 20,0 i CLASS=STMT-NO. 7
ovDA CTL1 0,323,280
O%DE CTLZ 301

RV AR

; OwDC ERR '8 H NO
aoza TRACE - ON OR OFF
08

2090 o%0D STOL: CHEZ 142, 0 i SYMBE=ON 7

30T OFDE cTL1 0,45,10,0

2 02DF CTLZ 4,0,1 .

=3 QRED CHKZ 152,0 i SYMB=0OFF ?

L2094 O%EL CTL 1 0,44,10,0

LS0PS OFER CTLZ 4,0,1

30%S ORED CTL.1 0,45,10,0 i NEITHER - TURN ON TRACE
20T OTE4 ' CTLZ 4,0,0

IGIE
20RF DIRECT EXEC COMMAND
FLO0 v

3101 OFES STO7: CHKS 9,0 ; MODE=2 ?

F10Z OVES cTLl 0,5 10,1

3103 O9E7 CTLZ 28,01

104 O%ES ERR 4 i NG

2105 O%ER ZTOZ: CHE1 20,0 _ i CLASS=STMT# ?
=104 OTEA CTLd 0, 6,10, 1 H YES - SAVE
F107 OYEER cTLZ 2,0, 1

2103 0%EC , cTLtT - 0,0,0,0

2109 O%ED CTLZ 11,0,0

CZ3110 O%EE » : CHKZ COMMA, © i SYMBE=COMMA ?
‘3111 OFEF cTLl 0,0,0,1 H YES - GO ON
2112 O9FO0 . cTLZ 10,0, 1

12113 0%F1 CTL1 0,0,0,0

3114 O9FZ CTL2 11,0,0

3115 09F 3 ST10: CHK1 20,0 i CLASS=STMTH# ?
‘2116 O¥F4 CTL1 0,7,10,0 '

3117 O%9FS CTLZ 11,0,1 v

3118 0%FA : ERR (= -

E119 O9F7 ST11: CHK1 12,0 i CLASS=EOQL 7
FPEIZO OOYFS CTL1 1,2,10,0 i EXECUTE COMMAND
21Z1 09F9 . cCTLZ2 0,0,0 ' L
| 3127 OT9FA ERR & i NOT EOL

ICh e TN R .

=124 FRINT STATEMENT

3125

iyl
-
(=]
g

124 OFFE sST12Z: CHK1 13,0 ‘ i CLASS=EOL 7
| 3127 09FC ‘ CTL1 1,10,10,0 H YES - CRLF
S 21ze O9FD CTLZ 0,0,0 , . .
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R bd
31320
2121
=13z
2133
=124
2135
2136
3137
3138
2135
2140
2141
=147
214z
=144
2145
2145
2147
i 2148
2149
2150
2151
2152
2152
2154
=155

156

3157
B1SE

I o
Ch B3

21480

3161

&z

3163
3144

3145

| 31&L

J1&T

RS Wit =]
NG ¥is)

3170

=171
=172

=17

2174

2175

s

R B X

PR S )

2177
27E
) iy 4

2150

2181

3182

OYFE
OYFF
OAOO
0AD1L
OADZ
OAOZ
OAD4
QADS
QROL
OADT
OAOS
QROT
CADA
QAOE
OAOC
0AanD
OALE
OAOF
OA10
0OAl11
OAlZ
QALZ
olla
OALS
OAls
0AL7
OAl=s
ALY
i
SR W4l
OALE
OAL1C
Oa1D
OALE
OAlLF
QAZD
QAZ1
ORZZ
0AZ:=
OAZ4
OAXS
OAZ4
onZ7
OAaZe
QAZ?
OREN
OAZE
OAZLC
OAzZD
OAZE
QAZF
OAZO

ST13:

5T14:

(£x]

T1S:
ST1é6:

sT17:

11 FEE

20 DEC 76

77

CHK1
cTLl
CTLz
CHK1
CTLL
CTLZ
CHK3
CTLY
CTLZ
CHK1
cTL1
CTLZ
CTL1
CTLZ
CHE1
CTL1
CcTLZ2
CHEL
CTL1
CTLZ
CTLL

cTLZ

CTLL
CTLZ
CTL1
CTL2
CTL1
CTLZ

LET STATEMENT

X4
it}
[N
[y

L))
-
1)
N

CHEL
cTL1
CTLZ
CHE
CTL1
CTLZ
CHK1
CTLY
CTLZ
CHK1
CcTL1
CTLZ
ERR

CHKZ
CTL1
CTLZ
ERR

CHK1

cTL1
cTLZ
CHK1
CcTL1
CTLZ

14,0
0,10,10,0
0,0.,1
12,0
0,11,10,0
14,0,1
16,0
0,0,0,0
46,15, 0
80
0,29,10,0
37,16, 1
0,0,0,0
33, 17,0
13,0

11 OI o) 0
0,0,0
14,0
0,0,0,0
0,01

0,0,0,0

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

15,0
0,26,10,0
22,0, 1
16,0
0,21,10,0
20,24,0
17,0
0,0,0,0
46, 25,0
18,0
0,0,0,0
46, 25,0
2

EGUAL, O
0.0,0,0
33,23, 1
13,0
1,12, 10,0
0,0,0
14,0
0,18,10,0
0,0, 1

PAGE 65

CLASS=SEP ?
CLASS=DELIMITER 7
CLASS=STRING 7
CLASS=PRINT-FCN ?

EXPRESSION
CLASS=EOL 7 (AFTER DELIMITER)

CLASS=SEP 7

OTHER - REPARSE
PRINT STRING
EXECUTE PRINT FUNCTION

PRINT EXPRESSION VALLE

CLASS=IDENT ?
CLASS=ARRAY ?
CLASS=STRING-ID 7

CLASS=STRING-ARRAY 7

SYMB=EQUAL ?
YES - CHECK EXFR

CLASS=EOL 72

CLASS=SEP 7



'ACE ASSEMELER REV-A 20 DEC 76
ASIC INTERFRETER 11 FER 77
YNTAX TAGBLES

OG0 0D G G G G O 00 01 00 0D G0 O G 0 G G0 U3 G G G G G0 6D G D O3 G ) 6D )

4
S SN I SIS SN SN U PO N I DO (N (N SN IS OV S X SO U S |

01 ERR & :
OAZz ’ STZ4: cTLY 0,31,10,0
(STANM I CTLZ 22,0, 1

; STRING ASSIGN PROCESSING

(O DR

b R N IS

0AZ4 STZS: CTL1 0,0,0,0
OAZS oTLZ 26,0, 1
OHGEE ST24: CHEZ EQUAL, O
0AZR7 CTL1 0,0,0,0
OA3E cCTLZ 46,27, 1
OAZY ERR 8

OAZA 5T27: CTLL 0,19,10,0
DAZE CTLZ 22,0, 1
ORZC =728 CHIEZ 0ZE, 0
OAZH - TR 0,0,0,0
OAZE CTLZ qbk, 29,1

D0 G0 G D 03 0000 0 g 0D
r

)
RABDORN I ol ;B O I I VI

2x]

qCu '.Cj-'
-

[ I T I S e T e T A ol e e i e

O CASF CHK1 12,0
01 0Ga40 CTLd 1,12,10,0
O A4 CTLZ 0,0,0
03 GAjZ CHK1 14,0
04 0A43 CTL 0,12,10,0
05 0/Ra4g CTLZ 0,0,1
Q& 0A4aS ERR 6
07 0Adé ST2?: CTLA 0:.20,10,0

oAay cTLZ 28,0, 1

i GET ARRAY SUBRSCRIFPT(S)
sR4S ST20:; CTLd 0,25,10,0
A4 CTLZ 23, 31,1
OQan ST21: CHEZ COMMA, O
OA4E CTLL 0,22,10,0
QA4C CTLZ 33, 32,1
0Q_4D CHK1 11,0
OA4E CTL1 0,23,10,0
OA/4F : CcTLZ 0,0,2
OASO ERR e
0OAD1 < o CHE1L 11,0
2FIT OAST ' cTLL 0 0,24,10,0

RO BN I S I RO I SN I o I O IO

(]

t-.jl,’:‘))—tua—-p.a.w-p-‘-»muw.:)cs
b
!

[

LX)
-1
0]
[

3ZIZ OASE ' CTLZ 0,0,2
2224 0AS4 ERR 8

ot a0t ’

L3226 " EXPRESSION

227 '
222 OASS o ST33: CHEK1 1,0
279 OASH CTL 0,22,10,0

OATD CTLZ 33,39, 1

20 0057 CTL2? 24;0, 1
SZ3L 0ASS ' CHK 1 3,0
23T OASY cCTLL O' 28,10,0
J233 0ASA : CTLZ 24,0,1
2734 0ALSE STZ4: "CHK 1 10,0
335 OASC ‘ CTL1 0,25,10,0
2236

PAGE 66

SAVE ARRAY ITEM ADDR

; SCAN PAST STRING
; SYMB=EGQUAL ?

STORE STRING

SYMB="+" ?
YES

CLASS=EOL 7

i CLASS=SEP ?

CONCATENATE STRING

LFAREN; GET EXFREZSSION

SYME=COMMA ?

CLASS=RPAREN 7
YES - 1 SUBSCRIFT

CLASS=RPAREN 7
YES - 2 SUBSCRIPTS

CLASS=UNARY-0OF ?
CLASS=NOT ?

CLASS=LPAREN 7



“ACE ASSEMELER REV-A 20 DEC 76 FAGE = 67
SASIC INTERFRETER 11 FEB 77 .
SYNTAX TAELES .

=237 OASE ' CHK1 - 21,0 i CLASS=CONST 7
2322 QASF CTL1 0,27,10,0 : i
2 ONLOD : CTLZ 29,0, 1
OAG1 CHK 1 15,0 ‘ i CLASS=IDENT 7
ORGE . CTLA 0,26, 10,0
z OAALS cTLZ 39,0, 1
5 OAL4 CHK1 16,0 : i CLASS=ARRAY ?
0QLs CTL 0,21,10,0
v OAGE S CTLZ 30, 35,0 ) .
~ QA&7 CHK1 &, 0 i CLASS=R. I.FCN 7
o OALS CTL1 0,29,10,0 '
3248 0ALT CTLZ 37,36, 1
2247 OALA CHK1 24,0 i CLASS=SPECIAL-IDENT 7
IZ50 OALE TR 0,71,10,0
i QAL CTLZ 32,0, 1
] 0ALD CHEZ 16,0 i SPECIAL CLASS=STRING 7
TZEE 0AGE CTL1 9,0,0,0
= ORAF CTLZ - 46,41,0
[ 3ESS 0AT70 CHK1 9,0 i CLASS=STR->NUM FCN 7
 3ESA OATE CTL1 0,29,10,0
PRERT 0AT7Z CTLZ 46,44, 1
JIZTE QA7 CHK1L . 7,0 i CLASS=USER-FCN 7
JISY 0OAT74 CTL1 0,30,10,0 i - SAVE FUNCTION INFOD
IEH0 0ATS e 37,21, 1 i GET ARGLIMENT
32&1 0AT7 A ERR a8
C2ZEZ 0A7T7 STES: . CTL1 0,31,10,0 i SAVE ARRAY DATA VALUE
C3Z63 0ATE cTLz . 39,0,1 :
FZLA OATT ST36: CTL1 0,32,10,0 i EXECUTE BUILT-IN FUNCTION
C3ZES OATA CTLZ 29,0, 1 :
CBZEA :
CE2ZET GET FUNCTION ARGLUMENT
2xEE .
2469 OA7DR ST37: CTL1 0,0,0,0 i CHECK EXPRESSION
3Z70 0AT7C CTLZ 33,32, 0
3271 OA7D sST22: CHK1 11,0 i CLASS=RFAREN ?
2272 OATE cTLr . 0,0,0,0 - 3+ YES - FPOP STATE
Z273 OATF . . CTLZ 0,0, 2
3274 0AZ0 ERR =
CSETS : :
L3276 CHECK OFPERATOR
277 .
L BE72 0A21 ST39: CHK1 1,0 . i CLASS=0P1 7
3277 OASZ CTL1 0,33,10,0 '
2220 0AR3Z cTLZ 33,0, 1 -
ZIZE1 0OAZ4 CHK1 2,0 ' i CLASS=0FZ ?
I8 0ASS CTL1 0,33,10,0
AZE2 OARA : cTLz . 323,0,1
aFR4 OART CHK1 4,0 i CLASS=0PLOG 7 3
F285 0AZE CTL1 - 0,33,10,0
2286 0AZY cTLZ 33,0, 1
22287 OAZA ‘ CHK1 5.0 i CLASS=0PREL 7
Zzas 0AzE CTL 0,33,10,0
3239 0AZC cTLZ 33,0, 1
220

OAZD - CHK1 11,0 i CLASS=RPAREN 7



ACE ASSEMELER REV-A 0 DEC 76 0 PAGE 68
IASIC INTERFRETER 11 FEE 77
SYNTAX TAEBLES

Il OASE CTLY 0,0,0,0
2297 OASF CTLz . 40,0,0
IZFD 0AT0 CHEZ 34,1 i STACKTOFP=ST3? ?
294 0A%1 ' ‘ CTLL . 0,0,0,0 i NO - POF
DS9S QAR . CiLz 0,0, 2
BERL OATE ERR ] i YES - MISSING RIGHT FAREN
3297 0AF4 ST40:.  CHEK3 34,0 i STACKTOP=5T2? ?
S OATE cTLl 0,33,10,0 ; YES - EXEC 33 & POFP (SCAN)
2EY 0AYG CiLZz 0,0, 3 .
300 0AR7 CTL1 0,0,0,0 i NO - POF (REFPARZE)
201 0AwS CtlLz = 0,0,2
O3 STRING COMFARISON PROCESSING
2040
205 QAT ST41: CTL1 0,0,0,0 i SCAN PAST STRING
04 OATA , CTLZ 47,0, 1
7 CAYE 5T4zZ: CHE1 S, 0 i CLASS=RELATION ?
SRR TAY CTL1 0, 60,:10,0 ,
2207 0AFD CTLZ 44,432, 1 ‘
110 OAYE ERR 8 [
: OATF ST43: cTLl 0,61,10,0 i COMPARE STRINGS ‘
ORAD . cCTLZ 39,0, 1
i STRING QOFERAND FUNCTION
I21S
3316 0AAL : =5T44: CTL 0,0,0,0 i SCAN PAST STRING
3217 GAAZ CTLZ - 45,0, 1
331S 0AAR ST45: CHK1 11,0 i CLASS=RPAREN 7
3312 0AA4 CTL1 0,62,10,0
IIE0 0AAD CTLZ 39,0, 1
3I3Z1 OAAL ERR 8
JITZET
ZFE2 CHECK STRING OPERAND
22243 ; v
3325 0AAT . 8T46:  CHKZ 120, 0 i SYMB=MID$ 7
Z3ZL QARS ‘ CTL1 0,22,10,0 .
S2Z7 0AAT CTLZ 47, 50, 1 <
222 OAAA : CHK1 19,0 i CLASS=SUBSTRING FUNCTION ?
3329 OAAR CTLd 0,22,10,0 T
ZE3BO OOAAC CTLZ 47,97, 1 :
3331 OAAD 5T47: CHK1 17,0 i CLASS=STRING-ID ?
SEZZ 0ARAE cTLl 0,52,10,0
2323 OAAF o . CTLZ 0,0, 2 '
3324 OALRO S CHK1 18,0 ' -+ CLASS=STRING-ARRAY ?
2325 OALR1 CTL1 0,76,10,0
2336 OARZ CTLz  30.,42,0 .
2RR7 OAR: ‘ CHK1 22,0 i CLASS=STRING-CONST 72
3IRIA O04RA » cTL 0,59,.10,0
3339 OAES S CTLZ 0,0, 2 _ )
2240 QARA CHK1 22,0 i CLASS=STRING-FCN ?
2241 OAER7 o CTL1 0,29,10,0 :
23242 OARZ CTL2 27,47, 1
2242 OAERY ERR 20 : ,
2344 OARA ST43: cTL 0,73,10,0 i UPDATE STRING FOINTER ON STACK
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245
2344
2247
2242

3349

-

-

oS N OT O On R0 (R RO

[N
AR O NN AL RN OO SNy = D000 D O b

'}

Dol i

(ORI R I ORI AR O PR R A VRO R O (S REOUR TR AN I I RO VR O R X G R AR IR A TN O

SRR RN R AR R RN R R

WG 0 D3 0D 03 D) G G 63 L 03 G) 0 G ) G0 M G D3 G 6 T 0 03 60 G L) ) o 3 L3 0

LN

R I T A B s B N I (R S XA R R R

WONGGUNRWOR=DOONGD

G G0 G L0 00 00 00 B G 6 60 0D ) L Q) G
b a0 00 00 0D G G 0 00 O L0 00 G )

INTERFRETER
SYNTAX TAELES

OARE
QOAERC
OAERD

OARE -

OALF
OACD
OACT
QALZ
(WIS
0OACSH
QACS
QACA
QALC7
QACE
QACD
OACA
OACE
CGRCC
OACD
DACE
OACF

3 ;

i

QADO
0ADl
QALZ
OADZ
QAL4
OADS
OADA
oan7
QADE

OADY

QADA
COADE
QAL
OAaDLD

QAES
OAEA
OAET7

DAES

QAEZ
OAEA
OAEER
OAELC
OAED

ST49:

STSO:

ST99:

11 FEB

20 DEC 74

77

cTL2
CTL1
CcTLZ
cTLa
CTLz
CHKZ
CTL1
CTLZ
ERR

cTL
CTLZ
cTL1
CTLZ
CHKZ
CTL
CTLZ
ERR

CHK1
CTL1
CTLZ
ERR

DIM STATEMENT

LX)
-
oan
1B

w
~
in
s

STSS:

CHK1
cTL
CTLZ
CHK1
CTL1
cTLZ
ERR

CHK1
CTL1
CTLZ
ERR

CHKZ
CTL1
CTLZ
CHK1
CTL1
CTLZ
ERR

CHK1
CTL1
CTL2
ERR

CHK1
CTLA
CTLZ
ERR

CHK2
CTLA
CTLZ
CTL1

0,0,2
0,74,10,0
0,0,2
0,0,0,0
51,0, 1
COMMA, O
0,23,10,0
30, 52,0

=
0,75,10,0
0,0,2
0,0,0,0

.\28: 00 1

COMMA, O
0,25,10,0
33,99, 1

& _
11,0
0,22,10,0
52,0, 0

=]

16,0
0,35,4,0
54,0, 1
18,0
0,35,4,0
S54,0,1
20

21,0
0,36, 4,0
55,0, 1

&
COMMA, O
0,0,0,0
56,0, 1
11,0
0,0,0,0
58,0, 1

8

21,0
0,37, 4,0
57,0, 1

8

11,0
0,0,0,0

28,0, 1

8 ,
COMMA, O
0,0,0,0
3.0, 1

0,0,0,0

PAGE 69

EXECUTE NUM->STR FUNCTION
SCAN PAST STRING

CHECK ADDITIONAL OPERANDS

i GET 1 OR 2 NUMBERS

; EXECUTE SUBSTRING FUNCTICON
) t

LEFT$, RIGHT$ — ONE NUMERIC ARG

CLASS=RPAREN ?

CLASS=ARRAY ?

CLASS=STRING-ARRAY ?
CLASS=CONST 7

SYMB=COMMA 7

CLASS=RFAREN 7

CLASS=CONST ? :
YES - ZND DIMENSION

CLASS=RPAREN ?

SYMBE=COMMA 7
YES - PROCESS NEXT ARRAY

NO - CHECK EOL



FPACE ASSEMELER REV-A
INTERFRETER

BASIC

11 FEE 77

SYNTAX TAELES

I3
S400
2401
24072
3403
3404
3405
3404
3407
2408
2409
2410
24141
412
341z
3414
3415
=416
2417
KT P
41w
3420
3421
3422
24232
Iq4z4
3425
3426
3427
3422
3422
Z420
2421
2437
S4323%
2424
3435
D434
3437
24328
S4.5%
2440
S441
2442
24473
2444
=445
LY Y
2447
2443
2449
2450
2451

2457

OREE

i

?
QAEF
QAFOQ
OAF1
QAFZ
QAF 3
QAF 4
OAFS
QAF &
QAF7
OAFS
OAF?
QAFA
OAFE
OAFC
QaFD
OLFE
OAFF
OROO
QRO1
QrROZ

ORO3.

OEO4
QEROS
OEQ&
QRQ7
DEOS
OROD
OBCA
OEOR
QROC
OEOn
OROE
OEOF
QR10
OR11
OE12
[#)c B
OE14
OE1S
OR14A
OR1L7

H
i
OR1E

OEL1Y
OE1A

CTLZ
IF STATEMENT
SSTS9:  CHKZ
CTL1
CTLZ
CHK3
ERR -
. WORD
CHK2
CTL1
CTLZ
ERR
CHE1
oTL1
CTLZ
CHES
ERR
. WORD
CTL1
CTLZ

Q000 A

ETLO:

Q000 A

FOR - TO - STEP

Uy

T&L: CHEk 1
CTL1
CTLZ
ERR
STEZ: CHKZ
CTL1
CTLZ
ERR
CHKZ
cTL1
CTLZ
ERR
CHKZ
CTL

ST&S:

STé4:

cTLZ

CHK1
cTL1
CTLZ
ERR

CHK1
CTL1
CTLZ
ERR

NEXT STATEMENT
 CHK1

cTL1
CTLZ

STé6:

20 DEC 76

4,0,0

135, 0

0, 38, 10,1

60,0, 1
0

4

0

131, 0
0,328,10,1
5.0, 1

8

20, 1
0,0,0,0
Z,0,0
2,0

4

(4]

Ol 3' 8! o
3,0.1

STATEMENT -

15,0
0,39, 12,0
62,0, 1

8

EQUAL, O
0,0,0,0

233,63, 1

8 :
127, 0
0,40,8,0
23, 64,1
8

132, 0
0,41,8,0
33,65, 1
13,0
1,42,8,0
0,0,0

2

13,0
1,43, 8,0
00 0! 0

A

15,0
0,44,12,0
30,1

PAGE 70

SYMB=THEN 7
MODE=DIRECT EXEC?
i. YES - NO GOTO

SYMB=GOTO ?

CLASS=STMT#

?

NO - CHECKE STATEMENT

STMT# - CHECK IF COMMAND MODE
YES - NO GOTO

CLASS=IDENT ?

SYMB=EQUAL 7

SYMB=TCQ ?

SYMB=STEP ?
SAVE END VALUE

CLASS=EOL 7 (NO STEF)
i . SAVE END VALUE,

SET STEF=1

CLASS=EOL ? (AFTER STEF)

CLASS=IDENT ?



FACE ASSEMELER REV-A 20 DEC 76 | PAGE 71
Basil INTERFRETER 11 FEB 77
SYNTAX TAELES

2453 OR1IR ERR 8
2454 .

2455 DATA STATEMENT
Z4546 '

2457 OBIC - -8TA7: CHK 1 1,0 ‘ i CLASS=0P1 (UNARY) 7
2452 OR1D ‘ CTL1 0,0,0,2

2452 OG1E _ CTLZ 68,0, 1 '

2440 OBIF STES: CHE1 21,0 i CLASS=CONST 7

3441 QRO CTLY 0,0,0,0 _

L4662 ORBZ1 CTLZ 69,0, 1 ’
2343 ORZ2 CHK1 27,0 "3 CLASS=STRING-CONST 7
444 OBZE: : CTL1 0,0,0,0
3445 ORZ4 CTL2 69,0, 1
3446 OBZS : ERR 20
23447 ORZE ST CHKZ COMMA, O i SYMB=COMMA 7
34468 OBE7 CTLd 0,0,0,2
2449 ORZ2 CTLZ &7,0,1
2470 ORZ2 CTL1 0,0,0,0 i NO - CHECK EOL
=471 ORZA . cTLZ 3,0,0 :

2472
2473 INFUT STATEMENT - CHECK FOR PROMFT STRING
=474
2475 ORZE ST71: CHK1 22,1 i CLASS=STRING-CONST 7?7
3474 QREZC (N | 0,0,0,0 i NO
2477 OBzD CTLZ 74.0,0
2472 QORZE CTL1 0,59, 10,0 H YES
23479 ORZF CTLZ 72,0, 0
JI420 OEZ0 - 8772 CcTL1 0,13, 10,0 i PRINT STRING
3421 OR31 CTLZ 73,0, 1 '

3452 OR:Z ST73: CHE1 12,0 i DELIMITER 7
2423 ORZ3 CTL.1 0,11,10,0

2424 OR34 CTLZ 74,0, 1

485 QR3S ERR 8

424 .

3427 INFUT/READ STATEMENTS

et 1=~ R ’

2489 OB26& ST74: CHK1 15,0 . i CLASS=IDENT 7
2420 OB37 CTL1 0,49,10,0 ,
2471 OR3IR ’ CTLZ 76,0, 1 '

Z492 ORZY CHK1 16,0 i CLASS=ARRAY ?

3423 OBZA CTL1 0,21,10,0 '

2494 OEBEZE : CTLZ 30,75,0
3495 OB3C : ) CHK1 17,0 ‘ i CLASS=2TRING-ID 7
2424 ORZ2D CcTL1 0,0,0,0
2497 OREZE cTLZ 46,77,0 ,

2493 OBZF CHE1 18,0 i CLASS=STRING-ARRAY ?
2492 OR4O0 cTLT - 0,0,0,0
Amn0 ORA4A1 cCTLZ 44,77, 0 B
3501 OR4Z ERR 20 :

2502 OB4Z ST75. CTL1 0,50, 10,0 ; READ ARRAY ELEMENT
2502 0R44 CTLZ 76,0, 1 _

2504 OR45 ST76: " CHKZ COMMA, O i SYMB=COMMA ?

I505 OR4L CTL! 0,0,0,0 .

=250L OR47 ‘ CTLZ 74,0, 1



*ACE ASSEMELER REV-A
INTERFRETER
EYNTAX TAELES

SASIC

\,_01"'-
[
3520

3521
-\quz

3523
2524
525
3526

s27
IER

3527

=
2
.

(,x [OCRTAIE O O AN )
e cnonchon il

1)
Y0NS I I O R A

LR B -3 DO (NIl

«_-\..'- &
537
253 -\\_
asa9
3540
S541
35472
3543
3544
S545
2546
3547
3548

S49
'ﬁtc'.l()

551

1

AR

£ 01 G0 03 D3 63 0 G i) o
N Of o n
B BN E) B B B B il
QNN D Wk

-
\-‘

b

oR4z
OE4%
OR4A
QE4E

i

?
084E
OE4D

H

i

OR4E
QR4F

QRSO
0[ 11

B

’ész
OES=
oOES4
OESS
ORSE
ORs7
ORES

OEZY

ORDA
ORSE
QRS
OESD
QORSE
OESF
GRED
OR&1L
OR&LZ
QOR&Z
OR&4
QR4S
ORAA
ORAT7
OR&S
B

i

OLBLS

OR&A
OBLE
OB&C

- OB&D

OB&E

11 FEB 77
CTLY

. CTLZ

§T77:  CTL1
CTLZ

TNAIT STATEMENT

[43]

CTLZ
WIDTH STATEMENT

ST79: cTL1
CTLZ
CALL STATEMENT

ST70: CTL1
CTLZ

ON STATEMENT

STEO: cTL1
CTLZ
ST81: CHKZ
cTL

CTLZ

CHKZ
cTL1l
CTLZ
CHK2
cTL1
CTLZ
ERR
STE2: CHK1
crLl
CTLZ
ERR
£T24: CHEZ
CTL1
cTLZ
CHK1

cTL1

cTLZ
ERR

T73: CTL1.

20 DEC 76

0,0,0,0
4,0,0
0,70,10,0
76,0, 1

0, 54,10, 0 -

4,0,0

0,77,10,0
4,0,0

0,80, 10,0
4,0,0

0,55, 8,0
81,0,0
131,0
0,0,0,1
83,0.1

- 132,0

0' 1'80 1
83,0, 1
135, 0
0,0,0,1
83,0, 1

&

20,0

0, 56,81
24,0, 1

a8
COMMA, O
0’0'0) 1 »
83,0,1
13,0
1,57,%,0
0,0,0

é

POKE, OUT STATEMENTS

sTES: CHKZ
CTL1}

CTLZ

| 'ERR
§T86:  CTL1
CTLZ

COMMA, O
0,24, 10,0
33, 86, 1

)

0, 66,10, 0
4,0,0

NO - CHECK EOL/SEF
STRING INPUT/READ

EXECUTE TIMED WAIT

i, CHECK EOQL/SEP

SAVE TERMINAL WIDTH
CHECK ECQL/ZEP

CALL SUBRODUTINE
CHECK EOL/SEP

; SAVE ON VALUE

SYMB=GOTO ?
SYME=GOSUE ?

SYMB=THEN 7?

CLASS=STMTH# 72

SYME=COMMA 7

CLASS=EOL ?

SYMB=COMMA ?

EXECUTE AFTER 2ZND EXFRESSION



‘ACE ASSEMELER REV-A
WSIc INTERPRETER 11 FEB 77
SYNTAX TAELES

3541

IB6Z DEF STATEMENT

3562

3564 OBGF 5TE7: CHKS 17,0

35465 ORE70 : . CTL1 1,0,0,0
2G6E ORT71 ‘ CTLZ 0,0,0
ID4A7 OR7Z CHK1 7,0

3548 OB73 - CTL1 0,632,4,0
I5AT ORTS cTLZ 38,0, 1
2570 QE7S ERR 8

3571 OE7& sSTaS: CHK 1 15,0

3572 OR77 cTL1 0,64,4,0
3573 OR7S CTLZ 89,0, 1
ID74 QB7w ERR 8

IS7S OB7A STa: CHE1 11,0

Z87&6 QR7DR CcTL1 0,0,0,0
2577 OR7C CTLZ 20,0, 1
2578 OR7D ERR 8

357% OB7E ST90: CHIKKZ EQUAL., O
=520 OR7F _ CTL1 0,65,4,0
531 0ps0 CTLZ 33,3, 1
=532

352 LUSER FUNCTION PROCESSING (FNX)
524

=525 0BES1 STo1: CHK3 17,0

25684 ORSZ cTL1 0,47,10.0
2587 OBSS CTLZ 33,92, 1
aEes ORS4 CTL1 0,0,0,0
559 0BRSS CTLZ 39.0,1
S5%0 ORsA STYZ: CTL1 0,6%,10,0
2591 OBST7 CTLZ 39,0, 1
IG59F

3I5FD WAIT STATEMENT

254

3595 0BRSS 5T98: CHkZ COMMA, O
20946 ORSY CTL1 0,24,10,0
3597 OBZzA . CTLZ 32,94, 1
893 OR2E ERR .8

D99 ORzC 5T94: CHEZ COMMA, O
2600 OBR2D CTL1 0,24,10,0
2601 OR2E CTLZ 33,95, 1 A
3602 ORBSF , CTL1 "0,77,10,0
SE0Z OBERO - CTLZ 4,0,0
2604 ORP1 ST95: CTL1 0,78,10,0
3405 OR9Z CTLZ 4,0,0
TEQL ‘

2607 DISK COMMANDS (LOAD. MERGE.: SAVE)
SEOS ; ‘

3607 OB9Z ST96: CHK3 2,0

2610 OR24 CcTL1 0,0,0,0
3411 OBFS cTLZ 82,0,0
3412 OBYE ERR 4

2613 - : .

2614 DISK COMMANDS, EXEC STATEMENT

20 DEC 76

PAGE 73

|

MODE=8 (PASS2Z) 7
YES - TREAT AS REM

CLASS=USER-FCN 7
CLASS=IDENT 7
CLASS=RPAREN 7

SYMB=EQUAL 72
YES - CHECK EXFRESSION

CHECK MODE=2 (PASS2)
YES - CONTINUE ON TO EXFRES

NGO - CONTINUE SCAN
END FUNCTION PROCESSING

SYMB=COMMA ?
YES -~ GET ZND EXPRESSION

SYMB=COMMA 7 | ,
YES - GET 3RD EXPRESSION
EXECUTE AFTER 2 ARGUMENTS

EXECUTE AFTER 3 ARGUMENTS

MUST BE MODE=2 ONLY



FACE ASSEMELER REV-A 20 DEC 76 o FPAGE 74
EBASIC INTERPRETER 11 FERB 77 : : :
TYNTAX TABLES

21T

3&616 QOBEF7 3Ta2: CHK1 22,0 o 3 CLASS=STRING-CONZT ?
2417 OERPE CTL1 0,21,10,0 i FROCESS FILENAME
S4A1E8 ORee - CTLZ 11,0,1 i EXECUTE COMMAND
3&1% OB%A . . ERR 8 '

JLZ0 0 :

3624 ;
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BAZIC INTERFRETER 11 FER
EXECUTION ROUTINES

Y
2625

36264

22T

B62E
2623
B30
3631

o
ShESL

.....

s s

-,
!

G~ o O O O O o

oy s O O
NN D W R e O 000N O

oS 0N o

XS
<.

&)

&
o

o8
[

ity

PUETCRL A & IO O I O RO N T A I O AV 43 I N A

)
Rl Rt
~
=

2673
3674
2675
3676
3677

I67S

;
OR?E

OR?C
OLE=D

P OEVE

OEFF
OEAD
OEAY

ORAZ
OCGAZ
OLA4
QAT
ORAL
OEA7
OEAS

OEAY
OEBAA

S ORAER

ORAC
OBAD
QOEAE

52 ORAF

o

.
L’

OREO

OER1

OBRRZ
QERZ
QER4
QOLES
OER&
OEE7
OEBLES
ORE?

QEEA

OERR
OERC
OERD
OEBEE

?

’
OGEF
ORCO
OEC1
ORpCZ
OECz

20 DEC 7&

77

. PAGE
. LoCAL

PAGE 75

“EXECUTION ROUTINES”

GOTO/GOSUE/RETURN ROUTINES

co
53 A
F4YEEA
1701 A
2000 A
Go1Z A
YECSHA

5305 A X
FEICHA
1202 A
0040 A

[}
—
r

2000 A
2010 A
PECSHEA
C442 A XQT2
FAAF#AQ

17202 A
0240 A
000 A
SO0E A NOGO:
PECTHA

LD
LI
JER
JMF
RTS
LI
JMP

LI
JER
JMP
ST
RTS
LI
JMP

LD
JSR
JMP
sT
RTS
LI
JMP

STOF/END ROUTINE

008 K
FO13
1207
S002
FO1A
2000
S000
DO1A
DO1&
2000
-047
F1zo#A
YEIDEA
£400 A
2001 A

>
=
“
o

rP>22>2D2>2>D2>P

$1:

COMMAND FROCESSING

CO4Z A XOTS:
0044 A
5001 A
DOAZ A
C1ZZ#A

LI
SKNE
JMP
LI
SKNE
RTS
LI
ST
ST
RTS
LD
SKNE
JMF
PULL
RTS

LD
ST
LI
ST
LD

ACO, NEXTAD
ACS, 5

PUSH

. *2

o

ACO, 18
RUNERR

AC3, S

PULL

.43

ACO, NEXTAD
o _
ACO, 16
RUNERR

AC1, SYMA
EFIND

. +3

ACZ, NEXTAD
(s .
ACO, 14
RUNERR

ACO, 8
ACO, MODE
$1

ACO, 2
ACO, UNIT
0

ACO, O
ACO, UNIT

o :
ACO, SYMB
ACO:=143

‘BEGIN

ACO
1

ROUTINES

ACO, SYMB
ACO, TMPADR
ACO, 1

ACO, LISTY
ACO, =09999

ACO, TXTMOD

GOSUB - PUSH NEXTAD

GOSUBS NESTED TOO DEEP

RETURN — PULL NEXTAD

RETURN FINDS NO ADDRESS

GOTO/GOSUBR - FIND STMT#
STATEMENT NOT FOLIND

CHECK EDIT OR FAZSZ MODE

EDIT MODE (END STMT ONLY):

IGNORE IF DISK INPUT
RESET INPUT UNIT

i 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 CPERANDS
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BASIC INTERFRETER
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3672
I620
S4E21
JLEZ
3623
2L24
2625
L6
SEET
2L
LS
2690
2621
3672
SRC.T R4
3694
SATE
I&6T4
J697
34638
269D
3700
3701
2702
3703
F704
3705
3704
3707
=702
2709
3710
3711
3712
3713
3714
3715
371&
3717
271
2719

QRC4
ORCS
OEC4
OECY

ORCS
OECY
OECA
OBCE
OECC

ORCD
OECE
OBCF
ORDO
OED1

ORD2
OEDOS
OED4

;

SORDS

OBDA
OED7
QRD=
oD
OEDA

OEDE
QEDC
OEnD
OBLE
OLDF
OREQ
QOLE1L
OLREZ
QEBEZ
OLBE4
OLRESDS
OEE&
ORE7

. OEEEZ

S R720
3721
L B72
3723
- 3724
3725
- 3726

ORE?

