6502 ASSEMBLER/DISASSEMBLER

PROGRAM LISTING

DATE: 6/19/80

LINE NO.

OPCODE  OPERAND ~ COMMENTS

0213

BEGIN INPUT SUBROUTINE,
/E DATA IN ROM WORKSPACE.

10AD TNPUT DATA INTO WORKSPACE.

JUMP 70 VECTOR DISPLAY AND KEY-
BOARD TFUT SUBROUTTNE. SAVE
RACTER AT 13FC AND Y

SAVE TVFUY DATA TN OMHER MEHORY,

RESTORE DATA IN ROM WORKSPACE.

10AD ACCUMULATOR WITH KEY AND
BEGIN ZERO ADDRESS OUTPUT ROUTINE.
DISPLAY MSD ('00').

DISPIAY 1SD (1001).

BEGIN VECTOR DISPIAY Al

KEY-
ARD TNPUT SUBROUTINE.
SAVE CONTENTS CF CURSOR VECTOR.

LOAD NEW CURSOR VECTCR (ADDRESS).

LOKD ACCUMULATOR VITR BLAG2.
TEST 'NEW ADPRESS'
IF SET, OUTPUT sucn.mu “LocarToN
COUNTER AT BOT REEN,
£355 oUrFT 2580 ADDRESS:

DISPLAY MSD OF LOCATION COUNTER.
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OPERAND COMNENTS

DISPIAY ISD OP LOCATION CTR.

E

SET CHARACTER COUNTER.

LCAD GHATACTER FOR VORD vaoROR!
TFRON TABLE AND DISPTAY VIA

OUTPUT SUBRTN. (1400)

TOAD A REG. WITH FLAG1 BYTE,
TEST 'SAVE' NODE BIT.

IF SET, OUTPUT ISAVE' VECTOR,
BISE CHECK OTHER VBoTORS.
DISPLAY MSD OF 'SAVE' VECTOR.
DISPUAY 18D OF 1SAVE! VEGTOR.

JUNE 10 CURSOR RESTORD AND
INPUT SUBRTH.
TEST, 'HOVE! A ‘Eo%n! smanus

127558, mm_oureun veorow,
FLSE’ OUTPUT ZERO ADDRESS.

DISPTAY MSD OF MODE VECTOR.

DISPIAY 1SD OF HODE VECTOR.

RESTORE CURSOR AND CURSOR
VECTOR.

JUNP T0 XEYBOARD INPUT SUBRTH.
RETURN.
BEGIN ROUTINE TO CLEAR FIAGS.

m;m smmu 79 RESTORE REG.
0 EXECUTION.
stmnz STACK PIR. AND X,
EGISTER,
XD YLAGE B N mHE STACK.

RESTORE ACCUMUTATOR:
RESTORE PROCESSOR.FIAGS.
RETU]

BEGIN TABLE OF DATA FOR OUTPUT.

END TABLE,
DATA STORAGE.
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LINE NO,

ADDR.

OPERAND  COMMENTS

BEGIN OUFUT SUBROURING
OUTPUT CHARA
SHCRENEN CURGGR YEOROR.

BT sPAcE QUTUT SUBRIN.

smm Deisy susnovr
iiiin SOONRTON 56
PIES ¥ TE GONENDS OF THE
ACCUMUTATOR.

RETURN.
BEGIN SPACE OUTPUT SUBRTN,
VIZH CURSOR ACTTON.

URN,

smm PERIOD OUTPUT SUBRTN.
OF PERIODS PRINTED

CONTENTS OF Y REGISTER.

BROTY ClisOR ADgUS suBRIN.
THNCREVENTS CURSOR 1

B.r;:m Vic susourmye,
ACCUNULATOR WITH DATA

SOINED RO By & VIDED 00+
COUNTER AND INCREMENT IT.

RETURN,
BEGIN HEX OUTPUT SUBRTN.
OUTFUT CHARACTERS

THE ACCUMUTATOR,

BBSTY SRR CRARACTER. PROCESSOR
SUBROUTINE (CALLED BY 1450)

G0 CHATAGTER, JHON TABLE.
OUTFUT THE CHARA(

RETURN,
BEGLN ASSENELER NESSAGES SUBRI.
SET UP CURSOR.
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LINE NO.

ADDR.

OPERAND ~COMMENTS
SET UP CHARACTER COUNTER.
GET CHARACTER FROM TABLE.
OUTPUT THE CHARACTER,
FORNS 9 CHARACTER WORD:

ASSEMELER'
QuIT ShiCE,

ET UP TOR 4 CHARACTER NODE
Lc..n ACOUMUTATOR WITH

TAG1 BYTE FOR TEST OF

BIT TEST FATLED - ADJUST Y
REGISTER AND_PROCEED T0
NEXT BIT IN FIAG! BYTE.

OUTPUT SPACE,
CHECK BASE BIT - 'H' OR 'D'

OQUTPUT THE CHARACTER.
BIANK OUT CURSOR.

