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=>AGE I OO:t. 

Jt100i . 
)(3002 

J . 
30005 
98l1B6 
JOOO? 
JflOt.18 
)0009 
3tl01tl 
30011 
J8012 
J00.1.3 
)0014 
J0015 
30016 
3001? 
!100.18 
30019 
!JB02tl 
Jtl021 
]0£122 
J002] 
30024 
J[lft25 
!JOB26 
6082? 
e,::i.:;i ·- ·i 

[ . -· 
60030 
80031 
1)0032 
00033 
!30034 
00835 
1)0036 
got131 
!)0038 
08839 
!JBB40 
80041 
08042 
80043 
00L144 
00045 
00(146 
00047 
00848 
00049 
80050 
68851 
Ot1052 
[l(H:1i:::'? 

f. l 
f,;11.;1055 
l10056 
00057 
L1L1058 

PDS-VJA 

000L1 
0002 
8004 
00f14 
0003 
tl806 
0006 
80t17 
8008 
OOOA 
L100.C 
OOOE 
fl011 
tl014 
0016 
OOlA 
0L11C 
OOlE 
OEl20 
0022 
8024 
0026 
002A 
802C 
082£ 
0030 
0832 
0035 
0046 

1 

* 

NAN 
OPT 

PDS-VJA 
Q .• NOG 

* PROGRANNED Br' ERIC JAf'1ESON 

* 
* COP~RIGHT 19?6 SPHERE CORPORATION 

* 791 50. .51.:10 J.J. ; BOUNTIFUL UTAH 841.:110 

* { 

* 
* 

SPHERE RESERVES ALL RIGHTS FOR THE REPRODUCTION .. 
DISTRIBUTION flND USE OF THE PDS SOFTNARE. 

* 
* 

NO COPIES NAr' BE NADE OR DISTRIBUTED J.JITHOUT TH!t 
UR I TTEN PERN I SS I ON OF SPHERE CORP. 

* 
* 
* THE PROGRAN DEVELOPNENT S'r'STEN <'PDS V:JA ) IS A SET OF 
* PROGRANS RESIDING ON ERASflBLE PROGRANNABLE READ ONL 'r' 
* !1ENOR'r' i·JHICH ALLON EVEN THE SNALLEST USER TO USE HIS 
* SPHERE S'r'STEN AS A CONPLETE CONPUTEP S'r'STEN FOR THE 
* DEVELOPNENT OF CONPUTER PF.:OG,~'ANS. 
* TOUARD THIS END.. THE 4 PDS EPRONS CONTAIN A CURSOR 
* BASED EDITOR.· A NINI-ASSENBLER .. AND THE SPHERE DEBUGGING' 
* AID <'SDA ) .. AS I.JELL AS A SET OF UTILIPr' ROUTINES TO DO :16 
* BIT NULTIPL'r' AND Dil/IDE .. ASCI I-T0-8INAR'r' .. ANO 
* 8 I NA.Rr'-TO-ASC I I ROUTINES. 

* 
* 
* 
* 
* 
TNP EOU 
TNP1 EOU 
ARB EOU 
ARJ EOU 
AR2 EOU 
ARA EC~U 
AR1 EOU 
ARO EOU 
DIGIT E@_! 
OUTEND EOU 
BUFAD,q EDU 
BUFEND EOU 
OUTBUF EOU 
SRCADR EOU 
DSTAD .~ El~U 
ENDNEM EOU 
CSRP T.'< EOU 
8UFPTR EOU 
BUFFLO E@_I 
BUFFHI EOU 
SCNPT,q EOU 
SRCASM EOU 
ONDVAL EOU 
ST'/1\i'AL EOU 
BRKSAV EL~U 
BRk'ADR EL~U 
EDIT EOU 
IOBUFF EOU 
PC\IAL EQU 

NENOR'r' NAP 

$L10 
$02 
$04 
$04 
$0:£° 
$1.:16 
$06 
$1.:l? 
$08 
$OR 
:f.OC 
!OE 
$11 
$14 
$16 
$lA 
:t1C 
$1E 
$26 
:122 
$24 
$26 
$2A 
$2C 
$2E 
$30 
$32 
$35 
$40 

16 BIT ACC. PSEUDO REG B. 
_HI B~'TE OF ARB. 
_LO B'r'TE OF ARB. 
16 Bl'r' ARITH PSEUDO REG A. 
_HI B'r'TE OF ARA. 
_LO B'r'TE OF ARA. 
B'r'TE USED B'r' ASCB IN FOR TNP. 
END OF OUTPUi BUFFER TDff. 
START OF I/D BUFFER <' PTR) 
PTR. TO END OF l/O BUFFR. 
START OF OUTPUT BUFFER. 
SOURCE FOR TEXT NOi/ES. 
DEST. ADDR. FOR TEXT NOVE. 
LAST ADORES OF REAL NENOR«r'. 
PTR TD CURSER ON SCREEN. 
TENP PTR USED B'r' OUTSTR. 
PTR TO END OF LOl1J EDIT TXT. 
PTR TD START OF HI TEXT. 
PTR. TO 8UFFRD TXT START. 
PTR TO ASSNBLR SOURCE CODE. 
HAS ASSNBLR OPERND VALUE. 
.VALUE PUT IN ASSN. S'r'f1TBL. -
TENP SAVE FOR Bt~J<.PT DRTA. 
ADDDRESS OF BREAKPOINT. 
0 IF EDITOR IS NOT RUNNING. 
I -0 BUFFER FOl~ DEBUGGER. 
PROGRAN COUNTER FOR ASSN. 



:;\AGE 803 PDS-\13A 

]0064 
J1Jl1A°5 - ' 

g~ 
00068 
!.10069 
!JOO?O 
08071 
30072 FCOO 

* 
* 
* 
* 

INITIALIZATION 

* THE INITIALIZATION ROUTINES SET UP THE INITIAL VALUES 
* UPON S'r'STEN RESET. 
* · 

ORG 
01FF RESTRT LDS J0073 FCOJJ 8E 

J0t174 FC03 JO 
300?5 FC04 DF 26 

$FCOO 
#:tlFF SETS STACK' POINTER 

00076 FC06 DF OC 
000?? FCOS 86 07 
00078 FCOA 8? F001 
00079 FCOD CE OFFF 
00080 FCiO DF OE 
@0081 FC12 DF lA 
80082 . 
@0083 
@0084 
@8085 
00086 
@008? 
00088 
00089 
00090 e- . . 
f~ 
0t109J 
00894 
00095 FC14 SD lC 
00096 FC16 8D 20 

* 
* 
* 
* 
* 
* 
* 

TS/\' 
STX 
ST.'x.' 
LDA A 
STA A 
LD.\' 
STX 
STX 

SRCASN 
BUFADR 
#JJ? 
$FO!Jl 
#$FFF 
BUFEND 
ENDNEN 

NOVES STK' PTR TO INDEX REG 
SETS ASSENBLR OUTPUT PTR 1 
IN IT INPUT BUFFR ADDR. 5 
!NHTLZ. KE'r'BOARD p IA. 