- OEEA

OREER

;-

OREC
ORED
OREE
OREF

0017

DO&2
000
0D0&0

=000

C04%
DO&Z
2001
LoD
2000

043
pos=
D002
DOLO
=000

L

> DT> DPITDPDPDP DDDD

Lo R U )

=0 M O
D09
[« N

11 FEE

XQTL:

XQT7:

XRT&:

SFECIAL CHECKS

2002 A
1701 A
5002 A
FO13z A
2000 A
2001 A

041 A
YDOE+#A
YDOE#*A
1901 A
000 A
F1ov#A
S000 A
F103#A
S000
2001
QOSF
A
1795
o1
D010
0016

24> DD>D

20 DEC 76

77

ST ACO, LISTZ
LI ACO, 0

ST ACO, OP2
RTS 0

LD ACO. 2YMA
ST ACO, LIST1
LI ACO, 1

ST ACO, OF3
RTS 0

LD ACO, SYMA
ST ACO, LIST2
LI . ACO, Z

ST ACO, OP3
RTS 0

LD ACZ, TMPADR
ADD AC2, =CMDTAB-201
JMP @(AC2)

LI ACO, Z

JMP . +2

LI ACO, 38
SKNE ACO, MODE
RTS 0

RTS 1

LD ACO, CLASS
SKG ACO, =19
SKG ACO, =16
JMP . +2

RTS 0

SENE ACO, =22
RTS 0

SKNE ACO, =23
RTS 0

RTS 1

. POOL 7

FRINT ROUTINES

03B A
FO4z A
2000 A
S00F A

XaT11:

LI
SKNE
RTS
LI

]

i

i

i

i

We ¢ W W W we W

PAGE 76

OP3 = NUMBER OF OPERANDS

SAVE 1ST COMMAND OFERAND

SAVE 2ZND COMMAND OPERAND

FETCH COMMAND ROUTINE ADDRESS
THEN EXECUTE IT

CHECK IF MODE=Z (DIRECT EXEC)
CHECK IF MODE=2 (EXEC - PASS 2

CHECK IF ITEM IS A STRING
ALLOWABLE CLASS VALUES ARE:
17 - SIMPLE STRING

18 - STRING ARRAY
19 - SUBSTRING

22 - STRING CONSTANT
23 - STRING FUNCTION

ACO, 73 7256 ; PRINT DELIMITER -

ACO, SYMB
°
ACO, 15

i

H

RETURN IF SEMI-COLON
CALCULATE TAB FOR NEXT ZONE



FACE ASSEMELER REV-A

BASIC INTERFRETER

11 FER

EXECUTION ROUTINES

3727
=722
2727
27320
RCYICH
2732
27332
3734
3735
3736
2[T737
3733
J[I739
3740
3741
3742
3742
3744
2745
I744
747
3748
3747

3750

3751
3752
2752
2754
3755
3756
3757
2752
[7SY
3740
3741
2762
3763
3744
3765
3766
3767
3762
2769
3770
2771
3772
2772
2774
2775
37764
L3777
772
2779
2720

OBFO
OEF1
OEFZ
OBF 3
OEF4
OEFS
OEF&

OEF7-

ORFS
QBF %
ORFA
QBRFL
QRFC
OEFD
QCFE
QRFF
Q00
QC01
QLoz
Qroz
GC04
QUOS
OC 04
OC07
QCcoz
OCO0%
QCOA
QCOR
QCOC
QoD
QCOE
QCOF
Q10
OC11
o1z
oC1z
oC14
oc1sS
OC1é&
QC17
ocCis
H
i
(]9 8
oCiA
oie
(0] 9 E
ocin
OC1E
OC1iF
oCzZo
QCzZl

PCI0 A ZONE:
19046 A
FOIE A
FEIFHA
Dosc A-
IC1E A
1903 A
YIVF #A
7S0E A NZ1:
19F6 A
SO0 A NZZ:
7001 A
EOQLE A
0A0#A
TEVF#*A
SC40 A
19274 A

S3AE#A XQT13:
CAHQ0
7200
1201
S000
coin
&Z40
YC1E
1701
24F #A
7A01L A
Cz00 A $FLOCGF:
2410 A
PAERA
79FF A
1201 A
2000 A
23410 A
FLIEHA
73FF
1201
5000
7A01

19F 3

>»>r2>2>2>D

> D

FRINT FUNCTIONS:

24Q3#A XQAT14:
PARSHEN

SCO0 A

nosc A
T4AARA

S000 A

COTC A :
FSzZEB#A -
1212 A~

JSR
JER
NOF
ST
JSR
RCPY
LD
SKNE

CJdMP

20 DEC 76
77
SKG ACO, OUTCOL
JMF NZ1
SKNE ACO, LINLEN
JMP CRLF
ST ACO, OF1
SKiG ACO, LINLEN
JMP NZ2 :
JMP - CRLF
AISZ ACO, 14

- JMP ZONE
RCPY ACO, AC1
CAI ACO, 1 :
ADD ACO, LINLEN
SKG ACO, =12
JMP CRLF
RCFY AC1, ACO
JMF TAB
JSR STROP
LD AC1, (AC2)
AISZ AC1.0
JMFP . *2
RTS ]
LD ACO, OUTCOL
RADD AC1, ACO
SKG ACO, LINLEN
JMP . +2
JSR CRLF

- AISZ ACZ, 1
Lo ACO, (AC2)
ROR ACO, 2,0
JSR ouT!
AISZ AC1, -1

- JMP L+2Z
RTS o
ROR ACO, 3,0

SR ouT1

AISZ -AC1, -1
JMP . *2
RTS o
AISZ ACZ,1
JMP - $PLOOP

TAB, SPC, LIN

CALCUL
ROUND

ACO, OF1
GETFCN

~ACO, AC1

ACO, OF1
AC1, =189
SPCFCN

PAGE 77

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 ENOLIG
CHECK # SPACES - 1
SMALL ZONE - GO TO NEXT LIN
TAB TO ZONE
PRINT A éTRING
CHECK FOR STRING LENGTH=0

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

SKIP OVER STRING LENGTH

; GET OPERAND

5 PULL FUNCTION FLAG
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OC2Z2 FSZA#A SKNE AC1, =190

3751
‘R78% 0023 1%1IC A JMP LINFCN : .
3732 OCZ4 2CDDxA TABFCN: SKG ACO, =1 i TAB: CRLF IF (X <= 1)
2724 OCES PS9F#A JMF CRLF
3785 OCZé6 FCIE A-$THL: Sk ACO, LINLEN i REDUCE ARGUMENT TO RANGE
I72E QC2T 1203 A JMP . TAB HE 1 <= X <= LINLEN
I737 OCzs 3720 A SFLG CARRY .
37382 OCZY JO1E A SUEER ACO, LINLEN
I7SF OCZA 1¥FR A JME $T1 i .
3770 OCZE SDOO A TAE: RCPY ACO, AC1 i (ACO) IS TABR COLUMN
37%1 OCzC FOL1D A SKNE ACO, OUTCOL ; THERE NOW 7
3792 OCZD 2000 A RTS 0 i YES - QUIT
773 OCZE 2C1iDh A SKG ACO, OUTCOL i BEYOND 7 :
3794 OCZF T49F#A JER CRLF i YES - TAE ON NEXT LINE
3795 OC320 5020 A LI ACO, BLANK i SEND BLANKS UNTIL REACH TARSTO
[79& OC3T1 PAVERA $TZ: JSR ouT1
3797 OCZZ F41D A SKNE AC1, OUTCOL
3772 0C23 2000 A RTS 0 ‘
379 OCZ4 19FC A JMP $T2
IS0O OC25 4105 A SPCFCN; EOC ZRO, $SRTN ; SEND SPACES
3201 QC3E 4BOZ A BOC ~ NEG, $RTN ’
JI80F Q37 EOID A ADD ACO, OUTCOL
3V QG238 FCIE A SKG ACO, LINLEN
3504 Q37 1901 A JMP . *2 )
3ISNS OCZA FSTFF#A JMP CRLF ' i JUST GO TO NEXT LINE IF TOO MA
3204 OCZE S020 A LI ACO, BLANK o '
3807 OC3C F49E#A $SEND: JSR - OUT1 i SEND (OP1) CHARACTERS
ISOS OCZD ACSC A nsz oF1 ’ '
3209 OCZE 19FD A JMP $SEND
22810 OCZF 2000 A $RTN: RTS 0 :
3211 0OC40 41FE A LINFCN: EBOC ZR0O, $RTN i SEND LINE FEEDS
2217 0C41 ARFD A BROC NEG, $RTN
=213 0C42 .500A A LI ACO, 0OA
2814 OC42 19F2 A JMP - $SEND
2215 . :
IR1A QD44 24ASEA XOTI1S: JSR ‘CALCUL i PRINT EXFRESSION VALUE
317 045 SECD A RCFPY ACO, ACZ
3I1s 0044 COIF A LD ACO, LZONE i CHECK IF NEW LINE NEEDED
ZZ1® 0C47 2C1D A SKG ACO, OUTCOL
3820 0C42 P49F#A  JSR CRLF
IRF1 0C49 SCE0 A . RCPY AC2Z, ACO
3222 OC4A YSRARA JMP 'FLDEC i PRINT THE STRING
3823 OC4AER O0OC A . POOL 3

- QC4C OOEBD A :

oC4n OOLRE A

3824 :
FEIS ;0 LET STATEMENT
BRTE
027 OC4E 24A2#A XAT123: JIR CALCUL i GET VALUE AND STORE IT
2878 OC4F DOLS A ST ACO, TEMP
2 OCS0 D4&L A - 8T AC1, TEMP+1 S
530 OCS1 ¥4Aa7%A JSR GETVAL i PULL DESTINATION ADDRESS
2831 OCSZ 7A00 A AISZ AC2Z, 0 -3 CHECK 1IT
28322

OC3Z 1901 A JMP 2
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JER OPERR

JIS3Z 0054 w4ACS#A v '
IBI4 OCSS 4ICHA JSR PULL i MAKE SURE STACK IS NOW EMFTY
2230 O0TA 1901 A JMP . +2 ‘
S834L OCST7 24C04#A JER OFPERR
JRIT7 OS2 COLS A LD ACO, TEMP
ZBIT OCSY C4sL A LD AC1, TEMP+1
382 OCSA D2OO A ST ACO, OCACZ)

J QUSE DAO1 A ST ACL1, 1(ACZ) ,

: QCSC 2000 A RTS (o]
[N ; STRING ASSIGNMENT PROCESSING
3344 ;
I35 . LacCAL 4
JS4s OCSh *4ABxA XRAT19: JSK STROP i GET STRING TO STORE
I537 QCSE CoA7xA LD AC2Z, =STR3 i TEMPORARILY COPY TO STR2
3242 QCSF SFOO A RCRY ACO, AC3 i AC3 = TOURCE
3249 QC4&0D IZORA JMF COFPYS i COPY STRING
IZS0
3851 O0C&1 P4AE#A XATZO0:  JER STROP i GET STRING TO CONCATENATE
[BSZ OCAHEZ CEOD A LD AC1, O(AC2)
IS OCEZ D4sS A ST ACL1, TEMP i TEMP = # CHAR TO ADD
3254 OCH4 S100 A LI AC1,0 i AC1 = CHAR NO. OF ADDED STRING
JIESS OCLS CCA7#A LD AC3, =STR3
IS4 OCA6 7A01 A AISZ  AC2,1 i UPDATE POINTERS TO SKIP LENGTH
3ISST7 OCL7 TJROL A AISZ ACS3, 1 :
IEoE oCes DCS7 A ST AC3, SSTART i SSTART,SCOL = DESTINATION INFO
325 0CAY CIFF A LD ~ ACO, -1(AC3)
2IBLO OCAEA DOTE A ST ACO, SCOL
38&1 OCEE COSA A LD ACO, NSTRC
ISEZ OCAC DOSY A ST ACO, MAXSTR
2BLZ OCED F465 A $CAT: SKNE AC1, TEMP i CHECK IF DONE
364 OCLE 1904 A JMP $RTN
ISED QUAF 7497#A JSR GETS i GET CHAR (INCREMENTS AC1)
JEAE OCT70 F493#A JSR PUTS i STORE CHAR
38E7 OCT71 SCO0 A NOF
I2EE OC72 19FA A - JMP $CAT :
3ISAT QD73 CES57 A $RTN: LD ACZ, SSTART i UPDATE STRING LENGTH
IB70 OC74 COSE A , LD ACO, SCOL
871 OC75 DIFF A ST ACO, -1 (AC2)
32372 00746 2000 A RTS o
2872 '
Z874 0OC77 94AB#A XQAT1Z:  JSR STROF i OET STRING DESTINATION
3875 0072 S20Z A LI . AC3, 2 : .
BET7E Q77 94TCHA JER PULL i CHECK TO BE SURE STACK IS EMFT
=277 o074 1701 A JMP . +2
3878 OC7E 1544 A JER - OPERR
2279 OC7C CCAT#A LD ACZ, =5TR3
o0 Q70 PROF A JMP COPYS3 .
=128 B ;
aEZ ARRAY SUBSCRIFT PROCESSING
224 OC7E S102 A XQATZ1: LI AC1, 2 i SAVE ARRAY ID ON OPERAND STACK
3323 OC7F 1901 A JMP . +2 ) ’
2226

OCE0 5106 A XaT76: LI ~ ACL, 6 i SAVE STRING ARRAY ID ON OPERAN
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3227 o021 D302 A LI . RAC3,2

F2Es o022 C042 A LD ACO, SYMA

g2y Q22 Y4YE#A J3SR - PUSH

32320 00384 19ZA A JMP EXFERR

3291 0025 D240 A RCPY - AC1, ACO i TYPE IS Z (ARRAY) OR 6 (STRING
3892 OC84 1930 A JMP EPUSHZ

ISR '

3P4 0087 Y4ACHA XATZZ: JSR . RPAREN i COMMA IN SUBSCRIPT: TREAT AS
IR i) i RFAREN THEN LFAREN

JS89E OCE2 5302 A LPAREN: LI AC3, 3 3 LEFT PAREN - FUT ONTO OFPERATOR
L3387 0OCsT S000 A LI ACO, O H STACK (ZERO FRECEDENCE)
J8FE OCSA Y4I7E#A JER . PUSH

3399 OCESE 1922 A JMP EXFERR

SR00 QS 000 A RT=S 0

I¥QL QG20 OETD T . POOL 1

[0

s R EXFPRESZION PROCESSING

3IR04 -

3IF0S , , . LOCAL

3IP06& OCZE $30X A X@TX6: LI AC3, 2 ' i PUT IDENTIFIER ONTO OFERAND ST
IF07 OCSF 042 A LD ACO, SYMA i CONVERT TO DATA ADDRESS

IF0S OCR0 7202 A AISZ ACO, 2 :

P09 OCT1 PATERA JER PUSH ' -
3910 0C92 121C A JMP EXFERR

3I%11 OC9Z SO01 A LI ACO, 1 i FLAG=1 (ADDRESS)

3IP1F 0C94 1222 A JMP EPUSHZ

22132

2914 OCPS 5307 A XQT27: LI AC3, 2 i PUT CONSTANT ONTO OFERAND STAC
P15 0C9LA CO47 A LD ACO, VALUE

39146 OC97 249E#A JSR PUSH

917 0C9a 1716 A JMP EXFERR

2912 0CT? 042 A LD ACO, VALUE+1

S919 0CvA Y47E#A JER PUSH

220 OCPE 1912 A JMP EXFERR

FIFEL OCRC S000 A LI ACO, O i FLAG=0 (CONSTANT)

J92Z 0CED 1912 A JMF EPUSHZ S

JIF2S :

3924 OUFE CO4Z A XQAT&LO: LD ACO, SYMB i PUSH OPERATOR LUNCONDITIONALLY
IPIES OUFF C444 A LD AC1, PREC

3IFZ&E OCAO 1707 A : JMP OPPUSH v

2927 OCAL SOZB A XaTze LI ACO, “+7/296 i UNARY OFP: IF IT IS +

I9Z8 QCAZ FO4Z A SKN ACO, SYMRE © THEN IGNORE IT

I OCAZ 2000 A RTS 0 ' :

3730 OCA4 C444 A LD AC1, PREC - . :

3?31 OCAS SOZD A LI ~ ACO, “=7/256 i+ IF OP IS -, THEN ADJUST

P32 OCAL FO4Z A SKNE ACO, SYMB i ITS FRECEDENCE

TOR2Z 0OCAT7 S10C A LI : ACL1,12 '

T4 QCAT CO04Z A Ln _ ACO, SYMB ~  ; IDENTIFY OP AS UNARY (SET BIT
2735 OCAY AS7A%A OR ACO, =0100 .

2936 OCAA 53203 A OPFUSH: LI AC3, 3 i PUSH ONTO OPERATOR STACK

3937 OCAE 247E#A JSR " PUSH '

3938 OCAC 1902 A ' JMP EXPERR

2939 OCAD SC40 A _ RCPY AC1, ACO i PUSH PRECEDENCE ONTO STACK
3940 OCAE 1707 A JMP EFPUSH3
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3941
39437

943

[ A R AL )
L b e O 0 0

(]
N
P

N

R AT B S AT A SR I I RN

v

L1

DY)

wf

DN BN I B e Bt B B S v 3w S s O v S S e S I R I

N NS IR IO RO N O SR B R P SN e

R R ]

&

G G O a0 6 G O3 G 03 O N G G T3 D) D) G

)
5]

(IR WY 2 Y Y S Y

.
.’

R0 IR IR IR BRI R R

P
Xy}

]

PRI Ry ) '-421 L0

g N0

R G DN OY O 0 U Gl o,

OCAF
QcEQ

OCE1L

a3 QU2

OCRS
QCE4
QCEDS
QUG
QCE7
QURs
OCRy
OZEA

’
OCER
QCRC
OCED
OCRE
OCLF
QU0
ool
QU2
QCC32
oCCq
QLIS
QLo
OCC
wWoo

(]
[
0~

-

OCCy
QLA
OCCER
[
ooCh
OCCE
OCCF

oD

oDt

OoCDZ

ocnz
oCng
Qs
ochDs

S ocp7

ocps
ocDe
OrnA
QDR
OoCnC
QDD
OCDE
QCDF
OCEO

501% A EXFERR:
DTTLHA

1506 A XRT29:
cOo4Z A

5302 A

F4EXA

19F9 A

SO08 A

D302 A EFUSHZ:
*4vERA EFUSHSI:
19FS A

2000 A

1SCC A XEATZ20:
co4z A
5202 A
F4TEEA
17EF A
SEOO A
C&01 A
7900 A
SANFEA
1702 A
S004 A
19FO A
022 A FNERR:
IS AEA

i

0

F4ATHA GETSUER:
YA4ETHA

S200
OosC
S000
LDOSE
G20z
TATCEA
1S0E A
BYS2#A
12008 A
FAIE#A
FACTHA
FEATEA
FL4ERRA
SO0 A
cARC A
nosc A
L45E A
SI02 A
F4ICHA
1501 A
2000 A $RTN:
“4Aa1+A OFPERR:

pod

A
A
A
A

20 DEC 76
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LI ACO, 1&
JMP SYNERR
JSR LPAREN
LD ACO, SYME
LI AC3, Z
JER PUSH
JMF . EXFERR
LI ACO, 3
LI AC3, 2
JER . PUSH
JMF EXPERR
RTS 0
JER LFAREN
LD ACO, SYMA
LI AC3, 2
JER PUSH )
JMF EXPERR
RCPY ACO, ACZ
LD ACL, 1(ACZ)
AIZZ AC1,0
JSR  EFIND
JdMP FNERR
LI ACO, 4
JIMF EFUSHZ
LI - ACO, 24
JMP SYNERR
JER GETVAL
JZR ROUND
NOF
ST AZOD, OF1
LI ACO, O
=T ACO, OPZ
LI ACZ, Z
JER FPULL
JER OPERR
SKAZ ACO, =0FFFE
JMP $RTN
JER FUSH
JER SYSERR
JER GETVAL
JER ROLUND
NOF v
LD AC1, OP1
ST ACO, OP1
5T ACL, OFPZ
CJER FULL
JZR OFERR
RTZ = - O
JSR° MESG

PAGE 81

EXPRESSION STACK OVERFLOW

FUSH BUILT-IN-FUNCTION ADDR
ONTO OFERAND STACK

; PUSH (ACO) ONTO OPERAND STACK

FUSH USER-FUNCTION POINTER
ONTO OFERAND STACK

CHECK TO BE SURE FUNCTION IS D

ERROR IF NOT FOUND OR STMT=0

USER FUNCTION NOT DEFINED

GET ARRAY SURSCRIFT VALUE(S

CHECK TYFE OF NEXT ITEM
NOT A NUMEER
PUT TYFE FLAG BACK FOR GETVAL

STORE DOUELE SUBSCRIFTS

PULL ARRAY BASE FLAG

MISSING OR IMPROFER OFERAND ON



FACE ASSEMELER REV-A

EASIC INTERFRETER

11 FEB

EXECUTION ROUTINES

4000
4001
4002
4003
4004
400G
400646
4007
{002
4007
4010
4011
4012
4013
4014
4015
4014
4017
401
301%
4Q20
4021
4027
40232
4024
4025
AQTA
4027
40z
Qo722
40320
40321
4032
40373
407324
/4035

40246

403237
4032
4039
4040
4041
404z
4043
4044
4045
4034
4047
4043

OCE1
OCEZ

!
= OCES
¥ OCE4

OCES
OCE&
QCE7
QCES
QCE?

OCEA
OLEDR
OCEC
OCED
OCEE
OCEF
OCFO
OCF1
QCFZ
OCFZ2
OCF4
OCFS
QCF&
OCF7
QCFQ
QCF2
OCFA
QCFE
QCFC
QCFD
OCFE
OCFF
Oonoo
(Biulnd]
onoz
onon:z
Ono4s
OLOS
OnOL
ono7
onog
Qno=
OnoOA
onor
ono
Onan
ODCE
OnoOF
onio

oDl

oD1z

18ES T

FHLIRA

15ED
72FE
15FA
S00Z
150E
5001
1904

GETARY:

1SDE
72FA
15F2
COSE
1504
S00S
FATEHA
FACIEA
000 A

XaT73:

»PTD>2r>D DTDDDDPID

$PLIT:

ODo3A A
PAITHA
1SEA
SEOQOD
D 1
4104
414
YEO1
1201
113
COSE
4104
4E10
YEOZ
1201
1200
COSC
a0z
7#01 A
H4EIRA
E4ZE A
co4n8 A
FAETHA
EAOZ A,
oS40 A
5207 A
OTFEN
1572 A
2000 A
5016 A

CLCSUB:

SV

P> 2>Po221LD>DDD

SUBERR:

HECLEA

1SEL A XOT7S:

20 DEC 76

77

. WORD OFERM
JMF SYSERZ
JSR GETSUR
Al=Z ACO, =2
SR OFPERR

LI ACO, 2
JSR CLOSUB

LI ACO, 1

JMP $PUT

JSR GETSUE
AISZ ACO, -6
JSR OFERR

Lo ACO, NSTRW
JER CLCSUE
LI ACO, S

JER FUzH -
JSR SYSERR

- RTS (y)

ST - ACO, DIGIT
“JER FPULL

JER OFERR
RCPY ACO, ACZ
LD ACO, OF1
EOC ZRO, $VZ
EOC NEG, SURERR
SKG ACO, 1(ACZ)
JMF 5

JMP SUEERR

LD ACOD, OPZ
BOC ZR0O, $CE
BOC NEG, SLEERR
SKG ACO, Z(AC2)
JME i

JMF SUEBERR

LD ACO, OF1
LD ACL, Z(AC2)
AISZ AC1,1

JERT O MULT

ADD - AC1, OPZ
LD - ACO, DIGIT
JER MULT

ADD AC1, 3(AC2)
RCPY ACL1, ACO
LI - ACR, 2

JER PLISH

~JER SYSERR
RTS 0

LI ACO, 22
Ny SYNERR
JER GETSUB

- We W W

‘PAGE 8z

CALCULATE ARRAY ITEM ADDRESS

CHECK TO BE SURE ITEM I3 ARRAY

- 2 WORDS PER ENTRY

CALCULATE ADDRESS
FLAG=1 (ADDRESSZ)

CALCULATE STRING ARRAY ADDREZS
CHECK TO BE SURE ITEM IS STRIN

NO. WORDZ FER STRING ITEM
CALCULATE ADDRESS

FLAG=S (STRING)

FUSH TYFE FLAG

SAVE # WORDS FER ENTRY
PULL BASE ADDRESS

CHECK VALIDITY OF SUESCRIFPTZ

- SUBSCRIPTS MUST BE >= 0

AND <= DIMENSION

CALCULATE ARRAY ELEMENT ADDRES
ADDR = (((SUB1 * (DIMZ+1))

+ SUE2)
# WORDS-PER-ENTRY )
+ BASE
PUT NEW ADDRESS ONTO OFERAND =

SUBSCRIPT OUT OF RANGE

SUBSTRING: FIX UP ITEM ON STAC



PACE ASZEMELER REV-A
BASIC INTERPRCTER

EXECUTION ROUTINES

4049
4050
4051
4052
40573
4054
4055
4054
4057
4058
4059
4040
40&1
4042
40463
4064
4045
4044
40467

40OLD
JOLD
4G70
4071
4072
40732
4074
407%
407 &
A077
4072
4079
4020
4021
{022
4023
4024
4025
JO2A
4027
4082
4022
4090
4021
4072
40332
404
4095
40946
4027
4093
40379
4100

op1z
oDl4
oD1S
Ol 4
oniz
oni1s
onie
OniA
one
on1c
onin
OD1E
ODiF
on2o
oDzt
onEe

e s

onzz

»
onz4a
onzS
onzs&

onz7 %

onze
onze
oDZA
OnzE
Qoo
onzn
OnDZE
ODZF
QD30
oDzl
onRzE
Onaz
onzg
ODz=S
QLizA
QD=7
QD=2
oDz
onz=A
ODZE
oD=C
onzn
OnzE
ODZF
Oonao
on41
oDaz

onaz
on44

RUIRe A R x

MmaaAom

| A BB
O WD Do mm

D]

S000

vt s? Y Vent

COSE

| p o] m VAN
pachy & & ¥

19F=

S840

7% .
o i > e > B - s & e > R o

A
A
A
A

LATERA

1541
007

A
A

YEAIE#A

183E
2000

0100
FFFE

oDes

OoSsC

nasno

A
A

A
A
T

A

TAAREA

SEOQD

A

COShxA

FEQO
1%04

A
A

FOSR#A

15AD
7E0zZ
12FA
CEO1
COSC
45D
1400

SIZ07

A
A
A
A
A
A
A
A

FAIERA
SYECTHA

S540

A

e el YA)
DECTEND

000

A

R B e T4
DPECTEA
SO00 A

SOFF
1701

A
A

11 FCD

AQT71:

XaT=2:

FF1:

RESULT:

RFPAREN:

20 DEC 76

77

AISZ ACO, =5
JER OPERR

LD ACO, OF1

SKAZ ACO, =0FF00

JIMP SUEERR

SHL ACO, 2,0

RCPY - ACO, ACY

LD ACO, DFZ

SKAZ ACO, =0FF00

JIMP SURERR

RXOR  AC1, ACO

JER FPUISH

JER SYSERR

LI ACO, 7

JER FUSH

JER SYSERR

RTS 0

. POOL 3

SR RN

JMF RESULT

JER - CALCUL

=T ACO, OF1

ST ACL, OF1+1

JER GETFCH

RCFY A0, ACZ

LD ACZ, =TAR4

SKNE ACZ, O(ACR)

JIMF $FZ

SKNE ACZ, =TARAL

JER OFERR

Al=Z ACR, Z

JIMPE $F1

LD ACZ, 1 (AC3)

[ ACO, OF1

LD ACL, OF1+1

JSR (ACZ)

LI ACZ, 2

JER FLZH

JMF EXFERR

RCPY - ACL, ACO

JER FPUSH

JMF EXFERR

LI ACO, O

JER PUSH

JMP EXFERR

RTS (0]

LI ACO, -1

JMF . +2

PAGE &3

CHECK TO BE SURE STACK HAS STR
CHECK 2 NUMERIC OFERANDS

ERROR IF <O OR >255
CHECK 2ZND' NUMEER.
MERGE 2 VALUES INTO BYTES OF A
FUSH ONTO STACK

SUBSTRING ITEM IS TYFE 7

RND -~ SPECIAL IDENTIFIER
(WITHOUT ARGLIMENT)

EXECUTE BUILT-IN-FUNCTION
SAVE OFERAND

FULL E. I. F. NUMEER
DETERMINE FUNCTION TO CALL
COMFARE TO TAELE ENTRY

NOT FOUND

LOAD ROUTINE ADDR

OFERAND IN ACO, ACL

CALL FUNCTION ROUTINE

PUSH RESULT (ACO, AC1) ONTO
OPERAND STACK :

PROCESS RIGHT PARENTHESIS



"ACE ASSEMELER REV-f
INTERFRETER

BASIC

EXECUTION ROUTINES

4101
4102
41032
4104
41095
4104
4107
3102
G410y
4110
4111
4112
4112
4114
115
4114
4117
411s
411%
4120
4121
4123
4122
314
3125
3132&
4127
4128
4122
4130
41321
4122
a41a3
4124
4135
413k
4137
4128
4139
4130
4141
4142
41473
4144
4145
4144
4147
4145
4142
4150
4151
- 4157
41532
4154

onas
o4 A
on47
onas
On4w
onaa
on4g
ongC
ongn
COhAE
onaF
Onso
onSit
(O
Ghss
onSa
ODsS
Onos
onLn7
onsa
QLo
(D) ISTAY
onSR
0] T
Qnan
OLSE
QLSF
QLDAO
onétl
on&sz
ODAeS
onsd
ORES
OOLL
Ons7
QnDeEs
OIEA
ODAR
OnAC
one&n
ODAE
ODAF
on7o
on7i
on7z
on7:z

on74
On7sS
o7&
on77
on7zs
on7e

11 FEB

CO44 A XaT33:

No&L

A

G202 A OFER:

o S
115
c4s61
SCO0
3201
1592
410E
FO&L
1215
20a1
1201
1212
ER ST
1578
04z

4R

A

a-

A
A
[
A
A
a
A
A
A
a
#Q
a
)

#A

FECTHA

CC&l

2L XU
G000
2000
@4
1519
DOLO

DOSE
D4k
1524
posc

D4sDh

A

#A
A
A

#A
A
A

CiC#A

1501
1903

(T2 0]
FEOO
1204
FD17
1502

7E0OZ

A
A

A
A
A
#A
A
A

$OF1:

Z£0 DEC 76

77

LD
=T
LI
JER
JiF
Lo
NOP -

EOC

JER
BOC
SKNE
JMF
SKG
IMP
JMF
JER
JER
LD
JER

CJMP

$LF:

SEMP:

SOFZ:

$OF3:

XOFER:
SF3:

(W
JER
JIMP
RTES
JER
JdSR
LI
SENE
JMP
JMF
JER
NOF
RT=
JdER
JSR
ST
SkAZ
JMP
JER
ST
ST
A5
ST
sT
LD
J5R
IMF

LD
SKNE
JMP
SKNE
JER
AISZ

ACO, PREC
ACO, G
ACS, 3
FULL
$SEMP
ACL, G

FOS, .
OFPERK
IR0, $LP
ACO, G
0P
ACO, G

. +2
$0F2
FPUSH
SYSERR
ACO, SYME
FUSH
EXFERR
ACO, G
PUSH
EXFERR
0

FUSH
SYSERR
ACO, —1
ACO, G

. +2
$OF1
FULL

+Z

0

PLULL
SYSERR
AZO, OF2
ACZO, =0100
$OFP3
GETVAL
ACO, OF 2
ACL1, DPZ+1
GETVAL |
ACO, OF1
AC1, OF1+1
AC3, =TARZ

XOFER

OFER

ACZ, OF3

ACZ, OCAC3)

$F4

AC3, =TABIL

SYSERR
ACE, Z

®e W W W

W W W W W W W W W W

PROCESS BINARY OFERATOR
G = PRECEDENCE OF INCOMING
PULL OPERATOR ON TOP OF STACKE
F = PRECEDENCE OF OFPERATOR
STACK EMPTY
#3## FOR DERUG 383648463036 36 6 40303 30 3636 35
#%4%# FOR DEEUG 3363 3#3t 4366 %33 303036 3¢
##% MAKE SURE OFERATOR FROM =T
384 “HAS POSITIVE FRECEDENCE
LEFT PAREN

F<G - RESTORE F TO STACK

FUSH OFERATOR ONTO STACK

FUSH LEFT FAREN EACE

LPAREN OR STACK EMPTY:
IF RFAREN, FULL LFAREN,
OTHERWISE FUSH OFERATOR

PULL LFAREN IF ANY
(DR STACE EMPTY)

F>=G - OPERATE!