BEGIN CODE MODIFICATION SUBRTN.
AELONS DATA 10 55 STORED TN
MENORY POLN: Y VIC
RESTORE O

Accwuumon ORAGE.
]

2 BYTE
VEXD-LINE DDRESS (10).
NEXT-LINE ADDRESS (HT).
PRIMARY LOCATION CODNTER (10,
PRIMARY LOCATION COUNTER
UILITY,

Y,
SCREEN LINE COUNTER.
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LINE NO. ADDR. OPCODE ommm coMMENTS

0225 1630 BEGIN COLD_START.
0226 1633 SAVE REGISTER CONTENTS FOR
0227 1634 IATER RECALL BY OPERATOR.
0228 1635
638
638
638
637
612 CLEAR BCD INDICATOR BIT.
543 SET UP REGISTERS FOR CLEARING
64
647 100P THROUGH VIDEO MEMORY,
64i STORING '20" IN EACH LOCATION.
64D
650
653
651
c56 DISPAY 'R/S' PROMPTS ON SCREEN.
58
658
65D
660
662
662 JUKZ 10 TNPUT SUBROUTINE FOR
8 REPL
664 CONBARE RBPLY Yo 1§ AND 'RY.
66C
66E
670 INVALID REPLY. REPEAT INPUT.
672 REPLY=S. START INITIALIZATION.
674 SET UP COUNTERS T0 CLEAR
677 VEHORY I VORKSTACE.
678 SET UP PAG
674 To0h THRouGH BACE: SToRING
6 0% IN EACH TLOCATION
67E
680 60 10 NEKT PAGE.
o83 DECREMENT PAGE COUNTER.
81
cse INITIALIZE STACK POINTER.
88
689 INITIALIZE 'BREAC ROUITNE,
688 UTED 'BRK'
688 msmcmmw 20, TRANSPER
690 TO THE ASSENE!
693 TEDTALS CONEROL.
695
698 YR, RESTART ASSEMBLER,
690 nmnmzn FLAG BYTES T0 BEGIN
s ION WITH 'CODE-DISPLAY!
P
g1z INIT, PRIMARY LOCATION COUNTER.
A
648 MODIFY CODE T0 INHIBIT CURSOR
6AA oUTPUT,
64D PRINT MESSAGES AT TOP OF SCREEN
680 IOAD VIC WITH PLC (INITIALIZE
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OPERAND ~ COMMENTS

VIDEO LOCATION COUNTER).

INTTIALIZE CURSOR,

INITIALIZE SOREEN LINE COUNTER,
OUSEUD CONIZNIS OF VIO 20 SOREEN.
SPLAY HI PAR!
DISPIAY 10 i
L0AD KCOUMULATOR W1 1o myes.
1S ASSENBLER IN WRITE MODE?

NO, GO ON TO NEXT CHECK,
B MODIFY CODE FOR CUfiSOR

SAVE AGCOMUTATOR OR. ounrUR
RESTORE ACCUNULATOR.

JUNMP O WRITE SECTION,
NEXD GIECK. - 1§ ASSHUBLER ‘SBT FOR

0, G r
YES, JUMP 70 DATA DISPTAY SEC.
T CHECK - IS ASS) PR
CHARACTER DT ?
YES, 0UT! TERIODS TO SOREEN
IN INSTRUCTION FIELD,
GET CODE POINTED TO BY VIC,
OUTEU2 CHARACTER O
AND OUTPUT

> £ FERToDg 90 DATA FIEID.

UNP TO END OF DISPLAY SEC,
s'ww WNTHONIC OUTPUT - JUMP 70

INT 3-CHARACTER NNEMONIC.

OQUTPUT INSTRUCTION FIELD
TLIER PERIODS.
OUTPUT SPACE BETWEEN FIEIDS,

]
CAICULATE EFFECTIVE ADDRESS,
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OPCODE OPERAND COMMENTS

OUTPUT HI PART OF ADDRESS.

T 1O PART OF ADDRE:
b o Bxb. OF DISPEAY SRORTON.,
BEGIN SINGLE ADDRESS MODE INS.
SEARCE SUBRTN. RETURNS POS.
IN TABLE IN X REGISTER.
IF ¥=0, SEARCH FAILED.

RETURN,
(E:x’rms Eluncn AT LINE 322).
INS. IS NOT A BRANCH. IS IT A

i TSTRUORTONS
YES. GET BOTH PARTS OF THE
EFFECTIVE ADDRESS,

OUTPUT THE HI PART,

UTPUT THE O PART.
15 CQIEYERED ey cURsuR.
ADIUST CURS!
DECRBMENT o covm-pm
TP ZERO, WAI? FOR I
g kSSHBLER' FINTSHED SEGORD LINE

oy stE m0 B0, 0P  DISPLAY SEO.
ADDI

X 10 NEXT' 1
SCRI GO TO INPUT SEC,
BEGIN ROUTINE TO FILL DATA FIELD
H 4 FILLER 5.
0 CONTROLLING ROUTINE.

T 100, o
RETURNS CODE ITSELF AT 10C. 14CD.
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ADDR.

OPERAND COMMENTS

RETURN IF SEARCH PAILED.
SAVE POSITION IN TABLE.
RESTORE CODE 10 ACCUMUIATOR.
OV MASK ALL BUT BITS 2,3,4.
xs IS, ONE o7 T FIRSE FOUR
CPX,CPY

ES, ADJUST ADDRESS MODE.
sEiUb ABBISTERS 10

DDR. 1ODE MODIFIER IN TABLE.
L0OP THROUGH THE 8 SELECTIONS,

POUND IT.

STORE P0S. AT 10C, 14CC,
D]

NDICATTNG (IF SET) VALID
535 HoDE,
VALID MODE - OK 70 PRIN:
TRVALTD 2 N0 INEHOIES 0" FRINE,
BACK. 70 NATN CODE, JUMP TO ABOVE
HULTT-ADDRESS NODE SEARCH.
UNSUCCESSFUL. _OUTPUT DATA ONLY.
FILL NS, FIELD WITH PERIODS.