LAST LOCATN OF NENOR'r'. 
!NIT END-OF-EDIT BUFFR. ) 
!NIT ENO-OF-NEN ADDR. ) uci~i; 

CONNAND LANGUAGE 

* THIS EXECUTIVE ACCEPTS C0~1NANDS FRON THE KE'r'BOARC1 TO 
* DETEF:NINE J.JHAT UTILIT'r' 15 TO BE RUN. INVALID CONNANDS 
* J.JILL SPACE THE CURSOR DOUN ONE LINE. DO NOT SPACE OFF THE 
* BOTTON OF THE SCREEN. 
* 
* 

0009? FC18 BD FD16 .EXECl 
00098 FCiB BD FE5C 

BSR 
BSR 
JSR 
.JSR 
CNP A 
BNE 
JSR 
CNP A 
BNE 
BSP. 
CNP A 
BNE 
JNP 

HONE 
CLEAR 
CRLF 
INPCHR 
#$01 
EXEC2 
ASNBLR 
#$05 . 
EXEC::S 
EDITOR 
#$04 
EXEC1 
DEBUG 

CSRPTR IS HONED. 
CLEARS SCREEN 
NEJcJ LINE. 
GETS ~~ DISPLA'r'S CHR . 
TESTS IF ASSENBL 'r' CONHD. 
SKIPS IF OTHER CONNAND. 
JUNPS TO ASSENBL PRROGRN. 
TESTS IF CONTRL 'E''. 
SKIPS IF NOT EDIT CND. 
JUNPS TO EDIT TE,'.<T. 

80f199 FC1E 81 01 
00100 FC20 26 BJ 
00101 FC22 BD FDAl 
00102 FC25 81 05 
00103 FC2? 26 02 
00104 FC29 SD JS 
00105 FC2B 81 04 
00106 FC2D 26 £9 
0010? FC2F 7E FE4F 

EXEC2 

EXEC3 TESTS FFOR CONTRL "D ·' . 
LOOPS BACK IF NOT DEBUG. 
JUNPS TO fr£BUGGER. 

,. 



DAGE Otl4 PDS-\.'JA 

f3fli09 
~l01.1tl 
lY .. " '·1. 

( 

00.113 
0011.4 
130115 
00116 
301.1.? 
30118 
JIJ:t..19 
Jtl12tl 
~0121 
30122 
ft012J 
90124 
00125 
l][1126 
00:1.2? 
!Jt1128 
[10129 
!JO:t.Jtl 
00:1.3:1. 
!)0132 
!Jfl:t.33 
!30:1.2:4 
[10135 
!JD1. <1:: 
I~ ' 

o'rtrs 
!301.39 . 
00140 
!38141 
!J0142 
00143 
00144 
30145 
]0:1.46 
081.4? 
::30:1.48 
001.49 
30150 
ft{)151 
00152 
!313153 
00:1.54 
30155 
00156 
:31315? 
30158 
90159 
36160 
901~1 
f : .. ~ 
t:rc1ib.S 

00164 
001.65 
!3 

* 
* 
* 

THE EDITOR 

* THE EDITOR ALLOUS INPUT FRON THE KE'r'BOARD INTO A 
* BUFFER NENOR'r'. INPUT IS DISPLA'r'ED .ON THE SCREEN. J.JHEN 
* IT IS T'r'PED IN .. THE SCREEN TE.\'T CAN THEN BE EDITED B'r' USE 
* OF THE CURSO.'t. J.JHEN THE SCREEN IS! FULL O.R EOIT ING IS 
* FINISHEDJ THE DATA IS SCROLLED OFF THE SCREEN INTO THE 
* EDIT BUFFER. Jc/HEN TEXT IS SCROLLED OFF THE TOP OF THE 
* SCREEN.. IT IS STORED FRON THE BUFFER ADDRESS POINTER 
* <'BUFADR.> TO THE LON BUFFER POINTER <BUFFLO). BUFFLO 
* PO I NTS TO THE END OF TEXT + ONE <'I. E. IT PO I NTS TO THE 
* FIRST UNUSED B'r'TE). NHEN IT IS SCROLLED OFF THE BOTTOn 
* OF THE SCREEN.. IT IS STORED IN THE TOP OF THE ED IT BUFFER. 
* THE TEXT GOES FRRON THE HIGH BUFFER POINTER <BUFFHI) TO 
* THE END OF BUFFER POINTER (BUFENCO. BUFFHI POINTS TO 
* THE END OF TEXT - ONE (I. E. IT POINTS TO THE LAST UNUSED 
* B'r'TE IN THE BUFFER.J. J.JHEN THE TEXT IS SCROLLED UP 
* OFF THE TOP OF THE SCREEN.. TEXT IS TAKEN FRON THE HIGH 
* AREA OF THE EDIT BUFFER AND DISPLAYED ON THE LAST LINE OF 
* THE SCREEN. J.IHEN TEXT IS SCROLLED DOJ.JN OFF THE BOTT9N .. 
* TEXT.. IF AN'r' E.\'ISTS.. IS NOVED FRON THE LOl·J EDIT BUFFER 
* AREA TO THE TOP LI NE OF THE SCREEN. 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

{GUFADR, 8UPFL0l, BUFFHI--'J, /JUFE, 

JLIIINIEI IB ·lulF IF \E IRl~I I. 11 I / I 1°/A/r/A !"'/ 
* 
* * CSRPTR 

·* SCNPTR 
* BUFADR 
* BUFEND 
* BUFFLO 
* BUFFHI 
* BUFLEN 
* 
* 
* 
* * 
* * 

POINTERS USED 

POSITION OF CHARACTERS INSERTED ON THE 5CREEN 
POSITION OF START OF EDITED TEXT ON SCREEN. 
START OF TE.\'T BUFFER IN NAIN NE/10,l('r'. 
END OF TEXT BUFFER IN MAIN NENORt,'. 
END OF TEXT SCROLLED OFF TOP OF SCREEN. 
START OF TEXT SCROLED OFF BOTTON OF SCREEN. 
NOT CURF.'ENTL 'r' USED. 

