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SPHERE RESERYES ALL RIGHTS FOR THE REPROLUCTION.
DISTRIEBUTIUON AND USE 0OF THE PR5 SOFTHARE.

HO COPIES MARY EE MRLDE OR PISTRIBUTED WITHQUT THE
WRITTEN FPERMISSION OF SFHERE CCRP.

THE PROGRAM DEVELOPMENT SYSTEM (PDS V3IN) IS R SET OF
PROGRAMS RDSIDING OMN ERASRELE FRCGRAMMABLE RERD ONLY
MEMORY WHICH RLLON EVEN THE SMALLEST UZER TO USE HIS
SPHERE SYSTEM RS H COMFPLETE CONMPUTER SYSTEN FLR THE
DEVELOFMENT OF COMFPUTER FROGRAMS.

: TOQWARD THIS END. THE o FOSE EFRINS CONTRIN R CURSOR
EASED EDITOR, R MINI-RESENELER, AND THE SFHERE DERUSGING
RID (SLRY. RS WELL AS AR SET GF UTILITY ROUTIKES TO [ 1&
EBIT BULTIPLY FAND DIVIDE., ASCII-TO-BINARY. AND
BINARY-TO-ASCII ROUTINES.

THE PDS-V3IN PROM SET HAS HWRITTEN IN SRDER TO RUM THE

NIZW KEYEQOARD.  CHANGES MZzZg MROE IN THE EDITOR RND THE
* DEBUGGEZR. AS THE NEMW FROMNZ RRE A GREAT IMNPRIVEMENT 2QYVER
* TRE Y3A FROMM SET. H VERSION KHNQEN RS FRS-VID was NDE
* ROULD RUN ON THE QUL KEYELRRDS THE ONLY DIF~SFINCE

* EETHUEEN THE V3D AND TRE V3N PFROMS RRE THAT THZ FIA
T® ADDRESS IS CHANGED FROM FO4a N WIN TA Foog ON WIL

¥ CKRNGES WERE RALSQ MADE IN THE DEBUGGER AN THE

* EDITOR. THE EDRITOR CHANGES WERE THAT INSERT AND DELETE
* AFE NOW RT THE TQF OF THE PAGE AND THAT THERE IS A REEDIT
* COMMAND IN THE EXEC (CTRL R> TQ ALLM RE-EDITING. THE
* ENTRY TO THE DEBUGGER FROM THE BREAKPOINT INSTRUCTION

% HRS BEEN CHANGED SO THAT THE RETURMN RDDPRESS FOR THE

® BREAKPOINT IS NOW CALCULATED NHEN THE ERERKFQINT IS

* EMNCOUNTERED RNO GOES TQ THSE DEBUGGER. IN ROOITIGN

® THERE HRE 2 NENW INSTRUCTIOQNS: 1J.[OR DUING A JSR TaQ

: R ROUTINE AND TN TO EXIT BACK TO THE EXEC.

X B R ERBELRERRREERLLEREREREN L EE X
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anaea
aga2
0aa4
o0a4
aaas
o086
aao6
avarz
anaeg
@a8A
aaac
BugE
aaid
8914
gale
aain
aoi1c
go1E
gaza
aazz
ea24
aazs
ae2n
eez2c
ao2e
2a3a8
832
0835
ee4o

E@LF
E1EQ
ELFF
Fo4a

FE71
335

*
*

TMP
TMP1
ARE
AR3
AR2
ARA
AR1
ARA
DIGIT
OUTEND
BUFALR
BUFEND
OUTEBUF
SRCADR
DSTADR
ENDNEM
CSRPTE
BUFPTR
BUFFLO
BUFFHI
SCHPTR
SRCASM
OKRDYAL
SYMYAL
BRKSAY

BRKADR:

EDIT
IOBLUFF
PCYAL
*

FRSTLN
LASTLN
LASTCH
KEDRIR

*KEYBORRD PIA

INPCHR EQU
BSRHEN Eit

EQU
EQU
EQU
EQu
EQu
EQU
EQU
EQU
EQu
EQU
EQu
EQU
eqQu
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQy
EQu
EQU
EQu
ERU
EQu
EqQu
EQuU
EQU

eQu
EqQu
gaqu
EQu

MEMORY MAP
$00
$02 . .
$£04 16 BRIT ARCC. PSEUDO REG B
F04 ~HI BYTE OF ARB.
£a3 -LQ BYTE QOF RRR.
$06 16 BIY ARITH FPSEUDN REG A.
fo6 -HI BYTE QF HRA.
$07 -LO BYTE OF ARA.
¥a8 BYTE USED BY ASCEIN FOR TMP.
$6R END OF QUTFUT BUFFER TEXT.
Fac START GF 1.0 BUFFER (FTR:
$0E PTR. TO END OF I-Q BUFFR.
¥11 START OF OUTFUT BUFFER.
$14 SOURCE FOR TEXT MOVES.
fle DEST. RODR. FOR TEXT MOVE.
$1R LAST ADPCRES GF REAL MEMORY.
§1C PTR TO CURSER ON SCREEN
$1E TEMP PTR USED BY OUTZTR.
24 PTR TQ END OF LON EDIT TXT.
$22 PTR TO START QF HI TEXT.
$24 PTR. TO BUFFRD TXT START.

26 PTR TO ASSMBLR SOURCE CODE.
£2AR HAS ASSMBLR OFERND VALUE.
$2C VALUE PUT IN ASSM. SYMTEBL.
F2E TEMP SAVE FOR EBRKPT DATA.
340 " ADPDDRESS OF BREAKPUINT.
232 8 IF EDITOR IS NOT RUNNING.
$33 I-0 BUFFER FOR DEBULGER. ‘
$48 PROGRAM COUNTER FOR RZSI.

FEQLF RIGHTMQST CHAR OF LINE CNE.
FEL1EA LEFT SIDE OF EBOTTGHM QF CRT.
$ELFF LAST CHAR ON CRT DISPLAY.

$Fa48 ROORESS QF FIA FOR KBOAZ2.

ADCRESS FOR OLD KEYEOARD (KBD«LR) IS5 FaRd

B R VY v

TS A CHARACTER.
nooD i nr'
11958 ETiiseourne

S

$FETL IN° !

SER3t BSE
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3897 * INITIALIZATION
@88 *
gas9 *
a1daa * S
gia1 * THE INITIALIZATION ROUTINES SET UP THE INITIAL VALUES
a162 * UPON SYSTEM RESET.
a1a3 *
1a164 *
18185 FCow ORG $FCow
18166 FCoa SE @1FF RESTRT LDS #$1FF SETS STRCK POINTER
281087 FCaz 0 TSX MOYES STK PTR TO INDEX REG
381688 FCa4 DF 26 ' STX SRCASM  SETS ASSEMELR QUTPUT FTR
68183 FCae DF 8C STN BUFRDR INIT INPUT BUFFR RHDOR.
@ai11@ FCa8 &6 1F LDR A #$1F INTLE. KEYBOARRD FIA.
60111 FCBR B? FB41 STR A KBDPIR+1 PIAR CONTROL REG. RDLRESS.
ga112 FCOD CE EFFF LOX HEFFF LAST LQCATN OF MEMORY.
08113 FC18 DF GE STN BUFEND INIT END-QF-ERIT BUFFR
0e114 FC12 DF 1R 5TX ENDMENM INIT END-OF-MEM RDODR.
88115 * ' ;
ag116 *
06117 *
aa118 *
eg11s *
hLza * COMMAND LANGURGE
- 121 * ‘
ap1ze * THIS EXECUTIVE RCCEPTS COMMANDS FROM THE KEYBOARRD TO
aa123 * DETERMINE WHAT UTILITY IS TQ BE RUN.  INVALID COMMANDS
ag124 * WILL SPACE THE CURSOR DOWN ONE LINE. DO NOT 5FRCE OFF THE
aa125 * BOTTOM OF THE SCREEN. -
palze *
as1z27 * ’
ee128 FC14 8D 21 ENEC  BSR HOME CSRPTR IS HRMED.
ga129 FCls 8D 28 EsR CLEAR CLERRS SCREEN
6138 FC18 80 72 EXEC1 ESR Cr1 CRLF FOR NZW LINE.
©8131 FC1R BD FE?71 JSR INPCHR  GET5 & DISPLAYS CHR
aE132 FC1D 31 €1 CMF A ##41 TESTS IF HSZEMELY COMMD.
89133 FC1F 26 83 ENE ENEC2 SKIPS IF OTHER CarMsNb
eeiz4 FCZ1 €D FDARL JSR ASMELR  JUMPS TO9SSZNM3lL FPRRUGEM.
88135 FC34 32 €5  EXECZ CHhP R #4483 TESTS IF CohNTRL 7ES
o136 FC2e 26 €2 ENE EXELCI SKIPS IF KRQT ECIT CMD
€8137 FCz23 &b 3D ESR ESITAR  JUNPS TG EDIT TEST.
€3138 FCEA 1 12 EXECE CHF R #fLD TESTS FOR R TR LCLrtHiAaND
139 FC2C 28 e2 BHE EXECH SKIPS IF NOT A REZDIT CQHNS. uld0 FCE
&b IF ESR REEDIT  GUES TQ REEDIT TENT.
ea141 FC30 81 @4 ERECY CMP A #3394 TESTS FOR CONTRL D~
0142 FCX2 26 E4 BNE EXECL SKIFPS BRCK FAR R NEH COMND.

80143 FC34 ’E FE64 JMF DEBUG ~ JUMPS TO DEBUGGER.
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THE EDITOR

THE EDITOR ALLOWS INPUT FROM THE KEYEORRD INTO R
BUFFER MEMORY. INPUT IS DISFLAYED ON THE SCREEN.  MWHEN
IT IS TYPED IN. THE SCREEN-TZXT CAN THEN BE EDITED BY USE
OF THE CURSOR. WHEN THE SCREEN IS FULL OR EDRITING I3
FINISHED, THE DATAR 1S SCRCLLED OFF THE SCREEN INTQ THE
EDIT BUFFER. WHEN TEXT 15 SCROLLED OFF THE TOF OF THE
SCREEN, IT IS STORED FROM THE BUFFER ADDRESS FOINTER
(BUFRDR) TQ THE LOM BUFFER POINTER (BUFFLQ>. BUFFLQO
PQINTS TQ THE END OF TEXT + ONE <I. E. IT FOINTS TO THE
FIRST UNUSED BYTE). WHEN IT 1S SCROLLED OFF THE BATTQOM
OF THE SCREEN. IT IS STORED IN THE TOF UF THE ERIT SUFFER.
THE TEXT GOES FROM THE HIGH BUFFER POINTER (BUFFHI) TG
THE END OF EUFFER POINTER (EBLFEND). RUFFHI FUOINTS TQ
THE END OF TEXT - ONE C(I.E IT POINTS TO THE LAST URUSED
BYTE IN THE BUFFER). WHEN THE TEST IS SCROLLEDR UF
OFF THE TOP OF THE SCREEN. TEXT I5 TRKEN FROM THE HIGH
ARER QF THE EDIT BUFFER AND DISPLARYED ON THE LAST LINS OF
THE SCREEN. MWHEN TEXT I3 SCRCLLED DOWW OFF THE BOTTOM.
TEXT, IF ANY EXISTS, 15 MOYED FROM THE LOW EDIT BUFFER
AREA TO THE TOP LINE OF THE SCREEN.