QUIPUT & SPACE.
END 2 PERIODS 10 DATA FIELD,

GET UNDISASSEMBLED CODE...
TSPIAY TN DATA FIELD.
SUCCESSFUL. DISPIAY 3 CHAR.
HNEMONIC,

OUTPUT CHARACTER.

oRmHENT ¥ 20,101

PERICD.
Lokb L UIR 208y OF HoDIPIER,
TOAD CHARACTER COUNTER.

DISPLAY 2 CHAR. MODIFIER.
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Dy,
oup,Y.

oPERAD  goMmENTS
181
oursye spuoE semvepy FIEDS.
E BY P05, IN TABLE
PPIRRS, 15 BSCOTS ADDR.
¥Es, D08, O
IS INS, IMMEDIATE? (DATA?)
YBS. DISPLAY DATA TN PIEID.
Y0, “INS. HUST BE 0-PAGE
nsTRiOTION,
O-PAGE ADDRESS AND

DI %
GE? DATA_FOLLOWING IMM. INS.
% B,

GET FLAGI BYIE FOR BASE STATUS.

JUMP TO DATA DISP. CODE,
§82 UP K0S, FOR EASE 10 Conv.
ROUTINE COUNTS NO. OF SUB-

TGN iR S
1001, oty

ORDER, Gmmnuo THE DEC.
DICITS G THE NO.

BASED of OFFSET IN ¥, GET CHAR.
FROM TABLE AND DISPIA

SEND ONE FILL PERIOD TO DATA
PIEID.,
RESTORE DATA T0 ACCUMUIATOR.

TELD.
INT 6 FT I
INT SPACE BETWEEN FIELDS.
TURN 10 LLING RIN.

MODE_FOR WRITING.
NO. GO ON TO MAIN INPUT ROUTINE.
YES, FILL INS. FIEID.
OQUTPUT SPACE BEIWEEN FIELDS.
SET UP INPUT CHAR. COUNTER.
JUNP TNTO INPUT ROUTINE,

BEGIN KEY INPUT AND TEST RTN.
SK g

\VE KEY COL
GENERAL KEY o
g £47E 1 I sk
206 COMPARTSON COUN:
623

TER,
GORPARE 10 TABLE OF GORL KEFS.
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PACE 10

ADDR.

QPERAND

comMENTS
MATCHED CTRL A,C,D,1L,S,B.

T5S1S TATID - 00 oN 10 OTIERS.

nD:
E BACK IN MENORY.
SHIFT WRITE BIT INTO CARRY.
GED CHARACTER AGAIN,
BIT CLEAR, RSTURN O DISP. SEC.
\VE CURSOR ADDRESS IN STACK.

UPDATE INFO, AT SCREEN TOP.
RESTORE CURSOR ADDRESS.

RENOVE CURSOR.
IDA WITH 1O PART OF CURSOR. ADDR.

ADJUST 70 BEG, POS, OF LINE.

RESTORE OURSOR ADDRESS.

RETURN 70 DISP.
ToR 10 DSk, S5o:
15 7

NO. CONTINUE TESTING.
YES. GET FLAG! BYTE.
COMPLEENT WRITE BIT.

SED THE CODE BIT.
UFDATE THE ¥

GER “mits KEY OF DR STACK.
RETURI 10 DISP, SEOTION.

KEY

0. conpanE oBSTING,

ES, T K AND
wum STAKE RESEMBLER.

1S KEY C

0. EREPARS T0 EXIT TNPUR REN.
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PACE 11

ADDR
1917
1919
1913
1918
1921
192¢
1925
1927
1924
192D
1928
1927
1930
1953
1935
1938
1934
195D
1937
1940
1942
1944
1947
1949
1943
1348
1951
1952
1955
1956
1957
1958
1959

1980
1988

OPERAND ~ COMMENTS

YES. CLEAR LOWER 3/4 OF SCRN.

DETERMINE WRITE STATUS,
TOAD ACCUMULATOR WITH FIAG1 BYTE.

DROP VRITE BIT INTO CARRY.
GE!

GET CHA)? c’m. (USED DURING WRITE).
BIT IS SET - GO ON TO ASSENBLY.

BIT CLEAR - SET UP 7O DETERMINE

Ip KEY IS HEX CHARACTER.
¥ES. PREPARE TO SAVE KEY.

O, GO ON TO NEXT TEST

soR N Ket INbIc, B1R.

GENERATE LEAST 4 BITS OF HEX CHAR.
100P TEROUGE . SHIFTING REN.
VIIOH ROTATES K&Y TWTO 105

COMPLETED, GO T0 END OF SEC,
1S KEY 'RETURN'?

SRTURY. F00.  CONEER.
CLEAR HEX KEY INDIC. BIT.
BACK 70 DISPIAY SEC
Is KEY (SHIFT) 'muﬁn'?