EDITOR CONNANDS 

* "UP ARROW' NOVES CURSOR UP ONE LINEi CSRPTR GETS 
* CSRPTR-32; CALL NDRFLO. 

* "DOI.JN ARRON" f10VE5 CURSOR DOI.JN ONE LINE; CSRPTR GETS 
* CSRPTR+J2; CALL OVRFLO. ~ 

* * "RIGHT ARROW' NOVE :::. CURSOR ONE POSITION RIGHT; CSRPTR 
* GETS CSRPTR+li CAL L OVRFLO. 



DAGE 005 PDS-'v'3A 

[lf1.1.6? 
on1 .. ~.9 
t ) 
Ot17tl 
01.:1.17.1. 
001?2 
ft01?3 
L101?4 
ft 01. ?S 
@01?6 
fl ff.177 
801?8 
!JL1.179 
@0180 
f10.1.81 
Otl.1..82 
001.SJ 
00.1..84 
!)fl.185 
!30186 
6818? 
Otl188 
Of11.89 
001.90 
!Jt.11.91. 
ft0192 
f1 01. 9J 
r : 
g~ 

* "LEFT ARRON" NOVES CURSOR ONE POSITION LEFT; CSRPTR 
* GETS · CSRPTR-1.; CALL NDRFLO. 

* "CONTROL ~~ LEFT ARRON (ON l<.E'r'BOARD)" LEFT ~rUSTIF'r' CURSOR.i 
* CSRPTR GETS CSRPTR TRUNCATED; CALL NDRFLO FOt;: SCNLOC CHK. 
* I 
* "PUTCHR" OUTPUTS CHARACTER.: CSRPTR GETS 
* CSRPTR+1. ,; GOES TO OVRFLO. 

* * "ENDCHR" TERNINATION CHA.I(; CLEAR EDIT FLAG.: 
* EXIT THE EOITOR. 

* * "HONE" HONES CURSOR POINTER.: CSRPTR GETS E080; NDRFLO. 

* "CLEAR" CSRPTR TO END OF THE SCREEN GETS SPACES. 

* * "CTRL I 11 INSERT A LI NE AT THE LAST LI NE ON THE SCREEN.: 
* CALL OVR1 <'SCROLLS UP ONE LINE.>; CSRPTR GETS EJ.EO. 

* * . 11 CTRL D 11 DELETE LAST LI NE.: SCROLL DONN ( UNDR2),; 
* CSRP TR GETS E1 EO. 

* 
* 
* 
* * OVERFLOJ.J CHECKS IF SCROLL UP IS NEEDED; IF IT IS.. IT 
* SCROLLS UP AND NOVES DATA .TO J~ FRON THE BUFFERS. 

* * OV,l(FLO: IF CSRPTP ( E200 THEN RETURN.: IF EDIT IS ON THEN 
* OVR1 : BUFFLO+ GETS SCNPTR TO ···c. R. ,·; 
* DSTADR GETS CSRPTR GETS ElEO «LAST LINE ON SCREEN).: 
* IF EDIT IS ON AND 8UFFHI ( BUFEND THEN NOVE THE TEXT 
* FRON BUFFHI TO ,.C.R. " TO THE LAST LINE. · 

* 
* 
* 
* * UNDERFLOW CHECl<.'S IF SCROLL DOJ.JN IS NEEDED AND NO'v'ES 
* DATA TO AND FRON THE BUFFERS. CURSER HAO BEEN 
* NO'v'ED OFF THE TOP OF THE SCREEN AND IS NOl~ PUT AT THE 
* HONE POSITION ON THE SCREEN. 

* * NDRFLO: IF CSRPT.'t ) DFFF THEN RETURN <'GO TO OVRFLO.>; 
* IF EDIT FLAG IS ON THEN NOV£ LAST LINE TO BUFFHI 

00196 
0019? 
00198 . 
00199 
8020tl 
08201 
!;10202 
00203 
00204 
00205 
00206 
00207 
06208 
002!:19 
130210 
8021:1. 
80212 
08213 
002.1.4 
13L1215 
00216 
98217 
!3tl 2.18 
l? - - 1 

·* ON DOJ.JN.: SCRLDN.: CSRPTR GETS EOBO; NOVE LINE FRON 
* BUFFLO TO FIRST LINE ON THE CRT. 

* 
* 
* 
* * NOTE : DON"'T SCROLL OFF SCREEN IN EXEC UNTIL AFTER 
* THE ED I TOR HAS BEEN RUN. 
* .. 

~ * NOTE: £1/ER'r' LINE NUST HAVE A C.R. ON IT. 

2 



PAGE 006 PDS-VJA 

00222 FC32 CE £000 HONE 
00223 FC35 DF 1C 
tl'~ ·-,,4 FL~3? 39 
f. ·'5 
00226 * CLEAR 

CLEAR1 

LDX 
STX 
RTS 

#$£0L10 
CSRPTR 

#$60 
#$£2l1tl 

LOADS HONE POSITION. 
STORES HONE IN CURSOR PTR. 
RETURNS TO CALLER. 

LOADS BLANK <C. R. ). 
LOADS END-OF-SCREEN PTR. 
DECRENENTS BLANKING PTR. 
BLANKS LOCATION. 

0022? FC38 C6 60 
00228 FC3A CE E200 
Ofl229 FCJD 09 
002JO FC3E E? 00 
0023:1.. FC40 9C iC 

LOA B 
LDX 
DEX 
STA B 
CPX 
BNE· 
RTS 

OJ X 
CSRPTR 
CLEARi 

TESTS IF DONE. lOC. '13:: t='8 
00232 FC42 26 
08233 FC44 39 
00234 
t:1ft2J5 
00236 

* 
* 
* 

BRANCHES BflCk' IF NOT DONE. 
RETURNS. 