POINTERS UszD ‘

CSRPTR  POSITION OF CHARACTERS INSERTED UGN THE SCREEN.
SCHPTR  POSITION QF START OF EDITED TENT ON SCREEN.
EUFARDR  START OF TEXT EBUFFEFR IN liRiN HEMUEY.

BUFEND  END OF TENT EUFFER IN tiAIN MENORY.

BUFFLQ MD OF TENT SCROLLEL: OFF ToP [ SCREEN

BUFFHI START OF TEXT SCPOLED OFF BOTTOM OF SCREEN.
EBUFLEN  NOT CURRENTLY UsED.

EDITOR COMMRNDS

“UP ARROWN® MOVES CURSOR UP ONE LINE; CSRPTR GETS
CSRPTR-32; CRLL NDRFLC.

“pDOLN ARROW* MOVES CURSOR DOWN ONE LINE; CSRPTR GETS
CSRPTR+32; CALL OVRFLO.

“RIGHT ARRON®" MOVES CURSOR ONE POSITION RIGHT; CSRPTR
GETS CSRPTR+1; CAHLL OVRFLO.
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“LEFT ARRON" MOVES CURSOR ONE éOSITION LEFT; CSRPTR
GETS CSRPTR-1; CALL NDRFLO. ‘

“CONTROL & LEFT RARRONW (ON KEYBQOARD)" LEFT JUSTIFY CURSOR:
C5RPTR GETS CSRPTR TRUNCATED: CALL NDRFLQ FOR SCNLOC CHK.

“PUTCHR" OQUTPUTS CHARACTER; CSRPTR GETS
CSRPTR+1; GUES TO OVRFLO.

"ENDCHR"™ TERMINATION CHAR; CLEAR EDIT FLAG:
ENIT THE EDITOR. . .

’HéME” HOMES CURSOR POINTER; CSRPTR GETS EGQ0; NDRFLO
*CLEAR" CSRPTR_TO END OF THE SCREEN GETS SFRCES.

*"CTRL I* INSERT A LINE AT THE LAST LINE ON THE SCREEN:
CALL OVR1 (SCROLLS UP ONE LINE)>; CSRPTR GETS ELEWQ.

"CTRL D" DELETE LAST LINE; SCROLL DOWN CUNDRZJ:
CSRPTR GETS E1E®.

OVERFLOM CHECKS IF SCROLL UP IS NEEDED; IF IT IS. IT
SCROLLS UP AND MOYES DRTA TO & FROM THE BUFFEERS.

OVRFLO: IF CSRPTR < E20@ THEN RETURN: IF EDIT IS ON THEN
OVR1: - BUFFLQ+ GETS SCNPTR TO "C.R. 7 .
DSTAPR GETS CSRFTR GETS EL1ER (LAST LINE ON SCREEND

IF EPIT IS5 ON AND BUFFHI < BUFEND THEN MOVE THE TENT
(THE STRING FROM BUFFHI TQ “C.R. “) TQ THZ LAST LINE.

UNDERFLON CHECKS IF SCROLL DOKN IS-MEELED RV MOVES
CATR TO AND FROM THE BUFFEFS.  CURZUR Hal BEEN
MOVED OFF THE TOF OF THE SCREEN RND IS NOW FUT RT THE
HOME FQSITION OM THE SCREEN. )
NDRFLO: IF CSRPTR > DFFF THIN RETURW (GO TO QYRFLOY:
IF ECIT FLASG IS5 QN THEN MOVE LeST LINE TO EUFFAHT
ON DOWN: SCRLDN; CSRPTR GETS €a36G@: MOVE LIkE FROM
BUFFLO TO FIRST LINE ON THE CRT.

AOTE: DON’T SCROLL OFF SCREEN IN EXEC UNTIL AFTER
THE EDITOR HRS BEEN RUN.

NOTE: EYERY LINE MUST HAVE A°C.R. ON IT.
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! FCX7 CE EBB8 HOME  LDN #$£06@  LOADS HOME FOSITION.
1 FCIAR DF 1C STX CSRPTR STORES HOME IN CURSOR PTR.
¥ FC3IC 39 N RTS RETURNS TQ CALLER.
: ; '
3 FC3D C6 68 CLEAR LDA #3600 LOARDS BLANK (C.R. ).
4 FCIF CE EZ200 LDX #LASTCH+1 LORADS END-QOF-SCREEN FTR.
S FC42 89 CLEAR1 DEN DECREMENTS BLANKING PTR.
&6 FC43 E7 @@ 5TR a N BLANKS LQCATICN.
7 FC4S 8C 1C CPX CSRPTR TESTS IF DONE.
'8 FC47 26 F9 ENE CLEAR1 ERANCHES BRCK IF NQT DONE.
9 FC49 X9 _ RTS RETURNS.
*a *
1 *
2 * .
3 * GETCHR INPUTS A CHRRRACTER INTO ACC A WITHOUT
Pg * MOVING THE CURSQOR. AND BLINKS THE CURSOR.
o *
& FC4R DE 1C  GETCHR LDX CSRFTR  LOADS CRT CURSOR POSITION.
77 FC4C 523 @8 con a, X COMPLIMENT (FLRSH FOSITIGM).
'?S FCY4E CE 26Fa LDX #9968 LOADS BLIMNK COUNT VALUE.
79 FC&1 B9 GET1 DEX COQUNT GETS COUNT-L.
‘QO FCS52 27 Fé BER GETCHR  RESETS CTR MWHEN TIMED OUT.
Q1 FCS4 96 49 LDR #3408 LOADS MASK FOR CR2 FLRAG.
82 FC56 BS FO41 «rFgz1 BIT KBDFIR+1 TESTS IF A CHRR. TYPED IN.
‘83 FCS9 27 Fé VI3 BER GET1 ERANCH IF CHRR NWNQT ENTERED.
284 FCSB DE 1C LDX CSRPTR  LORDS CURSOR FQSITION.
288§ FC5D As ao LDR ax - TESTS IF EBLINKPMD (SQLIDD.
286 FCSF 2R &2 BPL GET2 SKIPS IF NOT BLINKED
287 FCel 63 va cam &, N CLERRS THE CHARARCTER.
288 FC&3 Be F04@ GET2 LDR KBDRIA LORDS R WITH KEYERD CHAR.
1289 FCe& I9 K;\L\__. RTS ' RETURNS TQ CALLER.
i2ag . 2 falalind Ooen g 2
1231 * -~ i
222 *
1283 * A
p294 o EDITOR IS THE MRIN ENTRY POINT FOR EDITING.
a295 Xe
1288 FC67 DE e EDITOR LON BUFARCR BUFFLO GETS THE
8297 FCs3 DF 2 STX BLFFLQ VALUE OF BUFRLR
'A298 FCe8 DE wiE LoX BUFEND  EUSFHI CETS THE
@233 FCeh DF 22 STX EBUFFHI =~ VBLUE GF GBUFEND
WIGD FCeF &b Cs REEDIT ESR HOME EE EYI;?IMTngi
kD & 3 AR SR N ol R ! NG
:3¢b§ EEL% V? gg EDITRD ETH éé??g TURQg oN EDIT MODE.
w3a3 FCrS DE 1C EDITIN LDN CSRPTR SETS SCNFPTR TQ CSRFTR.
axa4 FC27 DF 2 STX SCNPTR
ge3a5 *
RAIAE * .
@7 FCr73 8D CF . EDREAD BSR GETCHR X GETS CSRFTR & A GETS CHR.
vdaza8 FCFR 81 18 ENDCHR CMF #3318 TESTS FOR AN "ESC" CHAR.
aoIad FC/D 26 04 ENE ED1 SKIPS IF NOQT EDIT END.
PO3L8 FCrF 7F 0a32 CLR EDIT TURNS OFF EDIT FLAG.
aga11 FC82 39 RTS ENITS THE EDITOR.
Qo312 FC83 8P €A ED1 BSR INSERT  EDITS CHRRACTER.
AOILI3 FC8S 20 F2 8RA EDRERD  GOES FOR NEXT CHRRACTER.
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g1 ap

20 AL
3328 FC8R &

s81 g9
20 18
28 F2
De 32
a7 a3
BD FD4s
rE FD7F4

81 12
20 &8
2E a8
DE 1C
2a 1F

80 57
=28 48

81 14
a0 24
ZE G2
as

20 =5

Ql 1F
-D
41

E
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*

*

*

¥

*

»*

CR CMP A
BLT
BGT

CR1 LDAR R

* .

*

*

*
INSERT CMP A

eLT
BGT

INSRT1 LDR B

BER

JSR
INSRTZ2 JHF
¥

*

*
RTCSR CMP A

EeLT
BGT

RTARRO LOX
ERA

*

¥

'Y

CELETE EB5R
BRA

*

R

*

LFTCSR CHP R
eLT
Ear
DEX
ERA

*

*

*

CLER CNP R
ELT
BEQ

»*

»

*

¥

#3080
HOME
RTCSR
#¥e0

#509
DELETE
CR
EDIT
INSRTZ
MOVED
SCRLDN

#¥12
suxe
LFTCSR
CSRPTR
FUTCH1

OvR1A
OvRS

#5114
ADLIZ
CLER

RODE

#¥LF
CLERR
LFTJST

ALL OTHER CHRRACTERS

FOLLOWING IS THE MAIM EDITOR EXECUTION LOOP.

TESTS FOR CARRIAGE RETURN.
SKIPS IF HOME CURSR COMND

GOES TO NEXT COMND TEST.
LORDS INTERNARL C. R. VALUE.

FOR A CONTROL “I-.

TQ DELETE COMMD.

FOR NEXT TEST.

TESTS IF EDITOR IS ON

SKIP TQ EXIT IF ERITAR QFF.
MOVES LAST LINE TO BUFFHI.
MOVES RLL LINES DOWN ONE.

