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10661 NAM PDS-YZR

10002 OPT  0.NOG

= = A

e * FROGRAMMED BY ERIC JAMESON

00aS o

10005 * COPYRIGHT 1976 SPHERE CORPORATION

0667 * 791 S0. S8 W.; BOUNTIFUL, UTAH 84818

W08 * g

10003 * SPHERE RESERYES ALL RIGHTS FOR THE REFPRODUCTION.
10018 * DISTRIBUTION AND USE OF THE PDS SOFTHARE.

30611 * NO COFIES MAY BE MADE DR DISTRIEUTED WITHOUT THE
0012 * HRITTEN PERMISSION 0OF SPHERE CORP.

JOELS *

0614 i

0015 * THE PROGRAM DEVELOPMENT SYSTEM ¢PDS Y3R) IS A SET OF
10016 * PROGRAMS RESILING ON ERASABLE PROGRAMMABLE READ ONLY
IHEL 7 * MEMORY WHICH ALLOW EVEN THE SMALLEST USER TO USE HIS
10618 * SPHERE SYSTEM RS A COMPLETE CUOMPUTER SYSTEM FOR THE
11 S * DEVELOPMENT OF COMPUTER FROGRAMS.

a2 * TOWARD THIS END. THE 4 PDS EPROMS CONTAIN A CURSOR
0E21 * BASED EDITOR:. R MINI-ASSEMELER. AND THE SPHERE DEBUGGINC
10622 * RID (SPRY, AS NELL AS A SET OF UTILITY ROUTINES TO DO 18
AT * BIT MULTIFLY AND DIVIDE, ASCII-TO-BINARY. AND ~
10629 * BINARY-TO-ASCII ROUTINES.

IHI2S #

10026 *

slals *

gl * MEMORY MAF

! #

G830 8004 THP EQu $89

glslaks aea2 THPL  EQU $02

IGHI2 geao4 ARE EQU $04 16 BIT ACC. PSEUDO REG B.

EIT G004 AR3 EQU $04 _HI BYTE OF ARE.

1063 4 pea3 AR2 EQU 0% -LO BYTE OF ARB.

10035 aaes  ARA EQU 08 16 BIY ARITH FSEUDO REG A.

10836 paes ARl EQU $05 . _HI BYTE OF ARA.

I0az7 gea7 ARG EQU $07 _LQ0 EYTE OF ARA.

30038 ae08 DIGIT EQU £03 BYTE USEL BY RSCRIN FOR TMP
Slalske aaen OUTEND EQU $0R END OF OUTPUT BUFFER TEXT.

00840 gaa: BUFADR EQL $9C  START OF 1“0 BUFFER (PTRD

041 Qa8E  BUFEND EQU F0E PTR. TQ END OF I-0 BUFFR

10542 911 OUTBUF EQLI $11 START OF OUTPUT BUFFER.

5043 8014 SRCADR EQU $14 SOURCE FOR TEXT MOYES

10044 8016 DSTADR EQL $16 DEST. RDDR. FOR TEXT MOYE

10045 0a1R ENDMEM EQU $1A LAST ADDRES OF REAL MEMORY.
8046 aai1c CSRPTR EQU $10 PTR TQ CURSER ON SCREEN.

a4 7 8a1E  BUFPTR EQU $1E TEMP PTR USED BY OUTSTR.

580483 0024 BUFFLO EQU $20 PTR TO END OF LOW EDIT TXT.
30049 BE22 BUFFHI EQU 22 PTR TQ START OF HI TEXT.

Aase 6024 . SCNPTR EQU $24 PTR. TO BUFFRD TXT START.

3051 0826  SRCASM EQU 26 PTR TO ASSMBLR SOURCE CODE.
neas2 aa:2n ONDYAL EQU $2A HAS ASSMELR OPERND YALUE.

DERST Q02C  SYMVAL EQU $2C YALUE PUT IN ASSM. SYMTBL. -

S A PO2E  BRKSAY EQU $2E TEMP SAYE FOR BRKPT DRTA.

ATBSS aaza BRKADR EQU $£30 ADDDRESS OF BREAKFOINT.

aaas6 aa32 EDIT EQU  $32 @ IF EDITOR IS NOT RUNNING
qeasy aazs TOBUFF EQU $35 I-0 BUFFER FUOR DEBUGGER.

paASsS8 8948 PCVAL EQU $40 PROGRAM COUNTER FOR ASSM.
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10064
IBBRS

W7
HERE8
RAASY
870
ApAsl
par:
10073
A7 4
8075
A0E76
aparry
08,78
AARF9
qRasd
RERAS1
nape
ARARS
A8
ARARS
ARRSE
ARA8 7
RIS A
SISISReAC]
REES

P

2
FRO93
094
PRR9SS
FEHESE
0097
AEEI8
slaraichc]
38180
00181
HpR1as
AE1A3
ge184
gE1asS
pa1os
BE167

ae3

Fcaa
Fraa
FCaz
FCo4
Fcae
Fcas
FCoR
Foap
FCia
Fciz2

FC14
FCiE
FC18
FC1E
FCLE
FC28
FCa2
FC25
FC27
FC2a
FC2B
FC2D
FC2F

PDE-V3A

S0
&eh
Bl
Eb
81
26
gD
&1
26
S0
81
26

rE

INITIALIZATION

$FCaa
$$1FF

SRCASHM
BUFADR
#a7
FFRA1
HIFFF
EUFEND
ENDMEM

THE INITIALIZATION ROUTINES SET UFP THE INITIAL VALUES
UPON SYSTEM RESET.

SETS STACK FOINTER

MOVES STK FTR TQ INDEN REG .
SETS RSSEMELR QUTPUT PTR)

INIT INFUT BUFFR RDDR. 2
INHTLZ. KEYBOARLE PIA.

LAST LOCATN OF MEMORY.
INIT END-OF-EDIT BUFFR"
INIT END-OF-MEM ADDR.  ©"°"°

COMMAND LANGURGE

THIS ENECUTIVE RCCEPTS COMMANDS FROM THE KEYBOARD TO

e

*

*

*

*

*

*

¥*
ORG
81FF RESTRT LDS
TSR
26 5TX
ac S5TX
arg LDA
Fag1 STR
BFFF LDXN
HE STX
1R 5TX

*

*

*

*

*

Pre

¥

*

B

*

*

*®

*
e 4 EXEC BSR
=28 ESR
FR1le EXEC1 JSR
FESC JSR
g1 CMFP
a3 ENE
FOR1 JSR
5k EXNEC2 CHMP
8z ENE
kb BSR
a4 EXELS CMP
ES ENE
FE4F JMP

HOME
CLEAR
CRLF
INFCHR
#¥i1
EXECZ
RASMELR
#$05
EXEC3
EDITOR
#5004
EXECL
DERUG

DETERMINE WHAT UTILITY IS TO BE RUN.  INVRLID COMMANDS
WILL SPACE THE CURSOR DOWN ONE LINE. DO NQAT SPRACE OFF THE
BATTOM OF THE SCREEN

CSRPTR IS HOMED

CLEARS SCREEN

NEW LINE.

GETS & DISFLRYS CHR
TESTS IF RSSEMBLY CoMMD.
SKIPS IF QTHER COMMANMD.
JUMPS TO RSSEMEL FRROGRM.
TESTS IF CONTRL “E”,
SKIPS IF NOT EDIT CMD
JUMFPS TQ EDIT TENT.
TESTS FFOR CONTRL ‘D~
LOOFPS BACK IF NOT DRERUG.
JUMPS TO DEBUGGER.
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16109
9110
n 24 ¢ 1
N
3011
99114
30115
0116
10117
1118
10119
0120
10121
0122
IAL22
01 24
13125
W1L26
0127
128
131239
3128
301 31
331 E2
10133
90134
90125
391 76
; 4
ikl
3139
33140
90141
9142
90143
31 44
3145
146
10147
0148
16149
33150
30151
19152
901532
19154
39155
0156
39157
19158
AA159
0160
90161
v ‘
AoL63
0164
0165
3

aad

PDS-V3R

EE EEEEREEEEFEXERFFFAEFEFEEFFFETEEEFEEFFEFFEEFEEEEEEEEEE LR RN

THE EDITOR

THE EDITOR RALLOWS INFUT FROM THE KEYBOARD INTQ A
BUFFER MEMORY. INFUT IS DISPLAYED ON THE SCREEN. WHEN
IT IS TYPED IN., THE SCREEN TEXT CAN THEN BE EDITED EY USE
OF THE CURSOR. WHEN THE SCREEN IS FULL OR EDITING IS
FINISHED, THE DATA IS SCROLLED OFF THE SCREEN INTO THE
ERPIT EUFFER. WHEN TEXT IS SCROLLED QFF THE TOP OF THE
SCREEN. IT IS STORED FROM THE BUFFER ADPRESS POINTER
(BUFRDRY TO THE LOW BUFFER PQINTER (BUFFLO). BUFFLO,
PQINTS TO THE END OF TEXT + ONE (I.E. IT FQINTS TQ THE
FIRST UNUSEL BYTE). HWHEN IT IS SCROLLED OFF THE BATTOM
OF THE SCREEN. IT IS STORED IN THE TOF OF THE ELIT BUFFER.
THE TEXT GOES FRROM THE HIGH BUFFER POINTER (BUFFHIY TQ
THE END OF BUFFER FOINTER (BUFEND).  BUFFHI FOINTS TO
THE END OF TENT - ONE (I.E. IT FOINTS TO THE LAST UNUSED
BYTE IN THE EBUFFER:. WHEN THE TEXT IS SCROLLED UP
OFF THE TOP OF THE SCREEN. TEXT IS TRKEN FROM THE HIGH
RREAR OF THE EDIT EBUFFER RND DISPLRYED ON THE LRST LINE OF
THE SCREEN. WHEN TENT IS SCROLLED DOWN OFF THE BOTTOM.
TEXT. IF RANY ENISTS. IS MOYED FROM THE LOW EDIT BUFFER
ARER TO THE TOP LINE OF THE SCREEN

CUFA _
B DA BUFFLO'Q/‘BUFFHI BUIFEN?

lLiz|v]e] 8lolrle lelrla] | ||| [ |p[alrln |s]

POINTERS USED

CSRPTR  POSITION OF CHARACTERS INSERTED ON THE SCREEN.
SCNPTR  POSITION OF START OF EDITED TEXT ON SCREEN
BUFRADR  START OF TEXT BUFFER IN MRIN MEMORY

BUFEND  END OF TEXT BUFFER IN MAIN MEMORY.

BUFFLO  END OF TEXT SCROLLELD QFF TOP OF SCREEN.
BUFFHI START OF TEXT SCROLED OFF BOTTOM OF SCREEN.
BUFLEN  NOT CURRENTLY USED.

EDITOR COMMANDS

“UP RARROW" MOYES CURSOR UP ONE LINE; CSRPTR GETS
CSRPTR-32; CALL NDRFLO.

"DONN ARROW" MOVES CURSOR DOWN ONE LINE; CSRPTR GETS
CSRPTR+32; CRHLL OYRFLO. ’

"RIGHT RARROW" MOVE: CURSOR ONE FOSITION RIGHT: CSRPTR
GETS CSRPTR+1; CAHLL OVRFLQO



"AGE

@167
20178
: A
SIEh s
8171
a0l 72
10173
10174
18173
1a1re
0177
J01,°8
HA179
186
Ha181
10182
10183
10184
00185
0186
18187
188
HE183
901968
@191
AR1SS
601°<

ﬁmq
Q6196
0197

0as

39198

@193
02600
00201
AR202
00203
22604
002035
206
ae2a7
Ha208
Da289
gu218
ae211
a212
8213
o214
Aa2135
8216
20217
19218
g™ 1

D

PDS-Y3R

¥ F FEEEE LI EEFXEEEEFEEFFREEFEFFFEEFFIFFEFEESFFEFEEEEEE LSRR

"LEFT ARRON" MOVES CURSOR ONE POSITION LEFT; CSRPTR
GETS CSRPTR-1:; CRALL NDRFLO.

“CONTROL & LEFT ARROW C(ON KEYBOARDMX" LEFT JUSTIFY CURSOR:
CSRPTR GETS CSRPTR TRUNCRTED: EHLL NDRFLO FOR SCNLOC CHK.

"PUTCHR'" QUTPUTS CHRARACTER: SRPTR GETS
CSRPTR+1: GOES TOQ OVRFLOQ.

"ENODCHR" TERMINATION CHRR: CLERAR EDIT FLAG:
EXIT THE EDITOR. '

"HOME" HOMES CURSOR POINTER: CSRPTR GETS E@B@; NDRFLO
"CLEAR" CSRPTR TO END OF THE SCREEN GETS SPRCES.

"CTRL I" INSERT A LINE RT THE LAST LINE ON THE SCREEN:
CALL 0%R1 (SCROLLS UP ONE LINE>; CSRPTR GETS E1EWQ.

“CTRL D" DELETE LRST LINE: SCROLL DOMWN CUNDRZ2):
CSRPTR GETS E1EQ.

OVERFLONW CHECKS IF SCROLL UP IS NEEDED; IF IT IS. IT
SCROLLS UP AND MOYES DATR TO & FROM THE BUFFERS.

OYRFLO: IF CSRPTR < E208 THEN RETURN: IF EDIT IS ON THEN
OVR1: BUFFLO+ GETS SCNPTR TQ “C.R. ‘i

DSTRDR GETS CSRPTR GETS E1EQ (LAST LINE ON SCREEN):

IF ERIT IS ON AND BUFFHI < BUFEND THEN HMOYE THE TEXT
FROM BUFFHI TO “C.R. ~ TQ THE LAST LINE.

UNDERFLOW CHECKS IF SCROLL DQWN IS NEEDED AND MOVES
DATR TO AND FROM THE BUFFERS. LCURSER HA[D BEEN
MOVED OFF THE TOFP OF THE SCREEN AND IS NOW PUT RT THE
HOME FOSITION ON THE SCREEN.

NDRFLO: IF CSRPTR > DFFF THEN RETURN (GO TO QVRFLO);
IF ERIT FLARG IS ON THEN MOYE LAST LINE TO BUFFHI
ON DOWN: SCRLDN: CSRPTR GETS EoB@; MAOVE LINE FROM
BUFFLO TO FIRST LINE ON THE CRT.

NOTE: DON‘T SCROLL OFF SCREEN IN EXEC UNTIL AFTER
THE EDITOR HRS BEEN RUN.

*

NOTE: EVERY LINE MUST HAVE R C.R. ON IT.



FAGE

0a222
0a223
3272
N <D
o226
gazz2v
Haz22e
0229
aa2za
o231
aea2za
8233
0234
Ba23S
BO236
pa237
BR238
08229
ag24a
fa241
pez24qz
a243
aa244
8ap245
aaz24e
868247
HE248
ga243
B a8
a9%s1
ga252
Ba253
8254
08255
ge258
ae2sv7

006

FC32
FC3&
FCsr

FC38
FC3A
FCID
FCIE
FC4a

FCd2 2¢

FC44

FC45
FC47
FCds
FC4C
FC4D
FC4F
FCs2
FCS54
FCSE
FCsa
FCSA
FCSC
FCSF

8258 -

002359

gozea
Ba261
aazes
Ba263
ae2e4
g8265
ga266
ea2ev
Q268
88269
aa270
06271

auare

ae2v3:

aa>74
&, 'S5
GTZPE

vz

=

FCFE

1 DE
52 DF 2

I DF

PDS-V3A
CE EQR@ HOME LD
DF 10 ST
29 RTS
'S
*
06 60 CLEAR LDA B
CE E208 LDX
iE CLEARL DEX
EF aa STA B
sC 1C. CPY
26 Far—9 ENE -
39 - RTS
*
*
*
*
*
»*
DE 1C TGETCHR LD
62 80 . com
CE 26F@ LDX
EE SGETL | DEX™
27 FE \1ew BEQ™
7D Faad TST
2R F8 BPLE
DE 10 LDY
AE 8 LDA A
2 @2 | BPL
€3 88 ([ COM
BE FAARGET2 LDA A
33 RTS
®»
»
*
*
*
*®
ac  EDITOR LDN
28 ST
DE BE LDX
: DF 22 ST
Sh C8  REEDIT BSR
80 CC BSR
97 22 EDITRD STA A
DE 1C  EDITIN LD
24 STX
*
*
SD D1 EDRERD BSR
81 1B . ENDCHR CHP A
26 a4 BNE
7F 0932 CLR
29 RTS
8D @2 ED1  BSR
20 F2 BRA

#¥EDOQ
CSRPTR

#¥60
#EE2OQ

a, N
CSRPTR
CLEARL

CSRFPTR
8, N
#9968

GETCHR,
$FO01

w» GET1

CSRPTR
g, X
GET=q

e

$FE00

BUFADR
BUFFLOD
BUFEND
BUFFHI
HOME
CLEAR
EDIT
CSRPTR
SCNPTR

GETCHR
#318
ED1
EDIT

INSERT
EDRERD

TER

-2 COUNT GETS CQUNT-1.

LORDS HOME FOSITION.
STORES HOME IN CURSOR PTR.
RETURNS TO CALLER.

LOADS BLANK (C. R. J.
LORDS END-OF-SCREEN FTR.
DECREMENTS BLRANKING PTR.
BLANKS LOCRATIUN.

TESTS IF DONE. ' LoC ¢

BRANCHES BRACK IF NQOT DONE
RETURNS.

GETCHR INFUTS R CHARACTER INTO ACC A WITHQUT
MOVING THE CURSOR. RAND BLINKS THE CURSOR.

LOADS CRT CURSOR FOSITION.
COMPLIMENT (FLASH POSITION).
LOARDS ELINK COUNT YALUE

RESETS CTR WHEN TIMED QUT.
TESTS IF R CHBR TYPED IN.

© BRANCH IF CHAR NOT ENTERED.

LORDS CURSOR POSITION.
TESTS IF BLINKED (SOLIDD.
SKIPS IF NOT BLINKED.
CLERRS THE CHARACTER
LORDS R HITH CHAE.
RETURNS TO CRLLER.

ERPITOR IS THE MAIN ENTRY POINT FOR EDITING

BUFFLO GETS THE

VALUE OF BUFRDR.

BUFFHI GETS THE

YALUE OF BUFEND

ENTRY PQINT FOR

RE-EDITING TEKXT.

TURNS ON EDIT MODE . .| <> &
SETS SCNPTR TO CSRPTR

NoeET
It"

X GETS CSRPTR & R GETS CHR.
TESTS FOR AN "ESC" CHAR.
SKIPS IF NOT EDIT END.
TURNS OFFF EDIT FLRG

EXITS THE EDITOR.

EDITS CHARALTER. ’

GOES FOR NEXT CHARACTER.

.



~ARAGE

Qo7
Oac—' (=

6a273

aR250

#2831

D

fuoas

a0254 FOS0 81
80285 FC82 2
PO28E FCo4 2F
00287 FCR6 20
Aa285

pA289

aR29n FCS8 81
8A291 FCSA 2D
pA292 FOSC 2
BR293 FCSE 96
EXEXY

BA295

Qa296 FCOR 81
aa297 “EC92 20
PAZ98 FCo4 2F
00299 FL96 DE 1
PAZOR FO93 20 -
anza1

AR3OC

8A303 FCO9A 8D
aRze4 FCOC 20
60305

Br306

i A7 FCOE 81
oW%08 FCRe 20
0A302 FCA2 2E
PA318 FCA4 02
8A211 FCAS 2@
PAZ1D

80313 FCA? 91
00314 FCA9 2D
8A215 FCAB 27
QOZLE

P0317

PO318

PDS-VYZR

a9
16
az
78

ap
As
a2
68

e

26
Bb

13
iF
S0

62

w*

.

*

e

*

¥

INSERT CMP
BLT
EGT
BRA

B

*

CR CMP
BLT
BGT
LDA

*

*

RTCSR CMP
BLT
EGT

RTARRD LDX
ERA

*

DELETE BSR
BRA

*

»

LFTCSR CMP
ELT
BGT
DEX
BRA

*

CLER  CMP
BLT
BEQ

*

#0929
DELETE
CR
0YR1

#£ap
HOME
RTCSR
#3360

#¥$12
SUB32
LFTCSR
CSRPTR
FUTCH1

UNDRZ2
oVR2

#¥14
ADDRZ
CLER

PUTCHZ
#¥1F

CLERR
LETJIST

FOLLONING IS THE MAIN ERITOR ENECUTION LOOP.

TESTS FOR R CONTRQOL “I-.
SKIPS TQ DELETE COMMD
SKIPS FOR NEXT TEST.
SCROLLS UP ONE LINE.

TESTS FOR CARRIAGE RETURN.
SKIPS IF HOME CSR CQMMD.
GOES TQ NEXT COMND TEST
LORDS INTERNAL C.R. VALUE

TESTS FOR RIGHT ARROM.
SKIPS IF AN "UP RRRQOW".
SKIPS IF AR "LEFT RRROW"
LOADS CURSQR PUINTER.
STORES & INCREMENTS CSR.

SCROLLS DOWN 1 LINE

CSRFTR GETS E1EQ@ C(LAST LIN).

TESTS IF "LEFT ARROW"
SKIFS IF "DOWN RRROW".
SKIPS FOR NEXT TEST.
SUB. 1 FROM CSRFTR.
STORES CURSER PQOINTER

TESTS FOR CTRL BRCK ARROW.
GOES TO CLEAR SCREEN

MOVES CSR TO LEFT OF SCREEN.

* ALL OTHER CHARACTERS FALL THRU TO PUTCHR.
o

P



PAGE @88  PDS-VIA

aaz20 # PUTCHR DISPLAYS A CHARACTER ON THE CRT DISPLAY AND
00321 * INCREMENTS THE CURSER POINTER AS WELL AS CHECKING
on322 * AND HANDLING CARRIAGE RETURNS.

W2 *

80325 *

Q0326 ‘FCAD DE 1C  FUTCHR LDX  CSRPTR  LOADS OLD CSRPTR.

ea327 FCAF 81 8D CMP A #%0D TESTS FOR EXTERNAL C. R

Q0328 FCBL 27 04 BEQ  CRLF1  SKIPS TO DO A C.R. L. F

60329 FCBX A7 A STR A @8 DISPLAYS CHAR ON SCREEN,

@R330 FCBS 81 6@ CHP A #$60 TESTS FOR INTERNAL C. R.

pAZ21 FCB? 27 SO CRLF1 BER  CRLF SKIPS FOR CR. LF.

Qa332 FCRY 08 PUTCHL INX INCREMENTS CSRPTR.

@AZ33 FCBA DF 1C  PUTCH2 STX  CSRPTR  SAYES NEW CSRPTR.

PA334 FCBC 28 12 BRA  NDRFLO  TESTS FOR QVRFLO & UNDRFLO

0B336 FCBE DE 1L  SUBIS LDX CSRPTR  LOADRS CURRENT CRSR FOSITION.

BEIEF FCCE Ce 28 LR B #32 LORDS LOOP CQUNT.

aaI38 FCC2 839 SUB22A DEX DECRIMENTS CSRPTR.

BAIZS FCCE SR DEC B - DECRIMENTS LOOF COUNTR
aaz4a Food 26 FC ENE SUBI2A  SKIPS BACK IF NOT DONE
Qe341 FCCe 28 B8 ERRA RDLZ2 SKIPS TO CHECK UNDRFLOQ.
08343 FCC8 Ce 28 RDDPIZ2 LDA B #32 LOADS LOORP COUNTER
Qo344 FCCR a8 RODIZA INN INCRE. CSRPTR IN INDEN.
{ 48 FCCB 3R DEC B - DECRIMENTS LOOF COUNTER.
Ui FOCC 26 FC ENE RADDEZR SKIPS BRACK IF NOT DONE.

88347 FCCE DF 1C  ADD2  STX CSRPTR  SAYES CSRPTR.

qa349 * NDRFLO CUNDERFLQOW) CHECKS FOR THE CURSOR GQING OFF THE
aa35a * TOP OF THE SCREEN. THE INDEN REG. LCONTRINS THE CURSOR
Be351 *  POINTER WHEN THE RQUTINE IS ENTERED

ae3a2 ; *

2a353 —¢C *

pA354 ‘FCDE@ SC EABA NDRFLO CPX #$EBOO TESTS IF CSRPTR >= DFFF

aaxss FCDLS 20 ae BGE OVRFLO  SKIPS IF CSRPTR GRERTER.

auIs6e FCDLS Do 32 LbR B EDIT TESTS IF EDITOR IS ON

Qaxs7 FCO7 27 82 BER UNDRZ SKIP TO EXIT IF EDITOR QOFF

8a358 FCLS 8D oD BSR MOYERZ MOYES LAST LINE TO BUFFHI.

Bazss FCooR BD FDFPI UNDRZ2  JSR SCRLON  MAVES ALL LINES DOWN ONE.

aazsg FCDE 80 3A BSR MOVES MOYES BUFFLO TQ TOP OF CRT.

&=



PRGE 888  FDS-V3A

aaze2 * . OVERFLON CHECKS FOR SCROLLING UP (CURSOR IS OFF

RORER * THE BOTTON OF THE SCREEN); INDEX CONTRINS THE CURSOR

_ pod * POINTER UFON ENTRY. :

qeses i *

aa3es "

QaIer FCEQ 8C E208 OVRFLO CPX #EE20O  TESTS AND EXITS IF

BeI68 FCEX 2B 12 BMI OVRENT = CURSOR ON SCREEN

QOIes FCES 8D 11 BSR OvR1 DOES OQVR1 CHECKING.

aasva FCEV De 32 LPA B EDIT TESTS IF ERIT IS ON.

Qu371 FCER 27 ac BEQ OVREXT  ENITS IF IT IS OFF

aa3r2 FCEB DE 22 LDX BUFFHI ~ LOADS HI TEXT POINTR. '

Q373 FCED SC BE CPX BUFEND  TESTS IF FTRS NOT EQU

aazxv4 FCEF 27. 8e BEQ OVRENT  ENITS IF NO TEXT. )

Aa37S FCFL 8D 44 SR MOVELIR  MOVES CHRS TQ LAST LINE <\

ga3ve FCFX DE 14 LDX SRCAPR  RESETS NEW BUFFHI

Ba3r’?” FCFS DF 22 STX BUFFHI ~ LQCATION.

aaxr8 FCF7 39 OVRENT RTS EXITS BACK TQ EDIT.

QO37Y \covo o

paz8g *

aaz81 *

aaze2 * OVR1 DUOES RCTURL SCROLLING UP.

Quese3 *

8e384 FCFS D& 32 0OYR1  LDA B EDIT TESTS IF EDIT IS ON.

ga38s FCFA 27 @R BEQ OVR1A SKIPS IF EDIT OFF.

80386 FCFC DE 20 LDX BUFFLO  LOADS TEXT FTR LOW

REIE” FUFE DF 16 ——a TN DETARR _ CESTINATION OF TEXT MOVE.

aazx88 Fpea DE 24 LDX SCNPTR  SQURCE. FOR MOVE. o Ou
29 FpAz 8D 34 BSR MOYEL MOVES LIN1 TQ BUFFFLO. = e

oreaFDad DF 28 STX BUFFLO  SRYES NEW BUFFLO PTR. ,

Baz31 FOBe 8D 58  OVRIA BSKR SCRLUFP  SCROLLS SCREEN UP 1.

pe382 FDOR CE E1E@ OVRZ2  LDX #$E1EG  CURSOR GETS PUT ON

QO3 FDEE DF 1C 5TX CSRPTR  LRST LINE.

ae394 FDBD DF 16 STX DSTADR  INIT DEST FOR NEXT MOQVE

aass6 e FOLLOWING MOVYE THE CURSOR.

a3987? *

aa33g FPOF D& 1D LFTJST LPA B CSRPTR+1 LOADS LO BYTE OF PTR

ae39s FDP11 C4 EQ AND B #$ED TRUNCARTES TO LEFT OF LINE.

vaq08 FR1s D7 1D STA B CSRFPTR+1 SAVES L. J ED FPIR

Q@481 FD1S X2 RTS RETURNS TQ EDPITOR

a04a2 »

aa403 *

004084 FD16 SD B  CRLF  BSR RDDI2 LINE FEED.

88495 FP18 29 FS ERA LFTJST  CARRIAGE RETURN.

45
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on407
Q0463
anana

a
GA411
00412
A0413
06414
a0415
20416
06417
Q0418
30419
Q0420
80421
Q04232
pa4232
aa424
06425
Q0426
aa427
Q0428
a@429
EEERE
pB431

SR |
Ly}

L

arg3d
Ba435
nB436
gaq437
pe438
aRgIe
be440
ga441
88442
ga443
60444
88445
80446
aa447
80448
28449
28450
28451
0a452
Pa4s53
ae4394
vgu455

ala

FD1A
FD1C
FD1E
FDZ@
FO22
FD24
FD25
FD27
FD29
FDZR
FO2C
FD2E

FO3IE B

FDI1

FDI3 &

FD3S

FDI7
FD33
FD3A
FDIC
FD3E
FD40
FD41
FD42
FD45
FD47

PDS-Y3A

14

aa
14
16
ea

18
Y5
EE

MOYE INSTRUCTIONS MAYE FROM ONE BUFFER RAREA TO

MOVES CALCULATES THE SQURCE RDDRESS QF THE DRTR IN
BUFFLO (IF IT EXISTSY FOR MOVING TQ THE FIRST LINE ON

MOVE 1 IS THEN ENTERELD TOQ DO THE MOYING

CSRPTR GETS EQGQ (HOME)D.
SETS MOVE RDDRESS. '
LOADS LO BUFFR ALCR

TESTS IF DRTA STRING
ENITS IF EMPTY.

MIOVES BACK FROM BLANK
TESTS IF SRCADR = BUFFRADR.
MOVES IF STRRET OF LINE.
NEXT LOWER CHRR

GETS SOURCE CHAR FOR TEST.
TESTS FOR "C.R. "

SKIPS BRCK UNTIL "C R "
POINTS BERCK TOQ FIRST CHAR.
SAVYES L0 RDDRESS.

MOYES DRTA.

MOVEL MOVES R SET OF CHARRCTERS FROM EITHER THE TOP
LINE OF THE SCREEN TO BUFFLO DR FROM BUFFHI TO THE
BOTTOM LINE OF THE SCREEM.  THE SOQURCE RODRESS IS FPRSSED

THE DESTINATION RLDRESS IN DSTRDR.

YE IS TERMINARTED BY R "C. R. " IN THE LINE OF

LOARS SQURCE RLDRESS INTQ X E
POINTS TO NEXT SOQURCE CHRAR
LOADS SOQURCE CHRARRCTER

SAYES THE SDURCE FPQINTER.
LORDS DESTINATION ROLORESS
STORES CHAR. IMN DESTINATIUN.
NEXT DESTINATION RDDRESS.
SAVES DESTINARTION PTR

TESTS IF MQVE FINSHED (CR).

*

* ANOTHER BUFFER RRER

*

*

*

*

o

* THE CRT

*

*

MOVEZ LDX SCNPTR
5TX LSTRDR
LDN BUFFLQO
CFN EUFRDR
BER MOVENT
CEX

M3l CPA BUFARDR

’ BEQ MY32
DEX
LR B 8, N
CHMP B #£50
ENE M3l

- INX

MY3I2 5TX BUFFLD
BRA MOYEL

# MOYE1

*

e

*

*

* IN THE INDEX REG. .

* AND THE MO

* TEXT BEING MOVED.

*

*

*

*

MOYE LDX SRCRADR

MOVELIR INX

MOVEL LOR B &, X
STN SRCADR
LDX DSTADR
STA B 8. X
INX
STY DSTADR
CMP B #¥c50
ENE MOVE

- MOVEXT RTS

SKIPS BRCK IF NOT DONE
RETURNS TQ CRLLER.

e
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00460
00461
6462
00463
00464
00465
00466
00467
6a468
aa4e9
30470
B4 71
Ba472
00473
30474
pa47S
80478
pa477
00478
aR47e
6480
a431
6482
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Haqg84
064835
aa48e

aa487
ae4a8
004829
0a43a
ae491
au452
aa493
g4 34

011

Fp43 &
FD9R S
FD4B 37

FD4C
FD4E €
FO4F

FD531 2

FDS3

FD55 E7
FOS7 03

F0ase
FDSA
FD3SE

FOSD 2¢
FDSF
\ e

X

FD&D
FD&X
FD&S
FOsv7
FDC-U
FD&E
FO&D
FDhF

FDPE

PDS-VY3A

EQOO
28

T g

ac E1EQ@

Fe
1C

» FC38

DURING

FEEXFXEEEEEX

=
=

S
m

I,

nln ¥ %

30
DA

BSR
CLR
FSH
LDA
INY
CMFP
ENE
LDX
5TA
DEX
5TX
FUL
CMP
ENE
RTS

T mmm

MOVEZ SUEROUTINE

THE MOVEZ SUEBRQUTINE MOVES THE LAST LINE ON THE
SCREEN TO THE HIGH RRER OF THE BUFFER (BUFFHI) DURING
SCROLLING.

THE TEXT IS TEMPORARILA STORED ON THE STRCK

THE MQVE.

OvR2

STACK
a, X

#¥e0
MyY21
EUFFHI
N

BUFFHI

#63
r",l ™

o

THE MOVE.IS TERMIINATED BY A "C. R. "
THE TEXT IS STORED AT BUFFHI ON DOWN.

X GETS RAPDR OF LRST LINE
SETS TERMINATION FOR
FOFPPING.

LORDS SOURCE CHRR.

FOINTS TO NEXT CHAR.
TESTS IF LINE TQ "CL.R "
MOVED TOQ STACK

INIT. DESTINRTION.

STORES CHARR

POINTS TO NEXT LOCATION.
UPDARTES BUFFER PTR.

GETS NENT CHRR.

TESTS IF HALL CHRS STORED.
SKIPS BRACK IF NQOT STORED.
RETURNS TQ CRLLER

SCROLLUP MOYES RALL LINES UP 1. & CLEARS LAST LINE

LDN
LDA
STR
INY
CPY
ENE
ST

TSR
RTS

#EEQQQ

F20. X
aa. X

#$EL1EDQ

SCRP1

CSRPTR

CLEAR

SETS CRT HOME FOSITION.
GETS CHAR FROM NEXT LINE.
STORES CHAR ON PREY. LINE.
POINTS TQ NENT LINE.

TESTS IF MOVE DONE

GRES BRACK IF NOT [DONE
SETS CSRPTR TQ LRST LINE
CLERARS LAST LINE

EXITS.
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a0496
P97
L
499
0a500
pa5a1
aa5a2
aOSH3
pa50a4

aasas

agsve
aasay’
gasag
aesa9
aaa1o

06511,

ga513
ans14
aas1s
aas1e
nes1v7
pPRg1R

1o
guo2a
aas21
a0522
gus23
ap524
aes2s
BAS28
aaszr
8as528
aRs2:

a1z

FDr3
FDFe
FD78
FOrAR
FD7C
ForD
FD3o
Fpez
FD84
FOS5
FDS?
FD&A
FD8C

FDSD
FDSF
FD91
FDS3
FOos
FD3g
FD3A
FD3C
FLap
FDSF
FDRA

PDS-VIA

*

SCRLDPONN MOVES ALL LINES DOWMN ONE RND

* * CLEARS THE TOP LINE ON THE SCREEN.

E1DF SCRLDN LDX #EEIDF INITIALIZES THE POINTER

EE @@  SCRDL LDA B 0. X LOADPS DATA TO BE MOVED.
E7 29 STA B #20.%  MOVES DATA DOMN ONE LINE
DF 1C STX  CSRPTR  SAVES CURSOR.
a9 DEX POINTS TO NEXT BYTE.
8C DFFF CPX  #$DFFF  TESTS IF MOVE FINISHED.
26 Fd BNE  SCRDI  SKIPS BACK IF NOT DONE
CE 8 LDA B #8608 LOAPS ELANK TO CLEAR LINE. -
ag SCRD2  INX POINTS TO NEST CHARRCTER.
E7 @@ STA B @ X CLEARS BYTE ON LINE 1
ac EALF CPN  #$EPIF  TESTS IF LINE 1 CLERRED
26 Fa BNE ~ SCRD2  SKIPS BACK IF NOT CLERARED
39 RTS RETURNS.
* QUTSTRING FRINTS QUT THE STRING BETHEEN THE
* OUTBUF POINTER RND THE BUFEND POINTER.
DE 11  OUTSTR LDY  DUTBUF  BUFPTR GETS START OF TEXT.
RE 8@ OUTL  LDA A 8. X LOADS CHAR TO BE PUT OUT.
DF 1E STX  BUFPTR  SAVES SOURCE POINTER
BD FCAD JSR  PUTCHR  FRINTS CHARACTER
DE 1E LDX  BUFPTR  RESTORES POINTER.
ac oA CPY  OUTEND  TESTS FOR END-OF-TENT.
27 83 BER  QUT2 EXITS IF END OF TENT.
as INX INCRE. PTR T NEXT CHAR
20 FO BRA  0UT1 GOES BACK FOR NEXT CHAR
39" QuT2  RTS EXITS ROUTINE, | ‘
a— ¢ N NOP UNUSED LOCATION. Ad= o3
" END OF EDITOR PROGRAM. :
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pAS31

L y32
s

aas3q
BasSIS
QasIs
QAS37
aa538
BaS3e
fas4a
nEsS41
aas42
eSS4 3
ans44
BeaS4s
SIERE 1)
aasg 7
gn548
aRSq48
apssa
nass1
aassz
RSS2
0ass54
vasss
ansss
R
GM"; 2
BHasss

Aa560
HES61
8as62
aua6es
8564
aases
aasee
aaser
08568
aasee
aasre
vasr1
aasv2
aas-3
aa574
aasrs
agsré
aasrr
aasr8
gasr9

PDS-V3A

THE MINI-RSSEMBLER

THE MINI-RSSEMBLER IS R FINED-FIELD ONE INSTRUCTION
PER LINE 2 PRSS RASSEMBLER. THE MINI-ASSSEMELER FORMAT
IS PESCRIBED ON PRGES S-2 AND 8-3 OF THE SFHERE
OPERATORS REFERENCE MANURL.

THE THO PRASSES ARE RERQUIRED TQ FORM THE LRABEL
RPDRESSES. THE SECOND FRSS EQUATES THE RDDRESS FOR
LABLES REFRENCED BEFORE THEY ARE DEFINED IN THE FRQOGRAM.

ON ENTRY":
SRCASM = ADDPRESS OF SOURCE TENT TO BE RSSEMELED.
BUFFLO = RDDRESSED OF QBJECT CODE PRQODRUCED.

ON EXIT:

PCVAL (FPROGRAM COUNTER VALUEY = LAST LOCATION OF
THE RSSEMELEDR QBJECT FROGRAM.

RLGORITHM:

FEFFEFEFFTFEFTEFEEFFFFEXEFEEEXEE

*HHNbLR SET PASS COUNT TO ZERD: SET PCVYAL TQ DSTASM:
¥ASMIA:  OFERAND YALUE FORMED IN "OMDYAL":

* A GETS CHAR IN X& (OPERAND TYFPE): N GETS N+7i

* IF CHAR X& IS R "B" THEN ONDYAL GETS YALUE FROM SYMBOL
¥ TABLE ELSE ONDVAL GETS YARLUE FROM RSCRBIMN CONVERSION:
*SYMEL:  EQUATES SYMBOL (PC YRLUE IS THE " " SYMBOL
*[CLABEL]Y> T2 A LABEL VYALUE:

* SYMVAL GETS PCYAL:

* IF XC1) IS AN "=" THEN SYMYAL GETS ONDVAL:

* IF X¢1) IS NOT A "=" OR A SPACE THEN IF SECOND PASS THEN
* ERIT ELSE START SECOND PRSS:

* LABEL ENTRY IN SYMBOL TRBLE GETS SYMYAL:

*LDOF: PUT OFERATION CODE INTQ THE OBJECT CQDE:

* CONVERT X(22-X(2) INTO EBINARY.

* SAVE PCVAL:

®* P C. GETS P, C. +1;

*OPRND:  FORM QPERAND IN QRJECT CODE:

FORM ONDVAL INTQ FROFER SIZE BRSED ON CODRE IN X(&)i:
STORE NEW OFERAND VALUE IN MEMORY:

P.C. GETS P.L.+1 OR 2

GET NEXT LINE OF bUURCE;

GO TO ASM1RA:

X% ¥ X ¥ ¥ ¥
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ars81 FDAL PF 8ed4 ASMELR CLR AR INIT. FPRSS CTR TQ FRST FRSS. D
L A2 FPR4 DE 28 ASMI1 LDN BUFFLO  SETS PC CNTR TO STRRT OF
AY¥a3 FDAS DF 40 STX PCYAL OBJECT CODE. .

AA584 FPARS DE 26 LDX SRCASM  LOADS RDDR FOR FIRST LINE
pases FLOAAR DF 82 RSMIA STX THMF1 SAVES ADDR OF) CURRENT LINE
Qa58e FDAC Re @8 LbR A & X LOADS SYMBOL [CLREBEL).
auaes” FDRE Es @y - LbR B 7 X LORDS OFERAND TYFPE CODE
0as88 FDBEB C1 44 CHP B #$7p IF B, LOADS DPATA IN SYMEQL
aus8e FDB2 27 &R BER INDADR  RLDRESS. GOES TO SYMEL.
aas9a8 FDLBY a8 INX SETS INDEX TO STRRT OF
gas281 FDES Be INX OFERAND NUMEER

88592 FOBe 88 INX

gases FDEV 88 INX

aas94 FDER @asg INN

Qes!5 FLOBS ag INX

aua9e FDEA @as8 INX

aasar7 FDBE BD FF22 JSR RSCBIN  CONVRTS # TQ BINARY IN B-AR
aas98 FDBE DF 2R RSMIB STA B ONDVAL STORES OPERAND VALUE IN
ausl’8 Fpra ary 2k STR A ONDYRL+1 ONDVAL.

apeea *

gae01 *

aaea2 *

aueas * FOLLOWING FORMS THE YALUE FOR THE LAPREL.

foead *

qaeis FDC2 PE 82 SYMEL  LDN TMP1 LORDRS QRIG LINE FTR INTQ X
gagfs FDOC4 As o4 LPA R . X LOADS SYMBOL (LRBEL)

L FDCE Ee o1 LPR B 1. X LORDS LRBEL CUONTROL CHAR.
awne FDCS DE 40 LOX PCYAL LABEL VALUE GETS PCYAL.
aeenas FOCA DF 2C STX SYMVAL

gae1e FpCC C1 3D - CMF B #%7= TESTS IF LABL IS ERUATED
aeel1l FOCE 26 s ENE RsMZ2 SKIPS IF NOQT EQUATED.
aael1sz FODB DE 2R LDXN ONDYAL LABEL YALUE <(SYMYALY GETS
aaels FDLZ DF 2C STX SYMYAL THE QFERRND YALUE

aas14 FODS 28 GE ERA RSM3 CONTINUES EVYALURTION.
veel1s FLDPe C1 28 RASM2 CHMFP B #¥%° TESTS FOR END-OF-FROGRERM
gasle FODR 27 8A BERQ ASM3 SKIPS IF SPRCE (NOT ENDD.
geelys” FLOLA 7D 8004 TST RR3 TESTS IF SECOND PRSS.

aeel18 FDDD 27 61 BEQ R5SM2A EXITS IF SECOND» FRASS

ges1s FDDF 39 RTS

aRe20 FDEG D7 04 ASM2A  STA B ARS SETS CTR TO SECOND PRSS.
Boez1 FDEZ 2@ C@ BRA -ASM4 GUES BRCK FOR SECOND FRSS
aae22 * .

0623 *

tae24 *

aae25 * FOLLOWING PUTS THE LABLE VALUE IN THE SYMBOL TRELE
aas2e *

que2s” FDE4 8D 41 RSMI  BSR SYMPTR X GETS SYMEL TREL ENTRY ADR. E
vae28 FODEe 98 2C LDA A SYMYAL STORES THE LABEL

Qes29 FDES A7 @8 STAR R aX ADPRESS (SYMYALDY INTO THE
80638 FDER 96 20 LbA A SYMYAL+1 SYMBOL TREEL.

ga631 FDEC A7 a1 STAR A 1,X

<)



BRERS
aeE4a
apE41
aa642
AAE43
0a644
BRE4S
paE4S
a0E47
BRE48
AAE42
BRESH
PAES1
BAE52
AREST
BAE54
DAESS
PAESE
AAES?
ARESS
£ 759
(e 0
DREEL
AAGES
ORSES
BREEH
BREES
AREEE
ABEET
pREES
AAEESD
aas7a
A6
pas?2
ARETI
8as74
0a67S
AAETE
OOET 7
0eE73
DOE79
08680
ARE31
an682
IR
<84
aA68S5
a0E37
0A638
]

PDS-VY3A

3rom
" E 30,

A15

* FOLLOWING FORMS THE OFERATION CODE.

Ty :
FDEE DE 82 LDOF  LDX  THP1 LOADS ORIG LINE POINTER
FOFR 03 INX SETS & TO POINT TO
FDF1 92 INX THE OP CODE CHARS
FOFZ @8 INK /
FDFZ AS @@ LOR A &, ¥ GETS OF CODE CHAR INTO A
FDFS 81 2@ CHP A #5~ TESTS IF GF CODE ENISTS
FOF7 27 OR BEQ  OPRND  SKIPS IF NONENISTANT.
FDFS BD FF22 JSR  ASCBIN  CONYRTS OP CODE TO BINARY.
FDFC DE 40 LDY  PCYAL ~ LOADS POINTR TQ OBJECT CODE
FDFE A7 80 STA A _8.X  STORS QP INTO QRJECT CODE,
FEGD 08 INS SETS TO NENT OBJ CODE LOCTN,
FEQL DF 48 STX  PCYAL  SAYES P.C. POINTER

*

*

*

# FOLLOWING STORES INTQ THE OBJECT CODE THE SIZED OPERAND.

* :
FEGZ DE @82 OPRND LDX  THP1 LOADS SQURCE LINE POINTER.
FEGS RE 95 LDAR A & X LOADS OFERAND SIZE CHAR
FEGF DE 40 LDY  PCVWAL  LOADS N WITH OBJ CODE PTR
FEGS &1 45 CHP A #5°E TESTS LENGTH TYFE.
FEOR 2E 31 BGT  RELTIY  SKIPS IF AN "R" OPERAND
FEGD 27 21 EEQ  ENTEND  SKIFS IF AN "E" SIZE OFRND
FEOF &1 44 CHP A #$7D TESTS IF SIZE CHR ENISTS
FE11 27 22 BEQ  DIRECT  SKIPS IF "D'"COMND EXISTS

¥*

® |

» .

* FOLLOWING GETS THE NENT LINE.

*
FELZ DE @2 ASM4  LDN  THPL LOADS START OF LINE IN
FE1S a8 ASH4A  INX ORDER T FIND NEXT LINE.
FELE RS 88 LDA A &, X LOADS CHAR FROM SORCE LINE
FE18 81 &8 CHP A #$60 TESTS FOR A CARRAGE RETURN
FE1IA 26 F9 ENE  ASM4A  SKIPS BAK UNTIL C. R FOUND.
FELC @8 INY POINTS TO FIRST LINE CHAR
FEID 28 8B BRA  ASMIA  GOES BACK TO ASSHM. NEST LINE

¥

*

*)

* THE FOLLOWING ARE SUBROUTINES USED 8Y THE MAIN CODE.

*

*
FEIF 8D @85  INDADR BSR  SYMPTR  GETS CONTENTS OF
FE21 EE 09 LDY X SYMBOL LOCATION,
FE23 DF 2 STXY  ONDVAL  STORES RS OPERAND.
FE25 20 98 BRA  SYMBL  RETURNS TQ FIX LABEL VALUE
FE27 48 SYMPTR ASL A - MULT LABEL BY 2 TQ FORM
FE28 SF CLR B - POINTR INTOQ SYMBOL TABLE
FE2S 97 01 LOADX STA A TMP+1  LOADS POINTER INTO THE
FE2B D7 @9 STAR 8 TMP SYMEOL TABLE INTO X
FEZD DE @@ LDX  THP RETURNS TO CALLER
FE2F 39 RTS RETURNS.
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a069a
[P eag
£ b2
QIEA3
0a694
OAESS
pAEIS
ARE97
EEEEE]
ERECE
0a7aa
aa7a1
Ba7az
0a7e3
aa7ad
Ba7as
aa7es
EECH
88708

a1e

FE3@
FES2
FE34
FEZS
FEIZ
FESR
FE3R
FESC

FESE
FESF
FE41
FE43
FE4S
FEds
FE4&
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D&
Ey
a3
36
R
a8

DF

28

ag
DF

38
as
"7
28

2A
aa

2B
ag

44
DS

EXTEND

DIRECT

»w
RELTIV

* %

LDR
STA
INX
LeR
S5TH
INX
STX
BRA

INX
STY
LOR
sUE
DEX
5TRH
ERRA

END

T ™MD

uyjpus]

ONDYAL
a, X

ONDYRAL+1
a. X

FCYAL
RSr4

PCVAL
ONDVAL+1
FCVAL+1

a, x
RASHM4

STORES HI EBYTE QF QPERAND
INTO OBJECT CORE

INC FC TO FOINT TQ NXT WD
STORES L0 BYTE OF OFERAND
INTQ QBJECT CODE.

INC & SAYE P.IC. TO POINT TQ
NEXT BYTE.

GOES TO WORK QN NEXT LINE

INCRIMENT P.C. FTR TQ POINT
TQ NXT BYTE & SAVE P. C.
LORDS LO BYTE OF QFERAND.
FORMS RELATIVE QFFSET.
INSERTS RELATIYE BYTE INTO
OBJECT CODE

GOES TO ASSMBL NEST LINE.

OF THE RSSEMBLER FROGRAM,

3
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aragt

oota

aagsg
naa8s
aaase
a0a8r
aeaes
pepss
aoaLa
80821
aaeL2
0Beas:
aaa94
08895
goass
anasry
aaes8
[SEEER
186
H0161
aaLez
88182
a0a164
008185
aa168

aax
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awlis
vR1as
oa11a
fe111
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80115
80116
ae11v
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8a119
aa12a
20121
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FEEFFEFEFFEEEFTLEEEEFTEFTEFEFEFEEFEFETEFEETELEFRETFFFREREFFFEFFFFFEFEEESEYEE

DEBUGGER

THE DEBUGCER FOR THE FDS SYSTEM WRS DPESIGNED TO
FROVIDE A VERSATILE TOOL FOR USE IN PROGRAM TESTING AND
DEBUGGING. IT ALLONWS FOR BREAKFOINTS. MINI-ASSEMELER
SYMBEOL TRBLE REFERENCING. STACK MANIPULATION AND
INPUT IN EITHER HENRDECIMAL., OCTAL OR DECIMAL.

THE DEBUGGER FRINTS A PROMT CHARACTER “2>" ON EYERY NEW
LINE. AN INSTRUCTION CAN BE TYFED IN WHENEYER THE CURRSOR
IS BLINKING, EXNCEPT WHEN A NUMBER IS BEING TYFED IN. -

THE DEBUGGER CHLLS THE ERITOR WHENEYER R NUMEER IS TO BE
INFUT., SO0 CORRECTIONS CAN BE MADE IF THE HRONG DIGIT IS
TYPED IN. THE FPOINTER "PCYAL"™ POINTS TO THE CURRENTLY
QFENED BYTE LOCRTION. THE DERUGSER OFERATES ON WHATEYER
BYTE IS5 POINTED TO- BY PCYAL. FUOR FURTHER DETRILS SEE THE
SECTION ON THE DEBUSGER IN THE QFERRTORS REFERENCE MANUAL.

THE DEBUGGER IS IMPLEMENTED BY R SMALL ROUTINE TO SET
UP ENTRY (DEBUGY AND R LARGE ROUTINE WHICH DOES A RANGE
COMFARE TO FIND THE PROFER COMMAND RND THEN ENECUTES THE
COMMAND (RUNBUGH.  NOTE THRAT SINCE COMMARNDRS RRE
INTERFRETED EBY RANGE. ANY KEY STRUCK WILL FRODUCE
A COMMAND: ENECUTION. SUCH RS AR ". " BEING INTERFRETELD
RS A “+" COMMAND

COMMANDS:
"C.R. " LINE = PRINTS "2>" OUT ON R NEW LINE

" " CHANGE - THE SPACE COMND CHRANGES CONTENTS FROM ¥ TO 2
"+ OPNNXT = OFENS NEXT LOCATION.
"< QFNFRE = OPENS PREYIOUS LOCATION.

"“B" ERKSET = SETS R BRERKFOINT AT THE OFENED LOCATION.
"C" CLRERK - CLERRS BRKFQINT. MUST BE DRONE BEFORE EXIT.
"E" ENIT - PERFORM RTI - EXNECUTE AT ERKFOINT LOCATION.
"G" GOLOCN - STARTS EXECUTION AT GFPENED LOCATION.

"O" OFPNLOC - OFENS LOCATION THAT IS TYFED IN RFTER "0"
"R" OPNREG - OFENS THE TOP-OF-STACK LOCATIGN

I

“SY SETSTK = SETS THE STRCK TO-THE QPENED LOCATIUN

"T" OPNTBL - OPENS LOCATION IN SYMBOL TRELE OF NEXT CHR.
Ny TUMP TO SUEROCTIASE

SUBROUTINES:

INPCHR = INPUTS R CHAR. INTQ A AND PRINTS IT.

INPNUM - INFUTS A NUMEBER INTQ B-A FROM THE KEYEOQRRD.
PNTBYT - PRINTS RCC A RS 2 HEX DIGITS ON THE SCREEN
PNTDIG - PRINTS B-R AS 4 HEX DIGITS ON THE SCREEN

NEWLIN - PRINTS A U R RAND R ">" ON THE SCREEN

DSPRDR = PRINTS BYTE RDDRESS (NXXXX) AND BYTE CONTENTS (YYD

AS DXXXX ¥YY ON THE SCREEN.
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Q0138 FE4R A ORG $FE4R

aaLss. ¥

? 8 FE4R BD FCBE BGPOFP1 JSR sueg2 MOVES CURSOR UFP ONE LINE.
41 FE4D 31 FOPLIN INS CLEANS UF STACK FOR

80142 FE4E 21 INS DISFLAY OF C. R -2

08142 #

00144 e e
80145 ‘FE4F 8D 74 DEBUG BSR NEWLIN  PRINTS "C. R >".
aol4e FESL 8D 88 DBUGL  BSR INFCHR  RERDS IN LUNNHNQ

6a147 FESS BD FL96 JSR  RTARRD  INSERT BLANK

03148 FESE DE 40 LDY  PCYAL  LOADS CURRENTLY OFENED LOC.

A9149 FESS S0 02 BSR  RUNBUG  ENECUTES DEBUG COMMAND

09156 FESA 28 FS ERA  DBUGL  GOES BACK FOR NEXT COMND.

26151 *

QA152 FESC BD FC45 INFCHR JSR  GETCHR — READ IN CHAR INTQ A.

68153 FESF BD FCAD JSR  PUTCHR  DISPLAYS CHARACTER.

00154 FEE2 39 RTS RETURNS TO CALLER.

BA155 - *

pa1se *

08157 *

32158 *

0A159 FE62 81 20  RUNBUG CMP A #3° TESTS FOR SPACE

9P1E0 FEES 2D EX BLT ~ BGPOPL  SKIPFS IF A "C. R " CLINE).

08161 FEEF 2E 99 BGT ~ OFNPRE  SKIPS FDR OTHER CMND TESTS

GO1E2 FEES BD FEF4 CHANGE JSR  INFNUM  INPUTS NEW BYTE CONTENTS

0A163 FESC DE 40 LDX  PCYAL  LOADS OPENED BYTE LOCATION

DA164 FEGE AT 08 STA A 8. K STORES NEMW BYTE DATA

¢ 55 FEFQ 20 0B BRA  POFLIN  GOES TO INPUT NEXT COMMAND
=) *

00167 * -

QO168 FEF2 91 2D OPNPRE CMP A #$°- ~  TESTS FOR A "-" COMMAND,

BR1ES FET4 2D 05 BLT ~ OPNNNT  SKIPS IF A "+" COMMAND

A0170CFEFTE 2E 06 BGT  CLRBRK  SKIPS TO TEST FOR OTHER CHND

pA171 FE7S a9 DEX FORMS PREV. LOCATION ADDR

9a172 FEPS 20 2B BRA  DSPADR  GOES TO OPEN THE LOCATION

8A173 *

00174 *

00175 FE7B 08 OPNNXT INX FORMS NEXT LOCATION ADDR

00176 FEFC 28 28 BRA  DSPADR  GOES TO OPEN LOCATN BYTE

8e177 *

00178 *

89179 FETE 81 43  CLRBRK CMP A 4$7°C TESTS FOR A "C" COMMAND.

Q0180 FESD 2D OA BLT ~ BRKSET  SKIPS IF A "B" COMMAND.

AP181 FES2 2€ 78 BGT -~ ENIT SKIPS FOR NENT COMND TEST.

PO182 FES4 DE 30 LDX  BRKADR  GETS ADDRESS OF BREAKPOINT.