WO, GO ON 7O NEX:
¥25.“PrRon GHBGK. YoR WX CHARS,

NO. IOAD PIC.
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LINE No. OPERAND COMMENTS
0623 YES, PRIMARY 10C. COUNTER.
0622
0625
0626
0627
0628 RETURN T0 DISPLAY SECTION.
0629 I XEY OIRL X7 (FORMERLY R).
0630 0. 50 0N T0 D OF INRU1 sso.
0651 Exbours Goop onw
0632 PINAL KEY CHECK - EEDT
0633 SHIFT 'MOVE', 'SAVE', and 'EDIT'
0634 NDIC. B Fiad1 s Bt
0635 RY 70 DETERMINE IF ASSEMBLER
0636 SHOULD JUME 10 'MOVE', 'SAVE',
0637 TEDIT' CODE SECTTONS.
0638
0639
0620
0641
0642 NO BITS SET - BACK 70 INPUT SEC.
0643 ASSII“FBLI“G/TRANS!ATING SECTION,
0644 NEFEED
0645 =, mcxmm VIDEO 30 AND
o648 JUMP 70 CURSOR ADJUST CODE.
0647
0648 KEY NOT (SHIFT) LINEFEED,
0649 YES. DECREMENT VIDEO 2C (
0650
0651
0652
0653
0654 JUNP 0 CURSOR ADJUSTING CODE.
06
0656 KEY NOT RUB-OUT - NEKT CHECK.
0657 ARE THERE ANY CHARS. T0 RUB?
0658 O, SKIP CURSOR ADJUSTMENT.
0659 YES. “TNCREMEN? SE
0660 ‘BIAWK OUT CURSOR,
0661 ECRGHENT CURSOR” ADDRESS
0662 REFRINT
0863 BAcK o HEUR SsonToN.
4
0665 KEY NOT 'RETURN' - NEXT CHECK,
0666 . JUMP TO LINE ASSENBLING.
0667 1S KEY CODE LESS THAN ACCEPTABLE?
0668 YES, NPT
0669 1S XEY CODE HORE THAN ACCEPTABLE?
0670 70 TNFUT S}
0671 DEC. SPACE AVATLABLE COUNTER.
o7z LINE NOT FULL - CONTINUE.
0673
0674 LINE FULL - BACK 70 INPUT SEC.
0675 IS KEY SPACEBAR?
0676 YES. GO TO SPACE FILLER RTN.
o %O. OUTPUT CHAR. WHATEVER If 1S.
78

JUMP 0 SUBROUTINE.
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UNLESS CURSOR IS IN DATA PIELD

RETURN,
BESIN ROUTINE 70 IOAD TYFED OHAR

N LINE IN ACCUMULATOR.
REGISTRR DATA BABLE.

LINE ASSEMBLING SECTION.
SED ON COUNT STORED AT 1402,
gt

BA
CAICULATE ADDR, FOR SERT,
LINE 690.

STORE_GENERATED O PART OF ADDR.
GET HI PART FROM CURSOR ADDRESS.

EXAMINE COUNTER 70 DET. IF DATA
FISLD MUST BE FILLED BY ASSEM.

BRING CURSOR TO BEC, OF DATA FID.
IS SECOND CHAR. '7'%

TOAD COMPARTSON COUNTER.

RUN THROUGH TABLE AT 692.
MATCH ~ PREPARE T0 DISP, DATA.

YO MATOH - GO TRY 10 ASSEMELE.
GET REGISTER DATA.
SAVE DATA,

TOAD FIAGT BYTE INTO ACCUMULATOR.

BLANK OUT CURSOR,
ADVANCE CURSOR 70 NEXT LINE.
DECRENENT SCREEN LINE COUNTER.
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OPERAND  COMMENTS

RETURN 70 DISFLAY SECTION.
‘0 DISPLAY SECTION.

RUUTINE 0 DISSLAY 1 PERIOD
DATA (BASE 10) IN DATA

IDA WITH FIAG1 BYTE.
MASK ALL BUT 'ASCI' BIT,
SECTION,
UAT, O,
GET FIRST CHARACTER ON LINE.
WERE ANY CHARACTERS TYPED?

Ho. DEPAULE 10 BLANK CHAR.
E DATA IN MENOR!

JUNP 70 DATA FID. DATA DISP,
SECTION FILLS OUT DATA FIELD.

FRINT A PERIOD.
BACK 70 TOP OF 100]
WRITING CODE OR DATA" " (CHK F1AG)

ASSEMBLE LINE OF MNEMONIC CODE.
CE DATA TN MEMORY.
BEEORE ASSHIBLING, GED'BIRST
N INSTRUCTION FIELD.
554 {eenvos
YES. ASSUNE LINE HAS DATA ONLY.
CHAR, COUNTER FOR THIS LINE.
YAS AN DATA TvFED?
ASSENBLE 2-BYTE Tust.
0. ASSRADLE 1-BTRE
BEOTH £/5-BY1G AGSENBLING 80
(UIIT-ADDRESSING MODS 1NST:)
MNENON

LE PTR, TO NEXT INST.

TEST SUCCEEDED, NEXT CHAR.
FULL 3-CHAR. MATCH - EXIT SEARCH.

START SEARCH ON NEV INST,

YO MATGRES - GO 70 NEX? SncH.
SAVE TABLE POS. OF INSTRUC.
SBOTN ADDRESSTHG MODE SEARGH.

GET 5/6 CHAR. ON LINE.
COMPARE_INTO MODIFIER TABLE,
TEST FAILED - NEXT NODIFIER.
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ADDR.

OPERAND ~ COMMENTS

B

5
47D

o

GET 1AST TER OF NODIFIER,
CONPARE INTO MODIFIER TABLE,
SEARCH

NO MATCH - NEXT MODIFIER.

BACK T0 TOP OF SEARCH,
SEARCH FAILED - ERROR CONDITION;
REI

2
CHAR. BETWEEN INST, AND MODIFIER.

IWALID - EXIT LINE ASSE. SEO.
ERROR - CHECK TR Nov:
ok 6

11D - IR LIND ASSEA. €30

ATDRBSSING TRSTEAD.
CHK OUT 70 POSTTION.11.
BACK 10 T
GE0- ADDR: HODE THEO ON INSHRUGTION.
SHIFTAN INDIC, BIT INTO THE CARRY.