Ofl237 
Ot1238 * GETCHR INPUTS A CHARACTER INTO RCC A UITHOUT 

NOV I NG THE CURSOR.. AND BLINKS THE CURSOR. 
00239 
00240 FC45 DE 1C LDX CSRPTR LOADS CRT CURSOR POSITION. 
00241 FC4? 63 00 CON t:l) ~\· CONPLINENT <'FLASH POSITION.>. 
00242 FC49 CE 26FO 
08243 FC4C 09 ~GET1 
00244 FC40 27 F6 \ •1 ~.,. rc 

00245 FC4F ?D F001 
.00246 FC52 2A F8 

LDX #9968 LOADS BL INK COUNT VALUE. 

l DEXvem'"" ~ f'f:!,~~- -iCOUNT GETS COUNT-1. 
BEO'" ·artcHR1 - RESETS CTR 14HEN TINED OUT. 
TST $Ftl01 ~$:A TESTS IF A CHAR T'r'PED IN. 
BP~.--~·;~~·~GET11c· " BRANCH IF CHAR NOT ENTERED. 

0024? FC54 DE 1C LDX CSRPTR LOADS CU.~SOR POSITION. 
00248 FC56 A6 00 LOA A ti .. X TESTS IF BLINKED <"SOLID). 
00?49 FC58 2A 02 BPL GET::; SKIPS .IF NOT BLINKED. 
f . iO FC5A 6:J 00 CON O .• X CLEARS THE CHARACTER. 
oe~51 FC5C 86 FOOO GET2 LDA A $Fl1BO LOADS A HI TH CHAR. 
00252 FC5F 39 
80253 
00254 
88255 
08256 
L':fft257 
Ot1258 · 
00259 FC60 DE OC 
00260 FC62 OF 20 
88261 FC64 DE OE 
00262 FC66 DF- 22 
80263 FC68 SD CS 
00264 FC6A 8D CC 
00265 FC6C 9? 32 
00266 FC6E DE 1C 
0026? FC70 OF 24 
00268 
@13269 
002?0 FC?2 80 0:1.. 
8027:1.. FC?4 81 18 
002?2 FC76 26 ft4 
80273 · FC78 7F 0032 
eo~"'?4 FC?B 39 
r; 75 FC?C 8D 02 
~?6 FC?E 20 F2 

2 

RTS '-,.. RETURNS TO CALLER. 
- I:, ( . 

* 
* 
* 
* 
* EDITOR IS THE NAIN ENTRY POINT FOR EDITING. 

* EDITOR LDX 
ST.'x.' 
LDX 
STX 

REEDIT BSR 
BSR 

EDITRD STA A 
EDITIN LDX 

STX 

* 
* £DREAD BSR 
ENDCHR CNP A 

ED:1.. 

BNE 
CLR 
RTS 
BSR 
BRA 

BU FA DR 
BUFFLO 
BL/FEND 
BUFFHI 
HONE 
CLEAR 
EDIT 
CSRPTR 
SCNPTR 

GETCHR 
#$18 
ED1 
EDIT 

INSERT 
£DREAD 

BUFFLO GETS THE 
VALUE OF BUFADR. 
BUFFHI GETS THE 
VALUE OF BUFEND 
ENTR'r' PO I NT FOR 
RE-EDITING TEXT. 
TURNS ON EDIT NODE . ;~ 
SETS SCNPTR TO CSRPTR. 

, ... f I ,, 

X GETS CSRPTR ~~ A GETS CHR. 
TESTS FOR AN "ESC" CHAR. 
SKIPS IF NOT EDIT END. 
TURNS OFFI ED IT FLAG. 
EX I TS THE ED I TOR. 
EDITS CHARACTER. ~ 
GOES FOR NEXT CHARACTER. 

A 



r·AGE 007 PDS-VJA 

00278 
€10279 
00280 
e··~,s1 

L~82 
flt283 
00284 
8fl285 

FCSO 
FC82 

00286 FC84 
88287 FC86 
00288 
00289 
Ot1290 FC88 
8829:1 FC8A 
00292 FCSC 
80293 FC8E 
00294 
00295 
00296 FC90 
0029?~C92 
60298 FC94 
88299 FC96 
6t1301:.1 FC98 
EH:1Jl11 
00302 
OOJ:OJ FC9A 
60304 FC9C 
Ot1305 
Ort.$06 
£~1? FC9E 
l.1 .J.08 FCAl:.1 
fft1Jl39 FCA2 
0031tl FCA4 
€10311 FCA5 
Otl312 
88313 FCA? 
003:14 FCA9 
80315 FCAB 
00316 
8831? 
06318 

81 09 
2D 16 
2E t12 
26 78 

8:1 OD 
2D A6 
2E 02 
86 60 

81 1 "' .::.. 

2D 2A 
2E 08 
DE .1C 
20 1F 

SD JF 
20 6A 

81 14 
2D 26 
2E 03 
t19 
20 13 

81 :1.F 
2D 8D 
.... ~ .::J 

.-., 
ti.:. 

* If; ' 

* 
* 
* 
* INSERT 

* 
* CR 

* 
* RTCSR 

RTARRO 

* 
* OELETE 

* 
* LFTCSR 

* CLER 

* 
* ALL 
* 

-
FOLLONING IS THE !1AIN EDITOR EXECUTION LOOP. 

CNP A #$t19 TESTS FOR A CONTROL ,,· 1 ,,·. 
BLT DELETE SKIPS TO DELETE CON MD. 
BGT CR SKIPS FOR NEXT TEST. 
BRA OVR:1 SCROLLS UP ONE LINE. 

CNP A #$flD TESTS FOR CARRIAGE RETURN. 
BLT HONE SKIPS .IF HONE CSR CONND. 
BGT RTCSR GOES TO NEXT CONND TEST. 
LDA A #$60 LOADS INTERNAL C.R. VALUE. 

CNP A #$12 TESTS FOR RIGHT ARRON. 
BLT SU832 SKIPS IF AN "UP ARROW'. 
BGT LFTCSR SKIPS IF A "LEFT ARROt.J". 
LD:.'.:,' CSRPTR LOADS CURSOR POINTER .. 
BRA PUTCHl STORES .. ~ INCRENENTS. CSR. 

BSR UNDR2 SCROLLS DONN 1 LINE. 
BRA OVR2 CSRPTR GETS E1EO <"LAST LIN). 

CNP A #$14 TESTS IF "LEFT ARROW". 
BLT ADD32 Sl<'I'PS IF II DOt.JN ARRON 11

• 

BGT CLER SKIPS F!JR NEXT TEST. 
DEX SUB. 1 FRON CSRPTR. 
BRA PUTCH2 STORES CURSER POINTER. 