(BINARY OUR UNARY 0OF)
SAVE UFERATOR
CHECK FOR UNARY OF

"CALL OPERATOR ROUTINE

THEN TEST NEXT OPERATOR FROM S

DETERMINE ROUTINE TO CALL
COMFARE TO TABLE ENTRY

" NOT FOUND



FACE ASSEMEBLER REV-A
EASIC INTERPRETER
EXECUTION ROUTINES

4155
4156
4157
a15s
4159
4140
4161
41632
4163
4144
3145
A16&
4187
a148
A149
4170
4171
4172
4172

4174
4175
8176
4177
4178
{179
4120
4121
41a7
41&=
4124
4125
4184
4127
4132
gi=7
4120
4121
419z
4192
4134
4195

L4194

- A1w7
- 419E
4199

4200
4201
4202
4207

on7a
On7E
on7o
on7h
OL7E
On7F
onso

!
oD 1
on=z
onsl
ongg
onas
onss
ons7
onoz
onze
LR IRESTAY
onsR
onsC
onsn
ODSE
ODoF
(8}

i

et twe ‘es e e

onel
onez
one:
oheg
ones
o6
one7
O3
onew
OD2?A
oneE
onec
op=n
ODYE
OneF
Oonao
onad
OnAZ
onAaz
oDAg
ODAS

i

12FA.
CFO1
DCAD
C3sE
Co5E
S4L0

19ES

P41 EQ
18AC T
@4Q1+#A
1SE1 7T
1EQO A
B2 S NE YA
1EQD A
P3IFRA
QO00 A
FOTDEA
1202
122E
1250
1212
1230

QOO0

DA

GET EXFRESSION VALUE FROM STACK

CALCUL - PERFORM ANY OFPERATIONS
GETVAL - GET ONLY LAST OFERAND

1521 A
SCO00 A
S20% A
SAVTRA
FACEEA
4102 A
E7aD=A
FAOEEA
PA4PCRA
HACTEA
SEOCO A
CZ00 A
CA0L1 A
2000 A
S200 A
EL R N2
i YT YA
SDOO A
P42CEA
PACTHA
2000 A

P> D

11 FEE

+F4:

SYSERR:

SYSERZ:

20 DEC 74

77

IMP $F3

Lo AC3, 1 (AC3)
& ACS, OFP3
LD ACZ, OF2
LD ACS, OPZ+1
JER . eorz

JMP RESULT
JER © MESE

. WORD SYSERM
JER MESG
. WORD ATLOC

XCHRES ACZ
JER FUTW
XCHRS ACZ
JER CRLF
HALT v

- IMF - BEGIN
. POOL 6

CALCUL:

GETVAL:

JER RPAREN
NOF .
LI AC3, 2
 JSR PULL
JER OFERR
BOC ZR0, $0
SKAZ  ACO, =OFFFE
SR OFERR
JSR PULL
JER OPERR
RCPY  ACO, ACZ
LD ACO, 0(ACZ)
LD AC1, 1(ACZ)
RTS 0
LI ACZ, O
JER PULL
ISR OPERR
RCFY  ACO, AC1
JSR - PULL
JSR OFERR
RTS 0

PAGE 35

i LOAD ROUTINE ADDR (OF1 STILL I

i LOAD OPZ INTO ACZ, AC3

+ GO TO THE ROUTINE

i PUT RESULT ONTO STACK
i, SYSTEM ERROR
i PRINT ERROR LOCATION

REMAINING

i MAKE SURE EXFRESZION IS COMPLE
i ##% FOR DEERILNG 363046363835 35 1 36 3636 30360 30 36 3¢

i GET VALUE FROM OFERAND STACK

~ i SHOULD BE ONLY>EDNSTANT.DR SIM

i AT THIS FPOINT

i COPY ADDREZS INTO ACZ
i LOAD VALUE INTO ACO, ACI

; CONSTANT: SET ACZ=0 (N0 ADDRES
5 PULL CONSTANT FROM STACK



SACE ASSEMELER REV-A
BASIC INTERFRETER

20 DEC 76
11 FEE 77

EXECUTION ROUTINES

4204

/4205
47064
4207
4208
4209
4710
4211
4212
4712
4714
AZ15
4216
4217
4212
421%
4320
4221
4222
3772

A2324
B235
{224
227
4225
4273
42320
4721
42372
4223
42324
4235
4334
4237
4232
4339
4240
47241
4742
4242
4244
4745
4744
4247
4245
4242
4250
=51
4252
42573

4254

4255,

425
4257

H

i

onas
ODA7
ODAS
OnAR
ohAA
ODAR
ODAC
ODAD
ODAE
QDAF

3

QORO
Qney
QnRzZ
onE3
QDES
QDOES
OnRA

OnR7
ODES
onRe
OLOERA
ODEE
QDR
QDD
CQLRE
ODEF
QL0
onct
onCz
onCz
onc4
oncsS
onCA

H

onc7

oncs

oDpCe

OOCA

LoD
H

i

oDcc

onco
ODCE -

CHECK STQCKTDP=ST3?'(DPERATOR)

. LOCAL

F493%Q XQT24:  JSR - SAVE
52201 A° LI AC2, 1
FADCHA JESR PULL
1204 A JAMF $NO
PEIEED JER PUSH
1505 A JER SYSERR
F1EZ#A SENE AZO, =5T329
POTAEA JMF RESTOR
47a8A $NO: JER RESTOR
2001 A RTS i :

DIM ROUTINES
L343 A XQT35: LD ACZ, SYMA
D2&d A ST ACZ, TMPADR
C201 A LD ACO, 1 (ACZ)
4501 A BOC NZRQ, . +2
2000 A RTS 0 ’
5018 A LI ACO, 24
ZaCEEA JMP SYNERR
1507 A XaT234:  JsR $DIM
oSsd A LD ACZ, TMPADR
0Dzo1 A =T ACO, 1(ACZ)
0G0 A RT= 0
1502 A XRAT37: JER $0OIM
CasLd A LD ACZ, TMFADR
D2oz A T ACO, Z(ACZ)
S000 A RTS 0
CO47 A $DIM: LD ACO, VALLE
445 A LD ACL, VALUE+1
QARSHA JER ROLIND
5200 A NOF
4101 A EQC ZRO, . +2
2000 A RTS 0o
S014 A _ LI ACO, 22
FRCAHEA JMF SYNERR

1902
4101
2000
&4G0

-
:;: HH il -

5003
FO12
170E

IF STATEMENT ROUTINE

A XoT33:  JSK CALCUL

A BOC ZRO, . +2
A RTS )

A FULL ACO

A RTS z
FOR/NEXT ROUTINES

A XBT29: LI ACO, &

A SKNE ACO, MODE

$FZ

A JMP

N W we e

PAGE 86

SAVE REG

PULL ADDR FROM SYNTAX
NOTHING ON STACK

PUT IT BACK

SOMETHING'S WRONG?

STACK

MATCH: RESTORE %
NGO MATCH

RTS O

SAVE SYMEOL TAELE 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 VALLE FROM STACK

IF VALUE <> 0, CONTINUE FROCES
IF VALUE = O, GO ON TO
THE NEXT LINE

FOR STATEMENT:
CHECK IF PASS1 OR FASZZ



PACE: ASSEMELER REV-A
EASIC INTERFRETER
EXECUTION ROUTINES

4252
47257
4240
475s1
42462
BZLZ
4244
Q4265
2466
4247
4262
4249
4270
4271
4272
4273
4374
4275
427¢&
43277
4772
a4z79
4220
4221
L e
4732
4224
4235
47224
4227

B D]
Oy

4229
4290
3291
4292
4293
4294
8795
4796
4297
4292
4293
4700
4301
4302
4303
4304
A20%
4304
4207
4303
4309
4310
4311

ODCF
onpo
onD1
onpz
oDz
onn4g
onns
onDeA
QD7
onns
onne
oDDA
onDE
onpc
onon
onnE
QLIDF
OnED
ODE1
ODEZ
ODER
ODES
ODES
OnE&
ODE7
ODES

OnEZ
ODEA
ODER
ODEC
onen
ODEE
ODEF
QLFO
OlF1
OnFz
OonF2=
ODOF4
ODFS
QDF &
OnF7
OnFs
ODF=2
ODFA
ODFR
ODFEC
onFEn
ODFE
OOFF
QEOO
OEO1
QEOZ
OEOZ

G306

042

A
A

F4TERA

1903
SOFF
DoS2

A
A
A

PETEEA

FEITEA

(=) 3]
S000
DSz
2000

01Z

A
A
A
A
A

QOCHEA

o042
DoOA4
15F2
ZAOS
7A00
1704

S005

A
A
A
A
A
A
A

SIETEA

cCc43
LEO=
DEas

2000

15A7
C2464
OzOz
O&0=
2000
15AZ

l‘- DA

- -

D200
DOl
S000
15FA
oD
c40D
1701
159%
CCaeS
pzo2
D70z
040
nz04g
o2Lsa

Wy
CAOZ
CEOO
CFO1

222222 »Pp2>22DP2L®22222I>P DITDD

F4EE*A

SDooO

A

11 FEB

-FORFTR:

$QOVER:

SFI:

FORSAV:

$FSV:

XAT40:

XaT41:

SRTS:
XAT4Z:

20 DEC 76

77

LI
LD
JE
JMP
LI
ST .
JER
JMF -
LD
LI
=1
RTS
LI
JMF
LD
=T
JER
LD
AISZ
JMP
LI
JER
LD

-
-

&T

RTS

JER
LD
ST
RTS
JER
Lo
ST
ST
RTS
JER
LD

JMF
JER
LD
ST

LD
ST
LD
LD
LD
LD
LD
JSR

RCPY

AC3, 6
ACO, SYMA
PUSH
$OVER

ACO, -1

"ACO, FNLINE

LOOKUP
BEGIN

ACZ, SYMA
ACO, O

ACO, FNLINE
0

ACO, 18
SYNERR
ACO, SYMA
ACO, TMFADR
FORPTR
ACZ, 3(ACZ)
ACZ, 0

$FSV
ACO, S
ALOC

ACE, SYMA

ACZ, 3(AC3).

ACZ, TEMP
0

CALCLIL
ACZ, TMFADR

"ACO, Z2(ACZ)

AC1, 3(AC2)
0

CALCUL
AC2Z, TEMF
ACO, OCACZ)
AC1, 1 (ACZ)
0

XQT41

ACo, FLL1
ACL, FL1+1
L +2
CALCUL
AC3, TEMP
ACO, Z(AC3)
AC1, 2{AC3)
ACO, NEXTAD

ACO, 4(ACI)

ACZ, TMPADR
ACO, Z(AC2Z)

- AC1, B(ACZ)

ACZ, OC(AC3)
AC3, 1(ACZ)
FLCMP

ACO, ACL

i

PUT ID ADDRESS ON STACK

GET SYMBOL TAELE ENTRY
- “DUMMY PARAM-

FOR-LOOF NEST IS TOOD DEEF

FASS
TMFADR = FOR-VARIAELE PTR
CHECK SAVE AREA ADDR

IS IT ALLOCATED YET?

YES
NQO - GET & WORDS

SAVE AREA ADDRESS

-TEMF = AREA ADDR

SAVE INITIAL VALLE -
SAVE END VALUE
NO STEP: SAVE END VALUE

STEP=1

GET STEP VALUE

COPY ADDRESS OF NEXT LINE

LOAD INITIAL VALUE
LOAD END VALUE

COMPARE START % END VALLESZ
SAVE IN AC1 TEMFORARILY

TO HOLD ADDR



PACE ASSEMELER REV-A
EASIC INTERFRETER

EXECUTION ROUTINES

4312
43173
4314
4215
4214
4217
4212
4212
4320
4321
4372
4323
- 43224
4355
4374
4227
4328
L 3 A
4320

L
3]
X

o3 G 03 0 00 0 3 000 0 G G 03 0 0l G 0l 0 ) Gl )

Fo AR AR
RO A

ok

E ORI I OUIEE s B A By x NS B

o

AR N AN NN S I d ooy

00N

L)

)

()

UL TR XY

|
) -

0o h

G

0

1

[FXA]
[

DOEQ4
DEOS
OEOQ&
QEO7
OEOS
QEOQO?
OEOA
QEOR
OEGC
OEOD
OEOQE
QEOF
OEL1D
OE11L
OEL1Z
OELZ
OEL14
QEL1S
CE1L
QE17
QEIS
QELI®

Y OCiA

CEI1E
CELC
OELD
CELE

QELF
QEZO
DEZ1
DEZZ
QEZZ
QEZ4
QEZS
QEZA
OEZ7
QEZS
QEZ®
OEZA
OEZR
OEZC
OEZD
NEZE
OEZF
QEZ0
DOEZ=1

OE>

o R Cee? e

DE=Z 9

OEZ4
OEZS
OEZA
OE=7
OEZ2S

(=T
czoz
4201
7101
SZ40
41ES
4BE7
Ce40
D3zE
P4R0O+A
DCan A

S007 A

DOZF A

PAQIHA
PACEHER
n047 A
Fil2axa
1¥01 A
19F4 A
FAATHA
FTACTEA
co4s A
FOLE A
1901 A
17EE A
L300 A
2002 A

S002 A
FOL1Z A
1207 A
S04 A
SRCEA
1202 A
FO4z A

S000 6
S01A A
DI AHEAQ
c042 A
nDO&s4 A
15E2 A
CZ04 A
41F% A
CoA4 A
CZ0Z A
&O02 A
CROZ A
CFOZ A

CCAd O

DOz

CCAS
CROO

TP2>2DDDD DD

A
D70z A
A
A

11 FEE

SEIFPFOR:

XaT44:

SNERR:

$Z:

77
LD AC2, TEMF
LD ACO, Z(AC2)
BOC FOS, . +2
CAl AC1, 1
RCPY AC1, ACO

- ROC - IRO, $RTS
EQC NEG, $RTS
LD ACZ, NEXTAD
=T ACZ, LSTART
J3R FINDCR
ST ACZ, NEXTAD
LI - ACO, 2
ST ACO, CaL
JER SCAN
JER SYSERR
LD ACO, SYME
SENE ACO, =137
JME . +2
JMP SKIPFOR
JeR SCAN
JZR SYSERR
Lo ACO, SYMA
SKNE ACO, TMFADR
JMP . +Z
JMP SKIPFOR
FILL ACO
RTZ = Z
LI ACO, =
SENE ACO, MODE
JMF 4
LI AT,
JER FULL
JMF $NERR
SKNE ACO, SYMA
RTS (¢)
LI ACO, 26
JMP SYNERR
LD ACO, ZYMA
ST ACO, TMFADR
JER FORSAV
LD ACO, 4(ACZ)
BOC ZR0O, $NERR
LD ACE, TMPADR
LD ACO, Z(ACZ)
Lo AC1, 3(ACZ)
LD ACZ, Z{AC3)
Lo ACZ, 2LAC2)
JER FLADD '
LD ACZ, TMPADR
ST ACO, Z(AC3Z)
ST AC1, 3(AC3)
LD ACZ, TEMP

20 DEC 76

LD ACZ, O(ACE) .

e % e e

PAGE 88

CHECK SIGN OF STEF

" 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 ADDRESE TO FOR-VARIAERL

SAME
NOT SAME
EXIT SYNTAX ANALYZER -

GO ON TO LINE AFTER “NEXT” °

NEXT STATEMENT:
CHECK FASS1 OR PASSZ

FPULL ID ADDRESS

COMPARE TO NEXT IDENT

- IDENTIFIER DOEZ NOT MATCH

NEXT - PASSZ: SAVE ID FTR
GET ADDR OF SAVE AREA

CHECK FOR LEGAL NEXT ADDR
NONE - NO FOR WAS EXECUTED

ADD STEP TO VARIAELE

SAVE NEW VALUE

COMPARE ' TO END VALUE



PACE ASSEMBLER REV-A
ENZIC IMNTERFRETER

20 DEC

EXECUTION ROUTINES

UV Y

BB DHED
'-

NS

0 N R

103

-
-

B0 by D

DO U

03 09D 0 0y

KRR S IY o s B B R TR B (N5 I Y I I s I

BN B =D D 0O

[ T G G G G0 L G 03 UYL 03 Uy ) D)

i,
S
.

PhbhbbhbbPbbdDbbbbdpbbdh

i

4305
. 4404
4407
4402
440%
4410
4411
4417
4417z
4414

4315

4414

OE=Z
OEZA
OEZE
QEZC
OE=D
OEGE
OEZF

= 0OE40
- 0E4Y
- OE4Z

QOE4Z
0EA4

¥ OE4S

QE44
QE47
OE4=
GE4®
OE4q
QE4L
QEALC
QE4D
QE4E

:

OEA4AF
QOESO
OES1
OESZ
OES:
OES4
OESS
QESA
OEST
OESZ
i

i

OESY

: OESA

DETE
OESC
QESD
OESE
OESF
OEAQ
OE&]

’
DELZ
QELD
OEA4
OEAD
DE&A

11 FER 77

CFO1 A LD AC3, 1{AC3)
P4EE#A JER FLCMP
S0o0 A RCFY ACO, AC1
CessS A LD ACZ, TEMP
CTOT A LD ACO, Z(ACZ)
4201 A BOC FOS, . +2Z
7101 A CAI Acl, 1
ac40 A RCPY AC1, ACO
4105 A B IR0, ENYLIN
4E04 A BoC NEG, $NXLIN
CoéesS A LD ACZ, TEMP
S000 A LI ACO, O
004 A =T ACO, 4(AC2)
S000 A RT3 0
CasS A $NXLIN: LD ACZ, TEMP
D204 A LD ACZO, 4(ACZ)
Doao A ST ACO, NEXTAD .
2000 A RTS 0
ooen T LFROOL 4
OZRC T
QDR A
OGO A

SAVESRESTORE SCANNER POINTERS
COZE A SSCAN: LD ACO, LEZTART
DOZC A : T ACO, SVZCAN
COZF A LD AC0, COL
oDo=nD A S ACO, SVSCAN+1
S000 A RTS 0 . '
COZC A RSCAN Lo ACO, SVECAN
ODOZE A =T ACO, LSTART
COzZ0 A LD ACO, SVSCAN+1
OO=F A ST ACO, COL
000 A RTZ 0

INFUT/READ ROUTINES

. LOCAL

SOFF - A XaT42: LI ACO, -1 ,
NO&& A ST "ACO, TEMF+1
S000 A LI ACO, O
noic A ST ACO, OUTDVC
2001 A LI ACG, 1
1701 A JMP . +Z
S000 A XATS1: LI ACO, O
OO&AS A =T ACO, TEMP
2000 A RTS 0
C242 A XAT47: LD ACZ, SYMA
7602 A AISZ ACZ, 2
1202 A JME $IN
FSESH#A XATS0: JSR GETARY
FRATHA JER GETVAL

e W W S W

PAGE ey

CHECK SIGN OF STEP

LOOF OVER - CLEAR NEXT ADDR,
S0 THAT A JUMFP INTO MIDDLE
OF LOOF WILL EBE AN ERROR

GO ON TO FOLLOWING STMT

GET ADDRESES OF START OF LOOF

SAVE NEXTAD THEN CONTINUE ON T

SAVE SCANNER FOINTERS

RESTORE SCANNER FOINTERS

INPUT: - :

TEMP+1 = -1 (FLAG FOR NEW FROM
ouTDVC = 0 (TTY) -

TEMP = 1 (FLAG FOR INFUT)

READ: TEMP=0 (FLAG FOR READ)

INPUT/READ - SIMPLE IDENTIFIER
ADDRESS IN ACZ

GET ARRAY ADDR INTO TMFADR



FACE ASSEMELER REV-A

BASIC

EXECUTION ROUTINES

4417
4418
4419

4420

4471
4427
4473

4434
4455
4426
4427
4428
4429
4320
4321
4437
4433
44324
4435
4434
4437
4433

44239

4440
4441
444z
4443
4444
4445
4434
4447
444g
4449
4450
4451
4452
4573
4454
4455
445¢
4457
4455
4459
4440
44461
4442
4447
aacta
4445
A44L
4447
4443
44469

4470

OE7A

INTERFRETER

OEL7 D244
OEAS 5000
OE&T DOAT
OEAA 1704
OEAR 5001
OEAT DOAT
OEAD 24AR+#A
DESE DEad A
QELF COLS A
QE70O 4514 A
QF71 C0AT A
QE7Z
OE73 1542 A
QE74 CE&4 A
QE7S 2047 A
QE74L C448 A
OE77 D200 A
OF78 DAOL A
GE7? 2000 &
OE7A 1545 A
CE7E C2&d4 A
OE7C CT42 A
OE7D C45E A
OE7E =00 A
OE7F DZ00 A
OFE20 7ROL A
OE=1 7A01 A
OESZ 79FF. A
OE=3 1SFA A
QESd 20000
QE2S 15C2 A
DES&E CORLEA
QES7 DOZE A
QESS T04&4 A
QESY 4206 A
QF24o S000 A
QESE DO&LA A
OESC 24A0#A
OEZD 19FE A
OESE 1723 A
OESF “4AE®*A
QEZQ 04L&
QEZ1 DOZE
QE9Z COLA
OE®Z2 DOZF
DE®4 4504
OE2S 155E
OF A 1200
OE?7 1917
OE®2 12032
OE?? 1550
1202
OE®E 1913
OEDC O3

o T e > s ¢ > B o)

> 2DD>DDILD

4507 A

11 FEB

$IN:

- XERT70:

$INZ:

SCFYN:

$STRO:
FCFYS:

CORYS:

INFUT:

$1-

20 DEC 764

77

ST ACZ, TMFADR
LI ACO, O

ST ACO, TYFFLG
JAMF $INZ

LI ACO, 1

ST ACO, TYRPFLG
JSR STROP

ST ACZ, TMFADR
Lo ACO, TEMP
BOC NZRO, INFUT
LD ACO, TYPFLG
B NZRO, $STRD
JER NDATA

LD ACZ, TMFADR .
LD ACO, VALUE
LD AC1, VALLE+]
ST ACO, O(ACZ)
ST ACL1, 1(ACZ)
RTS 0

JZR SDATA

LD ACZ, TMFADR
LD AC3, SYMA
LD AC1, NSTRW
LD ACO, (AC2)
ST ACO, (ACZ)
AISZ ACZ, 1

Al=Z ACZ, 1

AlsZ ACl, -1

JMF COPYS+1
RTZ 0

JER S2CAN

LD A0, =INEUF
ST ACO, LETART
Lo ACO, TEMP+1
B POS, $2

LI ACO, O

=T ACO, TEMP+1
JER RDOL INE

-.'MF' . . "‘1 )

JIMF $STOP

JER PACK

LD ACO, TYPFLG
ST AZO, STYFE
LD ACZO, TEMP+1
=T ACO, COL
BOC NZRO, $2A
JER DSCANT

JAMP $INERR

JMF $MORE

JIMP $2B

WJER - DSCANZ

JMP $INERR

JMP $MORE

LD

ACO, CoL

FAGE 20

SET FLAG FOR NUMERIC INFUT

SET FLAG FOR STRING INPUT

COPY STRING ADDRESS

;. TEST WHETHER INFUT OR READ

READ NUMERIC DATA
COPY NUMEER TO RESULT

READ STRING DATA

COFY STRING
AC3 POINTS TO SOURCE STRING
AC2 POINTS TO DESTINATION

INFUT FROM KEYEOARD
SET SCANNER TO FPROCESS INPUT

CHECK COLUMN FLAG TO DETERMINE

WHETHER TO FROMFT FOR NEW L
READ NEW LINE

SET STYPE TO O IF NUMERIC
INFUT, 1 IF STRING INFPUT
SCAN FOR INPUT ITEM

CHECK IF 1ST CALL ON LINE
SCAN DATA

SCAN DATA

SAVE PTR FOR NEXT



*ACE ASSEMELER REV-A
FASIC INTERFRETER

SXECUTION ROUTINES

4471
4472
4473
4474
4475
4476
4477
4473
4479
4420

4421

A3az
4323
4459
4325
4424
4427
44253
4439
4590
4421
4393
42932
4494
4475
4494
4497

4493
4499
4500
4501
4502
A503
4504
4505
4S04
4507
4502
4507
4510
4511
4512
4513
4514

4515
4514

4517

as1a

4519

4520

4521

4527

4523

4524

OE>D
QEYE
OESF

OEAD

QOEAL

OEAZ
OEAZ
OEA4
QEAS
OEAG
OEA7
QEAS
QEA®
OEAA
OEAR
QEAC
QEAD
QEAE
CEAF
QEERO
QERL

CERZ
OER=
OEER4
OELRD
OERSL

H

QER7
QERS
OERS
OEERA
OERE
QELRC
QELD
OELRE
OEEF

H

?
OECO
OEC1
OECZ
OECZ
OECA
OECS
OECE

’

.
?

OEC?7
OECS

No&s
1S5RS
CO&?
43506
5015
FO41
1200

Y4AL#

1240
o2
Do40
&AOQ0
CR50
1A0Z
S014
FQ41
12Ch
19FS

ELIARES

12AR
1502
O=C
nO40
L300

CES0

1A01

A

DPID»ITDPIDH

»PILTPTPIIDPDPPDPDIADDPDIDDDD

11 FERE

£ INERR:

$MORE:

$STOPR:

20 DEC 74

77

ST

JSR

LD
BOC
LI
SKNE
JMP
JER

. WORD
(R
ST
FULL
LD
JMP
LI
SENE
JMP
JMF
JER

. WORD
JMP -
LD
ST
PULL
LD
JMP

ACO, TEMFP+1
RSCAN

ACO, TYPFLG
NZRO, $SIN
ACO, 21
ACO, CLASS
$CPYN

MESG

INERR

. ACO, SVECAN
"ACO, NEXTAD

ACO

ACZ, SYNRTN
2(ACZ)
ACO, 22
ACO, CLASS
$CFYS
$INERR -

MESG

MOREIN

$1 :
ACO, SVSCAN
ACO, NEXTAD
ACO

ACZ, SYNRTN
1{ACZ)

READ NEXT NUMERIC DATA

S000

LDOL&?

150D
5015
Foa1
S000
15924

2014

A

>>2>2>D>D> D

PECLEA

NDATA:

$TERR:

LI
T
JER
LI
SKNE

RTS

JER
LI
JMF

ACO, O

ACO, TYFFLG
GTDATA
ACO, 21
ACO, CLASS

SCAN
ACO, 20
SYNERR

READ NEXT STRING DATA

S001
DoLz
S04
5014
FO41
2000
19F &

‘GET NEXT DATA ITEM

A

> P

SDATA:

24980y GTDATA:

1524

A

LI

ST

SR

LI

SENE
RTS

- JMP

JER

JER

ACO, 1

. ACO, TYFFLG

GTDATA

- ACO, 22
ACO, CLASS

$TERR

SAVE
SSCAN

FAGE ¥1

RESTORE SCANNER FOINTERS
VERIFY TYPE

SHOULD BE NUMERIC

; SET POINTER FOR RESCAN OF

- INPUT COMMAND
EXIT SYNTAX ANALYZER TO

RESCAN INFUT
SHOULD EBE STRING

READ MORE INFUT
EXECUTION STOFFED — SAVE
RESTART ADDRESS '

GO TO STOFP RETURN LOCATION

CHECK IF NUMERIC

i TYPE ERROR

i GET NEXT DATA
i CHECK IF STRING



PACE ASSEMELER REV-A 20 DEC 76& FAGE 92
BASIC INTERFRETER 11 FEE 77
EXECUTION ROUTINES

4575 OECY COS532 A LD ACO, DSTART
4526 OECA DOZE A ST ACO, LSTART
4527 OECE CO54 A LD ACO, DPTR
4522 OECT DO2F A ST ~ ACO, COL
4529 OECD 4517 A- ' BOC NZRO, $G4
45320 OECE C832E A $G1: LD ACZ, LSTART 5 FIND NEXT DATA STMT
4521 OECF F2235 A SKNE ACZ, EEND
4522 OEDO 121E A JMP SOUT o NG MORE DATA
4523 OED1 S00Z A LI ACO, 2 B ) '
4524 OEDZ DOZF A ST ACO, COL
4535 OED3 SO00 A LI ACO, 0
45326 OEDG DOSE A ST ACO, STYFE
4537 OEDLS 24/3%A JER SCAN i CHECK IF 13T ITEM ON LINE IS -
4328 OEDL F409%A JER SYSERR ‘ '
45292 OED7 CO42 A LD ACO, SYME
4540 OEDS Flis4#A SKNE ACO, =144 ‘
4541 OED? 1204 A JIME $G3 v
4542 OQEDA CSZE A $G2: LD ACZ, LSTART- i NOT DATA STMT -~ GO ON TO NEXT
45432 OEDR 24ER0#A JER FINDCR
4544 OEDC DCZE A ST ACE, LSTART
4545 OQOEDD 19F0 A - JMP $G61
4546 OEDE CcDiisA $5E3: LD ACZ, =DSCANL 5 ACE = SCAN ROUTINE ADDRESS
547 OEDF 1301 A JHMP . +2
4545 OEEO CD10+#A $G4: LD ACZ, =DECANZ
4542 OEE1 CO&A7. A LD ACO, TYPFLG
4550 OEEZ DOZE A ST - AZO, STYFE
4551 OEEZ 1700 A JsR (ACZ) i SCAN DATA STATEMENT FOR NEXT I
4552 OEE4 19D2 A JMF $TERR
4552 OEES 19F4 A JMF $GZ :
4554 QOEE& COZE A (o - ACO, LETART ;i UPDATE POINTERS
4555 QEE7 DOSZ A ST ACO, DSTART
4554 CQEES COZF A LD ACO, COL-
4557 OEE? [D0S4 A _ ST ACO, DPTR
4552 OEEA 9507#A JER RSCAN
4557 QOEER F87A*A JMP RESTOR
A45L0 '
45461 OEEC 2S05#A $0OULT: JES RSCAN i OUT OF DATA
4542 OEED SO1E A LI ACO, 20
45462 OEEE 2205#A JMF RUNERR
4544
4545 OEEF 0070 A . POOL 5
: OEFO QOEF4 T
OEF1 OEF& T
OEFZ CGES4 T
P QEFZ 0000 A ,
3T Y N oo ' : .
45467 ’ ‘ ,
asLs SCAN DATA LINE FOR NEXT ITEM .
4569 ;
4570 DSCANY - 1ST CALL ON LINE: NO COMMA 15T
4571 DSCANZ - SHOULD HAVE COMMA OR CR FIRST
4572 : ,
4573 RTZ O - ERROR



FACE ASSEMELER REV-A 20 DEC 76 PAGE = 923
BASIC INTERFRETER 11 FEB 77 . |
EXECUTION ROUTINES

4575 Av RTS Z - NORMAL RETURN (STRING OR NUMERIC)

4576
4577 OEF4 SO00 A& DSCANL: LI - ACO0,0 i SET COMMA FLAG
4572 OEFS 1901 A SME .2 S
4573 OEF&6 S001 A-DSCANZ: LI ACO, 1 :
4520 OEF7 DO&7 A T ACO, DTEMP '
4521 OEFS S000 A LI ACO, O i INITIALIZE SIGN FLAG
4552 OEFY LHO&S A sT ACO, DSIGN
4533 OEFA DOZA A ST +ACO, NTYPE .
4524 OEFRE 94AZ®A JER SCAN i SCAN ITEM
4585 QEFC 2000 A RTS (0] H ERROR
4586 OEFD COL7 A LD ACO, DTEMP
4587 OEFE 4102 A BOC ZRQ, $D=2
4538 QEFF SOZC A 1.1 ACO, 7, 11256
4529 OFOD FO42 A SKNE ACO, SYMB
4530 OFQ01 1904 A JMP $D=1
4521 OF0Z SO0D A | ACO, 13 '
4532 OFOZ FDO41 A SKNE ACO, CLASS -
4593 OF04 2001 A RTS - 1 ,
4524 OFOS =000 A RTS 0 . i SYNTAX ERROR
4395 OFOA F4AZ#A $DS1: JER - SCAN ' i SCAN FOR ITEM AFTER COMMA
452%4& OFOQ7 2000 A RTS (0] } ,
4597 OFO8 SOOD A $DSZ: LI ACD, 132 7 CHECK FOR CR
4558 OFO7 FO41 A SKNE ACO, CLASS
4592 OFDA S001 A RTS U :
4600 OFQOR S001 A LI ACO, 1 i CHECK FOR +/-
4601 OFOC FO41 A SKNE ACO, CLASS ’
44502 OFOD 1901 A JMP . +2
4603 OFOE 19046 A JIME $0S3
4460834 OFOF S0ZD A LI ACO, 7=/ 25%6 i +/- : CHECK SIGN
44605 OF10 FO4Z A SKNE ACD, SYME
A4£04 QF1L DOEAS A ST ACO, DSIGN i DSIGN NON-ZERO IF MINLES
4407 OF1Z F4AZHA JER SCAN i SCAN PAST SIGN
44602 OF12 2000 A RTS ‘
44609 OF13 1203 A JMP - $D=4 :
4610 OF1S S01&6 A DST: LI Aco, 22 i CHECK IF STRING OR NUMERIC
4411 OF1A FO41 A : SKNE ACO, CLASS ‘ ‘
4412 OF17 120R A JHMP o %DES i STRING - DONE
S 4412 0OF1S SO1S A sDS4: LI . ACO, 21
4614 OF1Y FO41 A SKNE ACO, CLASS
4415 OFLA 1701 A JMP . +Z H NUMERIC
4416 OFLIE 2000 A RTS [» B - i NEITHER - ERROR
4617 OFLIC CO&S A LD ACO, DSIGN i CHECK SIGN OF NUMEER
4612 OF1D 4105 A BOC ZR0O, $DS5 i 0O - POSITIVE
44612 OF1E 047 A LD ACO, VALUE i NEGATE IF - PRECEDED
44620 OF1IF C442 A , LD AC1, VALUE+1
44621 OFZ0 F4LF+#A ' JER NEGATE
44727 OFZ1 ToaA7 N T ACO, VALLE
44622 OFZZ D44 A ST ACL, VALUE+1
4624 OFZ2 SO00 A $DSS: LI ACO, O i RESET STYFE FOR NORMAL SCAN
44625 OFZ4 DOZE A =T ACO, STYPE ’

4626 OF2Z5 S00Z A RTS 2 i . THEN RETURN
4627 , :
4623 ' RANDOMIZE STATEMENT ROUTINE



FACE ASSEMELER REV-A
BASIC INTERFRETER

EXECUTION ROUTINES

44629
44630
4421
4622
4L
4424
4435
{&28
AL327
443e
4462%
44640
4641
4442
4433
44644
44645
4438
44647
4643

?
OF 24
OFZ7
oFz2
OFZ%
OFZA
OF 2k
OFZC
OFZD

i

&
QF2E
OFZF
QF20Q
OF31
OF32

H

i

4643 -

{£50
4651
2 YAV
44652
4454
4£55
4LLL
{4457
4658
{44659
{660
446461
QL6272
{LE2
4444
4AES
LY. XN
ALLT
{LL
44669
4L70
4671
4L72
4673
4474
44675
QL7
44677
44672
{&77
{4£20
44621

4682

OF3232
OFZ4
OF 25
OF 3L
QF 27
OF 22
OF 32
OFZA
OF2B
OF2C
OFz0

i

OF2E
OF2F
OF 40
OF41
OF 4z
OF4532
OF44
OF45
OF 464

OF47
OF4zZ
OF4%
OF4A
OF4E
QOFALC
OF4D
OF4E
OF4F

WM TN MA
RN N o RO
£

AE10

oo o)

o R ol s R e

S oM

T2

11 FER

x
)
—
1]
0

20 DEC 76

77

LI

ADD

AISZ

SKNE

JMP

JMP

ST

RTS

AC3, 0
ACO, (AC2)

CACE, 1
- ACE, LAST

. +2

XQTS3+1

ACO, RNDNUM
o

RESTORE STATEMENT ROUTINE

CO33 A
DOSE A
000 A
no34 A

A

=000

TIMED WAIT

DAASEA
FAESHA
SCO0
2104
AEOS
5154
79FF
19FE
7EFF
19FE

=000

22D DD

ON

YAADHA
FAES#A
SCO0
4111

DOAS
5000
DO&E
2000

COtL
7801
NO&A
FO&LS
1201
C44%
PA4AF #A
FIATEA

>PPDPDPDPDD DDDTDDD

REDATA:

XOTS4:

$W1:

$RTN:

Lo
ST
LI
ST
RTS

ACO, ESTART
ACO, DSTART
ACO, O

ACO, DFTR
o .