AA183 FESE 96 2E LDA A BRKSAY  LOADS ORIG BYTE CONTENTS

0A184 FESS A7 80 STR A 8, X RESTORES BYTE DATA

60185 FESA 20 1A BRA  DSPADR  GOES TO OPEN THE LOCATION.

a01386 w

00187 oot -

00188 FESC A6 89 BRKSET LDA A 0. X LOADS DATA OF OFNED LOCATN.

pA185 FESE 97 2E STR A BRKSAV  SAYES DATA OF OPNED BYTE

P90 FESQ DF 38 STX  BRKADR  SAYES ADDR. OF BREAKPOINT

621 FES2 86 3F LDA A #$3F LOADS SOFTWARE INTUP COMND.

09192 FES4 A7 08 STA R 0. SETS AN SHI AT OFNED BYTE.

A8193 FESS 28 BS BRR POPLIN  GOES TQ NEXT LINE FOR COMND

o |

a
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00185 FESS 348 OPNREG TSX OPENS TOP-0F-STRCK..
{ P& FER® o8 INX PCYAL GETS STRCK FPQINTER.
feB7 FESA 68 INX (CLERNS UFP THE STRCK).
Qu188 FESE 28 a9 ERA DSFRADR  GOES TO DISPLRY THE T-0-5
80199 *

. aezeo * A
00281 FESD 81 53  SETSTK CMP A #$°S TESTS FOR AN "S" COMMAND.
Qe202 FESF 2D Fr BLT OFNREG  SKIPS IF AN "R" COMMAND
0e283 FEA1 2E 13 BGT OPNTEL SKIPS FOR THE "T" COMMAND
a8204 FERAX IS5 TXS STACK POINTER GETS FCYAL. .
gaz2us FER4 208 RS ERA DEBUG RETURNS TO INFUT COMMANC
ae2te *
aa2ers *
aa2a8 »
gaz2a9 *
ge210 * FOLLOWING RARE SUBRQUTINES USED BY DPEBUGGER
aa211 ¥
ae212 e
00213 * FOLLOWING DISPLAYS THE LOCATION ADOR. & CONTENTS.
00214 *
80215 FERS DF 48 DSPADR STX PCYAL SAYES OFENED LOCATION RDDR.
go216 FERS &0 1B DSFRAD1I BSR NEWLIN  PRINTS R “C. R. " AND ">"
an217 FERR 8D 18 B5R FNTDIG — PRINTS QUT "PCYAL" IN HEX
ap218 FERC BD FCS6 JSR RTARRO  FRINTS A SFRCE.
88219 FERF DE 448 LDX PCYAL LORDS PTR. TO QPEND LOL.
pa228 FEB1L Re da LA R &~ LOADS DATA FROM LOCATN
87921 FEBI 8D 17 - BSR PNTEYT  FRINTS DARTA IN HEX FORMAT
it FEBES 389 RTS RETURNS TO INPUT COMMAND
ae223 = ’
aa224 o ' '
aa225 FERs 8D R4 OFNTBL BSR INPCHR  LOADS A WITH SYMBOL (LRBL).
gu226 FEBES 48 ASL A = AL IGNS -RADDRESS FOR
Ba227 FEBS SF CLR B = SYMBOL TRELE ENTRY
ge228 FEER 28 5C ERRA OFNLC1 SAYES AND DISPLRAYS RDDRESS.
o229 *
ga230 *
AR231 FEBC 95 48 PNTDIG LDA A PCVAL PRINTS THE TWO HI HEX DIGITS
va232 FEBE &0 ac BSR PNTEYT  OF OPENED RDDRESS.
00233 FECA 98 41 LDA A PCVAL+1 PRINTS QUT 2 LOW HEX DIGITS
ge234 FECZ2 8D a8 BSR PNTBYT  OF THE OPENED RDDRESS.
a0235 FEC4 39 RTS : RETURNS TQ CALLING CODE
au23€& *
aeas7 *

A0238 FECS CE GDIE NENWNLIN LDX #$0DIE  LORDS "C. R. " & “2"
ae239 FEC8 DF 35 - STX I0BUFF  STORES FOR FRINTING.

Q0248 FECA 20 1R BRA  PNTBUF  SKIPS TO PRINT CHAR.

28241 * |

20242 *

00243 X "% FOLLOWING PRINTS OUT 2 HEX DIGITS.

00244 <% *

00245 'FECC CE 0018 PNTBYT LDX  #16 LOADS 16 FOR BRSE.

@ 46 FECF DF 04 STY  HARB STORES FOR CONYERSION.
647 FED1 SF CLR B - CLERRS HI 2 DIGITS

90248 FED2 CE 0935 "~ LDX  #IOBUFF LOADS OUTPUT BUFF RDDRESS,
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ae250 O
(a1 —¢% *
b2 FEDS D7 36 CONYRT STR B IOBUFF+1
0A253 FED? BD FF&4 JSR BINASE
PI254 FEDA 96 26 LDA A  TDBUFF+1
PA255 FEDC 26 08 BNE PNTBUF
Q0256 FEDE 9& 35 LDA A  I0BUFF
00257 FEE@ 97 36 STA A I0BUFF+1
pa252CFEER 36 30 LDA A #$°0
PA259°FEE4 97 35 STA A I0BUFFF
AR2ED *
AR261 ‘FEES CE BAIS PNTBUF LDX #I0BUFF
PO262 FEES DF 11 ST QUTBUF
AA262 FEEB CE 0036 LDX #I0BLIFF+1
PO264 FEEE DF OR ST QUTEND
GA265 FEFA BD FDSD JSR QUTSTR
DAZEE FEFS 39 RTS
BOA2ET *
AE2EE *
DARES #
Aa27a #
oRg71 *
0027E FEF4 BD ECSE INENUM JSR EDITIN
AR273 FEFF DE 24 LOX SCNPTR
pa2r4 FEFS 8D 27 BER RSCRIN
80275 FEFE 39 RTS
PRIrS *
£ e d <ol S
8278 ‘FEFC 81 47  EXIT CHP R #%°G
60279 FEFE 27 AE BEQ GOLOCN
AOoe0 FFEG 20 18 EGE OFNLGOC
AR281 FFA2 34 INS
PA282 FFOZ 31 INS
AR283 FFA4 320 TSN
9A284 FFAS EE 85 LDA B &. %
BA2SS FFO7 AE 06 LDA A & 5
QO28E FFOS 20 01 SUB A #1
A0287 FFOB C2 89 SBC B #8
00288 FFOD EF 8S STAR B8 5. X
AA289 FFOF A7 08 STR A & X
PAZ98 FF11 3B RTI
pa291 *
292 *
90293 FF12 81 4F  OPNLOC CHP A #°0
A294 FF14 2E &7 BGT SETSTK
AR295 FF16 &D DC BSR INPNUM
00296 FF18 DF 40 OPNLCL STA B PCYAL
AR297 FF1A 97 41 "STA A PCYAL+1
Q0298 FFLC 20 8A BRA DSPAD1
aR299 *
20200 #*
9A3A1 FF1E 31 GOLOCN INS
i 32 FF1F 31 INS
aUs03 FF28 6E 00 JMP 8, X
00304 \__. o #
0205 * END OF DEBLUGGER
AA306 *

K]

&

¥ FOLLONING CONVERTS BYTE TO HEX WITH LERDING ZERQS.

SETS BYTE FOR SECOND DIGIT.
CONVERTS TQ RSCII DIGITS.
TESTS BGTH DIGITS CONVTD
SKIPS IF BATH DIGITS NOT &.
MOYES LOW DIGIT.

HIGH DIGIT GETS A "@a"

LOADS RODR OF HEN DIGITS

STORES RS QUTFUT BUFFER
STORES RRDR. OF

END OF LIGITS PRINTED

FRINTS OUT BYTES

RETURNS TO CRLLING FROGRAM

FOLLOWING INPUTS R 1& BRIT NUMBER INTO THE BR REG.

INPUTS R STRING OF DIGITS.
LORDS ADDRy OF FIRST DIGIT.
CONVERTS TQ EINARY IN BA.
RETURNS TG CALLER.

TESTS IF AN ENIT CE) COMMD.
wjgﬂTﬂg%gﬁ@ﬂ%LﬂmmND ——
SKIFE FO COMMD TEST.  /7H (o
CLEARS .UP THE STACK. 7 %
INDEX GETS STACK POINTER.

LOADS RETURN RDDRESS.

SUB 1 FROM RETURN ADDR

RESTORES RDDR. TO ERKFT
LOCATION.
RETURNS FROM BRERKPOINT.

TESTS FOR AN "0" COMMAND
SKIPS IF AN "R". "s" ETC
LOADS R 1& BIT NUMBER
STORES NEW OPENED
LOCATION ADPDRESS.
DISFLRYS CONTENTS OF LOC.

CLERANS UP THE STACK.,
JUMPS TQ USERS PROGRAM.
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apzae * UTILITY FPROGRAMS
anrza9 *

v@ E'S
a1l *
gaz1e He /
aaz13 * RSCII TO BINARY CONYERSION.
aaz14 ¥ |
an31s * THE ARSCII TO BINARY ROUTINE CONVERTS FROM RM RSCII
anzie * NUMBER STEING POINTED TO EY X TQ AN UNSIGNED 18 BIT
Aazlr * BINARY NUMEER IN BR (ACC B HAS THE HI BYTE. RCC A HRS
apzle ¥ THE LO BYTED. THE RSCII STRING IS TERMINATED BY A NGN
G319 ¥ HEXADECIMAL CHRARACTER, UFON ENITING. THE INDEN REGISTER
apsa2a ¥ WILL FOINT TO THE NENT CHRRRCTER HFTER THE NUMEER
gazz21 ¥ STRING. THE BHSE 0OF THE NWUMBER STRING IS FRSSED TOQ
1 gy * THE ROUTINE IN RRA (RRA IS THE ARITHMETIC REGESTER R
aaRz23 ¥ LOCATELD IN BYTES @& AND A7 0OF LOW MEMORY). IF THE
nazsd * ROUTINE IS ENTERED WITH A KNOWN ERSE. FRUT THE BRSE
BEz25 * (BETHEEN 2 AND 18> IN RRA AND ENTER THE ROUTINE RT
515 Koy * THE ENTRY POQINT ENTRZ.
Qe327 *
nazze *
PBE32S *
aazzo * CONVERSION FORMULRA:
fax31 * ASCII NUMBBER STRING X[41.,N[31. 5C21. \[11 IN
pazze *BASE Y.
BAII3 * BINARY NUMEER =
BRAIEd * N[GI+YTI+NL I J*VT’+\[31*YTI+*[1]*YTG OR
L 38 * BINARY NUMEBER =
RS * COCAFY+NTH IRV TIFY+SL2T2¥Y+5NT1]
88337 ¥WHERE t IS THE ENFONENT OPERATOR.
HRI38 * X IS A CHARACTER & Y IS THE BRSE
BAIIR *
aas4e *
aa341 # *
aa34z * ALGORITHM: ,
BaI43 #RASCEBIN: FORM THE BASE IN RRAR BRSED ON THE FIRST LZHAR
da344 ¥  OF THE NUMBER STRING: INCREMENT CHRRE. FTR. IN Xi
ga345 *ENTR2: NUMBER (IN BAY GETS 4:
BO348E ¥NXTCHR: IF THE CURRENT CHAR. POINTED TO BY X IS NOT A
baz4r * DIGIT THEN EXIT ELSE INCREMT CHARARCTER FPTR IN INDEX:
guz4e ¥  CONVERT DIGIT TO BIMARY:
0R349 *  NUMBER GETS NUMBER * BRSE:
(e TE KT *  NUMBER GETS NUMBER + CIGIT:
ga3s1 * G0 TO DFERARTE ON THE NEXT DIGIT (NXTCHRD):
gexss * : '

((



FRGE 808

¥
HaI&54 FF22
@aAsoa FF2d

6 FF26 2
hrta FFEg z

O358 FFZA 8
pE35S FF2C
DAZEH FFZE
6e361 FF3Q

0362 FFIL 20

8E3es FF3X
aosed FFES
aa3ed

gases

5936.(’?
Qased FFI8
ba3e63 FFSP
gazra FFIE
gazr1l FFID
paz7E FFIE

- I

BA3FI FF4d 20
QA374 FF42 80
BEZFS FF44 8
QO37E FF4E 2

gaI7" FF48 &
aazre FF4A
fax7S FF4C

gesea FF4E J

{91 FFS8
Jwes FFS2

Ba384  FFS4
3 FFas

86 FFaT
aaz8r FF32
88 FFSE
aaI8e FFaD
gaze8 FFSE

G391 FFEd 2

Ae392 FFE2
GO9I (FFE

RE
81

%W

x‘, L p’_‘,‘

FDS-V3IA

14
2E
o
as
an
a2
a8

a2
18

ar.

86

aa

I8
=R
28
B8R
kR
18
16
ar

1a
1a
gs

aa
3A
BHS

ag

a4
DS

RSCEIN LDA

I [‘n N
[
=

ey

$¥¥3LX DO

ENTRZ

NNTCHR

RENIT

CHF

IN\
ERRA

HTH

CLR
FSH
STA
LDA
INK
CHF
BLT
SUE
CHF
BLT
CHF
ELE
SUE
CHP
BGE
STH

S5TX
PUL
BER
RADL
ALC
PSH
LDXN
ERA
PUL
RTS

T T DI I IMMDm T

T

T

&, x
LE
acT
HEX
#1a
RSC1
#8

RsC2
#1e
ARE

NUMBER

AR1
a.x

#¥70
RENIT
#¥70
#10
ASCS
#1e
RENIT
#7
#1e
RENIT
DIGIT

THFR
MULT
LIGIT
#4

THP
NSTCHR

GETS CHR TQ FORM BRSE.
TESTS FOR DECHL STRNG
SKIPS IF BRSE & (%),

SKIPS IF EBRSE 186

LOADS BASE 18 FOR CONVERSN
SKIPS TO INL [ TENT FOINTR.
LOADS BASE & FOR CONVERSION.
INCREMENT PTP TO NENT CHAR.
SKIPS TQ SAYE BASE

LOADE BASE 15 FOR CONYERN.
SAVES BASE IN BASE#.

GETS 8.

(LOW NUMEER ON STRCK).
CLEARS HI QF BRSE.

GETS CHAR TO CONVERT

INC TO NEXT CHRARRACTER.
TESTS FOR END-OF-STRING.
EXITS IF END.

FORMS B. C. D. NUMBER.
TESTS IF DECIMAL DIGIT.
SKIFS IF DECIMAL.

TESTS FOR END QF STRING
ENITS IF NOT R HEX DIGIT
FORMS A HEN E.C. D DIGIT
TESTS FOR END-OF-STRING.
ENITS IF CHRR > "F'

SAVES DIGIT FOR ADD.

SAYES INDEN REG FOR MULT.
RESTORES LO QF "NUMBER".
NUMBER GETS NUMBER +* BRSE.
NUMEBER GETS NUMEER + DIGIT

SAYES L0 OF NUMBER
RESTORES STRING FPOINTER.
GOES TO CONYRT NEXNT CHAR
RESTORES "NUMEBER" IN EA
RETURNS TQ CALLING FRQGRAM
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aa39s
EIE kA
aazar
£ g
Lreg? 3
aa4aa
ae4a1
aqaqa2

aa4as-

aagedg
na495
nagee
aa4ars
na4a8
aa4qea
aa410
Aa411
ga412
A0413
Hed14
Ha415
aadie
gad41y7
aad1e
419
aggz2a
@@421
G422

e 123
Engt o
8925
426
Q427
Q428
aag29
Ha438
431
a4z
A8433
0434
88435
HO436
08437
438
a429
aa448
fa441
o442
aa443
Hog44
00445
va446
08447
3448

b 1
aSF50a
88451
Q0452

aas

> FFEd
FFes
FFET
FFeg
FFER
FF&C
FFEE
FFF

FFra
FF74
FETE
FFP7
FFra
FF7A
FFFC
FFPD

FFFF
FF31
FFa2

FFE3 2

FFa5
FFag
FFS8a
FFSR

9 FF8C

FFSE
FF9@

FF31

1

PDS-Y3IA

34
\-O

6

Po ks o0 o
(sl o slhow s R0 S0 SR |

~
m

39
81
2F
SR
Se

-

ag
20

aa

aa
A
4

“D

aa

a1

ug
ag
ar
Ky
&a

EE

Sk

Y

EINARY TO ASCII

THE BINARY TO ASCII CONVERSION ROLUITINE CONVERTS
A 16 BIT EINARY NUMEER IN THE BA REGISTR (REG B & REG R)
TQ A STRING OF RSCII DIGITS. THE ASCII STRING CAN BE IN
ANY BEASE FROM BRSE 2 THROQUGH BRSE/ 41. THE YALUE 0OF THE
EASE IS LOCATELD IN THE RRITHMETIC FSEUDQ-REGISTER RARB
(ARB IS LOOCATEDR IN BYTE AR [LOC 41 AND AR [LAOC 31M.
WHEN THE RQUTINE IS ENTERED. THE PQINTER TO THE QUTFUT
LOCATION IS PASSED IN THE INDEN REG. WHEN THE ROUTINE
ENITS. THE INDEN FQINTS TQ THE LRST DIGIT IN THE STRING
PLUS OHNE.

CONVERSTON IS DONE EY THE METHOD OF REFERTED
DIVISION. THE LOW ORDER DIGIT IS FORMEDR FIRST. THE
DIGITS ARE THEN FPLACED ON THE STRCK UNTIL CONVERSION IS
COMFLETED. THE DIGITS ARE THEN FOFPED OFF THE STRCK
AND PLACEDR IN THE QUTFUT STRING. THE TOP-0F-STRCK IS
INITIALIZED TO ALL ONES TO TELL WHEN ALL THE DIGITS
HRYE BEEN FPOFPEL OFF THE STRCK. AFTER THE DIYISION. THE
DIGIT (THE REMAINDER OF THE DIVISIOW QFPERATIQN?

IS LOCATED IN THE AR & FART OF RRA (BYTE 7).  WHEN
THE QUOTIENT QF THE DIVISION IS 8. THEN THE CONVERSION
IS COMFLERTED.

INASC STN THP SAVES OQUTRUT FQINTER.
DES ASETS THE TOP-0F-STACK TO
sy - SARLL ONES TO TELL END OF
CLR a, § - ZYCHAR STRING (LRAST CHARAR IS
camM a, N . JPUT ON STRCK FIRST).
BIN1 LOX RRE RESTORES DEVISQR (BRSED.
STX HRA
BSR DIVIDE  * QUAOTIENT IN BR GETS THE
* REMAINDER OF # TO BE CONVERTED; REMARINDER IN HRR GETS
THE LOW ORDER DIGIT.
STR A THMF1 SAYES A OF BA.
LDA A HRGO LOAD DIGIT (REMAINDER)
PSH B = STACK DIGIT (REYERSE ORDERJ. G
LDPR A THP1 RESTORES R OF BR
TsT A - STESTS IF QUATIENT IS = @
ENE BIN1 SCSIGNIFYING THAT :
TST & - ATHE CONVERRSION
BNE BIN1 SIS DONE)D.
*
-BINSTR LDX THP RESTORES QUTFUT FPOINTER
BIN® FUL R - UNSTRCK R DIGIT.
"IET R = "TESTS IF NEG (END?).
BPL EINd SKIPS IF R DIGIT
RTS EXITS FROM SUBRQUTINE
BIN4 CMF R #9 TESTS IF RESULT IS HEX
BLE BINS SKIPS IF DIGIT NOT HEX
HOD A #7 FORMS HEX VALUE OF DRIGIT
BINS RADD R #%78 FORMS DECIMAL CHARRACTER,
STR A & X QUTPUTS CHRRACTER
INX FOINTS TO NEXT CHARACTER
BRA BINZ GUES EACK FOR NEXT DIGIT

e
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00454
084585
ar 'se
o
10458
aa489
aadsa
aadged
aade2
aRges
00464
Aag4es
pagsee
aaqe’
HE4e8
aEa4e
Gaq4ra
HEg471
aaqdr2
Aa47°3
Ha4 74
a4 785
aadre
Qa4 77
nHa4r8
Qa4 -9
aa484
anagl
G a2
BRE4es
00484
aa48&
Ha4q8e
aa48r7
Ha488
aa489

a1a

aa480 -

AR491
AR492
0493
G0494
HA425
BA498
BA4a7
50498
BA499
Aasea
HASE1
AEsn2
QA5G35
60504
BaSAS
ANSAS
L7
Gusn3
DaSA9
PAS10

<2
FFa3
FFa4
FF95
FFS7

FF98

ZEE
FFaA

FF3gR -

FFSC

FFaD ¢
FF9F ¢
FFAL

FFAZ
FFAS

FFAT ¢
FFRY 2¢

FFARB
FFRC
FFRD

a8511 (FFRE

~CEDT

1a

.

A1
i1
ar

? de

aa
F

PDS-Y3A

MULTIFLY ROQUTINE

THE MULTIPLY ROUTINE MULTIFPLIES THO 15 BIT EBINARY
NLUMEERS TQGETHER TO FRODUCE A 16 EIT RESULT. THE BAR
REGISTERS AND ARA (BYTES & & 7 REGISTER RRE USED
THE CONTENTS OF ARAR HARE UNCHANWNGED gPON FROGRAM EXIT.

|
!

BA GETS BA * ARA

MULTIPLYING IS RCCOMFLISHED BY REPERTED RDDITIONS
OF ONE OF THE QPERATORS (OFPERATOR RARAY INTQ THE RESULT.
THE RESULT STARTS QUT WITH A ZERQ VALUE AND IS SHIFTED
OVER ONE RFTER ERCH ADDITION. THE HIGHEST ORDER YRLUE
IS RDODED IN FIRST AND TTHEN. GOING TQ THE RIGHT.
(THUS SHIFTING THE ANSNER LEFT ONE TO BRING IN THE NEXT
RIGHTMOST DIGITY GETTING THE NENT LOWERMOST SIGNIFICANT
DIGIT. THE NEXNT RIGHTMOST BIT OF THE OTHER QPERRND
(THE ONE OQORIGINALLY IN BRY IS TESTED. AND IF ONE.
ANOTHER RDDITION TAKES PLACE.  THIS IS REFERTED UNTIL
THE FINAL SUM IS FORMELD

MULTIFLY ALGORITHM:

*MULT:  STRCK BR:; BR GETS 8:; SET COUNT YALUE TO 16:
*MULL:  SHIFT BAR LEFT 1.

*
*
*

SHIFT LEFT QORIG EAR VALUE ON STRCK INTQ CHRRY:
IF CARRRY = 8 THEN GO TO MULZ2
ERA GETS ER + ARRA:

*MULS:  DECREMENT COUNT:

* IF COUNT # & THEN GQ TO MUL1 ELSE EXIT.

*

*

*

*

MULT PSHR = PUTS THE ORIGINARL CONTENTS
PSHE = OF BR ONTQ THE STRCK
LDPAR A #1b5 LOARS COUNT VRLUE
PeSH H- ~ ONTQ THE STRCK.
CLR R = BR GETS ZEROED
CLR B
TSN SET INDEX TQ STACK

MULL RSL A - SHIFT LEFT ER.
ROL B
ASL 2,8 SHIFTS ORIG. EBR QOPERRND
ROL 1.5 ONE LEFT INTQO CARRY
BCcC MUL2 SKIPS RDDING IF CRRRY = 4.
RDOD R ARG BR GETS BA + RARA
ADC B AR1

MuL2 DEC a, X TESTS IF DUONE
ENE MULL GOES BRCK IF NQOT DONE.
INS CLEANS UP THE STRCK.
INS
INS

RTS EXITS ROUTINE
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aa513
ang14

A LS
e
AASL7?
0518
aas1s
Aas2e
aas521
aa522
gas23
Aas24
aas25
Aas2E
Aas27
ARs28
Aa529
BASIO
QA53:
Aas3I2
ARSI
pASIY
AAS3S
Aas3IE
QasIyr
ARSIS
AAS39
[ 48
s 1
AAS42
AAS43
00544

a11

aas4s .

Q054€

gggﬁé(;};?(

gassa
aas51
aasse
aess3
% =
Bf==d
apSSE
QRss’
ausse
gRase
aaseq
gasSsl
pase2
gass3
BaSe4
BASES
rOSEE
b7
vases
aesse

qasra

FFEQ
FFB1
FFEZ

FFES

Fets

FFES

FFES
FFEE
FFBD
FFEF
FFC@
FFC2
FFC4
FFCE
FFCS
FFCA
FFCC
FFCE
FFD&

FFOZ ¢

PDS-V3A

81
a1
aE

az2
o1
a4
11
F3
aa
az
a4
a3
a4

DIYIDE ROUTINE

THE DIVIPE SUEBRQUTINE DIVIDES THE 1& BIT NUMBER
IN THE BAR REGESTERS BY THE 1& BIT NUMBER IN THE FSEUDRQ
REGESTER ARA C(LOCATED IN BYTES & & 7). UPON EXITING.
BA WILL CONTRIN THE QUATIENT QF THE DIVISION RAND ARA
WILL CONTRIN THE REMAINDER. THE CIVIDEND BR IS DIVIDED
BY THE DIVISOR ARA (I.E. BRSARA ).

DIVIDE ALGORITHM:

¥OIVIDE: NI, 94 GETS BA (BA IS PUT ON THE STRCKD:
N1.2 GETS THE 16 EBIT RARA YALUE (ARA FPUT ON THE STRCKD):
COUNT GETS 1 + THE NUMBER OF NONSIGNIFICANT EITS IN
THE DIVISOR (LEFT JUSTIFY X1.2 TO FIRST 1 BIT. COUNT
GETS 1 + THE # OF LEADING ZERQS IN X1.21 [COUNT WILL BE
FROM 1 TO 171:
BR GETS X3.4 [RESTORES BRI
N3, 4 GETS 8 [INITIALIZES THE QUOATIENTI:
*[IVE: BA GETS BA - X1, 24
* IF THERE HWRS A EBORROW [I. E. DIVIDEND IN ER < DIVISOR
* IN N1.2 (ARAY] THEN BR GETS BAR + X1.2 [ORIGINARL BH
* YALUE RESTORED] & CARRY LCLEARED ELSE CARRY IS SET:
*DIVS: X3, 4 [QUOTIENT] GETS CHRRY LEFT SHIFTED IN:
* N1, 2 [DIVISOR] GETS SHIFTED RIGHT ONE PLRCE WITH ZERQ

FFEEEFEFFFEEXERFEEEEF R R

*

% FILLED IN FROM THE LEFT SIDE:
# DECREMENT COUNT:
* ENIT IF DONE ELSE GO T0 DIV3;
*®
*
¥ B N
DIVIDE PSH A - LOADS DIVIDEND INTO 3.4
PSH B
LDA A AR1 LOADS DIVISOR FROM ARA.
(DA B ARD
PSH B - PUTS DIVISOR INTO X1.2
ped A SET UP SPACE FOR COUNT.
TSX INDEX GETS STACK POINTER.
LDA A #1 INITIALIZE COUNT.
TST . 1L K TESTS FOR HI DIVISR BIT ON.
BMI DIV SKIPS IF ON
DIV INGC A - . COUNTS LEADING ZERDS.
ASL 2. % LEFT JUSTIFIES $1,2
ROL 1. %
Bl DIva SKIPS IF NO LEADING ZERQ
CMP A #17 TESTS FOR ALL ZERQ DIVISOR
BNE  DIV1 GOES BACK IF BITS LEFT.
DIV2 STRA. @& SETS COUNTER. .
LDA B 2% BA GETS ORIGINAL
LDA A 4% DIVIDEND VALLE.
CLR 2§ CLEARS X3.4 FOR FORMATION

CLR 4, X QF THE QUOTIENT.

+y
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¢
PAGE
pas?2
PSR
Cro” 3
gas7S
qasre
aas7?
gas7s
pasra
aas53a
Qa531
aas32
QaSeT
pas84
AR58S
aa536
9ass7T

- Baa8s

gasea
aaaoa
aass1
aa3s2
aasss

Aa59S
GAS9E
AEET
a8
N
ARenn
AREG1
BAEAD
AAEAT
GOE04
0AES
GRS
AAGAT
TOTAL

a1e

FFD4
FFD&
FFDS
FFOA
FFDC
FFDE
FFOF
FFE1
FFE2
FFE4
FFES
FFES
FFER
FFEC
FFEE
FFFA
FFF2
FFF3
FFF4
FFFS
FFFE

FFF7
BAS9Y oo

P A

FFFg
FFFA
FFFL
FFFE

FDS-Y3A

Ra a2
E2 ©1
29 av
AE 82
Es &1
ac

28 a1
ap

69 A4
859 A3
64 a1
66 a2
SR an
26 Es
oy 8s
97 ar

) Ca) 00
Lo Gy

a104
FE4F*
a169
Foag

ERRORS Ganaa

DIY

oIy
DIV

IRQ@
SWI
NMI
RST

£ %% %%

)

g4
9

END

sur
SBC
ecc
RRD
HDC
CLC
ERRA
SEL
ROL
ROL
LSR
ROR
DEC
ENE
ST
STH
INS
INS
INS
FUL
PUL
RTS

FDE
FDE
FLOE
FDE

ugles)

STORES

¥o1o4
$FE4F
0108
$FCOQ

START OF DIYIDE LOQOF.

SKIP IF DIVIDEND < DIVISOR.

RESTORES CIVIDEND IN ER.

CLEARS THE CRRRY

SKIPS NITH CRARRY CLERR.
SETS CARRY TO 1.

SHIFT CARRY INTO
QUATIENT N3. 4

SHIFTS DEVISOR X1.2
RIGHT ONE.

DECREMENTS COUNTER

GOES EACK IF NOQOT DONE.
STORES REMAINDER IN ARA

CLEANS UP THE STARCK.

BUATIENT IN ER
EXITS ROQUTINE.

INTERRUPT REQUEST VECTOR.
SOFTHARE INT. VECTOR RDDR
NIN-MASKRELE-INT. VECT
RESTRRT VECTOR RADDRESS

DF PDE SOURCE LISTING

END

w?
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aeaar
gaeaz
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gaaas
QaEeos
aegaar
appag
gaaaas
augale
aua11
apa1z2
pagLs
aiglg
aea1s
gaple
gaaLy
aRE18
BaE1e
aaa2a
Beaz1
aea2:2
gapss
qaE29
aEazs
geaz2e
BEa2 7
E jRE0G
NG
gaaze
gaasy
gaaz2
auBzss
apagsd
geess
Baazs
aaasy
fBea38
20838
Bag4o
aang1
aap4z
Baa4s
aaad4
gaaa4s
a804e
aandry’
848
049
fgease
#gaas1
aaas2
PARST
S,
w‘ﬁ?s
gaass
aeasy
aaase

2088
aoa2
EEY
G084
983
aaas
8aas5
qea7
aeas
aa0A
Gaa0
QOBE
@11
9a14
8015
Q01RA
a01c
ga1E
8620
Qo2
pB24
0026
e92R
202
Aa2E
ae30
aaz2
9a35
8049

*

NAM PDS-VZR
oPT 0. NOG

FPROGRAMMED BY ERIC JHMESON

CORPYRIGHT 157& SPHERE CORFORATION
F91 S0. 588 W i  BOUNTIFUL, UTRH 84818

SPHERE RESERVES RALL RIGHTS FOR THE REFRQODUCTION.
DISTRIBUTION ANL: USE QF THE PDS SOFTHRRE

NO COFPIES MAY BE MADE QR DISTRIEUTED WITHOUT THE
HRITTEN PERMISSION 0OF SFHERE CORP

THE PROGRAM DEVELOFPMENT SYSTEM (PDS ¥IRY IS A SET OF
PROGRAMS RESILING ON ERASAELE PROGRAMMAEBLE RERD ONLY
MEMORY WHICH ALLOK EVEN THE SMALLEST USER TQ USE HIS
SPHERE SYSTEM RS A COMPLETE COMPUTER SYSTEM FOR THE
DEVELOFMENT OF COMPUTER FPROGRAMS.

TOWARD THIS END. THE 4 FDS EPROMS CONTAIN R CURSOR
EASED EDITOR. A MINI-ASSEMELER, AND THE SFHERE DEBUGGING
AIL (SPRY RS WELL RS A SET OF UTILITY ROUTINES TO DO 1&
BIT MULTIFLY RNL DIVIDE, RASCII-TO-BINARY. AND
EINARY-TO-ASCII ROUTINES.

MEMORY MAF

THF eau F00
TMF1 EQu Faz

ARE eaqu ¥o4 16 BIT RCC. FSEUDQ REG B.
ARI EQu Fo4 -HI BYTE OF HARE.
RR2 eau s0%" -LO BYTE OF HARB.
RARA EQU foe 16 BIY RARITH FSEUDD REG A.
RAR1 EQu s -HI BYTE 0OF RARA.
ARG EQU Far -LO EBEYTE OF ARA.,
LDIGIT EQU $08 BYTE USEL BY RSCEIN FOR TMP
OUTEND EQU F0R END OF OQUTFPUT BUFFER TEXT.
BUFRDR EQU Fac START OF I.°0 BUFFER (PTR)
BUFEND EQU FOE PTR. TO END OF I-0 BUFFR
QUTBUF EQLI $11 START OF QUTPUT BUFFER.
SECAOR EQU F14 SOURCE FOR TENT MOYES
DSTADR EQU $16 DEST. RLOR. FOR TEXT MOVE.
ENDMEM EQU F1R LAST ADDRES OF RERL MEMORY
CSRPTR EQU 10 PTR TQ CURSER ON SCREEN.
BUFFTR EQU F1E TEMP PTR USED BY OQUTSTR
BUFFLCO EQU $20 PTR TO END OF LOW EDIT TXT
BUFFHI EQU 22 PTR TQ START OF HI TEKXT

. SCNPTR EQU $24 PTR. TO BUFFRD TNT START.
SRCASM EQU £26 PTR TO ASSMELR SOURCE CODE
ONDYRAL EQU F2AR HAS ASSMELR OPERND VALUE.
SYMVAL EQU $2C VALUE PUT IN ASSM. SYMTEL.
BRKSRARY EQU $2E TEMP SAYE FOR BRKPT DATA.
ERKADR EQU 34 RODDRESS OF BREAKFOINT
ERIT  EQU $£32 @ IF ERITOR IS NOT RUNNING
TOBUFF EQU $35 I-0 BUFFER FOR DEEBUGGER.

PCYAL EQU $40 PROGRAM COUNTER FOR RSSM.

4



*AGE

10064
Wa63

W
vess
20059
IBO70
10071
0EFD
10073
0074
18075
IATE
0077
0078
10079
IS
I9A31
10852
10083
INASS
AR5
IBEE
08T
RS
I0A39
3009
‘?" .

N
GRS
DA
IFA9T
IIASE
IDAS7
A
0099
30100
0191
31 02
19103
39104
30105
10106
36107

aag

Frag
FLan
FCA3
FCod
FCaeE
FCas
FCER
FCap
FC10
FC12

FC14
FC1E
FC18
FC1E
FC1E
FC20
Fca2
FC25
FCav
Fraa
FC2B
FC2D
FC2F

PDE-VIA

8E
sa
OF
OF
S&
e
C

DF
DF

80
e
Bl
ED
81
=6
ep
&1
26
S0
81
26
rE

O1FF
26
ac
ar
Fao1
BFFF
aE
1R

1c
=8
Foie
FESC
81
a3
FDAL
83
a2

>
e

a4
ES
FE4F

RESTR

EXEC
EXEC1

EXEC2

EXEC3

ORG
T LDS
TSN
STN
STX
LDA
STR
LDN
5TY
S5TX

INITIALIZATION

FFCOQ
#¥1FF

SRCASH
BUFACR
#ia7
$FA01
#FFFF
BUFEND
ENDMEM

THE INITIALIZATION ROUTINES SET UP THE INITIAL VALUES
UFON SYSTEM RESET

SETS STRACK FOINTER

MOYES STK FTR TQ INDEX REG .
SETS ASSEMELR QUTFUT PTR

INIT INFUT BUFFR RDLR.

INHTLZ. KEYBOARD PIA.

LAST LOCATN OF MEMORY.
INIT END-OF-EDIT BUFFR.
INIT END-QF-MEM RDOR.

COMMAND LANGURGE

THIS EXECUTIVE RCCEPTS COMMRNDS FROM THE KEYBORRD TO

BSR
BSR
JSR
JSR
CMFP
ENE
JSR
CMF
ENE
ESR
CHP
ENE
JMP

HOME
CLEAR
CRLF
INFCHR
#¥01
EXEC2
ASMELR
#¥05
EXNECI
EDITOR
#£04
EXECL
DEBUG

DETERMINE WHAT UTILITY IS TQ EBE RUN.  INVALID COMMANDS
WILL SFACE THE CURSOR DOMN ONE LINE. DO NOT SPACE OFF THE
BOTTOM OF THE SCREEN

CSRFTR IS HOMED

CLERARS SCREEN

NEWN LINE.

GETS & DISPLRYS CHR
TESTS IF RSSEMBLY COMMD.
SKIPS IF QTHER COMMAND.
JUMPS TO RSSEMBL FRROGRM.
TESTS IF CONTRL “E-.
SKIPS IF NOT EDIT CMD
JUMFS TO EDIT TEXT.
TESTS FFOR CONTRL D7
LOOPS BARACK IF NOT PEBUG.
JUMPS TO DEBUGGER.

o
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G169
31168
s
N e
1011
1114
0115
1116
10117
13118
101189
10126
10121
w122
123
124
101235
W16
0127
128
129
1 sa
09131
L ES
18133
109154
10135
31 "<
E' F
WLIE
10139
Ja148
13141
10142
18143
144
10145
146
18147
0148
10149
3156
10151
0152
0152
0154
13155
0156
AG157
108158
10159
10168
0811
3 4
S E-Ky
0164
HR165
§]

FDS-V3IR

*********i—*********************i***************i********%

THE EDITOR

THE EDITOR RLLOWS INPUT FROM THE KEYEBORRD INTQ R
BUFFER MEMORY. INFPUT IS DISFLAYED ON THE SCREEN. WHEN
IT IS TYFED IN. THE SCREEN TEXT CAN THEN BE EDITED EBY USE
OF THE CURSOR. WHEN THE SCREEN IS FULL OR EDRITING IS
FINISHED. THE DATR IS SCROLLED OFF THE SCREEN INTO THE
EDIT BUFFER. WHEN TEXT IS SCROLLED OFF THE TOP OF THE
SCREEN. IT IS STORED FROM THE BUFFER RDPRESS FOINTER
(BUFARDRY TO THE LOM BUFFER PQINTER (BUFFLO). BUFFLO,
PQINTS TO THE END OF TENT + ONE (I.E. IT FOINTS TQ THE
FIRST UNUSEL BYTE). HWHEW IT IS SCROLLED QOFF THE EBATTOM
OF THE SCREEN. IT IS STORED IN THE TOP OF THE EDIT EUFFER.
THE TEXT GOES FRROM THE HIGH BUFFER POINTER (BUFFHI) TQ
THE END OF BUFFER FOINTER (BUFEND>.  BUFFHI FQINTS TQ
THE END OF TEXT - ONE (I.E. IT POINTS TO THE LAST UNUSED
BYTE IN THE EUFFER:.  WHEN THE TEXT IS SCROLLED UP
DFF THE TOP OF THE SCREEN. TEXT IS TRKEN FROM THE HIGH
RRER OF THE EDIT BUFFER RND DISPLRYED ON THE LAST LINE OF
THE SCREEN. WHEN TENT IS SCROLLEL DOWN OFF THE BOTTEM.
TEXT. IF ANY ENISTS., IS MOYED FROM THE LOW EDIT BUFFER
AREA TO THE TOP LINE OF THE SCREEN

UFA ' | "
. 7 BUFFLO ~ BUFFNI BU.’:EN?

[Llzvle] Iglofrle lelrla] | [ [ [ ][ [plalT]e 2]

POINTERS USED

CSRPTR  POSITION OF CHARACTERS INSERTED ON THE SCREEN.
SCNPTR  POSITION OF START OF EDITED TEXT ON SCREEN.
BUFRAPR  START OQF TENT BUFFER IN MAIN MEMORY.

BUFEND  END OF TEXT BUFFER IN MAIN MEMORY.

BUFFLO  END OF TEXT SCROLLED OFF TOP OF SCREEN

BUFFHI START OF TEXT SCROLED OFF BOTTOM QF SCREEN.
BUFLEN  NOT CURRENTLY USED

EDITOR COMMANDS

"UP ARROW" MQOVES CURSOR UP ONE LINE; CSRPTR GETS
CSRPTR-32; CALL NDRFLO.

"DOWN ARROW" MOYES CURSOR DOWN ONE LINE; CSRPTR GETS
CSRPTR+32; CRLL OVKRFLO.

"RIGHT RRROW" MOVE: CURSOR ONE FOSITION RIGHT: CSRPTR
GETS CSRPTR+1; CALL OVRFLQO
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13167
RN
R
34.' l ¥ 0
18171
0172
173
10174
18175
10176
18177
13178
18179
181848
10181
10182
10183
184
181838
1186
10187
188
101889
8198
191
LG
10193
2 1
WS
10195
@197

vas

0138 -

10199
G280
10201
202
10203
10264
10205
JA206
10287
Q208
10289
0218
211
212
30213
30214
AR215
PA216
10217
10218
Py
5

PDS-Y3A

R EEFEEXEEFFFFEETFFERFEREFFFEFEFEFEEEFEFEEEEFEFFFEEEFEEEEE R

€

"LEFT ARRONW" MOYES CURSOR ONE POSITION LEFT; CSRPTR
GETS CSRPTR-1; CRLL NDRFLOQ.

"CONTROL & LEFT RRROW <ON KEYBOARD)" LEFT JUSTIFY CURSOR:

CSRPTR GETS CSRFTR TRUNCATED: CALL NDRFLO FOR SCNLOC CHK.
. /

"PUTCHR" QUTPUTS CHARACTER: CSRPTR GETS

CSRFTR+1: GOES T OVRFLOQ.

“ENDCHR" TERMINATION CHRR: CLERR EDIT FLAG:
EXIT THE EDITOR. ‘

"HOME" HOMES CURSOR POINTER: CSRPTR GETS EG88; NDRFLO
"CLEAR" CSRPTR TO END OF THE SCREEN GETS SPRCES.

"CTRL I"™ INSERT R LINE AT THE LAST LINE ON THE SCREEN:
CALL 0¥R1 (SCROLLS UP ONE LINED; CSRPTR GETS E1EQ.

"CTRL D" DELETE LRAST LINE: SCROLL DOMWN CUNDRZ2):
CSRPTR GETS E1EQ.

OVERFLOW CHECKS IF SCROLL UP IS NEEDEDR:; IF IT IS, IT
SCROLLS UP RAND MOYES DATR TO & FROM THE BUFFERS.

OYRFLO: IF CSRPTR < E208 THEN RETURNMN: IF EDIT IS ON THEN
OVRL: BUFFLO+ GETS SCNFTR TQ “C.R. 7

DSTADPR GETS CSRPTR GETS E1EB® (LRAST LINE ON SCREEN):

IF EDIT IS ON AND BUFFHI < BUFEND THEN HOYE THE TEAT
FROM BUFFHI TQ “C.R. © TO THE LAST LINE.

UNDERFLOW CHECKS IF SCROLL DOWN IS NEEDED AND MQVES
DATA TO AND FROM THE BUFFERS. CURSER HRD BEEN
MOVED OFF THE TOF 0OF THE SCREEN AND IS NOW PUT RT THE
HOME FOSITION ON THE SCREEN.

NDRFLO: IF CSRPTR > DFFF THEN RETURN (GO TO QVRFLQ;
IF ERIT FLAG IS ON THEN MOYE LAST LINE TO BUFFHI
ON DOWN: SCRLDN:; CSRPTR GETS E@@8; MOVE LINE FROM
BUFFLQ TQ FIRST LINE ON THE CRT

NOTE: DON‘T SCROLL OFF SCREEN IN EXEC UNTIL RFTER
THE ERPITOR HRS BEEN RUN.

*

NOTE: EVERY LINE MUST HAVE R C.R. ON IT.
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00222 FCI2 CE EQOA@ HOME  LDX #EE£000  LORDS HOME POSITION

ap223 FCIS DF 1C STX CSRPTR  STORES HOME IN CURSGR PTR.
grR2q4 FOS7 39 RTS RETURNS TQ CHLLER.

b _£3 -

Qo226 *

8a227 FCI8 Co 68  CLEAR LDR B #%68 LOADS BLANK (C. R. ).

a228 FCIA CE EZaa LDX #¥E200  LORADS END-OF-5CREEN FPTR.
0a229 FCID asg CLEAR1 DEX DECREMENTS BLRANKING PTR
go2:a FCIE EV a8 STR B &, X BLANKS LOCATION.

0e231 FC48 9C 10 CPX CSRPTR TESTS IF DONE.

Pu232 FC42 26 F9 ENE - CLEAR1  BRANCHES BRACK IF NOT DONE. .
0a233 FC44 39 RTS RETURNS.

ae234 *

aa235 *

He236 *

ae237 * GETCHR INFUTS AR CHARACTER INTO ACC A WITHOUT
ae238 * MOVING THE CURSOR. AND BLINKS THE CURSOR
ae239 *

Qa248 FC45 DE 1C  GETCHR LDX CSRPTR  LOADS CRT CURSOR FPOSITION.
80241 FC47 63 88 com 8. N COMPLIMENT (FLASH POSITIOND).
ao24z FC49 CE 26F8 LDX #9368 LOARDS BLINK COUNT YRLUE.
aa243 FC4C a9 GET1  DEN COUNT GETS COUNT-1.

aoz2d4 FC4D 27 Fo EBEQ GETCHR  RESETS CTR WHEN TIMED QUT.
aa245 FC4F 70 Faal tsT $Faal TESTS IF R CHRR TYPED IN
gazde FCS2 2R F8 BFL GET1 - BRANCH IF CHAR NQOT ENTERED
68247 FC34 DE 1C LDX CSRPTR  LOADS CURSOR POSITION.
na248 FCSe As 64 LOA A 8, X TESTS IF BLINKED (SOLID).
Be249 FC58 2R &2 . BPL GETZ SKIPS IF NOT BLINKED

€ 38 FCSA &3 a8 coM a. N CLERRS THE CHRRACTER

&E?Si FC3C Be Fonwe GETZ2 LDA A $FB80 LORDS A HITH CHAR.

ga252 FCSF 39 RTS . RETURNs TO CRLLER.

8e253 *

Qu254 *

082535 %

oe256 ¥

8e25v * ERPITOR IS THE MRIN ENTRY POINT FOR EDITING
ae258 - il

gaz2s? FCed DE aC  ERITOR LDN BUFADR  BUFFLO GETS THE

qu2ed FCe2 DF 24 STX BUFFLD  VALUE OF BUFADR.

gaz2el FCed DE BE LoX BUFEND  BUFFHI GETS THE

aazes FCee DF 22 STX EUFFHI YALUE OF BUFENC

BO263 FC68 8D C8  REEDPIT BSR HOME ENTRY POINT FOR

go2e4 FCeR 80 CC BSR CLEAR RE-EDITING TEXT.

Bez2e65 FCel 97 X2  EDITRD STA A EDIT TURNS ON EDIT MODE . | <> &
gu26es FCeE DE 1C  EDITIN LDX CSRPTR  SETS SCNPTR TO CSRPTR.
eaze7” FC79 DF 24 STX SCNPTR

ga2e8 .

ba2e9 *

ae270 FCr2 80 D1 EDRERD BSR GETCHR X GETS CSRFTR & R GETS CHR.
00271 FCr4 81 1B | ENDCHR CHP A #$51B TESTS FOR AN "ESC" CHAR.
Qu2r2 FCre 26 a4 ENE ED1 SKIPS IF NOT EDIT END
BvB273 FCr8 rF 8832 CLR EDIT TURNS OFFF EDIT FLAG

Qa2r4 FCre 39 RTS EXITS THE EDITOR. .

& 73 FC?C 8D @2  ED1 85k INSERT  EDITS CHARACTER

6Sz7E FCTE 20

Fa BRA EDRERD  GUES FOR NEXT CHARRCTER.

2
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QazlE
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Be298
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gazaa
apza1
apIaz
aRIaz
aazadg
e85
peIee
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e dng
gazas
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Baz12
faz13
gaz14d
ae31s
aaz1e
Baz1rv
ga318

aarz
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PDS-Y3A

81
)
=
2
<

20

81
o
[
°E
86

81
20
SE

> DE

S 24

ql

a9

20 :

81

R 2D

B e A

&1

as
16
a2
ra

an
As
az
68

12
2R
a8
1C
1F

*
r
*
.
*
*
INSERT CHP
BLT
EGT
BRA
e
*
CR CMP
BLT
BGT
LDA
*
*
RTCSR  CMP
BLT
~ BGT
RTARRO LDX
ERA
*
B
DELETE BSR
BRA
*»
*
LFTCSR CMP
ELT
BGT
DEX
BRA
S
CLER  CMP
BLT
BEQ
*

#¥09
DELETE
CR
oOvYR1

#£0D
HOME
RTCSR
#3360

#8512
SUB32
LFTCSR
CSRPTR
PUTCH1

UNDRZ2
oVR2

#¥14
RPDIZ
CLER

PUTCHZ
#¥1F

CLEAR
LFTJST

FOLLOWING IS THE MRIN EDITOR EXNECUTION LOOP

TESTS FOR R CONTROL “I~“
SKIPS TO DELETE COMMD.
SKIPS FOR NEXT TEST.
SCROLLS UP ONE LINE.

TESTS FOR CRRRIRGE RETURN.
SKIFPS IF HOME CSR CQMMD
GOES TO NEXT COMND TEST.
LOADS INTERNAL C.R. VALUE.

TESTS FOR RIGHT RRRUOMN.
SKIPS IF AN "UP RRRON".
SKIFS IF R "LEFT ARROW".
LORDS CURSOR PUINTER.
STORES & INCREMENTS CSR.

SCROLLS DOWN 1 LINE.
- CSRFTR GETS E1E@ C(LAST LIND.

TESTS IF "LEFT ARROW".
SKIFS IF "DOWN RRROW".
SKIPFS FOR NEXT TEST.
SUB. 1 FROM LCSRPTR.
STORES CURSER POINTER

TESTS FOR CTRL BACK ARROW.
GOES TO CLEAR SCREEN.

MOYES CSR TO LEFT OF SCREEN.

* ALL OTHER CHRRACTERS FALL THRU TO PUTCHR.
*

=
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aazz2e * PUTCHR DISPLAYS A CHARAKCTER ON THE CRT DISFLRY RND
0ex21 * " INCREMENTS THE CURSER FPQINTER RS WELL RS CHECKING
paza22 * - AND HANDLING CRRRIAGE RETURNS.

§ 223 * ‘ ;

- gWt2q * |

gaz29 *

paz26 FCARAD PE 1C FUTCHR LDX CSRPTR LORDS OLD CSRPTR.

paz27 FCAF 81 aD CMP R #%0D TESTS FOR ENTERNRL C. R

Qaz28 FCR1L 27 84 BERQ CRLF1 SKIFPS TO DO R C.R. L.F

ga328 FCBX A7 88 STH R a.xXx DISPLAYS CHRR ON SCREEM.

AUIIB FCBS &1 sa CMP R #%58 TESTS FOR INTERNARL C. R.

BAI3I1 FCBY 27 S0 CRLF1 BEQ CRLF SKIPS FOR CR. LF. .
U332 FCEBR B8 PUTCH1 INXN INCREMENTS CSRPTR.

8833 FCBR [DF 1C PUTCHZ2 STX CSRFTR SAYES NEW CSRPTR

BEA334 FCBC 28 12 ERA NDRFLO TESTS FOR OVRFLO & UNCGRFLQO

80336 FCBE DE 10 SUBIZ LDX CSRPTR  LOADRS CURRENT CRSR FOSITION.
BESEF FCC8 Co 28 LOR B #32 LOADS LOOP COUNT.

aez38 FCC2 a3 sSUB22A DEXN DECRIMENTS CSRPTR.
BAII! FCCI SR DEC B - DECRIMENTS LOOQF COUNTR
aazd4@ FCoC4 26 FC ENE SUB32A  SKIPS BACK IF NOT DPONE
Qa341 FCCe 28 88 ERRA ROD2 SKIPS TQ CHECK UNDRFLQ.
0a343 FCCE Ce 28 RAPDIZ2 LDR B #32 LOARDS LOOP COUNTER.
00344 FCCA a8 RODS2A INX INCRE. CSRPTR IN INLDEN.
£ "43 FCCB 3R PEC B - DECRIMENTS LOOF CQUNTER
beerds FCCC 26 FC ENE RODSZ2R SKIPS BRCK IF NOT DUONE.

vex47 FCCE DF 1C  RDDZ2  STX CSRPTR  SAYES CSRFTR.

oal4 s * NDRFLO CUNDERFLOM) CHECKS FOR THE CURSOR GQING OFF THE
ae3ae * TOP OF THE SCREEN. THE INDEX REG. CONTRINS THE CURSOR
ou351 ¥ POINTER WHEN THE RQUTINE IS ENTERED.

a6352 *

ga3as ¥

BeI54 FCDO 8C EOBE NDRFLO CFX #$EOOO TESTS IF CSRPTR >= DFFF

QaI&s FCDS 2C 8B BGE OVRFLO  SKIPS IF CSRPTR GRERTER.

ae356 FCDS Do 32 LbR B EDIT TESTS IF EDITOR IS UON

QA&7 FCO7 27 a2 BER UNDRZ2 SKIP TO EXIT IF EDITOR OFF.

aals8 FCLS 8D & BSR MOYERZ MOYES LRST LINE TQ BUFFHI.

Ba3S88 FCDE BD FDPI UNDRZ2  JSR SCRLON  MAVES ALL LINES DOWN ONE.

aazed@ FCDE 80 3R BSR MOVERI MOYES BUFFLO TQ TOP OF CRT.
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FCES 27
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FCER
FCED
FCEF 2
FCF1
FCF3
FCFS
FCFF

FCFS

FCFR :
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FDag
Fpaz
FDiad
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FD15
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FD18 :
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208
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-
ac
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_as

44
14
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DF 22

39
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E1ED
1c
18

1D
Ea
ip

Ba
Fa
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% OVERFLON CHECKS FOR SCROLLING UP (CURSOR IS OFF
* THE BOTTUN OF THE SCREEN):

¥ POINTER UFON ENTRY

*
*

OVRFLO

OYRENT
o+
*
*
*
b
0

YR1

OYR1A
ovR2

LFTJST

IR I 3

CPX #¥E200 TESTS AND EXITS IF
BnI OVRENT  CURSOR ON SCREEN.

BSR UvR1 DOES 0OVR1 CHECKING.
LPR B EDIT TESTS IF EDIT IS ON
BER OVREXT  EXITS IF IT IS OFF
LDX BUFFHI LOADS HI TEXT POINTR
CPX BUFEND TESTS IF FTRS NOT EQU.
BEQ OVRENT  EXITS IF NO TEXT

BSR MOVELIA  MOYES CHRS TO LAST LINE <

LDX SRCADPR  RESETS NEW BUFFHI
ST BUFFHI LOCATIUON.
RTS ENITS BRCK TO EDIT.

OYR1 DOES RCTUAL SCROLLING UP.

LDR B EDIT TESTS IF EDIT IS ON
BER OVR1A SKIPS IF EDIT OFF.
LDX BUFFLO  LORDS TEXT FTR LOW.

STX DSTADR  DESTINATION OF TEXT MOVE

LDX SCNPTR  SOURCE FOR MOVE.

BSR MOVEL MOVYES LIN1 TO BUFFFLQ.
STX BUFFLR  SRAYES NEW BUFFLO PTR.
BSR SCRLUP  SCROLLS SCREEN UP 1.
LDX #FE1EQ  CURSOR GETS PUT ON
5TX CSRPTR  LRST LINE.

STX DSTRDR INIT DEST FOR NEXT MQYE.

FOLLOWING MOYE THE CURSOR.
LDA B CSRPTR+1 LORDS LO BYTE QOF PTR.

AND B #$EQ TRUNCRTES TO LEFT OF LINE.
STR B CSRFTR+1 SRYES L. J. ED PIR.
RTs RETURNS TQ EDITOR

BSR RDD3Z LINE FEED.
BRA LFTJST  CRARRIAGE RETURN

INDEX CONTRINS THE CURSOR

W



FRGE

80407
ea4038
ar1aQ
n_4a
00411
ga412
a0413
aa414
a04135
Ha41e
aa41v
oa418
aa419
aa420
0a421
Q0422
0423
o044
804235
Q0426
aaq2v
00428
aGa429
aa4:0
aa431

6 32
5 &
PAYIS
NA426
BA4IF
pR438
AR439
0440
o441
AR442
BO443
00444
445
BA445
Bag47
00448
PA449
450
A4S
PA452
BR453
AA454
PA45S

a1a

FDIA
FD1C
FD1E
FDZ@
Fpa2
FD24
FD25
FD27
FD23
FD2A
Fp2C
FD2E
FD3@
FD31

FDIZ &

FD3S
FD37
FD3S
FD3A
FD3C
FDRE
FD40
FD41
FD43
FD45
FD47

PDS-Y3A

»*

,

»

o+

»*

.