TESTS
SKIPS
SKIPS

TESTS FOR RIGHT RRROMW.
SKIPS IF BN "UF RRRON".
SKIPS IF A& "LEFT ARROW".
LORDS CURSOR FOINTER.
STORES & INCREMENTS CSR.

SCROLLS UF ONE LINE.
MOVES NEW LRST SCREEN LINE.

TESTS IF "LEFT RRROM"
SKIRS IF "DQUN REFOH"
SKIPS FOR NINT TEST

SUB. 1 FFOM CIRFTR.
STCRES CUSSOR FOINTER,

TESTS FOR CTRL BARCK RRROM.
GOES TQ CLEAR SCREEN.
MOVES CSR TO LEFT OF SCREEN.

FALL THRU TO PUTCHR.



! * PUTCHR DISFLAYS A CHARRCTER ON THE CRT DISFLARY RND
. * INCREMENTS THE CURSQR PQINTER RS NWELL RS CHECKING
? * AND HARNDLING CRARRIAGE RETURNS.
2 *
1 *
5 *
& FCBC DE 1C PUTCHR LDXN CSRPTR LGRDS QLD CSRPTR.
¢ FCBE 81 D CHMF R #3800 TESTS FOR ENTERNRL C.R.
8 FCCy 27 €4 BER CRLF1 SKIFS TO DO R C. R L.F.
'S FCCZ AT a0 STRA aX DISPLAYS CHAR QW SCREEN.
W FCC4 &1 =8 CMFP R #%680 TESTS FOR INTERNRL C. R.
21 FCCe& 27 40 CRLF1 BEQ CRLF SKIPS FOR CR. LF.
32 FCecg ag PUTCHL INN INCREMENTS CSRPTR.
33 FCCs 2@ 18 8RA RDDZ TESTS FOR QVRFLO & UNDRFLO.
85 FCCE DE 10 SURZZ LDX CSRFTR LOADS CURRENT CRSR FOSITION
386 FCCD Ce zZa LR B #32 LARDS LOOF COUNT
I&87 FCCF aZ SUBIZA DEX DECREMENTS CSRPTR
I8 FCobe SA DEC B8 - DECREMENTS LOOIF COUNTR.
"8 FCPR1 25 FC EHE SUBIZ SKIRPS BACK IF NOT DONE.
A8 FCD3 28 Bvs ERA RLD2 SKIRPS TO CHECK URLRFLQ.
33R2 FCOLS Co =6 RODIZ LA B 432 LOARDS LOGF COUNTER.
Q383 FCDY @& | ROGIZA INX INCRE. CSEPTR IN INDEX.
q4394 FCD= SA DEC B - CCERENMENTS LOOP COUNTER.
GIXR§ FCD 26 FC BlNE ROOIZR SKIFS EacK IF NAT QUXE.
WiNRe FCDE GF 1IC RLDZ STH CSRFTR SAYES CS~FTR.
>
SITA8 ¥ NORFLO (UNDERFLOMH: LCHECKS FCE THE L”KJUP GOING CFF TkE
U T3S *  TOF OF THE SCREEN  THE INDE!N REG CONTRINS THE CURSGR
TLeaa #  EQINTER LMEN THE RCOUTINE IS ENTEFED
TS 54 *
13435 *
SO FCDO S0 EQO NORFLQ CRN #EE000 TESTS IF CSRPTR >; DFFF.
‘ ORI % - <K S IF PTR. i
4-’3 gl.:.»_{ i H ESE 7wa£ 1 :Liﬁui"pw}} Iralu"z:ﬁTEiI?NE

U5406 FCE4 8D BSR MOVES MOYES BUFFLQ TO TAF QF CRT.
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0o4a:3 *
R 3@A *
g1 * OVERFLON CHECKS FOR SCROLLING UP (CURSOR IS QFF
L 1 * THE BAQTTON OF THE SCREEN): INDEX CONTRINS THE CURSOR
412 * POINTER UFQN ENTRY.
o413 *
414 *
8a418 FCES 8C E208 OVRFLQ CPX #¥E200 TESTS AND ENITS IF
o416 FCES 2B 18 EMI OVREXT CURSOR 0N SCREEN.
w41y FCER 8D 17 BSR OVR1 DOES OVRLI CHECKING.
88418 FCED D& I2 OVRZI LDA B EDIT TESTS IF EDIT IS ON.
ga419 FCEF 27 1.2 BEQ OVRENT EXITS IF IT IS QOFF
gaqza FCF1 DE 22 LDN BUFFHI LOADS HI TEXT FOINTR.
Qad21 FCFE 2C CIE CRX BUFEND TESTS IF PTRS NOT EQU.
ga422 FCFS 27 ac BEQ OVRESRT ENITS IF NO TEXT.
aud2s FCFY 8D 30 ) BSR MOVELR MOYVES CHRS TO LAST LINE.
gudzd FCF3 DE 14 LoX SRCAROR RESETS NEIN BUFFHI
aa4rs FOFBR DF 22 5T BUFFHI LOCATION.
Qadze * .
aagzy *
aa4z28 *
429 * ,
aadza * FOLLONING RQUTINE MOYES THE CURSER TO THE LEFT.
GaqIl * :
aa432 FCFD DS 1D LFTJST LDAR B CSRPTR+1 LOADS LOW BYTE OF PTR.
08432 FCFF C4 EG AND B #fEa@ TRUNCARTES TO LEFT OF LINE.
Qa434 FpAl D7 1D STA B CS5RFTR+1 SAVES L. J ED PTR.

 Ba4Es Fpax X9 OYRENT RTS RETURNS TO ERITOR.
a( & *
Era &7 *
438 *
a4 z9e *
go44@a * O0VR1 DOES ARCTUAL SCROLLING UP.
2441 * ’
0442 Fpag De 32 ovR1 LA B EDIT TESTS IF EDIT IS5 ON
0443 FDIE 27 6R EEQ OvRI1A 5KIFS IF EDIT OFF.
Gagqgd FDoaz DE 20 LPn EHrFLD LEGins TE‘T PTR LON.
S343E FL0A DF 16 e OSTALR QESTINATICN OF TEXT MCVE
uid4s FOEC DE 24 LDX qCNPTF SQURCE FOR MOVE
GA447 FLOE B0 26 ESER OVEL MOVvES LINL TQ BUFFFLO.
0a448 Fpl1o DF =20 ST BUFFLO SAYES NEN BUFFLO FTR.

QU448 FL12 28 4E o¥R1AR  BRA SCRLLF  SCROLLS SCREEM UP L.

FOLLOWING ROUTINE HMOVES THE CURSOR.

JdS1 *
LS4S2 *
dad453 FD14 8D BF  CRLF  BSR ADDI2 LINE FEED.

HO484 FD16 20 ES ERA LFTJST  CARRIRGE RETURN.
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a0456
eads7
oa458
00459
ar—-a
ge L1
ag46e2
aa463
8464
8465
o466
aad46v
vea4e8
aa46s
aadra
ga471
agadrz
o473
aadrg
GE47S
badre
Q0477
BE4FS
ga4r9
ag48a

Aa482
aa =
a4
aa4E5
ao48es
aRdeT
6488
048
39498

a1a

FD18
FD1A
FR1C
FD1E
FL2a
FD22
FD2E
FD25
Fo2vw
FOZR
FpzA
F02e
FO2E
FOZF
FDI1

FO332
FD2S
FD2S

p_— -

o [Pl
Tl C R

= F:':H

FLio

—, - -

vl FOCE

R ey

T AR
wiaSed

FOZF

£ool
Fhis

FDS—-Y3N
* MOVE INSTRUCTIONS MOVE FROM ONE BUFFER RRER TO
* ANOTHER BUFFER ARER.
»e
x
e MOVEZ CALCULATES THE SOURCE RDDRESS OF THE DATA IN
* BUFFLO CIF IT ENISTS) FOR MOVING TOQ THE FIRST LINE ON
* THE CRT. MGVE 1 IS THEN ENTERED TQ DO THE MOVING.
»
»

DE 24 MOYEZ LDX  SCNPTR  CSRPTR GETS EA0@ ¢HONE).

DF 18 STN  DSTADR  SETS MOYE RDDRESS

DE Z@ LON  BUFFLO  LODADS LO BUFFR ADDR.

sCoc CFX  BUFADR  TESTS IF STRING ENISTS.

27 23 EEQ  MOVENT  EXITS IF EMPTY.

a9 DEX MOVES BRCK FROM BLANK.

[C O MY31L CPX BUFRDR  TESTS IF SRCADR = BUFFADR

27 ad © BEW M2 MOVES IF START QOF LINE.

a9 DEN NEXT LOHER CHAR.

EE @@ LDA B A X GETS SOURCE CHAR FOR TEST.

C1 €@ CHF B #t60 TESTS FOR "C.R. "

26 FS ENE  MNY31 SKIFS BACK UNTIL "C.R "

as INX POINTS ERCK TO FIRST CHAR.

DF 28  MVYI2  STX  BUFFLO  SAYES LG ADDRESS.

28 a3 BRA  MOVEL HMOVES DATA.
* MOVEL
-
* MOVEL MOWES A SET OF CHRRACTERS FROM EITHER THE TOP
* LINE OF THE SCREEN TO BUFFLO GR FROM BUFFHI TQ THE
* BOATTOM LINE OF THE SCREEN. THE SOURCE ADDRESS IS PASSED
* IN THE INDEX REG.. THE DESTINATION RDDRESS IN DSTADR.
* AND THE MOYE 15 TERMINATED EY A "C. R. " IN THE LINE OF
* TENT BEING MOVED.
»
*
¥
»*

DE 14 mMOv LDY  SRCADR  LOADS SQURCE RDDRESS INTG . E

o3 MOVELA INX FPOINTS TO NEXT SOURCE CHAR

ES 08 MOVEL LDR B @, LOOSS SALRCE CHARPCTER

LE 14 STN  SECRCF EAvES THI S00CE FOINTER

E 18 LON  DETADF LU 3 DOSTINSTIGN SDDECTS

ET 0l STHR E 8N STONIE CEIRIN DESTINZTION

£ I ‘ NEST DEETINATION RI0FIES

OF 18 STN DSTADR  SHVIS DESTINRTION PTF

C1 Ea CHP B #1841 TESTS IF NOVE FINSHED <CRD.

S )y WE -~ SKIPS EACK DT DONE.

<8 BE noyeyr FFE MOVE RET0ARSTS SR ER Pone
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§Q5@5 * MOVE2 SUBROUTINE

aasar *

apsas * THE MOVE2 SUBRQUTINE MOVES THE LAST LINE ON THE
oasa9 * SCREEN TO THE HIGH ARER OF THE BUFFER (BUFFHI)> DURING
£es1a * SCROLLING. THE TEXT IS TEMPORARRILY STORED ON THE STACK
v 11 * DURING THE MOVE. THE MNOVE I5 TERMINRTED BY R "C. R. "
pus12 * THE TENT IS STORED AT BUFFHI QN DOWN.