ROUT INE

. LOCAL
ZR
JSR
NOF
EOC
BOC
LI
AISZ
JMP
AISZ
JMP
RTS

CALCUL

~ ROUND

ZRO, $RTN
NEG, $RTN
AC1, 90
AC1, -1
-1

ACO, -1
W1

)

STATEMENT ROUTINES

XROTS5S:

XRTSé:

JSR
JSR
NOP
EoC
BOC
ST
LI
8T

RTS
LD

- AISZ

&7
SKNE
JMP
RTS
LD
JER
JMP

CALCUL
ROLIND

ZRO, XQTS7
- NEG, XQT57

ACO, TEMF
ACO, O
ACO, TEMP+1

0
ACO, TEMP+1

ACO, 1

- ACO, TEMP+1

ACO, TEMP
. +2

o
AC1, SYMA
EFIND
NOGO

«e We W &

PAGE 94

ADD UF ALL OF MEMORY
FROM O TO LAST

STORE INTO RANDOM NUMEER

RESTORE DATA POINTERS

GET DELAY TIME IN MILLISEC

RETURN IF TIMEI=0

DELAY 1 MILLI-SECOND
DECREMENT MILLISEC COUNTER
CONTINUE LOOF IF NOT DONE
GET EXFRESSION INTEGER VALUE
VALUE <= 0 -- ERROR

INITIALIZE COUNT

INCREMENT STMT# COUNT

CONPARE COUNT TO VALLE
EQUAL - PROCESS GOTO
NOT EGQUAL - GO ON TO NEXT

FIND STMT#

S



FACE ASSEMELER REV-A 20 DEC 76 PAGE 99
BASIC INTERFRETER 11 FER 77
EXECUTION ROUTINES
44523 OFS0 D240 A ST - ACZ, NEXTAD
4634 OFSL &400 A PULL ACO
4425 OFSZ2 2002 A RTS 2
Q42E . '
4627 OFS3 S016 A XQTS7. LI  ACO, 22 i ON ARGUMENT OUT OF RANGE
446282 OFS4 22C5SkA JMF RUNERR .
4+£89 . '
4£70 STRING PROCESSING ROUTINES
4521 :
4692 OFSS C2342 A XQTSS: - LD “ ACZ, 2YMA i STRING ID
4692 OFSE& CZO3 A LD . ACO, 3(ACZ)
44624 OFS7 1701 A JMP - $STK
44695 OFSS CO42 A XEBTSY: LD ACO, SYMA i STRING CONSTANT
446%& OFSP S202 A $STK: LI ACZ, 2
AL%7 OFSA 249B#A JER PUZH i PUSH ONTO OPERAND STACK
4633 OFSE 92C7#A JMF EXFERR
4499 OFSC S00% A LI ACO, S i STRING ADDR IS TYPE S
4700 OFSD 249B#A JSR PUSH '
4701 OFSE 22C7+#A JMP EXPERR
4702 OFSF =000 A RTS o
4703 OF&0 C257 A STKSTR: LD ACZ, SSTART i TEMPORARY STRING: CUOPY
4704 0OF61 COSS A LD ACO, SCaL. i LENGTH THEN PUT ON STACK
4705 OF62 7AFF A AISZ ACZ, -1
4706 OF&£Z DZOO A ST ACO, (ACZ)
4707 OF&4 SC20 A RCPY ACZ, ACO
4702 OF&S 19F3 A JMP $STK
470%
4710 ; STROFP: GET STRING OFERAND
4711 ;
4712 STRING ADDRESS IS RETURNED IN EOTH ACO AND ACZ
4713
4714 OF&6 S202 A STROP: LI AC3, 2 ;i PULL FROM OFPERAND STACK
4715 OF&7 S490#A JER FPULL
471& OF&E SACTxA JER SYSERR
4717 OF&® Fi147+#A SKNE ACO, =7 i CHECK IF SUBSTRING
4718 OF&A 1906 A JMP $7 '
4719 OFAE 7SFE A AISZ ACO, -5 i SHOULD BE STRING
4720 QF&C F4C3#A JER OPERR
4721 OF&D 247C#A JER O FULL i PULL STRING ADDRESS
4722 OF&E F4C2%#A JER SYSERR :
4723 OF&F SEOO A RCPY ACO, ACZ .
4724 OF70 3000 A : RTS 0
4725 OF71 24AS#A $7: JER STRTMP i ALLOCATE TEMF AREA
4726 OF72 942C#A JSR FULL. i PULL SUBSTRING INFO
4727 OF732 94C2%A JSR SYSERR
4723 OF74 SDOO A RCPY ACO, AC1
4729 OF75 S49C#A JER PULL i PULL STRING ADDR
4720 OF76L Q4C#0 JSR SYSERR ’
4721 OF77 SEOO A RCFY - ACO, ACZ ‘
47322 OF72 7A01 A AIS2 AC2, 1 i AC2 = STRING START
4723 OF77 1520 A JER "GETFCN i PULL SUBSTRING FUNCTION #
"4724 OF7A CEFF A LD AC3, -1(ACZ) i MAXSTR = STRING LENGTH
4735 OF7E DCS2 A - ST AC3, MAXSTR
4736 OF7C F125#A SKNE ACZO, =191 i

CHECK SUBSTRING TYPE



PACE ASSEMELER REV-A
BASIC INTERPRETER
EXECUTION ROUTINES

4737
4738
47327
4740
4741
4747
4743
4744
4745
4744
4747
/4742
4749
4750
4751
4732
4733
4754
4735
4754
4757
4758
4759
4760
4761
4767
474632
4744
47465
4766
474L7
4762
47469
4770
4771
4772
4773
4774
4775
4776
- 4777
477¢
4779
4780
4721
47582
4722
4754
4735
4734
- 4737
- 4723
- 4789

OF7D
OF7E

OF7F -

OFZ0
OF21
OF22
OF2z
OF34
OF a5
OF 34
oFs7
oFa2
OF&¥
OF=A
QF2R
oFaC
OF&n
OF2E
OFaF
QF %0
OF 1
OF 22
OF22
OF 93
OF 95
OF9&
OF<7
oF s
OF 92
OF2A
OF 2
OF2C
OF<D
OFYE
OF 2F
OFAD
OFA1l
OFAZ
OFAZ

OFA4
OFAS %

OFAL
OFA7
OFAS
OF A%
OFAA
OFAR
OFAC
OFAD
OFAE
OFAF
OFEO
OFE1

OFEZ

5100

1714 A
F1324%AQ
1918 A
SC40 A

Z010 A-

4501 A
FII0#A
79FF A
SCOO A
AZDS#A
4501
SO7F
DoSse
C2FF
7001
&S430
421D
7601
LD
nose
1?10
SC40

2C10
PCE9
DoS®
120A
2D1o
SC40
TS
1201
Co59
3720
FOSY
7001
&DO0
Dos%e
cose
4107

SCO0 A
COSE
FOS%
1201
19F2
o257
OS2
7AFF
Dzo0
SC20
2000
0007
OORF

> DPPI>ITDD

PDPPDPDPDPDPDDDPIPIDDDDPDIDDDIDDDLIDDIDDD

11 FEB

MIDFCN: -

LEFFCN:

RIGFCN:

$FIX:-

20 DEC 76

77
JMP LEFFCN
SKNE ACO, =192
JMP RIGFCN
RCFY - ACL, ACO
SHR AC1,2,0
CBOC NZRD, . +2Z
JMP SUBERR - - -
AISZ AC1, -1
NOF -
"AND ACO, =0FF
poc ¢ TRO, . +2
LI ACO, 127
ST ACO, MAXSTR
LD ACO, —1(AC2)
CAT ACO, 1
RADD AC1, ACO
BOC POS, $FIX
CAl ACO, 1
SKG ACO, MAXSTR
ST ACO, MAXSTR
JIMP $CPY
RCPY AC1, ACO
LI AC1,0
SHR ACO, 2,0
SKG - ACO, MAXSTR
ST ACO, MAXSTR
JMP $CFY ’
SHR AC1,8,0
RCFY ACl, ACO
SKG ACO, MAXSTR
JMP . +2
LD ACO, MAX3STR
SFLG CARRY
SURR ACO, MAXSTR
CAl "ACO, 1
. RXCH ACO., AC1
ST ACO, MAXSTR
LD ACO, MAXSTR
poC ZRO, $FIX
JER GETS
JSR PUTS
NOF ) '
LD ACO, SCOL
SKNE ACO, MAXSTR
JMP $FIX '
JMF $CFRY2
LD ACZ, SSTART
LD ACO, SCOL
AISZ ACZ, -1 .
ST " ACO, (ACZ)
RCPY ACZ, ACO
RTS 0
. POOL S

we we W we

" IF NO LENGTH SPEC,

FAGE 96

MID$ (STRING, FIRST,LENGTH)
AC1 = START COLUMN (O UF)

ERROR IF START WITH CHAR O

UsSE 127
SAVE LENGTH (TEMP)
CHECK SUBSTR LEGALITY

ETART > LENGTH -- RETURN NULL

ACO NOW HAS LENGTH OF REST OF

LENGTH TO COPY MUST BE <= LENG
OF REMAINDER OF STRING

LEFTS

START WITH 13T CHARACTER

CHECK LENGTH <= LENGTH OF STRI
SAVE LENGTH IF <=

RIGHT$ - LAST CHAR = LAST OF =

FIRST = = (MINC(LEN,MAX) - MAX)

SAVE SUBSTRING LENGTH
NULL STRING IF LENGTH=0

COFY AS MANY CHAR AS NEEDED
TO TEMP STRING

FIX UP TEMF STRING; RETURN ADD



PACE ASSEMELER REV-A
INTERFRETER 11 FEBE
EXECUTION ROUTINES

BASIC

4720
4791
4792
4793
47394
47%5
4796
4797
4798
479
4300
4201
4802
4203
4304
4805
42046
43207
4208
4209
4810
4211
4812

813
4214
4815
421¢&
4217
4218
4319
4820

4321

4322
4873
4524
4323
4826
4827
432¢
4229
4820
4231
4332
48373
42724
4335
43236
4527
4=
432

4240

OFBZ
OFE4
OFES
i
i

OFEA&
OFRB7
OFBS
OFE®
OFBRA

OFBE

OFRC
OFED
OFEE
OFBF
QFCO
OFC1
QFC2
OFC3
OFC4
OFCS
OFC4
OFC7
OFC2
OFC?2
OFCA
OFCE
OFCLC
OFCD
OFCE
OFCF
OFDO
OFID1
OFDZ
OFD=
OFDR4
OFDS

OFDé&
OFD7
OFD2
OFD¥
OFDA
OFDE
OFIDC
OFDD
i

OFDE
OFDF
OFEO

STRING—}NUMERIC.FUNCTIONS: LEN,

QOCOo A
on1o0 T
0000 A

STRING COMFARISON
1SAF A XAT61:  JSR
DOSE A 1)
5303 A LI
PL4ACHA JER
FACIHA JER
F4RCHA JSR
FACREA JER
DO&O A ST
15A7 A JSR
7R01 A AISZ
CCSE A LD
7E01 A AISZ
C45E A LD
73FF A AISZ
DasF A ST
Czo0 A $CLODP: LD
C700 A LD
24QA4+%A JER
1202 A JMP
S0OFF A LI
1907 A - WJMP
5240 A $GE: RXOR
4506 A BOC
7EO01 A AIS
7A01 A AISZ
ACSF A nsz
1?F4 A JMF
S000 A LI
1201 A JMP
S001 A $GT: LI
CREO#A $SCMF: LD
PIIZEA JMF
5202 A GETFCN: LI
F4ITHA : T JSR
F4CH#A JER
72FD A AISZ
DLCEHRA JER
PLICEA JSR
FACIHA JSR
2000 A RTS
S202 A XAT6Z: - L1
PRICHA JSR
PACERA JSR

20 DEC 76

77

STROP
ACO, OPZ

ACZ, 3
PULL
SYSERR
PULL
SYSERR
ACO, OFPZ
STROP
ACZ, 1
AC3, OP2
ACE, 1
AC1, NSTRW
A':l ] "1
AC1, OPZ+1
ACO, (AC2Z)
AC1, (AC3)
SKL

$GE

ACO, "’1
$SCMP
AC1, ACO
NZRQ, $6T
ACE, 1
ACZ, 1
OF2+1
$CLOOP
ACO, O
$SCMP
ACO, 1
ACS, =TAB3A
XOPER

AC3, 2

PULL
SYSERR
ACO, -3
OFERR
PULL
SYSERR
0

AC3, 3
FULL
OFPERR

PAGE 97

i PULL 2ND ADDRESS

i, PULL RELATION

i PULL 1ST ADDRESS INTO ACZ
i RELOAD 2ZND ADDRESS

i COMPARE STRINGS

i FIRST < SECOND
i CHECK IF EQUAL

i DECREMENT WORD COUNT
NOT DONE
3 FIRST = SECOND

..

FIRST > SECOND

COMPARE RESULT IN ACO -
EXEC OFPERATOR & FUT
RESULT ONTO STACK

. W e e

i PULL FUNCTION FOINTER
i SHOULD BE TYPE 3 (FUNCTION)

i PULL FUNCTION. ID INTO ACO

ASC, VAL
i PULL LPAREN OFF OF OPERATOR ST



PACE ASSEMRLFR REV-A

EASIC INTERFRETER

EXECUTION ROUTINES

4841
4242
4343
4244
4245
4244
4247
4242
4249
a250
as51
4g52
4253
4854
4855
4256
4557
4552
4359
4260
a261
4362
FEVE
4244
4565
ASAL
4z47
4242
4c6
4570
4871
437z
4373
4874
4875

4876

4377
4872
4579
4220
4a81

OFE1
OFEZ
OFE?Z=

OFE4

OFES
OFE&
OFE7
OFE2
OFE?
OFEA
OFEDR
OFEC
OFED
OFEE
QFEF
QOFFO
OFF1
OFF2
OFFZ2
OFF4
OFFS
OFF &
OFF7
OFFZ
OFF=%
OFFA
OFFE
OFFC
OFFD
OFFE
OFFF
1000
1001
1002
1004
1005
1004
1007
1003
100%
100A
100B
100
100D
100E
100F

i

1010
1011
1012
101=

4101 A
PAC2EA
1522 A
DOSC A
15F0 A°
CEEC A
F122Z+#A
1705 A
F1z1i#A
170A A
CzZ00 A
PARLEEA
FHIE#A
C&00
Cz01
7200
1201
G000
2C10
19F7
ESI WA
Da3zE
5002
DOsF
S000
DOZA
DOZE
P51l
1204
1202
5015
FO41
12063
000

VAL :

$0:
no4:=
PSOVEA
-047 A
442 A
@IOZ#A
on74
OOR7
OOER:S
onze
OE4F
QOEF4
OESS

>Prp>»>T22222222DD>DD>D>DDIDD

SNLUIM:

4<4—-4—-DD-

11 FEB

LENFCN:

ASCFCN:

VALFCN:

20 DEC 74

77 )

Eac ZR0O, . +2Z
JER OFERR

JER STROFP

ST ACO, OF1
JER GETFCN

LD AC2, OP1
SKENE - ACD, =183
JMF ASCFCN
SKNE ACO, =184
JMF . VALFCN
LD ACO, OCACZ)
JER INTFL
JMF RESULT

LD AC1, O(AC2)
LD ACO, 1 (ACZ)
AI=Z ACL, 0

JMP . +2Z

LI ACO, O

SHR ACO, &, 0
JMP $VAL ‘
JER SSCAN

ST " ACZ, LSTART
LI ACO, 2

ST ACO, COL

LI ACO, 0
T ACO, NTYFE
ST ACO, STYPE
JER DSCANT

JMP $0

JMF $0 :

LI ACO, 21
SKNE ACO, CLASS
JMP SNUM

LI ACO, O

=T ACO, VALUE
= ACO, VALLIE+1
JSR RSCAN

LD ACO, VALLE
LD AC1, VALUE+1
AMF RESULT

. POOL 7

DEF STATEMENT ROUTINES

CE42 A XQTL3:

nDsas A :
c201 A
450E A

LD
ST
LD

Boc.

ACZ, SYMA
ACZ, TEMP .
ACO, 1 (AC2)

'NZRO, $DUP

e we W W

PAGE 98

GET STRING OFERANL
GET FUNCTION NUMEER
RELOAD STRING FOINTER

TEST IF LEN (145)
ASC (133), OR VAL (124)

LOAD LENGTH FROM WORD O OF STR

LOAD 15T 2 CHAR
IF LENGTH=0, RETURN O

RETURN FIRST CHARACTER

VAL: SCAN STRING AND RETURN NLU

VALUE == O IF NOT NUMERIC
ERROR
END OF LINE

CHECK IF TYFE IS NUMEER
ERROR OF SOME SORT: RETURN O

RESTORE SCANNER FPOINTERS
LOAD VALUE

TEMP = SYME POINTER
CHECK IF FREVIOUSLY DEFINED



PACE ASSEMELER REV-A

BEASIC INTERPRETER

11 FER

EXECUTION ROUTINES

a3sv
4390
4291
3392
4393
4894
agos
4z96

4597

429a
4299
4900
4901
490z
4903
4504

4305

406
4207
408
4209
4310
4911
4312
4313
4915
4915
4914
4317
421
4919
4220
4971
4322
4922
4224
425
4224
4927
4328
4332
4930
4321
4932
493232
4924
4935
49324
4337
4932
4929
4940
4741
4942

1014
1015
10164
1017
io1=
1019

1014

101E
1012
1010
101E
101F
1020
1021
1022
1022
1024
1025
10246
1027
10:2
1029
10ZA
102k
102C
102D
10ZE
102F
1020
1031
1032
1033
1024
1025
1024

1037

1032
1037
102A
102E
10322
1020
103E
10Z2F
1040
i041
1042
104z
1044
1045
1046

coig
nDzo1
nosz
2000
DEAD
co43
Dzoz
SO00
DoOSz
S000
CRAeS
COSF
nzoz
2000
SOZ0 A FDUP:
PECEEA

CXDTEA:

XQATES:

i > v o e > s T ol 5 T T > B o s » s & P e o

20 DEC

77

LD
ST
sT
RTS
LD
LD
ST
LI

5T

RTS
LD
LD
sT
RTS
LI

JME

76

ACO, CURLIN
ACO, 1(ACZ)
ACO, FNLINE
0 .
ACZ, TEMP
ACO, SYMA.
ACO, 3(AC2)
ACO, 0
ACO, FNLINE
0 .

AC2Z, TEMP
ACO, COL
ACO, 2(AC2)
0

ACO, 32
SYNERR

USER FUNCTION FROCESSING

S204

COZE A
FAIERA
1922 A
CO2F A
FL4TERA
191F A
CO5Z A
Q4IE+A
1910 A
S4ASEA
nDo4a7 A
D44z A
S20Z A
D40 HA
DETIEA
78FC A
PLTTEA
P420#A
PICIEA
SEOQO
CZ01

4100
CZO3
4104
SFO0
Co47
c44z
o202z
D70z
o202
DOZF
CAO01

n4sz
24AF #

A XQTL&7:

> D>2>Pp2>2>PD>2>DDD

LI
LD
JER
JMFP
LD
JER
JAMF
LD
JER
JME
JSR
ST
sT
LI
J2R
JER
AISZ
JER
J2R
JER
RCFY
LD

- BOC
LD

EOC
RCPY
LD
LD
ST
ST
LD
ST
LD
ST
JER

AC3, 4

ACO, LETART
PUSH
FNERRZ
ACO, COL
PUSH
FNERRZ
ACO, FNLINE
PUSH
FNERR2
CALCUL
ACO, VALUE
AC1, VALUE+1
ACE, 2

PULL
SYSERR

-ACO, -4

OFERR
PULL
SYSERR
ACO, ACZ
ACO, 1 (ACZ)
ZR0O, $FNER

CACO, 3(ACZ)
* ZRO, $FNER

ACO, ACTE

ACO, VALUE
AC1, VALLE+1
 ACO, Z(AC3)

ACL1, S(AC3)
ACO, 2(AC2)
ACO, COL :
AC1, 1(AC2)
AC1, FNLINE
EFIND

; PUT LINE NO.

FAGE 99

INTO SYMEOL TAEGLE
!

COPY PARAMETER ADDRESS

SAVE EXPRESZION START COLUMN

DUPLICATE FUNCTION DEF

START FUNCTION FROCESSING
SAVE LSTART, COL, FNLINE

; PLLL FARAMETER

FULL USER FUNCTION FOINTER

)

CHECK TO EE SURE FUNCTION EXIS

STORE PARAMETER VALUE

SET STARTING COLUMN OF EXPRESS

SET STATEMENT NO.

- FIND THE LINE



FPACE ASSEMELER REV-A
BASIC INTERFRETER

EXECUTION ROUTINES

4943
4944
4945
4944
4947
4948
4949
4950
4951
4952
4953
4954
495
4956
4957
4952
4952
4940
49461
4942
4943
4954
4985
A984
4967
4968
4969
4970
4971
4972
4973
4974
4975
4974
4977
4972
4979
4920
4931
4932
4923
4954
4925
4934
4937
4933
4929
4990
4991
4992
4993
4994
4995
4996

1047 °
1042
1049

1044 ¢

104E

104
1040
104E
104F
1050
1051
1052
1053
1054
1055

10546

?

H

1057
1058
1059
105A
105E
105C
105D
105E
105F
1040
1041
10462
10463
1044
1045

1046

1067 ©

10462
10469
104A
106B
104C
10AD

1046E

106F
1070
1071
1072
1073
1074
1075
1076

2L

xR Y
[e) !'I:I

é
0

Lo I ] l)

RO |
i)
) v
ﬂ!ﬂ

*A
A
A
A-
#A
A
*A

=g i

-l“- )
e
l"'t S

°4C'*ﬁ
noSz A
F49CEA
FACTEA
DOZF A
PEITRA
FAC2EA
DOZE A

e ™ 4™

S000 A

11 FEE

/
$FNER:

FNERRZ:

XQTALS:

20 DEC 76

77

JMP FNERR -
ST ACZ, LSTART
RTS 0o

LI ACO, 13
JMP RUNERR

LI ACS, 4

JER PULL

JSR OFERR

ST ACO, FNLINE
JER PULL

JER OFERR -

ST ACO, COL

J5 PULL

JER OPERR

ST ACO, LSTART
RTS 0

PAGE 100
SET SCAN LINE POINTER
FUNCTIONS NESTED TOO DEEF

END FUNCTON FPROCESSING
PULL FNLINE, COL, LSTART

POKE, OUT COMMANDS — WRITE INTO MEMORY OR PERIPHERALS
WAIT COMMAND - WAIT FOR PERIPHERAL RESPONSE

A4ASHA

F4RSRA.

SCOo0 A
1201 A
S000 A
DO&O A
FAASHA
SARTHA
SCO0 A
DOSE A
P4 %A
Y4LS%A
SCO0 A
posc A
24AA#A
;CSE A
SE A
F14 0
1219 A
F144+AQ

1210 A

Co11 A
410F A
SCCO A
4111 A
FOCD®A
120F A
CIZ2 A
FDICHA
1201 A
12908 A
FCD1#A

XQT7:3:

Xar79:

XQTEAL:

JZR
JER
NOP
JMP
LI
ST
JER
JER
NOF
ST
JSR
JER
NOP
ST
JSR
LD
LD

- SKNE

JMP

SKNE -

JMF
LD

BOC.
RCPY

BOC.
SKNE
JMP
SKG
SkG

JMP

JMP
SKG

CALCUL
ROUND
. *2

ACO, 0
ACO, OP3

- CALCUL

ROUND

ACO, OFPZ
GETVAL

~ ROUND

ACO, OP1
GETFCN
AC3, OFP1
AC1, OFZ
ACO, =154
SOUT

ACO, =199

$SWAIT

ACO, PROT
ZRO, $FOKE
AC3, ACO
IR0D, $44
ACO, =2

$44

ACO, ESTART

ACO, =FIRST~-1

. +2
$44
ACO: =0F

i

GET 2ZND PARAMETER

WAIT: GET 3RD PARAMETER (XOR)

WAIT, 2 ARGUMENTS

(DATA)
GET 15T PARAMETER

(ADDRESE)

FULL FUNCTION NUMEER

FOKE: CHECK FOR FROTECTION

POKE ERROR IF LOC O
POKE ERROR IF LOC Z

POKE ERROR IF WRITING INTO EBAS

POKE ERROR IF LOC OA-OF



PACE ASSEMELER REV-A 20 DEC 76 ' ~ PAGE 101
EASIC INTERPRETER 11 FEB 77
EXECUTION ROUTINES

4927 1077 FLCE®A SKG ACO, =%

4993 1072 1901 A JMP . +2

4999 1079 1907 A JMP $+44

S000 107A C42% A LD AC1, TOPRAM i POKE ERROR IF DISK RAM AREA
S001 107E 94A4=A- JSR SKL

5002 107C 1704 A JMF - $44

S003 1070 CASE A $POKE: LD AC1, OPZ i POKE - WRITE INTO MEMORY
5004 107 D700 A ST AC1, (AC3)

SO0 107F F700 A SKNE AC1, (AC3) i. VERIFY

S00& 1050 000 A RTS 0 _ .

S007 1031 SOFC A $44: .1 ACO, 44 i3 POKE ERROR (WARNING ONLY)
S008 1082 YoC4#A JMP - WARNING . :

SO0 1032 SCCO A $0UT: RCPY AC3, ACO ; OUT - WRITE TO FERIFHERAL
S010 1034 A4D7#A OR ACO, =08000

S011 1085 SFOO A RCFY ACO, AC3

S012 1036 D700 A ST AC1, (AC2) —

S013 1037 2000 A RTS (o) '

S014 1022 C300 A $WAIT: LD ACO, (ACR) - ; GET PERIFPHERAL DATA

5015 10239 460 A LD - AC1, OP3 i XOR WITH 3RD ARG
501461024 S=240 A RXOR - AC1, ACO

S017. 10SR ASSE A AND ACO, OPZ i AND WITH 2ND ARG

5018 102C 41FE A BQC ZR0O, $WAIT i WAIT UNTIL NON-ZERO

S019 102D 2000 A RTS 0 i WAIT IS DONE

5020

S50z1 ;. NUMERIC->STRING FUNCTIONS: CHR$, STR$, HEXS

5022 '

2022 103E P4A5xA XAT74: JSR STRTMF i ALLOCATE TEMP STRING FOR REZLUL
S024 105F ¥4A2%#A JSR CALCUL i GET OPERAND

S0Z5 1090 DO71 A ST ACO, X

S0ZA- 1091 DAT7Z A 5T ACL, X+1

D027 1092 24AA%A JSR GETFCN i PULL FUNCTION NUMEER
SOZ2 10?93 SEOO A RCPY ACO, ACZ

5029 1094 CO71 A LD ACO, X i LOAD ARGUMENT

SO20 1095 C472 A LD AC1, X+1

S031 10%& F2iAxA SKNE AC2Z, =181

G032 1097 170F A JMF CHRFCN |

S033 1092 CC1C A LD ~ ACE, 0UTDVC i STR$, HEX$: SAVE QUTDVC
Q034 1099 A200 A FUSH “AC3 .
S035 107A S304 A LI ACZ, 4 i OUTDVC = STRING

SO24 10%E DIZIC A ST ACZ, OUTDVC

SO37 109C F15#A SKNE ACZ, =194

S032 107D 1904 A JMF HEXFCN v

S037? 109E 94BA#A STRFCN: JSR FLDEC ; STR$: CONVERT ARGLMENT TO STRI
S040 109F 4400 A $STRZ: PULL ACO ‘ i RESTORE OUTFPUT DEVICE
5041 10A0 DOIC A 5T ACO, OUTDVC

S042 10A1 2AL#A JMF STKSTR i STACK THE STRING

SO047Z2 10AZ 24R5#A HEXFCN: JSR ROUND _ i HEX$: CONVERT INTEGER
5044 10AZ SCCO A NOF C ; TO HEX STRING (“XXXX7)
5045 10A4 SEOO A RCPY ACO, ACZ :

S04+ 10AS PS3ICHA JER FUTWA

S047 10A&6 17F3 A JMP - $STRZ ; CLEAN UF AFTERWARD

5042 10A7 ?4B5#A CHRFCN: J2R ROUND i CHR$ - CONVERT RIGHT BYTE OF I
5049 10AZ2 SCO0 A NOF - i TO AN ASCII CHARACTER

S030 10A7 AIDSH*A AND ACO, =0FF .



FACE ASZEMBLER REV-A
BASZIC INTERFRETER

EXECUTION ROUTINES

o051
5052
S053
054
SOES

5054
S057

5058

5059
SOAD
S041
D082
S053
S50&4
SO&S
S066
S0&7
S062
S0&9
S070
5071
Q072
S072
S074
S07%
S074&
SO77
S072
S079
S0=20
S0zl
S0oszZ
Sosz
S024
G025
S024

S037

S0o%.

S089
5090
5091
5092
- S092
85094
s095
- 5094
- 5097
098
5099

10AA
10AR
10ALC

10AD
10AE
10AF
10RO
10E1
10RZ

;i

10R2
10R4
10ES
10B4
10E7
10E2
10E%
10EA
10EE
10EBC
10ED
10RE
10LF
1000
1021
1002
1003
1024
1005
10CA
10C7
1002
ioCe
10CA
10CE
10CC
10CD
10CE
10CF
1000
1001
1002
1003
1004
10DS

947G %A
SC00 A
PEALEA

oCcC7
oo2A
QOC7
OOFF
QOES

QO

DPDPADD A

11 FEE

20 DEC 76

77

JSR
NOF
JMF

. POOL

PUTS
STKSTR
I3

FAGE 102

i PUT TEMFP STRING ON STACK

SIZE COMMAND - DUMP ADDRESS RANGES

F49F #A
A3 %A
1274 7T
Caz3 A
L 3 AL 8
CeE3% A
2420#A
4A1#A
1277 7T
Cazs A
24I0+%A
CESS A
2420A
Z4A1 A
127 7T
cesl oA
F420EA
cazs A
F4e0eA
FEPF#A

SIZE:

TRACE - ON

9001 A
1701 A
SO00 A
nois A
2000 A

SET TERMINAL WIDTH

SAATA
F4ES*A
SCO0 A
PD1THA
SO0F A
D1RA

TRCON:

TRCOFF:

XRT77:

TWIDTH:

1201 A

C1i9#A
OO1E A
COlE A

SR

JER

. WORD
LD

J5

Lo
JER
JER

. WaRD
LD
JER
LD
JER
JER

. WORD
LD
JER
LD
JER
JMF

OR OFF

LI
JMP
LI

1)

RTS

“JER

JER
NOP
SKG
LI
SKG
JMP
LD
ST

LD

CRLF

MEZS

MSZ1 :
AC2Z, ESTART
PUTW

ACZ, EEND
FUTW

MESG

MSZ3

ACZ, EEND
FUTW

ACZ, ANEXT
FUTW
MESG
MSZ4

ACZ, SY2
PUTW

ACZ, SY1
PUTW

CRLF

ACO, 1

. +2

ACO, O

ACO, TRMODE
v} -

CALCLIL

* ROUND

ACO, =14
ACO, 15
ACO, =132

. +2

ACO, =132
ACO, LINLEN
ACO, LINLEN

i PRINT ADDRESS RANGES

" ; CR/LF , .RTS

i MUST BE EETWEEN 15 AND 132

i CALCULATE LAST (PACKED) FRINT



FACE ASSEMELER REV-A

BASIC INTERFRETER 11 FEB
EXECUTION ROUTINES

5100
5101
5102
21032
5104
5105
S106
5107
S102
S10%9
8110
o111
S112
5113
114
5115
S114

S117

10D6&
1007
100:
100
10DA
100E

i

100C
1000
10DE
100F
10EOQ
10E1

’
10E2

10EZ=

s

723F2 A
DO1F A
CORI#A
EOLE A

D020 A-

2000 A

77

AlsZ
ST
LD
ADRD
ST

RT=

CALL STATEMENT (NO

FAASED XQTE0:
PAESRA

SCO0
SFOO
1700
S000

Q2F1
OOOE

>4 ITDD

JER
JER
NOF
RCPY
JdE

RTS

. FOOL

20 DEC 7&

ACO, —-14

ACO, LZONE
ACO, =INEUF
ACO, LINLEN

ACO, ENDBUF

0

FERAMETERS)

CALCLUIL
RIOUND
ACO, ACS
(AC3)

0

b

H

FPAGE 103

(LAST 14 COLUMNSZ)

CALCULATE END OF INFUT EUFFER

COFY ADDRESS
CALL THE ROUTINE



PACE ASSEMELER REV-A

BASIC INTERFRETER 11 FEB 77
MATH PACKAGE ROUTINES

5118
5119
D120
S121
S1z2
S123
5124
D125
S1ZA
S127
5122
S12%
G120
S131
5132
S133
51324
S135
5136
5137
S122
o132
5140
S141
5142
5142
5144
5145
S14é
S147
514
5149
3150

5151

S152
Sis2
5154
S155
S154
S157

S158

S159

5160
Si41
51462
5143
5144

C S14S
| S166
- S1&7
L S148
5149

5170

i
i
i
H
i

i
i
H
i
i

SIS0

. FAGE

. LOCAL :
LLLELLILSLL TS ST LIS LSS LSS ST LS LSS0 7007

20 DEC 76

FPAGE 104

\

“MATH FACKAGE ROUTINES”

FLOGATING FOINT NLMBER FORMAT:
€ 32 BITS / 2 MEMODRY WORDS / 2 REGISTERS )

1: I THO’S‘CGNPLEMENT FRACTION I

-~ —

2. I FRACTION (CONT-D)

-I-

I 275 COMP EXPONENT I

15

87

0

S LLLTELIIELITILLLLTIELILT LIS LLSLITLIIILILTSILLSTILELALIILLIIIITIII7L ]

me  ws e e e We e %ms e mi % e i % e

i
}
i
?

10E4
10ES
10EA
10E7
10ES
10EY

10EA

10ER
10EC
10ED
10EE
10EF
10FO
10F1

ALL ROUTINES ARE CALLED AS FOLLOWS:

ON ENTRY. FIRST COFPERAND

IS IN (ACO, ACL);

SECOND OPERAND IS IN (ACZ, ACS).

ON EXIT, THE RESULT
ACZ AND ACE ARE NOT
REQUIRING

2 OFER

ANDS,

IS LEFT IN (ACO,ACYL).
SAVED EBY ROUTINES
THE QVERFLOW FLAG

IS SET ACCORDING TO THE OVERFLOW CONDITION.

ROUTINES CALLED BY THE EXPRESSION ANALYZER ALSO

HAVE THE FIRST OFPERAND

SECOND OFERANMD IN (OFZ, OFZ+1).

FLCMP FLOATING COMPARE

(ACO) = SGNC(ACO, ACL)Y-(A

RESUILTS: 1 (ACZO, ACL)

>
Q0 (ACO,ACL) =
-1 (ACO,ACL) <

L502#8 FLCMP: JSR
5201 A SIGN: t.1
4103 A BOC
4203 A BEOC -
SZFF A LI
1901 A JMF
S2Z00 A $Z: LI
SC20 A $X: RCFPY
2000 A RTS
0024 A CPOOL
11CS T

LOGICAL ROUTINES

24E4%A FLNOT:  JSR
SCO0 A -  NOP
7000 A CAI

FLSUB
ACZ, 1
ZRO, $Z
POS, $X
AC2, -1
$X
ACZ, O
ACZ, ACO
o

2

IFIX
ACO, O

IN (OF1,0P1+1) AND THE

36363635 7 36 03 036 3036 36 36 36 40 3 3 30 30 50 30 95 30 4 3038 36 30 36 40 38 30 30 3 40 36 30 S0 030 30 30 S 0 300 30 I 3 S0 W HF R H I F R HHERE

(INTEGER RESLULT)

o

2, AC3))

(ACZ, AC3) ' .
(ACZ, ACE)

i

H

- (ACZ, ACZ)

COMPARE: (ACO, ACL) - (ACZ, ACS
DETERMINE SIGN OF (ACO, ACL)

i NEGATIVE

ZERD :
COPY RESULT TO ACO

NOT OPERATOR



PACE-ASEENQLER"REV—Q
BASIC INTERFRETER
MATH FACKAGE ROLITINES

S171
9172
5173
5174
5175
S17¢4
S177

5172
S17
5120
s181
S182
S183
5124

5125

S186
Si27
o188
189
S190
5191

519z

S193

S194
S195
5194
5197
S192
5199
8200
5201
5202
5203
5204
5205
5204
5207
S20S
SZ0%
5210
5211
S212
S21%
5214
s715

D214

S217
5712
5219
L 5Z20
5221
L 5222
N S

Powtalalele

j 5224

10F2

10F2
10F4
10FS
10F&

10F7
10F&

10F9

10FA

10FE

1OFC
10FD
10FE
10FF
1100

1101
1102
1103
1104
1105
11067
1102

1109

?