*
* THE CRT.

*

e
DE 24  MOVEZ LDX
DF 18 STY
DE 2P LDY
ac ac CPY
o7 2% BEQ
a9 DEX
oC B MYI1  CPN
27 08 BEQ
a9 DEX
£ a9 LA
C1 &9 CHP
26 F5 ENE
As - INX
DF 20 MYI2  STX
20 A3 BRA

»

'S

E

*

'S

*

'S

*

»

*

'S

*
DE 14  MOVE  LDX
A8 MOYELR INX
ES 99  MOVEL LDA
DF 14 STY
DE 18 LDX
7 oaa STR
A8 INK
DF 1§ STY
C1 80 CMP
26 EE BNE
29 MOVEXT RTS

MOVE INSTRUCTIONS MOYE FROM ONE BUFFER RARER TQ
ANOTHER BUFFER RRERA

MOVES CALCULATES THE SQURCE RPDRESS DF THE DATA IN
BUFFLO C(IF IT ENISTS) FOR MOVING TO THE FIRST LINE ON

MOVE 1 IS THEN ENTERED TO DO THE MOYING.

SCNPTR
DSTADE
BUFFLQO
EUFADR
POVEXT

BUFRDR

MY32

a.’ .x'
#¥50
MY31

BUFFLQ
MOYEL

MOVEL

B

IN THE INDEX REG. .

CSRPTR GETS EQNBHB (HOME).
SETS MOVE RLODRESS. .
LOADS LO BUFFR ALDOR

TESTS IF DRTA STRING.
EXITS IF EMPTY.

MOVES BACK FROM BLANK
TESTS IF SRCADR = BUFFADR.
MOVES IF STRRT OF LINE
NEXT LOWER CHRR

GETS SOURCE CHAR FOR TEST.
TESTS FOR “C.R. "

SKIPS BRCK UNTIL "C R "
POINTS BRACK TO FIRST CHAR.
SAYES LD ADDRESS

MOVES DATA. '

MOYEL MOVES R SET OF CHARRCTERS FROM EITHER THE TOP
LINE OF THE SCREEN TO BUFFLD OF FROM BUFFHI TO THE
EQTTOM LINE OF THE SCREEN. THE SOLRCE RODRESS IS PRSSED
THE DESTIMATION RDDRESS IN DSTRDR.
AND THE MOVYE IS TERMINARTEDR EY A "C. R. " IN THE LINE OF
TEXT BEING MOVED

LOADS SQURCE ALDRESS INTQ X. E
POINTS TO NEXT SQURCE CHRR
LOADS SOURCE CHARACTER.
SAYES THE SOURCE FOINTER.
LORDS DESTIMNATION RDLORESS.
STORES CHRR. IN DESTINATION.
NEXT DESTINATION RDDRESS,
SAVES DESTINATION PTR.

TESTS IF MOVE FINSHED (CR)
SKIPS BACK IF NOT DONE
RETURNS TO CRALLER

(=



PAGE

P57
OngdT3
aug 59
a0460
20461
Ba462
Q0463
aa464
AR4ES
00468
Q0467
004683
aa4E9
Aa47a
aa471
00472
Qa4 73
an4 74
Ba475
aa47E
pa477
pa478
a4 79
6a430
aa481
ar482

L4

Ba434
00485
au48e
aaq4ar
opga8
a0482
ga420
00491
ae452
aa493
ge434

a11

FD43
F0a8
FD4B
FD4C
FDHE
FDIF
FDS1
FDSZ
FDS&
FDS7
AN
FLaA
FD3E
FOS0
FDSF

FDew
FD&3
FD&a

Fher &

FReg

FDeR Z2¢

FD&D
FDsF
FOre

Dy D Mty 0
Oy = 00 T~y mD

Ao )
'O~y m

! on

3 () D
S

O
" H

J

",
0

PD5S-¥Y3A

Enpg
2d

L

© E1E®

Fe
1C

e FCI

DURING

FEXXEFEXFEETEF

=
=
m

I

nin % %

Ty
A

ESR
CLR
FSH
LDR
INX
CMFP
ENE
LOX
STR
DEX
STX
FUL
CHF
ENE
RTS

T mmm

MOVEZ SUEROUTINE

THE MOYEZ2 SUBRQUTINE MOVES THE LAST LINE ON THE
SCREEN TO THE HIGH AREAR OF THE BUFFER (EUFFHIY DURING
SCROLLING.

THE TEXT IS TEMPORARILY STORED ON THE STRCK

THE MQVE.

OVR2

STACK
a., N

#¥eu
MY21
EUFFHI
. N

BUFFHI

#od

Y23

THE MOVE IS TERMIINRTED BY AR "C. R "
THE TEXT IS STORED AT BUFFHI ON DOWN.

N GETS APDR OF LAST LINE.
SETS TERMINATION FOR
FOFPING.

LORDS SOURCE CHRAR.

FOINTS TO NEXT CHAR.
TESTS IF LINE TO "C.R. "
MOVED TO STACK

INIT. DESTINRTION.

STORES CHAR

FOINTS TO NENT LOCATION.
UPDRTES BUFFER PTR.

GETS NEXT CHAR.

TESTS IF ALL CHRS STORED.
SKIPS BRCK IF NOT STORED.
RETURNS TOQ CRLLER

SCROLLUP MOYES ALL LINES UP 1. & CLEARS LAST LINE.

- #EFEQBD

20, X
aa. N

#EELED
SCRP1
CSRPTR
CLERR

SETS CRT HOME FOSITION.
GETS CHRR FROM NEXT LINE.
STORES CHAR ON PREY. LINE.
POINTS TO NENT LINE.

TESTS IF MRYE DONE

GOES BACK IF NOT DONE
SETS CSRPTR TQ LAST LINE
CLERARS LAST LINE

EXITS.



FRGE

o426
pn197
Q\J_-?S
0a4q99
aasag
aase1
aasaz2
pasax
Basag

aasas

aasus
aasar
aasag
aesge
aas1e
06511

0a513
aa514
aRS1S
paS16
BAS17
BAS13
L A9
aus20
- @851
0a522
Ea523
06524
a0525
pAS26
pas27
80528
AaS22

012

FD7R
FDFPe
FDrg
FDrA
FD7C
FOFD
FD2oe
Fpe2
FD84
FD35
FDS?
FOSRA
Fpsc

Fo3D
FDSF
FDS1
FORX
FD2s
FDS8
FDSA
Fp3C
FO3D
FDSF
FDR&

PDS-¥3A

DE
R&
oF
el
DE
acC
27
ag
208
39

-

a1

*

Rt

SCRLDDMH PMOVES RALL LINES DOWN ONE RND
* CLEARS THE TOF LINE ON THE SCREEN.
B

E1DF SCRLDN LDN #EELIDF

ag
20

1C

C DFFF

F4
50

@i
EG1F
Fa

11
a0
iE
FCRD
1E
gA
a3

F@

SCROL

*
*
¥

auT1

outs

*
*
*

QUTSTR

LeR 8 8. N
STR B #20. X
STX CSRPTR

DEN

CPX #¥DFFF
ENE SCRD1
LR B #¥e0
INN

STR B & X

CPY  #fEOQIF
BNE  SCRD2
RTS

INITIALIZES THE POINTER
LORDS DATA TO BE MOYED.
MOVES DATA LOWN ONE LINE
SAVES CURSOR.!

FOINTS TO NEXT BYTE.

TESTS IF MOYE FINISHED
SKIPS BRCK IF NOT DONE.
LOADS EBLANK TO CLERR LINE. '
FOINTS TO NEXT CHARACTER.
CLERARS BYTE ON LINE 1.
TESTS IF LINE 1 CLERRED
SKIFS BRCK IF NOT CLERRED.
RETURNS

QUTSTRING PRINTS QUT THE STRING EBETHEEN THE
QUTEUF POINTER AND THE BUFEND FOINTER.

LDX OUTEUF
Lea AR AN

ST BUFFTR
JSR FUTCHR
Lox - BUFPTR

CPX  QOUTEND

BEQ ours
INK
BRA ourt1
RTS
NOFP

BUFFTR GETS START 0OF TEKXT.
LORDS CHRR TO EBE FUT OUT
SAVES SQURECE FOINTER.
FRINTS CHRRRCTER
RESTORES FQOINTER.

TESTS FOR END-OF-TEKNT.
EXITS IF END OF TEXT.
INCRE. FTR T NEXT CHAR
GUES BACK FOR NEXT CHAR.
EXITS ROUTINE.

UNUSED LQCARTION

END OF EDITOR FROGRRM.
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ans31
b R2
TE15 AR
SISRKE
Bas3s
fO526
Gaszr
faS538
HAsS3e
aas544a
aEa541
aas4z2
A543
Ans44
aRs48s
aas4s
aasqr”
aa548
RS54
aessa
anRss1
Aass2
Basss
AASS4
aasss
[ASSs
£ 57
s
Busss
aasSea
HasEs1
pase2
BOSES
Has64
BAAS&s
Basss
gassry
apsss
aase’
agasre
28571
aasr2
aasrs
aeSsr4
aasrs
aesreé
Basry?
068578
vasrs

FDS-V¥3RA

THE MINI-RSSEMBLER

THE MINI-RSSEMBLER IS A FIXED-FIELD ONE INSTRUCTION
FER LINE 2 FRSS ASSEMBLER.  THE MINI-ASSSEMELER FORMAT
I5 DESCRIBED ON PRGES 2«2 HND 9=X OF THE SFHERE
OFERATORS REFERENCE MANURAL.

THE THO PRSSES RRE RERUIRED TO FORM THE LRBEL
RPDRESSES. THE SECOND PRSS EQUATES THE RPLDRESS FOR
LABLES REFRENCED BEFORE THEY HRE DEFINED IN THE FRQGRAM.

ON ENTRY":
SRCASM = ADDRESS OF SOURCE TENT TO BE RASSEMELED
BUFFLO = RPDRESSED OF OBJECT CODE PRORUCED.

ON EXIT:

PCVYAL (FROGRAM COUNTER YALUEY = LAST LOCATION OF
THE RSSEMBLEDR QEJECT FROGRAM.

ALGORITHM:

*ASMELR: SET PASS COUNT TO ZERQ: SET PCVAL TQ DSTASHM:
¥ASM1A:  OFERAND YALUE FORMED IN "QNDVAL":
* A GETS CHAR IN X& (OPERRND TYFED): XN GETS N+7:
* IF CHAR X& IS A "@" THEN ONDVAL GETS YALUE FROM SYMBOL
* TARLE ELSE ONDVAL GETS YALUE FROM ASCBIN CONVERSION:
*¥SYMEL: EQUATES SYMBOL (PC YALUE IS THE " " SYMBOL
*[LAREL1Y> T A LABEL YRALUE:
* SYMYAL GETS PCYAL:

IF X{1) IS AN "=" THEN SYMYAL GETS CONDVAL: .

IF X({1> IS NOT R "=" OR R SPRACE THEN IF SECOND FPRSS THEN

*®
.
» EXIT ELSE START SECORD PASS:
*)

LABEL ENTRY IN SYMEOL TRELE GETS SYMYAL:
*LDOF: PUT OFERATION CODE INTQ THE OBJECT CQDE:
* CONVERT X(22-X(Q) INTO EINARY.

* SAVE PCYAL:

* P L. BETS P, L +1;

*OPRND:  FORM QPERAND IN ORJECT CODE:

* FORM ONDVAL INTQ FROFER SIZE BARSED ON CODE IN X(&)i
¥ STORE NEW QFERAND VALUE IN MEMORY:

“ PG GETS P.C. +1 B8R 2

* GET NEXT LINE OF SQURCE:

: GO TA ASMiRA;:

*



PRGE
ﬂ“qhi

D
2a524
aases
pas8s
oaser
AAS8S8
ansse
aas99
aa591
a8a592
Q533
0594
anRs3s
aas9s
apsar
20598
aBs32
eleyelt)
aasal1
aesa2
aR&ax
nosad
apeas
BAsAs
N Jar
mHa
foeRsl
fas1a
a1l
gas1z2
ape1s
06814
Aee1s
aae1s
aes1r
aae18
ve61e
aae2o
voes1
fa622
o823
nas24
aee2s
pas2e
oa&2ry
Bas28
aps29
pasza
00631

N

014

FDA1
FDR4
FDRE
FDRS
FCAAR
FDRC
FDARE
FDBA
FDE2
FDB4
FDES
FDBE
FDEV
FoES
FoBS
FDER
FDEB
FDBE
FDCa

FoCz
FDC4
FOC&
FDCR
FOCR
FOCC
FOLCE
FDDB
FoD2
FoD4
FoDe
FDDR
FoORA
FDDD
FOOF
FRE®
FDEZ

FDE4
FDE®
FDES
FDER
FDEC

PDS-Y3A
PF 0004 ASMELR CLR  ARZ INIT. PASS CTR TQ FRST PASS. )
DE 2@  ASM1  LDN  BUFFLO  SETS PC CNTR TO START OF
DF 48 STXY  PCVWAL  OBRJECT CODE.
DE 26 LDX  SRCASM  LOADS ADDR FOR FIRST LINE
DF 82  REMIA ST THPL SAYES ADDR OF CURRENT LINE.
RE @8 LDA R & ¥ LOADS SYMBOL (LABEL).
ES 07 LDA B 7. N LOADS OPERAND TYFE CODE,
C1 4@ CHP B #$7@ IF ®. LOADS DATA IN SYHEOL
27 6B BEQ  INDADR  RDDRESS. GOES TQ SYMEL.
ag INK SETS INDEN TO START OF
g INX QFERAND NUMEER
a3 INN
as INX
a3 INX
aa INX
a3 INY
8D FF22 JSR  ASCBIN  CONVRTS # TQ BINARY IN B-A.
> oA ASMiE STR B DNDVAL  STOREL ORERAND VALUE IN
a7 2B STR A ONDYAL+1 ONDYAL
*
*
*
* FOLLOWING FORMS THE YALUE FOR THE LRABEL.
¥
DE 82  SYMEL LDN  THFI LOADS ORIG LINE FTR INTQ X
ERE LDA A &Y LOADS SYMBOL CLRBEL).
E6 81 LDA B 1.X% LOADS LAREL CONTROL CHAR
DE 4@ LDX  PCYAL  LABEL VWALUE GETS PCYAL
DF 2C STX  SYMVAL |
£1 3D CHP B #%°= TESTS IF LABL IS EQUATED
25 08 BNE — RSHE2 SKIFS IF NOT EQUATED
DE 2R LDX  ONDYAL  LABEL VALUE (SYMYAL) GETS
DF 2C ST SYMYAL  THE OPERRND VALUE.
20 8 BRA  RSM3 CONTINUES EVALUATION
C1 20 ASMZ  CHMP B #%° TESTS FOR END-OF-PROGRAM.
27 8A BEQ  ASM3 SKIFS IF SPACE ¢NOT END).
7D 9a04 TST AR TESTS IF SECOND PASS.
o7 a1 BEQ  ASM2A  EXITS IF SECOND FASS
39 RTS
D7 @4  ASM2A STA B AR SETS CTR TO SECOND PRSS
20 ca BRA  ASM1 GOES BACK FOR SECOND FASS.
*
*
*®
* FOLLOWING PUTS THE LRBLE YALUE IN THE SYMBOL TRBLE.
*
SD 41 ASMZ  BSR  SYMPTR ¥ GETS SYMBL THREL ENTRY ADR. E
95 20 LDA A SYMYAL  STORES THE LABEL
7 00 STR R @& ADDRESS (SYMYALY INTO THE
96 2D LDA A SYMYAL+1 SYMBOL TREBEL.
A7 a1 STA A 1, X



AREIE
QREI 7
BEERS
gasze
aaedo
0541
aas42
Bas43
fa644
veeds
8esds
aae47
fag48
paE49
aassa
2as51
REES2
aasss
pasSd
HAsSS
0aess
HOESs?
Aasse
£ /59
g} oy
HasE1
aags2
BRsES
aaesd
vaeEs
Qagss
AaEET
feess
aues9
fasra
aas71
[asv2
Gaer3
8a674
geers
aaere
]y
Basrs
puers
aasg8a
aass1
paeg2
Qas8s
£ "84
B B85
agess
Hassr
00688
9

a13

FOEE
FOFQ
FDF1
FDF2
FDFs
FDFS
FDFV
FDF2
FDFC
FDFE
FEBQ
FEG1

FEBZ
FERS
FEGT
FEGS
FEGR
FEGD
FEOF
FE11

FE1S
FE1S
FEl1&
FE1g
FE1R
FE1C
FELD

FEL1F
FEZ1
FEZ3
FE2S5

FE27
FE28
FE23
FE2B
FEZD
FE2F

FDS-Y3A

DE
A&
DE
&1
2E

e

oY
81

=T

DE
a8
AE
81
26
a3
28

sp
EE
DF
20

48
SF
97
D7
DE
39

-

ag
24
8R
FF22
J8
aa

40

a2
ae
40
45
21
21
44

3D
P-4

as
ag
2R
9B

a1
aa
aa

¥ FOLLOWING FORMS THE QFERATION CODE
*

LDOF  LDN
INX
INX
INX
LDR
CMP
BEQ
JSR
LDN
STAH
INX
5TX

¥ ¥

*

THF1

&, N
#HE
OFRND
ASCBIN
PCAVAL
a. N

FCVAL

LOADS ORIG LINE POINTER.
SETS X TO PQINT TO
THE OP COPE CHARS.

GETS OF CODE CHAR INTQ A.

TESTS IF 0OF CODE EXISTS

SKIFPS IF NONENISTANT,

CONVRTS QP CODE TO BINARY. ‘
LOADS FOINTR TQ QBJECT CODE
STORS OF INTO OBJECT CODE.

SETS TO MNEXT QBT COLRE LQCTN
SAVYES P. C. POINTER.

# FOLLOWING STORES INTQ THE QBJECT CODE THE SIZED QPERAND

*

OPRND  LDN
LOR
LDX
CHP
BGT
EEQ
CHRP
EEW

REM4 LDX
RASM4A - INX
LOA
cMP
ENE
INN
ERR

MDADR BSR
LDXN
ST
BRA
*

SYMPTR RsSL
CLR
LOADKX  STR
S5TH
LDX
RTS

A
R

A

H
A

LsaRusius Bu ¢

TMP1
&, N
FCYAL

THMP1

a. X
#5600
ASM4RA

HSMIR

SYMPTR
&N
ONDVAL
SYMBL

TMP+1
THP
TMP

LOADS SQURCE LINE FQINTER
LORADRS CQFERAND SIZE CHRAR.
LORDS X NITH O0BJ CODE PTR
TESTS LENGTH TYFE.

SKIPS IF AN "RE" OPERRND.
SKIRS IF AN "E" SIZE QFRND
TESTS IF SIZE CHR ENISTS.
SKIPS IF "D"COMND EXNISTS

FOLLOWING GETS THE NEXT. LINE.

LOADS START OF LINE IN

ORDER TO FIND NEXT LINE. ,
LOADS CHAR FROM SORCE LINE.
TESTS FOR R CHARRAGE RETURN
SKIRPS BRAK UNTIL C.R. FOUND.
POINTS TQ FIRST LINE CHAR
GUES BACK TO RASSM. MENT LINE

*
b
*
* THE FOLLOWING ARRE SUBRQUTINES USED BY THE MAIN CODE.
*
*®
I

GETS CONTENTS OF

SYMBOL LOCATION

STORES RS QOPERRAND.

RETURNS TQ FIX LABEL VRLUE.

MULT LABEL BY 2 TQ FORM
POINTR INTO SYMBOL FRELE.
LORDS PQINTER INTQ THE
SYMBOL TAELE INTO X

RETURNS TO CRLLER
RETURNS.



PRGE

aa&9a
sl
b2
aeess
aa694
aaefs
0696
aaess”
aae9d8
0e683
aaraa
aaral
aaraz2
aaras
aarad
varas
aarae
agras
aaras

g16

FE3O
FEZ2
FEX4
FEZS
FEX?
FEZS
FE3IR
FEEC

FEZE
FEIF

FE41

FE4=
FE4S
FEd&
FE4&

PDS-YIA

D&
Ev
ag
fe
R’
0e
DF
2a

ag
DF
)
[8
a9
R
28

2A
aa

2B
aa

48
D5

48
2B
41

a4d
Cs

ENTEND LDR
STRH
INN

DIRECT LDA
STA
INX
STX
BRA

*

RELTIY INX
STX
LeR
sue
DEX
&R
ERRA

END

% *

DT ™MD

bu JJpu ]

ONDVAL
a, X

ONDYRL+1
a. X

FCYAL
RASM4

PCVAL
ONDYRL+1
PCYAL+1

a, x
RSM4

STORES HI BYTE OF QPERAND
INTO OBJECT CODE.

INC FC TO POINT TQ NNT WD
STORES L0 BYTE QF QFPERAND
INTQ OBJECT CODE

INC & SAYE P.C. TQ FOINT TO
NEXT BYTE.

GOES TO WORK ON NEXT LINE

INCRIMENT F.C. FTR TO FOINT
TO NXT BYTE & SRVE P. C.
LORDS LO BYTE OF QFERAND.
FORMS RELATIVE QFFSET.
INSERTS RELATIVYE BYTE INTO
OBJECT CODE

GUOES TO RASSMBL NEXT LINE.

OF THE RSSEMBLER FROGRAM.



PRGE @B  FDS-V3IA

enas1 " DEBUGGER
i * THE DEBUGGER F s 5V

3 ? FOR THE PDS SYSTEM MRS DESIG
Ao _ , UGG S DESIGNED TO
Eébai * gggb{qe A VERSATILE TOOL FOR USE IN PROGRAM TESTING AND
i % BB GGING. IT ALLOKS FOR BREAKFOINTS, MINI-RSSEMBLER
. 4 ﬁLL TABLE REFERENCING. STACK MANIPULATION AND
ik * TZELT IN EITHER HESADECIMAL, OCTAL OR DECIMAL.
00839 M LINEDEBUL:UER _PRIrfT:. A /3/?0#1,7 CHARRACTER ">" ON EYVERY NEW
A . i - AN INSTRUCTION AN BE TYPED IN WHENEYER THE CURRSOR
P o NKING, ENCEPT WHEN A NUMBER 1S BEING TYFED IN. -
QRIS . IugugEBq%ugR CALLS THE EDITOR WHENEVER R NUMEER IS TO BE
o0 . TVPEDJIzt CORRECTIONS CAN BE MADE IF THE HRONG DIGIT IS
s o LR THE POINTER "PCYAL" POINTS T0 THE CURRENTLY
B . He Iq'ng,-ULHTIUNy THE DEBUGGER OFERATES ON WHATEVER
e g 11l 7§I¢TED r0 BY PCYAL.FOR FURTHER DETAILS SEE THE
a0R97 g = ON THE DEBUGGER IN THE OPERATORS REFERENCE MANUAL.
aaa3g * THE DEBUGGER IS 1
- S IMPLEMENTED BY R SMALL RO g
AEA99 b - - = L ROUTINE TO SET
aéiaa . gqﬂgggﬁ» (DEBUGY AND R LARGE ROUTINE WHICH DOES R RANGE
36161 . bbnmngﬁ Zgnzéﬁg\THEﬂﬁgngﬁﬁgaq??ND AND THEN ENECUTES THE
e *C > _(RUNBUG). ~ NC T SINCE COMMANDS ARE
aEsz ! éNggﬁﬁgggnggﬁlﬁnuus,_qu KEY STRUCK WILL FRODUCE
Bo1ne ol "+"'CohméngDH” SUCH RS A ". " BEING INTERPRETED
0185 * ' -
aa1as "
( a7’ *
bnlgg * COMMANDS :
L0 N ¥ * g .
O? 3 S L ] -
36112 W PRI e SPACE COMND CHANGES CONTENTS FRO >
ggii; * U+t OPNNXT - OPENS NEXT LOCATION. PRSI
Ba114 et QPNPRE - OPENS PREVIOUS LOCATION.
e ey gfgégr - SETS R BRERKPOINT AT THE OFENED LOCATION.
fed . oy SLRE K - DLEARS BRKPOINT. MUST BE DONE BEFORE EXNIT.
A8117  np “f:' 7‘— FERFORM RTI ” ENECUTE AT EBRKFOINT LOCATION,
gRiiL % G GOLOCN - STARTS ENECUTION AT OPENED LOCATION,
T * 0% OPNLOC - OPENS LOCATION THRT IS TWPED IN AFTER "0".
BA158 M "§" OFPNREG - OFENS THE TOP-OF-STACK LOCATION
00121 B o CELIR = GETS PHE SUACK V0. THE DPENED LECATEON
60121 * NTBL - DPENS LOCATION IN SYMBOL TRABLE OF NEXT CHR.
98123 *
80124 *
Ap125 *
se12e *
ggigg * SUBROUTINES:
ggigg " * INPCHR - INPUTS R CHAR. INTQ A AND PRINTS IT.
i i gz¢g$¥ - INPUTS A NuquR INTQ B-A FROM THE KEYBORARD.
F a3 i e PRINTS ACC A AS 2 HEN DIGITS ON THE SCREEN
w - g G - PRINTS B- n AS 4 HEX DIGITS ON THE SCREEN.
a01 34 M ﬁéﬁgéz - ggfz;a g&L PH AND A “>" ON THE SCREEN.

SPADR - PRINTS BY7E£ RDDRESS ¢XXXX) AND BY ) '

ggigg ¥ RS DKSXX ¥Y ON THE SCREEN i, EERES E

a

=3



FPRGE

aa1se
[AR139
£ 8
auT41
na142
8142
00144
00145
0148
06147
a814¢8
08149
HeL1LSe
ne151
Ba1s2
0153
00154
01535
0158
8e1857
89158
ap159
Ap1en
qe161
gales
aa163
HnAaLed
i /55
oNehe
ae16v
pa1es
00169
ae1r7e
#a171
aaLre
aa173
Q0174
aa1vs
ve1re
aa1rv
aai1re
8179
na188
0181
na182
08183
Ha184
08188
aa186
28187
aa188
0a189
£ Qg
A1
09182
081923

a

064
FE4R

FE41R
FE4D
FE4E

FE4F
FES1
FESS
FESE
FESS
FESR

FESC

FESF
FEES

FEes

FEES Z
FEET :

FEER
FEsC
FEEE
FEF@

FEF2
FE74
FETE
FE7S
FETS

FEZB
FEFC

FEFE
FES@

FESZ :

FES4
FESE
FESS

FESH &

FESC
FESE
FES®
FE92
FES4
FES6

PDS-Y3A

BD
31
31

sp
s
BD
DE
S0
=8

Ep
ED

o
32

81

20

20

FCBE

*

BGFOP1
POPLIN

*

-

4
aa
FCR&
44
g3
F3
FC43
FCRD

28
EI
88
FEF4
S48
aa
DB -

DEBUG
DEUGL

INFCHR
*
*
*
*
RUNEUG

CHANGE

*
UPNFRE

*
*

OFNNXT
¥
*
CLRBRK

* %

BRKSET

ORG

JSR
INS
INS

BSR
BSR
JSR
LDX
BSR
ERA

JSR
JSR
RTS

CHP
BLT
BGT
JSR
LDX
STRH
ERA

CHMP

BLT.

BGT
DEN
ERA

INN

BRA

CHMP
BLT
BGT
LDX
LDA
STA
ERA

LA
STA
S5TX
LDA
STA
BRA

o e o)

T T

$FE4R

l_n
=
m
e
[V

NEWLIN
INFCHR
RTARRO
FCYAL
RUNBUG
LRUGL

GETCHR
FUTCHR

#3+
BGFPOF1
OFNFPRE
ITNFNUM
PCYAL
a.
FOFLIN

#& -
OPNNXT
CLRERK

DSPRDR

DSPRDR

A% L
BRKSET
EXIT
ERKALR
BRKSAY
a, X
DSPADR

a, X
BRKSAY
BRKADR
#E3F
€, X
POPLIN

MOVES CURSOR UF ONE LINE.

CLERNS UP STACK FOR

DISPLAY OF C.R. 2.

PRINTS "C. R. >".

READS IN COMMAND.

INSERT BLANK.

LORDS CURRENTLY OFENED LOC.
EXECUTES DEBUG COMMAND.
GOES EBRCK FOR NEXT COMND.

RERD IN CHRR INTO A.
LISPLAYS CHARALCTER.
RETURNS TO CHLLER.

TESTS FOR SPRCE.

SKIPs IF. R "C.R ™ ¢LINE),
SKIPS FOR OTHER LCHMND TESTS.
INPUTS NEW BYTE CONTENTS.
LORDS OFENELD BYTE LOCATION.
STORES NEMW BYTE DATA.

GOES TD INFUT NEXT COMMAND.

TESTS FOR R "-=" COMMAND
SKIPS IF A "+" COMMAND.
SKIFS TO TEST FOR QTHER CMND
FORMS FPREY. LOCATION ADDR.
GOES TO QPEN THE LOCRTION.

FORMS NEXT LOCATION ADDR
GOES TO OFEN LOCATN BYTE.

TESTS FOR R "C" COMMAND.
SKIFS IF R "B" COMMAND.
SKIPS FOR NEXT COMNL TEST.
GETS RAPDRESS OF BREAKPQINT.
LORDS ORIG BYTE CONTENTS.
RESTORES BYTE LATA.

GOES TO OPEN THE LQCATION.

LARDLS DATA QF OPNED LOCRTN
SRAYES DATA QF OFNED BYTE.
SAYES ARGODR. OF SRERKFOINT
LOADS SQFTHRRE INTUP COMND.
SETS AN SWI AT OFNED BYTE
GOES TQ NEXT LINE FOR COMND



PAGE

ar195
K 3_
B

OOlQH
00199
gezea
60201
aaz2o2
pe2az
a02a4
Baz2as
aazee
aazor
Qa8
naz2ag9
oe210
guz211
e21:2
06213
o214
00215
ge21e
aaz217
auz18
va219
ae220
£ 21

N2

BRz23
Baa224
88225
Ba226
aR227
ga228

pez229
ge230
ae231
BEa232
R233
Ba234
aa228
BO236
que23r7
003_\."&'
ap22_2
ge24a

Ba241-

2R242
8243
AA244
60245
¢ 48
B 47
90543

PAS  PDS-VIA
FE9S 30 OPNREG TSX
FESS 08 INX
7 FESA 08 INX
FESE 20 @9 BRA

*
g *
FESD 81 53  SETSTK CMP A
FESF 2D F7 BLT -
FERL 2E 13 BGT
FEAZ 35 TXS
FER4 20 A9 BRA

sk

ok

*

*

¥

5k

*

*
FEAS DF 48  DSPADR STX
FERS SD 18  DSPADL BSR
FEAR 8D 18 BSR
FERC BD FC96 JSR
FEAF DE 48 LDX
FEE1 RE 89 LDA R
FEBZ 8D 17 BSR
FEES 39 RTS

*

*
FERE 8D A4  OPNTBL BSR
FEBS 48 ASL A
FERS SF CLR B
FEER 28 5C ERA

*

*
FEBC 95 49  PNTDIG LDA A
FEBE ©D 8C BSR
FECR 96 41 LDA A
FEC2 8D a8 BSR
FEC4 39 RTS

*

*
FECS CE @DIE NEWLIN LD
FEC3 DF 35 STX
FECA 28 1R BRA

*

*

*
FECC CE 8818 PNTBYT LDX
FECF DF 04 STX
FED1 SF CLR B
FEDZ2 CE 8035 LDX

DSFADR

#¥°S
OFNREG
OPNTEL

DEBUG

PCYAL
NEHLIN
FNTDIG
RTARRQ
PCYAL
8. ¥
FNTEYT

INPCHR
OFNLC1

PCYAL
PNTEBYT
PCYAL+1
FNTEYT

#$0ODIE
I0BUFF
PNTBUF

"% FOLLOWING FRINTS OUT 2

#16
RRB

#IOBUFF

OPENS TOP-0F-STRCK

PCYAL GETS STACK PROINTER.
(CLEANS UF THE STRCK).
GOES TO DISPLRAY THE T-0-5.

TESTS FOR AN "S" COMMAND.

SKIPS IF AN "R" COMMAND.

SKIPS FOR THE "T" COMMAND

STRCK PQOINTER GETS FCYAL. .
RETURNS TO INFUT COMMANC

FOLLONING RRE SUBRQUTINES USED BY PEBUGGER

FOLLOWING DISPLAYS THE LOCATION ADDR. & CONTENTS.

SAVYES OFENED LOCRTION RDOR.
FPRINTS R "C. R " AND ">".
PRINTS QUT "PCYAL" IN HEX.
FRINTS A SPACE.

LOADS PTR. TQ QPEND LOLC
LOARS DATA FROM LOCATN.
FRINTS DATA IN HEN FORMAT.

 RETURNS TO INPUT COMMAND.

LORDS A WITH SYMBOL CLRBL).
ALIGNS -RDDRESS FOR
SYMBOL TRELE ENTRY.
SAYES AND DISPLRAYS ADDRESS.

PRINTS THE TWO HI HEX DIGITS
OF QPENED RDDRESS

PRINTS QUT 2 LOW HEX DIGITS
OF THE OFPENED RDDRESS
RETURNS TO CALLING CODE.

LORDS "“C. R " & "2>"
STORES FOR FRINTING.
SKIFS T4 PRINT CHAR

HEX DIGITS.

LOADS 1& FOR BRSE

STORES FOR LONVERHIDN
CLEARS HI 2 DIGITS.

LORDS OUTPUT BUFF RDDRESS.



PRGE 086  PDS-V3A

a025a * FOLLOWING CONVERTS BYTE TO HEX WITH LERDING ZEROS.
[ A1 *

dsel2 FEDS D7 I8 CONVRT STA B IQBUFF+1 SETS BYTE FOR SECOND DIGIT.
Q0253 FED7 BD FF&d4 JSR BINASC  CONYERTS TO ASCII DIGITS.
80254 FEDA 96 36 LDA A T0EUFF+1 TESTS BOTH DIGITS CONVTD
Qp255 FEDC 26 03 BNE FNTBUF  SKIPS IF BOTH DIGITS NOT 8.
Q0256 FEDE 2S¢ 33 LDAR A IOBUFF  MOVES LOW DIGIT.

ge237 FEEQ 97 26 STA A I0BUFF+1 :

80258 FEEZ 36 30 LDR A #$70 HIGH DIGIT GETS A "@"
Be259 FEE4 97 33 STA A I0BUFFF

a0260 *

00261 FEEs CE 80835 PNTBUF LDX #I0BUFF LOADS RDDR OF HEX DIGITS.
ao2ez FEER DF 11 STX QUTBUF  STORES RS QUTFUT BUFFER
80263 FEEE CE BO36 LDX #I0BUFF+1 STORES ARDR. OF

00264 FEEE DF 8R ST QUTEND  END OF [DIGITS FRINTED
06265 FEF@ BD FDSD JSR OUTSTR ~ FRINTS QUT BYTES.

gh2ee FEFE 39 RTS RETURNS TQ CALLING FROGRAM
a8e2ev * :

ad2e8 *

ga262 *

@Qé?? t FOLLOWING INFUTS A 1& BIT NUMBER INTO THE BR REG.
g82r1 *

o0z272 FEF4 PD FCeE INFNUM JSR ERITIN  INPUTS R STRING OF DIGITS,

Be273 FEFFY DE 24 LON SCNPTR  LOADS ADDR+ OF FIRST DIGIT.

aa274 FEFS 8D 27 BER RSCBIN  CONYERTS TOQ EINARY IN BA.
BB275 FEFEB 35 RTS - RETURNS TGO CRHLLER.

£ 78 * :

Ll 7 *

ez78 FEFC 81 47  ENIT  CMP R #¥%°G TESTS IF AN EXIT <E> CQMMD
6a279 FEFE 27 1E BER GOLOCN  SKIPS TO THE "GO COMMAND
ae28a FFon 2C 1@ BGE OFNLOC  SKIFS FOR NEXT COMMD TEST.
ap281 FFaz2 31 ' INS CLEARS .UF THE STRCK.
BE28E FFBS S INS

Qo283 FFo4d 30 TSN INDEN GETS STACK POINTER
gu284 FFOS E6 835 LbR B 3. N LOADS RETURN RDDRESS.
gu283 FFO7 RE dg LbA A &N

ve28s FFES 88 ai SUB A #1 SUB 1 FROM RETURN RDLR.
paz28r7 FFOE C2 a8 SBC B #0

u288 FFOpD EF a5 STR B &, X RESTORES RDDR. TO ERKFT
Be288 FFOF A7 86 STR A &.X LOCATION

au28e FF11 3B RTI RETURNS FROM BRERKPOINT.
80251 *

ee2s2 *

Be293 FF12 81 4F  OPNLOC CMP R #70 TESTS FOQR AN "Q" COMMAND
Qo294 FF14 2E 87 BGT SETSTK  SKIPS IF AN "R", "S" ETL.
Qe283 FFle 8D OC BSR - INPNUM  LOARDS A 1e BIT NUMBER
ve286 FF18 D7 48 OFPNLC1 STR B PCYAL STORES NEW OPENED

Be297 FF1R 97 41 STRA A PCYAL+1 LOCATION RAPPRESS

Qo298 FFLC 28 87 - BRA DSPARP1  DISFLAYS CONTENTS OF LOC.
ae293 *

aazag *

g73a1 FF1E 31 GOLOCN INS CLEANS UP THE STACK.,

& A2 FF1F 3. INS

oUSB3 FF20 6E 0 JMP a, X JUMPS TQ USERS FPROGRAM.
pe304 *

0azas * ENC OF DEBUGGER

apzoe *

9

€



FRGE @av

gazas
ARZAY9

b g
Rns Bl
ansi1s
a1
bps14
aaz1s
aniie
0azlr
apz1e
ge31e
aRIa2a
apz21

0033:
003:4
BEZ25
HAZZE
0e327
nazze
gazas
aazzo
a3l
AR3E2
BAII3
515 Kok
g 35
.
BO33T
EI38
Qe33R
aaz4a
ae391
aa34z2
ga343
a0344
Ba345
BR34E
8az347
0348
Ba342
(e IS R
paxse
pa3se

PDS-V'ZA

57
i

UTILITY FROGRAMS

RSCII TO BINRRY CONVERSIUﬂ

THE RSCII TO BINRRY RQUTINE CONVERTS FROM AN RSCII
NUMBER STEING FPOINTED TO EY X TQ AN UNSIGNED 18 BIT
EINARY NUMEER IN BR (RCC B HAS THE HI BYTE. ACC A HAS
THE LO BYTE). THE RECII STRING IS TERMINATEDR BY R NON
HEXADECIMAL CHARACTER., UFON ENITING. THE INDEN REGISTER
WILL FOINT TO THE NENT CHARARCTER HRFTER THE NUMBER
STEING. THE ERSE OF THE WUMRER STRING IS FRSSED TQ
THE ROUTINE IN ARR (ARA IS THE RRITHMETIC REGESTER R
LOCATED IN BYTES 05 ANL 87 OF LOW MEMORYS.,  IF THE
ROUTINE IS ENTERED WITH A KNOWN ERSE. PUT THE BRSE
(BETHEEN & AND 18 IN RARA ANL ENTER THE ROUTINE RT
THE ENTRY FOINT ENTRZ.

CONVERSION FORMLULRA:
RASCII NUMEBEER STRING N[41.X[31. 8021.8017 IN
*BASE Y.
* BINARY NUMEER =
NLGIFYTI+NLS J*FTE+N[EJ*?T1+N[1]*VT@ ' arR
g EINHRV NUMBER =
COCEFYHNTF T IFY+NTITIFYHNL 2T 2 ¥Y+8[1]
*NHERE T IS THE ENFONENT OPERATOR.
* X IS A CHARACTER & Y IS THE BRSE.

*

*

*

*

* <

* ALGORI THM:

*ASCEIN: FORM THE BASE IN ARA BASED ON THE FIRST CHAR
* OF THE NUMBER STRING: INCREMENT CHAR. FTR. IN &

*ENTRZ2:  NUMBER (IN BRY GETS 4:

*NNTCHR: IF THE CURRENT CHAR. POINTED TO BY X IS NOT A
OIGIT THEW EXNIT ELSE INCREMT CHARACTER FTR IN INDEX:
CONVERT DIGIT TO BINARY:

NUMEER GETS NUMEER ¥ BRSE:

NUMBER GETS NUMBER + DIGIT:

GO TO OFERATE ON THE NEXT DIGIT (NNTCHRD2

*



FAGE
0354
ar35s

b M=)
Rt
QIS
PAZS
ARZEH
G261
Q0362
Q363
QAZ64
AAZES
f0366
A0367
Q8368
BEzE9
- aazTa
Aaz71
AAzFs
AA3T3
ARz7
QAZTS
Q0376
Aaz77
Qazre
fAZ7S
GazEn
(a1
RS 2
G083
ARZE4
AAZaS
QA3EE
PAzST
aazas
faz89
20398
AA391
Aazo2
AEz93

aag

FF22
FF24
FF26
FF28
FF2A
FF2C
FFZE
FF3a
FFI1
FF33
FFZS

FF37
FF8
FF33
FF3E
FF3D
FFIE
FF4é
FF42
FFd4
FF4g
FF4a
FF4A
FFacC
FF4E
FFS5@
FF5:

FF54
FFS55
FEST
FF53
FFSE
FFSD
FFSE

FFEd :

FFes
FFax

PDS-V3IA

He&
81
2D
ZE
ey
28
ge
0e
24
i)

ar

SF

iy g
[y}

Dy

aa
2E
9
02
an
o2
ag

oz
18
ar

as
aa

@
20
38
bR
an
16
18
67
18
18
o3

aa
3A
e

e

ag
D3

RSCBIN LDA.

ocT
RASC1

HEN
RSCE
*

*
ENTRZ2

NNTCHR

RENIT

CMF
BLT
EGT

LeR A

ERA
LDA
INX
ERA
LDA

STA A

CLR
FSH
STH
LoRA
INN
CHR
BLT
SUEB
CHF
ELT
CHF
ELE
sSuE
CMRP
BGE
STH

ST
FUL
ESR
HDL
RCC
FPSH
LDX
ER

FUL
RTS

I T T DT D ITLMmmMmD

IWDD I

o g

a, X
#¥7
acT
HEN
#1a
ASC1
#8

RSCZ2
#1e
AR@a

NUMBER

RR1
a., 5

#¥0
RENIT
#¥E0
#16
ASCS
#15
RENIT
#7
#1e
RENIT
LIGIT

THF
MULT
OIGIT
#a

THR
NXTCHR

GETS CHR TO FORM BRSE
TESTS FOR DECHL STRNG
SKIPS IF BRSE & (*¥),

SKIPS IF BRSE 1s&

LORDS BASE 18 FOR CONYERSN.
SKIRPS TO INC. | TENT POINTR
LOARS BASE & FOR CONYERSION.
INCREMENT FTR TO NENT CHAR.
SKIPS TQ SRVE BRSE

LOARDS BASE 16 FOR CONYERN.
SAYES BASE IN BASE#.

GETS &

(LAWK NUMEBER 0ON STACK).
CLERRS HI 0OF BRSE.

GETS CHAR TO CONVERT.

INC TG NEXT CHARACTER.
TESTS FOR END-OF-STRING.
ENITS IF END.

FORMS B. C. D. NUMBER.
TESTS IF DECIMAL DIGIT
SKIPS IF DECIMAL.

TESTS FOR END OF STRING.
EXITS IF NOT R HEX DIGIT.
FORMS R HEN B.C. D. DIGIT.
TESTS FOR END-OF-STRING.
ENITS IF CHRR > "F"
SAVES DIGIT FOR RAPD

SAVES INDREX REG FOR MULT.
RESTORES LO OF "NUMBER™
NUMBER GETS NUMEER * BRSE
NUMEER GETS NUMEER + DIGIT.

SAYES L0 0OF NUMBER
RESTUORES STRING POINTER
GOES TO CONYRT NENT CHAR
RESTORES "NUMBER" IN ER
RETURNS TQ CALLING FROGRAM



PRGE

BazS
HEE98s
guzar7
aroag
N9
aaqaa
aa4da1
aadge2
aaqaz
aedag
aa4es
aadae
qa4ars
aa4a8
aa4a:3
aag18
aedid
aad12
Ga413
aeg1d
Had41s
dadie
pa41v
aed418
g1
aagza
aa421
gaagz2
AR423
ag425
aa4z6
ga4:27
gagze
ga429
aag4 I
0a431
BRYEZ
AE4I3
a4 34
go435
B4 36
Qa43r
Ba4E
naq4I9
aag40
aa441
aagq 2
aa443
aad44
va44s
Ra446
aa44r7
Q448
& 19
ASFSA
g8451
nags2

aas

FFEd
FF&6

FFET 3
FFE2 ¢

FFEA
FF&C
FFEE
FFra

FFFra
FF74
FFFe
FE77
FFFa
FF7A
FFrC
FF7D

FFFF
FF31
FFa2

FFBZ ':

FFas
FFag
FF33
FFSR
FFSC
FFSE
FF9@
FFS1

PDS-V3IA

OF
34

o= -
oS

P PS80 a0 D
(A s s s NS SRS (RN |

Gy 0o 0 0y D
‘oD D rkoMm

.3 )

SEB
SEB

b
ag
20

aa

01

a9
a:
ar
4a
aa

EE

*
¥
#*
5
*
*
*
*
*
*
*
*
¥
*
v
*
¥*
»
&
B
*
*
*
o
*
$
*

EINRSC STX THP

BIN1 LOX RRE

Y

*

*

BINSTR LDX THP

EINARY TO RASCII

THE EBINARY TO RSCII CONYERSION ROUTINE CONVERTS

* A 16 BIT BINARY NUMEER IN THE BR REGISTR (REG B & REG R)D
* TO R STRING OF RASCII DIGITS. THE RSCII STRING CRAN BE IN

ANY BEBRSE FROM BRSE & THRQUGH BRSE ' 41. THE YALUE QF THE

* BASE IS LOCATEL IN THE RRITHMETIC FSEUDQ-REGISTER ARB

* CARB IS LOOCATED IN BYTE ARZX [LOC 41 AND RRE [LOC 31).

¥ WHEN THE RQUTINE IS ENTERE[D. THE FOINTER TO THE QUTFUT
* LOCATION IS FASSED IN THE INDEX REG. MWHEN THE ROUTINE

* ENITS., THE INDEN FOQINTS TQ THE LRAST DIGIT IN THE STRING

* PLUS UONE.

CONVERSTION IS DONE BY THE METHOD OF REFERTED

* DIVISION. THE LOW ORDER DIGIT IS FORMED FIRST. THE

* DIGITS ARE THEN PLACEL ON THE STRCK UNTIL CONVERSION IS
* COMPLETED. THE DIGITS ARE THEN FOFPED OFF THE STRCK

* AND FLACED IN THE QUTRUT STRING. THE TOQP-0F-STACK IS

INITIALIZED TO ALL ONES TO TELL WHEM ALL THE DIGITS

¥ HRVE BEEN FOPFPED OFF THE STACK. AFTER THE DIVISION. THE
* DIGIT (THE REMAINDER OF THE DIVISION QPERATION?

« IS LOCATED IN THE AR & PART OF RRA (BYTE 7).  WHEN

* THE QUOTIENT OF THE DRIVISION IS 8. THEN THE CONYERSION

« IS COMFLERTED

SAYES QUTFUT FPOINTER

DES ZSETS THE TOP-0F-STARCK TO
TS5X JALL ONES TO TELL END OF
CLR a, 5 - ZCHAR STRING (LAST CHAR IS
camM 8, N . JPUT ON STRCK FIRST)

RESTORES DEVISOR (BRSED).
STY ARA :
BSR DIVIDE  * QUAOTIENT IN BR GETS THE
REMAINDER OF # TQ BE CONVERTED:; REMAINDER IN ARR GETS
THE LOW ORCGER DIGIT. ‘

STR A THFP1 SAYES A OF BA.

LDAR A ARG LORL DIGIT (REMRINDER).

PSH A =~ STRCK DPIGIT (REVERSE ORDERJ. G
LDR A TMP1 RESTORES A OF BA.

5T H = STESTS IF QUOTIENT IS = @

BNE BIN1 ZCSIGNIFYING THAT

IsT B = ~THE CONYERRSION

BNE BIN1 SIS DONED.

RESTORES QUTPUT POINTER

BIN® PUL R UNSTRCK R DIGIT.
isTA - TESTS IF NEG (END?).
BPL BIN4 SKIPS IF R DIGIT
RTS EXITS FROM SUBRQUTINE
BIN4 CMF R #9 TESTS IF RESULT IS HEX
BLE BINS SKIPS IF DIGIT NOT HEX
ROD R #7 FORMS HEX VYALUE OF DIGIT.
BINS ADD R #%70 FORMS DECIMRL CHARRETER
STR A &.& QUTRUTS CHARACTER
INX FOINTS TO NEXT CHRRACTER.
B8RA BINI GUES EARCK FOR NEXT DIGIT.

&%
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fR454
00455
orSe
L A7
Af453
Ba459
aadsa
apdel
apgdE2
e
ga454
an4es
aa4d66
aadey
HA4e8
BE4E9
aadra
qagr1
aadr2
aRdrs
aa474
00475
aa47e
Q0477
aa4re
Hag 9
aa4848
anagl
Lo g2
aEges
HR4 84
aed8s
08486
na4e8r
aa488
88489
aa49a
a0491
aa492
8493
80494
vERges
pa48s
HR487
1498
g0499
aasua
ausel1
aasa2
aasas
gas504
aasas
aasde

£ 3:
res83
nesas
HEaS18
aps11

810

FFa3
FF9d
FFas
FFa7
FFag
FFo9
FF3A
FF3R
FFSC
FFaD
FF9F
FFAL
FFAZ
FFRS
FFA7?

7 FFAR3

FFRB
FFRC
FFAD
FFRE

FDS-YIA

1a

92
A1
K
o7
95
o8
Fa

FFEEFFFEFELEFFEFEEEFFRGE SRR R

MULTIFLY ROUTINE

THE MULTIPLY ROQUTINE MULTIFLIES THO 15 BIT BINARY
NUMBERS TOGETHER TQ FRODUCE A 16 EIT RESULT. THE BR
REGISTERS AND ARA (BYTES & & 7 REGISTER ARE USED
THE CONTENTS OF ARA RARE UNCHANGED yPON FROGRAM ENIT

|

/

BA GETS BA * ARA

MULTIPLYING IS RCCOMPLISHED EBY REFPERTED RDDITIONS
OF ONE OF THE QPERATORS (OFERATOR ARAY INTQ THE RESULT
THE RESULT STARTS QUT WITH A ZERQ VALUE AND IS SHIFTED
OVER ONE RFTER ERCH RDLDITION.  THE HIGHEST QORDER VALUE
IS AGOELR IN FIRST AND TTHEN. GOING TQ THE RIGHT.
(THUS SHIFTING THE ANSWER LEFT QNE TO BRING IN THE NEXT
RIGHTMOST DIGIT) GETTING THE NEXT LOWERMOST SIGNIFICANT
DIGIT.  THE NEXT RIGHTMOST BIT OF THE OTHER QPERAND
(THE ONE ORIGINSLLY IMN BRY IS TESTED. AND IF ONE.
ANOTHER ARDDITION TRKES PLRCE.  THIS IS REFERTED UNTIL
THE FINAL sum IS FORMEL. :

MULTIFPLY RLGORITHM:

*MULT:  STRCK BR: BR GETS 8:; SET COUNT YRLUE TO 16:
*HULL: SHIFT BR LEFT 1:

*
*
*

SHIFT LEFT QRIG EA VALUE ON STRCK INTQ CRRRY:
IF CARRRY = & THEN GO TO MULZ
-BR GETS EA + ARA:

*MULS:  LECREMENT COUNT:

* [F COUNT # 6 THEN GO TO MUL1 ELSE ENIT.

*

¥

»

* '

MULT PSH R - PUTS THE ORIGINAL CONTENTS
PSH B - OF BR ONTO THE STRCK
LDA A #15 LOADS COUNT VYALUE
PSH AR - ONTQ THE STRCK
CLR A - BR GETS ZEROED
CLR B
TSX SET INDEX TO STACK.

muL1  ASL A - SHIFT LEFT EA.
ROL B
ASL 2N SHIFTS ORIG. EBR OPERAND
ROL 4 8 ONE LEFT INTO CRARRY.
BCC MuL2 SKIPS ADDING IF CRRRY = @.
RDD A ARA BA GETS BA + ARA
ADC B AR1

MUL2  DEC a, X TESTS IF DONE.
ENE MuL1 GOES BACK IF NOT DONE.
INS CLEANS UP THE STACK.
INS
INS

RTS ’ EXITS ROUTINE.
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BAS13
o1 4

AN LS
Bt 13
enast1r
nas1e
aas1e
aps2g
aas21
aas22
aasa23
nasa4
0525
Has2e
aasz2r
aRaze
aas29
aRsza
aassl
apasss
BRSIS
ness4q
QAS3S
ausss
aas 3y
pRsze
aRa3e
L
41
ausg s
gas43
vos44
BOS4&
el
fisis
aesse
pass1
apasa
Qess3
Bfs=d
BneSsSe
aassy
auss5a
apss’l
aasen
aas5s1

08569

0as7a

a11

FFAF
FFEQ
FFEL
FFEZ
FFES

EEgs

FFES

FFBS

FFER ¢
FFBD :
FFEF

FFCO
FFC2
FFC4
FFCE
FFCS
FFCA
FFCC
FFCE
FFDO
FFO2

PDS-Y3A

DR RN Rw LY SR 2N N |

D 0y =) Ty Ty Oy

ae
ar

a1
a1
ae

az
a1
a4
11
FS
aa
az
a4
03
a4

&

DIVIDE ROUTINE

THE DIVIDE SUBRQUTINE DIVIDES THE 1& BIT NUMBER
IN THE BA REGESTERS BY THE 1& BIT NUMBER IN THE FPSEUDQ
REGESTER RARA (LOQCATED IN BYTES & & 7Fr.  UFON ENITING.
BA WILL CONTARIN THE QUAOTIENT QF THE DIVISION AND ARA
WILL CONTRIN THE REMAINDER. THE DIVIDEND BR IS DIVIDED
BY THE DIVISOR ARA (I.E. BRASARA ).

DIVIDE ALGORITHM:

DIVIDE: Ni.d4 GETS BA (BA IS PUT ON THE STRCKD:
N1.2 GETS THE 16 EBIT ARA YHLUE C(RARA FUT ON THE STARCKD:
CUUNT GETS 1 + THE NUMBER QF NONSIGNIFICANT EITS IN
THE DIVISOR (LEFT JUSTIFY X1.2 TQ FIRST 1 EIT. COUNT
GETS 1 + THE # OF LEADRING ZERQS IN X1.21 [COUNT WILL BE
FrROM 1 TO 171
BA GETS X3, 4 [RESTORES BRI
X3, 4 GETS 8 [(INITIALIZES THE QUATIENTI:
IVZ: BR GETS BA - N1, 2
* IF THEPE HAS A BORROW [I. E. DIVIDEWD IN BR < DIVISOR
* IN N1, 2 (ARRY] THEN BR GETS BAR + X1.2 [ORIGINRL BR
¥ VALUE RESTORED]I & CARRY CLERARED EL:E CARRY IS SET:
*DIVS: X34 [QUATIENTI GETS CARRY LEFT SHIFTED INM:
* N1, 2 [DIVISOR] GETS SHIFTELR RIGHT ONE PLRCE WITH ZERQ

%
=)

% FILLED IN FROM THE LEFT SIDE:

#  DECREMENT COUNT:

* EXIT IF DONE ELSE GO TO DIVZ;

*

*

E: i

DIVIDE PSH A - LOADS DIVIDEND INTO N3. 4
PSH B
LDA A AR1 LOADS DIVISOR FROM ARA
LDA B ARA
PSH B - PUTS DIVISOR INTO X1.2
fed A SET UP SPACE FOR COUNT.
TS INDEX GETS STACK POINTER
LDA A #1 INITIALIZE COUNT,
TST . 1, X TESTS FOR HI DIVISR BIT ON
BMI  DIVE SKIPS IF ON.

pDIVL INC A - COUNTS LEADING ZEROS
ASL 2% LEFT JUSTIFIES X1,2
ROL 1. ¥
BHI  DIV2 SKIPS IF NO LERDING ZERQ
CMP A #17 TESTS FOR ALL ZERQ DIVISOR.
BNE  DIV1 GOES BACK IF BITS LEFT.

DIV2 STRA. &Y SETS COUNTER. .
LDA B 3. X BA GETS ORIGINAL
LDA R 4. X DIVIDEND VALUE,
CLR  3.¥ CLEARS 3.4 FOR FORMATION

CLR 4, X OF THE QUATIENT.