CNP A #$:1.F TESTS FOR CTRL BACK ARRON. 
BLT CLEAR GOES TO CLEAR SCREEN. 
BEl~ LFTJST MOVES CS,'< TO LEFT OF SCREEN. 

OTHER CHARACTERS FALL THRU TO PUTCHR. 

.. 



PAGE 008 PDS-VJA 

00320 . 
0@321 
011322 
I ')] 

~4 -?-v 
oo~~~ c~(, . ... 
00.)c.:o FL.AD DE 1L. 
0032? FCAF 81 OD 
00328 FCBl 2? 04 
00329 ~CBJ A? oe 
00330 FCB5 81 60 
00331 FCB? 27 SD 
00332 FCB9 08 
80333 FCBA DF 1C 
0032-'4 FCBC 20 :t.2 

08336 
t.1022 7 
00338 
00339 
00340 
00341 

0EtJ43 
00344 

"='45 
tl '46 
88347 

Bt.1349 
. 00350 

Ot.1351 

FCBE 
FCCO 
FCC2 
FCC3 
FCC4 
FCC6 

FCC8 
FCCA 
FCCB 
FCCC 
FCCE 

00352 
J111 ~5~ ..-:c \:JV 

DE 1C: 
C6 20 
09 
5A 
26 FC 
20 06 

C6 20 
08 
5A 
26 FC 
DF lC 

t.'-""""'- C:: r 
00354 FCDO 8C EOOO 
00355 FCDJ 2C OB 
00356 FCD5 D6 32 
06357 FCD? 27 02 
80358 FCD9 8D 6D 
00359 FCDB BD fD?J 
88360 FCDE SD JR 

-* PUTCHR DISPLAr'S A CHARACTER ON THE CRT DISPLA'r' AND 
* INCRENENTS THE CURSER POINTER AS NELL AS CHECKING 
* AND HANDLING CARRIAGE RETURNS. 
* 
* 
* PUTCHR LDX 

CNP A 
BEO 
STA A 
CNP A 

CRLF1 BEL~ 
PUTCHl IN.'.< 
PUTCH2 ST.\' 

BRA 

SUB32 LDX 
LDA 8 

SUB32A DEX 
DEC 8 
BNE 
BR/-1 

ADD32 LDA B 
ADDJ2A INX 

DEC B 
BNE 

ADD2 STX 

CSRPTR 
#$OD 
CRLF1 
o .. x 
#$60 
CRLF 

CSRPTR 
NDRFLO 

CSRPTR 
#32 

SUB32A 
ADD2 

#32 

ADDJ2A 
CSRPTR 

LOADS OLD CSRPTR. 
TESTS FOR EXTERNAL C. R. 
SKIPS TO DO A C. R. L. F. 
DI SPLA'r'S CHAR ON SCREEN. 
TESTS FOR INTERNAL C. R. 
SKIPS FOR CR. LF. 
INCRENENTS CSRPTR. 
SAVES 'Nft.J CSRPTR. 
TESTS FOR OVRFLO ~~ UNDRFLO. 

LOADS CURRENT CRSR POSITION. 
LOADS LOOP COUNT. 
DECRINENTS CSRPTR. 
DECRINENTS LOOP COUNTR. 
SKIPS BACK IF NOT DONE. 
SKIPS TO CHECJ<: UNDRFLO. 

LOADS LOOP COUNTER. 
INC:RE. CSRPTR IN INOEX. 
DECRINENTS LOOP COUNTER. 
SKIPS BACK IF NOT DONE. 
SA\lES CSRPTR. 

* NDRFLO (UNDERFLOJ.J> CHECKS FOR THE CURSOR GOING OFF THE 
* TOP OF THE SCREEN. THE iNDEX REG. CONTAINS THE CURSOR 
* POINTER UHEN THE ROUTINE IS ENTERED. 
* 
* NDRFLO CPX 

BGE 
LDA 8 
BEO 
BSR 

UNDR2 JSR 
BSR 

#$Ef100 
01/RFLO 
EDIT 
UNDR2 
NOVE2 
SCRLDN 
NOVEJ 

TESTS IF CSRPTR )= DFFF. 
SKIPS IF CSRPTR GREATER. 
TESTS IF EDITOR IS ON. 
SKIP TO EXIT IF EDITOR OFF. 
f10VES LAST LINE TO BUFFHI. 
NOV ES ALL LINES DOUN ONE. 
NOVES BUFFLO TO TOP OF CRT. 

. . . 

. 17 
I ' 
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OOJ62 * OVERFLON CHECKS FOR SCROLLING UP <CURSOR IS OFF 
f~11.'?6."? * THE BOTTON OF THE SCREEN); INDEX CONTAINS THE CURSOR 

64 * POINTER UPON ENTR'r'. 
~65 ~lb * 
ftB366 c (cf- * 
0036? FCEO SC E20L1 OVRFLO 
00368 FC£3 28 12 
00369 FCE5 8D 11 
00370 FCE? D6 32 
003?1 FCE9 2? OC 
00372 FCEB DE 22 
003?3 FCED 9C OE 
803?4 FCEF 2~06 
003?5 FCFl 8D 44 
60376 FCFJ DE 14 

CPX 
BNI 
BSR 
LDR B 
BE a 
LDX 
CPX 
Bfl~ 
BSR 
LDX 
STX 003?? FCF5 OF 22 

8€t3?8 1FCF? 39 
00379 fC,~ £> 

O\IRE,\'T RTS 
* l?t.1380 * 0038:1. * 

#$£200 
OVREXT 
OVR1 
EDIT 
OVREXT 
BUFFHI 
BUFEND 
OVREXT 
-NOVElA 
SRCADR 
BUFFHI 

TESTS AND EXITS IF 
CURSOR ON SCREEN. 
DOES OVR1 CHECKING. 
TESTS IF EDIT IS ON. 
£,\'ITS IF IT IS OFF. 
LOADS HI TEXT POINTR. 
TESTS IF PTRS NOT EOU. 
EXITS IF NO TEXT. 
NOVES CHRS TO LAST LI NE . ._~-\ 
RESETS NEJ../ BUFFH I , 
LOCATION. I 

EXITS BACK TO EDIT 1 

t10382 * OVR:1. DOES ACTUAL SCROLLING UP. 
00383 * 
00384 FCF8 D6 32 OVR:1. 
00385 FCFA 2? OA 
00386 FCFC DE 20 
00387 FCFE DF 16 
00388 FDOO DE 24 