. tes w. e

o

110A
110G
110C
1100
110E
110F
1110
1111
1112
1113
1114
1115
1114
1117
111=
1112
111A
111E
111C
111D
111E

1907

1500
1510
AZGC
19203

1509
1500
A4S
QAL&E
SOO00

1504
1507
Caac
5240
19F%

P4E4+#AQ
5000 A
Dosc A
2000 A

QAR4 %N
SC00 A
2000 A

rP>»>»>»?» P»PDPDPTP IPTPD> D

11 FEB

FLAND:

FLOR:
SRTN:

FLXOR:

$OF1:

$OFZ:

20 DEC 76

77

JMP

JER

JER
AND

JMP

JER
JER
OR

JER

RTS

JER
JER
LD
RXOR
IMF

JER
NOF
ST

RTES
nLn
JER
NOF
RTS

$RTN

S0P 1
SOFZ
AL, OP1
$RTN

$0OF1
S0P
ACO, OP1
INTFL
0

$0OF1
SOF2
ACL, OF1
AL, ACO
£RTN

IFIX
Aaco, OF1

ACO, OFZ
IFIX

0

COMPARISON OFERATORS

150%
4111
1213
1506
4111
12060
1502
410E
4EOA
1200
15CF
Z0A
1204
15010
4704
12046
15C9
4104
403
000
5100

> D>DD

NOTE:

PAGE 105
AND'
OR
- XOR
OF1 = INT (ACO.AC1)
ACO = INT (OFZ, OFZ+1)

STRING COMPARISONS ENTER AT LAEBEL+1

WITH COMFARIZSON VALUE ALREADY IN ACO

FLNE:
FLEG:

FLGT:

FLGE:

FLLT:

JER

BEOC
JAMF
JESR

B clulm

JMP
JdER
EQC
EBOC
JIME
JER
BOC
JAMF
JER

RO

FLLE:

FALSE:

JAMF
JER
EOC
BOwC
LI
LI

FLCMP
ZRO, FALSE
TRUE
FLCMF
ZRO, TRUE
FALSE
FLCMF

IR, FALSE

NEG, FALSE

.- TRUE
FLCMP

FOS, TRUE

FALZ

FLCMP

POS, FALSE

TRUE
FLCMP
ZRO, TRUE
NEG, TRUE -
ACO, O
ACL, O

<>

FALSE: O RESULT



PACE ASSEMELER REV-A
BASIC INTERFRETER
MATH PACKAGE ROUTINES

S225
9226
o227
S228
D229
52320
S231
S232
S23T
5234
{238
{236
S237
Q238
5239
5240
5241
{242
S242
5244
5245
5244
5247
SZ48

5249

250
5251
5252
5253
254
5255
254
5257
5258
25T
5240
52461
5262

S2LT
270
5271
S272
5272
5274
SZ75
5276
5277
5273

111F
1120
1121
1122

i

1123
1124
1125
1127
1128
1129
1127
112C

112D
11ZE
112F

?
1120

1121

1132

1133

?
1134
1135
1136

11327
1122
1139
1124
113E
1132C

1120
11zE
11=F
1140

1141
1142

1142
1144
1145
1144
1147
1142
1149

So00 A
COonzEA
5101 A
2000 A

11 FER

TRUE:

20 DEC 76

77

RTS
LD
LI
RTS

o |
ACO, =0C000

ACL, 1
0

MIN, MAX COMPARISONS

1500 A
205 A
2000 A
15ER A
AZFE A

a000 A

FLMAX:
52:
FLMIN:

$1:

FLINCTIONS

4201 A
PAEF#A
000 A

15E4 A
SERLEA

coiD A
PEREFA

PARSEA
SC00 A
1202 A

SLAERSEA

GES:

SGN:
FOSFCN:

FEEK:

INP:

SCO0 A

AJL7HA
SFO00 A

o200 A
D2EA#A

PARS#A
SCO0 A
2410 A

HERAEA

0o

Py R
P

G
'PPDDPDPDDD DD

ca17
4103
4E0Z
S101
1201
2100
cOo17

£ IN:

NOUSER:

BREFIUN:

$ROFF:
$RVAL:

JER
BOC
pLD
RTS
JSR
BQC
nLn
RT=

EOC
JER
RTS

JER
JIMF

LD
JMF

JER
NIOF
JIMF

JSR
MOP
OR
RCPY
LI
JMF

JER
NOF
JER
JMP

LI .
JMP

Lo
EOC
EQC
LI

u,_lMF" .

LI

LD

FLCMF
FOs, $1
ACO, OF2
0

FLCMF
FOS, $2
ACO, OFP1
0

-

FOS, . +2Z
NEGATE

Q

STGN
INTFL

ACO, OUTCOL

INTFL
ROLND

$IN

ROLND

ACO, =0S000
ACO, ACE
ACO, (ACE)
INTFL
ROUND

GUZER

. INTFL:

ACO, 26

RUNERR

AC1, RREMOD
ZRO, $BOFF

NEG, $RVAL
AC1, 1
$RVAL
AC1, O

. ACO, BRKMOD

e e W tee

PAGE 106

TRUE: -1 RESULT

COMPARE 2 OFERANDS,

USE LARGER

COMFARE Z OFERANDS,
UZE SMALLER

ABSOLUTE VALUE

SIGN OF NUMEER
FRINT FOSITION

READ MEMORY

READ PERIFHERAL

FORCE ADDRESS EIT 15

READ MEMORY OR FERIFHERAL

CONVERT ARGUMENT TO INTEGER

CALL USER FUNCTION

CONVERT RESULT TO FLOATING FT.

NO USER FUNCTION

ERKE FUNCTION
TEST ARGUMENT

X<0: RETURN STATUS
X>0: TURN ON EREAK
X=O{

RETURN

CAPARILI

TURN OFF BREAK CAPAEIL
FREVIOUS STATUS



FACE ASSEMELER REV-A 20 DEC 76 ’ FPAGE 107
BASIC INTERPRETER 11 FER 77
MATH PACKAGE ROUTINES

5279 114A D417 A =T AC1, BREMOD
5220 114E PERA#A IMF - INTFL
SEZ81

s2az ' ‘ . LOCAL

##% FLOATING FOINT ROUTINES s

N
M

. fax] X}
A

FLMULT @ (ACO, ACL) # (ACZ, AC3)

’

114C 1S5A A FLMULT: JSR SETUR 3 EXTRACT EXPONENTS AND SET UFP D
114D 1544 A JER SETUPZ

114E ' DET ACO, X i SAVE X1, X2

1150 SDCO & RCFY ACE, ALY

1151 Doz A SHR ACL, 1,0

D w

DRI SOU I (VIR e

R RS A RS KA WA R4 K5 N
(NI NI IV N IR DU OO SV O

@4 1152 FL2IEA JER FRMULT
225 1152 nsT Ao, TTS i TT3 = (YZ#X1)/2
S2%6 1155 TAT7E A ‘ LD AL, X+1
G227 1154 ZOOZ A SHR A1, 1,0
S22z 1157 5020 A RCPY ACZ, AZO i ACO = Y1
S92 1152 9510#A JER FRMULT i ACO, ACL=(Y1#X2) /2
S300 1157 1514 A CoJdER - ADDTT2 i ACO, ACL=(Y1#XZ+YZ#X1) /2
D201 11Sa ADOO A RXCH CACO, ACL ; ROUND RESULT TO 15 EBITS o
G207 115E 4205 A EOC PO, $1

o

1150 E4DDsA ADD ACl, =1
1150 4C01 A B OVF, $2
5205 11SE 1707 A NP %1

S04 115F 79FF A $2: AlSZ AL, ~1
G207 11460 S200 A NOF

SR0S 11&1 SOO0 A $1: LI GC0, 0
G202 1142 2514+#A JER DSHL
S310 1143 o=t aoo, TTE
S211 1165 S0 A RCFY ACZ, ACL
S212 1144 CO71 A LD ACO, X
S21Z 1147 PS0E#A JER FRAULT
5214 11482 1907 JER ADDTT:
5315 1149 0873 LI ACZ, Y i RESULTANT EXFONENT = SiUM OF EX
S214 114A ER74 ADD ACZ, YZ ,

S217 11E&E &Z00 FLISZH ALz ) i PUSH EXFONENT ONTO STACK S
5218 1140 CR75 FRTN: [ ACZ, FLSIGN - 5 CHECK RESULT SIGN

8312 1140 7A00 : ATZZ ACZ, O

TR
S0

-

N

L% Y]
=) v
.blll

TT3=PARTIAL FRODLCT TO BE ADDE
TO LOW ORDER WORD OF RESULT
COYL1#X2+Y2%X1) /24%15)

ACL = Y1

ACO = X1

ACO, ACL = X1#Y1

e e W we Wl W

PP IDDD

S320 1168 9507 JER DzC
SaZ1 114F PEET% JMP IEXF

S377 1170 E4Z5 A ADDTTE: ALD ACL, TTE+1 5 (ACO, AC1) = (ACO, ACLI+(TTS, TT3
S5323 1171 4401 A BOC CRY, . +2

5374 1172 1901 A IMP 42

S225 1173 EODDEA AL ACO, =1

sa24 1174 E024 A S ACO, TTS

"o
00

1175v8000 A RTS (»]

.,
)
b

Lo ) ) 1)
J
XX]

anin g
[N
g

1174 14FC
1177 1219
1172 120A
1177 0000

- FOOL 4

DA



FACE ASSEMELER REV-A 20 DEC 76 PAGE 102
BASIC INTERFRETER 11 FER 77
MATH FACKAGE ROUTINES

- FLDIV @ (ACO, ACL) /7 (ACZ, ACS)
; ERROR EXITS IF DIVISOR IS ZERO

. LOCAL
1174 7400 A FLOIV: AIzZ ACZ, O i CHECKE FOR ZERO DIVIZOR
5333 1178 1902 A AiF $FLD i, INPUTS ASSUMED NORMALIZED
GIET S SROO A RCFY ACO, ACL i+ ERROR - DIVISION EBY ZERO
S24¢ 1 5078 N LI ACO, 40 :
5341 FEFARA AMP MAXVAL.

oL OO o oon

02 DY 0 ) b1 D D0 Q)
DO R I R RV D

NG A B DNN=-O

n

532342 1527 $FLD: JER SETUR i EXTRACT EXFONENTS AND SET UFR D
S3243 1531 JER SETUFRZ

344 &G0 FLISH ACE i SHIFT DIVIDEMD 1 RIGHT TO FREV
5345 1182 S201 LI AC3, 1

)

[y
[
A
£X ]
~
2
=
ool € 20 > T > Joe © 0 > B > e - e > e & T 0 T D222 DPIIDIIDITDDDD

344 11272 2400
D247 1128 &700
S248 1185 DO2Z
D247 1124 SOLF
SIS0 1127 Dost

1122 Cozz

JER ADSHR -

Pl ACZ

=T ALO, TTZ i FRACTIONAL DIVIDE

LI ACO, 21 i BIT COUNT

=T ACO, TT1 i TT1 = BIT COUNT

LD ACO, TTZ

naT ACZ, TT3 i TT3 = DIVISOR

LI ACZ, O 5OACZ, ACS WILL EBE THE

LI ACZ, O F DEVELOFING QUOTIENT
Ik SHL AC1, 1,1
ROL ACO, 1,1
=T ACO, TTZ2
=T ACL, TTZ+1
SFLG CARRY
RXCH ACO, ACL
SRR ACO, TTZ2+1
RXCH ACO, ACY
SURE ACO, TT2
SHL ACZ, 1,1 i PREFARE QUOTIENT
ROL ACZ, 1,1 ’
BoOC . POs, $1
oLD ACO, TTZ
nsz TT1
IMF $3
RXCH ACO, ACZ
RXCH ACL, ACS
T JdMP $4 , '
¢1: ADD ACS, =1 i SET QUOTIENT BIT = 1

JIMF s

1

11288 S2Z00
1120 5200
1120 2903
112E 200z
Dosz
1120 D4z
1isl 2720

0 Qo On

)
AR OGO N D0 R -
-
=Y
bax]
m

THIS WILL BE RESTORING DIVIZIO

AND TTZ = FREVIOUZ DIVIDEND

ACO, AC1 = FARTIAL REMAINDER
(SURBTRACT TTZ FROM ACO, ACYL)

- % W we

1193 2085
1124 ADOO
1195 2024
1124 ZROZ
1197 2203
1122 4207

P s S SN R

ERANCH IF FARTIAL REMAINDER >=
GET PREVIOUS DIVIDEND
DONE™?

NOFE

YES, FREFPARE QUTFUT

Rl X A R

1198 ACSl
1192 19F0
1120 AEOQO
119E &F40
119F 1202
11A0 ECDD#
S374 11A1 19F9 .

hid
[N

AN AN NAaaNam A
0 0 0ol U 03 03 D8 U 00 08 0 03 D 00 03 G G G0 D1 03 03 ) D)

IR R Rkl B
[ SN
-
3
L)

NN NN
0

TE75 11AZ C374 £4: LD ACZ;YZI i RESULTANT EXPONENT = E(DIVIDEN
SR76 11A3 7207 ' CAI ACZ, Z H » - E(DIVIZ

S277 1144 E27R ADD ACZ, Y

i)

72 1185 £200 FUSH  ACZ ; FUSH EXPONENT ONTO STACK
79 JMP FRTN -

11AL 19CS

11A7 2550#4 SETUP: JER EZS i EXTRACT EXFONENTS FROM AC1 AND
1142 D475 A =T AC1, FLSIGN P AND STORE IN V., YZ
1149 L£50C A FULL AC1 -

DOUNE s A I U (RN RN |
W e O

U0 D00 G

AN n o



PACE QSSEMBLER REV-A
EASIC INTERPRETER
MATH PACKAGE ROUTINES

13]
0
Q0
)

P

‘..

0 00
0

WAXA PP OCODIT

) o3 Co) O3 ) 0F 10340 0 Do (20 (5
OB B ¢ B (AR I R

(3

l
I

9

VR AA A AN AR RN AR

544
- S80%
S40¢&
5407
Sa08
5409
- 5410

Sa11

5417
Sa13

5214

T

S416
s417
SaLE
S419

B0

S421

. 11AA D472

11AE SDCO

A
&

1160 YSAE#A

118D SF40

11AE LSOOG

11AF D474
11BO_C475

111 2000

tl
1182 L0000

11B3 SC00

1124 DG7S
1:1ES 4400

1156 320Z%

1187 1552
11E2 aC75
1182 AEGO
118AQ 4F40
T1CR 4203
112 1540
15D ALTS
PiRE S0G00
1iRF AEQO
1100 &FA0
Py S0 O
i

H

i

i

H

1102 AEOO

1103 4F40

1ica

2000

JLICE AEFC

11058 1540

$107 FRUoed

Pioe 24

44y Tay
P il AR

[ Ty
RS AR

5423
5424

5425

5426
wavy

IR
T S

5429

T B4R0

5431
- samz
- 5433
5439
5435

Ga2é

S437

11CA 1500
1icE

1ICD Qo733

1ICE 7301

110F EC74

AiDo Cavg

11Dl &FQO

TiDz gz

1103 &FOO0

1104

1104 AEGO

1107 LFA0
1103

11DA C872

11DB CC74

A

FLADD :
FLSUE :

11 FEB

SETUPZ:

$51:

$XCH:

FLSUB:

FLADD:

CRXCH

$X1:

20 DEC 76 -

77

- LoCAL

RXCH

RXCH

RT=
JER
JSR
SHNE
RS
Lo

JER

naT

L
Al
ADD

L

mo

RACH

oL
RXCH

‘RXCH

DsST
LD

LD

"AC1, Y

AC3, ACH

- Ez8 ,
- AC1, AC3

N lut B
AC1

RC1,YZ :
AC1, FLSIGN
Q

ACO
ACO, 0
ACO, FLSIGN

©ACO
 POS, $351

DxC

FLZIGN
ACQ, AC2
AC1, AC2

POS, $52
iYW

FLSIGN

ACO, ACZ

ACL, ACS
0

(ACO, ACL) + (ACZ, AC3)
(ACD, ACL) —= (ACZ, ACT) .

ACO, AC2
ACL, ACS
(%)

$XCH

NEGATE

HCZ, =0
Q-

ZRO, $XCH
SETUP
ACZ, X
AR Y
(SURCT |
AR, Y2

CRCL, Y2
- ACO, ACS

P, $XZ
ACO, ACS
Az, X

ACO, ACZ
AC1, AC3

ACZ, X

AC2,Y
AC3, Y2

~e ®: % we

-~ We S e

PAGE 109

TAKE ABS VALUES OF Z OFPERANDS,
SET SIGN FLAG FOR RESULT
(FLSIGN=0--FOSITIVE)

NOTE: CALL AFTER SETUP

NOW TEST 2ND OPERAND

RETURN CORRECT REG

EXCHANGE OFERANDE

SUBTRACT: NEGATE ZND OFERAND
CHECK FOR (ACZ, ACZ)=0

CHECK FOR (AZOQ, AC1)=0

SEFARATE FRACTIONS AND EXPONEN
COMPARE OPERAND=: SMALLER TO (
AC3 = DIFFERENCE IN FOWERS

' ACZ = RESULTANT EXPONENT (LARG

CHECK SIGN OF DIFFERENCE

EXCHANGE OPERANDS

RELOAD EXPONENT, DIFFERENCE



FACE
EBASIC

543
5432
5440
5441
.S44z
5442
S444
S44%5
B Y2
5447
5442
5447
S450
S451
S457
S35
5454
5455
S45&
G457
S4a2
D459
Sa40
S451
SALZ
2443
SaL4

4455

D4 LA
S4L7
S446T
S4A%
5470
S471
5472
S47%
5474
5475
G477 A
S477
G472
D472
S420
5421
5482
2422
o424
5435
S424
54327
S48

S48

SSEMELER REV-A

11D 7201 A

1100 EC72 A

11DE 1901 A

11DF &FO0 A $XZ:
11EO &2Z00 A.$X3:
11E1 AFOQOO A

11EZ 2D132+#A

11EZ 1903 A

11E4

11EA4 19246 A

11E7 &FO0 A $FLAL:
11ES 1527
1iE® E472
11EA 871
11ER 7420
TIEC 4001
11ED 193F
11EE G201
11EF 1530
11IFO Coo7s:
11F1 5200 A
11FZ 6700 A
11FS ECDDsA
11F4 &200 A

1IFS 1927

SOV

>

> I

1iF& QGOL4A
11F7 FF7F
11FS 1244
11F2 D000

THD> I

20 DEC 74
INTERFRETEF 1V FEER 77
MATH FACEAGE ROUTINES

CAl
ADD
IMP
RXCH
- FUSH
RXCH
SEG
JMF
DD
JMP
RXCH
JER
ADD
LD
RADC
Bz
JdMP
LI
JER
LD
RYOR
FPLILL
ADD
FiLISH
JMF

. FTR

. POOL

i MOD - OF1 MOD OFZ2
11FA » FLMOD: DST
11FC DsT
11FE 94RE+#A SR
11FF 74E7+h JSR
1200 oo
1207 ZAROHEA JER
1203 1503 A JSR

1204
ZO& 1900 A
;

i NEGATE :

pLD
IMF

AC3, 1
AC3, Y
$X3

ACO, AC3
ACZ
ACO, AC3
ACO, =22
$FLA1
ACO, X
IEXP
ACO, ACE
ADSHR
AC1, X+1
ACZ, X
AC2Z, ACO
OVF, $0VF
IEXP
AC3, 1
ADEHR
ACS, =0S000
ACS, ACO
ACS

~AC3, =1

ACS
IEXF

22, OFF7F
Z

PAGE 110

i PUSH RESULTANT EXFONENT ONTO =
i NUMBER OF SHIFTS » 22 7

i NO .

i YEZ - USE LARGER NUMLEER

i SHIFT SMALLER NUMEER TO THE RI

i ADD TO X

; COMPLEMENT SIGN BIT

i INC EXPO TO COMFENSATE FOR ADS

= 0OP1 = INT (OP1/0FZ) # 0OPZ

ACO, OF1
ACZ, OFZ
FLDIV
FLINT
AC2Z, OFZ
FLMULT
NEGATE

- ACZ, OP1

FLADD

i SAVE OFERANDES FOR SURE

FLOATING FOINT TWOS COMPLEMENT

1207 155E A NEGATE: JSR

203 1501 A
1209 1913 A

H

JER
JMF

E2S
IEXP

; DzC DOUBLE 275 COMFLEMENT (FRACTIONAL)

206 7000 A LZ2C:
1208 7100 A
1200 7201 A

CAI
CAI
AISZ

ACO, O
ACL, 0
ACl,.1

i COMFPLEMENT ACO & AC1
i ADD 1



FACE ASSEMELER REV-A
INTERFRETER
MATH PACKEAGE ROUTINES

| STATN

5490
LR |
422
5493
S4%4
D495
Savh
o427
S
5492
S500
o501
S50

SEO3

TE0G

‘

PR IO
B W N
) e %

UK} I AN S

(95 IR S B A B B )

n o)
BB

"o,
o
IR ]

[ S SV R

od Tl

= 174E

= T
DR 1 EED 4

o ot ) ]
SERA
BTGy

SnIs
e
5540
oha1
5547
554

[ A N el

1200
1Z20E
120F
i
1210
1211
1212

171%

1714 a2

1215
1714

1717

a st

> 121z

W

Sords ke e
o

| U O S

AT
ey
R

1Zi0

1Z5F

7
aantd

S RS |

1z

224
1725

122

s {37

eal d

I g

aal e
T
LA

12248

b 1IEE

170
122D
122E
127F

1730

1221
1232

2000 A
EODD*A
SO00 A

11 FER

ADSHR

FooCxay ADSHR:

SO00 A

2200 A
4701

2302 A
Z00E A
ECDien
1%F7 A

DisHL.

903 A DNSHL:

P S T &

SO0l A

FLNORM @

TIEXF
FURE

THE
INSERTED
(ACO, A1)

151E

AZDAEA
AD00 &
7TEO0 A
1205 A
FODO7+#n
1201 A
1202 A
CODSse
ECOD=A
4502 A
Faoo=A
S300 A
S0 A
PCINEHA

YOCA%A

20 DEC 76

77

RTS
ADD
RTS

0
ACO, =1
0

i

FPAGE 111

ADD CARRY FROM AC1

ARITHMETIC DOUBLE SHIFT RIGHT

SHIFTS (ACO, AC1) BY (AC3)

SHENE
RTS
FFLG
EOC
SFLG
ROR
SHR
ADD
JMF

Dol E
SHL

ROL
RTS

FLOATING FPOINT NORMALIZE

ACS, =0

LINK _
POS, . +2
LINK

ACO, 1,1
ACL, 1,1
ACZ, =-1
ADSHR

SHIFT LEFT 1 BIT

AC1, 1.1
ACO, 1.1
0

i

- % we W

BITS

DONE WHEN COUNT=0
CLEAR LINK

TEST SIGN

SET LINK IF NEGATIVE
ROTATE ACO % LINK -

DECREMENT COUNT AND CONTINLE

INSERT EXFONENT FROM STACK - COME HERE BY JMF ONLY!
MULTIPLY BY Z#:#(AC3)

LEAST SIGNIFICANT 5 RITS OF THE EXPONENT ARE
INTO THE LEAST SIGNIFICANT & BITS OF AC1 AFTER

fi FLNGORM:

I=

JER
ACHRS
=T
FPULL
JER
=T
L.n
RXCH
AN
RYXCH
AI=SZ
JMF
SKNE
IMF
JIMP
LD
ADD
| S
SKNE
LI
RXCH
SKG

KOG

NORMALIZED;

ExS
ACO
ACO, XTEMF

LACO

FRNORM
A, TACS
AL, XTEMP
ACO, ACT
ACO, =0FFOQ0
ACO, AC1L
ACL, 0

$CKZ

ACO, =08000
. +2

$CKZ

ACO, =0CO00

ACE, =1
NZRD, $CKE
AC1, =0
ACE, O
ACE, ACO
ACO, =127 -
ACO, ==129

LUNDERFLOW AND OVERFLOW ARE CHECKED.

EXPONENT TO STACK
FULL EXPONENT, SAVE IN XTEMF

NORMALIZE FRACTION
SAVE AC3; RECOVER EXFONENT
MASK OUT EXFONENT FIELD

CHECK FOR 2000 0000 AGAIN

IF MANTISSA IS ZERO,

ZERO - CLEAR EXFONENT
CHECK EXPONENT VALIDITY

CLEAR EXF



FACE ASSEMBLER REV-A
BASIC INTERFRETER
MATH FACKASE ROUTINES

5544
S945
55464
5547
o542

Soaw

S550 .

‘.‘ '.-

oM on O
[ S RO )

Dy RO R O B B B R

N

n
R RN NP RSO I RN AL AR A

R T e B B AR B i B

-
L

o0 G 0 0 g

IR I R e R I RV I [ S A g e

RO I

g g D

VIO I I DL RO I BN BOT U RO, Bk Bl B Bl by ) ) B RO kIR, B B, IR0 R |
b

DR A IR I Bl B B I O, A TR 0 A TR A R R B R R B A BN, B 6 R

-4

S Y e
DD 00 N oL

| OO SN NI SR U S

D 0l N 0% D D D) 3

I3E 19DE

[T SR T G Y

174E
124C
1240

1Z4E <

124F

250

AT
1251
1252

1Z25C

154 2

L LSO

s 000

1220 A
ASDoEEA
EHFOO P
SPCO
CC70
SE00
=000
152k

1200

1CO0

FRNORM

3K
e

L
QI

oH

(RERA]

g

(N

T o 2
22> DT

s ic]
1905
1501
12032
4104 A
GaDiC+#40
1200
15CE
ACSO

LDazo

A
2
A
A
f
A
SiF1 A
A
A
A
A
A
A
A

2SS Z0O3
256 19F1

1257 E4D4#A
1258 6000 A
259 AZDA%A

1754
12553

R

JrRcEae L

AR
L R

“3E

"
n
=

e

DOUNE S 2

D00 A
200 A
TEO0 A
7AE0 N
&HL00 A
AC01 A
2000 A
CODC#A
5100 A
=020 A

b~ > B £ s > >3 > e > B s > 2

11 FEEB

FWRZ: |
|
l
!

20 DEC
77

JMF
AND
RXCH
RX0OR
Lo
PFLG
RTS
JER
ACHRS
RADD
XCHRS
JAMP

76

FRANGE
ACO, =0FF
ACO, AC3
AC3, ACL
AC3, TAC3
OVFLW

0

Ez2S

ACO

ACS, ACO
ACO

1EXP

EXFONENT IS IN XTEMF

FRNORM:
$1:

FRFN:
P

%4

$ROLIND:

$OVF:

. LoCAL
SKAZ
JMP
SENE
RTS
o
JER
JER
JMP
B
SKAZ
JMF
JER
D=z
NOF
JMF
RCFPY
L1
AnD
=T
LI
FFLG
ROR
SHR
IMF
ADD
RXCH
AN
RXCH
PiIZH
LI
RADC
FULL
|
RTZ
Lo
LI
152

ACO, =07FFF
$1

ACL, =0

(0]

FOS, FRPN
Dp2C

FRFN

DzC

ZR0, $4
ACO0, =04000
$ROLND
DsHL

XTEMF

P2

AC1, ACO
A':ll "“15
AC1, XTEMP
ACL, XTEMF
AC1,0

L INK

ACO, 1,1
AC1,1,1
$2

~AC1, =080
ACO, ACL
ACO, =0FFO00
ACO, AC1
ACZ

ACZ, O
ACZ, ACO
ACZ

QVF, $OVF
0O

ACO, =04000

- ACL,0

XTEMF

e W % W We W W W W W

e % @ W

PAGE 112

OVERFLOW OR UNDERFLOW

NO OVERFLOW

MULTIPLY BY Z##(AC3)
BY ADDING (AC3) TO EXFONENT

FRACTIONAL NORMALIZE (USED BY IEXP)

; 0000 0000 OR 2000 0000 ?

YES - OK AS IS
IF VALUE IS NEGATIVE THEN:

COMFLEMENT

NORMAL I ZE

COMFLEMENT AND RETURN
NORMALIZE FOSITIVE (ACO, ACL)
TEST BIT 14

BIT 14 = 1, DONE

BRIT 14 = 0, SHIFT 1 LEFT
DECREMENT EXFONENT

TEST NEXT CONFIGURATION
ACO=0, =0 MOVE AC1 TO ACO
(CUTE MAX # SHIFTS TO 13)
ADJUST EXFONENT (SUETRACT 15)

SHIFT ACO RIGHT 1 BIT

ROUND RESULT TO 24 EBITS

MASK OUT EXFONENT FIELD

OVFL (8000 0000)
CONVERT TO 4000 0000,
& INCREMENT EXFONENT



FACE ASZEMELER REV-/A

EBAZIC INTERFRETER

JZ0E A
COL7FHa
70 CE04EA
ooB000 6
STE OCODEED
DS T e

2000 A

RSN RN

RN

SEPS 1244 23000 A
SS9 1260 2000 A
SEO0 H

SE01L

.5:'3.(:)2 H B
5602 1266 DALSE A
S04 1267 ADOO A
SEAE0T 1263 ASDERA
SAOL 1287 BEDGEA
SE07T 1286 ARDGEAG
5502 100 A
SLOT 12&A0 &000 A
G410 124D COAE A
AT LZAE ASDEA
SE1Z VAR &UGD A
SEIR ZTO 8000 A
S8

SARIT O1Z7 ADCO A
S&ie 1372

SRLT 127z

Soin 1274

DAY 17N

THID 1ETL

bR VETT

TLuE 1273

b P 1ET7E G

7 1276

b LETE

5

E"

=

<

5

700 A

S5 A
L27 SI0F A
ELTE ’ AHZ00 A
SEeET 1223 CCT70 A
5440 1289 1922 A
D641
SEAT

N
e
By
2

SLAS 1Z22A 15DE A
S&AE 1ZEE DOAD A
SQe47 1220 DCT7O A
S643 122D 400 A
S4647 1ZSE

INTFL

FLINT

EZ2z:

FRANGE:

OVFERR:
Carrn MAXVAL:

sMAXF:

INTFL:

4101 A

20 DEC 76&
11 FEB 77
MATH FACKAGE ROUTINES

RTS
RTS

ST
RXCH
AND
SKAZ
OR

XCHRS

FLISH
LD
AND
RXCH
RTS

RXCH
BOC
LI
JER
JMF
LI
J5R
SFLG
RCFY
B
LD
LD
RTS
Lo
LD
RTS
. PODOL

INTEGER TO

5T
LI
LI
FUSH
LD
JMP

. LOCAL

JSR
5T
5T
PULL
BOC

0
o

EZS — EXTRACT EXPONENT TO STACK &

ACL, TAC1 N
ACO, ACL i
ACO, =0FF

ACO, =020

ACO, =0FFO00
ACO H
ACO

AL, TACIH

ACO, =0FFO00 i
A0, ACY

0

AC3, AC1 i
POS, OVFERR
ACO, 42 §
WARNING

RSLTO i
ACOD, 38 i
WARNING

OVFLUW i

ACL, ACO

FOsS, $MAXF
AL, =02000 i
ACL, =017F

ACC, =07FFF
AC1, =OFF7F

FLOATING POINT

ACZ, TACS
ACI:Q H
ACS3, 15 i
ACE

AC3, TACS

IEXF

E2S
ACO, TACO -

CACS, TACS

ACO

‘2RO, $FN

PAGE 113

CLEAR EXPONENT RITS

SIGN EXTEND EXPONENT AND PUSH
ONTO STACK

EXCHANGE WITH RETURN
CLEAR EXFONENT FIELD IN AC1
EXFN INTO ACO, DATA SIGN INTO

LUNDERFLOW

RETURN O RESULT
OVERFLOW

SET OVERFLOW FLAG
MAX NEGATIVE VALLE

MAX FOSITIVE VALUE

CONVERSTON

CLEAR FRACTIONAL EITS
15 EIT INTEGER MAGNITUDE

INTEGER FUNCTION (FLOATING POINT OFERAND & RESULT)



FACE ASSEMELER REV-A 20 DEC 76 PAGE .114
BASIC INTERFRETER 11 FEER 77 '
MATH FACKAGE ROUTINES

SEDO 1Z8F 4209 A BOwC POS, $F1 '

S451 1790 COsD A $FN: LD - ACO, TACO i EXPONENT <= 0

SADZ 1291 42032 A BOC FOS, $FO

SETE 1292 CODZHA LD ACO, =0C000 i NEG NUM: RETURN -1
S&54 1293 S101 A . LI ~ AC1, 1

SLSS 1294 1902 A JMP $F3 : ‘
S6S6 1295 5000 A $FO: LI ACO, 0 i FPOS NUM: RETURN O
SL57 12946 S100 A . LI AC1,0 ) )

SASE 1297 Q070 A $F3: LD AC3, TAC3 . l

SEDY 1292 2000 A - RTS (o] o

SL&L0 1297 TFOO A $F1: RCPY ACO, AC3 :

SL£EA1 1298 PRES®A SKG ACO, =Z3

SEAT 1ZTER 190X A JMF $F1A

SE5AT 1220 COAD A LD . ACO, TACO ‘
Fraa 137D 1709 A : JAMP $FZ i EXPN > 22 —— NO FRACTIONAL FAR
SLLE 1Z9E COAD A FF1LA: LD AZO, TACO ’

S&L4a 12%F 73050 A CAT ACZ, 1 i REMOVE FRACTIONAL PART (SHIFT
SLA7 1ZA0 EDEJsA ALD AC3, =31 i THEN NORMALIZE)
S448 12A1 24C0=A JZR ADZHR

DLET 1¥AZ D2IF A LI AC3, 31 i EXPONENT NDOW 21

SHT0 1240 4200 A $FZ: FUSH ACS

ST 1ZA4 CC70 A LD ACZ, TAC3

54T 1EZRD FoRREA . JMF IEXP

S5£74 0 FLOATING FPOINT TO INTEGER (SINGLE WORD) CONVERSION
SETS IFIX : FLOOR FUNCTION (GREATEST INTEGER <= NUMEER)
SETE ROUND : ROUND TO INTEGER

SL&T7 :

SATZ RETURN: RTS O N € =32763 0OR N > 32767
S&T2 RTS 1 =-32768 <= N <= 23Z7&7

SEZO : :

SeZl 1284 DO7F A ROUND: ST © ACO, SCRE i SAVE SIGN

&2 12A7 4201 A BOC FOs, . +2 i TAKE ARSOLUTE VALUE
SAST 1ZAS TARF#A JER NEGATE

S&2d 1247 CRDCEA (L ACZ, =04000 i ADD 0.5

DA 1Z2AA G300 A L1 ACZ, 0

S&2E 12ZAR RARCHEA JER FLADD

S&E27 1ZAC 17035 A JMF IFIXZ Coe

S 1ZAD DO7F A IFIX: =T ACO, SCREB i SAVE SIGN

i

1ZAE 4201 A B POsS, IFIXZ i TAKE ABSOLUTE VALUE

126F 24RF#A JSR NEGATE

1ZRB0O 15ES A IFIXZ:  JSR EZS i GET EXFONENT

12E1 DOAD A ST ACO, TACO

1ZEZ2 DC70 A ST ACZ3, TAC3

1ZE2 4400 A : PULL ACO
A
A

ROCIRO IRy Y s B Y 8 B IO )

Do r B xS o

124 SFO00 RCFY ACO, ACZ
1205 ARDF EOC NEG, $FO

R LY
QNG B = D
b

]
1
"y

o0 %3 SKG ACO, =15

DSOS

AN anndn

27 12B4
SE 1ZEB7 1912 A JMFP $IS
A% 12ZEE CO7F A ' Lo ACO, SCRE
S700 12B% 4207 A BOC POS, $12
9701 1ZEA FDIEBE+#A SENE AC3, =16 ; =32768 1S NOT ERROR - CHECK
5702 1ZBE 1701 A JIMP . +2 :
5702 1Z2BC

1904 A JMP $I1



FACE ATSEMELER REV-A 20 DEC 76 PAGE 115
EASIC INTERFRETER 11 FEB 77 :
MATH FACEAGE ROUTINES

S704 12EBD CO&D A LD ACO, TACO 3 CHECK FOR 32763
S705 1ZBE ?T12%A JZR SHL
5706 1ZEF FOD7#A SKNE ACO, =03000
S707 1200 19202 A JMF %14
L7023 1201 CAD7+A.$11: LD AC1, =03000 ; RETURN -32762
S70% 1202 1901 A JMP . $I3
5710 1202 CADExA 12 LD . AC1, =O7FFF i RETURN +32767
S711 1204 CC70 A $1IG: LD AC3, TAC3
STz 1zcn S04 A LI ACO, 52 i i IFIX WARNING
S712 1204 94C4+#A JER WARNING
S714 1207 SC40 A RCPY AC1, ACO i NOW RETURN MAX INTEGER
S715 1203 2000 A RTS V) : _ '
S71E 1209 CC70 A $14: LD . AC3, TACS i = 32768, NORMAL RETURN
S717 12CA 2001 A RTS 1
5718 12CR 7201 A $15: CAL ACZ, 1 i SHIFT OUT FRACTIONAL PART
5712 12000 EHOS*A ‘ ADD ACE, =21 i LEAVING ONLY IMTEGER IN AC1
S720 120D DO&AD A , LD ACO, TACO
S721 1ZCE FAC0#A JER ADSHR ‘.
S722 13CF CO7F A Lo ACO, SCRB i CHECK SIGN FOR RESULT
G722 1200 4201 A Boc FOS, . +2
5724 1201 7101 A CAI AC1, 1
5725 1202 SC40 A RCPY AC1, ACO i RETURN RESULT IN ACO
ST24 L1203 CC70 A LD AC3, TAC3 i RESTORE AC32 AND RETURN
ST27 1204 8001 A RTH 1
S7Z& .
5729 1205 O01F A . POOL 4
1204 Q010 A
1207 1212 7
1202 0000 A
G720
5731 RND(X): RANDOM NUMBER FUNCTION
Q732
S732 THE ARGUMENT IS IGNORED AND MAY BE OMITTED
S7234 ‘
5725 RNONUM = (A # RNDNUM + C) MOD 45526
S736 THEN 16 EBIT POSITIVE NUMBER IS TREATED AS A FRACTION.
L737 : :
S7z8 REFER TO ENUTH S “SEMINUMERICAL ALGORITHMS, CHAFTER 2.
Q73 ‘
5740 1'D7 CO24 A RND: LD ACO, RNDNUM i MULTIPLY RNDNUM EBY A
5741 1:DA CS50% A Lo AC1. A
S742 12DE 24R3#A JSR MULT
S742 12DC SC40 A ~ RCFY AC1, ACO
S744 120D E107 A ADD ACO, C
5745 1ZDE DO24 A sT ACO, RNDNUM i STORE NEW VALUE
5744 1Z0OF S100 A LI AC1,0
5747 1ZEO 2200 A FPFLG L INK ,
5745 1ZE1 2402 A - ROR ACO, 1,1 i SHIFT ACO RIGHT 1 BIT INTO AC1
574% 1ZEZ ZDOZ A SHR ACL, 1,1
S750 1ZEZ 73F4#A JMF FLNORM
o755 1 H ’
9752 1ZE4 0425 A A: L WORD T 1157
7‘“ 1Z2ES 2612 A C: . WORD 132349

S734 0 .