-
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PAGE

pasr’2
i S
Erouadl” 4
ausrs
basre
aass 7
RS 7S
aasra
aas8a
8as81
AAS82
bases
AES84
BRsES
aas8s
BASsS”
fEas88
PasEsR
aEsLa
aaasl1
aase2
aasaz
OS99
QaEsas
qes9s
Bgaser
am8Rg8
L
aueag

RoeRl

gieas
aeeas
agead
aeens
aasfe
aaear”
TATAL

q

FFFS
FFFA
FFFL
FFFE

9104
FE4F
9163
FCag

ERRORS GaB848

ory
DIy

IRR
SHI
NMI
RST

4
2

END

Sue
SEC
Bcc
RHDD
ADC
CLC
BRA
SEC
ROL
rOL
LSR
ROR
DEC
ENE
5TH
STR
INS
INS
INS
PUL
PUL
RTS

FDE
FDE
FCE
FOB

MM MDD

yles)

-
L—‘l'

1. X
DIV
20N

1. §
DIVS

d. X
3 \'
l,k
2 N
a. X
LIV
AR1
RRA

STORES

Fol1u4
$FEYF
#0188
FFCOG

&

START OF DIVIDE LOOP

SKIP IF DIVIDEND < DIVISOR.
RESTORES DIYIDEND IN BR. '

CLEARS THE CRRRY.

SKIPS NITH CARRY CLERR.

SETS CARRY TaQ 1.

SHIFT CARRY INTQO

QUATIENT N3. 4

SHIFTS DEVISOR X1.2 '
RIGHT ONE.

DECREMENTS COUNTER.

GOES BRCK IF NOT DPONE.

STORES REMAINDER IN ARA.

CLEANS UP THE STACK.

QUATIENT IN ER
EXITS ROUTINE.

INTERRUPT RERQUEST VECTOR.
SOFTHWARE INT. VECTOR ARDDR
NIN-MASKRELE-INT. YECT.
RESTART YECTOR RDPDRESS.

OF FDS SOURCE LISTING.

END
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gae0l
gEeas

a3 X
\Eﬁgﬁ4
aaeas
aargs
agoar
aapanRs
aeaa9
. bEeR1a
aaail
aa912
BenLs
gaal4
aee1s
gpale
geaLrs
nEa1s
gaal1e
pagza
agaz1
apaz22
aaa2c
apa2d
aeazs
aopze
aaa2 7
22328
“eh_ 29
agaaza
veasi
gagsz
geazss
aaasd
aaBpss
aaass
aRasy
gop3s
geasa
Baado
aen41
gaag4z
aoads
ao644
g0045
auo4s
aandr
gee48
ge049
gease
gaes1
geasz
aeass
i 54
"~ oSS
aanss
aeasy
aaa58

PRGE @Bi?

29840
aens
goad
aead
oeas
aade
gaps
aear
aeas
naen
geac
aaog
o011
o014
a81e
ga1A
ga1c
aele
0620
Ba22
eaz4
aa2s
au2Aa
gazc
a02E
aaza
aaz2
88335

8948

NAM PDS-Y3A
oPT 0. NOG

PROGRAMMED BY ERIC JAMESON

COPYRIGHT 1976 SPHERE-CORPORATION
791 S0.- 58@ M. ; BOUNTIFUL, UTRH 84818

SPHERE RESERYES ALL RIGHTS FOR THE REFRODUCTION.
PDISTRIBUTION AND USE OF THE PDS SOFTHWARE.

NO COFPIES MAY BE MADE OR DISTRIBUTED WITHOUT THE
HRITTEN FERMISSION OF SPHERE CORP.

THE PROGRAM DEVELOFMENT SYSTEM (PDS ¥3R) IS R SET OF
FROGRAMS RESIDING -ON ERRSAELE PROGRAMMABLE RERAD ONLY
MEMORY HHICH RLLOW EVEN THE SMALLEST USER TO USE HIS
SPHERE- SYSTEM RS R COMPLETE COMPUTER SYSTEM FOR THE
DEYELOFMENT OF COMPUTER FPRUOGRAMS.

TOWRRD: THIS END. THE 4 PDS EPROMS CONTRIN R CURSOR
EASED EDITOR. A MINI-ASSEMBLER.: AND -THE SFHERE DEBUGGING

AID ¢SPRY. AS WELL RS A SET OF UTILITY ROQUTINES TO DO 16

BIT MULTIFLY AND DIVIDE, RSCII-TO-=RINARY. AND
EINARRY-TO-ASCII ROUTINES.

MEMORY MAP

TMP Eau $ao
THP1 EQU Foz

- JOBUFF EQU . $35

RRE  EQU  $84 16 BIT ACC. PSEUDO REG B.
ARZ  EQU  $84 _HI BYTE OF ARE.
AR2 ~ EQU  $83  _LO BYTE OF ARE.
ARA . ERU  $86 - 16 BIY ARITH PSEUDO REG A.
AR1  EQU  #8&  -.HMI BYTE OF ARA.
RRA  EQU  $87 _LO BYTE OF ARA.
DIGIT EQU  $88 - BYTE USED BY ASCRIN FOR TMP.
QUTEND EQU  $0A - END OF . OUTPUT BUFFER TEXT.
BUFADR EQL  $8C START OF I/0 BUFFER (PTR)
BUFEND EQU  $8E PTR. "TO END OF I1/0 BUFFR.
QUTBUF EQU  $11 START -OF QUTPUT: BUFFER.
SRCADR EQU $14 SQURCE FOR TENT MOVES.
DSTADR EQL  $16 DEST. ADDR.FOR TEXT MOVE.
NDMEM EQU  $1R . -LAST ADDRES OF REAL MEMORY.
CSRPTR EQU  $1C PTR TO CURSER ON SCREEN.
BUFPTR EQU  $1E TEMP PTR USED BY QUTSTR
BUFFLO EQU  $28 PTR TO END OF -LOW EDIT TXT.
BUFFHI EQU  $22 - PTR TO START OF HI TEXNT.
SCNPTR EQU  $24 “PTR. TQ BUFFRD TXT START.
SRCASM EQU  ° $26 * PTR TQ ASSMBLR SOURCE CODE.
ONDYAL EQU - $2A HAS RSSMBLR OPERND VALUE.
SYMYAL EQU  $2C YALUE PUT IN ASSM. SYMTBL.
BRKSAY EQU  $2E-  TEMP SAVE FOR BRKPT 'DATA.
BRKADR EQU - $3@ .~ + RRPDRESS OF BRERKFOINT.

CEDIT -“ERU . $32° ' @ IF EDITOR IS NOT RUNNING

I-0 BUFFER FOR DEBUGGER

PCYAL EQU — #48 PROGRAM COUNTER FOR RSSM.

@
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0054 . * INITIRLIZATION

oaaoq *

5_/ "C ' *

aeas 7 *

aoase ‘ * THE INITIRLIZRTION ROUTINES SET UP THE INITIRL YALUES
aaass * UPON SYSTEM RESET.

Beasg a* J

aear1 i

paar2 Foeao ORG $FCHA

gears FCaa 8E B1FF RESTRT LDS #$1FF SETS STACK FUOINTER

gBard FCe: 3@ TSX MOYES STK FTR TO INDEXN REG
gaars FCo4 DF 25 STX SRCASM SETS RSSEMELR QUTPUT PTR
vRars FCBe DF ac STX BUFRLR INIT INFUT BUFFR RDDR
paary Freg g8s ar LDR A #4r7 INHTLZ. KEYBUORRD PIRA.
aeare FCoR 7 Fool STR A #Faal

8nare FCoep CE BFFF LoX #¥FFF LAST LOCATN OF MEMORY.
goaga Foia DF 8E STX BUFEND INIT END-OF-EDIT BUFFR
gaasl FCiz2 DF 1R 5TX ENDMEM INIT END-OF-MEM RDOR.
gaes2 *

aea3_z *

aoag4 *

aengs *

aupge »

aapery * COMMAND LRNGURGE

ganss »

ane89 * THIS EXECUTIVYE RCCEPTS COMMANDS FROM THE KEYBORRD TO
aLpsa * DETERMINE WHRT UTILITY IS TO EBE RUN. INVALID COMMANDS
£ 791 * WILL SFACE THE CURSOR DOWN ONE LINE. DD NQOT SPACE OFF THE
BewS2 * BOTTOM OF THE SCREEN.

geess *

Baes4 *

gapls Fri4 80 10 EXEC BSR HOME CSRPTR IS HOMED.

vganss FC1e &0 20 BSR CLERR CLERRS SCREEN

auesrF FC18 BL FD1e EXEC1 JSR CRLF NEW LINE.

aense Fr1e B FESC JER INFCHR GETS & DISFLRYS CHR.

o899 FCIE 81 v1 CMP A #£81 TESTS IF RSSEMBLY COMMD.
aei1ae Foze 26 83 EBNE EXECZ SKIPS IF OTHER COMMAND.
181 FC22 BD FDR1 JSR ASHELR JUMPS TO RSSEMEL FRROGRM
ge1e2 FC25 81 85 EXEC2 CMP R #$aS iESls IF CONTRL "E”,

ge18s FC27 26 82 ENE EXECS SKIPS IF NOT EDIT CMD
aa184 FC298 80 38 ESR EDITOR JUMRPS TO EDIT TEXT.

ea18s FC2B 81 84 EXECZ CHMP R #%04 TESTS FFOR CONTRL “D-.
Ra10s FCZD 25 ES BNE EXECL LOOPS BACK IF NOT DEBUG

8v187 FC2F 7E FE4F JMP DEBUG JUMPS TO DEBUGGER.



PAGE 884

pa1as
ap11e
g 11
b1l

ea113

90114 '

a0115
0o116
ee117
pa118
0e119
BR126
0e121
na122
ap122
Bo124
ap125
pe1zE
aa127
an128
0e129
aa1za
8o1:1
ga1z2
88133
va134
pa1zS
B136
6 37
gLze
Pa139
ve1486
0a141
88142
08143
Ba144
88145
Vo146
86147
89148
86149
ae156
8@a151
Ba1s52
8e153
89154
80155
va1s5s
88157
ve158
08159
ae168
90161
g s2
Buie3
ve164
39165

PDS-¥3IR

¥ EF R EEREEEXEEREEEEEEREEEFREEEFTEEFEEEEEEEEEEEEREEREEREEERREEEERER

THE EDITOR

THE EDITOR RLLOWS INPUT FROM THE KEYEOARD INTQO R
BUFFER MEMORY. INPUT IS DISPLRYED ON THE SCREEN. WHEN
IT IS TYPED IN., THE SCREEN TEXT CAN THEN BE EDITED BY USE
OF THE CURSOR. WHEN THE SCREEN IS FULL OR EDITING IS5
FINISHED. THE DATA IS SCROLLED OFF THE SCREEN INTQ THE
EDIT BUFFER. WHEN TEXT IS SCROLLED OFF THE TOFP OF THE
SCREEN. IT IS STORED FROM THE BUFFER RDDRESS POINTER
(BUFRDR> TOQ THE LOW BUFFER POINTER (BUFFLO). BUFFLO
POINTS TO THE END OF TEXT + ONE (I.E. IT POINTS TQ THE
FIRST UNUSED BYTE)>. HWHEN IT IS SCROLLED OFF THE BOTTOM
OF THE SCREEN. IT IS STORED IN THE TOP DF THE EDIT EUFFER.
THE TEXT GOES FRROM THE HIGH BUFFER POINTER (BUFFHIY TQ
THE END OF BUFFER FQINTER <BUFEND).  BUFFHI PQINTS TO
THE END OF TENXT - ONE (I.E. IT FOINTS TO THE LRST UNUSED
BYTE IN THE BUFFERY  WHEN THE TEXT IS SCROLLED UP
OFF THE TOP OF THE SCREEN. TEXT IS TAKEN FROM THE HIGH
RRER OF THE EPIT BUFFER RND DISFLRYED ON THE LRST LINE OF
THE SCREEN. HHEN TEXT IS SCROLLED DOWN OFF THE BOTTEM.
TEXT. IF ANY EXNISTS. IS MOVED FROM THE LOW EDIT BUFFER
ARER TO THE TOP LINE OF THE SCREEN.

UF ’
SRR BUFFLO~ BUFFHI BUFE’*‘?

lLiz|v]e] [8lofelr [efrla] | [ [ [ [ ] plrlrle s

POINTERS USED

CSRPTR  POSITION OF CHARACTERS INSERTED ON THE SCREEN
SCNPTR  POSITION OF START OF EDITED TEXT ON SCREEN.
BUFADPR  START OF TEXT BUFFER IN MRIN MEMORY.

BUFEND  END OF TEXT BUFFER IN MAIN MEMORY

BUFFLO  END OF TEXT SCROLLED OFF TOF OF SCREEN.

BUFFHI ~ START OF TEXT SCROLED OFF BOTTOM OF SCREEN.
BUFLEN  NOT CURRENTLY USED.

EDITOR COMMANDS

“"UP ARRQW" MOYES CURSOR UP ONE LINE; CSRPTR GETS
CSRPTR-32; CALL NDRFLO.

"DOWN ARROW" MOYES CURSOR DOWN ONE LINE: CSRPTR GETS
CSRPTR+32; CALL QVRFLO. v

“RIGHT ARROW" MOVES CURSOR ONE POSITION RIGHT: CSRPTR
GETS CSRPTR+1; CALL OVRFLO
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faler * “LEFT ARROW" MOYES CURSOR ONE POSITION LEFT:; CSRPTR
PALER ¥ GETS CSRPTR-1; CRALL NDRFLQ

b o9 a S

ad17a * “CONTROL & LEFT ARROM (ON KEYBROARD>" LEFT JUSTIFY CURSOR;:
06171 * CSRPTR GETS CSRPTR TRUNCATED:; CRALL NDRFLO FOR SCNLOC CHK
Qe1rs2 *

aa1r * “PUTCHR" QUTPUTS CHRRACTER: CSRPTR GETS

aa1r,4 * CSRFTR+1: GOES TO OYRFLQ.

aa1rs *

va1re * U“ENDCHR" TERMINATION CHAR: CLEAR EDIT FLAG:

aa1vv * EXIT THE EDITOR.

au17°8 ”

68173 * “HOME" HOMES CURSOR POINTER: CSRPTR GETS EB98; NDRFLO.
aa18a *

ggi&i I “CLEAR" CSRPTR TO END OF THE SCREEN GETS SPRCES.

aa1es

601383 * "CTRL I" INSERT R LINE RT THE LAST LINE ON THE SCREEN:
ggigg : CALL 0¥R1 (SCROLLS UP ONE LINE>; CSRRPTR GETS E1EW.
aaise ¥ YCTRL D" DELETE LRAST LINE: SCROLL DOWN (UNDRZ2):

%giS? * CSRPTR GETS E1EQ.

ga1ee *

ae183 »

ae158 *

ae1351 e

aa19:2 * QVERFLOW CHECKS IF SCROLL UP IS NEEDED:; IF IT IS, IT
86e193 * SCROLLS UFP RAND MOYES DATAR TO & FROM THE BUFFERS

£ 94 i

ger195 * QYRFLO: IF CSRPTR < E208 THEN RETURN: IF EDIT IS ON THEN
gu196 * OYR1: BUFFLO+ GETS SCNPTR TQ “C.R. 7

881987 * DSTRADR GETS CSRPTR GETS E1E8 (LRAST LINE ON SCREEN):
ea19s * IF EDIT IS ON AND BUFFHI < BUFEND THEN MOVE THE TENT
gaigg * FROM BUFFHI TO “C.R. ~ TO THE LAST LINE.

Be2ac »

bezo1 *

gezes *

vgzes *

vazo4 * UNDERFLOW CHECKS IF SCROLL DOWN IS NEEDED RAND MOVES
0a205 * DATR TO RAND FROM THE BUFFERS. CURSER HRD BEEN

ae206 * MOVED OFF THE TOP OF THE SCREEN AND IS NQW PUT RT THE
ao2aer * HOME FOSITION ON THE SCREEN.

aaz208 *

0ez2es9 * NDRFLO: IF CSRPTR > DFFF THEN RETURN (GO TQ OVRFLO;
gez21a * IF EDIT FLAG IS ON THEN MOVE LAST LINE TQ BUFFHI
80211 *  ON DOWN: SCRLDN:; CSRPTR GETS EGQBQ; MOVYE LINE FROM
ga212 *  BUFFLO TO FIRST LINE ON THE CRT.

80213 *

09214 *

08215 *»

ga216 »

aaz21v * NOTE: DON‘T SCROLL OFF SCREEN IN EXEC UNTIL RAFTER
Q218 " THE EDITOR HRS BEEN RUN.

e~"19 *

Lwa28 * NOTE: EVERY LINE MUST HAVE R C.R. ON IT.

2
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0222 FCI2 CE EOPA HOME  LDX #$E000  LOADS HOME POSITION

AR223 FC35 DF 10 STX CSRPTR  STDRES HOME IN CURSOR PTR.
@ﬂﬂai FC37 29 . RTS RETURNS TO CALLER.

6. 285

BA227 FCIS C6 60 CLEAR LDA B #$60 LOADS BLANK <C. R. ).

BR228 FC3R CE E2a@ LDX #$E200  LOADS END-OF-SCREEN PTR
8e229 FL3ID B2 CLEAR1 DEX DECREMENTS BLANKING PTR.
PR238 FCIE EF @8 STR B 8,X BLANKS LOCATION

BA221 FC49 9C 1C CPX CSRPTR  TESTS IF DONE

PA232 FC42 26 F9 BNE. CLEAR1  BRANCHES BRACK IF NOT DONE.
PA233 FC44 29 RTS RETURNS

AR234 *

AR235 *

PO23E *

PA237 * GETCHR INPUTS A CHARACTER INTO ACC A WITHOUT
ggggg : MOVING THE CURSOR. AND BLINKS THE CURSOR
20248 FC45 DE 10  GETCHR LDX CSRPTR  LOADS CRT CURSOR POSITION.
80241 FC47 62 80 comM 8, X COMPLIMENT ¢FLASH PDSITION)
PA242 FL49 CE 26F@ LDX #9968 LOADS BLINK COUNT YALUE.
Pa243 FC4C 83 GET1  DEX COUNT GETS COUNT-1.

P0244 FC4D 27 FS BEQ GETCHR  RESETS CTR WHEN TIMED OUT.
PR245 FC4F 7D Fodd TST $FH01 TESTS IF A CHAR TYPED IN.
BaZ4E6 FLS2 2R F8 BPL GET1 BRANCH IF CHAR NOT ENTERED.
88247 FCS4 DE 10 LDX CSRPTR  LOADS CURSOR POSITION
PE248 FLSE AS 00 LDA A 8. ¥ TESTS IF BLINKED ¢SOLID).
AR249 FL58 2R 82 BPL GET2 SKIPS IF NOT BLINKED.

§ SO FCSA &3 89 coM 8, ¥ CLERARS THE CHRRACTER.
Gbz51 FCSC BS FOBA GET2 LDA A $F880 LOADS A HITH CHAR.

Pa252 FCSF 39 RTS .~ RETURNS TO CALLER.

253 #

D254 *

pa2ss *

0256 *

pp257 * EDITOR IS THE MAIN ENTRY POINT FOR EDITING.
258 *

PP259 FC6B DE 8C  EDITOR LDX BUFADR  BUFFLD GETS THE

BR26Q FCE2 DF 28 STX BUFFLD  YALUE OF BUFADR.

PR261 FC64 DE GE LDX BUFEND  BUFFHI GETS THE

PR262 FCEE DF 22 ST BUFFHI  YALUE OF BUFEND

BR2632 FCE8 8D C8  REEDIT BSR HOME ENTRY POINT FOR

0264 FCER 8D CC BSR CLEAR RE-EDITING TEXT.

PP26S FCEC 97 22  EDITRD STA A EDIT TURNS ON EDIT MODE .

P26 FCSE DE 1C  EDITIN LDX CSRPTR  SETS SCNPTR TO CSRPTR
PO257 FC7O DF 24 STX SCNPTR '

PR2ES #

0p269 *

PO27@ FCF2 8D D1 EDRERD BSR GETCHR X GETS CSRPTR & R GETS CHR.
8P271 FC74 81 1B  ENDCHR CMP R #s$1B TESTS FOR AN "ESC" CHAR.
PO272 FCFE 26 04 BNE ED1 SKIPS IF NOT EDIT END
@B273 FCF8 7F 9932 CLR EDIT TURNS OFFF EDIT FLAG
9274 FOPB 39 RTS EXITS THE EDITOR

¢ 75 FCPC 8D 82 ED1 BSR INSERT  EDITS CHARACTER. .
bve76 FCTE 20 F2 BRA EDREAD  GUES FOR NEXT CHARACTER.

2
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ggQZg : FOLLOWING IS THE MARIN EDITOR EXECUTION LOOP
an2g8a *

ﬁm’)bi E S

&_Be *

REZ33 *

8u284 FC8A 81 89  INSERT CMF A ##89 TESTS FOR R CONTROL “I-.

ee285 FC82 2D 16 BLT DELETE  SKIPS TQ DELETE COMMD.
828 FC84 2E a2 BGT CR SKIPS FOR NEXT TEST.

vez2s8y FC8s 28 ra BRA 0VR1 SCROLLS UP ONE LINE

ae2s8 *

80289 *

Be29a FCeg 81 ab CR CMP R ##8D TESTS FOR CRRRIRGE RETURN.
68291 FCSA 2D As BLT HOME SKIPS IF HOME CSR COMMD.

gaz92 FC8C 2E a2 B8GT RTCSR GOES TQ NEXT COMND TEST.
Be293 FCB8E 86 s@ LOR A #%c0 LOADPS INTERNAL C.R. YALUE.

Ba294 "

ap29s i

gaz29e FC8@ 81 12  RTCSR CMP AR #3$12 TESTS FOR RIGHT RRROMW.

00297 FCS2 20 2 BLT SUBR32 SKIPS IF AN "UP RRRON".
Qe238 FC84 2E 88 EGT LFTCSR  SKIPS IF A "LEFT RRROW".
062989 FCS6 DE 1C  RTRARRO LDX CSRPTR  LORDS CURSOR POINTER.

gazae FCog 2 1F BRA PUTCH1I  STORES & INCREMENTS CSR.
aazel *

aazaz *

6aze3 FCSA 8D 3SF  DELETE BSR UNDRZ SCROLLS DOWN 1 LINE.

gaza4 FCRC 28 &R BRR OvRZ2 CSRPTR GETS E1E@ C(LRAST LIN).
apIas *

vaIee ol -

E 97 FCSE 81 14  LFTCSR CMP R #$14 TESTS IF "LEFT RARROK".
QEsa8 FCRa 20 26 ELT RDDIZ SKIPS IF "DOWN RRROW".
eaze8 FCR2 2E B3 BGT CLER . SKIPS FOR NEXT TEST.
gaI1e FCR4 B9 DEX SuUB. 1 FROM CSRPTR.

g%?ii FCRS 28 13 BRA PUTCH2  STORES CURSER POINTER.
azis *

eaz13 FCA7 81 1F CLER CMP A #$1F TESTS FOR CTRL BRCK ARROMW.
Quz14 FCRS 2D 8D BLT CLERAR GOES TO CLERR SCREEN.
8e315 FCAE 27 &2 BEQ LFTIJST  MOVES CSR TO LEFT OF SCREEN.
gesie *

ae31v * ALL OTHER CHARACTERS FALL THRU TO PUTCHR.

au318 *



PRGE

aa32e
aaz21
pas22
g 23
aos2

8eI25
vaI2e
eas2r
aaz2e
88329
au33e
Baz31
BO33E
ea333
gas34

BB336
Qassvw
aa238
oez3e
aaz4o
ea341

#B343
0az44
8" "48
Heodb
8ez47

ea343
aazag
ge351
0a352
Ba35E
aa354
Bazss
Baz38e
0a357
aazs8
Ba35s9e
eese@

aas

FCRD
FCRF
FCE1
FCB2
FCBS
FCB7
FCBR
FCBA
FCBC

FCBE
FCCo
FCC2
FCCS
FCC4
FCCe

FCee
FCCR
FCCB
Fcce
FCCE

FCcbe
FCDS
FCDS
FCcor
FCDY
FCDE
FCDE

PDS-Y3RA

DE
81
ar
A7
a1
27
as
DF
20

8C
=C
(o)
8D
8D
sp

1c
ap
a4
aa
68
Sp

iC
12

1C
248

FE
Be

* PUTCHR DISPLRYS R CHRARRCTER ON THE CRT DISPLRY AND
* INCREMENTS THE CURSER PQOINTER RS WELL RS CHECKING
: AND HANDLING CARRIRGE RETURNS.
*
*
PUTCHR LDX CSRPTR LORDS OLD CSRPTR.
CMP AR #28D TESTS FOR EXTERNAL C. R.
BEQ CRLF1 SKIPS TO DO R C. R L.F.
STRA a.%X DISPLRYS CHAR ON SCREEN.
CMP AR #$c8 TESTS FOR INTERNAL C. R.
CRLF1 PBER CRLF SKIPS FOR CR. LF.
PUTCH1 INX INCREMENTS CSRPTR.
PUTCHZ2 S5TX CSRPTR SAYES NEW CSRPTR.

ERA NDRFLO TESTS FOR OVRFLO & UNDRFLOQ.

SUBI2 LDX CSRPTR  LORDS CURRENT CRSR POSITION.

LDA B #32 LOADS LOOFP COUNT.
SUB22A DEN DECRIMENTS CSRPTR.

DPEC B - DECRIMENTS LOOF COUNTR.

BNE SUB3I2R  SKIPS BACK IF NOT DONE.

ERA RADDZ2 SKIPS TO CHECK UNDRFLO.
RDD3I2 LDR B #32 LOADS LOOP COUNTER.
RODIZ2A INX INCRE. CSRPTR IN INDEN.

DEC B DECRIMENTS LOOF COUNTER.

ENE RDDIZ2R  SKIPS BRCK IF NAT DONE.
RDD2  STX C5RPTR  SAVES CSRPTR

NDRFLQO C(UNDERFLOW)> CHECKS FOR THE CURSOR GOING OFF THE
TOP OF THE SCREEN. THE INDEX REG. CONTARINS THE CURSOR
POINTER WHEN THE ROUTINE IS ENTERED.

L I O

EGBB NDRFLO CPX #$EBBB  TESTS IF CSRPTR >= DFFF

ae

32

D

BGE OVRFLO  SKIPS IF CSRPTR GRERTER.
LDA B EDIT TESTS IF EDITOR IS ON.

BER UNDR2 SKIP TO EXIT IF EDITOR OFF.
BSR MOVEZ MOYES LAST LINE TO BUFFHI.

FD73 UNDR2 JSR SCRLON  MOVES ALL LINES DOWN ONE.

3R

BSR MOVES MOYES BUFFLO TQ TOFP OF CRT.
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ae362
PA3e
£ 649
QERES
BBsce
aazer
aazesd
gazes
aazrve
vazy1
aazre
Bazrs
883?4
30 ‘-l -
883?6
00 \l :
aazxr8
gazra
vazso
gaze1
aaI82
Bazes
vaz8d
auzes
GRz8s
Bazer
aazas
£ "ga
Oes S0
Haza1
aaz92
Basas
Ba394

veIfE
ap3s?
aesas
aa399
va40a
aa461
oa4a2
0a403
va464
08485

a9

FCE@
FCES
FCES
FCEV
FCES
FCEE
FCED
FCEF
FCF1
FCF2
FCFS
FCF7

FCFS
FCFA
FCFC
FCFE
FDaa
FDaz
FDi4
FD&E
Fpag
FDSE
FD@D

FDEF
FD11
FD1Z
FD15

FD1s&

FD18 2

FDS=Y3IA

8C
.-'\8
8D
D5

=1

DE
9C

27
Sp
DE
DF
29

D&
27

DE .
bF
DE
sD
DF
8D
CE

DF

D&
c4
D7
29

Ez2oa
12
11

32

F ac

22

8E
aE
44
14

22

2
=
16
24
34
l—@
53
E1E@
1C
16

iD
Ea
iD

Ba
F5

* OVERFLOWN CHECKS FOR SCROLLING UP (CURSOR IS OFF
* THE BOTTON OF THE SCREEN); INDEX CONTRINS THE CURSOR
* POINTER UPON ENTRY.

*

% /

OVRFLO CFPX #$E200 TESTS AND EXITS IF
BMI OVREXT  CURSOR ON SCREEN.
BSR 0vR1 DOES OVR1 CHECKING.
LDA B EDIT TESTS IF EDIT IS ON.

BER OVYREXT  EXITS IF IT IS OFF.
LDX BUFFHI ~ LORDS HI TEXT POINTR.
CPX BUFEND TESTS IF PTRS NOT ERQU.
BER OVREXT  EXITS IF NO TEXT
EsSR MOYEIR  MOVES CHRS TO LAST LINE
LDX SRCAPR  RESETS NEW BUFFHI
STX BUFFHI ~ LOCATION.

OYREXT RTS EXITS BRCK TO EDIT.

OVR1 DOES RCTURL SCROLLING UP.

OYR1 LDR B EDIT TESTS IF EDIT IS ON.

BEQ OVR1A SKIPS IF EDIT OFF.

LDX BUFFLO  LOADS TEXT PTR LOW.

STX DSTRADR  DESTINATION OF TEXT MOVE.

LDX SCNPTR  SQURCE. FOR MOVE.

ESR MOYEL MOVES LIN1 TQ BUFFFLAQ.

STN BUFFLO  SRYES NEW BUFFLG PTR.
O¥YR1R BSR SCRLUFP  SCROLLS SCREEN UP 1.
OvR2  LDX #$E1EQ  CURSOR GETS PUT ON

STX CSRPTR  LAST LINE

5TX DSTRDR INIT DEST FOR NEXT MOQVE.

" FOLLOWING MOYE THE CURSOR. \

*

LFTJST LDA B CSRPTR+1 LORDS LO BYTE OF PTR.
AND B #$EQ TRUNCRTES TO LEFT OF LINE.
STAR B CSRPTR+1 SAYES L. J ED PTR.
RTS RETURNS TO EDITOR

*

*

CRLF BSR RDD3I2 LINE FEED.

BRA LFTJST  CARRIARGE RETURN.
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aaqars
aa4a8
8/1a9
r_1a
86411
gu412
00413
aa414
06415
nad41e
06417
eaq1e
06419
au4z2a
86421
ae4:22
Ba423
aa4:4
20425
aa426
6a42v
ge428
a@e4239
aa4:a
ae431

£ 33
6434
Ba435
AA426
BA43I7
AA438
Be4z9
pR44A
8441
AR442
9443
80444
08445
80445
8447
a0448
08449
pa450
28451
aR4s52
#8452
aa454
Pa455

aia

FD1A
Foic
FD1E
FDZ8
FD22
FD24
FD25
FD27
FD29
FOZR
Fo2C
FDZE
FoI@
FD31
FD33

FD3S
FD3I7
FDI8
FDIA
FDIC
FDIE
Fp3a
FD41
FD4z
FD45
FD4ar

PDS-Y3IA

OF
DE
C

-

SRR L) R VRS ) OV
BT 00~ M0

]
mw

k

D
20

DE
ag
Ee
DF
DE
EX
a8

DF

yhy
o Ty

14

ag
14
18
aa

1é
Y5

THE CRT.

¥ EREEF EE XXX

MOVER LDX
STX

LDX

CFPN

BERQ

DEX

MY31 CPX
BEQ

DEX

LeR

CHMP

ENE

- INX
My3Iz2  STX
BRA

¥ EEFEEXEFEXSE

MOYE  LDX
MOVELIR INX
MOVEL LDR
STX
LDX
STR
INX
STX
CMP
BNE
MOVEXT RTS

MOVE INSTRUCTIONS MOYE FROM ONE BUFFER ARER TOQ
ANOTHER BUFFER RRER

MOYES CRLCULATES THE SQURCE RAPLRESS OF THE DRTA IN
BUFFLO C(IF IT EXISTSY FOR MOVING TD THE FIRST LINE ON

MOVE 1 IS THEN ENTERED TQ DQ THE MOYING

SCNPTR
DSTADR
BUFFLO
EUFADR
MOVEXT

BUFRDR
MY32

B a.¥

8 #¥c0
MY31

BUFFLOD
MOYE1

MOVE1L

IN THE INDEX REG. .

DSTADR
B ##$c50
MOVE

CSRPTR GETS EBGA (HOME)
SETS MOYE RDDRESS

LOADS LO BUFFR AODR.

TESTS IF DRTA STRING
EXITS IF EMPTY.

MOYES BARACK FROM BLANK.
TESTS IF SRCRDR = BUFFRADR.
MOYES IF STRRT OF LINE
NEXT LOHER CHAR.

GETS SOURCE CHAR FOR TEST.
TESTS FOR "C.R. *

SKIPS BRCK UNTIL "C. R "
POINTS BRCK TO FIRST CHRAR
SAYES L0 RDDRESS.

MOYES DRTA.

MOVEL MOYES R SET OF CHRARACTERS FROM EITHER THE TOP
LINE OF THE SCREEN TO BUFFLO OF FROM BUFFHI TOQ THE
BOTTOM LINE OF THE SCREEN. THE SOURCE RDDRESS IS FPRSSED
THE DESTINATION RDDRESS IN DSTRDR.
AND THE MOVE IS TERMINATED BY R "C. R " IN THE LINE OF
TENT BEING MOVED. -

LOARS SQURCE RDDRESS INTQ X E
POINTS TO NEXT SQURCE CHAR.
LOADS SOURCE CHARRCTER.
SAYES THE SDQURCE FOINTER.
LORDS DESTINATION RDDRESS
STORES CHRR. IN DESTINATION
NEXT DESTINATION RDPDRESS
SAVES DESTINATION PTR

TESTS IF MOVE FINSHED (CR).
SKIPS BARCK IF NOT DONE.
RETURNS TQ CALLER.
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89455 * MOYES SUBROUTINE

& 3§ * ‘

BIgs9 % THE MOYEZ SUERQUTINE MOVES THE LRST LINE ON THE
a8468 * SCREEN TO THE HIGH ARER OF THE BUFFER (BUFFHIY DURING
aadel * SCROLLING. THE TEXT IS TEMPORARILY STORED ON THE STRACK
86462 * DURING THE MOVE. THE MOVE IS TERMIINATED BY A "C. R. "
ae4es ¥ THE TEXT IS STORED RT BUFFHI ON DOWN.

08464 *

aa46s s

0@466 "

gadear *

oa468 FP42 8D BE  MOVEZ BSR OvR2 X GETS RDDR OF LRAST LINE.

aa4e9 FD4[ 5F CLR B - SETS TERMINATION FOR

ae47/8 FP4B 37 MyY21 FSH B STACK POPFING.

ae471 FD4C Ee 99 LbA B . X LORDS SOURECE CHRR.

0a4r2 FD4E B8 INN POINTS T NEXT CHAR

aa47s FDIF C1 68 CMP B #$50 TESTS IF LINE TO ."C.R. "

va474 FD5S1 26 F8 ENE MY21 MOYED TO STRCK

oa47°5 FDSE DE 22 MY22 LDX BUFFHI INIT. DESTINRTION.

8e47s FDSS EV 88 MY23 STA B 4. N STORES CHRR

aa4rs7 FDSY 8= DEX POINTS TO NEXT LOCATION.

ea4r8 FOS2 DF 22 STN BUFFHI UPDRTES BUFFER PTR.

479 FDSA I3 PUL B =~ GETS NEXT CHAR.

0a480 FDSE C1 648 CHMFP B #88 TESTS IF ALL CHRS STORED

ga481 FOSD 26 Fs ENE MY23 SKIPS BRCK IF NOT STORED

epq482 FDSF 39 MOVEX RTS RETURNS TO CALLER.

39484 * SCROLLUP MOVES RLL LINES LUIP 1, & CLEARS LAST LINE.
04835 *

ga4ee FDe@ CE EQBA SCRLUP LDX #EEDOE  SETS CRT HOME FOSITION.

6e487 FDeI E6 28 SCRP1 LDPA B $20. X GETS CHAR FROM NEXT LINE.

vu4e8 FpPeS E7 89 STR B oa. X STORES CHAR ON PREY. LINE.

Qe48% Fpe7 A8 INX POINTS TO NEXT LINE.

Ba488 Fpeg 8C E1EQ CPX #$E1EQ TESTS IF MOYE DONE.

08491 FDsE 26 Fo BNE SCRP1 GOES BRCK IF NOT DUONE

va4[82 FPeD DF 1C STX CSRFTR  SETS CSRPTR TQ LRST LINE

Q@493 FDeF B FCZI8 JSR CLERR CLERRS LAST LINE.

Ba434 FDra 389 RTS EXITS.
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0496
fR497
£ 98
AE499
paSHR
pASH1
PaSa2
pASAZ
BaSH4
aa505
ARSHE
pasHy?
BaSHS
peSAS
paS1a
pAS11

gas13
88314
gas1s
Be316
aa351 7
0as18
€ 19
BEra20
aa521
eps22
aad2s
aa524
aas25
eas26
aasar
aes528
aas29

012

FD7R
FDre
FDrge
FDrR
FDC
FOrD
Fpga
FDS2
FD84
FDES
FD&r
FDSAR
FD8C

FD3D
FDSF
FD3a1
FDS3
FDI&
FD28
FD9A
FDIC
FD3D
FDSF
FDR@

PDS-¥Y3R

DE
RE
DF
ED
DE
3¢
27
ag8
28
39

a1

¥

SCRLDOHN MOVES RLL LINES DOWN ONE RAND
* CLEARS THE TOP LINE ON THE SCREEN.
* ’ .

E1DF SCRLDN LDX

aa
28
1c

DFFF
Fd
5@

a0
EG1F
Fa

11
aa
1E
FCRD
iE
5/5)
as

Fa

SCRO1

*
*
*

QUTSTR

ouT1

ouT2

LDR
S5TR
STX
DEX
CPX
ENE
LDPR
INX
STR
CPX
ENE
RTS

B
B

#SE1DF
a, N
$£20. X
CSRPTR

#¥DFFF
SCRD1
#$c0

a, X
#EEBLF
SCRD2

INITIALIZES THE POINTER
LORDS DATA TO EE MOVED.
MOYES DATAR DOWN ONE LINE
SAVES CURSCOR

POINTS TQ NEXT BYTE

TESTS IF MOYE FINISHED
SKIPS BRCK IF NOT DONE.
LORDS BLANK TQ CLERR LINE
POINTS TO NEXT CHARRCTER.
CLERRS BYTE ON LINE 1.
TESTS IF LINE 1 CLERRED
SKIPS BRCK IF NOT CLERRED
RETURNS.

QUTSTRING PRINTS QUT THE STRING BETHWEEN THE
OUTBUF FPOINTER RAND THE BUFEND FOINTER.

LOX
LDA
5TX
JSR
LOX
CPX
BER
INX
BRA
RTS
NOP

A

ouTEBUF
a, §

BUFPTR
PUTCHR
BUFPTR
QUTEND
ourz

ouT1

BUFFTR GETS START OF TEXT.
LOARS CHAR TO BE PUT OUT.
SAYES SQURCE FOINTER.
PRINTS CHRRACTER.
RESTORES FPOINTER.

TESTS FOR END-OF-TEXT.
EXITS IF END OF TEXT.
INCRE. PTR T NEXT CHAR.
GOES BACK FOR NEXT CHAE.
EXITS ROUTINE.

UNUSED LOCATION

END OF EDITOR PROGRAM.
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@531
22
PESE3
AAS34
paSIS
pa536
paS37?
88533
AaS3S
aa54a
Pa541
aa542
PAS43
aA544
PO545
AB546
aa547
aaS48
A0549
88550
AAS51
8ass2
paS53
aa554
AASSS
6aSSE
£ 57

“

eS8
apsse
aas6a
vase1
pase:2
gaesss
08564
aases
ansee
gaser
0BS568
aese9
8asre
vasr1
8esv2
aasrs
aas574
vasrs
pasreé
vasrs?
86573
Pasrs

PDS-Y¥3R

THE MINI-RSSEMELER

THE MINI-RSSEMBLER IS R FIXED-FIELD ONE INSTRUCTION
PER LINE 2 PRSS ASSEMBLER. THE MINI-RSSSEMBLER FORMAT
IS DESCRIBED OMN PAGES 9-2 ANL S-3 OF THE SFPHERE
OFPERATORS REFERENCE MRANURAL.

THE TWO PRSSES RRE RERUIRED TOQ FORM THE LRBEL
RPDRESSES.  THE SECOND FRSS ERQUATES THE RDPDRESS FOR
LABLES REFRENCED BEFORE THEY RRE DEFINED IN THE PROGRAM.

ON ENTRY:
SRCASM
BUFFLQ

RADPPRESS OF SQURCE TEXT TO BE ASSEMBLED.
RDPPRESSED OF QBJECT CODE PRODUCED.

ON EXIT: .
PCVYAL (PROGRAM COUNTER VALUE» = LRAST LOCATION QOF
THE RSSEMBLED OBJECT FROGRAM.

ALGORITHM:

#ASMBLR: SET PASS COUNT TO ZERD: SET PCYARL TO DSTRSM:
¥ASMIA: OPERRAND VARLUE FORMED IN "ONDYRL":

* A GETS CHAR IN X& (OPERRND TYPE): X GETS X+7:

* IF CHAR X& IS A "B" THEN ONDVRL GETS YRLUE FROM SYMBOL
* TARLE ELSE ONDVAL GETS YRLUE FROM RSCBIN CONVERSION:
*SYMBL: EQURTES SYMBOL (FPC YRALUE IS THE " " SYMBOL
¥[LABEL 1> T / LRBEL VALUE:

* SYMYAL GETS PCYAL:

* IF X(1) IS RAM "=" THEN SYMVYAL GETS ONDYVYAL:

* IF NC1) IS NOT R "=" QR R SPRCE THEN IF SECUOND FPRSS THEN
» EXIT ELSE START SECON[ FPASS:

* LABEL ENTRY IN SYMBOL TRELE GETS SYMYAL:

*LDOP: PUT OFERATICON CODE INTQ THE OBJECT CODE:

#* CONVERT X(2)-X(2) INTO EBIMNRRY:

* SAYE PCYAL:

* P L GETS P C. #1i

*0PRND: FORM OPERAND IN OBJECT CODE:

* FORM ONDYAL INTQ PROFER SIZE BRSED ON CODE IMN X(&)i

* STORE NEW OFPERAND VARLUE IN MEMORY:

* P C. GETS P.C.+1 OR 2;

* GET NEXT LINE OF SOURCE:

* GO TO RSM1RA:

*

*
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anse1 FPR1 FF Bea4 ASMELR CLR AR INIT. PASS CTR TQ FRST PRSS. )
€ 82 FDR4 DE 28 RSM1 LDN BUFFLQ  SETS PC CNTR TO START OF
a8y FDRe DF 48 5TN PCYAL OBJECT CODE.

aes84 FDAS DE 26 Lox SRCASM  LOADS RDOR FOR FIRST LINE
pases FOAA DF 82 ASMIA STX TMP1 SAYES ADPDR OF CURRENT LINE
aas8e FDAC Re 88 LPA A & X LOADS SYMBQOL (LABEL).

vasey FDRE Es &r LDAR B 7. X LORDS QFERAND TYPE CODE
8as2k FDPBE C1 44 CHMP B #$°8 IF @ LOADRPS DATA IN SYMBOL
ausee FDPB2 27 6B BER INDAPR  RODPRESS. GOES TO SYMEL.
06598 FPBR4 ag INX SETS INDEX TO START OF
gas91 FDBES a8 INX OFERAND NUMBER

0ass2 FDBe ag INN

gasss FDEV a8 INX

pas94 FLOER as8 INN

8asss FOBS ag INX

aas9s FDBAR 88 INX

gaser FDBE BD FF22 JSR RSCBIN  CONYRTS # TO BINARY IN B-A.
@as9: FDRE DF 2R  ASMIB STR B ONDYAL  STORES QFERAND VALUE IN
Bases Fora 9r 28 STA A ONDYAL+1 ONDYAL.

aaean "

ggeal *

aaen2 *

auens * FOLLOWING FORMS THE YRALUE FOR THE LABEL.

baeod *

gaees FDC2 DE 82 SYMBL  LDX TMP1 LOARRS ORIG LINE PTR INTQ X.
8@eBs FOC4 RS 848 LbA R 8. X LORDS SYMBOL (LABEL M.

£ a7 FOCE Ee 81 LPR B 1.X LOARDS LRBEL CONTROL CHAR.
o8 FRCS DE 44 LOX PCYAL LABEL VRLUE GETS PCVAL.
Baee? FOCA DF 2C STN SYMYAL

gae1e FDCC C1 30 CMP B #%°= TESTS IF LARBL IS EQUATED.
gue1l FOLCE 26 88 ENE RsM2 SKIFPS IF NQAT EQURTED.
gas12 FODE DE 2R LDX ONDYAL LABEL VYRLUE (SYMVAL> GETS
aaels FDL2 DF 2C STX SYMYAL THE OFERAND YALUE.

aa614 FO04 2@ 8E ERA RASM3 CONTINUES EVYARLURTION

BEs1S FODE C1 28 RASMZ2 CMP B #%7 TESTS FOR END-OF-FROGRRAM
avels FDDS 27 8A BEQ ASM3 SKIPS IF SPRCE (NOT END).
geelr FODA 7L goad TST AR3 TESTS IF SECOND FPRSE.

aae18 FODD 27 81 BER RSM2A EXITS IF SECOND FPRSS.

vee1l8 FDODF 39 RTS

Pag2v FPEG DF 84  ASM2A STA B AR3 SETS CTR TO SECOND PRSS.
gae21 FDEZ2 28 €8 BRR RSM1 GOES BACK FOR SECOND FRSS
aae22 *

vee23 W

aae24 *

aBe25 ¥ FOLLOWING PUTS THE LABLE YRLUE IN THE SYMBOL TRELE.
aasc2e ¥

Be&E27 FDE4 8D 41 RASMS  BSR SYMPTR X GETS SYMBL TRBL ENTRY RDR. E
eRs28 FDEs 95 2C LDR AR SYMYAL STORES THE LRBEL

Que29 FDES A7 88 STAR A &aX RDDRESS (SYMYRALY INTO THE
pes38 FDER 96 2D LDA AR SYMVAL+1 SYMBOL TRBEL.

va631 FDEC Ry 81 STRA 1.X
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G633
g "34
Bo 35
Boas2s
(5/5] oy
aaeze
aas3e
aae4e
aois41
aas42
88643
aa644
aee4s
Bas4ds
gasqr
aac48
BEaE49
aassg
aess1
86852
pRess
gas54
Basss
aaess
Bass?
8apses8
gra9
b, 58
aesel
aass:2
Qases
aaesd
BResS
agsse
Baser
gasss8
aaee9
@gasre
aas’1
8asv2
auers
aasr4
Be&rS
ges67s
aeesry
aesvs
vassr9
aassa
aas8l
aae8z2
gaesx
aa684
£ 85
@USSS
aass;
89688
a

8135

FDEE
FOF@
FDF1
FDFZ
FDF3
FDFS
FOF7
FDF9
FDFC
FDFE
FEGA
FEG1

FEQZ
FEBS
FEGr
FEBS
FEGE
FEGD &
FEGF
FE11

FE1S
FE1S
FElse
FE12
FE1R
FE1C
FE1D

FE1F
FEZ21
FE23
FE25

FEZV
FEZ8
FE29
FE2B
7 FEZ2D
FE2F

PD5-Y3A

DE
as
sy
a8
He
81

a2

ag
28

27 B8R

ep
DE
A7
a8
DF

DE
As
DE

2E

27

’il .

B e
=

DE
a8

81
=6
a8
28

8D
EE

DF
28

48
sF
97
D7
DE

FF22
40
a6

48

az
9s
48
45
21
Z1

22

az

8@
&0
Fa

as
aa
2A
SB

a1
8o
aa

* FOLLOWING FORMS THE OQFERATION CODE

*
LDOP

®* * ¥

* FOLLOWING STORES INTQ THE OBJECT CODE THE
*

UFRND

»
*
*
*
I

NDRADR

*
SYMPTR

LORDX

LDN
INN
INX
INX
LOR
CMP
BEQ
JSR
LDX
STH
INX
5TX

LDX
LDOA
LDX
CHP
BGT
EEQ
CHMFP
BEWQ

LDX
INX
LDAR
CHP
ENE
INX
ERR

BSR
LDX
STX
BRA

RSL
CLR
STR
STAR
LDX
RTS

R
R

A

A
A

DL

TMF1

a, x5

#$ -
OPRND
RASCEBIN
PCYAL
g, x

PCVYAL

TMP1
&, N
PCYAL
#¥°E
RELTIYV
EXTEND
#&°0
DIRECT

THP1

a, X
#5640
RASM4A

RASM1A

SYMPTR
g, X
ONDYAL
SYMBL

THP+1
TMP
THMP

LOADS ORIG LINE POINTER.
SETS X TO POINT TO
THE OF CODE CHARS.

GETS OF CODE CHAR INTQ A.
TESTS IF OP CODE EXISTS.
SKIFS IF NONEXISTANT
CONVRTS 0P CODE TO BINRRY.
LORDS POINTR TQ QBJECT CODE
STORS OF INTO QOBJECT CODE.
SETS TO NEXT 0BJ CODE LOCTN.
SAVES P. C. POINTER.

LORDS SQURCE LINE POINTER
LOARDS OFERAND SIZE CHAR.
LOADS X WITH 0BJ CODE PTR
TESTS LENGTH TYPE.

SKIPS IF AN "R" OPERAND
SKIPS IF AN "E" SIZE OFRND
TESTS IF SIZE CHR EXISTS.
SKIPS IF "D"COMND EXISTS.

OLLOWING GETS THE NEXT LINE.

LORDS START OF LINE IN

ORDER T FIND NEXT LINE
LOADS CHAR FROM SORCE LINE.
TESTS FOR R CARRRAGE RETURN.
SKIPS BRK UNTIL C. R. FOUND.
POINTS TO FIRST LINE CHAR.
GOES BACK TO RSSHM. NENT LINE

THE FOLLOWING ARE SUBRQUTINES USED BY THE MAIN CODE

GETS CONTENTS OF

SYMEOL LOCATION.

STORES RS OPERAND.

RETURNS TQ FIX LABEL YRLUE.

MULT LABEL BY 2 TO FORM
POINTR INTO SYMBOL TRELE.
LORDS PQINTER INTQ THE
SYMBOL TABLE INTO X
RETURNS TO CRLLER
RETURNS.

SIZED OPERRAND.
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AaE9a
p2E8y
b a2
AEERT
ap694
BRE9S
AaEIE
aaE97
ABE33
EREEL)
#a7aa
G0701
80762
@73
aa704
Aa7as
8a766
aa7e7
a6708

a1e

FE3@
FESZ
FE34
FE:S
FE2?
FESS
FE3R
FESC

FEZE
FESF
FE41
FE42
FE4S
FEd&
FE4&

PDS-Y3IA

D&
E7
as
96

A7
R
3
28

ag
DF

=12)

8

o2
A7
28

2A
aa

2B
ag

(i)

EXTEND LDR
STR
INN

PIRECT LDR
STAH
INX
STN
BRA

*

RELTIY INX
STX
LDR
sSuE
DEX

DT M

u 5]

STA A

BRA
END

* *® ¥

ONDVAL
a, X

STORES HI BYTE OF QPERRAND
INTOQ QBJECT CODE.
INC PC TO POINT TQ NXT WD

ONDYAL+1 STORES L0 BYTE QF OFERRND

a.‘ .x'

PCYAL
RSHM4

PCVAL

INTO OBJECT CODE.
INC & SAYE P.C. TQ POINT TO
NEXT BYTE.

GOES TQ WORK ON NENT LINE

INCRIMENT P.C. PTR TOQ FQINT
TO NXT BYTE & SRVE P.C..

ONDYAL+1 LORDS LO BYTE OF QPERAND.

PCYAL +1

a. x
RASH4

FORMS RELARTIVE QFFSET
INSERTS RELRTIYE BYTE INTO
O0BJECT CODE.

GOES TO RASSMBL NEXT LINE.

OF THE RSSEMBLER PROGRAM
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apas1
g 2
feods
aaasq
8ae8s
aao8e
aeasr
aeass
Beage
goa[a
aeas1
gaass
eeasz
see94
aeass
aoa2s
apasy
Bepss
auasg
ga1ea
ae1e1
gatez
ga1ex
a01o4
paias

aaz

qa1e6
ar-ar

Qm‘ag
na1a39
ga11e
ae111
ga11z
Ba113
ga11i4
0a115
galie
0e11v
ge11e
oa119
pa12a
08121
gaLz2zs
80123
go124
881235
gol1ze
ge1z2v
ge128
0a129
ga1se
0a131
P32
6. 33
aa134
88135
oa1ze
a

FDS-Y3RA

FEEEEFEREEEEEEEEEEEEEEEEREERFERTEEEEIFFEEIEFEEEEFEEEFRREEEEEEEE

DEBUGGER

THE DEBUGGER FOR THE PDS SYSTEM WRS DESIGNED TO
FPROYIDE A VERSATILE TOOL FOR USE IN PROGRAM TESTING RND
DEBUSGING. IT ALLOWS FOR BREAKPOINTS. MINI-ASSEMELER
SYMBOL TRELE REFERENCING. STRACK MANIPULATION AND
INPUT IN EITHER HEXARDECIMAL. OCTAL OR DECIMAL.

THE DEBUGGER FRINTS R PROMT CHRRACTER “>" ON EVERY NEW
LINE. AN INSTRUCTION CAN BE TYFED IN WHENEVER THE CURRSOR
IS BLINKING., EXCEPT WHEN R NUMBER IS BEING TYFED IN.

THE DEBUGGER CRLLS THE EDITOR WHENEVER R NUMEER IS TO BE
INFUT. S0 CORRECTIONS CAN BE MRLE IF THE HRONG DIGIT IS
TYPED IN. THE FPOINTER "PCYAL" FOINTS TD THE CURRENTLY
OFPENED BYTE LOCATION. THE DEBUGGER OFERATES ON WHATEVER
BYTE IS POINTED TQ BY PCVYAL. FOR FURTHER DPETRILS SEE THE
SECTION ON THE DEBUGGER IN THE OPERRTORS REFERENCE MANUAL.

THE DEBRUGGER IS IMPLEMENTED EBY A SMALL ROUTINE TO SET
UP ENTRY (DEBUGY AND A LARGE ROUTINE WHICH DOES A RANGE
COMFRRE TO FIND THE PROFER COMMAND RND THEN ENECUTES THE
COMMAND C(RUNEBUG).  NOTE THAT SINCE COMMRNLS RRE
INTERFRETED BY RANGE. ANY KEY STRUCK WILL FRODUCE
R COMMAND EXECUTION, SUCH RS R ". " BEING INTERPRETED
RS A “+" COMMAND.

COMMANDS:
“C.R. " LINE - PRINTS "2>" OUT ON R NEN LINE.

" " CHANGE - THE SPRCE COMND CHANGES CONTENTS FROM ¥ TO 2
"+ OPNNXT = OFENS NEXT LOCATION

"=" OPNFRE - OPENS PREYIDQUS LOCATION.

"B" BRKSET - SETS AR BRERKPOINT AT THE OFPENED LOCATION,

“C" CLRBRK - CLERRS BRKPOINT. MUST BE DONE BEFORE EXIT

wgw EXIT - PERFORM RTI - ENECUTE AT BRKPOINT LOCATION.
"G" GOLOCN - STARTS EXECUTION AT OPENED LOCATION

wQ" OPNLOC - OPENS LOCATION THAT IS TYPED IN RFTER "0
“RM OPNREG - OPENS THE TOP-0OF-STACK LOCATION

ngw SETSTK - SETS THE STACK TO THE OPENED LOCATION.

wTw QPNTBL - OPENS LOCATION IN SYMBOL TABLE OF NEXT CHR.

SUBROUTINES:
INPCHR - INPUTS R CHAR. INTQ A AND PRINTS IT.

INPNUM - INFUTS A NUMEER INTQ B-A FROM THE KEYEPOARD.
PNTBYT - PRINTS RCC R RS 2 HEN DIGITS ON THE SCREEN
PNTDIG - FRINTS B-R RS 4 HEX DIGITS ON THE SCREEN
NEWLIN - PRINTS A C.R. AND R "“>" ON THE SCREEN.

DSPRDR - PRINTS BYTE RDDRESS (XXXX) AND BYTE CONTENTS (YY)
RS >XXXX YY ON THE SCREEN.