80513 * :

aus14 *

oas515 *

68516 *

Ba517 FDP46 CE ELEQ MOVEZ LDX #LASTLN X GETS ADDR OF LAST LINE.

aas18 FD49 SF CLR B SETS TERMINATION FOR
Ga313 FLSR 37 Mya1 PSH B STACK FOFPIHG.

Quoz8 FD4B E6 @4 LDA B 4. X LOADS SOURCE CHAR.

88321 FD4D @z INX POINTS TO NENT CHAR.
BOS22 FD4E C1 69 CNP B #3680 TESTS IF LINE TO "C.R. "
HE523 FD5A Z€ F8 : ENE MY21 MOVED TQ STACK.

8u524 FPS2 DE 22 MY22  LDN BUFFHI INIT. DESTINATION.

Ga525 FDS4 E7 @3 MY23  STA B N, STORES CHRR. :

Bas2s FDSS 69 DEN : PQINTS TQ NENT LOCATION
BOS27 FDPE? DF 22 ST BUFFHI UFDRTES BUFFER PTR.

Qo328 FPs9 33 PUL B - GETS NEXT CHRR.

68328 FPSA C1 €8 CHP B #60 TESTS IF RALL CHRS STORED.
GUS3@ FDSC 2¢ F& ENE mvaz SKIFPS BACK IF NOT STORED.
60531 FDSE 3 MOVEX RTS RETURNS TQ CALLER.

GRa33 * SCROLLUP MOVES ALL LINES UP 1, & CLEARS LAST LINE.
[ 34 *

8uS35 FDSF CE E@OA SCRLUP LDN #FEQBO  SETS CRT HOME PQSITION,
Ba53& FLE2 ES 26 SCRPL LDAR B $28, N GETS CHAR FROM NENT LINE.
8B537 FDE4 E7 8a STR R @aa. X STORES CHAR OGN PREV. LINE.
BESIS FDESE B8 INN POINTS TQ NEXT LINE.
80339 FL:67 8C E1E@ CPX #LASTLN TESTS IF HOYE DONE.

Gas4g FLOEA 26 F& ENE SCRFP1 GUOES BACK IF NOT DONE.
Bus41 FpDEC DF 1C STN CSRPTR  SETS CSRPTR TO LAST LINE
BR542 FOSE DF 16 STH OSTROR INIT CEST FOR NENT HOVE.
US4y FDFy ED FOID JSK CLERR CLERRS LRST LINE.

bal44 FOP3 39 RTS EXNITS.
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ENET-) w SCRLDOWN MOVES ALL LINES DOWN ONE AND
?23? * CLEARS THE TOP LINE ON THE SCREEN.
3 *

5549 FD74 CE E1DF SCRLDN LDX LASTLN-1 INITIALIZES THE POINTER.
asse FD77 E6 0d SCRP1 LDAR B &, LORDS DATAR TO BE MOVED.
gss1 FD7R EV 2@ STR B 328, % MOYES DATA DOWN ONE LINE.
G552 FD7E DF 1C STX CSRFTR  SAVES CURSOR

Q553 FDFD @7 DEN FOINTS TQ NENT BYTE

nss4 FDFE SC DFFF CPN #H$DFFF TESTS IF MOVE FINISHED.
as55 FDS1 26 F4 ENE SCRD1 SKIPS BRCK IF NOT DONE.
AS5s FDRZ Ce &d LDR B #¥64 LOADS BLANK TQ CLEAR LINE.
1@ss7 FD3S. 68 SCRP2  INN POINTS TO NEXT CHARACTER.
Ns58 Foos EF €@ STAR B &N CLEARS BYTE ON LIKE 1.
@s59 FDS® 8C EOLF CPX #FRSTLN TESTS IF LINE 1 CLERRED.
WssA FPER 26 F8 : BNE SCRDZ SKIFS BACK IF NOT CLERRED
13581 FD3D 329 RTS RETURNS. .

seI * QUTSTRING FRINTS QUT THE STRING BETHEEN THE
Rased * OUTBUF POINTER AND THE BUFEND FPQINTER.
BESE3 : *
aaS5ss FDSE DE 1.1 QUTSTR LDN QUTBUF  BUFPTR GETS START OF TENT.
Qassr FDea RE €8  OUT1 LbR R & LOADS CHRR TO BE PUT QuT.
gresg FDS2 DF 1E ST BUFPTR  SAYES SOURCE FOINTER.

( 53 FDS4 BD FCEC JSE PUTCHR  PRINTS CHARACTER.
Ausrd FPSY DE 1E LDX BUFFTR  RESTORES POINTER
gasri Fp39 8C 6R CPN QUTEND TESTS FOR END-QF-TEXNT
pasrz FDSE 27 83 BEQ ouT2 EXITS IF END OF TEXT.
Gas73 FD3D 88 INX INCRE. PTR TO HEXT CHAR.
0asrT4 FDSE 20 FO BRA ouT1 GUES BACK FOR NEXT CHAR.
0asrs FbRY 39 ouTZ  RTS EXITS ROUTINE.
aasres - : *

G357 * END OF EDITOR FPROGRAM.

¢esca *
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THE MINI~ASSEMBLER

THE MINI-ASSEMBLER IS A FIXNED-FIELD ONE INSTRUCTION
PER LINE 2 PRSS ASSEMBLER. THE MINI-ASSSEMELER FORMAT
IS DESCRIBED ON PAGES R-2 ANP 2-3 OF THE SFHERE
OPERRTORS REFERENCE MBRNURL. |

THE THNQ FPARS5ES ARE REQUIRED TO FORM THE LRSEL
RADPDRESSES. THE SECOND FASS EQUATES THE RDPDPRESS FOR
LABELS REFRENCED BEFUORE THEY RRE DEFINED IN THE FROGRAM.

ON ENTRY':

SRCASM = RDDRESS OF SQURCE TENT TO EE RSSEMBLED.
BUFFLO = ADPDRESSED QOF GBJECT CODE FRODUCED.
N EXNIT:

PCYAL (PROGRAM COUNTER YALUE) = LAST LOCATION OF
THE RS5SEMELED UBJECT FPROGRAM.

ALGORITHM:

*ASMBLR: SET FASS COUNT TO ZERQ: SET FCYAL TA DSTASM:
*ASMIAR:  OFERAND VRLUE FORMED IN "GHDYRL™:
* A GETS CHAR IN N& C(OFERRND TYFEY: N GETS N+7i

* IF CHAR Xe& IS R "@" THEN ONDVAL GETS YARLUE FROM SYMNEOL
* TAELE ELSE ONDYRAL GETS VYRLUZ FROM RSCERIN CONVERSIUN:
*SYMBL:  EQRUARTES SYHMBOL (FC YALUE IS THE " " SYNEOL
*[LRAPEL 1Y TO R LRBEL YRLUE:

SYMYAL GETS PCYRL:

IF X(1) IS RN "=" THEN SVNVHL GETS ONDYAL:

IF X<{1> IS NOT R “=" QR A SFACE THENW IF SECOND FHASS THEN

EXIT ELSE STRRT SECOND FH:_'

LASEL ENTRY IN syhiil ToSLE CETS S¥HVAL:
wLDOR:  RPUT D FEARATIGHN 00 [NTa THE CEJECT CRLE:
* CUONVERT \k2)~\(3‘ INTO BINARY:
SRYE FCYRL;
* P C. GETS P.C. +1:
*OPRND: FORM OFERAND IN QBJECT CODE:
FCR’ urial IHT' f'f"..f.i"':.r' BiJE CASED ON LJF"- IN X{& 5
STARE N QFZ 0 HLUE IM. MEMORY:
P.C SIS f L+l L
th ,"E,"’:T LI.‘!‘-_ UF 51:!:’
GO Ta #5MIH.

-5-**"5:**

*
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E 014  PDS-VIN
30 FDR1 7F 0084 ASMBLR CLR ARZ INIT. PARSS CTR TQ FRST FRS5S.)
31 FDPA4 DE @  ASML  LDN BUFFLO -~ SETS PC CNTR TO START OF
32 FPAS DF 48 STN FCYRL OBJECT CODE.
‘I FDR3 DE 26 LDN SRCAsM  Loaps APDR FOR FIRST LINE
{1 FDAR DF €2 ASMLIAR  STN THMP1 SAVES fIDDR OF CURRENT LINE.
35 FDAC Re 68 LDAR A &~ LOADS SYHEOL (LREEL).
36 FDRE E& 87 LOAR B 7. N LORDS QFERAND TYPE CODE.
337 FRE@ CL 48 CHF B #f7@ IF 3, LOARS PARTA IN SYMEOL
128 FDBZ 27 6R BERQ INDPADR  ADDRESS. GUES TO SYMEL.
339 FDB4 a8 INK SETS INDEN TO START OF
4l FDES 08 INN QFERFHD NUMBER
541 FPEs @8 INS
542 FDB7 @3 INN
843 FDPES @8 INX
€44 FDEZ O8 INX
45 FDBA ©8 INX
646 FPEB BD FF22 ‘ JSR ASCBIN  CONVRTS # TQ BINARY IN B-A
£d47 FDEE DF 2 HSNiB STA B ONDVYAL  STORES OFERAND VRLUE IN
‘€48 FDC@ 37 & STR R ONDYAL+1 QNDYAL.
649 #* . \
ie5d *
1631 "
1632 * * FOLLOWING FORMS THE VRLUE FUR THE LABEL.
a3
1634 FDC2 DE €12 SVMBL LD ThP1 LOADS ORIG LINE PTR INTG X
1633 FDC4 A €8 Lbr R 4. x LOADS SYHEOL (LREZLD.
3656 FDPCe Es Bl LbA B 1.X LORDS LAEEL CONTRCL CHAR
3637 FDLCS DE 48 LDX PCYAL LABEL YALUE GETS FPLVAL.
As58 FRCA OF 2C STN SYMVARL . ‘
} FDCC C1 3D CHFP B #¢°= TESTS IF LABLE IS5 EQURTED
tecd FDCE 26 @6 ENE AsSHz SKIFS IF HOT EQURTED.
Ogel FDDE DE 2R LDX ONDYAL  LAEEL VALUE (SYMVALY GETS
geez FOO2 DF &€ STN SYMVAL - THE QPERRMD YALUE.
aEes FROG 20 CE EBRA ASMS CONTINUES EVALUATION.
geg4 FDRS C1 =0 ASMZ ChP B #%~ TESTS FUR END-QF-FRGGRAM.
igesd FPDE 27 €A EEQ RSMS SKIPS IF =PACE anT ENDD.
aeee FODR 7D 0084 TST RRZ TESTS IF SECND FRES
waas FRDD 27 €l EER HSMZA EXITZ IF SECCND Fﬁfi
'SES FOODF 35 RI5 ENITS Tﬁ: ASSENELER
SIGER FOEG DF G4 ASHZA STR B ARS SET3 CTR TQ SECGHE FARZS
wsra FREZ 28 €0 BRA R5M1 GUES BACK FOR SECCND FASE
SO57L *
Cas7a *
RAT *
Lilord * FOLLGHING PUTS THE LREBEL VYALUE IN THE SYNEQL TRELE
TIETD * .
COSETYE FOEY 3D 41 RASMS N SYHRTR N GETS SWi20 Toll ENTREY ADRE
CSIBTT FLES 3e 2C LDA B SYNYAL  STERZS Toi LRllL ‘
Ua78 FLES AV 00 £TA R 0% ALORESS (=YivmL> INTQ THE
Sasy3 FLER 38 20 LDR B SYMVAL+1 SYMBOL TREZL.
©0e8Q FREC AV 01 N s I P
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* FOLLOWING FORMS THE OPERATION CODE.