BACK 10 TOP OF LOOP.
BIT NOT SET ON THAT MODE - INVALID,

O NODE DATA SO THE INST. CODE
CAX BE CRBATED.
2Ok ADJOSRS PRCULIRTAIES TN
5 INSTRUCRTON SERs

CREATED INST,
GET THE DATA FOR THE Insm (HEX)

1, ST, IWEDIATE ADDRESSING?
NO, SKIP DECINAL DATA OPTION,
YES, TG BYnE,

MODE NOT SET.
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OPERAND COMMENTS

GET DECIMAL DATA FROM FIELD.
TS, THE ADDRESSING AN ABSOLUTE FORM?
YES. CONTINUE PROCESS:
o, SURE Thkn I AR OF
m.TA (ADDRESS) s
ERR( 0 LTHE ASS!M SEC,
STORE TNST, AMD. D DKTA TN HEHCRY
‘SEQUENTIALLY.
STORB THIND BYEB ONLY TP
SOLUTE FORN OF ADDRESSTHG 18
EXIT ASSEBLING SECTION,
I“%TIAHMTIO"!FO‘;)D"A SUBROUTINES
CLEA!
GET BIRBD CHARAGIEA TN DATA PIBID
RETURN,
BEIN DATA RETRIEVING SUBROUTINE
PORNMAT) .
FIRST CHAR. WAS '/' - TAKE CHAR.
FOLLOWING AS THE DATA.
COMPARE DATA CHAR. T0 HEK CHARS.
“IN THE TABIE.

MATCHED - CHAR, ALL RIGHT,
(EXT CHARACTER.
0D?

H
NO_MATCHES - IS IT A PERI(
YES, CONTINUE PROCESSING,

0, XT: I BY FULLING

ADDRESS OFF A
EXITING ASSENBLING SECTION,
TRANSFER, GOUNTER CONTZNTS 10
LATOR AND ROTATE DATA
%0 DESITNARION.

CONTINUE IF 4 BITS NOT SHIFTED.

REACHED END OF DATA FIEID?
NO. GET NEXT CHARACTER.

YES. RETURN.
BEGIN DATA RETRIEVING SUBROUTINE.
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OPERAND COMMENTS

{peo, TORMT).
CHECK FOR /' AS IN IAST sw‘swm.
INITIALIZE SCREEN CHAR.

INTTIALIZE DIGIT COUNTER.
INITIALIZE DATA VALUE IN STACK.

GET Yth CHAR. IN DATA FIELD.
COMPARE TO THE 10 DEC. DIGITS.

MATCHED - CHAR. ALL RIGHT.

NO MATCH YET - NEXT CHARACTER.
O WATCHSS, | RESEORD DATA 10
ACCUMUTATOR AND CHECK
S3RT0D. CHARAC
0.K. GO 7m0 BOTIOM OF 100P.
INVALID - EXIT ROUTINE.
RESTORS DATA 10 ACCUMUIATOR.
RACTS AS MANY
"I GURREND BoHEn

OF 10 ARE IN TABLE OF

INCREMENT DIGIT COUNTER,
DECREMENT SCREEN CHAR. PIR.

END OF DATA FIELD
Yo, mACK 70 o o T00P.
VE DATA AND EXTT.

sEc'nm! FOR READING DATA FIELD ONLY.
FLAG1 BYTE FOR BASE STATUS.
SROP BAGE BIT TNEO CARRY:
BIT SET - GET DECTMAL DATA.
EXAMINE HI PART OF DATA
TTNA

RIXS Ssotion,
smonTon roR UsE AT 1838 ONLY.
(SEE LINE 819).

BEGIN SINGLE-ADDRESSING MODE INST.
SEARCH, (COMPLEMENT TO SEARCH
AT LINE 773).
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LINE NO.

ADDR.
1078
1078
107D

OPERMD comEws
1517 COMPARE Yth CHAR, OF MNEMONIC
1685 0 X i T

VE PIRS. 10 NEXT CHA

FULL 3-CHAR. MATCH - EXIT LOOP.
TEST PATLED - ADJUST POINTER
7O NEXT INSTRUCTION,

START SEARCH ON NEXT

CHECK RELATIVE P0S. IN 5
INST. IS A BRANCH - PROCESS ADDR.

INST. IS 1 BYTE - STORE DIRECTLY.
ST 15 3 BTG JUNT - GET ADDR.

DRESS IS AT 14C9~14CA,
SUBTRACT 2 FROM ADDRESS.

SUBTRACE ADDRESS OF FOLLOKTNG
1n H ADDRESS TO GIVE
ROUGH DISFLACEMBNT (IN X REG.)

SAVE FIAGS FOLLOWING SUBTRACTION,
CHECK FOR DISPLACEMENT OUT OF
BOUNDS (HI PART T00 HIGH).

out o FROM STACK

1D EXTT ASSENRLING SEOION.

CHBCK DIRECTION 4D S12 OF
ENENT 70 AVOID EXCEEDING

Tirrs
FWD DISP: 00 - TP
50D ise: 80 - #.
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QPCODE
TAX.
IDA.

”
23

OPERAND  COMMENTS

SAVE DISP. IN X REGISTER,
STORE HEX CODE FOR BRNCH IN MEMORY.