FARGE

ea1z8
aE139
8 18
Burd1
o142
80142
86144
80145
aa14e
66147
Boi48
89149
88150
06151
aa1s2
88153
Be154
ge155
8a156
be1sv
89158
aR152
a1ea
go161
aa1e2
88163
o164
8- "s5
B 66
pa1év
8168
aa169
ae1ra
8p171
aa1re
89172
a9174
ae1v’s
8e1re
8a1rv
ao1re
ae1ve
89188
nR181
ao182
8e183
0184
88185
ap186
0a187
o188
90189
R4
8. 21
8192
00193

a

g04  PDS-V3A
FE4A
*
FE4R BD FCBE BGPOP1
FE4D 31 POPLIN
FE4E 31
*
*
FE4F 8D 74  DEBUG
FESL 3D 89  DBUG1
FES3 BD FC96
FESE DE 40
FESS 8D 89
FESA 20 FS
*
FESC BD FC45 INPCHR
FESF BD FCAD
FEE2 39
*
*
*
*
FEEZ 81 20  RUNBUG
FEES 2D EX
FEE? 2E @9
FEES BD FEF4 CHANGE
FESC DE 48
FEEE A7 a0
FEFP@ 20 DB
*
*
FEF2 81 2D  OFNPRE
FEF4 2D 85
FEFE 2E 86
FEPS 83
FEFS 20 28
*
*
FE7B 88 OPNNXT
FEFC 28 28
*
. *
FEFE 81 43  CLRBRK
FES@ 20 @R
FES2 2E 75
FES4 DE 3@
FESE 95 2E
FESS A7 08
FESA 20 1R
*
FESC RE 8@  BRKSET
FESE 97 2E
FES@ DF 3@
FE92 86 3F
FES4 A7 8@
FE9E 20 85

ORG

JSR
INS
INS

BSR
BSR
JSR
LDX
BSR
ERRA

JSR
JSR
RTS

CHMP
BLT
BGT

JER
LDY
STH
BRA

CMP
BLT
BGT
DEX
BRA

INX
BRA

CHP
BLT
BGT
LOX
LOR
STR
BRA

LA
5TR
STX
LDR
STR
BRRA

s V3% o)

T DL

$FE4R

] 1
e
m
()
ro

NEHLIN
INFCHR
RTARRQ
PCYAL
RUNBUG
DRUG1

GETCHR
PUTCHR

#$
EGFPOF1
OFNFRE
INFNUM
PCVYAL
a, &
POPLIN

#$ -
OPNNST
CLRERK

DSPRDR

DSPRDR

#$°C
BRKSET
EXIT
BRKADR
BRKSRY
a, X
DSPRDR

a. x
BRKSAY
ERKADR
#33F
a, X
POPLIN

MOVES CURSOR UFP ONE LINE.
CLERANS UP STACK FOR
DISPLRY OF C.R. 2.

/

PRINTS "C.R. >".
READS IN COMMAND.

INSERT BLANK

LOADS CURRENTLY OPENED LOC.
EXECUTES DEBUG COMMAND.
GOES BACK FOR NEXT COMND.

RERD IN CHRR INTQ A.
DISPLAYS CHARACTER.
RETURNS TO CRLLER.

TESTS FOR SPACE

SKIPS IF A "C R " CLINE).
SKIPS FOR QTHER CMND TESTS.
INPUTS NEW EYTE CONTENTS
LOARDS OFENED BYTE LOCRTION
STORES NEW BYTE DRTA.

GOES TO INPUT NEXT COMMAND.

TESTS FOR A "-" COMMAND.
SKIPS IF R "+" COMMAND

SKIPS TO TEST FOR OTHER CHMND
FORMS PREY. LOCATION RDDR.
GOES TO OPEN THE LOCRTION.

FORMS NEXT LOCATION RDDR.
GOES TO OFEN LOCATN BYTE.

TESTS FOR A "C" COMMAND.
SKIPS IF A "B" COMMAND.
SKIPS FOR NEXT COMND TEST.
BETS RAPPRESS OF BRERKPOINT.
LORDS ORIG BYTE CONTENTS.
RESTORES BYTE DATA.

GOES TO QPEN THE LOCATION.

LOADS DRATAR OF OFNED LOCATN.
SAYES DATAR QOF OFPNED BYTE.
SAYES RDLR. OF BRERKPOINT.
LOADS SOFTWARE INTUP COMND
SETS AN SWI RT OPNED BYTE
GOES TO NEXT LINE FOR COMND.



PRGE

80195
8 36
BrL37
@019
80193
a0200
80201
aa262
aezas
o264
eazas
aezoe
agazar
gaze8
aaz2a9
gez16
ap211
aaz12
ae213
vez14
Ba215
216
anz21v
goazie
vaz18
gez2a
er"21
B _22
ae222
vaaz224
88225
gez26
8322?
aa22
eaz 29
ae2za
ga231
vaz232
88233
Be234
Pe235
o236
ae237
ga2:8
8229
ge24a
88241
gaz24z2
88243
08244
08245
BPr248
a._ 7
va248

aas

FESS
FES9
FESR
FESE

FESD
FESF
FEA1
FEAZ
FER4

FERS
FERS
FERA
FERC
FERF
FEE1
FEBZ
FEES

FEBe
FEES
FEBS
FEER

FEBC
FEEBE
FEC®H
FEC2
FEC4

FECS
FECS
FECR

FECC
FECF
FED1
FED2

PDS-¥3R

K1)
03
a3

2a

81
2D
2E

33
28

DF
S0
gD

DE
H&
80
29

o

80
48
SF
28

w000 o
oD oy K U’.

CE
DF
28

CE
DF
5F
CE

a9

93
13

A9

48

18

) FC96

48
aa
irs

on
L)

ac
41
ag

aDIE
35
1R

gal1a
a4

aazs

OPNREG TSN
INX
INX
BRA
*
*
SETSTK CMP A
BLT
BGT
TXS
BRA
*
*
o
*
*
*
*
*
5
DSPADR ST
DSPRDL BSR
BSR
JSR
LDX
LDA R
BSR
RTS
*
*
OPNTBL BSR
ASL A
CLR B
BRA
*
*
PNTDIG LDA A
BSR
LDA R
BSR
RTS
*
*
NEWLIN LDX
' STH
BRA
*
*

* FOLLOWING FRINTS OQUT 2
*

PNTBYT LDX
STX
CLR
LDX

B

DSPRDR

#$°5
OFNREG
OPNTEL

DEBUG

PCYAL
NEWLIN
PNTDIG
RTRRRQ
PCYAL
a. 5
PNTEBYT

INPCHR
OFNLC1

PCYAL
PNTEYT
PCYARAL+1
PNTBYT

#$0DIE
I0BUFF
PNTBUF

#15
RRE

OPENS TOP-0F-S5TARCK
PCYAL GETS STRCK PQOINTER.
(CLEANS UP THE STRCK).
GOES TO DISFLRY THE T-0-5.
/
TESTS FOR AN "S" COMMAND.
SKIPS IF AN "R" COMMAND
SKIPS FOR THE "T" COMMAND
STACK POINTER GETS PCYAL.
RETURNS T INPUT COMMAND.

FOLLOWING RRE SUBROUTINES USED BY DEBUGGER.

FOLLOWING DISPLARYS THE LOCARTION RDDR. & CONTENTS.

SAYES OPENED LOCATION RDOR.
FRINTS R "C.R. " AND ">".
PRINTS OUT "PCYAL" IN HEX.
PRINTS R SPACE.

LORDS PTR. TO OPEND LOC.
LORDS DATA FROM LOCATN.
FRINTS DRTAR IN HEX FORMAT
RETURNS TO INPUT COMMAND

LOADS R WITH SYMBOL (LREL).
ALIGNS RDDRESS FOR
SYMBOL TRELE ENTRY.
SAYES AND DISPLRAYS RDPRESS.

PRINTS THE TWO HI HEX DIGITS
OF OPENED ADDRESS.

PRINTS QUT 2 LOW HEX DIGITS
OF THE OPENED RDDRESS.
RETURNS TO CRLLING CODE.

TR
2

LOADS "C.R. " &
STORES FOR PRINTING
SKIPS TO PRINT CHAR.

HEX DIGITS.
LOADS 1& FOR BASE.

STORES FOR LONVERbION
CLEARS HI 2 DIGITS.

#IOBUFF LORDS OUTPUT BUFF RDDRESS



PAGE

aa2sa
@r ~51
Benad
aEz253
aa254
0e255
ge256
aez25v7
OO‘-_\. =
66259
aa2ea
aa2e61
aaz
pa263
Ba2e4
aaz2es
vazee
86267
Bezes
paze?
gaz2rsa
aa2ri1
aazre
80;. -.}
8a274
ee2rs
@P??'
.
BL..: &
ba2vs
PO25a
Ba281
ga28s
8a283
ge284
8a285
gez2gs
eaz28r
ve28g
0a282
aaz9a
ee291
ge29s
ea293
ge294
8228
va29s
0az297
ga29g8
a8299
00308
88361
g a2
aesal
aazo4
aa2as5
aa30e
a

‘J

gas

FEDS
FED?
FEDR
FEDC
FEDE
FEE@
FEE2
FEE4

FEES

62 FEES

FEER
FEEE
FEF®
FEFs

FEF4
FEF7
FEFS
FEFE

FEFC
FEFE
FF&
FFO2
FFEZ
FFia4
FFO5
FFa7
FFEs
FFOR
FFGD
FFOF
FF11

FF12
FF14
FF1&
FF18
FF1A
FF1C

FF1E
FF1F
FF20

* FOLLOWING CONYERTS BYTE TO HEX WITH LERDING ZERQS.

T0BUFF+1
BINASC
T0BUFF+1
FNTBUF
I0BUFF
I0BUFF+1
#£70
I0BUFFF

DD T ™

#I0BUFF
QUTBUF

#IOBUFF+1

QUTEND
QuUTSTR

SETS BYTE FOR SECOND DIGIT
CONYERTS TO RSCII DIGITS.
TESTS BOTH DIGITS CONVTD.
SKIPS IF BOTH DIGITS NOT @.
MOYES LOW DIGIT.

HIGH DIGIT GETS A "a"

LOADS RDDR OF HEN DIGITS.

STORES RS QUTPUT BUFFER.
STORES RADDR. OF

END OF DIGITS PRINTED.

PRINTS OUT BYTES.

RETURNS TO CRLLING PROGRAM

* FOLLOWING INPUTS R 1& BIT NUMBER INTO THE BR REG.

PDS-VIR

*
D7 &  CONYRT STH
BD FF&4 JSR
35 I8 LDR
26 88 BNE
Q&6 35 LDA
97 6 STAR
36 30 LDR
o7 35 STA

¥*
CE 5835 PNTRBUF LDX
DF 11 STX
CE 0B3s LDX
OF &R STX
gD FD3D JSR
39 RTS

*

*

*
80 FCEE INPNUM JSR
DE 24 LOX
ep 27 BSR
39 RTS

*

*
81 47 ENIT CHP
27 1E BEQ
2C 18 BGE
K INS
ks INS
Y5 TSX
Es a5 LOR
As @88 LDA
S8 91 SuUB
C2 oo S8C
E7 85 STAR
R7 88 STR
3B RTI

*

*
81 4F  OPNLOC CHMP
2E 87 BGT
sSD DC BSR
DF 48  OFNLC1 STA
S7 41 STAR
28 S8R BRA

*

*
31 GOLOCN INS
3 INS
SE 08 . JMP
* END

*

EDITIN
SCNPTR
ASCRIN

R #$°G
GOLOCN
QFNLOC

5.’ x
& X

#0
3K
&, X

MWL
3%
=

A #°0
SETSTK
INPNUM
FCYAL
PCYRL+1
DSPRD1

™o

8, X
OF DEBUGGER

INPUTS A STRING OF DIGITS.
LORDS ADDR+ OF FIRST DIGIT.
CONYERTS TOQ BINARY IN EBR.
RETUENS TO CALLER.

TESTS IF AN EXIT (E> COMMD
SKIPS TO THE "GO" COMMAND
SKIFS FOR NEXT COMMD TEST
CLEARS UFP THE STACK.

INDEX GETS STRCK POINTER
LOADS RETURN RDDRESS.

SUB 1 FROM RETURN RDDR.

RESTURES RADDR. TQ BRKPT
LOCATION.
RETURNS FROM BRERKPUOINT.

TESTS FOR AN "0" COMMAND.
SKIPS IF AN "R"., "S" ETC.
LOADPS R 1& BIT NUMBER.
STORES NEW OFPENED
LOCATION ADDRESS.
DISFLAYS CONTENTS OF LOC.

CLEANS UP THE STRCK.

v

JUMPS TQ USERS PROGRANM.



FRGE @87  PDS-V¥3A

gg§g§ » UTILITY FROGRAMS
g 10 *
fesld *
PazLe *
A1 S e
§E§i4 " ASCII TO BINARY CONYERSION.
ARz15 * THE ASCII TO BINA
10315 : ‘ RY ROUTINE CONVERTS FRO 50
20315 | i I S FROM AN ASCI
EE@%? " ggﬁgeg STRING POINTED TO BY X TQ AN UNSIGNED 16 BIT !
60317 * BIN f? gqnség IN BA (ACC B_HAS THE HI BYTE, ACC A HAS
00315 " HEYHDE*?LSE“‘ THE ASCII STRING IS TERMINATED BY A NON
09519 o uILL'P% L _CHRRACTER. UFON EXITING. THE INDEN REGISTER
00320 % UILL POINT TQ THE NEXT CHARACTER RFTER THE NUMBER
00321 * STR ggv THE BASE OF THE NUMBER STRING IS FASSED TO
vas22 * Lﬁ“HfLLTINE IN ARA CARA 15 THE ARITHMETIC REGESTER A
bes23 " Rgﬁ ED IN BYTES 05 AND 87 OF LOW MEMORY). IF THE
gos24 . Eé;ﬁggNIH SZ;EPEQ ?fTH A KNOWN BASE, PUT THE BRSE
:&_s- ) \ 2 } C‘ J HRH HND ENT
ggEiE i THE ENTRY POINT ENTRZ. o g SESEERE
BazIE *
Aaz2a *
i . RS 3 4 - s XE21, RL:
60521 * RSCIT TRING X[41, X[31. X[21.X[1] IN
ggﬂiﬁ : BINARY NUMBER =
1033 ; NLGT*YPI+XLI IR P2+ X2 TFYPL+X[1]*
g» gg * BINARY NUMBER = i s or
3 : COCORY+N[A T IR N[ IR+ N[ 2T %Y +NL1 ]
ggg?q *UHERE 1 IS THE ENPONENT OPERATOR,
0338 oy IS A CHARACTER & Y IS THE BRSE
8348 *
AB341 * .
ggéjg :ﬁ . ALGORI THM:
30343 SCBIN: FORM THE BASE IN RRA BASED ST I
703 3 5 SED ON THE FIRST O
Eésjg : OF THE NUMBER STRING; INCREMENT CHAR. PTR. IN xjHHR
00345 *Eﬁ¥§;k N?gB?ﬁE(IN BAY GETS a;
346 NTCHR: CURRENT CHAR. POINTED TQ BY X IS
AA347 * DIGIT THEN EXIT ELSE INC A
72 > 3 SE INCREMT CHARACTER '
gg;:g * CONVERT DIGIT TO BINARY: ER PR IN INDE
00342 *  NUMBER GETS NUMBER * BASE:
0350 : NUMBER GETS NUMBER + DIGIT:
00351 * GO TO OPERATE ON THE NEXT DIGIT (NXTCHR);



FAGE

Bez54
pa3ss
g S&
Bess7
aa3s8
8pza9
pazee
bazel
gazez
Be3I63
aazed
oe385
aazes
BAIET
aazes
Bazss
aazra
aazrl
gazrs
aa3v3
aazr

8azrs
Bezre
GRz77
8Rzre
0azre
gozen
87781
Bec82
BRISI
Bazed
Baz8S
bazss
aeaz28r
gu388
anzI8s
aazsa
Bazs81
pezss
az8z

aag

FFa2
FF24
FF26
FF23
FF2A
FF2C
FFZE
FF30
FFI1
FF33

FF35

FF27
FF38
FFz8
FF3E
FF3D
FFZE

FF48 2

FF42
FFd4
FF4&

FF48 &

FE4A
FF4c
FF4E
FF5&
FF52

FFS4
FF58
FFST
FF53
FFSE
FFSD
FFSE
FFEQ
FFEZ
FF&3

PDS-Y3IR

A&
a1
2p
2E

R R VR R RS
=g Oy 0 0 Oy 0 O

aa
2E
2
a9
el
a2
asg

a2
16
a7

oe
aa

8
20
8
BA
oA
16
16
87
18
16

a3

g

3R
Ba
ag

B
RE

RSCRIN LDR

NNTCHR

%D
]
L]

Prad
i
u e
l_r,
[

RENIT

CMFP
BLT
BGT
LOR
ERRA

I

LR A

INX
ERRA
LoR
STAH

CLR
P5H
S5TRH
LDR
INS
CHMP
BLT
SUg
CHF
ELT
CHP
ELE
sug
CMP
BGE
STR

STX
PUL
BSR
A0
ROC
PSH
LDX
BRA
FUL
RTS

s v}

T DI T DI T LMD

MDD

v

a, x
#¥
acTt
HEX
#149
RSC1
#8

RSCE
#1e
ARG

NUMBER

AR1
8. x

#¥0
RENIT
#¥0
#18
ASC3
i
REXIT
#7
#16
RENIT
DIGIT

MR
MULT
DIGIT
#a

THP
NNTCHR

GETS CHR TO FORM BRSE.
TESTS FOR DECHML STRNG.
SKIPS -IF BASE & (*).

SKIPS IF BRSE 1b5.

LORDS BASE 18 FOR CONYERSN.
SKIFPS TO INC. TENT FOINTR.
LOARDS BRSE 8 FOR CONVERSION.
INCREMENT PTRE TO NEXT CHAR.
SKIPS TO SRVE BRSE.

LORDS BRSE 1& FOR CONVERN.
SHYES BRSE IN BRSE#

GETS &

(LOW NUMBER ON STRCK).
CLERRS HI OF BRSE.

GETS CHAR TO CONYERT.

INC TO NEXT CHARRCTER.
TESTS FOR END-OF-STRING.
EXITS IF END

FORMS 8. C. D. NUMBER.
TESTS IF DECIMAL DIGIT.
SKIFS IF DECIMAL.

TESTS FOR END OF STRING
EXITS IF NOT A HEX DIGIT.
FORMS R HEN E.C.D. DIGIT.
TESTS FOR END-OF-STRING.
EXITS IF CHRR > "F"
SAYES DIGIT FOR RDD.

SAYES INDEN REG FOR MULT.
RESTORES LO OF "NUMEBER™.
NUMBER GETS NUMEER * BRSE.
NUMEER GETS NUMBER + DIGIT

SAYES LD OF NUMBER.
RESTUORES STRING POINTER.
GOES TO CONVRT NENT CHAR.
RESTORES "NLUMBER" IN ER.
RETURNS TQ CALLINS FROGRAM.

&9
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paz95
ARZ9E
aazoev
g@°>a8
6,39
a0460
ae401
a0402
80403
00464
AE495
Aa40€6
8a4a7
aa4ag
aa489
aa41a
ae411
a0412
pR413
20414
30415
a041€6
pa417
a0418
Aa419
and2a
80421
ang22
AR423
6. 24
aa425
0426
a0427
20428
aa429
Aa430
P41
Aa432
PA433
90434
Ba435
A043E
00437
AR438
RA439
20440
AA441
aa442
8A443
29444
p0445
90446
00447
20448
6 19
Ders S0
99451
A9452

aas

FF&4
FFEE
FFET

FFE8 ¢

FFER
FF&C
FFEE
FFrPa

FFF2
FF74
FFFE
FFF7
FFra
FF7A
FFrC
FF7D

FF7F
FF31
FFa2

FF33 :

FF85
FF3E
FF38

FF3A

FFaC
FFSE
FF39@
FF31

PD5-Y3IRA

PSPy £ 0000
am s P s b e SN S s PN |

™

aa

a8
EE
a4
Ag
3D

a2

a1

as
a2
-
1
38
aa

EE

*
¥*
*
*
*
*
*
o
*
¥+
¥
*
*
*
*
*
¥
*
*
*
*
*
*
*
*
*
*
e

BINARY TO RASCII

THE BINARY TO RSCII CONVERSION ROUTINE CONVERTS
A 16 BIT BINARY NUMEER IN THE BR REGISTR (REG B & REG R»
TO A STRING OF RSCII DIGITS. THE ASCII STRING CAN BE IN
ANY BEASE FROM BASE & THROUGH BRSE 41. THE YALUE OF THE
EARSE IS LOCATEDR IN THE ARITHMETIC PSEURO-REGISTER HRB
CARB IS LOQCATED IN BYTE ARI [LOC 41 RAND RRZ2 [LOC 510
WHEN THE ROUTINE IS ENTERED. THE POINTER TO THE QUTFUT
LOCATION Is FASSED IN THE INDEX REG. WHEN THE ROUTINE
EXITS. THE INDEX FOINTS TQ THE LRST PIGIT IN THE STRING
PLUS ONE.

. CONVERSION IS DONE EBY THE METHOD OF REFERTED
DIVISION. THE LOW ORDER DIGIT IS FORMEDR FIRST. THE
DIGITS ARE THEN PLACED ON THE STRCK UNTIL CONVERSION IS
COMPLETED. THE DIGITS ARE THEN FOFPED OFF THE STRCK
RND PLACED IN THE QUTPUT STRING. THE TOP-0F-STARCK IS
INITIALIZEDR TO ALL ONES TO TELL WHEN ALL THE DIGITS
HAYE BEEN FOPFED OFF THE STRACK. AFTER THE DIYISION. THE
DIGIT (THE REMRINDER OF THE DIYISION QPERATIONX
IS LOCATED IN THE AR & PART OF ARA (BYTE 7>  WHEN
THE QUOTIENT OF THE DIVISION IS 8. THEN THE CONYERSION
IS COMPLERTED.

INASC STX  THP SAYES OUTPUT POINTER.
DES /SETS THE TOP-OF-STACK TO
TSK /ALL ONES TO TELL END OF
CLR @, ¥ /CHAR STRING (LAST CHAR IS
coM @ X ZPUT ON STACK FIRST).
BIN1 LDY  FRB RESTORES DEVISOR (BASE).
STY  ARA
BSR  DIVIDE  * QUOTIENT IN BA GETS THE
* REMAINDER OF # TO BE CONVERTED: REMAINDER IN ARA GETS
* THE LOW ORCER DIGIT.
STA A THPL SAYES A OF BA.
LDR A ARG LOAD DIGIT ¢REMAINDER).
PSH R - STACK DIGIT (REVERSE ORDER). G
LDA A TMP1 RESTORES A OF BA.
TST A - /TESTS IF QUOTIENT IS = @
BNE  BIN1 ACSIGNIFYING THAT
TST B - /THE CONYERRSION
BNE  BIN1 /15 DONE).
*
BINSTR LDX  THP RESTORES QUTPUT POINTER.
BIN: FPUL A - UNSTACK A DIGIT.
TST A - TESTS IF NEG (END?).
BPL  BIN4 SKIPS IF A DIGIT.
RTS EXITS FROM SUBROUTINE.
BING CMP A #9 TESTS IF RESULT IS HEX.
BLE  BINS SKIPS IF DIGIT NOT HEX
ADD R #7 FORMS HEX YALUE OF DIGIT.
BINS ADD A #3790 FORMS DECIMAL CHARACTER
STR A @& X OUTFUTS CHARACTER.
INX POINTS TO NEXT CHARACTER.
BRA  BINZ GOES BACK FOR NEXT DIGIT.
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PRGE

AR454
09455
ar<sg
L-’s.__, .7!
AA453
459
Ga46a
G461
AR4E2
DOYES
BE4SY
DR4ES
HA4E6
BO4ET
PA4E3
BA4ES
pa4ra
BE4r1
aEdr2
GO473
AE474
BA47S
0476
00477
pa473
Ba479
aR480
8481
a_ 32
A4 34
20485
BA486
AR487
pE488
BA489
aR490
99491
AA492
2493
00494
495
pA436
BA497
8498
pA439
aasaa
oRsa1
AaSH2
POSA3
pR504
09505
paSAs
g a7
Puoag
23509
pAS10
89511

a1e

FFa3
FF4
FF95
FFa7
FF3a
FFa9
FF3A

FF38 -

FFAC

FFRD ¢

FFSF
FFAL
FFAZ
FFAS
FFAT7
FFAS
FFAB
FFAC
FFAD
FFRE

FDS-Y3IA

1a

8z
ai
“g
ar
as
aa
Fa

MULTIPLY ROUTINE

THE MULTIPLY RQUTINE MULTIPLIES TWO 15 BIT BINARY
NUMEBERS TOGETHER TQ FRODUCE R 1s EBIT RESULT. THE BR
REGISTERS AND RRAR (BYTES & & 7> REGISTER RRE USED.
THE CONTENTS OF RRA ARE UNCHANGED UFON FPROGRAM EXIT.

BA GETS BA * RARA

MULTIPLYING IS RCCOMPLISHED BY REPERTED RDDITIONS
OF ONE OF THE QFERATORS (OFPERATOR ARAY INTQ THE RESULT
THE RESULT STARTS QUT WITH A ZERQ YALUE AND IS SHIFTED
OVER ONE RFTER ERCH RDDITION. THE HIGHEST ORDER VRALUE
IS RDOED IN FIRST AND TTHEN. GOING TQ THE RIGHT.
(THUS SHIFTING THE ANSHER LEFT ONE TO BRING IN THE NEXT
RIGHTMOST DIGITY GETTING THE NEXT LOWERMOST SIGNIFICANT
DIGIT. THE NEXT RIGHTMOST BIT QF THE -OTHER QPERAND
(THE ONE ORIGINALLY IN BR) IS TESTED. HAND IF ONE.
RANOTHER ARDDITION TAKES PLACE. THIS IS REPERTEL UNTIL
THE FINRL SUM IS FORMELD

MULTIPLY RLGORITHM:

*MULT: STRCK BR:; BR GETS 8; SET COUNT YARLUE TO 1.
*MULL1: SHIFT BA LEFT 1:

¥ SHIFT LEFT QRIG ER YALUE ON STRACK INTQ CRARRY:

* IF CARRRY = @ THEN GO TO mUL2

¥ BR GETS BA + HARA:

*MULS: DECREMENT COUNT:

* IF COUNT # @ THEN GO TO MUL1 ELSE EXNIT.

*

*

*

*

MULT PSH A - PUTS THE ORIGINRL CONTENTS
PSH B - OF BA ONTO THE STRCK.
LDPR AR #15 LOARDPS COUNT VYARLUE
PSH R = ONTQ THE STRCK.
CLR A - BR GETS ZEROED.
CLR B
T5X SET INDEX TO STACK.

MULL RSL A - SHIFT LEFT BA.
ROL B
ASL 2 X SHIFTS ORIG. BR OPERRND
ROL 1. X ONE LEFT INTQ CARRY
BCC MULZ2 SKIPS RDPDING IF CRRRY = 4.
APD R ARG BA GETS BR + ARA.
RDOC B ARR1

MuLZ PEC a, X TESTS IF DONE.
ENE MUuL1 GOES BRCK IF NOT DUONE.
INS CLERNS UP THE STRCK.
INS
INS

RTS EXITS ROUTINE.
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aas564
8a5635
grege
&__67
BeS5e8
eases
gqas7a

FFAF
FFE@
FFB1
FFEZ
FFEBS

EEgs

FFES

FFES
FFER

FFBD .

FFEF
FFCO
FFC2
FFC4
FFCE
FFCS
FFCA
FFCC
FFCE
FFD&
FFD2

'

) G g B0 oy )
DOTRE I8 SR I R PR ¢ 18

g T 00
m

4
63

81
26
A7
E&
RE
&6F
6F

as
ar

a1
a1
a8

a2
g1
a4
11

aa
az
a4
a3
a4

DIVIDE ROUTINE

THE DIVYIDE SUBRQUTINE DIVIDES THE 16 BIT NUMBER
IN THE BAR REGESTERS BY THE 1& BIT NUMBER IN THE PSEUDROD
REGESTER RRA (LOCRTED IN BYTES & & 7). UPON EXITING.
EBA WILL CONTRIN THE RUOTIENT OF THE DIYISION RAND RARR
WILL CONTRIN THE REMRINDER. THE DIVIDEND BR IS DIVIDED
BY THE DIVISOR RRA (I.E. BRAARA ).

*F F ¥

DIVIDE RALGORITHM:

OIVIDE: NI.d GETS BA (BA IS PUT ON THE STRCK):
© X1.2 GETS THE 16 BIT RARA YALUE <(RARA PUT ON THE STARCK):
COUNT GETS 1 + THE NUMBER QF NONSIGNIFICRNT EBITS IN
THE ODIVISOR [LEFT JUSTIFY X1.2 TQ FIRST 1 EIT. COUNT
GETS 1 + THE # OF LERDING ZERQGS IN X1.21 [COUNT WILL BE
FROM 1 TO 171

BA GETS X3.4 [RESTORES BRI

X3, 4 GETS @ [INITIALIZES THE QUOTIENTI:

*DIVI: BA GETS BA - X1.2s

* IF THERE KRS R EQRROW [I. E. DIVIDEND IN BAR < DIVISOR
* IN X1.2 (ARAY] THEN BR GETS BR + X1.2 [ORIGINRL BR

¥ YALUE RESTORED2 & CRARRY CLEARRED ELSE CRARRY IS SET:
*DIVS: X3, 4 [RQUOTIENTI GETS CHARRY LEFT SHIFTED IN:

*  X1,2 [DIYISOR] GETS SHIFTED RIGHT ONE PLACE WITH ZERQ

* FILLED IN FROM THE LEFT SIDE:

*  DECREMENT COUNT:

* EXNIT IF DONE ELSE GO TQ DIV

*

*

*

¥ . -

DIVIDE QbH g .- LOADS DIYIDEND INTO X3. 4.
SH
LDPA A AR1 LORDS DIVISOR FROM RRA.
LDPAR B RR&
PSH B - PUTS DIVISOR INTO X1.2.
ng o SET UFP SPRCE FOR COUNT.
TSX INDEX GETS STRCK PQINTER.
LDR A #1 INITIRLIZE COUNT
ISt 1. X TESTS FOR HI DIVISR BIT ON.
BMI orv2 SKIPS IF ON

OIvV1 INC R - COUNTS LERDING ZEROS.
RSL 2 X LEFT JUSTIFIES X1.2.
ROL 1. X
eMI DIv2 SKIPS IF NO LERDING ZERO.
CMP R #17 TESTS FOR RLL ZERQ DIVISOR.
ENE DIv1 GOES BRCK IF BITS LEFT.

oIv2 STRA. aX SETS COUNTER
LPAR B 3 X BA GETS ORIGINAL
LPRA R 4 X DIVIDEND VARLUE.
CLR 3 X CLERARS X3.4 FOR FORMRTION
CLR 4, X OF THE QUOTIENT.
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PRGE
aesre

ik
64
Ras7S
Gasre
Aas77
aas?s
pasra
pasgn
Ga581
aasss
aas8s
Aa534
ABSSS
pAS3s
g9assy
aas58s8
aas589
pa59a
#a591
AAs92
gas9z
aa594
ABs9s
GAS96
Ba597
ars9g
g 39
Aueaa
2e601
ageas
AeERR
AfEA4
9905
Basas
eaEa7
TOTAL

912

FFD4,
FFD&
FFDS
FFDA
FFDC
FFDE
FFDF
FFEL
FFE2
FFE4
FFES
FFES
FFEA
FFEC
FFEE
FFF@
FFF2

FFFZ 3
FFF4 3

FFFS
FFF&
FFFT

FFFS
FFFA
FFFL
FFFE

ERRORS v@gog

DS~V

a2
a1
2 37
RE a2
E9 o1

28 a1

89 44
69 a3
64 a1
86 82
&R B8
26 Es
07 Bs
7 ar

2104
FE4F
9103
Fooo

‘.

DIVS

oIv4
DIVS

suB
SBC
ecc
RDD
ADC
CLC
BRA
SEC
ROL
ROL
LSR
ROR
DEC
ENE
STR
STR
INS
INS
INS
PUL
PUL
RTS

FOR
FDE
FOR
FDE

END

M M

s yles ]

o m

2 q ‘x'
1-' o:"
DIV
2 N

1, 5
DIVS

4. x5
Sa N
1. X
20 N
a, N
DIvz
AR1
RRA

STORES

$0104
$FE4F
£6108
$FCOD

START OF DIVIDE LOOP.

SKIP IF DIVIDEND < DIVISOR.
RESTORES DIYIDEND IN BR.

CLERRS THE CRHRRY.

SKIPS WITH CARRY CLERR.
SETS CRRRY TO 1.

SHIFT CARRY INTO
QUATIENT X3, 4

SHIFTS DEVISOR X1.2
RIGHT UONE.

DECREMENTS COUNTER.

GOES BRCK IF NOT DONE.
STORES REMRINDER IN ARA.

CLEANS UF THE STRCK.

QUATIENT IN BA.
EXITS ROUTINE.

INTERRUPT REQUEST YECTOR.
SOFTHARE INT. VYECTOR APCR.
NIN-MASKRELE-INT. VECT.
RESTART VECTOR RDDRESS.

> OF PDS SOURCE LISTING.
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P

PDE~Y3IN

EFEFEEFEREEFEFEFEFAFREEEFRFREEEFREEEEEEREEEREEREERXREEER LR

NAM PDS-%3N
CPT Q. NGG

PROGRAMMED BY ERIC JAMESON

COPYRIGHT 1897& SPHERE CORPORATION
948 N. 4TH ER.; NORTH SALT LRKE. UTAH &440354

SPHERE RESERYES ALL RIGHTS FOR THE REFRODUCTION:
DISTRIEUTION AND USE QOF THE PDS SOFTHARE.

NO COPIES MRY EE MRDE OR DISTRIBUTED WITHOUT THE
WRITTEN FERMISSION OF SFHERE CORP.

THE FROGRAM DEVELOFMENT SYSTEM C(PDS VY3IN) IS5 A SET OF
PROGRAMS RDSIDING OMN ERRSABLE FROGRRAMMABLE RERD ONLY
MEMORY WHICH RLLOW EVEN THE SMALLEST USER TO USE HIS
SFHERE SYSTEM RS R COMFPLETE COMPUTER SYSTEM FOR THE
DEVELCOFPMENT OF COMPUTER PROGRAMS

- TOWARD THIS END. THE ¢ FDS EPROMS CONTARIN A CURSOR
BASED EDITOR, A MINI-ASSEMBLER, RAND THE SPHERE DEBUGGING
AID (SDRY. AS WELL AS A SET OF UTILITY ROUTINES TO 20 1g
BIT MULTIPLY FAND DIVIDE., RSCII-TO-BINARY. RAND
BINARY-TO-ASCII ROUTINES.

THE PDS-VY3IN FROM SET WR5 WRITTEN IN ORCER TO RUN THE
NEW KEYRORRD. CHAMNGES WERE MROE IN THE EDITOR AND THE
DEBUGGER. RS THE NEM PROMS ARE R GREAT IMPROYEMENT OVER
THE V3A FROMM SET. R VERSION KNOQWN AS PDRS-YID WAS NADRE
HOULD RUN ON THE OLD KEYBORROS. THE ONLY DIFFERENCE
EETWEEN THE V3D RAND THE VIN PPROMS ARE THST THE FIA
APDRESS IS CHANGED FROM FQ483 ON YIN TO F2G@ QN VID
CHANGES WERE RLSQO MARE IN THE DEBUGGER AND THE
ERPITOR. THE EDITOR ITHRNGES WERE THRT IMSERT AND DELETE
ARE NOW RT THE TOF OF THE FAGE AND THRT THERE IS A REEDIT
COMMAND IN THE EXEC (CTRL R> TO RLLQK RE-EDITING. THE
ENTRY TO THE DEBUGGER FROM THE ERERKPQINT INSTRUCTION
HAS BEEN CHANGED SO THAT THE RETURN RDORESS FUR THE
BREAKPOINT IS NOW CALCULATED WHEN THE BRERKFQINT IS
ENCOUNTERED RND GUES TO THE DEBUGGER. IN RDDITIGN
THERE ARE 2 NEW INSTRUCTIONS: TJ FOR DUING A JSR TO
A ROUTINE RAND tX TG EXIT BACK TO THE EXEC
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eo655 * MEMORY MAP
aoas6 *
8aass aooa THP EQU £00
eaa58 aaa2 TMP1  EQU $02
a6as53 a664 ARE EQU $064 16 BIT RCC. PSEUDO REG B.
eoaea aaa4 RR3 EQu fo4 -HI BYTE OF RRE.
eeael aeas AR2 EQU £05 -LO BYTE OF ARB
0ege2 aoe6 RRA EQU $06 16 BIY ARITH FSEUDN REG A.
gagex aeoe AR1 EQU foe -HI BYTE OF RRA.
agas4 aaars ARG EqQu sar -LO BYTE OF ARA
@aess geag DIGIT EQU 08 BYTE USED BY ASCBIN FOR TMF
aaass eaanA QUTEND EQU $6R END OF QUTRPUT BUFFER TEXT.
aaaey agac BUFADR EQU Fac START OF 1.0 BUFFER (FTR>
aapes eaae BUFEND EQU $OE PTR. TQ END OF I/0 BUFFR.
aeaes aai11 OUTBUF EQU ¥11 START OF GUTFUT BUFFER.
oaara 8014 SRCADR EQU $14 SOURCE FOR TEXT MOVES.
eeari . aals DSTRDR EQU ¥l DEST. ADDR. FOR TEXT MOVE
aeara aa1n ENDMEM EQU $1R LAST ADCKES OF REAL MEMORY
8ears aaic CSRPTR EQU $1C FPTR TO CURSER ON SCREEN.
60674 ga1E BUFPTR EQU $1E TEMP PTR USED BY QUTSTR.
a6675 eaz2a EBUFFLO EQU $£20 PTR TQ END OF LOW ERIT TXT.
goaare aaz2 BUFFHI EQU $22 PTR TQ STRRT OF HI TENT.
agars ae24 SCNPTR EQU F24 FTR. TO BUFFRD TNT STHRT.
Aaz8 0626 SRCASM EQU 26 PTR TO ARSSMBLR SOURCE CODE
'S aa2nA ONDYRL EQU 2R HAS ASSMELR OFERNL VARLUE.
Bé@qﬁ gazc S5YMYAL EQU $2C VALUE PUT IN ASSM. SYMTBL.
gea81 8ezE BRKSRY EQU F2E TEMP SAYE FOR BRKFT DATA
aease aasa ERKRDR EQU $30 APDDRESS OF BRERKPOINT
paass aesz EDIT EQU $£22 @ IF EDITOR IS NOT RUNNING.
aea384 auzs IOBUFF EQU $35 I-0 BUFFER FOR DESUGGER.
aaass ge48a PCYAL ERQU $44 FROGRAM COUNTER FOR HASSM.
veags *
aaasy? E@1F FRSTLN EQU FEQLF RIGHTMOST CHARR OF LINE ONE
eeo88 E1EQ LASTLN EQU FEL1EQ LEFT SIDE OF BOTTOM OF CRT
6gass E1FF LASTCH EQU $ELFF LAST CHAR ON CRT DISFLAY
e0a38 Fa4o KEDPIR EQU $FE40 RADDRESS OF FIA FOR KBOAZ.
geasl *KEYBOARD FIA ADLDRESS FOR OLD KEYBOARD (KEBD-1R) IS FOg4.

pasez FET1 INPCHR EQU $FE71 INPUTS A CHARACTER.
aa9 FE& {1 £l $FERS GER FQUT
3939% FES'? SEBI’N Ei;:d $F 33 QCQ 7'3 ETNF :ér ROUTINE.
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oeas’ * INITIALIZATION

aaass *

aeass *

aaiae *

80101 * THE INITIRLIZATION ROUTINES SET UP THE INITIARL YALUES
aalaz * LPON SYSTEM RESET.

aa163 *

8a164 *

aa1es Fceo ORG $FCoa

00106 FCOA SE O1FF RESTRT LDS #E1FF SETS STACK POINTER

ga1a7 FCas 2@ TSXY MOVES STK PTR TQO INDEX REG

aa1688 FCo4 DF 28 STN SRCASM SETS RASSEMBLR QUTRUT FTR

g@183 FCcwee DF ac STX BUFADR INIT INRPUT BUFFR RDDR.

80118 FCas8 86 1F LDR A #$1F INTLE. KEYEBORRD FIRA.

88111 FCOR B7 FB41 STA A KBDFIA+1 PIAR CONTROL REG. RDDRESS.

G8112 FCOD CE EIFFF LDX #HEFFF LAST LQCATN OF MEMORY.

@8113 FC18 DF @E STY BUFEND INIT END-OF-EDRIT BUFFR.

06114 FC12 DF 1A STX ENDMEM INIT END-OF-MEM ADDR

08115 *

ea11é *

6a117 *

gai1e *

60119 *

ea12a * COMMAND LANGUAGE

£ °1 ¥*

oF12z * THIS EXECUTIVYE RCCEPTS COMMARNDS FROM THE KEYBORRD TO
a@1°3 ¥* DETERMINE WHAT UTILITY IS TO BE RUN. INVALID COMMARNDE
aa124 * WILL SPACE THE CURSOR DOWN ONE LINE. DO NUT SPACE OFF THE
88125 * BOTTOM OF THE SCREEN. . o ; )
ea1zé6 * ;

ga127v ¥

ae128 FC14 8D =211 EXEC ESR HOME CSRPTR IS HOMED

88129 FC1s 8D 28 ESF CLERR CLERRS SCREEN

gg138 FC18 8 73 EXEC1L E5R CrR1 CRLF FOR MNEW LINE

808131 FC1R BD FEF1 J5R INFCHR GETS & LISFLAYS CHR

Ba132 FC1D 81 il CMF A #f81 TESTS IF ASSENBLY COMMD

8133 FC1F 26 a3 ENE ENEC2 SKIPS IF OTHER CUOMMANC.

EA134 FC21 BD FDRI1 JSR ASMELR JUMPS TG RASSEMBL FRRGGRM

88135 FC24 81 a5 EXECZ2 CMP R #£85 TESTS IF CONTRL “E-

Go138 FC26 26 €12 ENE EXNECS SKIPS IF NAQT ERIT ChD.

BE137 FC28 8D 3D BSR ECITOR JUMPS TO ERIT TEXT

80138 FC2R &1 1.2 EXECS CMF A #3$12 TESTS FOR R TR COMNMAND

651;, FCQL 26 a2 ENE EXECH SKIPS IF NOT R REEDRIT COHMND. 88148 FCZ2E
'ep F F 8D 3FBSR REEDIT GUOES TO REEDIT TEANT.

£a8141 FLJ@ 81 84 EXEC4 CHP A #f04 TESTS FOR CONTRL “D-.

ae14z FCIZ 26 E4 BNE EXECH SKIFS BRCK FOrR A NEW COMND

681423 FC34 FE FE&4 JHP DEBUG JUMPS TO DEEUGGER.

k] e
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00145
146
vl4r7
0ai148
a0149
8150
00151
aa1s52
00153
ae154
@61535
aaise
Pa157
ee158
80159
ge160
ga161
o162
go163
6a164
00165
88166
ga1e67
00158
08169
gaira
re171
472
ga1r3
80174
aa1rs
80176
ao1rsrs
Qo178
gai1vsg
eaica
aa181
ag1e2
ea183
80184
ge185
89186
aa1sv
8188
ga193
Ligti 9
21191
ge19z2
o192
00194
80195
g 98
s 97
ga198
68199
aazeg
Jezo1
-
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I EEEEEEREEEEEITEETESNEEEEEEREEEEEEEEEEEEREREREEREEEES I AN IEEEEREE.

GETS CSRPTR+1; CRLL OVYRFLO.

THE EPITOR

THE EDITOR RLLOWS INPUT FROM THE KEYBOARD INTQ R
BUFFER MEMORY. INPUT IS DISFLAYED ON THE SCREEN. WHEN
IT IS TYPED IN. THE SCREEN TEXT CAN THEN BE EDITED BY USE
OF THE CURSCOR. WHEN THE SCREEN IS FULL OR EDITING IS
FINISHED. THE DRTA IS SCROLLED OFF THE SCREEN INTQ THE
EDIT BUFFER. WHEN TEXT IS SCROLLED OFF THE TOP QOF THE
SCREEN. IT IS STORED FROM THE BUFFER RDDRESS FOINTER
(BUFARDR> TO THE LOW BUFFER POINTER (BUFFLQ)>. BUFFLO
POINTS TO THE END OF TEXT + ONE (I. E. IT POINTS TO THE
FIRST UNUSED BYTE)>. WHEN IT IS SCROLLED OFF THE BOTTOM
OF THE SCREEN. IT IS STORED IN THE TOP OF THE EDIT EUFFEE.
THE TEXT GOES FROM THE HIGH BUFFER POINTER (BUFFHIY TO
THE END OF BUFFER POINTER (EBUFEND). BUFFHI PQINTS TU
THE END OF TEXT - ONE (I.E. IT PQINTS TGO THE LAST UNUSED
BYTE IN THE BUFFER>. WHEN THE TENT IS5 SCROLLED UFP
OFF THE TOP OF THE SCREEN. TEXT IS TRKEN FROM THE HIGH
RREA OF THE EDIT BUFFER RAND DISPLAYED ON THE LRAST LINE OF
THE SCREEN. WHEN TEXT IS SCROLLED DOWN OFF THE BOATTOM.
TEXT. IF RANY EXISTS, 1S MOVED FROM THE LOW EDIT BUFFER
RAREA TO THE TOP LINE OF THE SCREEN

POINTERS USED

CSRFTR  FPOSITION OF CHARACTERS INSERTED ON THE SCKEEN
SCNPTR  POSITION OF STRART OF EDRITED TEXT 0N SCREEN
BUFADR  START OF TEXNT BUFFER IN MAIN HMEMORY.

BUFEND  END OF TEXT EBUFFER IN MARIN MEMORY

BUFFLO  END OF TEXT SCROLLED OFF TOF 0OF SCREEN.
BUFFHI START OF TEXT SCROLED OFF BOTTOM OF SCREEN
BUFLEN  NOT CURKENTLY USED

EDITOR COMMANDS

“UP ARROKW"™ MOVYES CURSOR UF ONE LINE; CSRPTR GETS
CSRPTR-32; CARLL NDRFLO

*

“DOWN RARROW" MOVES CURSOR DOWN ONE LINE: CSRPTR GETS
CSRPTR+32:; CALL OVRFLO

"RIGHT ARROW"™ MOVES CURSOR ONE POSITION RIGHT; CSRFPTR
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0b=03
0204
00205
Ba266
00207
00288
00203
eaz10
00211
eaz12
09213
06214
00215
00216
00217
80218
00219
eo22a
00221
gaz22
pR223
08224
00225
06226
pa°27 -
e 8
eaz29
8238
0231
86232
00233
8234
ea2325
ga2:xs
€023
o238
80239
00240
0241
o242
90242
0244
§0245
o246
06247
00248
00249
0250
88251
068252
e 2
09254
280255
60256

/

5
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¥ EXEFEEXEREEEEEEEEREEEEEEFTREREETEFEEEREETEELERR RN REE R R ER

"LEFT ARROW" MOVES CURSOR ONE POSITION LEFT: CSRPTR
GETS CSRPTR-1; CALL NDRFLO.

"CONTROL & LEFT ARRROW <(ON KEYBOARD)>" LEFT JUSTIFY CURSOR;
CSRPTR GETS CSRPTR TRUNCATED: CALL NDRFLQ FOR SCNLOC CHK.

"PUTCHR" QUTPUTS CHARACTER: CSRFPTR GETS
CSRPTR+1; GUOES TO OVRFLO.

"ENDCHR" TERMINATION CHAR: CLEAR EDIT FLAG:
EXIT THE EDITOR.

"HbME" HOMES CURSOR POINTER:; CSRPTR GETS EG@@; NDRFLU.
"CLEAR" CSRFTR TQ END QOF THE SCREEN GETS SFPRCES.

"CTRL I"™ INSERT R LINE AT THE LAST LINE ON THE SCREEN:
CALL OVR1 (SCROLLS UP ONE LINE>; CSRPTR GETS E1E@.

"CTRL D" DELETE LAST LINE; SCROLL DOKWN CUNDR2):
CSRFTR GETS E1E@.

OVERFLOW CHECKS IF SCROLL UP IS NEEDED; IF IT IS, IT
SCROLLS UP AND MOVES DATA TO & FROM THE BUFFEERS.

OVRFLO: IF CSRFTR < EZ8@ THEN RETURN; IF EDIT IS ON THEN
OVR1: EUFFLO+ GETS SCNFTR TO “C.R. “: .
DSTADPR GETS CSRFTR GETS E1EQ (LAST LINE ON SCREEN):

IF EDIT IS ON AND BUFFHI < BUFEND THEN MOVE THE TENT
(THE STRING FROM BUFFHI TG “C.R. 7> TQ THE LAST LINE

UNDERFLOW CHECKS IF SCROLL DOWN IS NEEDED AND MOVES
DATA TO RAND FROM THE BUFFERS.  CURSOR HRD BEEN
MOYEDR OFF THE TOF 0OF THE SCREEN AND IS NOW FUT AT THE
HOME POSITION ON THE SCREEN.

NORFLQ: IF CSRPTR 2> DFFF THEN RETURN (GO TQ QVRFLO)Y:
IF EDPIT FLAG IS5 ON THEN MOVE LAST LINE TQ BUFFHI
ON DOWN: SCRLON: CSRRPTR GETS E@@n: MOVE LINE FROM
BUFFLO TO FIRST LINE ON THE CRT.

NOTE: DON‘T SCROLL OFF SCREEN IN EXEC UN}IL ARFTER
THE EDITOR HRS BEEN RUN.

NOTE: EYERY LINE MUST HAVYE R C.R. ON IT.




PRGE

38
eazs59
aazea
88261
Baze2
ag263
68264
Boaz6s
Bezes
eazer
aa2s8
80269
eazra
ge271
aazre
ae2r3
8274
aez2rs
eazr
eazres
aazre
a82rs
aaz2ge
ea2e1
r-eg2
683
ge224
aaz28s
aezee
ea28v
ea288
eazes
aozca
-gaza1
o292
Bassas
Bazs4
eaz9s
8az28e
1‘?1“’797
f. »’c‘ 7%
Qp299
aazaa

a3
56353
aazas
gax04
ga3as
pazas
rozac’
=588
aazas
aasia
ga211
aaziz

28313

R

006  PDS-Y3N
FCI7 CE EQA@ HOME
FC3R DF 1C
FCIC 39
*
»
FCID C6 68 CLEAR
FCIF CE Ezo@
FC42 09 CLEARR1
FC43 E? €@
FC45 9C iC
FC47 26 F9
FC49 29
»
*
»
5
»
»*
FC4A DE 1C  GETCHR
FC4C 63 060
FCJ4E CE Z26FQ
FC51 89 GET1
FCS52 27 Fé6
FCS4 Q6 40
FCS6 BS FB41 <Fga1
FCS9 27 F6 on LD
FC5E DE 10
FC5D RS a9
FCSF 2R €12
FC&1l 63 08
FCEX B6 Fo48 GET2
FCE6 39
K”'\——IE‘
*
*
* N
E'S
w
FC&67 DE & EDITOR
FCs9 DF 2@
FCER DE EIE
FCED DF 22
FC&F 80 C6  REEDIT
FCo SN CH
Ekcd 9? Y9 eprreo
FC?S DE 1C EDITIN
FC?7 DF 2 »
*
»
FC79 8D CF  EDREAD
FC7R 81 18  ENDCHR
FC?D 26 84
FC7F 7F 6832
FC32 39
FC83 8D ©A  ED1
FC8S F2

<8

LDN
5TX
RTS

LDAR 8
LDX
DEXN
STA B
CPX
ENE
RTS

GETCHR
MOYING

LDX
cam
LDX
DEX
BER
LDAR R
BIT R
BER
LDX
LDR A
BPL -
com
LDA A
RTS

#$EGOQ
CSRPTR

#%60

LOARDS HOME FOSITION.
STORES HOME IN CURSOR PTR.
RETURNS TQ CRLLER.

LOADS BLRANK <C.R. 2.

#LASTCH+1 LORDS END-OF-SCREEN FPTR.

a N
CSRPTR
CLEAR1

DECREMENTS BLANKING PTR.
EBLANKS LOCATION.

TESTS IF DONE

ERANCHES BRACK IF NQOT DONE.
RETURNS.

INPUTS A CHARARCTER INTO RCC A WITHOUT
THE CURSOR. RAND ELINKS THE CURSOR.

CSRFTR
a, x
#39s8

GETCHR
#3498
KEDFIR+1
GET1
CSRPTR
8, x5
GETZ2
6. N
KEDFIR

i
L2

LOADS CRT CURSOR POSITION.
COMPLIMENT (FLASH POSITION)
LOADS BLINK COUNT YALUE.
COUNT GETS COUNT-1.

RESETS CTR WHEN TINMED QUT.
LOADS MARSK FOR CR2 FLAG.
TESTS IF A CHAR. TYPED IN.
EBRANCH IF CHAR NOT ENTERED.
LORDS CURSOR POSITION.
TESTS IF BLINKNMD (SALID).
SKIPS IF NOT BLINKED.
CLEARS THE CHARRCTER.
LOADS A NITH KEYERD CHAR.
RETURNS TO CALLER.

EDITOR IS THE MRIN ENTRY POINT FOR ERITING.

BUFRLR
BUFFLQO
EUFEND
BUFFHI
HOME
CLERR
EDIT

CSRPTR
SCNFTR

GETCHR
#$1B
ED1
EDIT

INSERT

EDPRERD

BUFFLO GETS THE

VALUE OF EUFRDR.
EUFFHI GETS THE

”hfu~ OF BUFEND

ENTREY FPOINT FOR

RE~EDRITING TEXT.

TURNS ON EDIT MODE.

SETS SCNPTR TQ CSRPTR.

X GETS CSRPTR & R GBETS CHR
TESTS FOR AN "ESC" CHAR.
SKIPS IF NOT EDIT END
TURNS OFF EDIT FLRG

ENITS THE ERITOR

EDITS CHRRACTER. '
GOES FOR NEXT CHRRACTER.
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w15 *
0016 *
0az17 *
Paz18 *
aaz19 *
aaz2e *
08321 %
aaz22 *
Baz22 FCS7 81 80 CR
Qaz24 FC8Y 2D RAC

BEZ25 FC8B 2E 12

Q0326 FCSD 86 €8  CR1
6a327 *
aaz2e *
AAz29 *
00:3a *
AG331 FCSF €1 89  INSERT
BAZI2 FC91 2D 16

Gaz33 FC93 ZE F2

00334 FC95 DE 2 INSRTL
06335 FCO7 27 a3

BAZRE FC99 ED FDY6

BBIZ7 FCSC FE FD74 INSRTZ
GAIZS *
AAZES *

L 48 *
G344 FCSF 81 12  RTCSR
Q@342 FCAL 2D =€

GA343 FCAI 2E B8

0a344 FCAS DE 1C  RTRRRQ
00345 FCAT 28 1F

Qa346 *
aaz4v #

G034 8 #
Ga343 FCAS 8D &7 DELETE
G850 FCAB 20 48

aazs1 *
a03s52 *
AOSER *
03354 FCAD 81 14 LFTCSR
03355 FCAF 20 24

AasSs FCBL 2E 63

gaz57 FCBZ @9

358 FCB4 20 25

GI353 #
aazeq *
o351 *
U362 FCBS 81 1IF  CLER
gAIE: FCBS 2D 83

OAzEY FCBA 27 41

i &5 : *
G366 *
aazer *
HAIES *

FOLLOWING IS THE MARIN EDITOR EXECUTION LOOP.

CMP R
BLT
BGT
LOAR A

CMP A

BGT
LDA B
BEQ
JSR
JHMF

CMFP R
BLT
BGT
LDX
BRA

EsR
BRA

T CHMF A

ELT
BaT
DEN
EBRA

CMP R
ELT
BEQ

#£0D
HOME
RTCSR
#¥ed

#£09
DELETE
CR
EDIT
INSRTE
MOVEZ
SCRLDN

#¥12
sSuUB:2
LFTCSR
CSRFTR
PUTCH1

#E1F
CLERR
LFTJST

TESTS FOR CARRIAGE RETURN.
SKIFS IF HOME CURSR COPMND.
GOES TO NENT COMND TEST.

LORDS INTERNAL C. R. YALUE.

TESTS FOR A CONTROL “I-.
SKIPS TO DELETE COamMMD.
SKIPS FOR NEXT TEST

TESTS IF EPITOR IS ON

SKIF TO ENIT IF EDITOR OFF.
MOYES LAST LINE TO BUFFHI.
MOVES ALL LINES DOWN ONE.

TESTS FOR RIGHT RRROM.
SKIFS IF AN "UF RARROW".
SKIPS IF A "LEFT ARROW".
LORDS CURSOR FGINTER
STGRES & INCREMENTS CSR.

SCROLLS UF ONE LINE
MOVES NEW LRST SCREEN LINE

TESTS IF "LEFT RRRQM".
SKIPS IF "DOWN RRROM"
SKIPS FOQR NEXT TEST.
Sue. 1 FRUIM CSRFTR

STOGRES CURSOR FOINTER

TESTS FOR CTRL BRCK ARROMN.
GOES TO CLERAR SCREEN.
MOVES CSR TQ LEFT OF SCREEN.

ALL QOTHER CHARACTERS FALL THRU TQ PUTCHR.
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aaEra
a6371
GAZF2
aa373
faz74
GA3TS
PAZTE
Qazrv
a0z78
G373
G630
aazal
gaz8s
G0383

a8:85
gosss
gazay
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[P A

N
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oe8

FCBC
FCEE
Fcea
Fccz
FCC4
FCCe
FCCce
FCeEs

FCCE
FCCD
FCCF
Fcoga
FCD1

1 FCD3

FCDS
FCD?
FCDS
FCD3
FCDE

JrLDD

H
L

FLE4

PDS-VY3

DE 1C
81 D
27 €4
A7 a4
o Y
27 4C
ag

2@ 1a

DE

()
l-"l

oy b
Doy Ry

ag
SH
26

FC
=8 Oa

el VRS Lo Ry
Oy T !y

7 €

J Ty m

O Lol 00
e

¥ EXFEE ¥

PUTCHR

CRLF1
PUTCH1

SUBSZ

SUBIZA

ADD32
ADDZZRH

PUTCHR DISPLRYS A CHARACTER ON THE CRT DISFLRY AND
INCREMENTS THE CURSOR FOINTER RS WELL RS CHECKING
AND HANDLING CARRIAGE RETURNS.