:=:9 FD02 BD 34 
~0~~004 OF 20 
BOJ91 FD06 SD 58 OVR1A 
80392 FD08 CE ElEB OVR2 
00393 FD68 DF 1C 
08394 FDOD DF 16 

LDA 8 
BE a 
LD.'.'' 
ST.\' 
L ~ 
BSR 
ST.\' 
BSR 
LDX 
STX 
STX 

EDIT 
OVR1A 
BUFFLO 
DSTA.R 
_c PTR 
NOVE1 
BUFF LO 
SCRLUP 
#$£1El1 
CSRPTR 
DSTADR 

TESTS IF EDIT IS ON. 
SKIPS IF EDIT OFF. 
LOADS TE.X.'T PTR LOJ.J. 
DESTINATION OF TEXT NOV£. 
SOU,CE. FOR NOVE. 
NO\!ES L Ul1 TO BUFFFLO. 
SAVES NEJ.J BUFFLO PTR_ 
SCROLLS SCREEN UP L 
CU.'tSOR GETS PUT ON 
LAST LINE. 
IN IT DEST FOR NEXT NOVE. --

t18J96 
€10397 

* FOLLOJ../ING NO!/£ THE CURSOR. 

00398 FDOF 06 :1.D 
08399 FD11 C4 EO 
00400 FD13 D? 10 
00401 FD15 39 
00402 
08403 
00404 FD:1.6 8D 80 
88485 FD18 20 F5 

* LFT JST LDA B 

* 
* 

AND 8 
STA B 
RTS 

CRLF BSR 
BRA 

CSRPTR+l LOADS LO B'r'TE OF PTR. 
#$EO TRUNCATES TO LEFT OF LINE. 
CSRPTR+1 SAVES L. .J. ED PTR. 

RETURNS TO ED I TOR. 

ADDJ2 LI NE FEED. 
LFTJST CARR !AGE RETURN. 

,. 
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80487 
00408 
@~41)9 

~o 
Of1411 
00412 
00413 
00414 
ft041..5 
00416 
0041? FD1A DE 24 
00418 FD1C DF 16 
00419 FD1E DE 20 
00420 FD20 9C OC 
00421 FD22 2? 23 
00422 FD24 ng 
00423 FD25 9C OC 
00424 FD2? 27 08 
00425 FD29 09 
00426 FD2A E6 06 
0L":t42? F02C Cl 60 
00428 FD2E 26 F5 
f10429 FDJO 08 
00420 FDJ1 DF 20 
80431 FD33 20 03 

-:--:­,,_, 
L <4 
00435 
00436 
Ofl43? 
(JL14J8 
00439 
00440 
00441 
[1fl442 
00443 
80444 ~'\)?) 
00445 <fDJ5 DE 14 
08446 FD3? 08 
00447 FDJ8 E6 00 
00448 FD3A DF 14 
00449 FDJC DE 16 
08450 FDJE E? 00 
00451 FD40 08 
80452 FD41 DF 16 
00453 FD4J C1 60 
00454 FD45 26 EE 
00455 rfD4? 39 

f pt.jS 

* NOVE INSTRUCTIONS NOVE FRON ONE BUFFER AREA TO 
* ANOTHER BUFFER AREA. 

* 
* 
* * NOVE3 CALCULATES THE SOURCE ADDRESS OF THE DATA IN 
* BUFFLO (JF IT E.\'ISTS.J FOR NOVING TO THE FIRST LINE ON 
* THE CP.T. . NOVE 1 IS THEN ENTERED TO DO THE NOV I NG. 
* 
* NOVEJ 

NVJ1 

NV32 

* 
* 

LDX 
ST.\' 
LDX 
CPX 
BEO 
OEX 
CP.\' 
BEO 
DEX 
LDA B 
CHP B 
BNE 
INX 
STX 
BRA 

SCNPTR 
DSTADP 
BUFFLO 
BUFADR 
NOV EXT 

BUFADR 
N\.'32 

01 ,\' 
#$60 
N\/31. 

BUFFLO 
NOi/El 

NOVE1 

CSRPTR GETS EOOD <'HONE.!. 
SETS /'TOVE ADDRESS. 
LOADS L.0 BUFFR ADDR. 
TESTS IF DATA STRING. 
EXITS IF ENPTY. 
NO\!ES BACK FRON BLANK. 
TESTS IF SRCADR = BUFFA DR. 
NOi/ES IF STAPT OF LINE. 
NEXT LONER CHAP. 
GETS SOURCE CHAR FOR TEST. 
TESTS FOR "C. R. ". 
SKIPS BACK UNTIL "C. R. ". 
POINTS BACf<.' TO FIRST CHAR. 
SAi/ES LO ADDRESS. 
NOVES DATA. 

* N0\1£1 NOVES A SET OF . CHARACTERS FRON EITHER THE TOP . 
* LINE OF THE SCREEN TO BUFFLO OR FRON BUFFHI TO THE 
* BOTTON LINE OF THE SCREEN. THE SOUF<CE ADDRESS IS PASSED 
* IN THE IND£.'.«.' REG. .. THE DESTINATION ADDRESS IN DSTADR .. 
* AND THE NOl/E IS TERNINl~TED B'r' A "C.R. " IN THE LINE OF 
* TEXT BE I NG NOV ED. 

* 
* 
* 
* 
NOVE 
NOVE:1.A 
NOVE1 

LOX 
IN.\' 
LOA 8 
STX 
LOX 
STA 8 
INX 
STX 
CNP 8 
BNE 

MOVEXT RTS 

SRCAOR 

0) x 
SRCADR 
DSTADR 
e .. x 

DSTADR 
#$60 
NOVE 

LOADS SOURCE ADDRESS INTO X. £ 
POINTS TO NEXT SOU.~CE CHAR. 
LOADS SOURCE CHARACTER. 
SAVES THE SOURCE PO INTER. 
LOADS DESTINATION A0DRESS. 
STORES CHAR. IN DESTINATION. 
NEXT DESTINATION FWDRESS. 
SA\IES DESTINATION PTR .. 
TESTS IF NOVE FINSHED <'CR.>. 
SKIPS BACK IF NOT DONE. 
RETURNS TO CALLER. 

,. 