RESTORE DISP. 10 AGCUMULATOR.

0 DATA STORING SECRION.
sx%nw "Son T8x An LY.

10!

0FS ‘THROUGA BATA PIEID 70
15 AN DI6TRS NERE 2YPED,

Yo CRARS . - LT ASSHBLING SBO.

DETERMINES WRITE BIT STATUS,
JUNE TNTO TURUR SEOION.

NEXT
mx%n CADDRESS 0 HE  SAVE"

THE_'SAVE' VECTOR
BYD)

PLAC
HARACT:

SEND THE CORRESPONDING CHAR.

RETRIEVE THE BYTE 10 SEND MHE
SECOND HEX CHARACTER,

SEND A CARRIAGE-RETURN,

INCREMENT THE VECTOR.

COMPARE VECTOR TO ADDR, OF
NEXD TISTRUCTON.

NOT BQUAL - NEXT BYTE.

HEDUGE, THEUE DRIAY:

EDATE PRIMARY 10C. COUNTER,

100D, ACCUMUIAROR T TYPED CRAR.
RETURN 70 TNPUT SECTION.

HEX CHAR, SENDING SUBROUTINE.
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LINE NO.

OPERAND COMMENTS
QUIFUT CIAR, 10 CASSEETS PORT.

MOVE TYPED 4]
(iovs VBGToR xmumzmxmi
EXAMINE HI PART OF 'MOVE' VECTOR,

OUT OF LIMNITS - SKIF NOVING SEC.
INIPIALIZE 'MOVE' SOURCE ADDR,

D DATA FROM THE SOURCE ADDRESS.
S00ne ViAoVt
INCREMENT SOURCE ADDRESS.

INCREMENT DESTINATION ADDR.
('MOVE' VECTOR).

EXAMINE HI PART OF VECTOR,

NOW OUT OF LIMITS - SKIP 70 END.

COMPARE VECTOR 70 BOTTON SCREEN
ADDRESS (DONE WITH MOVING?).

MOVE COMPLETED - SET EXSC. FIAG.
RETURN 10 DISFLAY sporion.

B S
SHROR SEORTON R0 EXTT ‘movE!.
P 70 BESTNNING OF INFUT SEC.

A_Jum
SCREENFULL (LF) KEY
SRCATON Bk Ush AT ToAS ONTY..

PRIMARY LOCATION COUNTER.
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NE N

1136
137
138

23333 I322I2T 2SR 2B FIRTIERISEHIGH RGN 25!

E

183

CoMMENTS

GET FTAG2 BYTE,
DROP ADDR. CFAI
IF SET, UPDIAR

FLAG INTO CARRY.
EDIT' VECTOR,

DROP_EXECUTTON FLAG INTO CARK:
IF SET, SKIP INITIALIZATION 0% “vEoToR.
1P CLEAR, }0 ADDR. SIS O EDITTNG.
iEiALIlE TEDIT
(213 sonur 47 lon Epirmio
BEGINS.)

SET EXECUTION FIAG IN FIAG2 BYTE.

TRANSFER VECTOR CONTENTS POR VIC
SUBROUTINE
(SEE LINES 147 70 151).

INLZIAL CHECK FOR OUT-OP-LINIZS.
CONTROL TRANSFERS
S T B3 woRKspACE.

TOP-OF-TOOP CHECK FOR VIC OUT
P LIMITS.
OUT-OF-LIMITS EXIT POINT.

FIRSE ATIBP AT DISASSRBLIIG TASE.
IF X0 THEN

Shakon, 20 NEXD HSheSE, ASTEER

TS THST. 'BRK'? (BASED ON X POS.)

ES. SEaE,

Is_insT E ONLY?

155 " Ro0853 BLSPUNERE,

g, WUST B A Juve; GET 10 PART
ADDRESS AND SAVE IT

BEFORE CONTINUING, CHECK LINIZS.
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OPERAND  CONMENTS

GET HI PART OF ADDRESS AND SAVE IT.

BERORE CONTINUING, OHEOK LINITS.
URE THAT APD‘IESS OF THST.
REFBRENCES NORK. A

DEIERAING % JUP ADIRESS PRB-
F TNS,/DEL.

Ir IT DOESN'T CARRY CLEAR) ,
NO ADJUSTMEND IS NSEDED.

BEFORE ADJUSTING ADDRESS, RESET
VIC TO SECOND BYTE OF INST.

OH_KDJUSD AID STORE Al
UsThg DISHAGENEND SREVIODS
DETERMINED (SEE LINE um

CK 70 T0P OF TX
BR00uD DIoKSSRIBLING Arnser.
IF X0 THEN CODE NOT AN INST.

BLANTIE ADDRESSTIG HODE OF TNSE.
INST. IS THREE BYTES.

it porve op ms /m. i
MUST BE ADJ

BRANCH 15 BEYOND FOLND OF INS./DEL .

ADJUST OFFSET IN Y REGISTER.
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LINE YO. ADDR. QPCODE OPERAND COMMENTS

1250 1709
1251 FOA RESET VIC TO THE BRANCH OFFSET.,
1252 170D

1253 1¥OR

125 1Fi2

1255 14

1256 1R17 PLACE OFFSET IN ACCUMULATOR.

1257 1§18 STORE T KENORY OVER 01D OFFSET.
1258 1FMB P,

1259 171 Bhidon T3 FR0n 70, Fomve o Jys./ouL.
1260 1720 HORS THAN A PAGE. QU OF TIHITS
1261 2 RESTORE BRANCH OFFSET TO A

1262 1¥23 NOE A FORJAKD BRANCH (VHICH o
1263 1725 SHOULD BE).