LDX CSRPTR  LOADS OLD CSRPTR.

CHMF R #%aD TESTS FOR ENTERNAL C. R.

BEQ CRLF1 SKIPS TO DO R C.R. L. F.
STRA a.&8 DISPLAYS CHAR QN SCREEN

CMP R #¥60 TESTS FOR INTERNAL C. R.

BERQ CRLF SKIPS FOR CR. LF

INX INCREMENTS CSRPTR

ERA RDDZ TESTS FOR OVRFLO & UNDRFLOQ.
LDN CSRFTR  LOADRS CURRENT CRSR FOSITION.
LDR B #3532 LORDS LOOF COUNT

DEXN DPECREMENTS CSRPTR

DEC B - DECREMENTS LOOF COUNTR.

ENE SUBIZ2R  SKIPS BARACK IF NOT DONE.

BRA ROD2 SKIFS TO CHECK UNDRFLO.

Lbar B #32 LORDRS LOOF COUNTER

INN INCRE. CSRPTR IN INDEX.

DEC B - DCEREMENTS LOOF COUNTER.

EHE ALDI2A SKIFS BACK IF NOT GUNE.

5T LERFTR SAVES CSKRFTR.

0 (UNCERFLOW: CHECKS FOR THE CURSOR GOING OFF THE
SF Trf SCREEN. THE IMDEX REG. CUONTAINS THE CURSOR
TER WHEN THZ ROUTINE I5 ENTERED.

CPN #2600  TESTS IF CSRPTR >= DFFF.
G ISE PS CSRFTR GREATER.
sk YhieYy R A pEaNT i ndved e
BSR MOVES MOWES BUFFLQO TO TOF OF CRT.
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FAGE

aa4a3
aa4a3
Gra1a
6_ 11
o412
00413
6a414
ga418
aa41é6
gad1r
868418
88419
agqza
aa421
aa422
Qo423
ae424
23425
ao4z6
aa4:27
@aaq4z8
aa42s
ga4:8
Ga431
aa432
88433
88434
QE435
£ ‘36
et 37
06438
a439
aa44a
Ba441
ao442
aa443
g4 4
SEE TN
448
fa44 7
G@44 8
o449

G451
QG452
Qo453
00454

oasg

FCES
FCES
FCER
FCED
FCEF
FCF1
FCFZ
FCFS
FCFY
FCF3
FCFE

FCFD
FCFF
FD@1
FDO2

FDa4
FDas
Fpas
FOaR
Foac
FOeE
FD1@
Foi1z2

FD14
FD16

FDS-VIN

8c
2B
8D
D&
a7
DE
D
27
8p
DE

Ds
Ccq
ov

>
>

De
DE
DF
DE
s
DF

2 Lﬁ

o o

&p
24

" OR

iD
EQ
iD

32
20
1e
24
o )
=8
4&

BF
ES

OVERFLOW CHECKS FOR SCROLLING UP (CURSOR 15 OFF
* THE EQTTON OF THE SCREEN):; INDEX CONTRINS THE CURSOR

VRFLO CPX -

¥
S
»
R
* POINTER UFON ENTRY.
*
)
0

#EE2QO0
EMI OYREXT
ESR 0vR1
0¥rRs  LDAR B EDIT
EEQ OVRENT
LDX EBUFFHI
CPX EUFEND
EEQ OYREXNT
ESR MOYELR
LDN SRCADR
STX EUFFHI

AND B #¥EQ
STA B CSRPTR+1 SAVES L. J ED PTR.

OVRENT RTS

TESTS AND EXITS IF
CURSOR ON SCREEN.

DOES OVR1 CHECKING.
TESTS IF EDIT IS ON.
EXITS IF IT IS OFF
LOADS HI TEXT POINTR.
TESTS IF PTRS NOT EQU.
EXITS IF NO TEKXT.
MOYES CHRS TO LAST LINE.
RESETS NEMW BUFFHI
LOCATION.

FOLLOWING RQUTINE MOYES THE CURSER TQ THE LEFT.
FTJST LDR B CSRPTR+1 LOARDS LOW BYTE OF FTR.

TRUNCATES TO LEFT OF LINE.
RETURNS TO EDRITOR.

*

*

*

*

” OYR1 DOES ACTUAL SCROLLING UF.

*

0YR1 LA B EDIT TESTS IF EDIT IS ON
EEQ QVRI1RA SKIFS IF EDIT OFF
LON EBUFFLO LoAaDbS TEXT PTR LQOH
ETH DETHOR DESTINATION OF TESNT MOYVE.
LDX SCNFTR SOURCE FOR MOYE
ESR 1VEL MOVES LIN1I TO BUFFFLO.
STx BLUFFLO SAVES NEW BUFFLD FTR.

OYR1AR ERA SCRLUF SCROLLS SCREEN UF 1.

i FOLLOQWING ROQUTINE MQOVES THE CURSOR.

CRLF ESR ACDIZ LINE FEED

ERA

LFTIST

CARRIAGE RETURN.
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andse
a6457
aa458
i 'S9
. gudea
Aa461
ga462
Ba463
8464
80485
fa466
an4ev
8a468
884539
anqra
#3647 1
Hagrs

65472
agdrd
8a4rs
aadre
aadrv
aa4re
06479
oo48@

e 182
483
0434
aa48s
88488
pa487
ag4ae
0a483
#0430
aa4891
aage2
£0493
o434
8495
804286
497
604238
£O429
gaseg
auset
eusa2

50D
dea4

a1a

Fpi18
FD1A
FDIC
FD1E
FDza
FDQE
= FD2S

F["..L‘
Fo2

FDES
FRER
FD2C
FDZE
FD2F
FD31

FDI3
FDI5
FDZ&
FO2a
FDZA
FO3C
FDZE
FOIF
FD41

Fb35

FDS-VIN
* MOVE INSTRUCTIONS MOVE FROM ONE BUFFER ARER TO
* ANOTHER BUFFER ARER.
¥
*
* MOVE3 CALCULATES THE SOURCE ADDRESS OF THE DATA IN
* BUFFLO ¢IF IT ESISTSY FOR MOVING TO THE FIRST LINE ON
* THE CRT. MOVE 1 15 THEN ENTERED TO DO THE MOYING.
»
»

DE 24 MOVEZ LDS  SCNPTR  CSRPTR GETS E008 (HOME).

DF 16 STX  DSTADR  SETS MOVE ADDRESS.

DE Z@ LDX  BUFFLO  LOADS LO EUFFR ADDR.

sC ac CPX  BUFRDR  TESTS IF STRING EXISTS

27 23 EEQR  MOVEST ENITS IF EMPTY.

aa DEX MOVES BACK FROM BLANK.

aC @Cc  MVIL  CFN  BUFADR  TESTS IF SRCADR = BUFFADR

27 ag EEQR  My32 MOVES IF START OF LINE

7 39 DES NEST LOMER CHAR.

EE oa LDA B G.X GETS SOURCE CHAR FOR TEST

C1 €@ CMFP B #$60 TESTS FOR "C. R "

26 FS BNE  MY31 SKIFS EACK UNTIL "C.R. ™

a8 INS POINTS EACK TO FIRST CHAR

DF 28 My32 STX  BUFFLO SAVES L0 ADDRESS.

20 83 BRA  MOVEL  MOVES DATA
* MOVE1L
*
* MOYEL MOYES R SET OF CHARACTERS FROM EITHER THE TOP
* LINE OF THE SCREEN TO BUFFLO OR FROM BUFFHI TQ THE
* BOTTOM LINE OF THE SCREEN. THE SOURCE ADDRESS 1S PASSED
* IN THE INDEN REG.. THE DESTINATION ADDRESS IN DSTADR.
* AND THE MOVE 15 TERMINATED BY A "C. R " IN THE LINE OF
* TEXT BEING MOVED.
»
*
'
L 3

DE 14 MOVE LDN  SRCADR  LOADS SOURCE ADDRESS INTQ X E

a3 MOVELA INN POINTE T0 MENT SOUFCE CHAR.

ES 08 MOVEL LDA B @ X L0ADS SOURCE CHARECTER.

DF 14 STSY  SRCACR  SAVES THE SOURCE FOINTER.

E 16 LDN  DSTADR  LCADS DESTINATION ADDRESS.

E7 @ STR B a8 STORES CHAR. IN DESTINATION

RE NS NENT DESTINATION FDDRESS.

DF 16 STY  DSTHDR  SAVES DESTINATION FTR

C1 6@ CHP B #3560 TESTS IF MOVE FINSHED ¢CR).

26 E 74 SKIFS BACK NT DO

<5 BB yovest EFE NMOVE RETOENETRE LELIEL PONE
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o

aases * MOVEZ SUBROUTINE

aa507 *

aas68 L THE MOVEZ2 SUBROUTINE MOVES THE LAST LINE ON THE
aasag * SCREEN TO THE HIGH RRER OF THE BUFFER <(BUFFHI)> DURING
51 * SCROLLING. THE TEXT 1S TEMPORARRILY STORED ON THE STACK
booll * DURING THE MOVE. THE MOVE IS TERMINRTED BY A "C. R. "
gas12  THE TENT 1S STORED AT BUFFHI OGN DOWN

aas13 L

8as14 *

aas1s *

gasls *

ga51y FD46 CE ELE@ MOVEZ LDX #LASTLN X GETS ADDR OF LAST LINE.

ae518 FD49 SF CLR B SETS TERMINATION FOR
Ba513 FD4R 37 MyY21  PSH B STACK FOPFING

ua5z28 FD4B Es @0 LDA B 4. X LORDS SOURCE CHAR.

ea521 FD4D 88 INS POINTS TO NEXT CHAR.
86522 FD4E C1 60 ChP B #%64 TESTS IF LINE TQ "C.R. "
gas23 FPS8 Ze F8 ENE Myl MOYED TO STHCK.

aas2qd FL32 DE 22 MV22  LDN BUFFHI INIT. DESTINATION.

vasz23 FpS4 EF €@ MY23  STAR B &N STORES CHAR.

895:6 FDSs 6% DEX FQINTS TQ NEXT LOCATION.
aasz2y FP5? DF 22 STX BUFFHI  UPDARTES BUFFER PTR.

88528 FDS9 33 PUL B - GETS NEXT CHRAR.

aesz28 FPSR C1 €@ ChP B #a0 TESTS IF RLL CHRS STUORED
60538 FDSC 26 Fé ENE Myz23 SKIPS BRCK IF NOT STORED.
88331 FDSE 39 MOVEYX RTS RETURNS TO CALLER.

69535 * SCROLLUP MOVES ALL LINES UP 1, & CLERRS LAST LINE.

OAS3S FDSF CE EAGA SCRLUP LDX ##EGBG  SETS CRT HOME POSITION.
80536 FD&e2 Ee =8  SCRPL LDA B $28. N GETS CHRR FRGOM NEST LINE.
B

8as:37 FDeg E7 @@ STAR aa, ¥ STORES CHAR ON PREY. LINE.
BLESZE FDes @8 INX POINTS TQ NENT LINE.

gasz9 Fhs7 8C EL1E@ CPXN #LASTLN TESTS IF MOYE DUONE.

Bas48 FDEA 26 F6 ENE SCRF1 GOES BRCK IF NOT DONE.
o041 FDeC DF 1C 5T~ CERPTR  SETS CSRFTR TO LAST LINE.
G542 FDSE OF 1& STH OSTRDR INIT DEST FOR WENT MOVE.
gasd.s FLvya BD FCID TSR CLERR CLEARS LAST LINE.

casd44 FD7s 28 RTS EXITS

| S
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Jas54e W SCRLDOWN MOVES RLL LINES DOWN ONE RND
1547 * CLEARS THE TOF LINE ON THE SCREEN

548 *

88549 FD74 CE E1DF SCRLDN LDX #LASTLN-1 INITIALIZES THE POINTER.

eassa Fp77 E6 v@ SCRP1 LPA B 8. N LORDS DARTA TQ BE MOVED.

@a551 FDr9 EV 28 STA B $24.X MOYES DATA DOWN ONE LINE.

8552 FOAE DF 1C STX CSRFTR  SAVES CURSOR

Bgasss Fprp a9 DEXN POINTS TO NEXT BYTE

8a354 FDFE 8C DFFF CFPX #¥DFFF TESTS IF MOVE FINISHED

gesss FDS1 26 F4 ENE SCRD1 SKIPS BACK IF NOT DONE.

ga536 FPET Ce &@ LDR B #¥e0 LORDS BLANK TO CLERAR LINE.

Basss FPSS 88 SCREDP2  INN PQINTS TG NEXT CHRREACTER.

Bas38 FDEs EF €18 STA B . N CLERRS BYTE ON LINE 1.

gas59 FDE8 8C EG1F CFPX #FRSTLN TESTS IF LINE 1 CLERRED.

20550 FDSB 26 F8 BNE SCRDZ SKIFS EBRCK IF NOT CLERRED.

aas61 FpSD 38 RTS RETURNS

88563 * OUTSTRING PRINTS OUT THE STRING EBETWEEN THE

gesed * OUTBUF POINTER AND THE BUFEND FOINTER

ee5635 *

gases FDEE DE 1.1 OUTSTR LDN QUTBUF  BUFFTR GETS STRRT OF TEKXT.

gasey FpIoa A €8 0UT1 LbR A 8, N LOADS CHAR TO BE PUT OQUT.

TA568 FDSZ DF 1E STX BUFPFTR  SAVES SOURCE POINTER.

63 FDI4 BD FCEBC JSR FUTCHR  PRINTS CHARRCTER.

8asra FpSy DE 1E LDX BUFFTR  RESTORES FOINTER.

gasrl FPRS 3C @R CFX QUTEND TESTS FOR END-OF-TEAXNT.

gesre FLSE 27 83 EBEQ@ oute EXITS IF END OF TEXT.

gqg57°3 FOSD a8 INN INCRE. FTR TO NENT CHAR.

aas74 FDSE zZ@ Fa BRA ouT1 GUES BRCK FOR NEXT CHAR.

Ba37°3 FPREB 389 ouTe RTS ENITS ROQUTINE.

aasre *

GAST 7 ¥ END OF EDITOR FPROGRAM.

oaS7Ta *
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8@@58@
P =81
ooal2
aaasl
anse4
8a58a
aus86
gassr
aa588
aase3
aaseo
80531
aass2
ease3
aasa4d
aa595
B8os9s6
Baser
gasog
o539
eogpg
aaead
ageaz
o003
gasgd
aesas
RAGH6
587
vasag
Bosa9
Bas1e
gasll
ganlz2
guels
Gas14
BOs1S
Eonle
BOs17
eas1s
8198
a2y
gosz1

Bael2s
ees2e
0aes 7
gos28

PDS-Y3N

THE. MINI-ASSEMBLER

THE MINI-ASSEMBLER IS R FIXED-FIELD ONE INSTRUCTION
PER LINE 2 PASS ASSEMBLER. THE MINI-ASSSEMBLER FORMAT
IS DESCRIBED ON FAGES 8-2 AND 9-3 OF THE SFHERE
OFERATORS REFERENCE MANUAL.

THE THO FASSES ARE REQUIRED TO FORM THE LRABEL
RADDRESSES.  THE SECOND FRSS ERQUATES THE RDDRESS FOR
LABELS REFRENCED BEFORE THEY RRE DEFINED IN THE FPRQOGRANM.

ON ENTRY':
SRCAsSM
EUFFLQ

APDRESS OF SOURCE TEXT TO BE RSSEMBLED.
APDRESSED OF UBJECT COPE FRODUCED.

ON EXIT:
PCYAL (FROGRAM COUNTER YALUE)> = LAST LOCATION OF
THE ASSEMELED OBJECT PROGRAM

ALGORITHM:

¥ FE R EEEEEEFERELEFEEEEEEE R R

*ARASMBLR: SET FRSS COUNT TOQ ZERO: SET FPCYAL TQ DSTRSHM:
*ASMLIA: OFERAND VALUE FORMED IN "ORDYAL™:

* A GETS CHRAR IN N6 C(OFERRARND TYPE): X GETS N+7:

* IF CHAR Xe& IS5 A "@" THEN ONDVYAL GETS VALUE FROM SYMBOL
e TABLE ELSE ONDYRL GETS VALUE FROM RSCEIN CONVERSIUON:
*SYMBL: EQURATES SYMEBOL (PC VARLUE IS THE " " SYMEQOL
*LLABEL1Y TOQ R LAREL YALUE:

* SYMYAL GETS PCVYAL:

* IF NC1) IS AN "=" THEN SYMYRL GETS ONDYAL:

* JF X(1> IS NOT A "=" OR A SFACE THEN IF SECOND PRSS THEN
* EXIT ELSE STRRT SECOND FRSS:

* RBEL ENTRY IN SYmBOlL TRELE GETS SYMVYAL.

FLOOP: PUT QFERATION CODE INTC THE QBJECT CODE:

* CONVERT N(22=5{(3)Y INTO BINARY:

¥ SAVE PCYRL:

* P C. GETS P.C. +1:

FAFRND: FORM QFERARND IN OBJECT CODE:

* FORM ONDYAL INTO FROFER SIZE EBASED ON CUODE IN X<{&M:
STORE NEW OFERAND SVRLUE IN MEMORY:

P.C GEIS P C +1 OUR 2;

GET NEXT LIKE 0OF SQURCE;

GO T4 HSMIA.

%
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pus30
aaes

'bS?Q
P33
L7\_/‘.$4
0639
OBEI6
gaassy
aas38
HO6I9
o644
aged1
G0642
a4
Boe44
GEE45
ae646
Qosd 7
aes48
aos49
aaesa
8aes1
vaese
BEsSI
88654
aeess
auese
eaesr
aaes8
€ 539
aessn
aasel
vases
baces
Based
dgess
Bases
aues’”
Bhecs
GasEA
goasrg
G067 4
BUé?J

v@ob

014

FDA1
FDR4
FDAR&
FCR3
FDREAR
FDRC
FDRE
FDER
FDEZ
FE4
FDES
FDES
FDBZ
FDES

FLEBES
FLBR
FDEB
FDBE
FOCy

FDC2
FDC
FDCs
FDCS

FDCH
Foce
FOCE
Fopa

2 Fop2

FDD4
FDD&
FoDs
FODR
FoDD
FODF
FDE®
FDEZ

; FDE4

FDEs
FLES
FDER
FOEC

INIT. PASS CTR TO FRST PRSS. )

SETS PC CNTR TO START OF
OBJECT CODRE
LOARS ADPDR FOR FIRST LINE.

SAYES ADDR OF CURRENT LINE.

LOADS SYMBOL C(LREEL).
LOADPS OFPERAND TYPE CODE.
IF ®, LOADS DATA IN SYMEBOL
ADDRESS, GUES TO SYMBL.
SETS INDEN TQ START OF
OFERAND NUMBER.

CONVRTS # TO EINARY IN B-A.

STORES OFERAND VALUE IN

ONDYAL+1 ONDYAL.

* FOLLONING FORMS THE VALUE FUR THE LABEL.

e

*

* .

* FOLLOWING PUTS THE LRBEL YRLUE IN THE SYMEQL TRBLE.
*®

A

FDS-Y3IN

7F 0884 ASMBLR CLR ARZ
DE =@ ASMI LDX  BUFFLO
DF 48 STX  PCYAL
DE &€ LDX  SRCASH
DF @2  ASMIA  STY  THP1
AE 68 LDA A & &
Es @7 LbA B 7. N
C1 4@ CNP B #$5°@
27 6B BEQ INDPADR
ag INK
ag INK
ag INK
ag INX
ag INX
ag INX
ag INX
BD FF22 JSR RASCBIN
DrF 2 ASM1B  STA B ONDYAL
97 2B STA A

¥

¥

*
DE €2 SVNBL LDX THP1
He &d LbAR A a.x
E6 61 LDA B 1.X
DE 44 LDX PCYAL
bF 2C STN SYMVYAL
c1 3D CNP B #$°=
26 86 ENE  ASNZ
DE =2 LDX ONDYAL
DF ZC STX  SYMVAL
28 EiE ERA ASMS
Ci 286 ASM2 CMP B &%~
27 EIR EEQ ASHS
D 8804 ST AR
27 £ EER  ASMZA
39 RIS
DY @4 ASM2A STA B ARS
ce ce BRA  ASM1
8p 41  ASMZ  BSR  SYNWFTR
36 2C LDA A SYIVAL
A7 60 STA A 4. XN
96 20 LDA R
RV 61 5TAH LA

LOARDS ORIG LINE FTR INTO X.

LORDS SYMEOL (LAEEL).
LOADS LAEEL CONTROL CHAR.
LABEL VALUE GETS PCVAL.

TESTS IF LABLE IS EQUARTED
SKIPS IF NOT EQURTED
LAEEL YALUE (SYMYAL)Y GETS
THE QOPERAND YALUE
CONTINUES EVARLURTION
TESTS FOR END-0QF-FRQGRAM.
SKIRS IF SFRCE <NOT END).
TESTS IF SECUOND FASS
EXITS IF SECOND FHSS.
EXITS THE ARSSENMNELER

SETS CTR TO SECOND FARSS.
GOES BACK FOR SECOND FRSS

N GETS C{r' L THEL «_NTQ'T' ARDR. E

STORES THE Lﬂ:ML
ADDRESS ¢SYMVALDY INTQ THE

SYMVAL+1 SYMBOL TREEL.

T g
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“e682
306683
&0684
Jd 35
vaEss
apeés8sr
ae688
8u68s
ap690
8691
apesz
gp693
Bue94
60695
vgue9s
aessr
aee9s
8oe399
Be7e0o
garel
8erez2
aa; @4
eare
aeras
8eres
garar
6eres
geras
ee~'a
Q.1
eariz
8ar13
86714
earis
garis
aerir
8718
gar1e
8erze
garz21
geraz2
eara23
88724
eor2
66?.-.0
8aorar
garas
garz9
84738
8o731
8@?42
gaz33
ga734
89‘75
ge

ai1s

FDEE

FDF@
FDF1
FDF2
FDF3
FDF5
FDF?

FOF3
FDFC
FDFE
FE@a
FEG1

FEB3
FEGS
FEG7
4 FE@9
FEGB
FE@D
FEGF
FE11

FE13
FE15
FE1s
FE18
FE1R
FE1C
FE1D

FE1F
FEZ1
FE23
FE2S

FE27V
FEZ3
FE29
FE2E
& FEZD

90?3? FE2F

PDS-YIN

DE

a8
ag
a8
A5

81 &

27
ED
DE
A7

as
DF

DE
A&
DE
81

e
[

-
25‘

81
27

DE
a8
As
81
26
Sy

20 ¢

8D
EE

3
-

43
SF
97
Dr
DE
39

02

aa
8Aa

FF22

4.4
og

4.8

a2
95
48
45
31

44
22

()
ga

-

B

€11
aa
€a

* FULLOWING FORMS THE OPERATION CODE.

LDOP LDX

¥ % %

* FOLLOWING STORES INTO THE OBJECT CODE THE SIZED QOFERRAND.
*

OPRND LDN
LDA
LOX
CMP
BGT
BEQ@
CMP
BEQ

ASM4  LDX
ASM4R  INX
LDA
CMF
BNE
INX
BRRA

k2 3R 2R R J

NORDR BSR
LDX
STX
ERA
*
SYMPTR ASL
CLR
LOADX STA
STA
LDX
RTS

D

A
A

A

A
A

WIWD

OPRND

ASCEIN
FPCVAL

a N

PCYAL

TMP1

6 N
PCYAL
#35°E
RELTIY
EXTEND
#$°D
DIRECT

TMP1

a, N
##60
RASM4R

RSM1A

SYMPTR

a, 8

ONDVAL
YMBL

THP+1
TMP
TMP

.............................. @ oy W B R

SETS X TO PQINT TO
THE OFP CODE CHARS.

GETS OP CODE CHAR INTO A.
TESTS IF OP CODE EXISTS.
SKIPS IF NONEXISTANT.
CONYRTS OP CODE TO BINARY.
LOADS POINTR TQ OBJECT CODE
STORS OP INTO OBJECT CODE
SETS TQ NEXT QBJ CODE LOCTN.
SAYES P.C. POINTER.

LORDS SOURCE LINE POINTER.
LOADS OPERAND SIZE CHAR.
LOADS XN WITH OBJ CODE FTR.
TESTS LENGTH TYPE

SKIPS IF RN "R" OPERAND.
SKIPS IF AN "E" SIZE OFRND.
TESTS IF SIZE CHR EXISTS.
SKIPS IF "D"COMND EXISTS.

FOLLOWING GETS THE NEXT LINE.

LOADS START OF LINE IN

ORDER TO FIND NEXT LINE.
LOADS CHAR FROM SORCE LINE.
TESTS FOR R CRARRAGE RETURN.
SKIPS BAK UNTIL C. R. FOUND.
POINTS TQ FIRST LINE CHAR
GOES BACK TO AS5M. NEKT LINE

THE FULLOWING RRE SUBROUTINES USED BY THE MARIN CODE

GETS CONTENTS OF

SYMBOL LOCARTICN.

STORES RS QPERAND.

RETURNS TO FIX LABEL VYALUE.

MULT LRBEL BY 2 TO FORM
POINTR INTQ SYMBAL TRBLE.
LORDS FOINTER INTO THE
SYMBOL TRBLE INTO X. .

RETURNS TO CALLER.
RETURNS.
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PAGE

Jar39
Bar4g
0er41
Jarqz2
ver4
var44
Bar4s
gar4e
ger4 ¢
ear4s8
aar49
ag754
g8731
0asa2
aars3
8g754
a8r3s5
86756
@arar

a1é

FEZ@
FE32
FEZ4
FEZS
FES?
FEIZ
FESRA
FESC

FE3E
FEF
FE41
FE43
FE45
FE4&
FE48

ONDYAL
a, N

ONDVAL+1
a,.5

PCVYAL
ASM4

FCYAL
ONDYVAL+1
FCYAL+1

a. 5
ASM4

STORES HI BYTE OF OPERAND
INTO OBJECT CODE.

INC PC TO FOINT TQ NXNT WD
STORES LO BYTE OF QOPERAND
INTO OBJECT CUODE.

INC & SARVE P.C. TO POINT TO
NEXT BYTE.

GOES TO WORK ON NEXT LINE.

INCREMENT P.C. PTR TQ POINT
TO NXT BYTE & SARVYE P. C..
LGARDS LO BYTE OF OFERAND.
FORMS RELATIVE OFFSET.
INSERTS RELATIYE BYTE INTO
OBJECT CODE.

GOES TQ RASSMBL NEXT LINE.

OF THE ASSEMBLER PROGRAM.

PDS-V3N
D6 2A  EXTEND LDA B
E7 08 STH B
08 INX
96 2B DIRECT LDA A
A7 8 STA A
as INY
DF 4.8 STY
2@ D5 BRA

*
as RELTIY INX
DF 4@ STX
36 ZB LDA A
58 41 SUB A
839 DEX
A7 @ STA A
20 C3 ERA

¥

* END

*
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( 81
gung2
geass
paas4
a6a85
aaass
aaasry
auass
aaass
aaasg
eas1
aaasz2
aaa3as
BEesy
oaass
aaass
vaasary
aoa33
aaass
aalao
g61a1
ae1az2
aa1ez
aa164
ga1aes
a1 as
6. ar
pe168
paiLas
gaiia
6111
ga112
ge113
ga114
ge115
aalie
8117
89118
aa1is
agal2a
aoL21
ag122
gales
aa124
83128
ge12s
eaLzr
a2123
go123
89138
ga* 31
e 2
JA133
8a134
Qa13s
J0136
a

PDS-Y3IN

¥ R EEEREE RS EEEFEETFEEFFEFTFEETERFEFREEEEEEELRELTEREEESFERLFSEFEFENE RS

DEBUGGER

THE DEBUGGER FOR THE FDS SYSTEM WAS DESIGNED TO
PROVIDE R VERSATILE TOOL FOR USE IN PROGRAM TESTING AND
DEBUGGING. IT ALLOWS FOR ERERKPOINTS. MINI-ASSEMBELER
SYMBOL TRELE REFERENCING, STRCK MANIPULATION AND
INFUT IN EITHER HENARDECIMAL., OCTAL OR DECIMAL.

THE DEBUGGER FRINTS A FROMPT CHARACTER ">" ON EVERY NEW
LINE. AN INSTRUCTION CAN BE TYPED IN WHENEYER THE CURSOR
IS BLINKING: EXCEPT WHEN A NUMBER IS5 BEING TYPED IN.

THE DEBUGGER CALLS THE EDITOR WHENEYER A NUMBER IS TO BE
INPUT. S0 CORRECTIONS CAN BE MADE IF THE WRONG DIGIT IS
TYPED IN. THE PQINTER "FCYAL" POINTS TO THE CURRENTLY
OFENED BYTE LQCATION. THE DEBUGGER OFPERATES ON WHATEVYER
BYTE IS FOINTED TQ BY PCYAL. FOR FURTHER DETRILS SEE THE
SECTION ON THE DEBUGGER IMN THE OPERATORS REFERENCE MANUAL.

THE DEBUGGER IS IMPLEMENTED BY A SMALL ROUTINE TO SET
UP ENTRY (DEEUG)> AND A LARGE ROUTINE WHICH DOES R RANGE
COMFPRRE TO FIND THE PROPER COMMAND AND THEN EXECUTES THE
COMMAND CRUNBUG).  NOTE THRT SINCE COMMANDS RRE
DIFFERENTIARTEC EBY RAMNGE. RNY KEY STRUCK WILL PRODUCE
A COMMAND EXECUTION. SUCH AS A ", " BEING INTERPRETED
RS A "+" COMMAND

COMMANDS:

“C.R. " LINE - PRINTS “>" DUT ON A NEN LINE

" " CHANGE - THE SFACE COMND CHANGES CONTENTS FROM ¥ TO Z.
“+" OPNNXT - UOPENS NEXT LOCRTION

"-" QOPNFEE = OFENS FREYIOUS LOCATION.

"tB" BRKSET - SETS R BREARKPOINT AT THE OPENED LOCATION
"tC" CLRERK = CLEARS BRKFOINT. MUST BE DONE BEFORE ENIT
"PE" EXIT - PERFGRM RTI - ENECUTE AT BRKFOINT LOCRTION
"PG" GOLOCN = STARTS EXECUTION AT OFENED LOCRTION.

nprn JuUMP JUNMFP TQ USERS SUERCUTINE.

“tO" OPNLOC - QFENS LOCATIOM THRT IS TYPED IN RFTER "O"
"tR" OFNREG - QFENS THE TOP-0F-STACK LOCATION.

"PS" SETSTE = SETS THE STRCK TO THE OPENED LOGCATION.

"tT" OFNTEL OPENS LOCATICON IN SYMBOL TRELE OF NEXT CHR.
"tX" GOENEC - ENITS THE DEBUGGER - GOES BARCK TO EXEC

SUBROUTINES:

INPCHR -~ INPUTS A CHAR. INTQ AR RAND PRINTS IT.

INPNUM - INPUTS R NUMBER INTQ B-R FROM THE KEYBOARD.
PNTBYT = PRINTS ACC A AS 2 HEN DIGITS ON THE SCREEN
PNTDIG - FRINTS B-R RS 4 HEX DIGITS ON THE SCREEN.

NEWLIN - PRINTS A C.R. AND R ">" ON THE SCREEN.

DSPRPR - PRINTS BYTE RDDRESS (XXXX) AND BYTE CONTENTS (YY?

AS 2XNXN Y'Y UN THE SCREEN.

R —
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138
o139
00140
ee141
@0142
00143
0144
20145
00146
q0147
83148
80143
80150
60151
Ba152
00153
00154
88155
Pa156
aa157
83158
Pa152
00168
an1s1
Ba1E2
163
vo164
00165
88166
0157
e@lt\\.
00159
80178
on171
o0172
0173
aa174
8017S
ea17s
Q0177
301783

38173
88183
08131
g8alsz
gaLss
03184
JiL8s

9138

aarary
“™M88
139
H913Q
211191
. 38192
a9z
o194

%)

aa4
FE4R

FE4R
FE4E
FE4D
FE4F
FES1
FESI
FESS
FES?

FES3S
FESE
FESD
FESF
FE&2
FEeS

FES4
FEES
FESS
FEEE
FE&D
FEEF

FE71
FERd
FEFF

FETS
FEF'

i
FESS
FESZ
FESY

FESs
FESZ

FESA :

FESC
FESE
FESB

FES2
FE33

PDS-Y'3N
*
£ 3
»*
*
*
Ia EKENTR
Ee €15
A& as
28 1
Cz E@g
Er IS
AF LIS
26 EIR
*
'S
81 €D LINE
20 70
2E 4E
BD FCCE
21 POFLIN
e
*
»
S0 F's DEBUG
[0 €2 DEUGL
B FCRS
DE 48
S0 69
28 FS
¥
B
BC FC4R INPCHR
B FCEC
I3
o '
*
B 3
81 € RUNBUG
20 &5
2E 45 N
g o8  CLREF
20D S8
A7oEd
20 &o
é
*
81 28 CHRNGE
20 12
2E @9
ap Sis SPRCE
DE 48
AT €8
*
* 5
a8 OPNNXT
20 &7

ORG

$FE4R

FOLLOWING IS LOCRTION OF ENTRY OF THE BRKPT

TSX
LDA
LDR
sSuUR
s8C
STH
STH
BRA

CMP
BLT
EGT

CMP
BLT
EGT
ESR
LDX
STH

INN
BRR

ITMHmWL W

g o

SN
6. X
#1

#a
N
& N
DEEUG

#+0D
JMFPLCN
QOFNREG
S5uUB:2

NEWLIN
INPCHR
RTARRO
FCYAL
RUNEUG
CEUGL

GETCHR
PUTCHR

T %
Uy}

Y TN b Pt
LT 4

m
-—‘

y M m &
Ly JrE

A

™ § e |

DSFPROR

#¥°
EXNECTY
OFNFRE
INFNLM
PCYAL
[

OSFRDR

INDEX GETS STRCK POINTER.
LOADS HI RETURN ADDRESS.

LOADS LA BYTE QOF RDDRESS.
SUB 1 FROM RETURN RDDRESS.

RESTORES RETURN RDDR. TQ
THE BRERKPOINT LOCATION.
GOES TO THE DEBUGGER.

TESTS FOR A C. R. <(LINE).
GOES TO “JSR” (tJ) ROUTHNE
SKIPS FOR NEXT C(PMR> TESTS.
MOVES CURSOR UP ONE LINE
CLEANS UF STRCK FOR
DISPLARY OF C.R. 2.

PRINTS "C.R. 2>".

READS IN COMMANCD.

INSERT BLANK

LORCS CURRENTLY OFENED LOC.
EXECUTES DEBUG CCMMAND.
GOES BACK FOR NEXT COMND.

@Eﬁg IN CHARR INTCO A

SPLRYS CHARACTER.
FE.w-.«L TG CHLLER.

r~

TESTS FOR R

SKIFS IF B

SEIPS FOR NEXN
CrldslsEresz,
FESTORES BYTE [}
GOES TQO OPEM THE Lo.

TESTS OFR A SPACE COMND.
SKIFS TO EXIT BACK TO EXEC
S5KIFS FOR OTHER CMND TESTS
INFUTS NEW BYTE CONTENTS.
LORPS OFENED BYTE LOCATION.
S5TORES NEW BYTE CONTENTS.

FORMS NEXT LOCRTION ADPDRES.

GOES TO OFEN LOCATION BYTE.

YECTOR.



FRGE

gr A
g7
Go188
00199
goazaae
pazal
aez2e2
aezaz
auz04
aazas
gozas
gazar
eszae
aazes
guz1o
ge211
gaz1z
aazi1s
ga214
gaz15
aaz1e
gaz1r
68218
aaz19
gez22a
gar21
g 2
aazzs
az224
aa2z2s
ap226
a0227
ga228
06229
ga230
a1
ga232
ge233
88234
60235
332 “I.t

A SN
T B e
},‘A_"Y."

WA

oas

FESS
FESY
FES3
FESR

FESC
FESD
FESE

FERA1
FERZ
FERS
FERT
FERS
FERB

FERD
FERF
FEE1
FEBS
FEE4
FEBS
FEBs

FEBS
FERBS

FEBB
FEED
FEEF
FECI

FEC2
FECS
FECZ
FECS

3 FECA

3 FECE

e FECC
y FECE

FEDD
FEDZ
FEDH

¢ FEDS

FEDS

FEDS
FED3

< FEDR

FDS-VIN

81 ZD  OFNPRE
2D F3
a9
20 s
¥
*
3 ENECTY
31
FE FC14
>
*
A6 €8  BRKSET
37 ZE
DF 38
36 I
A7 £
20 ES
*
*
81 12  OFNREG
20 &R
2E 19
20
as
as
20 34
*
»
35 SETSTK
28 Fi9
$
e
80 &7  OPNLOC

31
31

S 48 OPNLGCH
41
B
#
VY
g7  EXIT
11
':”3
*
e
14  OFNTBL
ES
B4
sp )
€5 |evTue
.
*
GOLOCN

oE @8  JMPLCN

CMF
ELT
PEX
BRA

INS
INS
JMF

LDR
5ThH
STN
LDA
STR
ERA

CMP
ELT
BGT
TSN
INN
INN
BR

TXS
ERA

ESR
STA
STA
BFRA

CMP
EER
B3T
INS
INS

RTI

CMP
ELT
EGT
EBSR
AsL

'CLR

ERA

INS
INS
JMP

A

T I

#y-
OFNNXT

DSFADR

EXNEC

a, N
BRESAHY
ERKADOR
#ESF
N
POPLIN

#¥12
QFNLOC
OFNTEL

DSPADR

DEBUG

INFNUM
FCYAL
PCYRL+1
D=PARL

#¥07°
GULACN
LINE

#:14

SETSTK
C:"‘i:‘;fﬂ} E
INFPCHR

QFNLC1

@.‘ :}\’

TESTS FOR A "-" COMMAND.
SKIFS FOR A "+" COMMAND
FORMS PREY. LOCATION ADDR.
GOES TO OFEN THE LOCRTION

CLEANS UP THE STACK.
RETURNS TQ THE EXECUTIVE.

LGARDS DATA OF OFNED LOCATN.
SAVYES DATA OF OFNED BYTE.
SAVES RDPDR. 0OF BRERKFOINT.
LOARDS SOFTWARE INTUF COMND.
SETS AN SHI AT OFNED BYTE
GOES TO NENT LINE FQR COMND.

TESTS FOR "tR" (STRACK TQF).
GOES TO OFEN A LOCATION
SKIPS FORE NEXT TEST (17).
OPENS TOP-0F-5TRCK.

PCYAL GETS STACK FOINTER.
(CLEANS UFP THE S5TACK).

GUES TO DISPLAY THE T-0-=.

STACK POINTER GETS PCVAL.
RETURNS Ta INFUT COMMAND.

LORDS A 15 EIT NUMBER.
STORES NEWLY OFENED
LOCATION ADDRESS.

CISFLAYS CONTKTS GF LOCRTN

TESTS IF AN EXIT (tEDY COMD.
SKIFPS FOR THE "GO" COMMAND.
SKIPS FOR NEXNT COMMD TEST.
CLEARS UP THE STACK.

RETURNS FRCM BRERKFUOINT.

TESTS IF A "tT" (TRELE).
QUES TC SET STACK FTR <15
SKIP5 FOR NEXT TEST <{SPRACE).
LORDS A WITH SYMBOL <LRBL).
RLIGNS RDDRESS FOR

SYMBOL TABLE ENTRY. ~
SAVES AND DISPLAYS ADDRESS.

CLEANS UP THE STACK
JUMPS TQO USERS PROGRAM.
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298 *
aez256 ¥ FOLLOWING HRE SUEBROUTINES USED BY THE DEBUGGER.
aax2sv *
aa258 FEDC S& €D NEWLIN LDAR AR ##aD LOADPS A CARRIAGE RETURN
60259 FEPE 8D =E BSR PNTEF1 PRINTS R CRARRIRGE RETURN
8a268 FEEQ 86 SE LDA R #°> LOARS A FROMPT CHRRACTER.
32?61 FEE2 28 =R " ERA FPNTEF1 DISPFLAYS FROMPTER CHAR.
i2es
08263 *
gngi : FOLLOWING INFUTS R 16 BIT NUMBER INTQ THEE BA REGISTER.
L‘? -’ S
86266 FEE4 BD FCPS INPNUM JSR EDITIN INFUTS AR STRING OF DIGITS.
eaz2ey FEEV DE 2 LDX SCNPTR  LCRDS RDOR. OF FIRST DIGIT.
Be268 FEES S0 7 ESR RASCEIN  CONYERTS TO EINARY # IN ER.
00262 FEEB 39 RTS RETURNS TO CALLER
ae2s *
aezr1 *
gg£§§ _ : FOLLOWING DISPLAYS THE LOCATION RDDR. & CONTENTS.
=1

gaz2r4 FEEC DF 48  DSPADR STN PCYAL SAYES OPENED LOCATION RDOR.
86275 FEEE 8D EC  [DSPAP1 BSR NEWLIN  FRINTS A "C.E. " RAND ">"

0a276 FEFS 8D ER ESR PNTDIG  FRINTS QUT "FCVWAL" IN HEX

Be277 FEF2 BD FCAS JSR RTARRO  PRINTS A SPACE

9p278 FEFS DE 48 LDX PCYAL LOADS FTR. TO QPEND LOC.

RPA279 FEF7 A6 £ LA A A% LOADS DATA FROM LOCATN.

288 FEFS 3D €7 ESR PNTEYT  FRINTS DATA IN HEX FORMAT.

80281 FEFB 39 RTS RETURNS TO INPUT COMMANC:.

80282 *

8a283 *

66284 FEFC 96 48  PNTDIG LDA A FPCYAL FRINTS THE 2 HI HEX DIGITS

8a285 FEFE 80 &2 85R FNTEYT  OF OPENED RDDRESS

08286 FFO8 95 41 LDA A PCYAL+1 FRINTS OQUT 2 LOW HEX DIGITS

83237 *

80288 *

BaZ89 * FOLLOWING PRINTS QUT 2 HEX DIGITS

88298 *

00291 FF@2 CE ©18 PNTBYT LDX 418 LOADS 1& FOR BASE

8a2392 FFBS DF €14 5TN ARB STORES FOR CONVERSION

80233 FFa7 SF CLR B - CLEARS HI 2 DIGITS

go234 FFoS CE €035 LDX #I0BUFF LOADS CQUTPUT BiIFF ADDRESS.

8295 *

80237 * FOLLOWING CONVERTS BYTE TQ HEN WITH LEADING ZERDS

080238 *

98299 FFOE D? 36 CONYRT STA B I0BUFF+1 CLERS 8YTE FOR SECOND DIGIT. .

003008 FFOD BD FF64 JSR BINASC  CONVERTS TO ASCII DISITS

BaI01 FF10 96 35 LDA A IOBUFF  LOARDS HI CIGIT

08302 FF12 D& 36 LOA B I0BUFF+1 TESTS EOTH DIGITS CONVTD

80303 FF14 26 €14 BNE PNTEBUF  SSKIFS IF BGTH DIGITS CONVTDOO394 FFLG

97 e 91 3bSTA A TOBUFF+1 SETS UP LOW DIGIT.

1385 FF13 86 30 LDA R #3°0 HIGH DIGIT GETS A "an.

19306 * 2
. §00387 FF1A SD @2  PNTBUF BSR . PNTEFL  PRINTS QUT HI DIGIT.. i
~““Paz08 FF1C 96 36 LOR A IO0BUFF+1 LOADS LOW DIGI

J8385 FF1E BD FCBC PNTBF1 JSR PUTCHR  DISPLAYS CCHARACTER. ®

00318 FF21 39 RTS RETURNS TO CALLING PROGRAM

6311 i
A4 2 * END 1OF DEBUGGER



———

PAGE @87  PDS-V3IN

00314 * UTILITY PROGRAMS

a0a315 *

nAB216 *

az1v7 *
Baz138 *

80319 : ASCII TO EINARY CONVERSION.

ap3za

00321 " THE ASCII TO BINARY ROUTINE CONVERTS FROM AN ASCII
00322 * NUMBER STRING POINTED TQ BY X TO AN UNSIGNED 1& BIT
8az23 * BINARY NUMBER IN BR ¢ACC B HAS THE HI BYTE. ACC A HAS
80324 * THE LQ BYTE). THE RSCII STRING IS TERMINATED BY A NON
80325 * HEXADECIMAL CHARRACTER. UPON EXITING. THE INDEX REGISTER
aaz2é * WILL POINT TQ THE NEXT CHARACTER RFTER THE NUMBER
60327 * STRING. THE BRSE OF THE NUMBER STRING IS PASSED TO
pB328 * THE ROUTINE IN ARA (ARA IS THE ARITHMETIC REGESTER R
B0329 * LOCATED IN EYTES @& AND &7 OF LOW MEMORY). IF THE
fa330 * ROUTINE IS ENTERED WITH A KNOWN BARSE. PUT THE BRSE
P0331 * (BETHEEN 2 AND 16> IN ARA AND ENTER THE ROUTINE AT
aaz32 * THE ENTRY PQINT ENTR2.

08333 *

80334 *

P35 *

PO336 * CONVERSION FORMULA:

BO3R? * ASCII NUMBBER STRING N[41.X[31. X[21.X[1] IN

Bo338 *BASE V'

80338 * BINARY NUMBER =

pa34@ * N[4I#YII+XIITHYPI+X[2T*Y P 1+ X[1]%¥1@ OR
26341 * BINARY NUMBER =

1342 * (CC@*Y+XLGTIFY+ NI TIRY+R2] ¥ Y+X[1]

J3I4R *WHERE t IS THE EXPONENT QOFERATOR,

08244 * X IS A CHARACTER & ¥ IS THE BASE.

pB345 *

aa346 *

8a347 *

00343 * ALGORITHM:

00343 *ASCBIN: FORM THE BASE IN ARA BASED ON THE FIRST CHAR.
AA350 * QOF THE NUMBER STRING: INCREMENT CHAR. FPTR. IN X:
eozs1 ¥ENTR2: NUNBER CIN BR) GETS

8352 ANXTCHR: IF THE CURRENT CHAR FOINTED TO BY X IS NOT A
00353 * DIGIT THEN ENIT ELSE INCREMT CHARACTER FTR IN INLDEXN:
@8354 * CONYERT DIGIT TO BINARY:

#8355 *  NUMBER GETS NUMBER * BASE;

88356 * NUMBER GETS NUMEEFP + DIGIT;

ea3s7 * GO TO OFERATE ON THE NEXT DIGIT (NXTCHR):

ea3ss *
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aese@
gazel
eaze2
00363
00364
8o365
063686
gazer
ga3e68
aases
egsra
e63r1
8asr2
08373
008374
baazra
gazre
e6zry
egzrs8

3r9
ou388
aa:81
060382
eas8
08334
28385
aa38s6
eazer

ee3s2
G383
gais4
garss
gg3ise
gazsr
aazss
BaI39

aa8

PDE-V3IN

FF22 Re €@

FF24
FF26
FF23
FF2A
FF2C
FF2E
FF3a
FF31
FF33
FF35

FF37
FF38
FF329
FF3B
FF3D
FF3E
FF48
FF42
FFa4
FF45&
FF43
FF4A
FF4C
FF4E
FFS50
FFs2

FF54

FFS5 3

FFS7

FFS3 &

FFEB
FF5D
FF5g
FFeii
FF&2
FFes

81

<E
gs
€9
€R
€2

a8

€2
1a
ev

(913
€

)
DD

oo
IDQ

ASCBIN LDR A

acT
RSC1

HEX
ASC2
*

*
ENTRZ

NXTCHR

ASC3
#

CNVASC

REXIT

ChMr
BLT
BGT
LDR
ERA
LeR
INXY
ERA
LDR
STRH

CLR
FSH
STH
LDA
INN
CHP
BLT
sue
CMF
BLT
CMP
BLE
sus
cmr
EGE
STH

STX
FUL
BSR
ADD
RLC
PSH
LOY
ERA
FUL

RTS

A

R il ]

T I T 1 D Dmm

LD D

a, x
#$7
ocT
HEX
#1@
ASC1
#38

RSCZ
#1e
ARG

NUMBER

AR1
g, X

#3740
REXIT
#3°0
#14
A5CS
#le
RENIT
#7
#1le
RENIT
CIGIT

THP

MULT
DIGIT
#4

TF'?;:’
NNTCHR

GETS CHR TO FORM BRSE.
TESTS FOR DECML STRNG.
SKIPS IF BRASE 8 (¥).

SKIPS IF BRSE 1&

LOADPS BRSE 1@ FOR CONVERSN.
SKIPS TO INC. TEXT FOINTR.
LOARDS BARSE 8 FOR CONVERSION
INCREMENT PTR TO NEXT CHAR.
SKIPS TO SAVE BRSE.

LOADS BASE 1& FOR CONVERN
SAYES BASE IN BRSER.

GETS &

(LOW NUMBER ON STACK2.
CLEARS HI OF ERSE.

GETS CHAR TO CONVERT.

INC TG MEXT CHARACTER.
TESTS FOR END-OF-STRING.
EXITS IF END.

FORMS B. C. D. NUMBER.
TESTS IF DECIMAL DIGIT.
SKIPS IF DECIMAL.

TESTS FOR END OF STRING.
EXITS IF NOT R HEX DIGIT.
FORMS R HEN B.C.D. DIGIT.
TESTS FOR END-OF-STRING
EXITS IF CHRR > "F".
SAYES LIGIT FOR RDOD.

SRVYES INDEX REG FOR MULT
RESTORES LO OF "NUMEER"
NUMBER GETS NUMBER * ERSE
NUMEBER GETS NUMBER + DIGIT

SAVES LO OF NUMBER
RESTORES STRING FOINTER
GOES TOQ CONYRT NEXT CHAR.
KRESTORES "NU/HBER"™ IN EH
RETURN5S TO CALLING FPROGRAM.



FAGE

401
>r402
0e4a3
fa404
Q0405
0406
na4a7
Q448
qa4a9
004149
0a411
au412
aa41x
00414
09415
00416
o417
80418
00419
aa42a
0a421
6a422
aa423
ga424
g0425
04286

127

a9

PDE-Y3IN

Jdu428 FF&4 DF

08429
08430
00431
ga432
88433
au434
00425
L3438

G427

0438
80439
vid448
g0441
didsq2
@a443
A3444
SIS T 3
Bo446
ga447
20448
96443
ga459
00451
'3 152
w453
80454
33455
20456
aa4s7
80458

FF&6
FFE7
FFé3
FFéH
FF&C
FFEE
FF7o

FF72
FF 74
FF76
FF77
FFr3
FFTA
FFIC
FF7D

FFPF
FF81
FF&2
FF83
FF35
FFg6
FF3g3
FFSRA
FF&C
FFSE
FFo@
FF91

34

20

EF &

63
DE
DF
3D

97 €
96 &

36
95
40
26

91
9
€2
a7
2

EE

BIN1I LDX ARE

#*
5

»

BINSTR LDX TMF

INASC S5TX TMP

BINARY TO RASCII

THE BINARY TO ASCII CONVERSION ROUTINE CONVERTS
A 16 BIT BINARY NUMBER IN THE BR REGISTR (FEG B & REG A)
TO A STRING OF ASCII DIGITS. THE RSCII STRING CAN BE IN
ANY BASE FROM BRSE 2 THROUGH BARSE 41. THE YALUE OF THE
BASE IS LOCATED IN THE RRITHMETIC PSEUDQ-REGISTER RARE
CARE IS LOQACATED IN BYTE RARS [LAC 41 AND RR2 C[LOC 51).
WHEN THE ROUTINE IS ENTERED. THE POINTER TO THE OUTFUT
LOCATION IS PASSED IN THE INDEN REG. WHEN THE ROUTINE
EXITS, THE INDEX POINTS TO THE LAST DIGIT IN THE STRING
PLUS ONE.

CONVERSION 1S DONE BY THE METHOD OF REFERTED
DIVISION. THE LOW ORDER DIGIT IS FORMED FIRST. THE
DIGITS ARE THEN PLACED ON THE STARCK UNTIL CONVERSION IS
COMPLETED. THE DIGITS RRE THEN FOFFED OFF THE STHCK
AND PLACED IN THE QUTFUT STRING. THE TOP-0F-5TACK I5
INITIARLIZED TO HEX FF TO TELL WHEN RLL THE DIGITS
HAYE BEEN FOPPED OFF THE STACK. RFTER THE DIVISION. THE
DIGIT (THE REMARINDER OF THE DIVISIOMN OFERATION)

IS LOCATED IN THE RR @ PART OF ARA (BYTE 7). WHEN
THE QUOTIENT OF THE DIVISION IS 8, THEN THE CONVERSION
IS COMPLERTED.

SAVES OUTPUT POINTER.

DES /SETS THE TOP-OF-STRCK TO
TSX ZALL ONES TO TELL END OF
CLR a. 5 ~CHAR STRING <LAST CHAR IS
com a, N ~PUT ON STRCK FIRST).

RESTORES DIVISOR (BASE).

STX RRA

85k DIVIDE % QUOTIENT IN BR GETS THE
REMARINDER OF # TO BE CONVERTED:; REMAINDER IN ARA GETS
THE LQW ORDER DIGIT.

STR A THMP1 SAVES A OF BA.
LOAR A ARA LORD DIGIT (REMAINDER).
PSH A = STRCK DIGIT (REVERSE ORDER}. G
LOR A THMP1 RESTORES R OF EA.
st A - ATESTS IF QUATIENT IS = d
NE BIN1 ACSIGNIFYING THART
ST B - ATHE CONVERRSION
ENE EIN1 “15 DONE).

RESTORES QUTFUT FOINTER

BIN? PUL A UNSTACK A DIGIT.
TST A - TESTS IF NEG CEND?).
BPL BIN4 SKIPS IF A DIGIT.
RTS EXITS FROM SUBROUTINE.
BIN4 CMP R #3 TESTS IF RESULT IS HEX.
BLE  BINS SKIFS IF DIGIT NOT HEX.

. RDD R #7 FORMS HEX VALUE QF DIGIT.
BINS ADD A #£°0 FORMS DECIMAL CHARACTER
STR A 8.X OUTPUTS CHARACTER

INX POINTS TO NEXT CHHRACTER

BRA BINI GOES PACK FOR NEXT DIGIT.

w

T
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gage@
eaq4e1
AR462

163

oa464

00465

86466

ea467

88468
aa463
ae4r8
804r1
06472

ae4r3

86474

86473

ae4re
e64r7
8648

00473

p0480
88481
00452

60483

A6454

86a485

a64886

aa48v

188
gg483
6649a

004391

aa492

8u4392

aa494

aa495

08435

Bg437

b

B

88438 FF3S2
88433 FF94

83599 FE30

80382 FFS8 «

84583 FF33

ga584 FFIR &

92585 FF3R
80506 FFaC
Q3587 FFSD
80598 FF9F
89589 FFAL
80518 FFAZ
90511 FFAS
J8512 FFA7

S12 FFA3
~i514 FFAB
d8515 FFAC
868516 FFAD
30517 FFRE

PDS-V3IN

18

a2
£11
gid
17
as
€10

F@g. .

FEE R R R EEEREFEEEREE R EE R EEEEREE

MULTIPLY ROUTINE

THE MULTIPLY RQUTINE MULTIPLIES TWQ 16 BIT EINARY
NUMBERS TOGETHER TQ PRODUCE A 16 BIT RESULT. THE BAR
REGISTERS HAND ARA (BYTES 6 & 7> REGISTER HRRE USED.
THE CONTENTS OF RRA ARE UNCHANGED UPON PROGRAM EXIT.

BR GETS BRA * ARA

MULTIPLYING IS RCCOMPLISHED BY REPERTED RDDITIONS
OF ONE OF THE OPERARTORS (OFERATOR ARA) INTQ THE RESULT.
THE RESULT STARTS OQUT WITH A ZERO YALUE AND 1S SHIFTED
OYER ONE RFTER EARCH RDDITION. THE HIGHEST OURDER VYALUE
IS ADDED IN FIRST AND THEN. GOING TQ THE RIGHT.
(THUS SHIFTING THE ANSWER LEFT ONE TO ERING IN THE NEXT
RIGHTMOST DIGIT> GETTING THE NEXT LOWERMOST SIGNIFICHNT
DIGIT. THE NENT RIGHTMOST BIT OF THE QOTHER UOFERRAND
(THE ONE UORIGINALLY IN BR> IS5 TESTED. AND IF ONE.
ANOTHER RDDITION TRKES PLARCE. THIS IS REFERTED UNTIL
THE FINARL SUM IS FORMED.