FACE ASSEMELER

BASIC INTERFRETER
MATH PACEAGE ROUTINES

S795
7 Hl"
S757

J7f:

9759

S760

o761

S7462

S7&3

87464

5745

Q764

8747

S74&2

S7&7

S770

5771

5772

9773

5774

5775
S77 4

S777

S378
S77%
S780
S7&1
782
723
734

<

D~ e f..ﬂ

HHHHHHHHHHHM

o

S799
S200
am0l
S207
S203
5204

=5205

G204

5207

2302

W tar fme W tes ‘ee Ws we

1ZES&
12E7
1ZES
12E%
1ZEA
1ZER
1ZEC
12ED
12EE
1ZEF
1ZF0
12Fz
17F3
12F4

1:.F..~

MMDom Do~ 6

| I N SN DA (N

Vﬂﬂﬂﬂﬂﬂﬂﬂﬂ

-L
=20
=0

(,)

lﬁ“ -
| N

] O:l
DO

'l::lo{

2
D e

) ) L G0 DD Dl L) Y S
X
=

Pl pd sk ek
LR XV ES gl R0 BN
e
[xa S SRy I

REY-A
11 FEE

20 DEC 76

77

EXFONENTIAL SERIES ROUTINE

ACE FOINTS TO DATA AREAS

PAGE 116&

ACO, AC1 HAS ARGUMENT

(X IS THE ARGUMENT IN ACO,AC1)
AD + AZEXX + A4#XX##Z + ALEXX##3Z

+ ASHXX#%4 + ...

+AZ) #XX+AL) #XX+A4) #XX+AZ) #XX+A0

AL

SIN(X),

ON ENTRY:
xX- = X#X
EFSER =
= (¢ ..
A
CEOD A EPSER: LD
7AFF A AlISZ
Dz74 A ST
&HAZO A RADD
&ACOD A RALD
7601 A AI=Z
Dz7% A =T
SEOD A ~RCPY
SF40 A RCFY
SARDEA JER
DT
CC7% A LD
7EFE A AlI=Z
Do7e A 5T
o202 A Lo
- C702 A LD
$LOOF. DLD
? SARDHA JSR
CC7® A LD
7BFE & AIZZ
nDc7e A ST
1 CROZ A LD
CFOZ A LD
FARCHEA JER
AC7A A nsz
19FS A JMP
2000 A RTS
TRIG ROUTINES
TAN: DST'
150E A IZR
D T
oLn
15046 A JER
oLD
7A00 A "AISZ
FPERE#A JIMP
SOOO A RCPY
FFRO%A JMF
SINE: pLD
FA4BCH#A JER
Cos: oLn
PLIERA JE

ACZ, (AC3)
ACZ, -1
ACZ, COUNT
ACZ, ACZ
AC3, ACZ
ACZ, 1

ACZ, ALAST
ACO, ACZ
AC1, AC3
FLMULT
ACO, XX
ACZ, ALAST
AC3, -2
AC3, ALAST
ACO, Z(ACR)
AC1, 3(AC3)
ACZ, XX
FLMULT
AC3, ALAST

CAC3, -2

AC3, ALAST
ACZ, Z(ACS
ACZ, S(ACE)
FLADD
COUNT
$LOOF

o

ACO, SCR
CoSs
ACO, SCRA
ACO, SCKR
SINE

ACZ, SCRA

‘ACZ, 0

FLDIV
ACO, ACY

. OVFERR

ACZ, NFZ
FLADD
ACZ, TWOPI
FLMOD

Cos(X),

SAVE COUNT OF COEFFICIENTS

ALAST = ADDR OF LAST bOEFFICIE

LOAD LAST COEFFICIENT

INITIAL VALUE = LAST COEFF
MULTIPLY LAST VALUE BY XX

ADD NEXT COEFFICIENT

IF DONE

CHECK
TAN(X)
i TAN(X) =

W % W W

SINCX) ZCOS(X)

NO DIVISION IF
Cos(X)=0

OVERFLOW - SIGN OF SIN(X)
DETERMINES RESULT

SINE: ADD -PI/2 TO DATA
THEN TAKE COSINE
TAKE ARG MOD zx#PI



PACE ASSEMELER REV-A

BASIC

INTERFRETER

i1 FEB

MATH FPACKAGE ROUTINES

: F4ECEA

TWOPI: . WORD -

20 DEC 764 FPAGE 117
77 ‘
LD AC3, =COSA ; DO POWER SERIES NOW

JMP

. WORD

EPSER
06437,0EDO3 ; Z # FI

09B78,01201 ; - PI/2

LOG(X) = NATURAL LOG (BASE E)

LOGE(X) = LOGE(M) + B#LOGE(2) , NHERE.X = M#Z#+B

52802 1217 COZR+A

5210 1318 19CD A

Se11 o

5212 1219 &£427 A
1314 ELOO3 A

Se12 121 ZBE72 A NFPZ:
131 1201 A

Se14

g R} ) LN .

pi= 3 F ’

S217

Sa1s

S21% 1210 411D A LN:

S&Z0 1Z21E 4B1C A

S221 131F FODC A

S8z2 1320 1701 A

SeX2 13221 1702 A

S2Z4 1222 FeDD A

52825 12232 1928 A :

Sa2rse 1324 PSIFRA $1A:

SR37 1235 &600 A

Sezs 1224 DE7F A

Sexy 1227 1917 A

S y 123

= 1224 CDzZAa#Q

SE2T 13ZR 15BA A

SR33 1230

SQ33 1Z5E S4ARDEA

5235 FF D201 A

SERé 20 PDZOEA

5337 3]

832 = COTFF A

SRz 1 PALREEA

SE40

Sizd g FAB0#A

S242 3

243 13 2eBCEA

5844 122E S0ZA A ARGERR:

D245 1230 PRCGRA

S24s

5247 122D S&RE? A LNZ:
132E OADO A

4 i :
4 XOVER:

AR el
[y
(]
H
P

ARLELRURUN B U R RO RN
TR E R R R

o 1234
w4 1345
ST 1247
SA 1324A
57 1Z4L
2 134D
59

= CODsxA

5101 A
F4ECEA

PEEE*A

BOC
BOC
SKNE
JMF
JMF
SKNE
JMP
JER
PULL
ST
JER
DST
LD
JSR
DLD
JER
LI
JER
DST
LD
JSR
oLD
JSR
oLD
JMP
LI
JMP

. WORD

DST
DLD
JSR
oLD
nsT
LD
L1
JSR

- DLD

JMF

- RUNERR

ZR0O, ARGERR i CHECK OPERAND
NEG, ARGERR
ACO, FL1 o
. +Z

$1A

ACL1, FL1+1
RSLTO

E25 i
AC2

ACZ, SCRE
XOVER i
ACO, SCR

AC3, =LNDATA
EFPSER

AC2, SCR ;
FLMULT

AC3, 1 i
PWRZ

ACO, SCR i
ACO, SCRE i
INTFL

AC2Z, LNZ
FLMULT

ACZ, SCR i
FLADD

ACO, 42 _ i

LOGE(1) IS O

REﬁOVE AND SAVE EXFONENT

CALCULATE (X-1)/(X+1)

DO POWER SERIES

MULTIPLY BY (X-1)/(X+1)
MULTIPLY BY ﬁ (ADD 1 TO EXPONE

SAVE LOGE(M)
" TAKE EXFONENT # LOGE(2)

NOW ADD 2 PARTS
ARGUMENT OUT OF RANGE FOR FUNC
053B9, OA00 i

LN(Z)

CALCULATE (X-1)/(X+1)

ACO, SCRA i

ACZ, FLL1 i FOR LN, ARCTAN

FLADD '

ACZ, SCRA i EXCHANGE (X+1) AND (X) IN SCRA

ACOD, SCRA

ACO, =0C000 i ADD -1

- AC1, 1

FLADD
ACZ, SCRA
FLDIV



FPACE ASSEMELER REV-A 20 DEC 76 FAGE 118
BASIC INTERFRETER 11 FEB 77
MATH FACKAGE ROUTINES

S2¢60 124E S000 A RELTO: LI -~ ACD, 0 - i ZERO RESULT: SQR(0O), LOG(1)
9861 124F 5100 A LI AC1, 0 '
SeLZ 1350 2000 A RTS o
D263 1351 1276 T LPOOL &6
1352 11FA T-
1353 1523 7T
1354 1266 7
12355 15234 7
366 122A T
Sesd : .
5265 EXPON : EXP(X) = EXPONENTIAL FUNCTION
SR&ES :
§847 1257 EXFON: DLD °~ ACZ,LZE i XX = X#LOGZ(E)
SR&S 1357 F4RD#A JSR FLMULT '
S8 135A DsT ACO, XX
S270 1300 F4R4%A . JER IFIX i SCRE = ENTIER(XX)
S871 1350 SCO0 A NOP .
5372 135E DO7F A < ST ACO, SCRB :
5272 13SF F07D#A SKG ACO, ==127 i £ =126 ?
S874 1360 19ED A JMP - RSLTO i YES - ZERO RESULT
S275 1361 YD7C#A SKG ACO, =126 i > 126 7
S37& 1262 1702 A JMP S$EXP1 '
S877 1343 5100 A LI AC1, 0 i YES - OVERFLOW
272 1364 PYECH#A JMF OVFERR
S87Y 132465 P4B&#A $EXFL: JSK INTFL
SE20 1264 DST ACO, 5CR i SCR = FLOAT(SCRB)
221 13462 F4BFEA JER NEGATE i XX = XX-SCR
S22z 13249 ' DLD AC2, XX : :
- SE83 1Z4E YARCHEA JER FLADD
SEE4 13460 DsET ACO, XX
SE85 136E SEOO A RCFY ACO, ACZ i SCRA = XX#XX
SERs 126F SF40 A RCFY AC1, A3
S887 1370 P4RDEA JSR FLMULT
So8s 1371 DsT ACO, SCRA _ '
SE89 1373 oLD ACZ, EXPA i SCR = SCRA+EXPA
SER0 1375 P4RCHA JER FLADD ' _
Se91 13574 . D=7 ACO, SCR s
S32 1373 SEOO A : RCPY ACO, ACZ i SCR = EXPB/SCR
SE3 1379 SF40 A RCPY ACL, ACE '
5394 137A , pLD ACO, EXPB
SERS 132370 P4RE#A JER FLDIV
Sees 1370 - DbsT ACO, SCR
Sav7 137F DLD ACO, EXPC i SCR = EXPC#SCRA+EXPD-XX-SCR
Sava 1321 - DLD . ACZ, SCRA -
SE99 1383 94BD#A JER 0 FLMULT
S200 1384 DLD AC2Z, EXFD
S901 1386 Y4BC#A JER FLADD
SQ07 1337 oLp ACZ, XX
5903 1329 F555#A JSR FLSUB
S04 122A DLD ACZ, SCR _
S90S 1330 P55Z#A JSR FLSUB o
52046 1330 SEOO A RCFPY ACO, ACZ i ANSWER = ((XX/SCR)+0. 5)
S207 132E SF40 A RCPY .ACL1, AC3 i # 2##(SCRB+1)
S0z 133F DLD ACO, XX . :



PACE ASSEMELER REV-A 20 DEC 76 _ PAGE 119
BASIC INTERFRETER 11 FEB 77 '
MATH FACKAGE ROUTINES

S909 1321 F4BE#A JER FLDIV
5910 1392 CaDCxA LD ACZ, =04000 ; ADD 0.5
5911 1292 S200 A LI ACS3, 0
5912 12394 24LRCH#A - JSR . FLADD
5913 1395 CC7F A ' LD . AC3, SCRB
5914 12%& ECDDsEA ADD AC3, =1
5915 1397 F9BE#A JMP PWR2
SR1e
S217 1393 57640 A EXPA: . WORD 0576A, 0E107 ;. 87. 417497

L1399 EL107 A , ‘
5918 13%A 4DZF A EXFE: . WORD 04D3F, O1DOA ;i 617.9723

S 13%E 1D0A A
S919 1370 44FA A EXFC: . WORD 046FA, 074FC ; . 03465739

122D 74FC A ' .
S220 129E 4FAC A EXPL: . WORD O04FAC, 0304 i 9. 954596
13%F 0204 A _

5921 12A0 SCS5 A LZE: . WORD 05CSS, 01001 ; 1. 442695 = LOGZ2(E)
: 12A1 1001 A
S¥22
SF23 SRUARE ROOT : S@R(X)
SPEF4
S225 12AZ2 41AE A SORT: BOC ZR0O, RSLTO i CHECK ARGUMENT
SeZ4 12A3 4E%7 A BOC NEG: ARGERR :
SR27 12344 FoAFXA JER EZS 3 TEST EXFONENT FIELD
S22 13RS &400 A PULL ACO :
S$29 1ZA& 045D A ST AC1, OF1+1 i OP1 = MANTISSA
S920 12A7 S201 A LI AC3, 1
5931 12A2 420F A EQC BITO, SQODD i TEST IF EXF IS EVEN OR QDD
S22 1387 F4C0#A JER ADSHR i EVEN: OP2=(E/2)-1
S933 13AA EODE+#A ADD ACO, =—1
5224 13AE DOSE A ST ACO, OFZ
935 12AC - pLp - ACO, OF1 i SCR = SB2+SAZ#0F1
SP36 13AE “DLD ACZ, SAZ
S927 13E0 24BR0+#A JER FLMULT
GR38 13EB1 C¥2% A LD ACZ, SBZ
SOI% 12BZ CDIE? A LD AC3, SBZ+1
SR30 12E2 170D A JMP Sz
SR41 12E4 F4COo#A SODD: . JSR ADSHR ; ODD EXPONENT
|94 13RS DOSE A ST ACO, OPZ ; OFP2 = E/Z
S243 13EA DLD ACO, OF1 ;i OP1=0P1/2
S%44 1ZE3 SIFF A LI AC3, -1
S245 12EY 959C#A JSR PWRZ
S24& 12EBA psST ACO, OP1
S947 1ZEC DLD ACZ, SAL - i SCR = SB1+SA1#0P1
S48 13BE 24BD+#A - JSR FLMULT
5949 1ZEF pLD ACZ, SE1
SPT0 1201 P4BC#A SRZ: JER FLADD
5951 1302 1502 A JER NWTN i SCR = NWTN(SCR)/2
5957 123C3 S3FF A LI AC3, -1
S953 12304 9591#A JSR FWRZ
5994 13CS 1505 A JSR NWTN i ITERATE AGAIN
5955 1306 S2FF A LI AC3, -1
5956 1207 YSSE#A JER FURZ

5957 1308 1502 A JSR NWTN L RESULT = NWTN(SCR) # Z##0FZ



FACE ASSEMBELER REV-A 20 DEC 76 o PAGE 120
BASIC INFERFRETER 11 FEB 77 o -
MATH PACKAGE ROUTINES

2952 1209 CCSE A LD - AC3, OF2
59959 13CA Y9SEBRA ' ©JMP PWRZ
59L0 . '
S261 120 NWTN: DsT ACO, =CR + SCR = (ACO,AC1)
S¥eZ 130D SEOO A RCFY ACO, ACZ -+ (ACO, AC1)=(SCR+0OFP1/SCR)
8962 1ZCE SF40 A RCPY AC1,AC3 ,
5964 13CF nLp ACO, OF1
SRES 1201 Y3BE#A JSR FLOIV
LRos 1Ins o oLD ACZ, SCR.
ST 12304 FZRC#A JMFP FLADD
S/ ; :
SPEY 13DS 7000 A SAL: . WORD 07000, 00000 ; 0. 875
1204 0000 A :
S$70 1307 4754 A SiBl: . WORD 04754, 0ABFF ; O. 27863
1202 3BFF A
5971 1Z2D% 4/00 A SAZ: . WORD 04A00, 00000 ; O, 572125
12DA Q000 A
5972 1Z0BE &C00 A SBZ: . WORD 0&6C00, OOOFF - ; 0. 421875
1200 OOFF A : ‘ '
5973 120D FFS1 A . POOL 3
1Z0DE QOO7E A :
1ZDF 11CS T
o974
S975 : '
S¥74 POWER : (OF1) ## (0OF2)
o977
o772 THIS ROUTINE IS CALLED ONLY BY THE EXFRESSION ANALYZER:
a7 THEREFORE THE ARGLUIMENTS ARE IN BOTH THE REGISTERS AND
G920 IN BASE FAGE.
Sea1 ~
S92z IF THE FOWER IS A FPOSITIVE INTEGER, THEN THE CALCULATION
SEe3 IS BY REFEATED MULTIPLICATION; OTHERWISE A SERIES IS USED.
5984 :
SY25 123EO FOCC#A FPOWER: SKNE ACO, =0 i OP1=0 —--= O RESULT
SP0D6 13E1 F9TC#A JMP RSLTO
So87 13EZ FoCo#d SKNE ACZ, =0 i OP2=0 —- 1 RESULT
oSz 12EZ 121C A JMP RSLTI
S929 1ZE4 SCS0 A RCFY ACZ, ACO i USE SERIES IF EXFONENT IS NEGA
S0 12ES 4BO7 A BEOC NEG, $FSER '
5921 12ZEA4 SDCO A RCPY ACZ, AC1 : . '
S99z 13E7 S4BR7#A . JER FLINT i IS THE POWER AN INTEGER?
S22 12ES2 FOSE A SKENE ACO, OFZ - :
5¥v4 12ZEY 1901 A JMP L +2 N
D995 12EA 1702 A : JMP - $PSER . NO
59946 1ZER F4SF A SKNE AC1, OP2+1
S¥Y7 1ZEC 1907 A . JMP SFPFMULT i YES
So28 12ED $FPSER:  DLD ACO, OP1 s XuwY = EXPOY#LN(X))
5999 12EF 954F#0 ’ JER LN » '
&HO00 1ZF0 DLD ACZ, OF2
6001 13FZ F4BD#A : JER FLMULT
&O0Z 1ZF2 994C#A JMP EXFON
A002 13F4 24R4+A $PMULT: JSR IFIX 3 CONVERT FOWER TO INTEGER FORMA
(004 13FS 994EBxA JMP ARGERK i ... TOD BIG

L0035 13F& DO7A A ST ACO, COUNT .



FACE ASSEMELER REV-A 20 DEC 76 | PAGE 121
BASIC INTERFRETER 11 FEE 77
MATH PACKAGE ROUTINES

DLD ACO, OP1

&£006 12F7
4007 13FP AC7A A $PM: Dpsz COUNT : i MULTIPLY (COUNT) TIMES
OO0 123FA 1901 A JMP .2z
&O0? 12FE 2000 A RTS 0
&010 13FC . oL - ACZ, OP1
&011 13FE 94BD#A JER FLMULT
&012 13FF 19F2 A JMP S$PM -
&013 1400 RSLT1: DLD ACO, FL1 i RETURN 1 RESULT
&014 1302 2000 A : RTS 0 : .
6015
&£O0L14 ARCTAN : ARC TANGENT
&017 .
L0118 1303 2201 A ARCTAN: LI - AC2,1 i TAKE ABES(X), SAVING SIGN FLAG
&01% 1404 4202 A BOC POZ, ATNO
A070 14065 FIEF#A JER ‘NEGATE
A0y 143046 SZFF A LI ACZ, -1
£QZZ 1407 ATNO: DsT ACO, SCR
S AOZD 1407 D24E A ST "ACZ, ESIGN

A£Q0Z4 1304 DL ACZ, AY1 i TEST RANGE OF ARGUMENT
&OZS 1400 R4BE#*A - JSR FLCMF i X <= (SAR(2)-1) 7
£Q02& 130D 41146 A BOQOC ZR0O, ATN1
&OZ7 140E ARIS A BOC NEG, ATN1
&D22 130F pLD ACO, SCR
&OZ9 1411 pLD ACZ, AYZ
&OZ0 1413 CDIE A LD AC3, AYZ+1
&0231 1414 F4RE#A , JER FLCMP i X <= (SOR(2)+1) 7
AQ2Z 1415 4112 A BQC ZR0O, ATNZ . '
&O023 1416 4EL1 A BOC NEG, ATNZ
&074 1417 DLD ACO, FL1 i X > (SOR(2)+1)
&35 1419 DLD ACZ, SCR i ATN(X) = (PI/2)
&OZE 141E Y4RBE#A JER FLDIV i - ATNC1/X)
&UGET7 1410 151A A JSR ATAN
L0222 131D P4BF#A JER NEGATE
027 141E DLo ACZ, P2
040 1420 2ARC#A ATN2: JER FLADD , .
&041 1471 ACAE & ATHNSG: D=z ESIGN i NEGATE RESULT IF ORIGINAL SIGN
&042 1422 24BF#A JER NEGATE i WAS NEGATIVE
404 1423 2000 A RTS 0 o '
&044 1424 ATNL: DLD ACO, SCR S X L= (SER(Z)-1)
&045 1476 1510 A o JSR ATAN i USE SERIES AS IS
&044 1427 19F% A JMP ATNA :
&047 1422 CO7E A ATNZ: LD ACO, SCR i (SAR(2)-1) <= X
A04% 1427 CATC A LD AC1, SCR+1 i L= (SOR(Z)+1)
&04 1424 T17+#A - JER XOVER i ATN(X) = (F1/4)
&OS0 142E 150E A JER ATAN H + ATN((X-1)/(X+1))
&OS1 1420 . DLD . ACZ, P4
&LOTZ 1428 1971 A JMP ATNS
&GED ‘
&OS4 147F LHADT A AYL: . WORD 06A07, OEAFF ; SGER(2)-1

1420 EA4FF A '
&055 1431 4D41 A AYZ: .WORD  04D41,03C0Z2 ; SOGR(Z)+1

1432 2C02 A ,
&OSEH 1432 6427 A FZ: . WORD 06427, 0EDOY ; PIl/2

A

14=4 EDO1



FACE QASSEMELER REV-A
BASIC INTERFRETER
MATH FACKAGE ROUITINES

6037

L£OSS
&LOS?
&OED
&061
&0462
&QET
&OES
&84S

1435
1436

14327
1439
14zA
143
142D

143E
143F
1440
1441
1442
1443
1344

&£427 A
EDOO A

COO9#A .
LE09#A
FSED#A
1Z4E T
1310 T
A3S7 T
122 7T
123F T
1563 T
1ZE64 T

11 FEB

Fa:

ATAN:

20 DEC 76

77

. WORD

DST
LD

JER
DLD
JMF

. POOL

FAGE 122

06487, OEDOO ; FPI/4

ACO, SCRA
AC3, =ATDATA
EPSER

ACZ, SCRA
FLMULT

7

H

i

DO SERIES FOR ATN FUNCTION

(ODD POWERS)



FACE ASSEMBELER REV-A 20 DEC 76 - PAGE 123
EASIC INTERFRETER 11 FEB 77
FLEATING POINT TO ASCII CONVERSION

&LOLL ‘ . PAGE FLOATING POINT TO ASCIT CONVERSION®

&O&7 . LOCAL
&OLS
L0650 FLDEC : CONVERT NUMBER. IN ACO, AC1 TO ASCI]
&O7T0 .
&071 1445 2492« FLDEC: JSR SAVE . i SAVE REGISTERS
&O72 14446 S220 A LI ACZ, BLANK i CHECK SIGN
&O73 1447 4202 A ‘ EOC FOS, $F
AO74 1333 22D A LI ACZ, =" 25k .
&O7S 144% Z4GF#A JER NEGATE
&07& 1344 $P: DsT ACO, VALUE i SAVE ABSOLUTE VALLE
&O77 1440 D030 A RCFY ACZ, ACO i PRINT SIGN CHARACTER
A078 1440 4YE£A JSR ouT1 ‘
&07F 134E nLn ACO, VALUE i TEST VALUE OF NUMEER
CEOZ0 14%0 4504 A BOC NZRO, $NORM ,
£G31 1451 S030 A ' LI ACO, 707 /256 ; IF ZERO, PUT OQUT 1 DIGIT
LO0Z 1457 949ExA JER ouT1
G022 1452 9900 A JMP e +1
&024 1454 149 T . WORD $DONE
025 1455 S200 A $NORM: LI ACZ, © i NORMALIZE TO RANGE
026 1456 DEd4S A ST ACZ, EXFN ; 1, 000, 000 TO %, 997, 999
&OST 1457 $N1: oLD ACO, VALUE i DIVIDE BY 10 IF = 10#x%7
Loag 1459 pLo ACZ, FWR7
LOSY 145E F4BRsA JER FLCMP
&UTO 14974201 A BOC POS, . +2 i IF ACO >= O THEN DIVILDE
&DF1 1450 1905 A JMP $NZ ' ‘
&OSZT 145%E 5001 A LI ACO, 1
(093 145F DLD ACZ; TENTH
&O024 13461 1500 A " JER SCALE
LO95 1442 13F4 A AMP $N1 )
LORE 13463 ENZ: DLD ACO, VALUE i MULT BY 10 IF < 10##A
EORT 14585 DLD ACZ, PWRA
L£0%8 1467 Z4BE+A JER FLCMP
D9 14468 4215 A BOC POS, $2ZBCD
&£100 13&6% SOFF A LI ACO, -1
101 146A v pLD ACZ, FL10O
&102 1460 1501 A JER SCALE
A103 1460 19FS A JMF $NZ
&H104 .
&105 1446E EO49 A SCALE: ADD ACO, EXFN 3+ ADD (ACO) TO EXFONENT
&£10&6 146F D047 A ST ACO, EXPN
&107 1470 DLD - ACO, VALUE i MULTIPLY VALUE BY (ACZ,AC3)
6108 1472 24BD=A . JER 0 FLMULT
&109 1473 DsST ACO, VALUE
6110 1475 2000 A& - RTS 0 :
&111 A
117 14746 7417 A FWRA: | WORD 07A1%Z,00014 ; 10##6
1477 NOH14 6 ' . -
6113 1472 4C4E A FWR7: . WORD  04CA4E, 04013 ; 10##7
1479 4012 A '
6114 1474 SO0O0 A FL1O: | WORD 035000, 00004 ; 10
: 1478 0004 A
&11S 147C &é&66 A TENTH: . WORD D6L6L6,066FD ; 0. 1
1470 &&FD A , .



SACE ASSEMELER REV-A 20 DEC 76 " PAGE 124
3ASIC INTERFRETER 11 FEEB 77 : -
"LOATING FOINT TO ASCII CONVERSION

1% B TS -

A117 147E SOAB A $ZBCD: LI ACO, TEMP+6 i CONVERT TO BCD - 7 DIGITS
&112 147F DO79 A 8T ACO, ALAST b IN TEMP ... TEMP+6&
&119 1420 S007 A LI ACO, 7

&120 1421 DO7A A ST ACO, COUNT :

&121 14232 MODX: DLp ACO, VALUE i SAVE OLD VALUE

6122 1324 . DST ACO, SCRA ' :

A1Z3 1424 DLD ACZ, FL10O i NEW VALUE = INT (VALUE/10)
6174 14332 FI4BExA JSR FLDIV : S

&125 1429 Y4R7#A JER FLINT

A1Z4 1424 neT ACO, VALUE

&127 1420 pLD ACZ,FL10O i MOD = OLD VALUE

&128 142E w4RD+#A JSR FLMULT H - NEW VALUE # 10
&1277 145F Y4BF#A JSR NEGATE :

AL20 1420 DLD ACZ, SCRA

&1321 1492 94BC+H#A JER FLADD

&E132 13492 24R34#A JSER IFIX

A132 1424 SC00 A NOP : )

&134 1495 BO77 A ST ACO, @ALAST ' STORE DIGIT

S135 1494 AC7Y A DSZ ALAST i DECREMENT ADDRESS FOR NEXT
L1324 1477 AC7A A DSz COUNT i DECREMENT DIGIT COUNT
A1327 1493 19EY A JMP MODX H NOT DONE YET

L1338 149% S2AR A LI AC3, TEMP+6 i ROUND 7 DIGITS TO &

&13% 14%A S107 A LI ACL1,7 H DIGITS ‘

&140 1428 C2300 A LD ACO, (AC3) i LEAST SIGNIF GETS S5 ADDED,
&£141 1420 7204 A "AISZ ACO. 4 " THEN EBCD CARRY IS CHECKED
£132 1320 D300 A ST ACO, (AC3)

&£1432 14%E C200 A $ROUND: LD ACO, (AC3) i INCR DIGIT & CHECK CARRY
&144 1349F 7201 A AlSZ ACO, 1

A£145 13A/0 0200 A ST ACO, (AC3)

&£1446 14A1 PCCE#A SKG ACO, =9 i CARRY NEEDED?

147 1447 1205 A JMP $CHK1 b NO - ROLNDING DONE
142 1403 S000 A LI ACO, O _ i DIGIT 1S.ZEROQ

&14% 13A4 D200 A ST ACO, (AC3) .

&150 14A5 7BFF A AlISZ AC3S, -1 i G0 TO NEXT DIGIT

&191 18AL 79FF A Al=Z ACtL, -1

&152 14R/7 19F46 A JMP $ROUND .

&153 14A8 S26A A $CHEL: LI AC3, TEMP+5S ; CHECK NUMBER OF SIGNIFICANT
&154 1447 S106 A LI ACL, 6 H DIGITS (6 MAX)

&15S 14AA 200 A $CHED: LD " ACO, (AC3) o

&1946 14AE 34507 A BoC NZRO, $FPRT

&157 13AC 7RFF A AlsSZ AC3, -1

&153 14A0 7%FF A Al=Z ACl, -1

&15% 14/E 1%FE A - JMP $CHKD

L1460 1436F D101 A LI ACL, 1 + ZERO COUNT: MANTIZS=A IS 1,
&1461 14E0 D4AS A ST - ACL, TEMP i EXPONENT IS INCREMENTED
(1462 14R1 2049 A 152 EXPN

142 1ART SCO0 A NP

&14644 14R2 DA7A A $PRT: ST ACL, COUNT . ; SAVE COUNT

&1465 14R4 CO47 A LD ACO, EXPN 3 FIX PROPER EXFONENT

&14&46 14R5S E1ZEx*A ADD ACO, =6

&£1467 14B6 D049 A ST ACO, EXFN v

L1683 14B7 S365 A LI AC3, TEMP '

AL1ET 14B2 FDICHA SKG - ACO, =5 ; CHECK IF E-FORMAT IS NEEDED



FACE ASSEMELER REV-A
BASIC INTERFRETER |
FLOATING FOINT TO ASCIT CONVERSION

6170
4171
6172
&17%
6174
&175
6174
&177
&17%
&17%2
&180
&181
18z
&183
&184
&123

(%)
[

RO O )

LR s BOUCIREN IR

0

]

[ R U U

LR RN

R Ny IR L IRy Y BRYE R (]

DO o W e N SR SO (O AR S SR xR S e
PO b jet pah b feh beh ed Bk foh ek b fed fet

o P O

SN SENEARN

Dl
)

14E%
14EA
13EE
14EC
14ED
14EE
14BF
1420
14C1
14Cz2
13003
13C4
194CS
14C&
1aC7
1acs
1aC%
1474
14CE
140CC
143Ch
13CF
14CF
140G
14p1
130z
1anz
1404
1405
14D
1407

1403 4

140
1408
14Dk
R
1400
140E
14D0F
14E0
14E1
14EZ
14E:
14E4
14ES
14E4
14E7

1422

2 14E%

14EA
14EE
14EC
14ED

DICH#A
1912 A
EOLDsA
TR
1901
Do7A
CO7A
SIFE
F442
1522
S1FF
F4a4%
1S2A
C300
1520
ECDD#A
EdDD=A
AC74 A
19FS A
121C A
300 A
1523 A
FDZ7#A
151F

7BO1

AC7H

iwFe

5045

TR4VER
cogqw

S1ZE

K20Z

S1zZD

7001

Do4e

sS40

Y3IE#A
Cod4 A
5100 A
PCCE#A
19032 A
E115#A
7701 A
1%FB A
&DO0O A
1S5S0 A
SCA0 A
18507 4
D020 A
PE4TE#A
WETAEA

»rr>2>2Trr2>222222DD>DD

SOZE A
Y4IE#A

»2>22222>22>2>2222D

$FDIG:

$SETYPE:

$1:

$2:
$DIONE :

$PTO:

20 DEC 76
11 FEB 77

SKG

JMP
ADD
SKG
JMP
ST
LD
LI
SKNE
JSR
LI
SKNE
J3R
LD
JSR
ADD
ADD
ps2
JMP
JMP
LD
JER
SKNE
JER
AISZ
DSz
JMP
LI
JER
LD
LI
Boc
LI
CAl
ST
RCFY
JSR
LD
LI
SKG
JMF
ADD
AlS2
JMP

- RXCH

JER
RCPY
JSR
LI
JER

CJMP
L1

JER

ACO, ==-3
SETYFE

" ACO, =1

ACO, COUNT
. *2

ACO, COUNT
ACO, COUNT
AC1, -2
AC1, EXPN
$PTO

AC1, -1
AC1, EXPN
$DEC

ACO, (AC3)
PUTD

AC3, =1
AC1, =1
COUNT
SFDIG
$DONE
ACO, (AC3)
PUTD

AC3, =TEMP
$DEC
AC3, 1
COUNT
$ETYFPE
ACO, ‘EZ /256
ouT1

ACO, EXPN
ACL, "+ /256
FOS, . +3
AC1, * =" /256
ACO, 1
AC:O, EXPN
AC1, ACO
ouT1

- ACO, EXPN

AC1,0
ACO, =9

$2

ACO, ==10
ACl, '
$1

ACO, AC1
PUTD

AC1, ACO
PUTD

ACO, BLANK
ouT1 '
RESTOR

ACO, 7. * /256
ouTi

PAGE 125

;i #% FIXED FORMAT ##
i IF (EXPN+1) > COUNT, FIX COUNT
H SO ALL DIGITS ARE FRINTED

5 PRINT “.0” IF NEEDED

i PRINT DIGITS: FIRST CHECK FOR
i ‘. 7 NEEDED

i E-FORMAT: D. DDDDDE-XX

i PRINT EXPONENT FIELD

i PREPARE EXFUONENT

i EXPN NOW HAS ABS VALUE

# PRINT SIGN
i PRINT Z EXPONENT DIGITS

i BLANK FOLLOWS NUMBER
 RESTORE REG % RETURN



PACE ASSEMELER REV-A

BASIC INTERFRETER
FLOATING FOINT TO ASCII CONVERSION

6224
6225
6226
6227

6228
6229
6230
6221

14EE
14EF
14F0
L4F1
14Fz
14F3

14F4
14FS
1aF&
14F7
14F s
14F9
14FA
14FE

!’