e B
FDEE' DL: O LDOP LD.X - TMP1 LOADS ORIG LINE FOINTER.
" FDF@ B8 INX SETS X TO POINT TQ
i FOF1 @9 INX THE 0P CODE CHARS.
" FDFZ a8 INX .
} FDF3S Rs 64 LDA A @, X GETS QP CODE CHAR INTQ A
! FDFS 81 z@ CMP R #3%7 TESTS IF OF CODE EXISTS.
? FDFY 27 @R BER OPRND SKIFS IF NONEXISTRANT.
L FOFS BD FF22 JSR ASCBIN  CONVRTS QP CODE TQ BINARY.
2 FDFC DE 44 LOX PCYAL LOADS POINTR TQ QBJECT CODE.
3 FDFE A7 @i STR A a=x STORS OGP INTO UBJECT CODE.
4 FEQa @8 INX SETS TQ NEXT OBJ CODE LOCTN.
5 FEO1 DF 46 STX PCYAL SAVES P.C. POINTER.
& w
7 *
18 *
19 * FCILLONING STORES INTO THE OBJECT CQODE THE SIZED OPERRND.
16
11 FEB2 DE 82, GF'RND LDX TMP1 LOADS SOURCE LINE FQINTER.
j2 FEQS A& @5 LDAR A &, 8 LOARDS OFPERAND SIZE CHRR.
i3 FEar DE 418 LDX PCYAL LORRS N WITH OBJ CODE FTR.
34 FEG9 81 435 CMP R #37E TESTS LENGTH TYPE.
B5 FEOB ZE 31 BGT RELTIY SKIPS IF AN "R" OPERRND.
es FEBD 27 21 BE® KRTEND SKIPS IF AN "E" SIZE OFRHND.
a7 FEBF 81 <4 CMP R #$°D TESTS IF SIZE CHR ENISTS.
08 FELL 27 22 BEQ  DIRECT  SKIPS IF "D"COMND ENISTS.
a9
’9‘3 Ne
A * .
12 * FOLLRWING GETS THE NEXT LINE.
P13 *
r1l4 FE13 DE 82 ASM4 LDX TMP1 LOADS START OF LINE IN
F13 FE1S5 @88 ASM4R  INX ORDER TQ FIND NEXT LINE.
rl6 FE16 As €8 LA A oa N LOADS CHAR FROM SORCE LINE.
rl7 FE18 81 8@ CMP R #%$68 TESTS FOR R CRRRAGE RETURN.
I¥18 FE1R 26 F39 BNE A5H4A SKIFS ERK UNTIL C. R FOUND.
Iv18 FE1C 83 INX POINTS TQ FIRST LINE CHAR.
720 FELD 20 8B BRA  ASM1A  GOES BACK TO ASSM. NENT LINE
2] x
'ﬁ'Z‘é *
ras *
@24 * THE FULLOWING RRE SUBROUTINES USED BY THE MAIN COLE.
Ar28 *
a7 =8 *
Ira7 FEL1F 8D @& INDRDR BSR SYMPTR GETS CONTENTS OF
-2y FEZ1 EE g9 - LOX a, X SYMBOL LOCARTION.
P29 FE2S OF ZR STY ONDRYRL STORES RS QPEREAND.
JIF3Y FEZS 28 8 BRA SYMBL RETURNS TO FIX LARBEL VYALUE.
W3l * .
’&77‘3’ FE27 43 SYMPTR ASL A - MULT LABEL BY 2 TO FORM
a738 FEZ2S SF CLR B - POINTR INTO SYMEOL TRBLE.
¢L7F'34 FE29 97 @1 LORDX STAR R THMP+1 LOADS POINTER INTO THE
LQ7~5 FE28 D7 00 . STA B THP SYMBOL TABLE INTO X,
L2 FE2D DE €@ LDX TMP RETURNS TO CALLER.

‘8’0?3‘? FE2F 38 RTS RETURNS.
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[ 7

I3

54
51
52
53
54
55
756

e
LIRS )

gi1é

FES@
FESZ2
FEI4
FEIS
FEST
FEIZ
FESR
FESC

FESE
FESF
FE41
FE42
FESS
FE4a
FE4R

PDS-VIN

De
EV
a8
3
A
ag
DF
28

ag
DF
)
[a
as
A7

e
[

=R
516}

2B
cig

40
DS

48
o8
41

e
C3

EXTEND

DIRECT

*
RELTIY

* % ¥

LDRAR
STA
INN
Les
s5TA
INN
STX
BRA

INX
STN
LpA
sUe
DEN
STR
BRR

END

T WM

D

ONDYAL
a8

ONDVAL+1
GI :“{

PCYAL
AsSh4

FCYRL
ONDVAL+1
FCVAL+1

@I v\"
RASM4

STORES HI BYTE OF QPERAND
INTO OBJECT CODE

INC PC TO FOINT TQ NNT WO.
STORES LQ BYTE OF OFERAND
INTQ OBJECT CODE

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

GOES TO WORK ON NEXT LINE.

INCREMENT P.C. PTR TO FOINT
TO NXT BYTE & SAVE P.C..
LGADS LD BYTE QF QFERAND.
FORMS RELRTIVE OFFSET.
INSERTS RELATIYE BYTE INTO
OBJECT COCE.

GOES TO ASSMBL NEXT LINE.

OF THE RSSEMBLER PROGRAM.



iGE 003  PDS-V3N

31 * DEBUGGER

w32 *

a8 * THE DEBUGGER FQOR THE FDS SYSTEM WAS DESIGNED TO

e84 * PROVIDE A VERSRTILE TOOL FOR USE IN PROGRAM TESTING AND
aa8s * DEEUGGING. IT RLLOHS FOR BRERKPOINTS. MINI-ASSEMELER
386 * SYMBOL TREBLE REFERENCING, STACK MRMIFULATION AND

aasy * ITMNFUT IN EITHER HENADECIMRL. QCTRL OR DECIMAL.

Ba8s8 * THE DEBUGGER FRINTS A PROMPT CHARARCTER ">" ON EVERY NEW
nags * [ INE. AN INSTRUCTION CAN EE TYPED IN WHENEVER THE CURSOR
aa3a * IS BLINKING: ENCEPT WHEM A NUMBER I35 BEING TYFED IN.

qe31 * THE DERUGGER ZRLLS THE EDITOR WHENEVER R NUMBER IS TO BE
pas2 * INPUT., SO CORRECTIONS CRM BE MRDE IF THE WRQONG DIGIT IS
1Qaa3s * TYPED IN. THE FOIMTER "PCVAL" PQAINTS TO THE CURRENTLY
k33 * QFPENED BYTE LOCARTIOM THE DEBUGGER OPERATES ON WHATEVER
ga9s * BYTE IS POINTED 7O BY FCVYAL. FOR FURTHER DETRILS SEE THE
Hgse * SECTION QN THE DEBUGGER IN THE OFERATORS REFERENCE MAMNLURL.
WIgRT *

IBP3IR * THE DEBUGGER IS IMPLEMENTED BY A SMALL ROUTINE TO SET
a2 * UP ENTRY <DEBUG) RMD A LRRGE ROUTINE WHICH DQOES R RANGE
iaLae * COMFRRE TG FIND THE PROPER CQMMAND AND THEN EXECUTES THE
a3ial * COMMAND (RLUNBUG). MOTE THRT SINCE COMMANDS RRE

w182 * DIFFERENTIRTED BY RANGE., ANY KEY STRUCK WILL FRADUCE
30183 * / COMMAND EXECUTION. SUCH AS A/ ", " BEING INTERFRETED
Ja164 * RS R "+" COMMAND. .
50105 *
3 s *
EC:J? *
38108 * COMMANDS:
vpLas *
98118 *® M0 R " LINE = PRINTS ">" DUT OGN R NENW LINE.
ga111 * r 0 CHANGE = THE SFACE COMND CHANGES CONTENTS FRAM ¥ TO Z
an112 * Ue" QPNNST = OPENS NEXT LOCRTION
o113 * 0o APNFRE - QOFENS FREVIOUS LOCRTION.
8a114 * "pp" BRESET - SETS A BRERKPOINT AT THE QFENED LOCATION
SE11S * npov O RERK = CLERRS BREFQINT. MUST BE O0NE BEFORE EXIT
aalle * wpEn ENIT - PERFORM RTI ~ ENECUTE 8T BRKFQINT LOCHTION.
ga1Lq *® MpRT GOLOCMN - STARTS EXECUTION RT OFENED LOCATIUON.
w2118 * wpTe TUMP - JUMP TO USERS SUSROUTINE.
aails ¥* MPO" OPNLOLC — QPENS LOQCATION THRT 1S TYPED IN ARFTER "O"
Ja128 * MPRM OPNREG = QFENS THE TORP-0OF-STRCK LOCRTION

d002 * npSe SETITR - SETS THE STHCK TO THE OQFENED LOQCATION.
all22 * BPTE QONTRL - QFENS LOCRTICN IM SYNROAL TRELE OF NEXT CHR
NIRF Paicy * PN GRENEC - ENITS THE DEBUGGER - GOES ERCK TQ ENEC
S3124 * :

93125 *
oa126 *

DO127 * SUBROUTINES:

29128 * .

Q129 * INPCHR -~ INPUTS R CHRR. INTQ A AND PRINTS IT.

aarze * TNPNUM = INPUTS R NUMEBER INTQO B-A FROM THE KEYBORRD.