\ . ~' 
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{') - 157 
L~58 
Dl1459 
00460 
00461 
00462 
00463 
00464 
00465 
08466 
0046? 
08468 FD48 8D BE 
00469 lff:b"'4F1 5F ~"" 
t104?0 FD4B J? 
004?1 FD4C E6 00 
08472 Ffi4E 08 
00473 FD4F Ci 60 
f1L':14 ?4 Ffi51 26 F8 
004?5 FD5J DE 22 
004?6 FD55 E? 00 
Ol':l4?? FD57 09 
00478 Ffi58 DF 22 
00479 FD5A 32 
08480 FD5B Cl 00 
c10481 FD5fi 26 F6 
ti•.,482 ( FD5F 39 

~~ 

' 

00484 
00485 t~o5Y 
00486 FD60 CE EOOO 
00487 FD6J E6 26 
00488 FD65 E7 00 
00489 FD67 08 
00490 FD68 SC EiEO 
00491 F068 26 F6 
60492 FD6D OF 1C 
08493 FD6F BD FCJS 
00494 ( FD72 J9 

~\).,, 

f101/E2 SUBROUTINE 

* * THE NOVE2 SUBROUTINE NOVE5 THE LAST LINE ON THE 
* SCREEN TO THE HIGH AREA OF THE BUFFEJ;: < BUFFH I .J DUR I NG 
* SCROLLING. THE TE.\'T IS TENPORARIUr' STORED ON THE STACI<' 
* 'f>URING THE NOVE. THE NOVE . IS TERN! INATED B'r' A "C. R. ". 
* THE TEXT IS STORED AT BUFFHI ON DOWN. 
* 
* * 
* 
NOVE2 BSR 

CLR B 
N\121 PSH B 

LDA B 
I N,'x; 
CNP 8 
BNE 

Nl/22 LDX 
NV2J STA 8 

DEX 
STX 
PUL B 
CNP B 
BNE 

NOVEX RTS 

OVR2 

STACK 
o .. ,'x,' 

#$60 
N\121 
BUFFHI 
o .. x 
BUFFHI 

#00 

X GETS ADDR OF LAST LINE. 
SETS TERNINATION FOR 
POPPING. 
LOADS SOURCE CHAR. 
PO I NTS TO NEXT CHAR. 
TESTS IF LINE TO "C. R. " 
NOVED TD STflCK. 
INIT DESTINATIOU 
STO.'<ES CHAR. 
POINTS TO NEXT LOCATION. 
UPDATES BUFFER PTR. 
GETS NEXT CHAR. 
TESTS IF ALL CHPS STORED. 
Sk.'IPS BACK IF NOT STORED. 
RETURNS TO CALLER. 

* SCROLL UP NOVE~ ALL LINES UP 1.. ..~ CLEARS LAST LINE. 

* SCRLUP LDX #:tEOOO 
SCRP1 LDA 8 $20 .. X 

STA 8 00 .. X 
IN.\' 
CP.\' #:tE1EO 
BNE SCRPl 
STX CSRPTR 
.JSR CLEAR 
RTS 

SETS CRT H0!1E POSITION. 
GETS CHAR FRON NEXT LINE. 
STORES CHAR ON PREV. LI NE. 
POINTS TO NEXT LINE. 
TESTS IF NOVE DONE. 
GOES BACK IF NOT DONE. 
SETS CSRPTP TO LAST LINE. 
CLEARS LAST LI NE. 
EXITS. 

.. 

.. , 
'.' 
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00496 * SCRLDONN NOVES ALL LINES OCPJ.JN ONE AND 
e ~.t97 -.1 

L\,..,,1,~9 8 ~s{n 
* CLEARS THE TOP LI NE ON THE SCREEN. 

[10499 FD?3 CE ElOF SCRLDN LD.\' 
00500 FD?6 E6 00 SCRD1 LDA B 
80501 FD78 E? 20 STA B 
00502 FD?A DF 1C STX 
00503 FD ?C 09 DEX 
00504 FD?D SC DFFF CPX 
80505 FD80 26 F4 BNE 
60506 FD82 C6 60 LDA B 
0L150? FD84 08 SCRD2 INX 
00508 FD85 E? 00 STA B 
00509 FD8? SC E01F CP.X.' 
00516 FDSA 26 F8 BNE 
08511 ( DBC 39 RTS 

. ~;:\)'6 \) 

#$E1DF 
o .. x 
$20 .. g 
CSRPTR 

#$DFFF 
SCRD1 
#$60 

o .. x 
#$E01F 
SCRD2 

. INITIALIZES THE POINTER. 
LOAOS DATA TO ,, BE NOVED. 
NOi/ES DATA DONN ONE LI NE. 
SAVES CURSOR. : 
POINTS TO NEXT B'r'TE. 
TESTS IF NOVE FINISHED. 
SKIPS BACK IF NOT DONE. 
LOADS BLANK TO CLEAR LINE. 
POINTS TO NE,\'T CHARACTER. 
CLEARS B'r'TE ON LINE 1. 
TESTS IF LINE 1 CLEARED . . 
SKIPS BACI<.. IF NOT CLEARED. 
RETURNS. 

00513 
00514 
00515 

* 
* 

OUTSTRING PRINTS OUT THE STRING BETUEEN THE 
OUTBUF POINTER AND THE BL/FENO POINTER. 

00516 FDBD DE 11 
0051? FD8F A6 00 
l1 11518 FD91 DF lE 
~j1_9 FD93 BD FCAD 
0~20 FD96 DE lE 
00521 FD98 9C OA 
00522 FD9A 27 OJ 
00523 FD9C 08 
fl0524 FD9D 20 FO 
00525 <f:D9F 39 Y,,p.~ 

* OUTSTR LD.x: 
OUT1 LOA A 

DUT2 

ST,\' 
~TSR 
LOX 
CPX 
BEQ 
INX 
BRA 
RTS 
NOP 00526 FDAO e/; 

00527 * 

OUTBUF 
o .. x 
BUFPTR 
PUTCHR 
BUFPTR 
OU TEND 
OUT2 

OU Tl 

BUFPTR GETS START OF TEXT. 
LOADS CHAR TO BE PUT OUT. 
SAVES $0UP..'CE PO INTER. 
PRINTS CHAF<ACTER. 
RESTORES POINTER. 
TESTS FOR END-OF-TEXT. 
EXITS IF END OF TEXT. 
INCRE. PTR TO NEXT CHAR. 
GOES BACI< FOR NE.\'T CHAR. 
EXITS ROUTINE. 
UNUSED LOCATION. 