MULTIFLY ALGORITHM:

*MULT: STACK BA; BA GETS @: SET COUNT YALUE TO 1é&;
*MULL: SHIFT BR LEFT 1

¥
*
*

SHIFT LEFT ORIG BA YALUE ON STACK INTO CARRY:
IF CARRY = @ THEN GO TO MULZ
BA GETS BA + RARA:

*MULZ2: DECREMENT COUNT;

* [F COUNT # 8 THEN GO TO MUL1 ELSE EXIT.
*
»
*
sk
MULT  FSH A - PUTS THE ORIGINAL CONTENTS
FSH B - UF BA ONTQ THE STACK.
koq B #16 LOADS COUNT VALUE
SHA - ONTO™THE STACK.
CLR A - BA GETS ZEROED
CLR B
TSN SET INDEY TO STACK.
MULL  RSL A - SHIFT LEFT ER
ROL B
ASL 2. N SHIFTS ORIG. BA OPERAND
ROL  L.X ONE LEFT INTO CARRY
BCC  MULZ SKIPS ADDING IF CARRY = @
ADD A ARE EA GETS BA + ARA.
ADC B AR -
MULZ  DEC @, N TESTS IF DONE.
.. . BNE  MUL1 ... GOES BACK IF NOT DONE. = . sy
INS CLEANS UP THE STACK. .
INS <
INS

RTS EXITS ROUTINE.



¢
60519
a05RY
00521
00522
Ba523
gas24
525
ous26
00527
BEs23
080529
ves3a
60531
8as32
06533
0e534
0AS535
BaS36
80537
BpaS38
96539
Bvas4n
00541
00542
A543
vas44
806545
pas46
90547
00548
08543
ressa
5551
8552
B8a552
eSS4
08555
Q556

FFAF

FFB1
FFB3
FFES
) FFES

FFES
: FFBY
Qu564 FFBE
N
BvusSEs
Oﬁ‘?h

FFBF
FFCE
58 FFLZ
02563 FFC4
13578 FFCS

71 FFCS

"2 FFCH
34573 FFCC
FFCE
FFD@

6 FFDZ &

FFBEG 3

FFBF 3

FFED =

-
(3 ]

S

ce
érF

¥R X EE XX EF R EEEx

*******

‘DIVIDE:

DIVIDE ROUTINE

THE DIYIDE SUBROUTINE DIVIDES THE 16 BIT NUMEER

PIVIDE RALGORITHM:

NS, 4 GETS BA (BAR IS PUT ON THE STRCK):
Nl. & GETS THE 16 BIT ARA YALUE <ARA PUT ON THE STACK):
COUNT GETS 1 + THE NUMBER OF NONSIGNIFICANT BITS IN
THE DIVISOR [LEFT JUSTIFY X1.2 TQ FIRST 1 BIT.
GETS 1 + THE # OF LERDING ZEROS IN X1.
FrROM 1 TO 171
BA GETS X3.4 [RESTORES BRI:
*Dliéﬁq GETS @ [INITIALIZES THE QUOTIENTI1;

IN THE BA REGISTERS BY THE 15 BIT NUMBER IN THE PSEUDQ
REGESTER HRA (LOQUATED IN BYTES & & 7).
BA WILL CONTRIN THE QUOTIENT OF THE DIVISION AND RRA
WILL CONTARIN THE FEMAINDER.
BY THE DIVISOR ARA (I. E.

UFON EXITING.

THE DIVIDEND BAR IS DIVIDED
ER-ARRA ).

COUNT
2] [COUNT WILL BE

ER GETS BA - N1, 2i

‘¥ JF THERE WAS A BORROW [I.E. DIVIDEND IN BA < DIVISOR

* IN X1,2 (ARA>] THEN EA GETS BA + X1.2 [ORIGINAL EBA

* YALUE RESTORED] & CARRY CLEARRED ELSE CARRY IS SET:
X3, 4 [QUOTIENT1 GETS CRRRY LEFT SHIFTED IN:

*  X1,2 [DIVISORI GEYS SHIFTED RIGHT ONE PLRCE NWNITH ZERC

*DIYS:

*
¥
*
*
*
*
E
#*
D

DIV1

pIvV2

M L

ARl
RRE@

#1
dzve

n-.‘;\
N

1.
D

Illﬂ

#1757

DIVL

a, N

A\l

T,

S o) e

i
S

X

FILLED IN FROM THE LEFT SIDE;
DECREMENT COUINT:
EXIT IF DONE ELSE GO TO DIVYZ:

LOARDS DIVIDEND INTO X3, 4.
LORDS DIVISOR FROM ARA.

PUTS DIVISOR INTO

SET UP SFRCE FOR COUNT.
INDEX GETS STACK FPOINTER.
INITIRLIZE COUNT.

TESTS FOR HI DIVISR BIT ON.
SKIFS IF ON

COUNTS LEADING ZEROS.

LEFT JUSTIFIES K1.2

X1, &

SKIFS IF NO LEARING ZERQ.
TESTS FOR ALL ZERQ DIVISOR.
GOES BHCK IF BITS LEFT.
SETS COUNTER

EA GETS ORIGINAL

-DIVIDEND YHLUE.

CLEARS h¢ 4 FOR FORMATION
OF THE QUOTIENT.



Hassl
gas8e
gaa8s
oasad
Basas
aasce
aassry”
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FE4FI
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DIYI
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DIVS

IRR
SHI
NMI

RST
*

END

sSUB
SEBC
Bcc
ADD
ADC
CLC
ERA
SEC
ROL
ROL
L5R
RUOR
DEC
EHE
=TA
STH
INS
INS
INS
PUL B
FUL R
RTS

mD M

T m

FpB
FDB
Foe
FOE

STORES

Fo1u4
EBKENTR
Folag
FFCog

STRRT OF DIVIDE LOOP

SKIF IF DIVIDEND < DIVISOR.
RESTORES DIVIDEND IN BA.

CLEARS THE CARRY.

SKIPS WITH CARRY CLERR.
SETS CARRY TO 1.

SHIFT CAKRY INTO
QUATIENT K3. 4

SHIFTS DIVISOR N1, 2
RIGHT ONE.

DECREMENTS COUNTER.

GOES EACK IF NOT DONE.
STORES REMAINDER IN HRRA.

CLEANS UF THE STACK.

QUOTIENT IN BA.
EXITS ROUTINE.

INTERRUFPT RERUEST VECTOR.
SOFTWARE INT. YECTOR HDOR.
NOW-MASKABLE-INT. VECT.
RESTART VYECTOR RADDRESS.

OF F0S SOURCE LISTING.

END
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CASSETTE I-0 DRIVERS

THE CASSETTE
TO AND FROM THE
INDC TRAILEFR FOAM
THE DEIVERS
CALLED EY THE EC
v ‘ﬂ*

& LOKW MEMIRY
&\_CSTHT:
ACIAND A
ELENGH A
NOFENT AT
EFRPTR AT
BFRSZE AT

THE DRIVERS
HHITH

SYSTEN.
ECJNHH”H IN THE
DRIVERS RRE CARLL

THE DRIYERS
WHEN HEITING OR
THE CHRRALCTERS 8
DISPLAYELD IN
VPPEQ RIGHT HARKD
CHERRA ‘*:L“ EEING
RIGHT HHNy CORKE
CURRENTLY PEINS

RIGHT HAND SI0E
A BESD IS DISFLA
NO CHRNGE IN CHS

H ’l".‘ll

F;, u?‘n IJF'L_,’H =
INTO THE ELFFEER
THPLY '/ CHELCE:
TﬁE U+IVEF =

MERNE

DRIVERS LORD AMNL DUMP H BLOCK OF DATH
CRSSETTE.  THEY HANDLE E0TH THE HEADER
ATTING.

RRE SET UF RE A
UTIYE OR THE U=
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CAN EE RUN FROM THE FLE-SYSIA SOFTWARE
JTRIN THE CASSETTE LOAD AND DUMP

ENED. OF FROM THE PLS-WISA, WHERE THE
EL THROUSH DESUGGER

nISPLAY FERT

FESRDING rEUM
EING HRITTEN
SECOND LHRE 1S
CORNER OF T = H. i
RERED IN ARE DISPLAYED IN
FE OF THE SCEEEN. THE NFH
FERD OF SERRCHED DVER IS
JF THE SECCOHD LINE THE F L
YEL 4 RPOSTITION g EFT OF THE HH”“
EACTER NERN: ERD HAS 0K
HRS 5§ 0f DA THE BLOLCK
HE HEON TES MWERE REARLD
(TRAILER NOULD OF COURESE
ERRDE, SR G URPON ENTEY TO
S ThEg YrPED SRUTE W T E—5F
65955 L - s 4 A e &
" s ': lJ r X '

S-USA SOFTUSRE, HiRITE
F {THE DEBUCCEFRY»., WHERE
or URTTE mh Se Fof
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THE NOFFNT ELEG WILL
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THE DOCUMENTATION OF THE SIM BOARD
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THE ADODRESSES OF THE FOUTINES FOR CONTROLLING
THE CRSSETTE HRE RS FOLLOHS:

INTLZ - FEBQ : INITIALIZES THE RCIA FOR USE.

WRTBLK - FB2D : WRITES A FORMATTED BLOCK TQ CASSETTE
RDBLK - FES1 : RERDS IN R FORMATTED BLACK OF TRFE
HRTMOD - FB2F : HWRITES R ELOCK TOQ A RUNNING CRSSETTE
ROMOL - FERI : RERDS R ELOCK FROM A RUNNING TRFE.
CASQUT - FB&2 : HRITES UUT ONTQ TRPE THE EYTE IN A
CASIN - FBFE : RERDS IN 7 BYTE INTO RCCUM. A

TURNON - FE77 : TURNS ON THE CASSETTE DRIVE

TRNOFF -~ FBBB : TURNS OFF THE CRSSETTE DRIVE UHEN THE

FQINTR Ta ACIA IS FPRASSED IN THE N REL.

NOTE THAT ALL THE RBOYE ROUTINES ARE SUBROUTINES THRT
ARE ENTERED BY R JSK 0R ESE CALL.

USING THE CRSSETTE DRIVERS.

IF THE EPROMS ON THE CPU EQRRD RRE THE SYSaEN OR THE
SYS20 PROMS. THE DRIVERS RRE USED BY THE I CINITIRLIZE).
L <LOAD FROM CASSETTE? AND 5 (STORE ONTO CASSETTED
COMMANDS THRT RRE A PART OF THE SYS-& EXECUTIVE.

IF THE CPU PROMS BEING USED ARE THE PDS-Y3IR OR THE
PLS-YIN OF Y30 PROM SETS. THEN THE USER MUST SET UP THE
POINTERS AND CALL THE ROUTINES HIMSELF, USING THE
DEEUGGER ON THE CFU FROMS.  (NOTE THAT THE Y3R RAND WiN
DEBUGGERS YARY. FOR INSTANCE THE Y3/ GO COMMAND IS 8 °G7
WHILE THE Y3IN GO COMMAND IS R “CNTL G°. REFER TO THE
LUSERS MANURL FOR DETRILES.

THE FIRST THING TOQ OO ;q OPEN THE LOW MEMORY LOZRTIONS
USED BY THE DRIVERS RS FLRG: RAND PﬂIVT57: AN INITIALIZE
THE LOCATIONS. THE ACIAND. BLKNAM, BFREPTR AND BFRSZE

SHOULD N2 BE GIYEN VALUES.

ACIAND WOULD FPOINT TO FO59 FOR THE FIRST CRSSETTE RND
TO F@s83 FOR THE SECOND CASSETTE DRIVE.

R SINFLE FROGEAN TU CRLL THE ROUTINES SHOULD NOH BE
HRITTEN. OFEN LOCATION 988 TYPE IN THROUGH THE DEEUG
THE INSTERUCTIONS JSR BOLXX. JMP FE4F. \\ IS THE 5
OF THE DESIRELD DRIVER ROUTINE. I.E. 1 FOR IAITIQ ‘
Of 91 FOR RERDING R ELCCK OFR 20 FIOR d?ITIhu A E_ﬂ
TO INITIRLIZE AN RCIR. RCIANG HWOULLD BE LOADED HITH
THE RLOORESS OF THE ACIA AND THE USER WOULD ThE h JUME T3 THE

ROUTINE AT 280 BY OPENING 286 AND JUMPING TO IT HITH
THE "G COMMAND. THE RCQUTINE WOULD BE RS FOLLUOHS:

saa B JSR

281 FR HI BYTE OF ROUTINE RADDRESS
So2  ag LOW BYTE OF DRIYER RDCRESS.

75 S JMP :

[04  FE RODRESS 0OF THE DEBUGGER ON

295 4F THE FDS Y3R FPRIOM SET

>
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THE ACIA HOULD NOiW BE INITIALIZED AND CONTROL WQULD
HRYE RETURNEL TQ THE CDEBUSGER. TQ RERD IN A ELOCK.
THE NAME WOLLD BE PUT IN BLKNAM AND LOCATION 2462 HOULD
BE CHANGELD T0 91. THE USER MWOULD THEN JUMP TQ 384

TO TEST THE CHSSETTE. SET BFRPTR TQ E858 AND BFRSZE
T E@DF.  THIS HWILL RLLOM THE USER TQ HRITE OUT ORTA
FRQOM THE FOURTH. FIFTH. SINTH AND SEYENTH LINE OF THE
CRT DISFLRY ANL: THEN RERD IT BACK ONTOD THE DISFLAY. DATA
CAN BE TYPED ONTO THE SCREEN EY OPENING A LOCATION HITH
THE DERUGGER AND THEN MOYING THE CURSOR AROLING THE SCREEN
TO CHRANGE THE CHARACTERS. THIS IS POSSIBLE BECALUSE THE
ROUTINE TO INPUT AN RDDRESS CALLS THE EDITOR FOR INFUT.

THE DRIVER ROUTINES CHAN RLSO BE USEL TO FERFORM
I-0 WITH AR MOLEM OFR TELETYFE. THE MRIN HAFRLCWARE
DIFFERENCE BETHEEN THE CRSSETTE RND MODEMATTY IS THRT THE
CASSETTE HAS A LDIYIDE BY 1g CLOCK AND IS UNIDIRECTIONAL
HWHILE THE MODEMSTTY RAYE A DIVIDE BY 84 CLGCK RAND CHAN EE
EIDIRECTIONRL. PECRAUSE OF THE CLOCK CHANGE THE ACIA MUST
BE TURNED ON HITH R DIFFERENT YRLUE BEFORE THE RERD BLOCK
OR HRITE BLOCK ROUTINES ARE EMTERED. TO TURN ON THE ACIA
STORE THE YALUE “BZ< INTO LOCATION FO38 0F F@ed. UONCE
IT IS TURNED ON, EITHER CARSIN OR CASOUT MAY SE CALLED
REFEATEDLY 0F HRITE MODEM BLGZK (HRTMODY 0OF RERALD MODEM
CROMODY CAN BE CRALLED ONCE.  WRTMOD & RDMOD ARE THE SANME
RS HRTELE & EDRELE ENCEPT THEY DO NOT TURN OW THE RCIA. A
PROGRAM TO RERD IN B BLOGCK OF DATA FROM A MODEM OR TT
HOULD THUS BE (PLRACED BEFNRE THE “CALL® ROUTINES:

SFR L0E 28 LOX RCIANO  LORDS ACIA POINTTER.

i
r

SFC 85 B2 DR R #%E2 LORDS STARTUF YRLUE.
SFE A7 88 STA A & X PUTS START CODE INTQ RCIAN.

LOCATION S82 HOLD NOW BE 2F FOR HRITING ANL 33 TGO RERD
TO RERD IN A CHARRCTER FROM THE TELETYPE TURN ON THE
ACIAR AND GO TGO THE FOLLOHING ROUTINE:
TTYIN JSR CASIN  RPERDS IN A CHAR FROM KEYROARD.
JHP CASQUT TYPES QUT CHAR ON FPRINTER.
THE RS232 SHOULD HRYE BEEN STRAPPED T HALF DUPLEXN

IT IS TDO BE S
OLL

- - - o~ -
CRASSETTE CONTROL

TRESSED THRT THE RELIRBILITY OF THE

ACREMAT N THE FT T E TNE
ER GEPENDS ON THE ADJUSTHMENT 0OF THI

=) LA S =4 4 it i t
TRIMMER ON THE SIM BOARD. IF THE TRIMMER IS OQUT OF
RDJUSTHMENT THE DRTA WILL NOT RERD IN PROFERLY. BESIDES
USING THE Q=sCILLOSCOPE TO ADJUS 1ER, SAN RLED
BE ADJUSTED BY FEADING 3 L& CTERY
FROM THE CASSETTE RND TH: RLTERS
SYNC IN PRCPERLY. THE B 5 STRING
oF “u-s, TD RERD IN THE 5 RITE R

DISPLRY THAT CHARACTER. A SAMPLE ROUTINE TO DO THIS I5:
R JSR $FBFE LORADS R WITH CASSETTE CHAR
JSR $FCAD  PD5-Y3ZA PUTCHE ROUTINE
TST ¥Food TESTS KEYROAFD FOR R KEY
EBFL. R SKIPS BRCK IF NO INPUT
THE REOYE ROUTINE HWOULD INPUT CHARACCTERS UNTIL R KEY
ON THE KEYBURRD WAS DEPRESSED
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COPYRIGHT 1575 'PHEPE CORPORATION
S48 N 400 EA & NORTH SHLT LRKE, UTRAH 8483534

F.O BON 213 BOUNTIFUL. UTRH 240108

SPHERE CE“E?ZE:
DISTRIBUTIGON AN
NO CORIES May =
HRITTEN FEEMISS

THE FROGRAM DEVELOFMENT
FROGRAMS RESIDING ON ERASAELE |
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18 BIT RCC. PSEUDO REG FE.
-HI BYTE OF ARE.
-LC BYTE OF AREB.
16 BIT RRITH PSEUDD REG A
-HI BYTE DOF RRA
-LO BYTE OF ARA

BYTE USED BY ASCEIN FOR THMF.

CASSETTE I-0 STATUS EBYTE
END OF DUTPUT BUFFER TEXT.
START OF I7°0 BUFFER (FTR)
PTR. TO END OF I~0 BUFFR.
START OF OUTPUT BUFFER
PHYSICAL CRSSETTE NLMBER
SOURCE FOR TEXT MOVES

LEST. RLDR. FOR TEXT MOVE
LAST ADDRES OF REAL MEMORY
PTR TO CURSER ON SCREEN
TEMP PTR USED EBY OUTSTR.
PTR TG END OF LDM ELIT TXT
PTR TO STRART OF HI TEXT.
PTR. TO BUFFRD TXT STRRT
PTR TQ RSSMBLR SOURCE CODE
HRS ASSHELE OPERND UE.
YALUE PUT IN RS5M. SYMTBL.
TEMP SRYE FOR BREKPT DRTH.
ADDDRESS 0OF EBREAKFIINT

B IF EDITOR IS NOT RUNNING
CRASSETTE BLOCK NRME.

I-0D BUFFER FOR DEEUSGER
SYS2N CASSETTE ACIR ADOR.
LCASSETTE NAME PRINT FLAG
CASSETTE BLOCK TYFE €O
RDDR. OF I-0 BUFF. FOF
LENGTH OF CRS55. BUFFE
PROGRAM COUNTER FOR RS5M.

I
T ]

-~ -

1: rry
1 :

'

7

YARIABLE YALLES

TIMER COUNTER.
ACIA YRLUE TO TURMN ON CAS:
ACIA YRLUE TO STOF CASS.
END-OF-TEXT.

SYNCHRONISE

END-OF -TRANSMISSION-BLOCK
EXCAPE TO NONSTRNLSRED HDR
SET FOR TRAILER ERROR.
SET FOR CHECKSUM ERF
TIME CNTR FOR 1.4 SEC
TIMES FOR 2 & 1.9 SECONLS
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PDS SYSTEM 2N CASSETTE DRIVERS
ORG $FBAG

CASSETTE I-0 DRIVERS

THE CRSSETTE ORIVERS LOAD RND DUMP R BLOCK DF DATA
TO AND FROM THE CHSSETTE. THEY HANDLE BOTH THE HERDER
AND TRAILER FORMATTING.

THE DRIVERS RRE SET UP AR A SET OF SUBROUTINES
CALLELD BY THE EXECUTIVE OR THE USER-S PROGRAMS

LOW MEMORY RLLRESSES USED BY THE DRIVERS ARE:

CSTATS . AT 22 USED TO STORE INPUT ERRE COLE.
BLKNRM AT 323 2 CHAR. NAME OF BLOCK

ACIAND AT 2 FTR. TQ THE ACIAR CURRENTLY UsSEL
NOFRENT AT 3R PRINT FLAG FOR BLOCE NRME
EBFEPTR AT 2=C START OF CRSSETTE I-0 BUFFER
BFRSZE AT SE END OF CRSSETTE DATR BUFFEE.

THE DRIYERS CAN EE RUN FREOM THE PDS-5SYSEN SOFTHWARE
SYSTEM. MWHKICH CONTARIMN THE CASSETTE LOARL AND DUMF
COMMANDS IN THE EXEC. 0OR FROM THE PLS-YZA. KHERE THE
DRIVERS HRE CRLLED THROUGH THE LEBUGSER

THE DRIVERS DISPLRAY PERTINENT DATA ON THE SCREEN
WHEN KRITING OF RERDING FROM THE CASSETTES. ON A WRITE.
THE CHARACTERS BEING HRITTEN ONTO THE CASSETTE RRE
DISPLAYED IN THE SECOND CHREARCTER POSITION FROM THE
UPPER RIGHT HAND CORNER OF THE SCREEN. ON A RERD. THE
CHARACTERS EBEING READ IN ARE DISPLAYED IN THE UFFER
RIGHT HANL: CORNER OF THE SCREEN.  THE NAME OF THE ELDCK
CURRENTLY EEING RERD OR SERRCHED OVER IS DISPLAYED ON THE
RIGHT HANWL: SIDE OF THE SECOND LINE. THE ERROR CODE FOR
R RERD IS DISPLAYED ON THE RIGHT SIDE OF THE THIRD LINE
NQ CHRNGE IN CHARACTER MERANS THAT THE RERLD HRAS 0. K

A "C" MEANS THERE HRS R CHECKSUM ERROR ON THE ELOCK
R “T" MERANS THAT THE HRONG NUMEER OF BYTES HERE READ
INTO THE BUFFER (TRRAILER ERRORI  THIS WOULL 0OF COURSE
IMPLY A CHECKSUM ERROR RLONG WITH THE TRAILER EEROE.
THE CSTATS (CHSSETTE STATUSY BYTE WILL CONTRIM A 8
IF THE BLOCK RERD IN MRS 0. K. IF IT WRAS A ERD RERD. IT

WILL CONTARIN A 54 FOR TRAILER ERRRCR OR A 42 FOR A
CHECKSUM ERROR CODE UPON EXIT FROM THE ROUTINE.

SETTING THE NOFRENT (NO PRINTINGY FLAG TO A &8 WILL
STOP THE DISPLRAY OF CHARACTERS ON THE SCREEN DURING
CASSETTE FERD AND WRITE. EXCEPT FOR THE T & O ERROR
CODES, WHICH HRE RLWAYS DISPLAYED HHEN THEY QCCUR.
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IF THE FIRST BYTE OF BLKNAM (BLOCK MRME) IS R @
WHEN THE RERD ELOCK ROUTINE IS ENTERED. THE NEXNT BLOCK
WILL BE RERD FROM TRAFE NO MATTER WHAT THE NAME OF THE
TRFE BLOCK IS, 0ON THE SYSEN EXEC. A CONTROL SPACE
CHARACTER CAN BE TYPED IN RS THE FIRST CHARARLCTER OF THE
NAME IN THE LORLD BLOCK COMMAND.  THUS. A CCNTL LYCCNTL

SPRCEX (XY WOULD RERD IN THE NEXT BLOCK QN THE TRFPE.

THE THFE FORMAT I5:

SYN

S5YN

SYN

ESC

HI BYTE OF 1& BIT BLOCK LENGTH
LOH BYTE OF BLOCK LENGTH
FIRST CHARE OF BLOCE NAME
SECOND CHARACTER OF NAME

DATA
DATAH

ETE
CHECKSLIM
CHECKSUM
CHECKSUM
CHECKSLM

THE CHECKSUM IS CRLCULATED FROM THE DATA. HHICH
IS RERD IN FROM THE CRSSETTE EUFFER RESIDING IN MEMORY.

THE FORMAT FOR THE CRASSETTE BUFFER IS
FRPTR BFRSZE:

iclalsls|=lwlrlel | | ] [BlvlF[F]glr]

HHEN DATHR IS RERD IN. THE RERADR ROUTINE SETS "BFRS
TQ POINT TQ THE LAST CHRFRCTER READ INMNTO THE BUFFER
NOTE THRT THERE IS NO OQYERFLOM CHECK HHEN [DATR IS READ
INTQ MEMORY. ON QUTPUT TQ THE CRSSETTE. THE BLOCK
LENSTH IS CRLCULRTED FROM THE EBFRPTR AND BFRESZIE FOINTER:.

THE RERD BLOCK AND HRITE BLOCK ROUTINES AUTOMATICALLY
TURN ON ANC OFF THE CASSETTE

*
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THE APDRESSES OF THE ROUTINES FOR CONTROLLING
THE CRSSETTE HRRE RS FOLLOHS:

INTLZ - FEBQ : INITIRLIZES THE RCIA FOR USE

WRTBLK = FB2[» : WRITES A FORMATTED BLOCK TQ CASSETTE
ROBLK = FEBS1 : RERDS IN R FORMATTED BLOCK OF TAFE
WRTMOD - FB2F : WRITES A BLOCK TQ A RUNMNING CRSSETTE
ROMOD - FESZ : RERDS A ELOCK FROM A RUNNIMNG THFE.
CASOUT - FBE&2 : HWRITES OUT ONTQ TRPE THE BYTE IN A
CASIN - FBFE : RERDS IN H BYTE INTO RCCUM. A

TURNCMN - FEF7 : TURNS ON THE CASSETTE CREIVE

TRNOFF - FBBZ : TURNS OFF THE CRASSETTE DRIVE HWHEN THE

FOINTR TO ACIA IS FASSED IN THE X REG.

NOTE THAT RALL THE ABOYE ROUTINES RRE SUEBROUTINES THAT
HRE ENTERED BY A JSRE 0R ESR CALL.

USING THE CRSSETTE DRIVERS.

IF THE EFROMS ON THE CPU E0RRD ARE THE SYS2ZN OR THE
SYS20 PROMS. THE DRIYERS ARRE USED BY THE I (INITIRLIZEX.
L <LORD FROM CASSETTE) AND 5 (STORE ONTQ CRSSETTED
COMMANDS THAT ARE A PART OF THE SYS-2 EXECUTIVE.

IF THE CPU PROMS BEING USEL HRE THE PLS-V3IA 0OR THE
PLS=Y3IN OR Y30 PEOM SETS. THEN THE USER MUST SET UP THE
POGINTERS AND CALL THE RODOUTINES HIMSELF. USING THE
DERUGGER ON THE CFPU PROMS.  (NOTE THAT THE YIR AND YIEN
DEBUGGERS YARY. FOR INSTANCE THE ¥3R GO COMMAND IS A 'G7
WHILE THE YIN GO COMMAND IS R “CONTL G°. REFER TO THE
LSERS MANURL FOR DETARILES.

THE FIRST THING TOQ DO IS DPEN THE LOK MEMORY LQCATIOMS
UsED BY THE DRIVERS AS FLAGS AND POINTERS AND INITIRLIZE
THE LOCATIONS. THE RCIAND. EBLKNRM. BFRPTR RND BFRSZE
SHOULD NOM BE GIYEN VALUES.

ACIAND WOULD FOINT TD FOSH FOR THE FIRST CRSSETTE RND
TO FOs3 FOR THE SECOND CASSETTE DRIVE.

R SIMPLE FROGRAM TO CALL THE ROUTINES SHOULD NOH PE
HRITTEN. OFEN LOCATION 988, TYPE IN THROUGH THE DEPUGGER
THE INSTRUCTIONS JSR BOXX. JMP FE4F. XN IS THE SECOND BYT
OF THE DESIRED DRIVER ROUTINE, I.E 88 FOR INITIALLIZATIOIN
OR 91 FOR READING A BLOCK OR 2D FOR WRITING R ELOCK.  THUS.
TG INITIRLIZE AN ACIR. ACIANO HOULD BE LOADED HITH
THE BLDRESS OF THE ACIAR AND THE LISER WQULD THEN JUMP TO THE
ROUTINE AT 284 BY OPENING 580 AND JUMPING TO IT HITH
THE “G7 COMMAND. THE ROUTINE WOULD BE AS FOLLUOHS:

‘CALL S99 B JSR
S9l. FB HI BYTE OF ROUTINE RRDDRESS
92 a8 LOWN BYTE OF DRIYER RDDRESS.
203 FE JHP
84 FE RODRESS OF THE LEBUGGER ON
983  4F THE PDS Y3R PRIM 5ET '
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B2 will produce
a signel of eight
data bits and 2
stop bits.  If
the TTY operates
on a different
code, look up
the proper init-
ialization value
in the ACIA
section of the
chip description
appendex.
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THE ACIA WOULD NOW BE INITIALIZED AND CONTROL HOULD
HRVE RETURNEL TQ THE DEBUSGGER. TO REARD IN A BLOCK.
THE NAME HWOULD BE PUT IN BLKNAM AND LOCATION 3482 HOULD
BE CHANGED TO 81, THE USER HWOULLD THEN JUMP TQO 284

TQ TEST THE CASSETTE, SET BFRPTR TO E@s AND BFRSZE
T E@DF. THIS WILL RLLOM THE USER TQ WRITE OUT OATA
FROM THE FOURTH, FIFTH. SINTH AND SEYENTH LINE OF THE
CRT DISPLRY ANL: THEN RERD IT BACK ONTO THE DISPLAY. DATA
CAN BE TYPED ONTO THE SCREEN BY OFENING A LOCATION HITH
THE DERBUGGER RNL: THEN MQYING THE CURSOR RAROUND THE SCREEN
TQ CHANGE THE CHARACTERS. THIS IS POSSIBLE BECAUSE THE
ROUTINE TO INFUT AN RDDRESS CALLS THE EDITOR FUOR INFUT

THE DRIVER ROUTINES CAN RLSO BE USED TO FERFORM
I-0 WITH AR MODEM OR TELETYPE. THE MAIN HRARCHWHARE
DIFFERENCE RETHEEN THE CRSSETTE AND MODEMATTY IS THAT THE
CASSETTE HAS A DIVIDE BY 16 CLOCK AND IS UNIDIRECTIONAL
WHILE THE MODEMSTTY HAYE A DIYIDE BY &4 CLOCK AND CAN EE
BIDIRECTIONARL. BECRUSE OF THE CLOCK CHANGE THE RCIA MUST
BE TURNED ON WITH A DIFFERENT YRLUE BEFORE THE READ ELUCK
OR HRITE BLOCK ROUTINES RRE ENTERED. TG TURN ON THE ACIA
STORE THE YALUE “E2° INTO LOCATIOWN FA50 0OR FEed. ONCE
IT IS TURNED ON. EITHER CASIN OR CRSOUT MRY SE CALLED
REFPEATEDLY 0OR HRITE MODEM BLOCK (HRTMOD» OR RERL MODEM
CROMODY CAN BE CALLED ONCE.  HWRTHOD & RDMOD ARE THE 5AME
RS WRTEBLE & RDELE ENCEPT THEY DO NOT TURMN ON THE RCIA. A
PROGRAM TO RERD IN R BLOCK OF DATA FROM A MODEM OR TTY
HOULD THUS BE (FLRCED BEFORE THE “CALL- ROUTINE::

SFR [E 28 LDX RCIAND  LOADS ACIA FRINTTER
SFC 85 B2 [DR A #3B2 LORDS STARTUF YRLUE.
SFE A7 88 STA A &% PUTS START CODE INTO ACIA.

LOCATION 882 HOIN.D NOW BE 2F FOR HRITING ANL 53 TO REALD.
TO RERD IMN A CHRRARCTER FROM THE TELETYPE TUREN ON THE
ACIAR AND GO TGO THE FOLLOHING REOUTINE:
TTYIN JSR CASIN  RERDS IN A CHAR FROM KEYBOARD
JMP CASOUT TYPES OUT CHAR ON PRINTER
THE RS232 SHOULLD HAYE BEEN STRAPPED TQ HALF [CUPLEN

IT IS TQ BE STRESSED THAT THE RELIARBILITY OF THE
CASSETTE CONTROLLER DEFENDS ON THE RDJUSTMENT 0F THE
TRIMMER ON THE SIM EBORRD. IF THE TRIMMER IS QUT OF
RDJUSTHMENT THE DRATA WILL NOT RERD IMN PROFERLY. BESIDES
USING THE OSCILLOSCOPE T RDJUST THE TRIMMER. IT CAN AL:R
BE RDJUSTED BY REARING IN A STRING OF SINGLE CHARACTERS
FROM THE CASSETTE AND RDJUSTING IT UNTIL THE CHRERCTERS
SYNC IN PROPERLY. THE BEST CHRRACTER TQ USE IS R STRING
OF “U-sS, T READ IN THE STRING FOR TESTING USE. WRITE A
LOOP TO GET R CHRRACTER FROM THE CASSETTE AND THEN
DISPLARY THAT CHARACTER. A SAMPLE ROUTINE TQ 00 THIS IS:

R JSR $FBFE LORDS R WITH CRASSETTE CHAR.
JSR $FCAD  PDS-%Y3A PUTCHE ROUTINE
TST $Fpal TESTS KEYBOARD FOR.A REY
BPL R SKIPS BRCK IF NQ INPUT
THE REQYE ROUTINE HOULD INPUT CHRRACCTERS UNTIL R KEY
ON THE KEYBORRD WAS DEPRESSED



PAGE

gazza
FTR31
b .32
a3
BaI3g
BazES
gaz3s
aaz:3r
aa3i=

gaz4a
pas41
qazqz
gazqz
Hoz44
gaz4s
gazde
gaz4y”
guz42
paz4s
aazsa
aazsl
QEIS2
Baazas
Bazs4
P‘?Sﬁ
el
@@éﬁ"
Bazss
Bez3?

aaze1
aezss
Bazes
pascd
aazes
aa3nn
gazs
Bazs’
Bozes
aazra
aaz71
aasv2
aazra
gqazr4
8a3rs
Bazre
Gazrr
aazrs
953?9
gaZ8n
81
Jaz82
Pazes
Bgassg

Feag
FEB2?
FEG4
FBGs
FEGS
FEoRn

FEGE
FBGL
FEGF
FE11
B13
FELS
FELT
FB13
FELE
FB1D
FBLF
FE21
FBz2
FB24
FB2€
FB2s
FBZA
FB2C

FBZD :
FEZF C&

FBI1

7 OFEZ4 a5
FBIS 28

FEZF

FBIR 26

FBZR
FBSC

FEIE
FB4@
FE42
FE43
FB4S
FB47
FB43

FE4B
FEB4D

]

Lo
“ )
SR s

O Ty T M
9 L

Vel OO0 L TH

e lis

Lo I

'

DR RS IR SO T o R e B RO RO Y Y K]

"0 'D 0'[ l‘: E"' L3 ] Y | ':’ r'J ':l 'J" ‘..-T] t:] l:f‘. r:'

0 00O

5

0000 05 00 HGL 00

R L w Bl w Raw el Rwls Y

[P

INTLZ INITIRLIZES THE ACIAR CONTROLLER FOR
R SPECIFIC TAFE UNIT HAT MOUNT TIHME.

LDX RCIANG X GETS RCIAR ACDDRESS

LPH A #¥£13 RESETS THE RCIA.

STA AR ax :

LDR A #COFF SETS ACIA TO

STH A a8 A16 2 STOPS. BIT FORMAT
RTS

WRTHDRE FORMATS THE HERDER ON THE TAHPE.

? LDR A #5YN PUTS SYNC CHARS ONTO THFPE

BsSR CRSQUT
BsSR CRs0UT
BsSR ‘CRs0UT
LDR A #ESC

BSR CASDUT

4v]

LDR A BFRSZE FOLLOWING OUTPUTS LENGTH
DR B EBFRSZE+1 LOADS LO BYTE OF END FPTR
SUR B EBFRPTR+1 SUBS L0 BYTE OF BEGIN PTR
5B R BFRPTR  s5UBS HI BYTE OF STHRT PIR

BSR CASOUT  OUTPUTS HI LENGTH BYTE
TER LORDS LO BYTE OF LENGTH
85k CRSOUT  QUTPUTS LOK LENGTH BYTE.
LDR BLKNAM  PUTS OUT NRME OF BLOCK
BsR CASGUT

LbR A ELENAM+1

BSR CASOUT ~ PUTS OUT LRST OF NAME
RTS RETURENS BRCK TQ HRTEBLK

n

WRTBLK WRITES OUT R BLOCK OF DRATA TO THE CASSETTE

{ BSR TURNON TURNS ON THE CRSSETTE.

FOLLOWING WRITES FOR CASSETTE TQ GET UP TO SPEED

20 LOA B #TIMCONT LORDS TIME LOOP COUNTER

LDX #TIME . MASTER TIME LOOP (1.9 SEC.

DEX COUNTS CYCLES OF LOOP
BNE TIMEZ TESTS FOR FIRST TIME OQUT
DEC B - COUNTS TIMES IN LGOF

BNE TIMEL SKIPS EBRCK UNTIL DONE.
THE TIME LOOP IS MNOW FINISHED.

BSR HRTHDR HRITES HERDEFR ON THE THFE.

BSk WRTBFR  WRITES OUT BUFFER DATA.
FOLLOWING NRITES THE TRRILER QUT ONTQ THE THPE

X LDA A #ETE OUTPUTS END-OF-BLUOCK CHRR.

BSR CASQUT  ETB IS DISPLAYED RS A "W“
TEAR A GETS CHECKSUM FROM B.
B5SR CRSQUT  QUTPUTS THE CHECKSUPM.

BSR CRSQUT  QUTPUTS TRRILER FILLER
BSR CASOUT  BYTES.
B5R cRsauTt . .

END OF TRRILER HRITING ROUTINE

BSR TRNOFF  HALTS CRSSETTE DRIVE.
RTS =
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WETBFE WRITES OUT THE CONTENTS OF THE
BUFFER ONTQ THE CRSSETTE TRPE

CLR B

LDX
LDR
ST
ESR
HER
THE
LDX
CRY
EEQ
INK
ENE

BFRPTR
a. 8
THP
cRsouT

TMF
BFRSZE
CSRENT

WEFR1

INIT CHECKSUM COUNT.

RCIA CONTROL MASK.

LORDS CHRR. FROM BUFFER.
SAVES BUFFER PTR.

PUTS CHRRE ONTO CRSSETTE
R GETS A+E.

B GETS A+R

RESTORES PTR. INTO BUFFR.
TESTS IF BUFFER EMFPTY.
ENITS WHEN EMPTY.

INC POINTER.

SKIPS BACK IF CHRARS. LEFT.

CRASOUT TAKES THE CHAR IN A AND PUTS IT OUT
ONTOD THE CRSSETTE TRPE.

PSH
LD
LDA
BIT
BEQ
PIL
STA
TST
BEQ
STH

RTS

v}

b s o) b g

u ]

ACIAND
42

‘3 s I"\.I.
CASOL

1.4
NOFENT
CSOENT
fEU1E

SAYES CHAR TQ RERD OUT

~x GETS PHYSICAL RACIR RDDR.
LORDS CONTROL TEST EBITS
TESTS IF RCIA BUFFER ENPTY.
LODPS BACK UNTIL RERCY.
GETS ORIG CHAR.

STORS CHAR INTO RACIA BUFFER
TESTS IF PRINTOUT RLLONWED
SKIPS FRINTING IF R &
DISFLAYS CHAR ON SCREEN.

TURNON TURNS ON THE CRASSETTE DRIVE

LDX RCIAND
LDR A #ON
STR A &%
RTS

LOADS CASSETTE ACIA ADDRESS,
TURNS ACIA ON.



PRGE 983  FD

I
|
Ly
-

[}
LRV

80429 * CASIN RERDS IN A CHARARCTER FROM THE CRSSETTE TAFE

G438 # INTQ THE H ACCUMULATOR

P1431 *

BE423 FEFE DE 33 CRSIN LDX  ACIAND X GETS THE RCIA ADDRESS.

99434 FESO 25 41 LDA A #1 LOADS TEST BITS.

G435 FES2 RS 68 CASINI BIT A 8. X TESTS IF RCCIA BUFFR FULL

Q0436 FE34 27 FC BEQ  CASINI  SKIPS BACK IF NOT IN YET.

@437 FEIE AS 01 LDA A 1.X LOADS IN CHAR FROM TAPE

Q438 FBES FD PO3A TST  NOPENT  TESTS IF FRINT IS OFF.

8439 FBSE 27 83 BER  CINEXT  SKIPS DISPLAYING IF @

ga440 FESD BF EOLF STA A $E01F  DISFLAYS CHR ON TV.

8441 FE9Q 32 CINEXT RTS :

Q0443 * RDBLK REAPS IN A BLOCK FROM THE CASSETTE

pE444 4 TRPE INTO BUFFER MEWGRY.

ao445 #

Ga44s *

9@447 F251 S0 E4  RDELK BSR TURNON  TURNS ON TAPE DRIVE

89443 FREZ 80 20 RDMOD BSF  RDHDR  READS IN THE HEADER.

93449 FESS 80 55 BSR  RDEFR__ READS IN DATA INTQ BUFFER._

G045 * FOLILOWING RERDS IN TRAILER AND CHECKS CHECKSUM

92451 FRA7 4F RDTLR CLR A - LOADS A @ FOR A GOOD FcHﬂ
5 FE28 97 03 5TA A CSTATS  SETS STSTUS 8YTE TO NO ERR.

P53 FESH 80 EZ2 BSR  CASIN  INFUTS END-0F-BLOCK CHAR.

60454 FBIC 81 17 CMP A #ETB ETE DISFLAYS AS A "H"

00455 FBSE 27 94 BEQ  RTLF1  SKIPS IF NO ETB ERROR.

a@455 FBAG 35 54 LDA4 A #ERRY  LOADS TRAILER ERROR CODE.

80457 FBAZ 20 &7 BRA  RTLRZ  SKIPS TO STORE ERROR CODE.

Ga453 FBA4 80 D8 RTLRL BSR  CASIN  READS IN CHECKSUM.

99453 FBAS 11 CERA TESTS CHECKSUM,

aa469 FBAT 27 @ BEG  TRNOFF  SKIPS IF 0K

G451 FEAS 96 43 LDA A #ERRS  SETS CHECKSUM ERROR CODE.

#0452 FERE 37 83 RTLRZ STA A CSTATS  SETS ERROR STATUS EYTE.

Q0463 FEAD E7 EBSF STA A $EBSF  DISF. ERR CODE ON SCREEN.

60454 * END OF TRAILER READ IN.

DO4ES # FOLLOKING TURNS OFF THE CRSSETTE DRIVE.

80456 FERW 86 51 TRNOFF LDA A #OFF LORDS COMMAND TO TURN

2457 FEE2 AT @9 STAA @K OFF ACIA CASSETTE DRIVE.

8a455 FE34 33 RTS .
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STRRT UF THE ELOCK ON THE TAPE.
ES THE EUFFER END AND CHECKS THE NAMNE.

LOMING FINDS THE
EHT 0OF THE HERDER.

5 FORF HERODR CHAR.
RT-UF-HERLER.

5 BACK IF NOT GOOL HOE.
EcHDS IN HI EBYTE OF LEN

SHAYES HI LENGTH EYTE.

INFUTS LQ SIZE (LENY BYTE
FORM= FOINTER TO THE
TOP EYTE OF THE EBUFFER

ZAVES THEZ HI BUFF. PTR.
T4 THE CASZETTE BUFFER.
REDS IN ELOCK NAME.
SAYES FIRST CHRAR OF NAME
RESLD IN SECOGND CHAR INTQ
TESTS IF FRINT IS OFF
FEZTORES FIRST NAME CHAR
SKIPS IF FRINT FLAG 15 &
CIZPLAYS ELCCE NAME ON
THE CRT 5CFREEN

TESTS IF NRME IS CHECKRED.
SKIPZ IF NO NAME CHECK.
TESTS FIRZT CHAR OF NAME.
SKIFs EBH v NAME
TES }-5 = '.-f';'ul":.'.
SKIFS EA: A0 NAN

TH INTQ THE MEMORY BUFFER F

> CHECKSUH.
T (F BUFFER.

INIT B

-

i L
be o/t =

~
~
u g
3
by
iy

-‘J
X

AR _REARD IN.

— -

FER FIR.
~ INTO BUFFER.

Ly
TJ"J A

L
o~

]

S aaly
=

’
i

=4
~

T sy ©) G G

Ly
+ I
3

LW

[F BUFFER FULL.

T8 EXIT IF ALL "IS5
fG NEXNT CHAR PQO3ITIN
BACK IF RANY LEFT.

T~ M s
LN~~~

MNUrﬂmlhl
I2mm

L

‘_”
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NAM  FDE-SYSIN
OPT 0 NOG

PDS SYSTEM 2N CASSETTE DRIVERS (SYS2NF)

FROGEAMMELD EY ERIC JAMESCN

The SYS2NF prom is a version of the SYS2ZN cassette prom with «

software bug fixed. This bug weuld cause the next block of a
multiblock read to be skipped if the checksum on the preceeding
block was a 16 and the tape had not been previously used. The
change is on page 10 where the ESC test and brarich now branches
to RDHDRI instead of RDHDR.
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=1 = 15hei BYTE USEL BY RASCEIN FOR THF
> REEE 533 CASSETTE [-0 STATUS BYTE
2 BaaR il END OF OQUTPUT BUFFEE
4 auac oC START BUFFER
£5 5a3E z FTE. F oI
i1 pa1a 1 TER LT E
57 AG1Z E: HYS saE
e silg o LR TEx
5= gols =3 sT. Fa
ae19 H T X
10 = =
1E
23

Ty B T B ko b b i o e 175

B B TN
fou Bee Ben B AL DL R LI K

oule ol 7 Ve Vi (N I Rl N TVR R T
IR

T Ll L o L e

;. { !
=R s Ess
ED £ RN
Fad SR STw N - gl = N
ELENRM i TE 2LOCK
IOBUFF LIFFER FOF
A N ) LRSSET

- Yl - p— =y o P 5
NOPRENT 1% TE KWAME PRIM
BLETYR o TE 2L TYF
EFRFTE aF I-0 EBUF

e e 0n
T A

[

"

T !
5

o

.o

=

.

=
)
—
o
a L
g IJ“l

PCYHL

1 i FOLLOWING RRE VRFIRELE YRLLES

32 +

4 25F0 TINEA EQU F25FG TIMER COLNTER

4 A0R1 ON EQL $B1 RCIA YRLUE TO TUHEM ON CARZZ
HE ans1 OFF £ay ¥51 PCIAR YALUE TO STOP ©Rs5sS
5 Baas ETY EaL 47 ENO-OF-TENT.

a7 ao1s SN Enif Fls SYNCHREONISE,
23 agir ETE EQL 17 END-0OF -TERNSHMISSION-E
s9 se1e ESC A f18 ENCRPE TGO N FNDRED

2 3354 ERE4 EnNL 07 SE FOR T =93

1 Ga43 = = £°C SET FOR C Ex=

02 5181 208323 TIME CNTR SEC

a9z guas =3 TIMES FOR SECONDS
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PDS SYSTEM 2N CASSETTE DRIVERS

ORG

TO HHD F 7”

HND

CAL

S¥e

i3,

WHEMN KF

§ ,IL
LIFFE
CHAR
Bl
CHIER

TEM,

TRAILER

THE DR IVE]
TH

LED BY

CSTATS

Lt ’J"‘m )

RCIAND

HGFFHT

EFFFTR

BFRSZE

THE

AN

THE DEIVERS
RITING OR Fi
THE ¢ hhcﬁJTFnE
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YELD

BIGHT
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[ e
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;
IF THE FISST EYTE OF EBLENAM (BLAOCK MNRME IS A O
HWHEN THE RERD ELOCK FOUTIME IS ENTERELD. THE MEXT EBLOCK

WILL BE FERLD FEAM THFE WO MATTER [NHAT THE NAME OF THE
TAFE BLOCK IS, ON THE SYS2N EXEC., A CONTRDL SPRCE
CHARALCTES RN BE TYFED IM AS THE FIRST CHARRRCTER OF THE
NARME IN THE LORO EBLOCE COMMANLD. THLIS, A (CNTL LYCONTL
SFRCEYCNY WOULD FEAD IN THE NEXT EBLOCKE ON THE TRFE.
THE THFE FORMRAT Is:
SYN
SYN
SYN
ESC
HI EYTE OF 18 BIT BLOCK LENGTH
Lo BYTE OF BLGGKE LENGTH
FIRST CHAR OF BLOCKE MNAME
SECAONDy CHRRALCTER OF HARNME
DATH
DATA
ETE
LHE
CHEL
CHE!
CHEL
THE CHECKSUM IS CRLCULARTED FROM ThHE DRTH, HHICH
IS RERD IN FROM THE CRSSETTE EBUFFER RESIDING IN MEMGRY.
THE FORMAT FOR THE CRSSETTE BUFFER IZ:
BFRETE cFo”"?l
lc|a|slsiz| 7| 7lE! slulF|r el
HHEN DARTR I35 RERD IN. THE READ RQUTINE SETS "BFRSZE
TO POINT TO THE LS3T CHARSCTER READ INTD THE ELFFER
NOTE THAT THERE I35 NO DVERFLON CHECK HHEN DATR 1S READ
INTQ MEMIRY. ON OUTFUT TO THE CASS HE" BLO
LENGTH IS CHLLCULBTED FRQM THE BEFRF =
THE FERD EBLOCK AND WRITE ELOCK ROUTIMNES AUTOMATICALLY
TURN ON BN OFF THE CRSSETITE. ’
™

!
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THE ADDRESSES OF THE FOUTINES FOR CONTROLLING
THE CRSSETTE ARE RS FOLLOKS:

,..

o
3
=
Ty

W_JLT

GF21S INTLZ - FEOS : INITIALIZES THE ACIA FOF USE

GE219 WETELK - FB2L : WRITES A FORMATTED BLOCK TO CASSETTE
BR220 ROELY - FES1 : READS IN A FOSMATTED BLOCK OF TAFE
pe221 HETHOD - FBZF : WRITES A ELOCK TO A RUNNING CASSETTE
faz2s ROMOD - FES3 : READS A FLOCK FROM A RUNNING TAPE
GOZ2F CASQUT - FEE2 : HRITES OUT ONTQ TAFE THE BYTE IN A
13224 LHbIN - FEFE : READS IN & BYTE INTO ACCUM. A

PR225 TURNON - FET7 : TURNS ON THE CRSSETTE DRIVE.

II226 TRNOFF - FEBS : TUSNS OFF THE CASSETTE DFIVE HHEN THE
Qa227 FOINTR TO ACIA IS PASSED IN THE ¥ REC
AA228

GRZZF NOTE THAT ALL THE ABOYE ROUTINES ARE SUBROUTINES THAT
5220 ARE ENTERED BY A JSE 0R ESS CALL

G231 .

8222

B2I3

L

AL L D NN DA
Lol

**i**i****ii*%*i%%%i*%#*%%%*i*i%*i*%*%*i*%**%i*i*ii

A2ES USING THE CASSETTE DRIVERS.
8218
237 2N OR THE
B238 [ ITIRLIZE ),
Pl il TTE
G245 =
0742
Loaz IF THE Fr
JEHSG T FLOE-WIN 0F TS
G244 FOINTERS RND 20 z
qi3245 DESUGGER ON THE CRPU FEIM: T!
GaI4s DEEUGGERS VATY., FOF INSTANCE THE Y3
aa247 WHILE THE WIM G0 COMMASND IS /& “CHTL
F3245 LUSESS MANUSL FOR [DETARILES
G249 THE FIRST THING TO 00 IS OPEN T
G255 USED BY THE DRIVERS AS FLAGS AND PO
Sa251 THE LOCATIONS  THE ACIAND. SLENSM.
BA2S2 SHOULD NOW BE FIVEN YALUES
BRZSz RPCIAND uouao PRINT T2 R
50254 TO FGs3 FOR THE SECOND L£A: 27
REET R SIMPLE F:oe;am TO RS iZ =0
BaZss HEITTEN. U0OPEN LOCATION = YR
Qo257 THE INSTSUCTIONS ISR BBw FE4F.
gB285 OF THE DESIFED DRIVES ROUTINEMTE o5 FoR
BH2S3 DR 81 FOR RERDING A ELOCE OF 2D FOR wﬁr*:u;
802583 TO INITIBRLIZE AN ACIR. ACIAHO HOULL BE
Ha2s1 THE BODRESS 0OF THE ACIA 8ND THE USER W
@asss ROUTINE AT S04 EY OPENING 560 AND JUMP]
G9287 THE 37 COMMAND.  THE ROUTINZ WOULD BE
89254
G025 ¥CALL 205 Bh JSR —
Aa288 # |31 FE HI BYTE OF,ROUTINE MADDRESS
=7 # 2 o8 LOW BYTE OFDRIVERSHDLRESS
sl # awr e THP
fele flon * A4 FE  RODDFESS OF THE DEBUGGER ON
AozTE # Qg5 4F THE PDS ¥3A PROM SET
%]
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gfE  PDS-SYS2

B2 will produce
a signel of eight
data bits and 2
stop bits, If
the TTY operates
on a different
code, look up
the proper init-
ialization value
in the ACIA
section of the
chip description
appendex.

THE RCIA HOULD NOX BE INITIARLIZED AND CONTRE :
HRYE RETUENEL TOQ THE DEBUGSZER. TQ RERD IN A BLHLK}
THE NAME WOLILO BE FUT IN BLENAM AND LOCRTIGN 562 H
BE CHANGELD TQ 21. THE USER HGULD THEN JUMP TO 284

TQ TEST THE CRASSETTE. SET BFRPTR TO Ewel AND BFREZE
T E@DF.  THIS HWILL RLLOM TH: USER TO HRITE QUT DRTA
FROM THE FOURTH. FIFTH. SIXTH AND SEYENTH LINE OF THE
CRT DISFLARY AND THEN RERD IT BACK ONTO THE DISPLAY.  DATA
CAN BE TYFED ONTO THE SCREEN EY OPENING R LOCATION HITH
THE DERBUGGER AND THEN MOYING THE CURSOR RROUND THE SCREEN
TO CHRNGE THE CHARACTERS. THIS IS POSSIBLE EBECARUSE THE
ROUTINE TO INFUT AN RLRLDRESS CALLS THE ELITOR FOR IWNFUT

THC DRIVER ROUTINES CAN ALS0 BE USEDR TO FERFORM
I-0 WITH 9 MOLEM OF TELETYFE. THE MRIN HRRELWARE
DIFFERENCE BETHEEN THE CRSSETTE AND MODEM: T'” IS
CRSSETTE HAS B DIVIDE BY 1& CLOCK AND IS UNILDIFE!

IDPE BY &4 CLOGCE R}

HHILE THE FEODEMASTTY HAYE R DI%
=

E.L"“'—’ TIGNSL. 7:‘?:6..-!*'.“:‘:. g THE CLOCK CHANGCE
BE TURNED 0N WITH & DIFFESENT VELUE EEFCRE T
OF HRITE BLOCK ROUTINES ARE ENTERED. TO T
STORE THE WALUE “B2° INTO LOCATION FOSE I
IT IS TURNED OM. EITHER CASIN OR CASOU 0
REFERTEDLY DS WRITE MODEN BLOCK CHETHO Er
CROMODY CRN BE CRLLED ONCE o T2
AS METELY & RIFLE ENCEFT THE 0T 5 A
FROGEAN TE J P BLOCK 75 T
HOULD THUS BE (FLACED EX CAL

SFA DE 28 LDY  EC 0305

SFC 85 B2 LDH A 42 QA0S

SFE A7 @0 STA A 4 0TS =
LOCATION 332 HOULD NoW BE HRIT

TO RESD IN A CHARACTER FROM THE TE
ACIR AND GO TO THE FOLLOMING SOUTINE:

TTYIN JSE  CASIN R IN A

JHP cRsOUT
THE RS232 SHOULLD HRYE BEEN

-—..'