(212 | * PNTBYT = PRINTS RCC R RS 2 HEN DRIGITS ON THE SCREEN
a2 * PNTDIG - PRINTS B-A RS 4 HEX DIGITS ON THE SCREEN.

0133 * NEWLIN = PRINTS A C.R AND R ">" ON THE SCREEN.

8a134 * DSPRDR, = FRINTS BYTE RDDRESS (XXXX)> RAND BYTE CONTENTS (YY)
JBII5 * RS DXNXX YY ON THE SCREEN.

10136 *

d



PAGE ©0a4  PDS-V3IN |
7" 38 FE4R ORG $FE4A

eull9 *

08148 "

aa141 *

83142 * FOLLOWING IS LOCATION OF ENTRY OF THE BRKPT VECTOR.
20143 *

0a144 FE4R 38 EKENTR TSX INDEX GETS STRCK POINTER.
0a145 FE4E E6 415 LeR B SN LOADS HI RETURN ADDRESS.
00148 FEYD Ae as LOR R 6. X LOADS Lai BYTE OF ADDRESS.
80147 FE4F 30 €1 SUB R #1 SUB 1 FROM RETURN RDDRESS.
Qa148 FESL C2 ¢ SBC B #a .

88149 FESI EF €15 STR B &8N RESTORES RETURN ADDR. . TO
68159 FESS Ar &g STR A &.X THE BRERKPOINT LOCRATION.
80151 FES? 2@ €R ‘ BRA DEEBUG GUES TQ THE DEBUGGER.
aa1s52 * :

ga1ss * .

80154 FES9 81 €D LINE CMP R #%8D TESTS FOR AR C. R CLINE).
80155 FESE 2D 7D BLT JMPLOCN  GOES TG “JSRY ¢tJ) ROUTNE.
@u156 FESD ZE 4E BGT OFPNREG  SKIFS FOR NENT (TMR> TESTS
80157 FESF BD FCCPR JSR sSueZ MOVES CURSOR UR ONE LINE.
BU138 FEe2 31 FOFLIN INS CLEANS UF STRCK FOR

ga1s8 FEeS S ' INS DISFLARY GF C.R. >

vgisa *

aa1el *

0162 FEs4 8D 78  DEBRUG BSR NEWLIN  PRINTS "C.R. D"
63 FEsg 8D €132 DBRUGL B3R INPCHR — REARS IN COMMAND.

bel84 FESS BD FCAS JSR RTARRO  INSERT BLANK.

080165 FESB DE 48 LDX FCYAL LOADS CURRENTLY OFENED LOC.
80186 FESD 8D @9 BSR RUNBUG  EXECUTES DESUG CUMMAMND.
00167 FESF 20 FS BRA DEUGL GOES BRCK. FOR NEXT COMND.
00158 *

00159 *

88178 FET1 BD FC4R INFCHR ISR GETCHR  RERD IN CHAR INTO A

6a171 FET4 ED FCRC AR PUTCHR  DISFLAYS CHARACTER.

Q3172 FEFF/ 33 RTS RETURNS TG CALLER.

AL *

aaL74 #*

080475 ¥

89178 FEFTR 81 £  RUNBUG TMP R #5047 TESTS FGR A "PC" COMMAEND
QL77 FETR 20 IS gLy EFFSET  SKIFZ IF R "IE®™ ©COWMEND
20173 FEFC 2E 45 _EuT €T SKIPS FOR NENT COMND TZS
C0121 FEAD F- Lo ITRA 2N FEITORES BYTE DATA.

J0132 FE34 29 eo 5~ DsFRCR GOES TO GPEN THE LGCATION.
SR «

02134 .

Q0135 FESS 3L S0 CHANGE CMP R #%° TESTS OFR R SFACE COMND
13136 FES3 20 12 BLT ENECTY  3KIPS T ENIT BACK TO EXEC
QT FEER ZE 02 EGT OFNFRE  SKIFPZ FOR QTHER CHND TESTS
7 38 FEQC 3D Sic  SFACE  BSR INPNUM  INFUTS NEW BYTE CONTENTS.
189 FESE DE 40 LDX FCYAL LORDS OFENED BYTE LOCATION.
€J%%%3 FE20 A7 0O STA R o, x STORES NEW BYTE CONTENTS.
AR S, .

L3 . S ‘ , . -
3% FESz as QFNNAT TN - FORMS NEXT LOCATION ADDRES.
V1194 FE3S 20 &7 EFA DSPACR  GOES TO OFEN LOCATION BYTE.



aR204
JA205
anzas
aazar
cazeR
3214
20211
Jaz12
CO21E
3214
On218
onz1s
SO217
2218
apz19
ga22a

oas

FESS
FEST
FESS

Q3 FESA

FESC
FESD
FESE

FERL
FERS
FEARS
FERF
FEARZ
FEAR

FEAD &
FERF 2
FEEL .

FEES
FEE4
FEBS
FEES

FEBS
FERS

FEEB
A FEED

FEEF
FEC1

FEC3
FECS
FECY
FECS
FECA
FECR

FECC

- FECE

FED@
FED2
FEDY
FEDS
FEDS

FEDS
FED?I

- FEOR

FDS-VIN

81
=D
as
24

51
1
rE

Ag
a7
DF
86
A7
2a

81

R
()
e

31
31
3B

a1
2D
8D
43
SF

jotx
(-8

S1
S1
ok

=D
F

14
ES
B4
sip

aa

QFNPRE CMF R

ELT
CEN
BRA

*

*

EXECTY INS
INS
JMP

*

¥*

BRKSET LDR A
STR A
STN
LoA A
STA A
BRA

*

*

OFMREG CMP R
BLT
BGT
TSY
INN
INX
ERA

*

*

SETSTK TNS
ERA

*

*

QFNLAC BSR
OFNLCL 5TA B

=TR H
ERA

*

¥

EXIT CchMP A
BER
BGT
INS
INS
eTI

»*

w

QFNTBL CMFP R
BLT
BGT
BSR
ASL A
CLR B
BRA

* .

L 4

GOLACN INS
INS

JHMPLCN JMP

#&-
OFNNXT

DSPADR

ENEC

a. N
BRESAY
ERNACR
$£IF

T -
FPOFLIN

#5512
QFNLaC
OFHTEL

DSPADR

DEBUG

INFHNUM
PCYAL
PCYAL+1
DSFADL

#Fays
GULOCN
LINE

#E14

SETSTK
CHHNGE
INFCHR

GFNLC1

aN

TESTS FOR A "-" COQMHAND.
SKIFS FOR A "+" COMNAND.
FORMS FREV. LQCATIOW RCDR.
GOES TO OFEN THE LQCRTION

CLEANS UP THE STACK.
RETURNS TQ THE ENXECUTIVE.

LOADS CDATA AF OPNED LOCATN.
SAYES DATR OF OFNECD EYTE.
SAYES RDLR. OF BREARKFLGINT.
LORRS SOFTKARE INTUFR COMND
SETS AN SWI AT QFNZL. BYTE.
GGES TO NEXT LINE FOR COMNC.

TESTS FOR "tR" (STRCK TOF2.
GGES TO OFEN A LOCATICHN.
SKIFPS FCR MEXT TEST ({TPT).
GFPENS ToF-DF-57ACK.

FCYAL GETS STACK FOINTEE.
(CLERNS UF THE STALCK.

GOES TO DISFLAY THE T-0-=%

STACK FQINTER GETS PLYAL.
RETURNS TO INRPUT COMMAND.

LOACS A 15 EIT NUMEER.
STORES NEKLY OFENED
LACATISN FDOFESZ.

DISPLAYS CCONTNTS C&F LDOCATNM.

TESTS IF AN EXIT ©!E> COMD
SKIFS FOR THE "3Q" COMMAND
SKIFT FF MEXT CCoh TEST.

CLERRS UFP THE STACHK.

RETURNS FRCM &

A

Eo"?-;,::‘:" Lrl‘l "—.

TESTS iF A "TT" (TRELE).
GUES TC SET =TACK FTR (rs5:1.
SKIFS FOFE NEST TEST (SFPACEX.
LORDS A NITH SYMEOL (LRBL).
RLIGNS ROLFESS FOR

SYMBAL TRELE ENTRY.

SAVES AND DISPLRYS RDCORESS.

 CLEANS UP THE STACK.

JUMPS TO USERS PROGRAM.



PAGE 006  FDS-V3N
& 35 *
00256 * FOLLOWING ARE SUBROUTINES USED BY THE DEBUGGER.
Qo257 *
@258 FEDC 86 ¢ NEHLIN LDA A #$aD LOADS A CARRIAGE RETURN
@a259 FEDE 8D ZE BSR  PNTBF1  FRINTS A CARRIAGE RETURN.
ap260 FEEQ 26 JE LDR A #°2 LOADS A FROMPT CHARACTER.
00261 FEE2 20 3A BRA  FNTEFL  DISFLAYS FROMPTER CHAR
00263 * |
20264 * FOLLOWING INPUTS A 16 BIT NUNBER INTQ THEE 8A REGISTER
2SS ;
Q0266 FEE4 BD FC7S INPNUM JSR  EDITIN  INFUTS A STRING OF DIGITS
@n267 FEE? DE 2 LDX  SCNPTR  LOADS ADGR. OF FIRST DIGIT.
Q268 FEES 8D 37 BSR  ASCEIN  CONYERTS TO BINARY # IN BA.
QU269 FEEB 39 RTS RETURNS TO CALLER.
0o27a *
ae2r1 s
8o2r2 * FOLLOWING DISFLAYS THE LOCATION ADDR. & CONTENTS.
10273 Co
96274 FEEC DF 48 DSPADR STY  PCYAL  SAYES DPENED LOCATION ADDR.
@O27S FEEE 8D EC  DSPADL BSR  NEWLIN  FRINTS A "C.E. " AND ">"
Q0275 FEF S0 €A ESR  PNTCIG  FRINTS QUT "PCYAL" IN HEX.
@0277 FEF2 BD FCAS JSR  RTARRO  PRINT5 A 3FACE.
g0278 FEFS DE 4@ LDS  PCYAL  LOADS PTR. TO OPEND LOL.
T:°?9 FEF7 RS €8 LPR R @ & LOADS DATA FROM LGCATN.
.20 FEFS 8D €7 ESR  PNTBYT  FRINTS DRTA IN HEX FORMAT
@B281 FEFB 39 RTS RETURNS TO INPUT COMMAND.
00282 *
a0233 * |
G0234 FEFC 96 4@  FPNTDIG LDA A FPCYAL  FPRINTS THE 2 HI HEX DIGITS
00235 FEFE 8D €12 ESR  FNTBYT  OF OPENED ADDRESS.
00236 FFOE 95 41 LDR A FCVAL+L FRINTS QUT 2 LOW HEX DIGITS
Q8287 *
aaze3 *
33233 * FOLLOWING FRINTS OUT 2 HEX DIGITS.
60223 *
@0221 FFA2 CE €918 PNTBYT LDX  #16 LOADS 15 FOR BASE
00292 FFOS DF €14 S5TN  ARE STORES FOR CONVERSION
a0233 FFO7 SF CLR B - CLERRS HI 2 DIGITS
£2034 FFO/CE €035, LDX  #I0BUFF LOACS QUTFUT BUFF ADDRESS.
B029¢ *
53237 * FOLLOWING CONVERTS BYTE TQ HEN WITH LEAGING JERCSE
20238 *
pOs29 FFAB D7 36 CONVRT STA B I0BUFF+1 CLEREI SYTE FOR SECOND DIGIT. .
PA3C0 FFOD ED FFE4 ISR BINASC  CONYERTS TQ ASCII DISITS
80301 FF10 96 I§ LDA A IGBUFF  LOADS HI CIGIT
08102 FF12 D6 36 LOA B ICBUFF+1 TESTS BOTH DIGITS CONVTD
80303 FF14 25 €4 BNE  PNTBUF ~ SSKIFS IF BOTH DIGITS CONVTDOOIO4 FFLE
, 97 36 STA A TOBUFF+1 SET3 UP LG DIGIT.
_.385 FF13 86 3@ LDA A #5780 HIGH DIGIT GET5 A "@"
Jozae w*