RN
%*
D> D

-mmmo

<
o
%
b

I» -0 N 0
%
pod

G0 O 0 O

S2VEXA

0006
0OOS
FFFD
0065
FFFé&
0030
0000
0000

>Dr>22D>DPT D

$DEC:

-PUTD:

20 DEC 76
11 FEB 77

LI
JMP
LI
JMP
oOR
JMP

. POOL

ACO, *0” /256
ouTt
ACO, . * /256
oury
ACO, =030
ouT1

8

PAGE 126

!

i CONVERT BINARY TO ASCII

;
i



PACE ASSEMELER REV-A 20 DEC 76 | PAGE 127

BASIC INTERFRETER 11 FEB 77
INTEGER MATH ROUTINES

L2323

6234
L2325
L2326
6237
L2338
&239
6240
&241
&242
&243
&244
245
246
&237
&242
&Z3%
&Z50
&251
&252

YbOC]

6254
&£255
£256
&257
&2TE
L2559
&2L0
&261
&2&2

A
L2444
L265
L2664
L2677
L2eS
&2&T
270
&E71
6272
L2732
&274
&275
&2Z76
&277

e W we e

» .
14FC
14FD
14FE
14FF
1500
1501
1502
1502
1504
1505
1566
1507
1503
1509
150A

150k

1500
1500
150E
150F
1510
1511
1512
1513
1514
1515
1516
1517
1512
1519
1S14A

?

. W W e e e

151E

D 1510

151D

1S1E

151F
1520
1521
15322

- . PAGE 7 INTEGER HéTH ROUT INES”
. LOCAL ‘

MULT  : SIGNED INTEGER MULTIPLY
FRMULT : SINGLE FRACTIONAL MULTIPLY
(ACO, AC1) := (ACO) # (AC1)

1501 A FRMULT: JSR - MULT i MULTIPLY INTEGERS
SIFC#*A JMP DSHL i, CORRECT TO FRACTIONAL
D2&F A MULT: ST ’ AC2, TACZ
DC70 A ST AC3, TAC3 )
2200 A LI AC2,0 i CLEAR ACZ2
D376 A ST AC2Z, FRSIGN 3 FRSIGN=0 IF RESULT IS POSITIVE
4202 A - BOC POS, $M1 i TAKE ABSOLUTE VALUES OF BOTH O
2076 A 182 FRSIGN
7001 A CAl ACO, 1
SD00 A $ML: RXCH ACO, AC1
1203 A EOC POS, $M2
7001 A CAl ACO, 1
AC746 A DSz -FRSIGN
SC00 A - NOP
D310 A $MZ: LI AC3, 16 i BIT COUNT=14
7000 A CAI ACO, 0 i COMPLEMENT ACO TGO SIMPLIFY
i BRANCHING ON MULTIPLIER EITO
IE00 A SLOOP: FPFLG LINK
4201 A BOC BITO,. +2 i BRANCH IF ACO COMPLEMENTED=0
~A40 A RADD AC1,AC2 i AC1+ACZ --> ACZ
2603 A ROR ACZ, 1,1 i ROTATE RESULT OF ADD INTO LINK
203 A SHR ACO, 1,1 i SHIFT LINK INTO ACO
7BFF A AISZ AC3, -1 i DECR COUNT, SKIP IF ZEROD
19F9 A JMP - $LOOF
SDoo A RCPY ACO, ACYL i MOVE LO ORDER RESULT TO AC1
SC20 A RCPY ACZ, ACO i MOVE HI ORDER RESULT TO ACO
c276 A LD ACZ, FRSIGN i TEST SIGN OF RESULT
7A00 A AISZ ACZ, 0
SSEI®A JSR D2C i COMPLEMENT FOR NEGATIVE RESULT
C2eF A LD ACZ, TACZ i DONE - RESTORE REG
CC70 A LD AC3, TAC3 '
25000 A RTS 0

- BCDADD  : ECD ADDITION ROUTINE

o770

8870
SDOO
4A01
2001
2000

(AC1) = (ACZ) + (AC3) !

RTS 0 = OVERFLOW
RTS 1 = NORMAL RETURN
A BCDADD: ST AC3, TAC3
A RCPY - ACZ, ATO
A PFLG CARRY -
A DECA ACO, TAC3
A RCFY ACO, AC1
A BOC CRY,. +2 s DONE - CHECK CARRY
A RTS 1 ‘ '
A 'RTS 0



PACE ASSEMBLER REV-A 20 DEC 76 - PAGE 128
BASIC INTERFRETER 11 FEB 77 »
INTEGER MATH ROUTINES



FACE ASSEMELER REV-A

&222
&229
&290
&2
&27Z
&293
&£294
&29%
SEFE
&297
&298
&29%
&300
&3201

202
3clyic
A204

205
&204
&307
£2308
&3207
&210
&311
&312
&3132
6314
&315
&216
&217
A218
L2319
&£3220
&£321
&322
63223
&3228
&225
L3265
&327

S - o - -

BASIC INTERFRETER
MATH PACKAGE DATA

153k
1541

1347

&3228

6329
&330

8001

A

20 DEC 76 " PAGE 129

i1 FEB 77 .
. . . PAGE “MATH PACKAGE DATA“

LIST

LOFT

'DATA FOR POWER SERIES APPROXIMATIONS

O00E
4000
A4FA
47EB
ASF6
0014
4000
4724
4ECA

ABCA

o2 SI1ER

4210
GEES
QOOF
4000
B&DE
4ECA

G435

- S1EE

A

A

» » » » » » » » » » » » » » D D> D

COSA: . WORD

11

1 -1/2' 174"

’

. WORD
i =1/6!
. WORD

i 1712
. WORD

04000, 00001, OCO00, 00000, OS55S, OSSFC
1/8! -1/10! ,

OA4FA, OSOF7, 06806, 0B80F1, OB&06, OCZEE
! ~-1/14! 1/16!

047BB, 063E4, O7B1A, 02BDC, O6EYF, OD3D4

i ~1718! 1/20!

. WORD

LNDATA: . WORD
i 1
. WORD
i 177
. WORD
i 1/13
. WORD
iy 1/19
. WORD
i 1725
. WORD
i 1731
. WORD
i 1737
. WORD

ATDATA: . WORD
i i
. WORD
i =1/7
. WORD
i 1713
. WORD
i =1/1%9
. WORD
i 17295
. WORD

0ASF 64, 01BCC, 07950, OB3C3

20

173 1/5

04000, 00001, 05555, OSSFF, 06466, OLLFE
1/9 /11

04924, 092FE, 071C7, 01CFD, 0SD17, O45FD
1715 /17

04EC4, OECFD, 04444, 044FD, 07878, 078FC
1721 1/23

06BCA, O1AFC, 06186, 013FC, 0590B, OZ1FC
1727 /29

OS1EB, 085FC, 04BDA, 012FC, 0469E, OESFC
1/33 1/35 ‘

04210, 084FC, O7C1F, O07FB, 07507, OSOFE
1/32

OLEB3, OE4FEB, 06906, OZ0FE

15

-1/3  1/5

04000, 00001, 0AAAA, OABFF, 06666, O6GFE
179 -1/11

OBGDE, 06EFE, 071C7, 01CFD, OAZES, OEEFD

-1/15 1/17

04EC4, OEDFD, OBBBB, OBCFD, 07878, 073FC
1/21 -1/23 ,

09435, OEGFC, 06186, 018FC, OAGF4, ODFFC -

-1/27 1729 :

0S1EB, 085FC, 0B42S, OEEFC, 0469E, OESFC



PACE ASSEMELER REV-A 20 DEC 76 PAGE 130
BASIC INTERFRETER 11 FEE 77
ETATE/ROUTINE ADDRESS TABLES

0’@(%0‘9‘&L

6331
62322

233
6234

235
&336
6337
L33
&339
&340
6341
6342
6343
6344
6245
6348

247

248
6249
6350

&351

-
252

L3532

&394
3]
LIS
&340
&361
A6
(363
&364
L346S
AZLA
&267
L3262
LTLF
&370
&371
&372
6373
6374
&375
L2374

L2

00 Q0 0D 00 00 000
N A s DR

RO TR I D R TR

i

i

1582
1587
1520
1521
15926
159
15A0
1SAS
15AA
10AF
1504

1SE2
1SEE
1503
1SC2
15CDh
15Dz
1507
1SDc
1SE1

.
?

o a e
mMAamm

e enn s >

—
m
DD O NG

[y
Ay
m
[a]

1SEC
1SED
1SEE
15EF
15F0
15F1
15F2
15F3
1SF4
15FS
15F&

20 15F7

15F2
15FY
15FA
1SFE
1SFC
1SFD
1SFE

.PAGE  “STATE/ROUTINE ADDRESS TABLES”
2001 A .LIST  LOPT

STATE ADDRESS TABLE

095C T TAEL: = . WORD SYNTAB, STO01, ST02, STO3, STO4
o¥D? T - . WORD ST0S, STO6, STO7, STO8, STO?
O9F3 T . WORD ST10,ST11,8T12,ST13,5T14 .
0A14 T . WORD ST15,ST16,ST17,85T18,5T19
OALE T . WORD ST20,5721,87T22,8T23,5T24
0A34 T . WORD 8T25, ST26, 5727, ST28, ST29
0A48 T . WORD S$T30, ST31, ST32, 8T33, ST34
O0A77 T . WORD: ST35, 8T36, ST37, ST38, ST39
0A74 T . WORD ST40, ST41, ST42, ST43, ST44
OAAS T .WORD  ST45, ST46,ST47, ST48, ST49
OREE T . WORD STSO, 8T51, STS2, STS3, STS4
OADE T . WORD STSS, 8T56, ST57, STSSE, STS?
QAFY T .WORD  ST&0, STé61,ST62, ST63, STL4
OR14 T .WORD  STéS, ST66, ST&7,5T6E, STH?
OBSO T . WORD 8770, 8771, 8772, 8773, ST74
OE4Z T .WORD  ST7S5,8776,8777,8T78, ST79
OES2Z T . WORD 8780, ST81, ST82, £T83, STE4
OE&® T . WORD ST&8S, 8136, ST87, STES, 5T&Y
OB7E T .WORD  ST90, 8T91, 8792, ST93, £T94
oB¥1 T .WORD  ST95, ST96, ST97, ST98, ST99

EXECUTION ROUTINE TABLE

NO ROUTINE ©

. WORD Xati9
. WORD XQT20

OCSD
OCA1

LET - STORE STRING
LET - CONCATENATE STRING

OO0 A TABZ: . WORD 0 i
OB T : . WORD XQT1 3 1. GOSUB - PUSH
OBAZ T . WORD XQT2 i 2: RETURN - FULL
QEAY T . WORD XQT3 i 3: GOTO/GOSUER - NEXT
OERO T . WORD XaQT4 i 4. STOP/END
OBEBF T . WORD XQTS i 5: COMMAND - ADDRESS
OBECS T . WORD XQAT6 i & COMMAND - 13T STMT#H#
OBCD T . WORD XQT7 i 7: COMMAND - 2ZND STMT#
OBDZ T . WORD XQT3 i .8: COMMAND - EXEC _
OBDS T . WORD XQTY 3 9: CHECK DIRECT EXEC COMMAND
Q3B T . WORD CRLF i 10: PRINT CR-LF
OREC T . WORD XeT11 7 11: PRINT DELIMITER
OC77 T . WORD XaT12 i 12: LET - COPY TEMFP STRING TO
ozo1 T . WORD XOT13 i 13: PRINT STRING VARIABLE
oc13 T .WORD XQT14° + 14: PRINT FUNCTION
oC44 T . WORD XQT1s i 15: PRINT VALLUE
OBDE T . WORD XQT16 i 16: CHECK STRING (CLASSES 17.1
QED7 T . WORD XQT17 i 17: CHECK MODE=2 (EXEL)
OCAE T . WORD XaT1S i 18: LET - STORE VALUE
T i 19:
T i 20:
OC7E T . WORD XaTtz1 i3 21: SUBSCR - SAVE ARRAY ID
ocE7 T . WORD XQT22 i 22: SUBSCR - 1 OF 2

o4z T - . WORD RPAREN i 23: SUBSCR - 1 SUBSCR

oD4s T . WORD RFPAREN i 24: SUBSCR - 2 OF 2



FACE ASSEMBLER REV-A

EBASIC INTERFRETER
'STATE/ROUTINE ADDRESS TABLES

LT
P
-,
-
~t
~

&35
LT
LED
L39
&I9Z
639
639
P
LR

nﬁ\]:-n'l.bmm’-ao'-ﬂ D:l_l

C.
S
L8400
&401
£302
&J03
44043
&30
&404
&407
&30
&S0
2310
2311
L5112
&313
&£413
&415
416
&417
418
A1
E420
371

X e
&423
6424
L4225
&426
&az7
478
2 P
L4320
L4321
L4322
&£433
&L4z4
AR5
N 3TN
&4327
&438
643w
6440
&441

.
(L
\-
=
3
A
e
-t
g
-
J'
-

&3
&
A3
&%
L

ISFF

1400
1401
1402
1602
1604
14605
1406
1&607
1£02
1&0%
1460A
140R
14600
140D
1 &0E
1&0F
1410
1511
1&61%
15412
1414
1615
1&£144
1417
1518
1419
1414
1&41E
1410
141D

1&1E

1&1F
1620
&2

1&22

1623
16424
1425
1626

&27
1623
1627
1627
162E
14620

1420

VAIFE
162F
1630
1631
1632
1633

1624

oCas
OC2E
(8]
DAL
(VT
OCER
OCEZ=
Dz
OL4D
ODAA
ODEO
OnE7
ODER
ODC7
[ 1
OnE®
QDEE
OLDF =
QDF7
OELF
1007
1002
QGO0
DESY
DELZ
QEAS
OESF
OFZE
OF2&
OF =2
OF ZE
OF47
OF532
OFSS
OF o2
OCFE
OF &
OFDE
1010
io1s
101E
105D
1024
104
10B3
OEAE
onz7
QREN
OCEA
IOSE
ob1z
Q20
10CC
1057

A-dAdd A4 44 A4 A4 A A A d A A d A A A A A A A A AAAD A A A A A A A A A A A A A= A A o~

11 FEB 77

. 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
. WINRT
. WORD
. WORD
. WORD

. WORD .

. WORD
. WORD

20 DEC 76

LPAREN

XQT26
XQT27
XQT2e
X727
XQT30
GETARY
XQT32

XT3

XaT34
XQT35
XQT36

©XQT37
XQT38

X732
XaT40
XaT41
XaT42
XQT43
XQT44
TRCON
TRCOFF
DUMP
XQT43
XQAT49
XaTrS0
XQTS1
REDATA
XQTS2
XQTs4
XQTSS
XQTS6
Xars7
XQTSS
XGTSY
XQT60
XQTé1
XQTHLHZ
XET63S
XQOT&4
XQATLES

- XQTéE6

XQTLH7
XQT63
SIZE

XaT70

- XQT71

LINTT
XQT73
XQT74
XQar7zs
XaT76
XaT77
XuT78

We W W Wi WMo ®e Wwe We W We W Ve Wi We. W We We W We We Ve We W W We W Ve Ve W Qe Ve ®e Ve We G We We W W We Ve We W W W W W W W W W ©¢ W W

PAGE 131

EXPR - LPAREN

EXPR — IDENT

EXPR — CON=T

EXPR - UNARY OF -

EXFR — BUILT IN FLUNCTION
EXFR - USER FCN

EXPR - CALCULATE ARRAY ITE
EXFR - EXECUTE E. I. FCN
OFERATOR OR RPAREN

CHECK STACKTOF=ZTZ29 (OFER)
DIM ARRAY 1D

DIM SUBSCRIFT 1

DIM SUBSCRIPT 2

TEST IF VALUE

FOR IDENTIFIER -

FOR INIT VALLUE

FOR END VALLE

FOR STEP=1

FOR STEP=VALUE

NEXT

TRACE ON

TRACE OFF

DUMP

INFUT - SET MODE
INPUT/READ - ILENT
INPUT/READ - ARRAY ELEMENT
READ - SET MODE

RESTORE

RANDOMIZE

WAIT

ON VALUE

ON STMT#

ON - END OF LIST

SAVE STRING IO OPERAND
SAVE STRING CONST OFERAND
SAVE STRING COPERATOR
EXECUTE STRING COMFARE
EXEC STRING--NUMERIC FUNCT
DEF - FUNCTION NAME

DEF - PARAMETER NAME

DEF - EXFRESZION START

: EXECUTE POKE/QUT

START USER FCN

END USER FCN

SIZE

STRING READ/INPUT

SPECIAL IDENTIFIER (RNI)
NEW STATEMENT INITIALIZATI
STRING ARRAY: UFDATE STACK -
EXECUTE NUMERIC->STRING FU

;' EXECUTE SUBSTRING FUNCTION

SAVE STRING ARRAY FOINTER
SET TERMINAL WIDTH
WAIT (3 ARGUMENTS)



’

FACE ASSEMELER REV-A 20 DEC 76 ' PAGE 132
BASIC INTERFRETER 11 FEB 77 ‘
STATE/ROUTINE ADDRESS TAELES

6442 14635 10SE T . WORD XQT79 i 79: WAIT (2 ARGUMENTS)

6442 1636 100G T . WORD XQT80 i 80: CALL

6444 1637 1A32 T .WORD  XQT&1 i 81: FILENAME (DISK COMMANDS)
6348



FACE ASSEMELER REV-4
INTERFRETER

rASIC
ERROR

4449

4450

&£451
6452
L4572
&454
£455
456
LAa37
&458
6457
&RLED
&4461
&]42
&442
&£444
&445
£3E4
&467
L34S
&4L5

&470

6471
&472
44732
4474
&a47%
L4764
&477
L4478
L4773

NAME TABLE

'} - % W

1463
16EA
1630
16ZE
1440
1&42
1644
1&44
1448
1&4A7
#4840
144E
1650
1452
1454
1454
1655
145A
14650

1,

ERROR NAMES

4157
434F
S354
4343
SEAE
S641
453E
AEAF
5354
AE4s
5459
5241
1444
4EAS
A:4F
4431
4444
S544

vy -~
Snnz

- 4FSE

0 4447

4152
SO4F
444%
SS4E

5354

W 4944

A ERRTAR:

>2>22»222»22>2>2>222222D>2>2T22>2DO>DDD

20 DEC 74
11 FEE 77

. PAGE

= 4 CHAR FER NAME

.ASCII

.ASCIT

.ASCII

LASCII

.ASCIT
.ASCII
.ASCII
.ASCI]
.ASCII
.ASCII
.ASCII
CASCIX
.ASCII
.ASCII
.ASCII
.ASCII
.ASCIT
.ASCII

.ASCII

. ASCII
.ASCII
. ASCII
.ASCII
. ASCIX
.ASCII
CASCII
. ASCII

“ERROR NAME TABLE-

“AREA”
“CONT”
‘STMT”
‘CHAR”
TENTX”
“VALU”
/END“ 4
NGOG0~
“RTRN”
“NEST”
“TYFE”
“RANG“
“DDIM”
“NEXT”
“FOR “

“DATA”

“DDEF -

“UDEF -

‘USSR “
“OVFL”
‘DIVO”
“ARG “
“POKE”
“DISK”
“UNFL~

“§TOV?

“IFIX”

®e We W Ve We We W W Ve G W W G0 Ve Ve W We W Ve W WG W e G Ve W
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&2

ouUT OF MEMORY
NO CONTINUE
STATEMENT TYFE
CHAR AFTER LOGICAL END OF S
SYNTAX

CONSTANT FORMAT OR VALUE
NO CLOSING QUOTE ON STRING
UNDEF INED TARGET FOR GOTO
RETURN WITHOUT GOSUE

NEST LIMIT EXCEEDED

TYPE MISMATCH

SUBSCRIPT OUT OF RANGE
DUPLICATE DIM FOR ARRAY
NEXT WITHOUT FOR

FOR WITHOUT NEXT

OUT OF DATA

DOUELY DEFINED FN-

UNDEF INED FN-

UNDEFINED USR FUNCTION
OVERFLOW

DIVISION BY ZERO

ARGUMENT OUT OF RANGE
POKE INTO EASIC

DISK ERROR

UNDERFLOW (WARNING)
STRING OVERFLOW

IFIX WARNING
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4430 ‘ . PAGE “SCANNER TABLES”
64231

&422 1-CHAR PUNCTUATION: SYMB, PREC & CLASS
6483 ‘

6484 166E 0030 A-FCTAR: . WORD K256, 0605

&425 1670 003E A . WORD ‘> r256, 0605

6486 1672 002D A . WORD ‘= 256, 0605

A4327 1474 O0OZE A . WORD ‘+7 /256, 0301

&3228 14676 0020 A . WORD ’-’/25&.0801

&9 1673 00ZA A . WORD ‘%7 /256, OA02

6470 1467A 00ZF A . WORD /71256, 0A02

64921 167C OOSE A . WORD OSE, OEOZ i UP-ARROW

&E492 1E7E 0022 A . WORD (/256,10

&373 1630 0027 A . WORD 7)7/256, OFFOB

&84 14622 O0ZC A . WORD 2y /256,12

495 1é&E24 OOZE A . WORD 7 71256, 12 . :

&L49E 1 E24 000D A . WORD oD, 13 i CARRIAGE RETURN

EAFT 1438 0027 A . WORD REMCHAR, 13 i AFOSTROPHE: REMARK FOLLOWS
A492 148A 00Z2A A FCLAST: . WORD 71772596, 14 i COLON: STATEMENT SEFARATOR
&q3 .

&S00 RESERVED WORD TAEBLE - USED BY PRESCANNER

&S0 ENTRIES ARE DELIMITED EBY A NULL BYTE WHICH
&50Z MAY EBE PART OF THE FOLLOWING KEYWORD CODE WORD
&S03 ‘ :

&S0F 14630 0020 RESTAR: . WORD 128, ‘RE“, "M’ -B

A0S 1A&SF 0031 . WORD 129, ‘DI“, "M"-B

AS06 1422 0022 . WORD 120, “LEZ, °T’-B

507 1495 0023 . WORD 131, “GO7, “TO”

502 1622 0024 . WORD 132, GO, “SU7, ‘B -B

&S09 1420 QOS5 . WORD 133, “RE”Z, “TU”, RN~

4510 1&6A0 0024 . WORD 1324, “1IF~-

511 15A2 0037 . WORD 135, “TH", “EN”

£512 14AS 0022
A513 1&AAS 0089
6514 1608/ 00EA
&S1S 16AD QOsSE
&S146 16RO 002
&S17 16EB4 002D
&ESLIE LARS GOZE
6517 1LBE O0OSF
ESZ20 16EBE 0020
&SZ1 1601 0071
L5227 1&C4 0022
5232 14609 0092
&S24 1400 GO94
&S520 146CE 0035
L£S526 16DZT 0094
L5527 1D OOE7
&D28 16DC GO9S
6329 16DF Q029
&5320 14EZ O09A
&S24 16ES 0090
L5355 16ES 009D
&£D26 1&6EA OO%E

. WORD 136, “FO7, "R’ =B

. WORD 137, “TO”

. WORD 138, 75T7, "EP”

. WORD 139, “NEZ, 7XT”

. WORD 140, “IN7, "PU7, ‘T -B
. WORD 141, ‘PR7, 7IN’, ‘T’ -B
. WORD 142, “3T, 0P~

. WORD 143, "EN”, "D’ -B

. WORD 144, ‘DA, “TR”

. WORD 145, “RE“, “AD”

. WORD 146, 'RE”, “ST7, “OR”, 'E“-B
. WORD 147, ‘DE’, “F“-B

. WORD 148, “ON“ :

. WORD 149, “TR”, “AC”, "E“-B
. WORD 150, “RAZ, “ND*, “OM7, 7127, "E’-B
. WORD 151, “TW’, “AL*, ’T’-B
. WORD 152, “0OF 7, “F =B

. WORD 153, ‘P07, “KE”

. WORD 154, 10U, °T~

. WORD 156, 7817, 7ZE”

. WORD 157, /GO~

. WORD 158, “SU”, ‘B“~-B

»r»P2>22>2>2>22>222222>222222D>D>T2>2PPPTDTD
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&537
65328
6539
&340
6541
L3542
&£543
4544
&SAS
&544
£547
4548
6545
&G5S0
&551

&TEZ

ettt e

14ED
1&F1
1&F4
16F7
1&6F%
1&4FC
1&FF
1702
1705
1702
170B
170E
1711
1714
1717
171A
171D
& 1720
51722
1726
1729
1750
172F

QOIF
Q0RO
00A1
DOAZ
O0AS
00A4
QDAS
Q0AA
QOA7
0OAS
00AZ
00AA
Q0AER
QOAC
QOAD
QOAE
QOAF
OUORO
QOE1
QOLRZ
OOR=
OOR4

QORS
17322 QOBA
1725 QOR7
17322 Q0B
173k QOB
173E QOEA
1741 OOEE

lEED
LS F )

655
655
3
&557
AT
£55%
ETED
£551
&56Z
ESE3
6564
LEAS
ES64
&567
LSLE
ES6T
6570
A571
6572 1755

&S73 1752

&574 17SE
&HR75 175E
&ST76 L7632
&S77 1747
6573 176E
579 176E
6580 1773
&S21 1776
&Sz 1779
L5222 1770

1721
1754
1727
1729
1726
1720
173F

K

1744
1747
1740
174E
1752

QOED
QORE
OORF
QOO
OOl
00CZ
0oc7
(BRI D]
OO
QOCA
QOCE
0OCC
OOCD
QOCF
Q0ODoO
0001
Qonz
oDz
oong
O0OFA
QOFA
QOFE
OOFE
OOFC

~
]

WD 00 00 00 00 00

rr»2»2»>22>>r2»2»2»>2>2r2»2>»2>22222>2>r>»>» TPPPP2Prr2rr»>»r>»2022>22>Tr2P22PT2DDDPD

Oy 0N 0N N DN O 0
L BRU BN e B Y

g

20 DEC 76
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. 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
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD

159,
160,
161,
162,
163,
164,
165,

166,

167,
168,
169,

© 170,

171,
172,
173,
174,
175,
176,
177,
178,
179,
180,
181,
182,
133,
184,
185,
186,
187,
188,
139,
190,
191,
192,
193,
194,
199,
200,
201,
202,
203,
204,
205,
207,
208,

209,

210,
211,
212,
2350,
250,
251,
251,
252,

‘W1’
“NO7,
‘AN,
‘OR”
X074,
“TA’,
“LE‘,
“MA7,
“MI7,
“MO”“,
“TRA”,
7IN”,
‘AB‘.,
“8G7,
“EX”,
Lo,
7sQ7,
‘RN,
‘817,
‘AT,
“C0”,
M1,
“CH”,
‘8T,
“AS7,
“VA7,
“PO7,
us,
“PE”,
“IN7,
“SP7,
LI,
“LE“,
“RI”,
‘BR",
“HE”Z,
‘WA,
“CA“,
“sCY,
“DE”,
“CL”,
“RU“,
‘Cco’,
“TR”,
LI’
‘HL”,
‘PU/,
7ALY,
“‘BYZ,
L=l
=7
=
=

/{’)/.

PAGE 135

‘DT*, “H’ -
‘T/-E o
ID/-B‘

‘R’-B
’B’-B
‘N’ -B
%X’ ~B
"N’-B.
‘D’-B
’N’-B
‘T’ -B
‘S’-B
‘N’~-B
‘pP’-B
‘G’-B
‘R’-B -
‘D’-B
‘N’-B
‘N’-B
‘S’-B
/D‘l
/R‘/
/R’/
‘C’-B
‘L’-B
‘S’ -B
/RJ_B .
/EKI
‘P-B
C’-B
‘N’-B
‘FT’, “$’-B
‘GH’, ‘T$”
‘K’-B

Ix‘/

f’.lT/

ILLI

“‘RA*, *TC”, “H’-B
‘LE’, “TE*
“EA’, ‘R’-B
’N’-B _
NT”, "IN/, “UE~
/PE/

f'ST/

157, ’T’-B
“NC’, ‘H’-B

REPLACED BY 140 (INFUT)

‘TD’

‘E’-B )
i PUNCTUATION: ALTERNATE SFELLIN
i WILL BE TRANSLATED TO THE S
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6591 1791 OOFC
4592 1793 0OSE
&394 1795 OOCE
AS9S 1793 00DS
&56 1798 006
- &S97 177E 00D7

.WORD 252, “><’

. WORD  OSE, ~##’ » TRANSLATE TO CIRCUMFLEX
DSKCOM: . WORD 206, “LO, “AD” ; DISK COMMANDS

.WORD 213, “SA“, VE~* :

. WORD - 214, ‘EX“, “EC”

.WORD 215, “ME”, “RG’, E’-B

>PTPTP P>

AL599 17AZ 0000 . WORD 0

&&00 : ' :
coQl IDENTIFIER TABLE - KEYWORDS, FUNCTIONS, COMMANDS
&&0Z ENTRIES: SYME, FPREC & CLASS .

&&02 CLASS 1S 25 IF NOT IN THIS TABLE
&604 ' '

&GOS OFPERATORS:

64604 1742 QDAD A VALTAE: . WORD 160, 12#256+2 ; NOT
&&Q7 17AS 00AL A . WORD 161, 4#256+4 ; AND
&A08 17A7 O0AZ A . WORD 162, 2#256+4 ; OR
&502 1787 00AZ A . WORD 163, 2#256+4 ; XOR
&GI0 178 O0OAL A . WORD 166, 7425642 ; MAX
&611 17A0 ODA7 A . WORD 167, 74#256+2 ; MIN
&512 17AF OOAS A . WORD 163, 11%#256+2 ; MOD
&&H132 17821 OOFA A . WORD 250, 0605 i <=
&&14 17BZ OOFE A . WORD 251, 0605 i o=
&&1T 17RS QOOFC A . WORD .= 252, 0605 i <2

(Y- T

&&17 17ER7 00A%
&&1E 172 O0AN
A&1S 17RBE O0AR
&AZ0 1T7ED QOAC
&&621 17BF O0AD
6622 1701 O0AE
ESZZ 1703 Q0AF
££24 1705 Q0RO
&EZS 1707 O0ERL
&A2& 1709 OOR2
&EZT7 1T7CE OORE
628 1700 ODA4
GAZ2 170CF QO0AS
620 1701 OOE4
&AZ1 1703 OORS
&622 17D5 O0EA
£6332 1707 OOR7
&6324 1707 OOERS
&E2S 170DE OOBY
&636 170D OOEA
&&Z7 17DF OORE
&638 17E1 0020

p
-
<
(]
-
-t
(]
Z
[77]

.WORD 169, 6
.WORD 170, 6
.WORD  171,6
.WORD 172, 6
.WORD 173, 6
.WORD 174, 6
.WORD 175, 6
CWORD 176, 6
.WORD  177.6
.WORD 178, 6
.WORD 179, 6
.WORD  164,8
.WORD 165, 9
.WORD 180,19
.WORD  1%1,23
.WORD 182,23
.WORD 183,9
.WORD 184, 9
.WORD 185, 6
.WORD  186,6
.WORD  187,6
.WORD 140, 6

PEEK
INP/INPUT

2222222222222 D

We W W We we % W W W W e W W B G We W W Ve W @ W W We We G W we

A6322 17E2 OOED A . WORD 127, 8 SPC
LL4D 1T7FS OORF A . WORD 190, 8 LIN
&641 17E7 OORF A . WORD 191,19 LEFTs
&642 17E9 0OC0 A . WORD 192,19 RIGHTS
&642 17EE O0OC1 A . WORD 193, 6 BRK
&644 17ED OOCZ A .WORD 174,23 HEXS
6645 COMMANDS:

&E4846 1T7EF QOC A i SCRATCH

.WORD 201,27
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6647
L4642
-647
&O6S0
ST

&654
&L655
&L
LETT
L6552
&EE0
&641
&&HZ
6644
&LLS

17F1
17F3
17FS
17F7
17F%
17FE
17FD
17FF
1201
1302
1805

S07
1809
130k

’

FRETER
SCANNER TAELES

OOCA
OOCE
QOCC
0ocn
QOCE
OOCF
00D
OO0
oDz
oon3
00oD4
o0DS
oon7
QOO0

222222222222

20 DEC 74
11 FEB 77

. WORD 202, 27
. WORD 203, 27
. WORD 204, 27
. WORD 205, 27
. WORD 204,28
. WORD 207,27
. WORD 203, 27
. WORD  20%, 27
.HWORD 210, 27
. WORD 211,27
.WORD 212,27
. WORD 213,28
. WORD 215,28
.WORD O

e ®e W W W We W W We W e W W

L

PAGE 137

DELETE
CLEAR
RUN
CONT INUE
LOAD
TAPE
LIST
HLIST
PUNCH
AUTO
BYE
SAVE
MERGE
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666 .PAGE  “OPERATOR TABLE~
&6LT7

bHOR STRING OFERATORS (COMPARISONS)

6669

6670 1200 OOFA A-TAB3A. . WORD 250, FLLE+1 i K=

6671 120E OOFBE A . WORD 251, FLGE+1 i o=
&672 1810 OOFC A . WORD 252, FLNE+1 i <O
6473 1212 003D A . WORD 7=7/256, FLERQ+1
&674 1814 003C A . WORD L7256, FLLT+1
6675 1814 Q0ZE A . WORD 727/256,FLGT+1
6676

&677 : FLOATING POINT OPERATORS

L6738

&67% 1818 002E A TAB3: . WORD ‘+7/256, FLADD

&30 1214 00ZD A . WORD 7=2/256, FLSUB -
&A1 1310 00248 A . WORD ‘#7/256, FLMULT
&&E2Z 1S1E QOZF A . WORD ‘17 /256, FLDIV
LA 1220 O0SE A . WORD OSE, POWER

&&33 1322 012D A . WORD 2=7/7256+0100, NEGATE ; UNARY MINUS
685 1823 01AR0 A . WORD 160+0100, FLNOT
HeTd 18246 Q0A1 A .WORD ~ 141, FLAND

&&8T7 18Z8 OLAZ A . WORD 162, FLOR

&E2S 192N O0AZ A . WORD 163, FLXOR

&EST 18ZC Q0AL A . WORD 166, FLMAX

&ATO 13ZE ODA7 A . WORD 167, FLMIN

&&C1 1220 00AZ A . WORD 168, FLMOD

&A9Z 1332 OOFA A . WORD 250, FLLE i <=
AL9Z 12324 OOFE A . WORD 251, FLGE i o=
&EF4 1536 OOFC A . WORD 252, FLNE i <O
L0 12323 002D A . WORD ‘=7 /256, FLER