Fk
-~
L]
£
S_l’
=

R
=
2

o
o+
E
-
13

3_', Lot
VW)
e
\‘
e
B
TJ
,-'U

FPED TO H

IT IS TO BE
CRSSETTE rzv*:c
TRIMMER 0OM THE
ADJUSTHENT THE ©
USING THE 7‘fflL"Pﬂ°E T
BE ADJUSTED BY FEADING I
FROM  THE LHSEC*TE ANC ADTUSTING IT UNTIL THE
SYNC IN PROPERLY. THE BEST CHARSCTER TO USE I
OF “U-5.  TO BEAL IN THE STRINSG FOF TESTING US
LO0P TO GET A CHRRACTER FEOM THE CRSSETTE AND
DISPLAY THAT CHREACTER. A SAMPLE ROUTINE To0 [0
A JSR  $FETE  LOADS A WITH CASSETTE CRAS
JS2  $FCAD PDS-YIA PUTCHR BCUTINE
TST $F0o1 TESTS KEYSQARD FOR A KEY
gPL 8 SKIPS BACK IF NO INPUT.
THE REQWE ROUTINE HOULD [NPUT CHARACCTERS UNTIL A K
ON THE KEYBUORRD [AS DEFRESSED

ey

Ln"r Tf“' rC'I/‘-*'P‘ (=3
{ H bfPTVu OF SINGLE CHREH

~4 1y O 1

]

in
<

S
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99271
;e

[ e
QA234
Q35S
8az3s
aaz3r

aasia

aE248
ga341
A9342
ga343
Aa344
0345
Baz4s
gaz4y”
gp348
eas43
gezso
gaz31
99352
aa333
Bazs4
aax35
T TRER
berd 37
90358
Ba332

9361
AAZE2
#9253
A0354
A3365
AAZsE

aaz67

BAZES

BRIZAS

BAZFE
n@«.\r .L
agzrva
Gazrz
AE374
qazrs
gaIrs
B35
OOSPH
043 \v Be
gazss

~94

C
'3

r

(

Lo R o

(3 (/j () o
oG 0 0 O
BN Ol (N

Lt ]

aar PDo~-5Y52
*
*
*
FBag OE 38 INTLZ
FER? 88 13
FEG4 R7 89
FBos 8K 51
FBR2 A7 ag
FBBR 29
*
*
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gas g POINTERS BND CARLL THE ROUTINES HIMSELF, USI TH
G2d S DEELGGER OGN THE CFU FROMS, CNOTE THAT &
Ty DEELUGGERS YAEY., FOF INSTANCE THE Y3/ GO L
0a2d4 7 WHILE THE 3N GO COMpeND IS A “CHNTL G- !
BE248 LSERS MAMUARL FOR DETRILES, »
g THE FIRST THING Tﬂ o Is OFE
o254 LISED BY THE LRIVERT A5 FLAGS H*w Ff
TS | THE LOCATIONS. THE HCIHNU, ELAMNAM,
Ga2s2 SHAULD NOH EBE GIVEN YALUES
auasz Q‘IHN' LOULD POINT TO FOSO FGR TH
13254 TOQ Fé8sa FOR THz SECOND LCRSSETTE DRIVE
aR255 A STMPLE PROGRAM TO CrLL . THE ROUTINES SHOULD MNOH PE
Qo258 HEITTEN. OFEN LOCARTION 9843, TYFE IN THREOUGH THE DEERLUGOER
[SF THE INSTRUCTIONS JSR BOXX. JHMP FE4F ;IS ThHE SECOND BYT
qER258 OF THE DESIFED [RIVES ROUTINE., I.E 86 FO8 INITIALLIZATION
gaazs3 OR 91 FOR RERDING A ELOCKE GR 2D FOR HRITING 2 BLOCK T-US
qa2sa TQ INITIRLIZE BN RCIR. BLIRNG HOULD BE LORCED WITH A
2L THE ROOFRESS 0OF THE ACIA BXND THE USER WOLRLD THEN Jun>2 TO THE
goze2 ROUTINE AT 994 EY OFENING 2d0 AND JUMPING TO IT HITH
a6 THE “G° COMMAMND, THE ROUTINE WOULD BE Az FOLLUNZ
9aled '
Ha2es ¥CALL 5288 Bb JSR
Ha2eE # 281 FE HI BYTE OF ROUTINE ARDDRESS
\,?SF # S0 g LG BYTE QF [DRIVER RDORESS.
A58 A S83 7B JHE
dA2e9 o S04 FE AL RESS OF THE CDEBUGLHER ON
aazrg * Saad 4F Tre POS V3R PROM SET
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a signel of eight
data bits end 2/
stop bits.  If |
the TTY’operorgs
on a different { #
code, look up
the proper init= :#
ialization value
in the ACIA
section of the
chip description
appendex.
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¥ T ¥ F P FEETEFEEEEEEEFTEET R E LR

THE ACIA HOLILD
HRYE RETLENELD
THE NAME HOUIL
85 CHANGED T4

NOl BE INITIALIZEL AND CONTEOL
TQ THE LEBUGKER. TG RERL IN A ELOCK,

BE FUT IN BLENAM ANG LOCATION 582 HOULD
1. THE USER RGULD THEN JUMFP TO 344,

WOULD

TG TEST THE CRASSETTE.
T EGDF. THIS WILL ALLOH
FRGQr THE FOURETH. FIFTH.
CRT LISFLAY ANG

SET BFRPTR TO Eas AND BFRSZE
THE USER TQ HREITE QUT DATA
SIHTH AN SEYENTH LINE OF
THEN RERD IT BACE ONTO THE LISPLAY.  [DATA
CAN BE TYPED ONTO THE :LFEph EY OFPENING R LOCRTION HITH
THE DEBUGGER AND THEN MOYING THE CURSQOR AROLING THE SCREEN
T CHARNGE THE CHARACTERS THIS IS5 FOSSIE EECHUSE THE
ROUTINE TO IWNFUT AN RLORESS CALLS THE EDI THFLT

THE DRIVER ROUTINES CAN ALSD BE USED TO FERFOSHM
I-0 WITH A MODEM OF TELETYPE.  THE MAIN HEFLWASE
DIFFESENCE FETHESN THE CASSETTE AND MODEMATTY I5 THST THE
CRESETTE HA5 A DIVIDE BY 16 CLOCK AND IS5 UNIDIFECTIONAL
HHILE THE (O0EM.- TTV HAYE f DIVIDE BY §4 CLGCY AND CAN BE
EIDIRECTIONAL,  BECALISS OF THE CLOCK CHONGE THE ACIA MUST
EE TUSNED (N HITH & DIFFESENT VALUE ESFGSE THE READ BLOCK
0F WRITE ELOCE ROUTINES ARE ENTEREDL. TO TLUSN 0N THE ACIA
STORE THE WHLUE <827 INTO LOCATION FASH 08 FES5.  ONCE
IT IS TUENED 0N, EITHER CASIN 0OR CASOUT MAY S LLED
REFEATEDLY 0F WAITE MODEM BLOCY CHETHMODY 58 F CP
CRDMIDG CEN BE CALLED QNCE WRTHOD & AD 3, T3ME
AS HRTELE & EOBLE ENCEFT THEY DO NOT TUSN OM A A
FROGESH TO FEAD IN 5 BLOCK OF DATA FRGM A HODEN 13 TTV
WOLLE: THUS §E CFLACED EEFORE THE “rSLLY SOUTINS::
SFA DE 28 LD ACIAND  LOADS ACIS SOINTTER
—8FC 85(FD LDA R #IEZ LOADS STASTUR vaLLE
SFE BF 80 ST9 A A FUTS STSRT CO0E INTD ACIA
LOCATION 282 HOULD NOW BE 2F FOR HEITING BND 5T T RESD.
TO READ IN A CHAFACTER FEOM THS TELETYPE TLSN ON THE
ACIA AND GO TO THE FOLLOWING SOUTINE:
TTYIN  JSR CASIN  FEADS [N A CHAZ FROM FEYSOSRD
TP CASOUT TYFES CUT CHAR ON FRINTER
THE RS232 SHOULD HAYE SEEN STRAFPED TO HALF CLFLEN.

IT IS TO BE STRESSED THRT THE REL OF THE
CASSETTE CONTROLLER LEFENDS DN THE ADJUST 1= THE
TRIMMER OM THE =IM ECRRD. IF THs TPIMJE? is OUT OF
ROJUSTHENT THE DRTA WILL NAT RERD IN PRORPERLY. . FZSI0ES
USTHG THE Q5CILLOSCNFPE TO ALRJIUST THE TERIMMER. IT COFY RLSD
BE ROJUSTED Y FEHDING IM R “'T'N OF SINBLE CHARACTERS
FRAOM THE CRZSETTE BND RDJIUSTING IT UNTIL THZ CHARESCTERS
SYHE IN FROPERLY. *H* SEST ’HH~VTTER 7O =5 IS5 5 STRING
aF. U s, TG FERD IN THE STRINS FOR TESTINS LSE. KRITE A
Loop TO NET A CHARACTER FREOM THE CASSETTE FAND THEN
DISFLAY THAT CHRRACTER A SAMPLE SOQUTINE TO [ THIZ IS

Jof - $FETFE LORDS A WITH CASSETTE CHAR
JsR  EFCAD FLE-33A PUTCHR ROUTINE
TESTS

TST  #F0i1
EFL A

THE ReQVE ROUITINE

ON THE KEYa

crod

FOR H KEY.
[F N3 INPUT
CHARACCTERS

KEYBOARD
-HIPb ERCK
OLULD INPUT
GRRC HES DEFRESSED.

S
B

UNTIL A
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WRTBLK
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TIMEL
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WETTLR

INTLZ INITIALIZES THE ARCIA CUONTROLLEFR FOR
R SFPECIFIC TRFE UNIT AT MOUNT TIME

LOX ACIANG X GETS RCIA RALORESS

LDPH A #£12 RESETS THE RCIA

STA A 8.8 .

LDA A #OFF SETS RCIA TO

STA A 8. & A1 2 STOPS. BIT FORMAT.
RTS

WRTHDR FORMATS THE HERDER ON THE TAFE.

LOA A #5YN PUTS SYNC CHARS ONTO THFE
BiR CRSAUT

EsR CR=OUT

esk LCAR=C0UT

LPAR R #ESC

ESE IF:DUT :

LOR A EFRSZE FOLLOWING OUTPLUTS LENGTH
[.0H B EF?:"R+1 LOADS LG BEYTE OF END FTR
SUBR B BFEFPTR+1 3UBS L0 2YTE OF BEGIN FTE.
SBI A BFEFTR S5UBS HI BYTE O0F STERT PTR.
ESR CARsOUT QUTRUTE HI LENGTH EYTE.
TEA LORDS LO BYTE OF LENGTH
gER CARSAUT QUTPUTS LaM LENGTH EYTZ.

DS A BLENAM  PUTS OUT NSNHE OF BLOSK
BLR CRSOUT .
L0A A ELENAM+1 .

BSR CA=AUT  PUTS OUT LAST OF MAME.
RTS RETURNS ERCH TO HRTELK

WRTBLE WRITES OUT A BLOCK OF DHTH T THE CASSETTE,

BSR TUENON TURNS ON THE CASSETTE. _
FOLLONING MAITES FOR CASSETTE TO GET URP TO S
LOR B #TIMOCNT  LORDS TIME LOOP COUNTER.

-~

Al
m
m
™

LDN #TINE MASTER TIME LodfP (1.3 SECH.
LEXN COUNTS CYCLES OF LOJR
BNE TIMEZ TESTS FOR FIRST TINE OUT
LEC B - COUMTS TIMEZ IN LCOF
ENE TIMEZ SKIPS EACK LUNTIL DANE.
THE TIME LOOP IS N FINISHED.
B5R HRTHOR HEITES HEADER OM THE TARFE
ESE WRTEFF HRITES QUT BUFFER DHTH
FOLLODWING HRITES THE TRAILER QUT ANTQ THE TRPE
LA R #ETE GUTPUTS END=0OF-BLOLK LUHAR
85R CA=AUT ET@ IS DISPLRYED AS A "H"
TEA A GETS CHECESLN FROM B,
Bsr CRSQUT OQUTFUTS THE CHECKSUH.
BSR CR=QUT QUTPUTS TRAILER FILLER
B5R CAsSAUT EYTES.
ESR CRsOUT . N
END OF TRERILzZR HRITING ROUTIKE.
8BSk TRNOFF HALTS CASSETTE CRIYE.

RTE
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WRTEFF WRITES QLT THE CONTENTS OF THE
BUFFER QNTOQ THE CRSSETTE TRHPE.

LR B, -, INIT CHECKSUM COLNT.

LDXN EFRFTR RHCIR CONTROL MASK.

LA A 8.8 LOALS CHAR. FROM BUFFER.
STN THF SAVES BUFFER PTR

BSR CRsQUT PUTS CHRAR ONTQ CRSSETTE.
REH A GETS R+B

THE B GETS H+A.

LDN THP RESTORES PTR. INTOQ BUFFR.
CRN BFRSZE TESTS IF BUFFER ENFTY
EEQ CSOEXT ENITS WHEN ENPTY.

INN INC POINTER.

ENE JBFR1 SKIPS BRCK IF CHARS. LEFT.

CASOUT TAKE
ONTO THE C

PsH H . SAVES CHAR TO RERD 2QUT.

L RCIANC X GETS PHYSICAL ACIR RADOR
LOR A #2 LORDS CONTROL TEST EIT=
EIT A #. X TEbTw IF h:IH BUFFER EMNFTY.
BEQ CRs01 LOOFS BACK UNTIL READY

PUL B, GETS UFIu CHAR,

STA A L. X STORS DHAR INTO RCIA SUFFER
TaT NOPENT TESTS IF PRINTDUT RLLOHED.
-BER CEOENT  SKIPS FRINTING IF R 4

S5TH A $EU1E DISPLAYS CHAR ON SCREEN
kTS

TURNON TURNS ON THE CRSSETTE DRIVE

LD RACIANG  LORDS CLRSSETTE ACIR ADDRESE.
LDH A #ON . ,

STR A . X TURNS ACIR 0N

RTS
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IN A CHARFERCTER FROM THE (
H ACCUMULATOR.

"HSSETTE

~ GETS THE RCIAR ADLRESS.

LORDS
TESTS
SKIFS
LORDS
TEETS
SKIPS

TE:T EITs

IF RCCIA BUFFFE FULL
EHLA IF NOT IN YET
IN CHAR FROM TRPE
IF PRINT I5 DOFF,
CISFLAYING IF 4.

DISFLAYS CHR ON TY.

© IN A BLOCK FROM THE CASSETTE
UFFER MEMC

R

TURNS ON TRFE ORIYE
READS IN THE HERDER
FEADS IN DRTA INTO BLUFFER

IN TRRILER nND CHECES CHECH
LORDS R @ FCOR A $000 FZRL.
SETS Z7ATUS 8YTE T KO ERR.
INPUTS END-GF-BLOCK CHAR
ETE DISPLAYZ AS A "W"
SKIPS IF Ng ETB ERRGR
LOADS TRRILER ERFOR LCODE
SKIPS TO STORE ZRROR CUDE
RELS IN CRECKSUH

TESTS CHECKSUM,
EKIPs IF OR

SETS CHECKSLM ERROR LCODE
SETS ERRORE STHATUS EYTE
DISF.  ErmF CODE ON SCEEEN
FEAD IM

OFF THE LCASSETTE DR iVe
LOBDS COMMAND To TLUIH

OFF ACIR CASSETTE DrlYE
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RDHDR1 /7 A #=vH " STRRET OF THE
ENE FOHOR L

EsR Cnzit TESTS FGOR HERDRE CHrAR

CHEF BESC STAR T=F~HZRIER, .

ENE REHDR] GOES EACK IF NOT G000 HEOR

EsR CHEIN KEfDS IN HI BYTE OF L

by

V
=
A
£

Liag sl FEED L THE Ex HI LENETH BYTE
LG = L SR CHZIN IHFUTS LO SISE CLENY EBEYTE
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A
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EON z1Z: BOUNTIFUL., UTARKE 24818

1=
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( /": [ {
SYsTE) Hi
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T it ¥ i ”Lﬁ; ;
bt A &
HHICH SiNS RITH i1
pregy y g g , ~
THAT EFeOl HRs BEE
Sy S 2Eclh DBELERTE
0 LonlfH: AND

The SYS2NF prom is a version of the SYS2N cassette prom with a
software bug fixed. Thi bug would cause the next Block of a
multiblock read to be skipped if the checksum on the prececding
block was a 16 and the iape had not been previously used.. The
change is on page 10 wiare the ESC test and branch now branches
to RDHDRI1 instead ot RijHIDR.
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PDS SYSTEM 2N CASSETTE DRIVERS
ORG FFEAG

CASSETTE I-0 LORIVERS

THE CRSSETTE CRIVERS LOAD AND DUMF R BELOCK OF &
TR RND FROM THE CRSSETTE. THEY HANDLE EOTH THE HEAGER
THE DRIYERS AR . 5, E
CALLEL BY THE eNECUTIVE OR THE US

LOW MEMORY RODREESSES USED BY

CSTATS . USED TGO S5T0

ELENAM = CHAR, NANM

FCIREND F TO THE AC
A '

NOFENT
EFEFTE

=
D) 7’] e
e

ijl v 50 G ST
uj‘, ‘I.

o
i R
Y~ 10 In
= s
e e

m Ly

BFRSZE F CR

THE DRIVERS [AN BE RUN FROM THE FDS-
T ¥

BYSTEM. WHICH

ettt STy B a e T P ¥ P
COMMANDS TN Th: THE
ORTUERS LES °
LS R S A A e R ACR™ i

THE DRIVER:S DISPLAY FERTINENT DATA ON TH= 2ZEM
WHEN KRITING 0OF RERLING FROM TH! BSETTES GN A WEITE.
THE CHARACTERS EEING HEITT o HE CAR=SETT RE
DISPLAYELD IM THE SECGND D=ITICH FR THE
UPFER RIGHT HSND COSEMER EN.  ON A [ THE
CHARACTEZRS EEING FERD IN F YED IN THZ FER
RIGHT HRND COENER OF THE SCEEZEN. THE NAME OF
CLEFENTLY EEING RERD 0OR SEARCHED OWER IS5 LISPL
RIGHT HAMG STIDE OF THE SECHUND LINE. - THE ERRGE
A RERD [5 DISPLAYED OGN THE EIGHT SIDe OF -THE T
NO CHANGE IMN CH=ZRLETER MEAN:E THAT THE RERD HAS
A 0" MERNS THERE KRS B ChECESUM ERPOR OMN TRZ
R "T" -MEANS THAT THE HEONG PER OF BYTEZ HE

INTQ THe EUFFEZR (TERIL & 5 ow2ULD
IBPLY m CHECK=UM ERROR TREILE

THE CSTATS (CASSETTE STRTUSHY BYTE MWIL
IF- THE BLOCK EERD IM WAs 0. kK. . IF IT HEE
HILL CONTRIN A 54 FOR TRAILER ERERAR OF H
CHECKSLM ERRQR CalLe UPON EXIT FROM THE RU

o'y

PENT ©NO FPRINTI!

STOR THE [ISFLEY 0OF [HARSCTERS SCRETH LURIHNG
CRESETTE FEAD AND WRITE., ENCERT FOR THE T « 0 S980F
DODES., WHICH HRE BLUAYS DISFLAYED WHEW THEY Q0CLIE



PAGE 084  PDS-5SYS2
gr1ed
.e‘v(.‘rl_,':fl

IF THE FIEST EYTE OF BLKNAM (ELOCK NAM
WHEN THE FERD ELOCE FOUTINE IS ENTERED. T

HWILL EE READ FEOM TARFE NO MATTER [HAT THE

TAFE eLOCk IS ON THE SYSEN EXEC, A CONTERL
CHASALTES AN BE TYFED IN RS THE FIRST CHRFEAL
NRME IN THE LORD ELOCE COMMANL. THUS, A CCNTL LM«
SFRECEXCNY NOULD FEARD IN THE NEXT BLOGK OMN THE TRFE

-.. ,‘ .~
MUY ROy LY RO A D
e Ry B T R LT
'~ T Tt

J

Do)

(R ov Loy
i :
~ R s B R b

ST T 0% s s SN MRS
NORU I s O I Y

SLEAL S8 SN

THE THFPE FORMAT Is: ) .

s 1
oy

LIk SYM
Gt SYN
265 SYM
G ESC

HI BYTE OF 15 BIT BLOCK LENGTH
LOK BYTE 0F SLOGK LENGTH

FIRST CHAR OF BLl

SECOND CHARACTER OF NAHNE
DATA
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el 5
galsa
191
ge19:2 THE CHELCESUM IS CRLCULATELD FREOM THE DATA. HHICH
it Rkt IS RERD IN FROM THE CRSSETTE EUFFER RESIDING IN MEHORY.
Ha194
88195
Bel9s THE FOEMAT FOR THE CRSSETTE EUFFER I=:
80157
aa1ag FRFTR BFR5ZE
ARLss -
ag8z204a
clalsls|=[ll=
14
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or R toror
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THE RERD ELOCK AND HRITE ELOCK ROUTINES rUTOMATICALLY
TURN ON AND OFF THE CRSSETTE : ¥

(€
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FRGE 8as PDS-5Y52
0214 *
215 * THE ACDRESSES OF THE FOUTINES FOR CONTROLLINSG
e * THE CASSETTE RRE AS FOLLOKS.
N1 g
s INTLE = FEB9 . INITIRLIZES THE RCIR FOR USE
* HRTEBLE - FB2D : HEITES A FOPHATIED BLOCK TO CRSSETTE
. ROBLYE - FBS1 : RERDS IN R FORMRITED BLOCK OF TAFE
* HETMOD - FEZF : WREITES A ELOCK TQ A RUNNING CASSETTE
v romaL. - FESI ¢ BERDS R ELOCK FROM A ELUNNING TSFE
L * CASQUT - FEs2 : HRITES OQUT ONTO TRFE THE EBYTE IN A
£ * ASIN = -FBFE : RERADPS IN A BYTE INTQ RCCLUM. A .
Iy i# TURNON - FEeF7 : TUENS OM THE CRSSETTE CRIVE
i # TRNOFF - FEEA : TURNS OFF THE CRASSETTE DRIYE HHEW THE
e # POINTP TGO ACIA 1S FASSED IN THE & REG.
i E S
s * NOTE THAT RLL THE ABOQYE FOUTINES RRE SUBROUTINES THAT
AR2Z0 # ARE ENTEREL B% A JSR 05 £S8 CALL.
25231 # ‘ '
G232 *
GO2TE #
HO234 #
GEZES W USIMNG THE CRSSETTE LRIVERS
o2 el
Pa2zE7 4 iF TH: EFEDOMS ON THE CFPU Z0ARD RRE THE SYSZN OF THE
GR23S # g EIVERS RFE USEL / NITIALIZE .
BRI # FND 5 CSTH TTE
aHz4E :# 5 VE.
Y] *
P e e IF TH= ICU PRUMS EBEING USED RRE THE FPLS-Y¥ZR 0F TH:E
Ml T ® PLE-VIN QF YL FRDN SETS,. TAHzM Trs USER RUST 58T LR THE
gasdd * POINTERS Huu CHLL THE ROUTINES HINSELE. UST T
et el * DEELGGER OGN THE CFRU FROMS. CNOTE THAT TRE
AO24e * DEERUGGERS YREY., FOR INSTANCE THE Y3/ G &
ST ¥ WHILE THZ Y3M GO COMMsMD IS A “CNTL G7
Ba245 * LSERS MAMUARL FOR DETRILES.
ga2da * THE FIRST THING TO D0 I3 OFPEN THE Lt*
g9a250 ® UsEd BY THE ”DTVP:: A= FLAGS RAND FOIMTE
Tl s | * THE LOLATIONS, THE ACIAND., EBLKNARM. BF
o232 w SHOULD MO BE BIUEN YALUES.
gu2s5z # RCTAMND HOULD POINT T2 FOSQ FOR THE
254 * TQ F@*W FOR THZ SECOND DASSETTE LRIV
gaR255 * B SIMPLE PFROGAAM TO CRLL THE ROUTIN v £
ga23s * MRITTEN. OFEN LOCATION S04, TYPE IM THE i L
DS * THE INSTELCTIONS JSE BDKN. JHP FEGF S FrE =i 2
gR258  OF THE DESIEELD DRIVER rUUTIHE» I.E. B8 Fo HITIRLLIZHT ION
gaza3 * QR 91 FOR READING R cLOCE GF 2D FOR WRITING A £Lag THLS
qa2ed * TO INITIRLIZE BN RCIR. RACIBNG WOULD BE LORLED WITH
21 * THE ACDREESS 0OF THE ACIA SHD THE USER WOQLD THZY Jiun= T THE
2hled * ROUTINE AT 298 EY OFPENING 330 RND JUMPING TG IT HITH
ao2es * THE “G° CLMMAND. THE ROUTINE WOULD BE AZ FOLLUNS
diled »
A0S ¥CALL 508 BC JOK
HA2eE A Sul  FB HI BYTE QF ROUTINE
_ 67 i S0 aa Ly BYTE OF DPIWER
SNodng ul 282 7E JFHE
A 2e 9 » S04 FE RrCOFESS OF THE DEBUGGER ONM
aR27a % Sa5 4F TRE PDS W3R PROM SET
il
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B2 will produce

asignel of eight

data bits and 2
stop bits. If
the TTY operates
on a different
code, look up
the proper init-
ialization value
in the ACIA
section of the
chip description
appendex.
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e
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¥
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THE ACIA HOULD NQW BE INITIALIZEL AND CONTRO
HRYE EETURNEL TQ THE CEZELIGLER. TG RERD IN A cLOCK
34 |

THE NAME WOULD BE FUT IN BLKNAM HNDG LUOC hTIhJ LUE-)JULD
EE CHANGED T4 21, THE UZER WGLLD THEN /NF Ta =g

TGO TEST THE CRSSETTE. SET BFRPTR TOQ Edsd AND BFRZZE
T EcDF. THIS WILL RLLOM THE USER TO REITE QUT DRTAH
FROM THE FOURTH. FIFTH. SINTH AND SEVENTH LINE OF THE

CRT LISFLAY ANC THEN RERD IT EACE ONTO THE DISPLAY. [DATA
CAN EE TYFED ONTO THE SCREEN EY OFPENING A LOCATION WITH
THE CEBUGGER AND THEMW MOYING THE CURSOR ARQUNE THE SCREEN
TO CHRNGE THE CHARRACTEERS, THIS IS FPOSSIBLE BECAUSE THE

* ROUTINE To INFUT AN RRDRESS CALLS THE ELITOR FOS INFUT

THE DREIVER ROUTIMES CRAW ALSO BE USED TO FESFORM
I-0 HITH R MchEM aF TELETYFE. THE MARIN HAR[DHAEE
DIFFERENCE EETHEEN THE CRSSETTE “hu MODEMATTY IS5 THART THE
* CHSScTTe HAS A DIVIDE BY 16 CLOCK AND IS UNIDIFECTIONAL
* WHILE THE MODEMATTY HRYE A CIYIDE BY 84 CLGCOK RAND CAN EE
o EIQIEECTI”NQf BECRLISE OF THZ CLOCK CHANWNGE THE ACIA MUST
* BE TUENED ON WITH R DIFFERENT YRLUE BEFGRE THE RERD EBLOCK
08 WRITE BLOCE ROUTINES ARS ENTEREZD T8 TUEN OX THE RCIA
CSTORE THE YRLUE <EZ7 INTO LOCATIOHN FREG 0F FEsd OHCE
IT IS TURNED ON: EITHER LARSIN OR CASOUT MAY SE CAllch
REFERTEDLY 08 HWEITE MODEM BLOCE (HETHMODY OF & E
RO N BE LELLED ONCE 1O 5
A% HE K ENCEFRT SHC 1.
FPROGE g0 IN B BLOD A
HOLIL D CRLACED EBEF =
aF a9 Ly qC L At
SFC 88 (EF LDF R #2 i STH!
SFE BF 8 STR A a0k FUTS STHR
LOCATION =282 Nall.O WoW BE 2F FOR HEITING
T RE[D IN A CHRERCTER FREOMN THzZ TELETS
RCIAR AND G0 To THE FOLLOHING EOUTINE
TTYIN JSF CHRSIA !
JHP cAsau
THE RS232 SHOULD HAVE E

IT IS TO BE STRESSED THAT THE RELIABILITY

CRSSETTE I'WJTCWLLEQ LEFENDS ON THE RDJUSTHENT O

TRIMMER ON THE =IM ECRRD. - IF THZ TEIMMERE IS Gl
AOJUSTHENT THE LDRATH HILL NOT RESD IN PROPERELY 43
USIHNG THE QsCOILLOSCOPE TO ADJIUST THE TEIMBER. I RLs0O
BE ROJUSTED gY FEARING IN R STRING OF SINGLE CH F=
FROM THE CASSETTE RNC RDJILSTING IT UNTIL THZ OF ErS
SYNC IN FROPERLY. THE 2EST CHARACTER TO lzg IS IHG
aF U= TG PERD IN THE STRINS FOR TESTINI LsE. £ A
LOQP TO GET A CHAR QFTtR FROM THE CRSSETTE AND Ti

DISFLAY THAT CRARRACT A SRMAFLE BOUTINE TO LG Is

P CAZSETTE CHAR

JSE  EFCAD PDE-YIA PUTCHS BOUTING

TST $F01  TESTS AEYEOAFD FOR A KEY.

EFL A SKIPS BACK IF NI INPUT,
THE AEQVE FOUTINS 0OULD INFUT CHARACCTERS UNTIL A FS¥
ON THE KEYRORSD WA DEPRESSED

‘1



PHUE gars  PDS-SYs2

aaz * INTLZ INITIRLIZES THE ACIA CONTROLLEFR FOR

"?: ‘ * R SFECIFIC TAFE UNIT AT HMOUNT TIME
232 #

Eﬁﬁéé FeOO CE 39 INTLZ  LEOX RACIANG X GETS RCIA ALORESH.

234 FEOS 25 13 LDH R #¥#123 RESETS THE RCIA
QUSZS FEad A7 00 STA R a N ;
gazie FBOs 35 &1 LDA A #OFF SETS RCIA TI
gaz3y FRO2 AF a9 sSTA A e N A1 2 STAPS. BIT FORMAT
qa33s FBOR 29 ' RTS
aaz40 : . WRTHDR FORMATS THE HERDER OMN THE TRAPE.
aa341 *
BAZ42 FEOR 85 18 WRETHDR LLOA A #5YN PUTS SYNC CHARS ONTQ TAFPE
gu4s FBOD 20 53 Bk cRsaut .
qozd44 FEOF 20 31 ESR CR=0UT

- @a345 FE11 80 4F sk LCARZOUT
ves4s FELZ 25 1B LR A #ESC
axd4,” FE1S 20 48 Esk CRSOUT .
Jduz48 FEL7 98 £ LOR AR EBFRZZE FOLLOMING QUTPUTS LENGTH.
ea34s FB19 Lo ZF (.bH B BFRESZIE+L LOADS LG BYTE OF END FPIR,
guzsn FELE Doy 20 SUB B BFREFPTR+1 SUEBS Lo 2YTE &F EEGIN FTR.
guzsl FBIL 92 ZC S8 A - BFRPTR  SUBS HI BYTE BF “TFE PTF

352 FRLF &

=2 B5R CRSOUT QUTRUT=s HI LENGTH =
Baza3 FB21 17

D
ey

by g £y Go) Go)
'3'; S 1} ':-‘J rl'l

TER LORDS Lo BYTE OF LEVUTH
BR3&s FEZZ 20 g5k CRSQUT QUTPUTS LOW LENGTH EYTE
AAI3S FBE24 B¢ L3 R ELKNAM PUTS QUT NANE QF BLOZK,
o FBZe =0 EBER CAZOUT

LA A ELA,.H,M :
BSR CREOUT  PUTS OUT LAST OF NAME.

237 FB28 Se
Bazs8 FBzZA =D 2

ap352! FB2C I8 RTS RETURNS BRCE TO HRETELK

TSRV E WRTBLK WRITES OUT R BLOCK OF [ATA TO THE CASSETTE.
auzez *

BAZEET FBZL 30 48 MPTSL# BESR TUENON TURNS 0ON THE (CRSSETTE

gazs4 FHLLOUI,“ HARITES FOR CASSETTE TO GBET UP TO SFPEED
PRIed FEZF C& 8% UPTM”D LOA B #TIMCNT LORDS Ti!E LOGP COUMTER.

AA3KE FRIL CE S181 TIMEL LDXM #TIME MRSTER TIME LOoP (1.4 SEC
gaz&87 FEZ4 A9 TINEZ [EXN COQUNTS CYCLES OF LOOP

ge368 FRIS 25 FD BNE TIMER TESTS FOR FIEST TIME QUT

BOIe’ FRIF SR CEC B - CQUNTS TIMES IN LCOP.

BRI FBIR 26 F7 BNE TIMEZL SEIPS EBACK UNTIL DONE

gasrL i THE TIME LDOP IS NOW FINISHED.

Gazr2 FB:R S0 CF BSR PIRTHOR HETTES HFADEFR OM THE Tﬁ

Bazr3 FBRIC 8D 18 ESE WRTEBFR LOIqu OUT PUFFER DAT

Baz74 ik FUOLLOWING HRITES THE TRRILER GUT DN/D THE TEFPE
au3rs FRSE 88 17 WRTTLR LOR B #£TE DUTPUTS END=-OF-BLIOCK CHAR

Ga3rs FR4e 30 24 RSk CAIQUT ET8 IS DISFLAYED RS A "W"

GaZ77 FE42 17 TEAR A GETS CHZCESIM FROM B

Qa378 FB4Z &80 1D Bsr CRSQUT  QUTPUTS THE CHECKSUH.

@0?79 FB45 3D 1R BSR CRSOUT QUTRUTS TRARILER FILLER

gazsgy FR47 SO 13 BSR CHSOUT BYTES.

B34 FB43 8D 17 BS5R CRSOUT :

w282 % END OF TRAIL-R WRITING ROUTINE

gaz83 FE4E 8D 83 BSR TENOFF HALTS CASSETTE DRIVE.

Fa3l34 FB4L 39 RTS - '



Ry

G393
80494
aa401
G452

Aa4a4
a4a3
aadioe
aa4ar7
3RS

409

W‘hful

6411
94172
0413
90414
2415
G415
Ga417
pa418

ga420
ga421
8A422
PR423
33424

99425

guqd2a

aa8

FE4E
FE4F
FESL
FBS3

Foss

FR3Y
FESS
FESS
FESE
FES[
FB&F

FBed =

-l

FETT
FET

.FD""\

fo N ]

FE7D

'_f'

PDS-SYS2

5F
DE
He
OF
18
16
LE
ar

e 5o
=
ae=

-

2 1 T

T D G
!

S I hog
e
—al

i

(AN

=
'-A.

% o 0

o

n

oy
Al

VRASRLEN]

DV )

Loy

HWRTEFR
NEFE1

+
*
o

TURNON

WRETEFFE WNRITES QUT THE CONTENTS
BUFFER ONTO THE CRASSETTE

CLR B

LDY
LA
STN
BSR
HEA
THRE
LON
CFN
EERQ
INK
ENE

PEY
LD
LOA
BIT
BEQ
FiL
STA
TST
BI0
STH
RTS

TURNON TURNS ON

Loy
LoH
TR

RTS

o o 1 i 7

T

5 ]

EFRFTR
8. X
THF
CASQUT

THF
BFRSZE
CSOEXT

WEFR1

i;H
NOFPRENT

CSOENT

FEVIE

RCITAND
#OM
8, &

0F THE
TAPE.

INIT CHECKSUM COUNT.
HCIA CONTREOL MRSK

LOADS CHRR. FROM BUFFER.
SAVES BUFFER PTE.

FUTS CHAR ONTQ CHSSETTE.
H GETs A+B

B GETS A+R.
RESTORES PIR
TESTS IF BUFFER ENPTY
EXITS HHEN ENPTY.

INC FOINTER.
SKIPS EBACK

INTO BUFFR.

IF CHRARS. LEFT.

IN 8 AND FUTS

LOADS CONT.
TESTS IF 9 ]
LOOPS BACK UNTIL |
GETS ORIS CHAR.
STORS CHAR
TESTS IF PRINTOUT
SKIPS FRINTING IF A &
DISPLAYS CHAR ON SCREEN.

THE CASSETTE DRIVE.

LORDS CASSETTE RACIA RRDRESE.

TURNS RCIR 0N,



aaq29 ¥ CHSIN RENDS IN A CHARACTER FROM THE CRSSETTE TAPE
bz * INTO THE R RCCUMULATAR
ik BN
- pa433 FEFE DE 28 CASIN LDY RCIRNG N GETS THE RCIA ALDRESS.
augsd FESE 25 481 LR B #1 LORDS TEST BITS.
IR4.25 FE22 RS Ga CR5INTI EBIT R B.X TESTS IF RCCIR BLFFE FULL
Mg le FESY 27 FC EEQ CR=TINL SKIFS EACK IF NOT IN YET
aa42y FREE Hs 01 LbA R 1.8 LOARDS IN CHAR FROM TRPL
Bag s Fogs FD OazA T&T HORPRENT ESTS IF FRINT IS OFF
Qa439 FESE 27 a3 BE CINENT SKIPS LISFLAYING IF 4. .
aeddn FRED B ZQ1F sTH A #Eai1rF DISFLRYS CHR ON TY
gadds FESO 2

= CINEXT RTS

Aad4x
dba444
IR N
Hadde

EE S S
[ |
<
D
1y}

mr—
il
A
&y
T
)
]
&=
=y
R o
m
L]
I
1y \
|l‘
m
~4
-si
n

vaddy” FEIL 20 E4 PDELN BSR TURNON TURNS ON TAFE ORIVE.
3544P FBaz 20 ROMOD  BSR *udUF RERDS IN THE HERDER.
el FESS g Sk SEFR 22T R DRTA INTO

* ~ NG RERDS IN : H

351 FEIF 4F ROTLR - L e LORL
#52 FERg 97 @3 ’ C SETS 5 '

uH4:a FE2A &L E2 Ll THPUTS END-OF i
gada4 Fesl g1 17 CHF A #ETE ETs DISPLAYS AS A "H*Y
Qa455 FESE 27 a4 gEd ZTLRL SKIPS IF N8 ETR ERROR
Jadis Fenw a8a 34 L R #ERRA LOALS TRRILE= ERFOR CORE
a4y FEAS 29 ar BRA RTLEZ SKIPS TQ STORE EFROR LCLODE.
ga45d FEAs 20 D& RTLRL EZR CRSIN Renps IN CHECKSUN
SedSR Fops 11 CEA TERTS CHELKSUM
ga4den . FERT 27 a7 BE@ TRMNUFF  SKIPS IF QF
G4l FERS 85 42 LOA 7 #ERRS SETS CHE
Bads2 FBARE 37 839 RTLRZ2 STH A CETATS SETS ER
gi4es FEARL Br EJ5F 5TA A #FEpoF DISF.
gaded * EN? OF TRAILER EEAD IN -
Ha4es i FOLLOWING TURNS OFF THE CASSETTE L/PIVE
B@4nn FoB2 28 o1 TENOFE LDAR 5 #0 LORDS COMMAND TO TLUEM
GA4E7 FERD A7 od sTR & & OFF ACIR CASSETTE DrRIVE
da4s58 FB23 23 RTs

{(_
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gogrs |

Gu4r3

it
i

FIuliFEs THE E ER END AND LHECKS THZ NAME

T

PDH”~ Bzs CASIN FQ
BR7T &, RDHDRY i1 A #5%M 57
g3 Joie B & ENE FOHOR .

bE 20 L BER CrasIn TEET FOR HERUE CHAR
EagFe FRED &1 1E CHF R #&£5C STRRT-UF-HERGER,
b4z FEEF ENE ROHDE GUES eAck IF NOT Gadal HCR

3

[y R e

thide ESR CHSIN FEADS IN HI EYTE GF LEHN.
Lkl THE ' ERAVES HI LENGTH EYTE

LiEg BER CHIIN THFRUTS LD SIZE €LENY EBYTE
Liird. [ACD H WEFTR+L FORMS FQINTES TO THE

1t ; Sy 3 R

)
TOF EYTE 0

SAVES” ThHE

~4
n
S m—

-
o )
m

PRl
M
i

o
o

—

it sk READS E.
i s PEH B . - SAVES = HF
Ui H L & o B=FR DEEIM FE={r IN SECOND LHAR £,
Hdds1 e JH LA B NOFENT Tes IF FRIHT 15 G
Lirg s s 23 FUL B - REZ 'S5 FIEET NafE CHER
HME452 e £ = EREIRE IF FRINT FLRG IZ W
s d Fir 7 OIFZPFLEYS BLOGLK WARME CN
P et 57 ' THRE CET SLREEN
i & L FHOFL TESTE IF MEME IS ©
P o Fz i ‘
d 5 £
=

o
T ity (LTI

*® i
:}.'~
L
NS
da50= FE = RDEFR LR B8 = INIT B FOR LCHECKIUM
£1E15 FE OE Z0 LDy EFFEPTR LOADS STRRT OF BUFFEE
ANt FosF [r ol FBFEL  EZTH TiiF
90314 FEEL 20 28 azz ¢ 4 GETE CRAR READ_IN
UitSdle Fors De Ou Ll i M UETS BUFFER PTR
S0SLE FEFS AS o 57i STORS CHAR INTO EBUFFER
duisld FoFs 12 AB! H L4ETS A+S
2AELS FEBFI IAE TAS g NTs A
“his Fof? 30 3£ LRA BFRSIE TESTS [F BUFFER FLLL
/517 FEFE &7 EE B RAOES ShIFE TU EXIT IF pLL 15 IN
WJJIS1S FEFL ©a [Hy ING TQ NENT CHSR FIsITIN
WRASLI FRFE J& EF GNE FEEFE GOES ER/CN IF AMY LEFT.

RDHER FIKDS THE. START OF THE BLOCK OGN THE THFE
LFF
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¢
'NOTES ON PDS/2 (28.2) L e el WBA)

I
PDS/2, formerly known as SYS 2 Software, was written to
iprovide keyboard control of cassettes. To provide room for
‘these functions, the mini-assembler was removed form the PROMS.
In removing the mini-assembler, fixing some potential bugs in
the "SIM PROM" and cleaning/compacting other code there ASCII
character input to the INPNUM routine, add the display of ASCII
to the debugger, allow user specified "ESC" character, imple-
mentation of the real SWI vector and automatic check for the
end of memory. It should be noted that this 5 PROM set has
lost the boundary between the "SIM PROM" and the "CPU PROMS"
and that all 5 PDS/2 PROMS are required to function properly.

OPERATION OF THE PDS/2

INITIALIZE CASSETTE: E;? n €59 where N is the last four bits
of a number. If EVEN then F@5x is used

while if ODD then F@6x is used. The
exact ACIA address is determined by x=n
added with Ex, ie n=F@5@, n=1=F@6@, n=2
=F@52, n=F=F@6E.

LOAD FROM CASSETTE: (C/L)bn(ESQsa, C where bn=the block name
'the first block entered with space

specifies starting address follows—---
anything else will be echoed but ignore
and starting address will not be changed
from what is currently at 3C/3D. Starting
address ends with ESC, c=block count,
specifies number of blocks to read. If
@ will substitute 1.

EXAMPLES : @ 'SM ¥ 4C00 @sc, £sC will load
the basic “Yoader.

C/D 'MA @SC ¥ 288 ESC, @SC will load the

Mini-Assembler.
@égg‘ . ESQ® will load the next block.
SAVE TO CASSETTE: C/s bn ESC where bn=the block name as

specified for load above. The starting
and ending addresses must already be set
up at 3C/3D and 3E/3F.

GO FROM EXECUTIVE: (C/G sa where sa=the execution address
the same way as in the Load command:
begins with the space, ends with ESC.
If not specified, will execute last block
loaded (3C/3D is default go address).

GO TO CANNED PROGRAM:C/A) goes to the program pointed to by
#n/@B.

ENTER ASCII TEXT TO INPNUM: Begin text with single quote (')
the same way decimal (.) or OCTAL (*)are

Page 1. (cont..)
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specified. ASCII text is terminated by
internal carriage return (back single
quote, 6fy) or by a value less than space

(20,).

— DEBUGGER: To prevent accidental exiting of the de-
bugger only C/X when in the command made of
the debugger will exit to the Executive.
Also the period and comma have officially
been added to OPEN PREVIOUS and OPEN NEXT
respectivly (x equiv to - and , equiv to +)
so shifting the keyboard is not necessary.
Invalid inputs "close" the opened location.

USING THE MINI-ASSEMBLER:

\gyl 1 EscC: Initialize cassette drive F@go6gd

CZL"MA\ESC B 2¢QL1¢§C' Read Mini-Assembler into memory if no
errors, proceed, else repeat load.

/G CR: Execute Mini-Assembler initialization:
Change editor Low Buffer Bound from 2@4d,
, set execution address for C/A, set cas-
C[E) wwnALse €oroz, MUITDO  gapte Buffer for read of edited source.
&< ’gfﬁgfcjvﬂe*Dzvd Either read in pre-edited source such as:

(é?ﬁ 'ES ESC' CR 2 (ESC Re-edit if necessary with:

. " s READ Scufc€ FRowr THIE
C/R Re-ediT MAMdT/ (F or enter new source with editor:

ﬁ)ﬁ when editing done and text is off top
of CRT, exit editor:

EsC and assemble:

€ /A the mini-Assembler displays the ending

address and symbol table and sets up
the CASBFR to the LAST origin state-
ment or to the default origin of end
of source + 1 and sets up CAS BFREND
as end of object + 1 so assembled
program can be saved:

C/S 'AB ®SC and/or executed directly:
€/6 €rR

If a reset is performed with the mini-assembler already in
memory, the initialization must be executed again: C/G ¥ 208
(ESC' to reset the editor low buffer boundry.

il CHANGES IN PDSV3N MAMORY MAP
OUTEND deleted
AEXEC 000A-0ddoB ——— 'C/A execution address

Page 2, (cont..)



Changes in Memory cont......

ENDCHR @@l —-—-— Terminate editor character
OUTBUF deleted

LSTCHR @P13 —-—- Last keyboard character
BFRPTR deleted

Hardware interrupt vectored to @1¢¢@
Software interrupt vectored to @l1@4
Non-Maskable interrupt vectored to @108

ADD32 FD7B INPNUM FECE
ASCBIN FF1l INTLZC FB@@
BINASC FF64 LFTJST FDA3
CASIN FB77 MULT FF92
CASOUT FB62 OUTSTR deleted
CLEAR FCC7 PNTBYT FEF3
CRLF FDBA PUTCHR FD64
DEBUG FE4B RDBLK FB8C
DIVIDE FFAE RDMOD deleted
EDITIN FDIA REEDIT FD1d
EDITOR FD@8 SUB32 FD73
EDITRD ‘FD18 TRNOFF FBBgZ
GETCHR FCD4 TURNON FB78
HOME FCBF WRTBLK FB2D
INPCHR FES8 WRTMOD deleted

Cassette output flag NOPRNT (3A): l=Yes, @=No

Bit 7 = Cassette status
Bit 6 = Character I1I/0
Bit 5 = Blockname

Page 3



aaeEa1
00062
BEAEZ
ARAG4
\_@as
BEAGE
aeEa7
a6a03
aea03
B9016
ae@11
00812
BOELT
00@14
2615
o815
PEa1T
Q0018

NAM PDS-2
oPT NOFAGE
oFT 0. NOG
OrT SYMBOL

COPYRIGHT 197& SPHERE CORFUORATION
848 NORTH 4TH EAST:; NORTH SALT LAKE., UTAH 84854

SFPHERE RESERVES ALL RIGHTS FOR THE REFRODUCTION.
DISTRIBUTION AND USE OF THE PDS S0FTHARE

NO COPIES MAY BE MADE OR DISTRIBUTED WITHOUT THE
HRITTEN FERMISSION OF SPHERE CORP

PRS-2 WAS DERRIVED FEOM PDS-YIN TO RALLGH KEYBOARD
LORDING GOF CASSETTE TAFES AND IMPLEMENT QOTHER FERTURES
TO DATE PLANNED., BUT FOR WHICH THERE WARSN-T ENQUGH ROOM
THE MINI-ASSEMELER HRS BEEN REMOYED RAND PLRCED ON
CASSETTE TAPE TO ALLOW FOR THESE NEW ROUTINES



- pepes

ape24
AeazS

“gR2s

@827
BEe2e
aeezs
apeze
ezl
Baez2
aeazs
aeezd
8oGEs
geazs
Qaazr
Beese
guazs
aeE4e
aoadl
gaodz
geE4s
aeo4d
gaods
voa4s
goadr
goads
geads
gease
REE51
as2
vgaass
Geasd
geass
pgEase
aaasy
60853
aeasa
sassn

AO0ET
BOesS
aReEs
aee7a
aee71
BaET2
BEETE
8974
aanars
BOETE

7T
Boe 73
aee7a
aeeaaa
aaesl

a2
aeass

8208

p2609
A28
a2a5
G2a8
520A
9260

Beg2
o8a4
aaodq
aeas
aely
aeas
aaar”
Baas
Bee3a
QueRn
veac
BasE
geie
gals
aald
6als
Qa1A
ge1c
aezo
ap22
aa24
aa2e
apz8
Be2A
aezC
082k
goza
Baz2
Bezs
BAzS
aaze
BazA
8a:c
BEZE
aaga
EalF
E1E®
ELFF
Fada

gae1
GE51

CE 8287
DF BA
CE @356
0F ac
bF 3C
rE FCSD

BN ERll™ spe

PSEUDD REG B
~-HI BYTE
~LO BYTE
PSEUDD REG R
~-HI BYTE
-LO BYTE

CASS STAT

ASSM EXEC RDDR

START OF I 0 BFR

END OF I-0 BFR
TERMINARTE EDITOR CHAR
LAST CHAR INPUT

MOYE SQURCE

MOYE DEST

END OF MRIN MEM

CURSER RDDR

PTR TO END OF LOM EDIT TNT
PTR TO STRART OF HI TXT
FTR TO BFRED TXT START
PTR TO ASM SRC CODE
OBJ QUTRPUT RDDR

ASH OFERAND YAL

SYMTBL YAL

SAVE FOR BKPT

ADDRE DOF BKPT

8 = EDIT OFF, NOT 8 = ON
CASS BLK NAM

NUMERIC SCRATCH

ACIA RDDR

NON-ZERO = DISP ON CRT
START CASS BFR

END CRSS BFR

P C

RIGHT CHAR LINE 1

LEFT SIDE BOQTTOM OF CRT
LAST CHAR ON CRT

RDDR OF FPIAR FOR KBDS2
RODRE OF FIA FOR KEDA1
RACIA ON YALUE

RCIA OFF YALUE

RODRE OF SRC TXT TQ BE RSSEMELED

AST ORIGIN
Loc

OF ASSMELD 0BT

INIT EXEC RDDR

SET BFF RDDRES
EDIT

CAsSS

ARE Equ 04
ARS Eau 04
ARZ2 EQU #95
ARA EQU foe
AR1 Eau a5
ARE EQU a7
PIGIT EQU #a3
CSTATS EQU $£03
REXEC ERU 97
BUFRDR EQU Far
BUFEND EQU FEE
ENDCHRE EQU 10
LSTCHRE EQU $12
SRCADR EQU ¥14
DSTADRE EQU ¥l
ENDMEM EQU ¥1R
CSRPTR EQU F10
BUFFLO EGU #28
BUFFHI EQU $22
SCNPTR EQU £24
SRCASM EQU 20
DSTASM EQU =8
ONDVYAL ERU 2H
SYMYAL EQU $2C
BRKSAY EQU $2E
ERKADR EQU 30
ERIT EQU 32
ELKNAN ERU 23
I0BUFF EQU ¥35
ACIANG EQU FI8
NOPRNT EQU $3A
BFRFTR EQU £330
BFR5ZE ERQU $2E
PCVAL EQU 40
FRESTLN EQU $EQLF
LASTLN ERU $E1EQ
LASTCH ERU FELFF
KEDRIA EQU FFE48
¥KEDPIA EQU  ¥Fo80
ON ERU ¥E1
OFF Eau #31
#
* MINI-ASSEMBLER
*
* ON ENTRY:
¥ SRCASM =
* BUFFLO = DEFRULT ORIGIN
#
* ON EXIT:
¥ BFRFTR = BUFFLO OR L
* PLVYAL, BFRSzZE = L5T
*
ORG 200
*
ASMINT LDX #ASMXER
5TX REXEC
LDX #ASMEND
5TX BUFRADR
5TX EFRFTR
JMF ENEC1

RTN TO EXEC
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Ad
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#¥42 CLERR SYMBOL THBLE

#EFH
a. N

#3500

RI1 .

RRE INIT
EUFFLO  SET

ETR TO PRASS 1

EFRFTR  PTRE FOR CRSS.

FCYAL PC

SRCASM  LORAD
TMP1 SAVE
8. 8 LORD
re X LOAD

#¥°@ IF B,

INDARDR

ASCRIN CNYT
ONDYAL
ONDWRL+1

TMF1 LORD
a. X LoRp
Ty &

HDR OF LINE 1

ROR OF CURRENT LINE
SYMEOL

OFERAND TYFE

LOAD SYM VAL

OFERRND TO BINRRY

LINE PTR
SYMEQOL

PCYAL SYMBOL = PC

SYMYAL

BFRSZE  SET CASS END
#¥7°= LABEL EQUATED?

ASNHE SKIP

IF NO

ONDYAL sSYMBOL YRLUE GETS
SYMYAL OFERAND YALUE

#F7 TEST
ASME SKIP

FOR ORIGIN
IF NO

EFRFTR  SET CASS PTR

AsME

#¥- TEST
REMS

ARZ

ROONE NIT

FOR END

IF PAS

Ly
AR SET CTR TO PASS 2

RsM1

SYMPTR  GET SYM TBL ADR
SYMYAL STORE SYMEOL ADDR

9. N

g T

e e SYmuacL+l
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AI1
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EFRFTR
FCYAL
SRCASM
TMF1
8.
re X
#F0
INDADR

ASCBIN
ONDYAL
ONDYAL +1
THP1

g X
1.5
FCYARL
SYMYAL
EFRSZEE
#3$=
AsM2
ONDYAL
SYMYAL
#57
ASME
EFRFTK
ASME
ASMS
ARZ
ROONE
ARZ
AsML
SYMPTR
SYMYAL
8. ¥

CLERR SYMEBOL THELE

*INIT CTR TO PASS 1

SET

PTR FOR CRASS.

P L

LORD RDR OF LINE 1

SAYE RDR OF CURRENT LINE
LOARD SYMBOL

LORD OFERAND TYFE

IF @ LORD SYM VAL

CNY'T OFERAND TOQ BINRRY

LORD LINE FPTR
LORD SYMEOL

SYMBOL = PC

SET CASS END
LABEL EQURTED?
SKIP IF NO

SYmBOL YRLUE GETS
QFPERAND VYALUE
TEST FOR ORIGIN
SKIP IF NO

SET CASS PTR

TEST FOR END
EXIT IF PASS 2
SET CTR TO PASS 2

GET SYM TBL RDR
STORE SYMEBEOL RDDR
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LLn
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MR
BEQ
JsR
LDY

5TH ¢

IMNY
5TX
Lb
LORA
LD¥
CMP
BGT
EER
CHF
BEQ
Ly
ITHX
LA
MR
BMNE
INY
EBRF

BSF
LDy
STY
ERA

RSL
CLR
&TAR
&TH
LDY
RTE

» LDRA

TR
INS
LOR
STR
INY
5T
BFR

INS
STX
LA
SUE
DEY
5TH
BRA

FCR
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s (e 1]
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oD DD Dm

DDILD

1.5
TMFL

a, N
#$07
GPEND
ASCEBIN
FCYAL
a, N

PCYAL
TMF1

g N
PCYAL
#¥°E
RELTIY
EXTENL
#8°0
DIRECT
THMF1

Y
#4650
ASH4A

AEMIR

SYMPTR
o, X
ONDY'AL
SYMBL

TMP+1
THP
THP

ONDYAL
Q. 5

ONDYAL +1

B.' 4"\.:

PCYAL
RSM4

PCYAL

OHEYAL+1
PCYAL+1

a, 5
AsMg
(5]

$FEOD

ACIAND
#81>
(SR
#OFF
B,

- LINE FPTR

POINT TO
oF Ccone

GET CHRR INTO H

SKEIP IF NO OF CODE
CNYT OF CODE TO BINRRY
LORD FPC

FUT OF INTO OBJIECT

LORD LINE FPTR

LORD QPERAND SIZE CHAR
LOorRD PC

TEST LENGTH TYPE

SKIP IF "R"
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RSSM. NEXT LINE

GET ADLRE OF SYMEBOL
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PTR INTO SYMEOL TRELE
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STORE LO BYTE OF OFPRND
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LOAD LD EYTE OF OPREND
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*
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pezis B2Fs A7 81 S5TAR A 1.X
=17 8=FA DE B2 LDy TMF1 LINE FTR

ga2is A2FC 82 INX POINT TO
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BO228 B2FE B2 INY
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9324 21 &0 CMP A #3508
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ga2s1 Fpig Da 2D SUE B BFRFTRE+1
BEz52 FEID 32 20 SBC R EBFFRFTR
GE28T FEIF &0 41 ESF CRsOUT
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Qes11 FRIE &g 17 LD A #ELT7 OUTPUT TRAILER
Bazls2 FBR4G 20 20 ESRF CRsO0UT
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B854de FODC Ex 008 Loyn 8 a. N8 SAVE CHAR ON CRT
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aa54s FCEG 3 08 coM o, X COMPLIMENT
aa54s FOEZ CE ZeF@ LI #3852
Bgasse FLES a8 GET2 DEY
eo551 FCOEe 27 Fe EED GETH
Q@S5S FCER &0 15ET CR% #I555 CHECK FOR REPEAT
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@0875 FERE 8D 64 BSFR  BINASC  CNYT TO ASCII
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