00307 FF1A 8D @2 .PNTBUF BSR  PNTSFL  FRINTS QUT HI DIGIT.

| TR8308 FFIC 26 36 L0A A TOBUFF+1 LOADS LOW DIGI
J0309 FFIE BD FCBC FNTBF1 JSR  PUTCHR  DISPLAYS CCHARACTER.
02318 FF21 39 ’ RTS RETURNS TO CHALLING PRQGRAM.
@us11 *
2?9 sk eNn NF DFRIIGHRFR



FPAGE 897  FDS-VIN

o314
ea31s
ga316
“SAIL 7
318
aasils
egsza
oa21
ge3z22
eazz23
60324
apsz
eazas
80327
8az28
eoz29
e0330
Qo331
0az3s2
88333
8334
8a335
o338
8337
gazze
QeIze
86340
aa341
anaz42
3
busdd
09345
gu34é6
aaz4v
08348
0349
gu350
eezse
euz52
(RN
8a3;54
gazss
e8a356
COISS
Q3353

UTILITY PROGRAMS

ASCII TQ BINARY CONVERSION.

THE RSCII TQ BINARY ROUTINE CONYERTS FROM AN RSCII
NUMBER STRING FOQINTED TQ BY X TQ AN UNSIGNED 18 BIT
EINARY NUMBER IN BR C¢ACC B HAS THE HI BYTE. ACC R HAS
THE LO BYTE). THE ASCII STRING IS TERMINARTED BY A NON
HEXRPECIMAL CHARRACTER. UPQN EXITING, THE INDEX REGISTER
WILL PQINT TQ THE NENT CHARRCTER SFTER THE NUMBER
STRING.  THE BASE QF THE NUMBER STRING IS FASSED TG
THE ROUTINE IN ARA (ARA IS THE ARITHMETIC REGESTER A
LOCATED IN BYTES 88 AND 67 QF LON MEMORY). IF THE
ROUTINE IS ENTERED WNITH B KNOWN BSSE. PUT THE BASE
(BETHEEN 2 RAND 18> IN ARA AND ENTER THE ROUTINE AT
THE ENTRY POINT ENTRZ2..

R X R KX EXE R E R KRR ERERERER

CONVERSION FORMULA:

* RSCII NUMBBER STRING X[41.X[31.XL21.5C11 IN
*BASE Y

* BINARY MNUMBER =

* N IFPPI+NLI TP P2+ L2 THYPL+X[ L T 1@ OR
* BINRARY NUMBER = ‘
* CCCAFY+NTAT IR+ SR TIRY+R 2] YR+ X1 ]

*WHERE 1 IS THE EXFONENT QFEFATOR.
* X IS5 R CHARACTER & Y IS THE BASE.

% ¥ %

* ALGORITHM:

*ASCBIN: FORM THE BASE IN RRA EASED ON THE FIRST CHAR
* QF THE NUMEER S5TRIlia: INCREMENT CHAR. PTE. IM X
FEMTR2:  NUNBER (IN EAR) GETS 1%

*NXNTCHR: IF THE CUZZINT CHAR. PAINTED TO BY X IS5 NOT 5
DIGIT THEN EXNIT ELSE INCREMT CHARRLCTER FTR IMN INCE:.
CONVERT DIGIT Ta ZI0ARYs

NUHMEBER GETS NUMEER * BASE;

NUMBER GETS NUIISER + OIGIT;

GO TO UFERRTE UON THE NENT DIGIT (NXNTCHR).

* % X ¥ %%



GE

1368
161
1362
ITEI
1364
a36s
ERYYY
g3s87r
g368
gIe9
g3ra
837
1a3va
IBIFI
I0374
[ K
333786
Baz 7
a( 3
agsr9
ap3ea
ge381
eazez
aaxss
8e384
0389
89386
gazer
GR383
39333
aazIla
gass1
eass2
ga3Ieas
aaIss
3A°38
(RIS
QaIsr;
auzss
08389

ge8

FF22
FF24
FF26
FF28
FFZA
FF2C
FF2E
FF28
FF31
FF33
FF3S

FF37
FF33
FF339
FF3B
FF3D
FFIE
FF4@
FF42
FFéd
FF46
FF43
FF4A
FF4C
FFA4E
FFEn
FFS52

FFS4
FFSa
FFS7
FFS3
FFs2
FFSD
FFeg
FFeo
FF&2
FF&l

PDE~YIN

Re
81
2D
2E

-

=C

80

L
N )
ne
[ Sy,
=4

-

- -

39

- e

€a
=E
ge
£g
ER
g2

€18

62
1@
67

cie
ca

3 Gy
o ]

(el I

~ €

[ )
QDI

-

0D NN

2
D2 @

13
€

€9
9

ASCBIN

ocT
RSC1
HEX
ASC2
»*

*

ENTRZ

NNTCHR

ASCZ
#*

CNVASC

REXIT

LDR A
CMF A
BLT

EGT

Loa A
ERA

LpA R
INN
BRA
LDA
STH

DL

CLR
FSH
STH
LDA
INN
CmP
BLT
sue
ChP
BLT
chpP
ELE
sue
CMP
EGE
STR

P P T 1D D THTmM

STX
FPUL
BSR
ROD
AGC
FSH
LoN
ERA
FLL A
RTS

LT

a, x
#$57.
acr
HEX
#16
ASC1
#3

ASC2
#1es
ARBY

NUMBER

AR1
&~

#£@
REXIT
#3°0
#10
ASCS
#lec
REXIT
#7
#16
REXIT
DIGIT

THP

MULT
DIGIT
#2

TP
NSXTCHR

GETS CHR TO FORM BRSE.
TESTS FOR DECML STRNG.
SKIPS IF BRSE & (4%,

SKIPS IF ERSE 1&.

LOADS BRSE 1@ FOR CONYERSN.
SKIFS TO INC. TEXT PRINTR.
LORDS EBRSE & FOR CONVERZICN
INCREMENT FPTR T MENT CHAR.
SKIFS TQ SAYE BASE.

LOARDS BRSE 16 FOR CONVERN.
SAVES BASE IN BRSE#H.

GETS ©.

(LOW NUMBER ON STRCK..
CLEARS HI OF EASE.

BETS CHAR TO CONVERT.

INC TO MNEXT CHARACTER.
TESTS FOR END-OF-STRING.
EXITS IF END.

FOrRMS B. C. D. NUMBER.
TESTS IF DECIMRL DIGIT.
SKIPS IF DECIMAL.

TESTS FOR END OF STRING
ENITS IF NOT R HEX DIGIT.
FORMS A HEX B.C. 0. DIGIT.
TESTS FOR ENP~-(UF-STRING
EXITS IF CHAR - "F'"
SAYES LIGIT FOR ADD.

SAVES INDEN REG FOR MULT.
RESTORES LO OF "NUMESER".
NUMEBER GETS NUMBER #* ERZE.
NUMEBER GETS NUMNEER + DIGIT.

SAVES L0 QF rMUMEZR

RESTQSES STRING FAINTES
. .
:

R
FESTQRES "NUNSER"™ IMN &n
RETURNS TO CARLLING F=OURAIM.



L0 'Jj LSV AVE =N

126
21
122
423
424
425
~26

Rk Bt

'y
428
1429
430
431
J332
2433
434
D45
438

I Bl
A S

Rq38
439
440
Jildd L
PR )
G443
ERRNE
G348
diidde
RENE b
CU443
JO449
08459
110 t51
R, .32
-I453
20454
20455
g4ss
45 ?
HigsQ

262

FF&4
FF&6
FF&7
FFea
FF6R
FF&C
FF&E

FFra 3

FF72
FF74
FFT§
FF77
FF7s
FFTA
FFTC
FETD

FFTF
FF31

FF32 «

FF83
FF35
FFS6
FFS3
FFan
FF3C
FFSE
FFag
FF91

FPDS-VIN

DF
34
3@
&F
63

DE

o

61
€9

€2
a7
58

) EE

BIN1 LDXN ARB

*
*

»*

BINSTR LDX ThP

INASC S5TX ™P

BINARY TO ASCII

THE BINARY TO ASCII CONVERSIQN RQUTINE CONVERTS
A 16 BIT BINARY NUMEER IN THE BR REGISTR (REG B & REG A
TQ A STRING OF ASCII DIGITS.: THE RASCII STRING CRH 8E IN
ANY BASE FROM BASE 2 THROUGH BRSE 41. THE YALUE OF THE
BASE IS LOCATEDR IN THE ARITHMETIC PSEUDQ-REGISTER RRE
CARE IS LOOCATED IN BYTE ARY [LOC 4] AND BR2 L[LOC 37).
NHEN THE ROUTINE IS ENTERED. THE PQINTER TQ THE QUTPUT
LOCATION 1S PRSSED IN THE INDEN REG. WHEN THE ROUTINE
EXNITS, THE INDEX FOINTS TG THE LASYT DIGIT IN THE STRING
PLUS ONE.
A CONVERSION IS DONE BY THE METHOD QOF REFEATED
DIVISION.  THE LOHW ORDER DIGIT IS FORMED FIRST. THE
DIGITS ARE THEN PLACED OM THE STRCK UNTIL CONYERSION IS
COMPLETED. THE DIGITS RRE THEN FUFFED DFF THE STACK
AND PLACED IN THE QUTFUT STRING. THE TOP-0F-STACK 15
INITIALIZED TO HEX FF TO TELL WHEN RLL THE DIGITS
HAYE BEEN FOFPFED OFF THE STACK. RFTER THE DIVISIGN. THE
DIGIT (THE REMRINDER QF THE DIVISION OFERATION)
IS LOCRTED IN THE KR 8 PRRT OF ARA (BYTE 7). MWHEN
THE QUOTIENT OF THE DIVISION IS5 8, THEN THE CONYERSION
IS COMPLERTED.