1268, 1

1265 1 COUPARE OFFSET 70 DISTNCE BB
1266 1F2A A¥p THE FoINT OF
1267 1%2C TSERTION LR oty

1268 SUDS R0 UBbATE BRANGH OFPSET.
1269 1831

1270 3 INSERTI“G/DXLETING PORTION OF 'EDIT'.
1271 736 MARY LOCATION CTR,
1272 1138 T8 VEBAIN WORK AREA TINIRS.

1275 1WA

1272 1E3C

1275 1EE

1276 1F40

1277 42 OUT OF LIMITS - EXTT,

1278 P45

12719 1R4d GET CHARAOTIR TYFD.

1280 1F4B e

1281 P4 TBs. pERvoRN AN INSERTION.

1282 1RR 8 in AN '0'?

1283 1851 ‘PERPORM

1284 1753 RERinY Mo BSeTuING OF FmpInt SEO,
1285 1756 BEGIN INSERTION ROUTINE.

1286 INITIALIZE SOURCE AND DESTINATION
1287 1B5C DDRESSES.

1288 1E5F

1289 1F62

1290 1%65 INSERT A 'NOP' INST. (HEX=EA).
1291 1767 BEGIN INSERTION LOOP.

1292 - 1P68

1295 1768

1292 1¥6E INCREMENT ADDRESSES.

1295 1F71

1296 1F74

1297 1¥76

1298 1¥79

1299 1¥7C EXAMINE HI PART OF ADDRESSES
1300 1FT FOR_OUT-OF-LINITS CONDITION.
1301 181 OUT OF LIMITS - EXIT,

1302 198

1305 1785 QOVTTUE SHIFIING DATA,

1308 1787 A 60 50 b e,
1305 1F8A BN DEIERION ROV

NITTALTIE SOURGE AND DESTINATION
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LINE NO. ADDR. OPCODE QPERAND COMMENTS

307 1FSE  STK... 1PA2 ATDRES:
1791 PHI . {B00RGE AbDR, WUST BB ONE LARGER

09 1892 ‘THAN DESTINATION ADDR.)

10 1795

11 1798

12 1Fom

15 150

18 1RE

15 1EA ZOAD FROM SOURCE ADDR. - LOOP TOP.

16 1mAg ADDRESS FOR

17 AEAT OUT-OF-LIMITS CONDITION.

18 1m9

19 1mB
520 1RAD
1521 1mF IF OUT OF LIMITS, STORE O IN MEMORY.
1522 FE1 STORE AT nEsTImen ADDR,

1323 TNCREMENT ADDRES

1524 1EBT

525 9

526

327  1¥BF

528 1FCi

520 1FCA EXAMINE DESTINATION ADDRESS FOR
330  1FCT OUT-OF-LIMITS CONDITION.
331 1FC9 = .

352 1FoR

353 170D 1,

334 3 BACK TO T0P OF

355 1ED1 SECTION FOR USE AT 1892 ONLY.
536 1mD4 (SEE LINE 505).

37 1805 QoD PAECHED T 10 DISCRINIIATS
1538 1m8 'RETURN' AND 'CTRL M'
1359 1FDA

40 1FDD

41 1FEQ SEGTION OR UBB AT 1830 ONEY.

42 1FE2 (SEE LTNE 519),

43 1¥ES S FLAG2 B

42 1FES SEGTION FOR USE AT EDC ONIY.

45 1FEB (SEE LINE 1229)

46 1FEE SECTION FOR USE AT 1¥2C ONIY.

47 FEF (s}:n o 267).

48 17F2 . CODE PATCHED 10 ELIMINATE

45 m BRANCA (PUD. OFFSBE) FROBLEM.
1351 1FR6
1352 1FE7
1353 1FE9 RETURN - DO NOT ADJUST OFFSET.
135 1®
1355 1FED RETURN - ADJUST BRANCH OFFSET.
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TABLES OF DATA
SCREEN HEADING DATA (14CF - 14EF):
52 4D 45 53 53 41 45 44 4P 43 M
56 41 44 49 43 53 41 45 56 4F 4D 45 56 41
53 54 49
HEXADECIMAL CHARACTER TABLE (1470 - 14FF):
500 310 32 33 034 35 56 37 %8 S9r4y 42 43 M
ADDRESSING-MODE HODIFIER TABLE (1500 - 1517):

1€ 28 59 18 2E 5o 04 2B 2B
08 58 49 00
SINGLE ADDRESSING-NODE INSTRUCTION TABLE (1518 - 15B7):
%0 & 43 3 51 30 42
4D 49 DO 427 4E 45 10 42 50 4C 50 42 56 43
70 42 56 53 4C 4L 4D 50 6C 4A 50 49 20 4A
55 52 4k 4C 53 52 OA 41 53 4C 24 52 4P 4C
6h 52 4P 52 58 43 4C 49 B8 43 AC 56 CA 44
45 58 88 44 45 59 BB 49 4E 58 08 49 4E 59
00 42 52 4B 18 43 4C 4C D3 43 4C 44 EA 4E
4P S0 48 50 48 41 08 50 48 50 68 50 4C 41
28 50 4C 50 40 52 54 49 60 52 54 55 38 53
45 43 FB 53 45 44 T8 53 45 49 AL 54 41 58
48 54 417 59 BA 54 55 58 84 54 58 41 9A 54
58 59
MULTI ADDRESSING-MODE INSTRUCTION TABLE (1588 - 1620):
B0 9 59 98 A2 4 44 58
BY A0 40 44 59 DI O 43 40 50 TP 61 41 44
43 FF 21 41 4E 44 FF C2 44 45 43 DI 41 45
4F 52 FP E2 49 4E 43 D1 A1 4C 44 41 PP 02
41 55 4c DI 20 42 49 54 90 42 4C 53 52 DI
01 4F 52 41 FF 22 52 4F 4C DI 62 52 4F 52
DBl 53 42 43 FF 81 53 54 41 F 8 53 54
58 91 80 53 54 59 91
POHERS OF TEN TABLE (1621 - '1623):