&HETE 133A 0030 A . WORD L/ 256, FLLT

&EPT 1SIC O0ZE A TAEB3IL: . WORD 7> /256, FLGT

ALTE

L& BUILT-IN-FUNCTION ADDRESS TABLE

700

4701 1232E OOA? A TAE4: . WORD 169, TAN

702 1240 O0OAA A . WORD 170, FLINT
4702 1242 O0AE A . WORD 171, AES
A704 1244 O0AC. A . WORD 172, SGN
6705 12446 00AD A . WORD 173, EXFPON
706 12342 O0AE A . WORD 174, LN
6707 134A O0AF A . WORD 175, SORT
&708 1340 00RO A . WORD 176, RND
&707 124E OOE1 A . WORD 177, SINE
710 1350 O0OEZ A . WORD 172, ARCTAN
&711 1252 O0ES A . WORD 179, C05
6712 1254 O0ORY A . WORD 125, POSFCN
A£712 1254 O0ORA N . WORD 124 USSR
714 1852 OOEBE A . WORD 187, PEEK
4715 1254 003C A . WORD 140, INP
£716 125C 00C1 A TAR4AL: . WORD 173, BRKFCN
&717 :
&718 . COMMAND ADDRESS TABLE

&719

ENTRIES FOR 201 THROUGH 215 - IN ORDER
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&720
&727
&72%
&722
&7320
6721
&732
&733
&734
&730
&7 3G
&737
&738
&739
&740
£741
L7472
&74%

i

185E
135F
1560

261
1362
1863
184
18465
1844
1867
1242
18469
1244
124
1840

N

0114
Q4F2
0117
01A2
0z3D
0133
0L3C
OZFB
0OZE1
OZEA
0140
0zZ4D
OZF 3
0121
01325

A A A A A= A A -

20 DEC 76

: PAGE
- 11 FEB 77
CMDTAB: . WORD  SCRATCH
.WORD  DELETE
. WORD  RESET
.WORD  RUN
. WORD = CONT
. WORD  LOARD
. WORD  PTAFE
.WORD  TLIST
.WORD  HLIST
. WORD  PUNCH
.WORD  AUTO
. WORD  BYE
.WORD" SAVFIL
. WORD  EXEC
. WORD  MERGE

139
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MESSAGES AND BUFFERS
&6744 . PAGE ‘MESSAGES AND BUFFERS”
6745 ;
&£744 186D ODOA A READY: | WORD ODOA, ODOA
&747 1846F S24% A .ASCII “READY”
&742 1272 ODOA A. . WORD ODOA, O
&749 1374 S052 A M2Z1: . WORD ‘PR”, 70G7, 0
&750 1977 ODOA A MSZ3: . WORD ODOA, “AR“, “AY”, O
6751 1578 ODOA A M3Z4. . WORD ODOA, “SY’, “MB“, 0
&TDE 1877 ZDZE A POINT: . WORD =270
&753 1281 2057 A WARNM: | ASCII “ WARNING~-
£754 12235 2000 A . WORD 7 ’-B
&7355 1286 2045 A ERML: .ASCII “ ERROR~”
&754A 122% X000 A . WORD 7 ‘-B
&E757 123A 424E A ERM2: . WORD “IN“,” “-B
&758 182C 5354 A STOPM: . WORD 8T, “0P”,” ’-B
&75% 1298F 4252 A BRK: . WORD ‘BR”, "EA’, K 7,0
&F74D 1293 4152 A ALOCM: | ASCII  “ARY/7STR NOT ALLOCATED”
&741 13%E ODOA A .WORD . ODOA, O
&742 1S2A0 4552 A INERR: . ASCII “ERROR: RETYPE LINE~’
2742 1287 ODDA A . WORD ODOA, O
&74654 12AE ZF00 A MOREIN: . WORD ’?/-B
&765 12AC ODOA A SYSERM: . WORD ODOA, “SY7, ST, 'EM’, * “-B
L7456 12E1 45352 A ATLOC: | ASCII “ERROR AT LOC”
L7747 1SR7 Z000 A . WORD R
&748 12E2 ODOA A OPERM: . WORD ODOA
L7652 12R7 4AFS0O A .ASCI1I “OFPERAND ~“
770 128D 0000 A . WORD 0
&77Y
&772
&777
&772 1SEE INELUF: = +133 i BUFFER FOR INFUT (ONE CHAR FER
&77F 1943 PELUF: = +67 i BUFFER FOR FPRESCANNER
L7520 1956 STR3: = +41 i TEMFPORARY AREA FOR STRING ASSI
&7322 19AF STACK: = +20 i HARDWARE STACK EXTENSION
A754 1903 STACKO: .= +32 i REGISTER SAVE STACK
&78S 1VES STACKL: .= +195 i SYNTAX ANALYZER STACK
&784 1772 STACKZ: . =. +30 i EXFPRESSION OPERAND STACK
&737 1A10 . STACKZ: . = +20 i EXPRESSION OFERATOR STACK
&732 1824 STACKS4: . = +10 i USER FUNCTIUON STACK
67327 1AZE STACKS: . = +10 i GOSUB STACK
&790 1AZE STACKL: . =. +10 i FOR-NEXT STACK (PASS 1 ONLY)
£731 1R42 T STACKX =
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DISK ROUTINES

&797 .PAGE  “DISK ROUTINES~”

6798 2011 A ’ LLIST LOPT!010

6799 1A42 . TSECT :

&E00 . LOCAL

£201 . ,

6202 PARSE FILENAME AND SET UP FILE STATUS TABLE

AS03

&304 ‘ X721

&812 1A42 CCR1xA LD AC3, =INBUF

&213 1A43 €243 A LD ACZ, SYMA i GET PACKED STRING ADDR
&214 1A44 C&HOO A LD AC1, 0(AC2) i & COUNT ‘
&31S 1A4S FACCHA SKNE AC1, =0

&216 1A44 190E A JMP $END

&217 1847 7A01
&818 1A43 CZ00
&21% 1A4? ZC10 SHR ACO, 8,0

&8Z0 1A4A D200 ST . ACO, (AC3)

A $SUNF: AISZ AC2,1 i UNPACK STRING INTO INEUF
A .
A
A
4321 1A4B 7EOL A AIS2 AC3, 1
A
A
A
A

LD ACO. (AC2)

&322 1RAC 79FF AISZ = AC1, -1

&322 184D 19201 JMP . *2

&£224 1A4E 1904 JMP - $END

225 1A4F CZ00 LD ACO, (AC2)

LS26 1AS0 AZDSEA AND ACO, =0FF

&227 1851 D200 A ST ACO, (AC3)

4222 1ASZ 7EOL A - AISZ AC3, 1

&z 1ASE 79FF A AlS2 AC1, -1

&S20 1AS4 19F2 A JMP $SUNP

&A231 1ASS SO0D A $END: LI ACO, OD i TERMINATE JUST IN CASE
&S3Z 1AS6 D300 A ST ACO, (AC3)

H2ZT 1AST7 CECA®A LD ACZ, =FST

6834 1AS2 C110 A LD ACO, $F1 i SET DEFAULT MODIFIER
&35 1ASY? D204 A ST ACO, 4(AC2) i TO “BAS~“

68364 1ASA C10F A LD ACO, $F2

&237 1ASE DZOS A ST ACO, S(AC2)

&223 1ASC ClZE+#A LD , ACO, =02000 i SET PROT LEVEL

&EZY IASD DZO&A A ST ACO, 6(AC2)

&350 1ASE C1ZA%A LD ACO, =DSKEUF ; SET BUFFER ADDRESS
&241 1ASF DzO2 A ST ACO, 8(AC2)

£247 1AL0 S000 A LI ACO, O .+ i CLEAR FLAGS IN FST
&242 1A41 D2OE A ST ACO, 11 (AC2)

6344 1ALZ DZOC A ST CACO, 1Z(AC2Z)

&845 1A6Z D2ZOD A 8T ACO, 13(AC2)

L2446 1A44 CCRE1#A LD ACZ, =INBUF ‘

ASAT7 1ALS I9D24%#A _ JER PGFR i PARSE FILE REFERENCE
&845 1AGL 1904 A ‘ JMP DSKERR :
&242 1ALT7 1903 A JMP DSKERR

L8250 1ALS 3000 A RTS (o}

A351 1447 4241 A $F1: . WORD “BA” :

L2252 1AEA S3205 A $F2: . WORD 757 -B+5S i  SYMBOLIC TYFE -

&B52 , ‘

6854 1A6E SOZE A DSKERR: LI ACO, 46 i DISK ERROR: PRINT
LS55 1ALC Y4C03#A . JSR ERRUR i MESSAGE

L2356 1AGD C2CA#A LD ACZ, =FST

6357 1AGE FS1CH#A JSR . DERROR
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&353
&B59
&L2LO
&561
&L
L2683
&E464
&E6S
686G
&347
&84
&86R
&270
&871
&572
&373
&874
&E7S
&E874
&3877
&E78
&879

O 3 G s G O e G O 8 G O G 0N O O
0020 0 0D Q0 0 0 QO 2000 0 0 0 0 0 D
Gy 0 L 0 G0 o0 00 00 00 00 0D (0

M B Dty SO NS L= O

1A&F

e % W W W W we % w

-

1A70
1A71
1A72
1A73
1A74
1475
1A74
1877
1A7&
1A7%
1A7A
1A7E
1A7C
1A70
1A7E
1A7F

1AZ0
1AS1
132

1823

1AS4

1RSS5
iAzs
1AZ7

?
1AEE

1AEY

1AZA

1ASE
1A3C
1A5D

FSIOHA JMP

DISK INPUT ROUTINE

LD AC2, BUFADR

JER DISKIN
<ERROR RETURNZ
SEUF RETURNC

<NORMAL. RETURN>

P499%#A DISKIN: JSR
G200 A SNXTC:  FPUSH

CECARA LD
151A A JSR
12F& A JMP
AHEDD A PULL
FODO*A SKNE
1202 A JMP
F1iz2#A SKNE
1209 A JMP
DO7E A ST
F220 A SKNE
19F4 A JMP
Dzo0 A ST
7A01 A AlSZ
19F1 A JMP
0200 A $CRRET: €T
F42ARA JER
S00Z A RTS
CICA+A $EOF: LD
PL0SRA JER
17ES A - JMP
F4TARA JSR
2001 A RTS
2000 A . POOL
1AFZ T

D404 A

D420 A

0O1C A

D414 A

20 DEC 76

BEGIN

PAGE 142

(READS COMPLETE LINE)

i BUFFER ADDRESS IS IN AC2

SAVE

AC2Z

ACZ, =FST
RCHAR

- DSKERR -

ACZ

ACO, =0D
$CRRET
ACO, =01C
$SEOF

ACO, SCR
ACZ, ENDBUF
SNXTC
ACO, (AC2)
AC2, 1
$SNXTC

ACO, (AC2)
RESTOR

2

AC2, =FST
CLOSE
DSKERR
RESTOR

1

6

GET CHAR FROM DISK

END OF LINE

DON“T STORE IF PAST END OF BUF

CLOSE THE FILE



FACE. ASSEMELER REV-A 20 DEC 76 PAGE 143
EASIC INTERFRETER 11 FEB 77
RISK ROUTINES

LEDE
6397
6898
LEF9
&S00
&901
&£202
&90%
SF0O4
6205
&S06
6907
6908
6209
&910
&o11
4912
6313
&914
&915
£914
&717

&9is

e W W e N W W

e fwe W e we fer W ‘es

e i e tes ‘es we Wi %es ‘e twe e we e Ces

1ARE

v 1QSF

1ARO
1A%1
1A%Z
1APS
1A74
1A%S
1A%&

- 1A97

1A%S

e 1A%

1A%A
1AYE

1A%C
Z 1A9D
2 1A9F

1AYF
1AA0

- 1AAL

1AAZ

: 1AAZ

1AA4

. PAGE

'******************************G************************i***************

CHARACTER-ORIENTED DISK I/0 ROUTINES:
- RCHAR READ CHARACTER
WCHAR "WRITE CHARACTER

THESE ROUTINES FASS THE CHARACTER IN ACO (RIGHT BYTE).
REGISTERS ACZ AND AC3 ARE PRESERVED (ACZ IS THE FILE
STATUS TAELE ADDRESS).

THESE ROUTINES USE AN EXTENDED FILE STATUS TAELE.
ADDED WORDS IN TAELE ARE:

10 CURRENT WORD SAVE

11 LEFT/RIGHT BYTE FLAG (O=LEFT)

12 BLANK COUNT

13 . # CHAR WRITTEN TO LINE (WCHAR ONLY)

F RS 40303680 3 3030 3050 3 3030 38 6 56 30 30 30 3330 90 3 36 40 3 36 36 35 36 30 30 36 38 38 3E 36 3 S0 38 3 96 30 3 36 38 38 36 8 3 30 30 30 S0 0 IR

READ CHARACTER FROM DISK

LD ACZ, AFST
JER RCHAR
<ERROR RETURNC
<NORMAL RETURNZ

CHARACTER IS RETURNED IN ACO; ACZ AND AC3 ARE FRESERVED.

. LOCAL
CzZOC A RCHAR: LD ACO, 12(AC2) ; CHECK BLANK COUNT
4512 A EOC NZRO, $BEL
CZOB A : LD "~ ACO,11(AC2) ; CHECK L/R BYTE FLAG
4103 A BoC ZR0O, $L
SO0 A . LI ACO, O i RIGHT: RESET FLAG
DZOE A ST . ACO, 11(AC2)
C20A A LD ACO, 10(AC2) ; GET WORD
ASOGS*A AND ACO, =OFF
19703 A ' JMP $CH
SEOE A $L: 1SZ. 11(AC2) 3 LEFT: INCR. FLAG
PIDS#A : JSR RWORD i READ WORD
2000 A .RTS 0 o .
DZOA A ST ACO, 10(ACZ) SAVE WORD -
2010 A SHR ACO, 2,0 i RETURN LEFT BYTE
41F1 A $CH: BOC ZR0O, RCHAR i IGNORE NULL CHAR
EBEzD4+#A SKAZ - ACO, =020 ; BLANK COUNT 7
1901 A T JMP . +2 H YES
2001 A . - RT8 1 i NO
ASDZ#A AND " ACO, =07F i STRIP OFF FLAG BIT
41EC A : BOC . ZR0O, RCHAR i IGNORE ZERO COUNT
DzOC A ST ACO, 12(AC2) ; SAVE COUNT .
AEOC A $BL: nsz 12(AC2Z) i BLANK: DECR. COUNT
00 A NOF ) -



FACE ASSEMELER REV-A
BASIC INTERFRETER

DISK ROUTINES

&£950
£951
&952
&953
4953
6955
6956
6957
653
XL
&960
6961
&96Z
6263
&S84
AD6S

&REL

-
-

LU IR I IR IR i
NN I L B SR A IR

R RN

SO O o0 0 W 00 00 00 00 00 0 00 0 D

DX Y IR (IR A

-0

Do RO S O e B R S e B
0 0
0
D

)
&
N

&

&6
97
LIS
&9
7000
7001
7002
70032

1AAS
1AAL

’

e e Wi W . % W e e

1AA7
1AAS
1AAY
1A8A
1RAR
1AALC
1AAD
1ARE
1AAF
1ARO

© 1AEL

1ARZ
1AEZ
1AE4
1405
1AR&
1AE7
1AES
1ARY
1AEA
1AGE
1ARC
1ARD
1AGE
1AEF
1AC0
1AC1
1ACZ
1ACS
1AC4
1ACS
1ACA
1AC7
1ACE
10
1ACA
1ACE
1ACC
1ACD
1ACE
1ACF

20 DEC 76
11 FEB 77
S020 A LI ACO, ELANK
RTS 1

8001 A

WRITE CHARACTER TO DISK
ACO, CHARACTER

LD
LD ACZ, AFST
JESR WCHAR

<ERROR RETURNZ>
<NORMAL RETURN®

. LOCAL

AzDI#+A WCHAR: AND ACO, =07F
FODZ#A SKNE ACO, =BLANK
1715 A JMP $BL
4111 A EQC ZR0O, $RTS1
FoDO#A SKNE ACO, =0D
1219 A JMP $CR
FOCF +A SKNE ACO, =0A
1913 A JMP $LF
F1DC+#A SKNE ACO, =01C
1921 A JMF $EOF
&O00 A PUSH ACO
CZ0oC A LD ACO, 12(AC2)
4105 A EBOC ZR0O, $OUT
Ad4D4:A OR ACO, =080
192E A JSR FUTDC
19048 A JMP $SPER
5000 A LI ACO, 0
ozoo A ] ACO, 12(AC2)
HQ00 A SOUT: PULL ACO
152& A JSR FUTDC
000 A RTS (o)
2001 A $RTS1:  RTS 1
4400 A $SPER: PULL ACO
000 A RTS 0
SEOC A $BL: 182 12(AC2)
SO0 A NOF
S001 A RTS 1
Ca0D A $LF: LD AC1, 13(AC2)
7700 A AlSZ AC1,0
12FS A JMFP $OUT+1
8001 A RTS 1
CZOE A $CR: LD ACO, 11 (AC2)
4103 A : BOC ZR0O, $CR2Z
CZ0A A LD ACO, 10(AC2)
IETIEA JER WWORD
2000 A RTS 0 v
SO00D A $CRZ: LI ACO, OD
FLITHEA JSR WWORD
000 A RTS 0
S000 A $CR3: LI ACO, 0

. ST ACO, 11 (AC2)

DZOE A

PAGE 144

REMOVE PARITY
BLANK ?

IGNORE NULL
CR ?

LF 2
EOF ?
SAVE CHAR
CHECK BLANK COUNT
NONE
YES - SEND IT OUT
ZERO COUNT NOW
RECOVER CHAR
SEND IT OUT
ERROR WHEN SENDING SFACE
INCREMENT BLANK COUNT
LF - DON’T SEND IF NEW
LINE (1ST LF AFTER
CR IS IGNORED)

CURRENT RIGHT BYTE ?
(NOTE TRAIL BLANKS IGNORED)

CLEAR FLAGS ON NEW LINE



-PACE ASSEMELER REV-A

BASIC INTERPRETER

DISK ROUTINES

- 7004
7005
- 7004
7007
7008
700%
7010
7011
701z
7013
7014
7015
70164
7017
701
701
7F0z0
7021
7022
7023
7024
7025
7024
7027
7028
7029
7020
7031
7032
7033
70324
7025
70246
70327
7032

70329
7040
7044

1ADO
1AD1
1ADZ
1ADZ
1A04
1ADS
1ADA
1A07
1R0S
1AD%
1ADA
1ADE
1ADC
1ADD
1abE
1ADF
1AEC

1AE1
1AREZ
1AEZ
1AE4
1AES
1AE&
1AE7
1AES

1RE®

1AEA
1AER
1AEC
1AED
1AEE
1AEF
1AFO
1AF1
1AFZ

1AF3

»

DzoD A

2001 A

C20EB A SEOF:
4104 A
CZ0A A-
9S1C#A
2000 A
1902 A
20D A
4103 A
500D A
FS16%#A
000 A
SO1C A
AT12#A
2000
17ED

$EFZ:

$EFS:

CAOB
7200
1705
2210
[DZ0A
SEOR
SEOD
2001
AZDS*A
ALOA A
FS0L#A
S000
S100
D&OR
SEOD
2001
n4zz
n3z4

>Tr2>22>2>22>D> DT

$R:

2>

DSKBUF:

11 FEB

FUTDC:

20 DEC 76

77

ST "ACO, 13(AC2)
RTS 1 )
LD ACO, 11(AC2)
BOC ZRO, $EF2
LD ACO, 10(AC2)
JSR WWORD

RTS 0 :

JMF . +3

LD ACO, 13(AC2)
ROC ZRO, $EF3 ‘
LI ACO, OD

JSR WWORD

RTS 0o

LI ACO, 01C
JER WWORD

RTS 0

JMP $CR3

LD . AC1, 11¢(AC2)
AISZ ACL1,0

JMP $R

SHL ACO, 8,0

ST . ACO, 10¢AC2)
152 11(AC2)

122 13¢(AC2)
RTS 1

AND ACO, =OFF
OR ACO, 10(AC2)
JSR WWORD

RTS 0

LI AC1,0

ST "AC1, 11¢(AC2)
182 13(AC2)

RTS 1

. POOL 2

.= 4256

«e

i

PAGE 14S

EOF - SEND CURRENT WORD IF
ANY, THEN CR IF LINE
NOT EMPTY

SEND EOF CHAR

CHECK WHICH BYTE TO WRITE

LEFT BYTE: SAVE

INCR BYTE FLAG
INCR CHAR COUNT

RIGHT: ADD LEFT IN
WRITE WORD
CLEAR BYTE FLAG

INCREMENT COUNT



- PACE" ASSEMELER REV-A 20 DEC 76 : PAGE 146
BASIC INTERFRETER 11 FEB 77
"INITIALIZATION ENTRY

7045 4 . PAGE “INITIALIZATION ENTRY~

7044 : ‘

7047 ###% THESE ROUTINES BECOME PART OF THE EDIT i

70432 ###% STORAGE AS SOON AS INITIALIZATION IS #4648

7049 s FINISHED. (EXCEPT FOR ROM VERSION). #4636

7050 i _ '

7051 _

7052 RDSCAN - READS A LINE FROM THE TERMINAL AND MAKES
70093 THE FIRST CALL ON SCAN |

7054 .

7055 USED BY INITIALIZATION |

70586 '

7087 RETURNS: RTS 0 -- ERROR (LINE ABORT OR SCAN ERROR)
7058 RTS 1 —— CONTROL-C ABORT

705 RTS 2 —— BLANK LINE

70840 RTS 3 —— NORMAL RETURN

ELCTS B

7042 1EBF32 5000 A RDSCAN: LI ACO, O i READ FROM TTY
70462 1EF4 DO1A A ST ACO, UNIT

70&4 1EBFS 74AD#A JER RDLINE

7045 1BF& 2000 A RTS (0]

7064 1BF7 2001 A RTS 1

7047 1EBFE Y4AE#A JSR PACK

7042 1BFY COR1®A LD ACO, =INBUF i SET PTRS FOR SCAN
7069 1EFA DOZE A ST ACO, LSTART

7070 1EFE S000 A LI ACO, O

7071 1EBFC DOZF A ST ACO, COL

7072 1BFD DOSA A ST ACO, NTYPE

7072 1EFE #3AZ#A JER - SCAN

7074 LBFF 2000 A RTS (0]

7075 1C00 500D A LI ACO, 13 3 CHECK FOR EOL (ELANK LINE)
7076 1C01 FO41 A SKNE ACO, CLASS

7077 1002 S00Z A RTS 2

7072 1C0O32 2003 A RTS 3

7079 A

7020 INITIALIZATION ENTRY: INITIALIZE ALL FOINTERS

7081 ASK IF DISK INFUT NEEDED; THEN ASK FOR MEMORY SIZE.
7022

7033 , ENTRY:

7095 1C04 24C1#A JSR CLRSTK .+ INITIALIZE STACKS
7026 1C0OS S107 A LI AC1,7

7097 1006 24C2#A JER CLRST1 )

7092 1C0O7 S000 A LI ACO, O i INITIALIZE SOME VARIAEBLES
7099 1C02 DOLIA A ST ACO, UNIT : :

7100 1CO7 DOIC A ST ACO, OUTDVC

7101 1COA DO2A A ST ' ACO, NTYFE

7102 1COR DO14 A ST ACO, CURLIN

7102 1000 S001 A LI ACO, 1 _

7104 1COD D017 A ST ACO, BRKMOD

7105 1COE DO1l A ST ACO, PROT

7110 1COF C12ZxA LD ACO, =RDSCAN .; SAVE BUFFER START ADDRESS
7112 1C10 DOZ= A ST - ACO, ESTART

71132 1C11 Ci131+#A LD ACO, =NOUSER ; NO USER FUNCTION INITIALLY

7114 1C1z DO1O A ST ACO, USER



*ACE - ASSEMELER REV-A
IASIC INTERFRETER
(INITIALIZATION ENTRY

71135
71164
7117
7ils
7119
7120
7121
7122
71232
7124
7125
7124
7127
7iz2
71
7130
7131
713z
7133
71323
TiEE
7Tics
7127
71z
71z%
7130
7142
7143
7144
7145
7134
7147
7142
71a%
7150
7151
7152
7153
71548
7155
7159
7140
71641

7163

7144
7166

7187

7142

71732

1C13
iC14
1C1S
1C1é&
117
iciz
1C19
1CiA
iC1E
iCic
1cin
1C1E
1C1IF
1C20
Ay |
1Cz2
1CE2
icz4
1CES
1024
1C27
1Czs
1cee
1C2ZA
1CZE

1CZC
1CczD
1CZE
1C2F
10320
121
1032
1Cz2
1024
10350
1C2&
10327
1ozs
1033
1C32A
1C2R
1230

1CED

1C3E

1C3F
1040
1041

1042

1C43
1C44
1045
1c46
147

5048 A
DOSA A
POZE#A
025 A

DOSE A-

11 FEB

SOoCD A

DOSC A
Y4A1#A

CY2O%A
CZO0
7000
DZ00 -
Fz00
1201
1207
TOO0
0200
FZO0
1v01
1202
7AR01
12F2
nzzs

J RSN |

ALl
4508 A
2451 +A
ican T
*515+#A
AZDE*A
Fl14+#A
120k A
FODRO®A
1202 A
Flil=a
1201 A
19FZ2 A
SDOO A
EBl10OE*A
C10E+#A
Doz22 A
120F A
DoooO A
C1OE+#A
Losc
130R
1BF=
1141
10CF
1CYE
TESD
QO

.‘)D

-
-

DDA

» 2>2222222D>22>PDP

(]
o
-t
~
m

CSIZEZ:

DEKASK:

NODEK:

77

LI
ST
JSR
LI
ST
LI
ST
JER

. WORD

LD
Lo
CAl
ST
SKNE
JMP
JMP
CAl
sT
SKNE
JMP
JMF
AISZ
JMF
ST
ST

LD
EOC
JER
. WORD
JdSR
AND
SKNE
JMP
SKNE
JMP
SKNE
JMF
JMF
LI

8T

LD

AMON:
LSEDSK:

ST
JMP
. WORD
LD
ST

CWIMPE

. POOL

20 DEC 76

ACO, 72

"ACO, NSTRC

TWIDTH
ACO, 37
ACO, NSTRW
ACO, -51
ACO, OP1
MESG

MSG1

ACZ, =EBUF1

ACO, (ACZ)
ACO, O
ACO, (AC2)
ACO, (ACZ)
. *2
CSIZEZ
ACO, O
ACO, (ACZ)
ACO, (AC2)
. +*2
CSIZEZ
ACZ, 1
C3SIZE
ACZ, LAST
ACZ, SYZ

ACO, GAMON
NZRD, NODSK
MESG
ASKDSK
GECO

ACO, =07F

ACO, =Y /25&

USEDSK
ACO, =0D
USEDSK

ACO, ="N" /256

L A
DSKASK

ACO, 0

ACO, DSKCOM

ACO, =XaTS1

ACO, ESTART

CSIZE4

0DoO0o

ACO, ==-1025
ACO, OF1
S1ZE4

11

e We We e

"PAGE 147

SET STORED STRING LENGTH VARIA

RESERVE LAST 50 WORDS OF MEMOR
FOR FIRMWARE (MORE IF DISK
ANNOUNCE FROGRAM NAME

CHECK MEMORY (NONDEZTRUCTIVE)
COMPLEMENT MEMORY DATA

STORE AND READ COMFLEMENTED DA
ORIGINAL DATA LUNTIL NON-VERI

MEMORY SHOULD NOW HAVE ORIGINA

SAVE LAST MEM ADDR

CHECK IF DOS PRESENT

(CHECKS START OF FIRMWARE)
ASK IF DISK INFUT NEEDED
GET RESFONSE - SINGLE CHARALCTE

‘Y OR CR = YES

‘N7 = NO

REMOVE DISK COMMANDS
- FROM END OF TABELE"
MAKE DISK I/0 ROUTINE AREA
PART OF EDIT BUFFER

DOS FIRMWARE START ADDR
SAVE AREA FOR DISK FIRMWARE
INFO & BAD SECTOR TAELE



'ACE - ASSEMELER REV-A 20 DEC 76
‘ASIC INTERFRETER 11 FEE 77
'NITIALIZATION ENTRY

1042 0O04E
1C4% 1795

- D

1C4A 1A4Z2 T

1CAE FBFF A

1C4C 0000 A
7174
7175 1CAD 249F#A CSIZE4: JSR CRLF
7174 1C4AE C422 A LD AC1, LAST
7177 1C4F E4SC A ADD AC1, OF1
7178 1CSO D432 A ST AC1, LAST
717 1CS1 D451 A ST ACL, SY2
7120 1052 D432 A ST AC1, TOFPRAM
7121 1053 CO32 A LD ACO, ESTART
7182 1C54 94A44%A JSR SKL
71s2 1055 171F A JMP NOROOM
7124 1054 74A1l#A ASK: JER MESG
7i3D 1I0E7 1Cva T . WORD ASKESIZ
Fiaa 1052 1294 A - ISR ROSCAN
TI&7 1059 19FC A JMP ASK
Tiss (C5a 1¥FE A JMP ASK
Tiee 1CSR 9RFOxA JMP SCRATCH
7190 i05C S01S A LI ACO, 21
7191 1CSD FO41 A SKNE ACO, CLASS
TivZ ICSE 1701 A JMF $NLUIM
F1¥3 1CSF 1%F&6 A JMF ASK
F1%3 10&0 SNUM: DLD ACO, VALUE
TIFS 1042 PAERSHA JER ROUND
7198 1082 SC00 A NOF
7157 1C&4 DD&ES A ST ACO, TEMP
7178 106D 24AZ#A 5 SCAN
7199 1Ca6 19EF A JMP ASK
FEA0GO 1067 SO00 A LI ACO, 13
7201 1C462 FO41 A SKNE ACO, CLASS
70z 107 1901 A JMP . +2Z
7202 1CHA LPERE A JMF ASK
7204 1C&E CO33 A LD ACO, ESTART
7205 1CAC C445 A LD AC1, TEMF
7206 1CED 23A4+%#A JSR SKL
7E07 1CAE 1¥E7 A JMP ASK
7208 1CAF CO&5 A LD ACO, TEMP
7202 1C70 C432 A LD AC1, LAST
7210 1C71 *4A4%A JER SKL
7211 1072 99Do#A JMF SCRATCH
7212 1C72 DOZ2 A ST ACO, LAST
7212 1074 29D7+#A JMP - SCRATCH
7214 1075 S000 A NOROOM: LI ACO, 0
T215 10746 240280 JIR ERROR
Ta21E ICTT 1Rz N JME ENTRY
217 ‘
7218 :
7219 INITIALIZATION MESSAGES
7220 »
Fyat 8001 A . LIST LOFPT
TezE 1C72

oDoA A MIGL: . WORD ODOA, OAOA

s W e &

PAGE 148

SAVE LAST MEMORY LOCS FOR FIRM

MAKE SURE STILL HAVE ROOM
ASK FOR MEMORY SIZE (FORTION)

ERROR

CTL-C
BLANK LINE - USE CALCULATED VA
CHECK FOR NUMEER

NUMEER ENTERED

NUMBER MUST BE FOLLOWED EBY
CARRIAGE RETURN

MAKE SURE ESTART < TEMF
MAKE SURE TEMF <= LAST

(IF NOT, USE LAST)

AREA ERROR



. PACE- ASSEMELER REV-A
INTERFRETER
INITIALIZATION ENTRY

EASIC

TELE
7224
7225

72264

NN SNNNN

| VIR NI S NI N
XD IR (NI X

E R OO I R

7354
7398
7257

"
]

I:.J:
1 >
1w

OLED
0424
O7EQ
OFED
1202

- -

4E41
onoA
D245
ODOA
OnoA
44:9
LS6S

T o
AN OO

RO R A BN |

MO RN - D

—

ot
.~ e O
‘.['
m

1"}
3
[xx}

4LES
0000

1co4

WSEQ

(]

IR

~4

-
[ I p I ]
[} 0

]

MR xR0

Do ]
o L
T |

[y

P30
Yo
D D)

< » r»r D2TPTPTPITD

1219

20 DEC 76 | PAGE 149

11 FEB 77
.ASCII “NATIONAL BASICY
. WORD ODo0A
.ASCII  “REV A 11 FEB 19777
. WORD QDOA, 0AOD
-ASKDSE: . WORD onoA i “DISK FILES NEEDRED?”
. WORD 04462, 07236B, 02046, 0696C, 06573, 0Z04E
: . WORD 06565, 064465, OL43F, 0
ASKSIZ: ; “MEMORY SIZE-
. WORD 04Dé&S, O6DEF, 07277, 02053, 0697A, 06500 .
EEBUF1: . WORD .0 ' i START MEMORY CHECK FROM HERE
. END ENTRY
0ZSA T 1A70 T 02T T 7EZE A 0ZDF T 2042 A
ORC? T 1622 T 0410 T 19EBZ T 0422 T OOZE A
Q425 T 0427 T 0426 T 19AF T 074D T 0024 A
OO0 T OASL T OEAE T OCE3 T OEF3 T OBRE T
1172 T 1277 7T 11IF? T 134E T 12832 T 0017 A
14FA T T 14FBE T 120A T 1CAC T 0114 7



FACE - ASSEMELER REV-A Z0 DEC 76 PAGE 150
"BASIC INTERFRETER 11 FEEB 77

A 1ZE4
ACZ O00E
ALAST 00O7%
ANEXT 0055
Ak 1054
ATDATA 1543
ATNZ 1422
AY1 145F
BCDADD 151E
BITH Q04
BRKFUN 1142
C 12ES
CHKMOD 0921
CHOR QoEw
CLRSTI o107
candta GOZC
oos - 1214
CRLFYI OzC¥
CSIZES 104D
DERLS QODO
LISKIN 1A70
DSCANZ OEFA
DSKBUF 1AFZ
OTEMFP  O0&7
cCilR QOz4
ELEN QD4
EFUSHE OCOR7
ERMZ 1228
EZIGN  QOQ4E
EXFA 298
EXPERR OCAF
Fallse 111D
FLIO 1477
FLLED 1445
FLIGT 1110
FLmax 1122
FLIME 1104
FLSIGN Q075
FNERRZ 1044
FRANGE 1271

AES 112D
ACS Q003
ALDC TS
"ARCTAN 1402
ASKEDSE 1C2D
ATLOC 12E1
ATNZ 1420
AYZ 1431
BEGIN 0125
ELANK  00Z0
ERKFLG 00Z1
CALCUL oD¥1
#* CHETER O70C2
CLASS 0041
CLRSTK 0459
CONST  O7EL
CosA 1923
CRY 000A
CTRL O71A
DELETE OAFZ
DFTR 0054
DEHL 1219
DESECOM 1795
DLIMP QOO0
EDEL O4E7
ENOEUF 00Z0
EFUSHEZ OCERS
ERRFLG 00O1%
ESTART 00323
EXFE 1394
EXFN GO4aw
FINDCR OSZF
FLADRD 1127
FLDIV 1174
FLINT 1224
FLMIN 11Z:=
FLNORM 1210
FlLSU: 1105
FNLINE ©OOS5Z
FRMULT 14FC

ACO Q000
ADDTTZ 1170
ALOCM 1593
ARGERR 133B
ASESIZ 1C93
ATNO 1407
ATNG 1421
B 0020 .
BIG 0001
EREAK 0ZzA
EREMOD 0017
CARRY 0007
CHETKN OZFR
CLCSUE OCFZ
CMDTAE 125E
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NO ERROR LINES :
SOURCE CHECESZUM= EBOOR
OEJECT CHECESUM= Z940

INPUT FILE 158%81C.SRC oN BJE P32
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