SAVES OUTFUT POINTER.

DES /SETS THE TOF-OF-STACK TO
TSX - /ALL ONES TO TELL END OF
CLR a, X 7CHAR STRING (LAST CHAR IS
cam a. N ~PUT 0N STRACK FIRST). :

RESTORES DIVISOR (BRSE).
STx ARR

ESR CIVIDE  * QUATIENT IN BR GETS THE
REMAINDER OF # TO EE CONVERTED: REMRINDER IN RRA GETS
THE LOW QFJER DIGIT.

STR A THP1 SAVES A OF BR.

LOR R RRB LOAD DISIT (REMAINDER).

PSH A - STACK DIGIT (REVERSE QRDER>
LPA R TMP1 RESTORES A OF BA

TsT A - ATESTS IF QUOTIENT IS5 = @

ENE BIN1 FCSIGNIFYING THAT

TST 8 - W'THE CUNVERRSION

ENE BIN1 <IS DONED.

RESTORES QUTPUT PQOINTER

BINZ PUL A UNSTACK A DIGIT.

TST A - TESTS IF NEG (END?).

BFL  BIN4 SKIPS [F A DIGIT.

RTS EXITS FROM SUBRQUTINE.
BING CMP A #9 TESTS IF RESULT IS HEX.

BLE  BINS SKIPS IF DIGIT NOT HEX

. ADD A #7 FORMS HEX YALUE OF DIGIT

BINS ADD A #£°@  FORMS DECINAL CHARACTER

STA A &, X OUTPUTS CHARACTER.

INX FOINTS TO NEST CHARACTER.

BRA BINS GOES EACK FOR NEXT DIGIT.



PAGE

80460
06461
" 62
e 23
00464
00465
@ade6
ao4sv
80468
va469
Ggad4ra
60471
0adr2
0e4r3
aa474
aa4735
ga4re
047 s
a2a4rg
aa4y 39
ao48a
aa481
og482
ea4ss
aa484
8@483
aa48s

(s

audsy
aa49a

618

084391

ag492
68493

00494

ug49s
ga43s
Bgads7
80493
2043
S0
CEaesd
@302
gdsas
gisag
3508

40515
iS1s
Jguasyy

FFa3
FF a4
FF3Y

FFa3

FF93
FF3R
FF 3R
FFoC
FFS0
FF 3k
FFAL

1 FFAS

FFRS

& FFR?

FFA9
FFRB
FFAC
FFAD
FFRE

PDS-V3N

X AN
Oy ™ Oy

43

Y 1.0

€2
€L
€4
(g
€s
g

= N

*

EE R EFEFEFEREEEEEEXEEXTEFEREESE

MULTIPLY ROUTINE

THE MULTIPLY ROUTINE MULTIPLIES TWO 1& BIT BINARY
NUMBERS TOGETHER TO PRODUCE A 1& BIT RESULT. THE BH
REGISTERS RND ARR <BYTES & & 7> REGISTER ARE USED.

THE CONTENTS UF ARA ARE UNCHRNGED UFQON FROGRAM EXIT.

BA GETS BR * ARA

MULTIPLYING IS RCCOMPLISHED BY REPEATED ADDITIONS
OF ONE OF THE OFERARTORS (OFPERATOR ARAY INTQ THE RESULT.
THE RESULT STARTS QUT WITH R ZERO YALUE AND 1S SHIFTED
OVER ONE RFTER ERCH RDDITION. THE HIGHEST ORDER VALUE
IS ADDED IN FIRST AND THEN. GOING TQ THE RIGHT.
CTHUS SHIFTING THE ANSNER LEFT ONE TQ EBRING IN THE NENT
RIGHTMOST DIGIT) GETTING THE NENT LOWERMOST SIGNIFICANT
DIGIT. THE NEST RIGHTMOST BIT OF THE QTHER OFERAND
(THE ONE ORIGINALLY IN EA) I5 TESTED., AND IF ONE.
ANOTHER ALDITION TAKES PLACE. THIS IS REFEATED UNTIL
THE FINAL SUM IS FORMED.

MULTIPLY ALGORITHM:

*MULT: STACK BA; BA GETS 8; SET COUNT VALUE TQ 16:
*MULL: SHIFT BA LEFT L:

*
x>
*e

SHIFT LEFT ORIG BAR VALUE ON STRCK INTQO CARRY:
IF CARRY = @ THEN GO TO MUL2
BA GETS BA + HRA;

*MUL2: DECREMENT CRIUNT;

gt R B 2R I

M

muLe  DEC a N

IF COUNT # 8 THEN GO TO MuL1 ELSE ENIT.
ULT PSH A - FUTS THE ORIGINAL CUNTENTS
FPSH B - UF BA ONTQ THE STACK.
Ko A #15 LORDS_COUNT  VRLUE
SHA - ONTO™ THE STHCK.
CLR A - BA GETS ZERUED.
CLR B
TSX SET INDEN TO STACK.
uLL  ASL A - SHIFT LZFT EA.
ROL 6
ASL  2.X SHIFTS ORIG. BA QFERAND
ROL  1.X ONE LEFT INTO CARRY
BCC ~ MUL2 SKIP5 ARCDING IF CARRY = @
ADD A ARA - BA GETS BA + ARA.
ADC B AR

TESTS IF DONE.

- 8NE MULZ . ... GOES BACK IF NQT DONE.
INS CLEANS UP THE STACK.

" INS
INS

RTS EXITS ROUTINE.



0asis

oussy

060521
00522
8a52k
anazd

25
buaZs6
Qeeser
geo2y
Quszse
gasza
aa531
aasse
aeazs
HEsS3é
80538
gasss
gasxr
8as538
0539
rasyg
aas41
aas42
Bas4
gas44
80545
gasS4e
gas4y
08548
00 549

58
e w91
gassz2
8as553
88554
60555
gusss
Qess?
eass3
553
SN
agssl
guase
£easss
IEE4
TR AT
yisEs

DinsSe T

LA

FFAF
FFBa
FFB1
FFBS

FFES
FFES
FFBF

FFES
FFB3
FFB&
FFED
FFBF
FFCR

o~ -

3 FFCZ
FFCY :

FFCS
FFC3

72 FFCH
« FFCC

FFCE
FFDQ
FFD2

V3 T Oy g Oy

<+

Do

PgOumﬁd&ﬂubjbto&ﬂ

'Uwﬁ.

(8]
L

'
)

=28
S1

R
Es
Ae
oF
6F

€6
ar

€1
€1
I

£z
£l
i
11

cid

ky

£
£IS
i

DIVIDE ROUTINE

THE DIVIDE SUBROUTINE DIVIDES THE 16 BIT NUMEBER
IN THE BR REGISTERS BY THE 15 BIT NUMBER IN THE FPSEUDQO
REGESTER RRA (LOURTED IN EBYTES & & 7).  UFON ENITING.
ER WILLL COMNTARIN THE QUOTIENT OF THE DIVISION AND RRAH
WILL CONTRIN THE REMAINDER. THE DIVIDEND ER IS RIVIDED
BY THE DIVISOR ARA (1. E. BA/ARR ).

DIVIDE RLGORITHM:

Xx REEXREE XX EE X

*DIVIDE NS4 GETS BA (BR IS PUT ON THE STRCK):

X1.2 GETS THE 16 BIT ARAR YALUE (ARA PUT ON THE STACK):
* COUNT GETS 1 + THE NUNBER OF NONSIGWIFICANT EBITS IN
* THE DIVISOR [LEFT JUSTIFY N1.2 TQ FIRST 1 BIT. COUNT
* GETS 1 + THE # OF LEADING ZEROS IN X1.21 [COUNT WILL BE
* FROM 1 TQ 171:
* BR GETS N3.4 [RESTORES BRI
* X3.4 GETS 8 [INITIALIZES THE QUOTIENTI:
*DIVY3: ER GETS BA - N1,2:
* IF THERE WAS R BORRQM [I. E. DIVIPEND IN BA < DIVISOFR
* IN X1,2 (ARAX1 THEN EA GETS BA + X1.2 [ORIGINAL Ed
* VALUE RESTORED] & CRRRY CLEARED EL'E CRRRY IS SET:
*DIVS: X3, 4 [QUOTIENT] GETS CRRRY LEFT 'HIFTED IN:

* N1, 2 [DIVISIORI GEYS SHIFTED RIGHT QNE PLARCE WITH ZERS

*¥ FILLED IN FROM THE LEFT SIDE;

¥ DECREMENT COUNT:

: EXIT IF DONE ELSE GO TQ DIVI:

a

*

E

* .

DIVIDE PSH g - LOARDS. DIVIDEND INTO N3, 4.
PSH
LDA A AR1 LOARDS DIVISAOR FROM HRA.
LDPAR B ARB K
P5H B -~ PUTS DIVISOR INTO K1.2
PSH R
DES SET UP SPRCE FOR COUNT.
TS INDEX GETS STRCOK POINTE
LA B #1 INITIRLIZE COUNT.
TST 1. TESTS FOR HI DIVISR BIT ON
BEMI DIV2 SKIFS IF ON

DIV1 INC R - COUNTS LERDING ZERNDS.
ASL &N LEFT JUSTIFIES N1. 2
RJL 1.5
sMT DI”‘ SKIFS IF NI LERD lJJ ::FO
CNP R #17 TESTS FOR ARLL JER:: DIVISGR
ENE DIy GOES ERCK IF SIfS LEFT.

DIVZ2 5T R o, % SETS CUUNTER. -
LCa B . N "BR GETE GRIGINAL
LR R 4.8 DIVIDEND “HLUE.
CLR S N CLERRS N3. 4 FUR FORMATION

CLR N8 OF THE QUUTIENT.
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gesre
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0582

a1z

FFD4
FFDE
FFDE
FFDA
FFDC
FFDE
FFDF
FFE1
FFEZ

" FFEY

52 FFEE
3% FFE3
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—
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IOV
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FFEC
FFEE
FEF&
FFF2
FFF3
FFF4
FFFS
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