o

CONTROL, CHARACTER TABLE (1624 - 162F):
03 04 01 0D 13 05 20 08 o4 02 01
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NOTES ON ASSEVLER DATA STORAGE

There axe 16 bytes (145D - 140E) that are used by the Assembler
+o store caleulations and intermediate data, and -- with the neces-
sary exception of 18 bytes (O1ZE - O1FF) of stack memory and various
memory pointers throughout the Assembler -- these are the only bytes
used for storage by the Assembler. ALl remaining memory below the
Assembler is considered its workspace and 1is available for general
use (note that stack memory may not be EDITed).

0f the 18 bytes formerly mentioned, the first five (14ED - 14C1)
are used to preserve the contents of the accumlator (the A Tegister)
and the X, Y, S, and P registers inmediately prior o starting
(executing) the Assembler, either with a jump to location 1630 or
the execution of a 'BRK' instruction (provided that the proper ini-
tialization took place). These contents pay be examined with the
Aesenbler, and they are restored to their Tegisters when program
execution (by Control X/R) resumes. This is done to facilitate
progran operation and debugging.

Other bytes are described below:

1402: used a8 & counter in the delay subroutine (see line 126)
short-term data store

1408: S o Goutt 4 RN T the Bomemni nasiaw they printed.

1407/1408: containg the address geen on the firat ssreen line
he Primary Location Counter (PIC).

1405/1406: contatns the address seen on,the second screen line

(the mext-1ine addross) and is the Second
Location Counter (510). This is transferres to the
B8 uhon ‘RBTURR' 1o pressed; giving 5. sorelling
effet. " hen an address is éntered, tnese byv.es are
She o dreas moved to_ thén, 20 tha
SRR G peeseed or the PLO wil) be sorre-

Eroniingly diduteds

1412/1413: Toforzed to as the cursor vestor, these bytes o
the wideo position (+ 1) of the last chazacter

Sent %o the screen by the Asgembler, The cursor 18
SiatoTe onty it location 1408 doss fot contain the
'RTS! instruction. s poiat, tne Assembler

modifies itself (aee unu 171
1445/1446: contains the address of the byte that the Assemler
tly sccessing/dieplaying and is called the

Vidsu Tocation cou (VIC or VPC). Note that,
Juet as The eubroutine &t 1ipe 147 Feads from this
address, the subroutine at line 201 writes to it.
By Wi petaSers 04 self
modifyin
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NOTES ON ASSEMBLER DATA STORAGE (cont.)
1676/16T0: umed to clear memory (losd bytes with 00). As tne
art of the address is variavle, 167C is also
uoka Pout sherotern ' oean
1429/102h: sontains the video addregs of a chazaster of the
e Assembler is currently attempting to
ety 8 TR el LN e

1D36/1D37: contains the address of the byte trat the ISAVE!
ection is currently sending to the cassette port.
1DAB/1DAC: cemtatiiiine source address of data that is being
HOVEd or EDITed.

1DAB/1DAR: contains corresponding destination to the above.

1963/1764: contains the source address of data shifting from
n insertion.

1P6C/1F6D: cnnta;ns corresponding destination to the above.
1FA2/12A3: contains the source address of data shifting fo a
deletion,

1FB2/1F33: contains ccmnspnnding destination to the above.

1403: zeferred to as the FLAG! byte, it contsins 8 1-it flags.
Unen & T1ag 15 ees, the toliowing conditien 1 Tree

Bt 1 o
t 31 jas0r

18 on.

18 on:

Bit ATA' is on.

Bit 6: 'WRITE' is on. BLE 7 uve 1o 1o dsossit o,
Note that 3its 0, 1, and 2 are mover set when Bit 6

s

set, and not more than ome of Bits O through 5
may be'set at any time.
14043 xoferred to as the TUAG2 byte, it contains 2 1-bit flags.
't 0 is set, an address’character has been typed
and mot Alopiayed vith RBIIRNC, T3 15 used primerily
o tell the Assembler when it can and cannot clear the SLC.
When Bit 1 is set, data has been MOVEd or EDITed since
the 1ast Control /S vas typed; It is used to tell the
Assembler whether 'EDIT' has yet been
successully 1nitialhed ik aa rem i
operator and exeout
NOTES ON 8K/4K VERSION DIFFERENCES
The primary difference between versions is that all references
to addresses from 1300 to 1FEF in the 8K Assembler are changed to the
corresponding addresses from 0300 to OFFF.in the 4K Assembler.
Furthermore, the following occurrences of the data 13(hex) in the
8K version are changed to 03(hex) in the 4K version:
1679 1D9B  1DC4 1E54 1ESB 1ES2 1E96 ISP P84
1FAC 1700

is on,
s on.

Yo other differences in code exist.
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