00528 * END OF ED I TOR PROGRAN. 
0{:1529 * 
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1]11.531 
l.. ,.,;..?. 2 
ff~JJ 
08534 
005J5 
005]6 
0053? 
fl05J8 
00539 
00548 
00541 
[1tl542 
0054] 
00544 
00545 
00546 
0054? 
00548 
80549 
i.10550 
00551 
Oft552 
Otl55J 
00554 
00555 
OL1556 

~~~ 
ft0559 
00560 
00561 
00562 
00563 
0@564 
00565 
fti.1566 
Oft56? 
00568 
00569 
00570 
00571 
805?2 
t1057J 
885?4 
Otl5?5 
80576 
005?? 
88578 
00579 

* 
* 
* 

THE MINI-ASSENBLER 

I 

* THE NINI-ASSENBLER IS A FI.\'ED-FIELD ONE INSTRUCTION 
* PER LINE 2 PA5S ASSENBLER. THE NINI-ASSSENBLER FORNAT 
* IS DESCRIBED ON PAGES 9-2 AND 9-J OF Tl-IE SPHERE 
* OPERATORS REFERENCE NANUAL. 
* THE THO PASSES ARE ~·EOUJRED TO FORN THE LABEL 
* ADDRESSES. THE SECOND PASS EOUATES THE ADORESS FOR 
* LABLES REFRENCED BEFORE THE'r' ARE DEFINED IN THE PROGRAN. 
* 

* ON ENTR'r': 
* SRCASN = ADDRESS OF SOURCE TE.\'T TO BE ASSENBLED. 
* BUFFLO = ADDRESSED OF OBJECT CODE PRODUCED. 

* ON EXIT: 
* PCVAL <'PROGRAN COUNTER VALUE) = LAST LOCATION OF 
* THE ASSENBLED OBJECT PROGRAN. 

* 
* 
* 
* * ALGORITHN: 
* 
*ASNBLR: SET PASS COUNT TO ZERO,; SET PCVAL TO DSTASN.• 
*ASf11A : OPEl~AND VALUE FORNED IN "ONDVAL " : 
* A GETS CHA,r;.; IN .\''5 <'OPERAND n.1PE).: ,\' GETS X+?.: 
* IF CHAR ,\'6 IS A "ffJ" THEN ONDVAL GETS VALUE FRON SW1BOL 
* TABLE ELSE ONDVAL GETS VALUE FRON ASCBIN CON\lERSION.: 
*S'r'NBL: EaUATES S'r'NBOL (PC VAL uE Is THE " " S'r'NBOL 
*CL ABEL J) TO A LABEL VALUE: 
* SW1VAL GETS PCVAL 
* IF X(l) IS AN "=" THEN SW11/AL GETS ONDVAL.: 

.*IF X<'1.> IS NOT A "=" OR A SPACE THEN IF SECOND PASS THEN 
* EXIT ELSE START SECOND PASS.; 
* LABEL ENTR~' IN SW180L TABLE GETS SW1VAL 
*LDOP: PUT OPERATION CODE INTO THE OBJECT CODE : 
* CONVERT .\'<'2)-X(J) INTO BINAR'r'; 
* SAVE PCVAL 
'* P. C. GETS P. C. +1.• 
*OPRND: FORM OPERAND IN OBJECT CODE: 
* FORM ONDVAL INTO PROPER SIZE BASED ON CODE IN X<'6),; 
* STORE NEJ.J OPERAND VALUE IN NENOR'r'.: 
* P. C. GETS P. C. +1 OR 2.; 
* GET NEXT LI NE OF SOURCE.; 
* GO TO ASM:1.A.: 
* 
* 

,. 

1}J 

~ .. 
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w~'5B1 FDA1 ?F 0004 flSf18LR CLR ARJ INIT. PASS CTR TO FRST PASS. ) 
~""l ·"\ FDA4 DE 20 ASN1 LDX . BUFFLO SETS PC CNTR TO START OF '\ . 
l1l-.. BJ FDA6 DF 40 STX PC VAL . OBJECT CODE. 
0L1584 FDA8 DE 26 LDX SRCASN LOADS AODR FOR FIRST LINE. 
00585 FDAA DF 02 f~Sf11A ST.X.' TNP1 SAVES ADDR OF1 CURRENT LINE. 
00586 FDAC A6 08 LDA A 8 .. :~ LOADS S'r'NBOL i <LABEL) . 
0058.? FDAE E6 07 LDA 8 7) ,':< LOADS OPERAND T'r'PE CODE. 
Ot1588 FDBfl C1 40 CNP B #$-'@ IF @ .• LOADS DATA IN S'r'NBOL 
00589 FD82 27 68 BEO INDADR ADDRESS .. GOES TO S'r'NBL. 
Of~590 FDB4 08 INX SETS INDE.\' TO START OF 
1:.10591 FD85 OB INX OPERAND NUNBER. 
80592 FDB6 t1S IN.X.' 
00592 FOB? 08 INX 
08594 F088 08 INX 
00595 FD89 08 INX 
00596 FDBA 08 INX 
0059? FDBB BD FF22 JSR ASCBIN CONVRTS # TO BINAR'r' IN 8-A. 
00598 FDBE D? 2A ASN18 STA B ONDVAL STORES OPERAND VALUE IN 
00599 FDCO Q7 

-· I 28 STA A ONDl/AL +1 ONDVAL. 
Ot1600 * 00601 * 00602 * 00603.' * FOLLOt·JI NG FOR NS THE VALUE FOR THE LABEL. 
00604 * 00605 FDC2 DE 02 S'r'f18L LD.\' TN Pl LOADS ORIG LINE PTR INTO .~'. 
OA606 FDC4 A6 00 LDA A o .. ,\' LOADS S'r'NBOL (LABEL). 
~17 FDC6 E6 01 LOA 8 1 .. ,\' LOADS LABEL CONTROL CHAR. 
tt: 08 FOC8 DE 40 LDX PC VAL . LABEL VALUE GETS PCVAL. 
l10609 FDCA DF 2C STX S'r'NVAL 
00610 FDCC Ci JD CNP' 8 #$'"= TESTS IF LABL IS Et~UATED. 
00611 FDC.E 26 06 BNE ASN2 SKIPS IF NOT EOUATED. 
006:1.2 FDDO OE 2A LDX ON OVAL LABEL VALUE <SW1\!AL) GETS 
0061.3 FD02 OF 2C STX S'r'NVAL THE OPERAND VALUE. 
0@614 FDD4 20 OE BRA ASNJ CONTINUES EVALUATION. 
00615 FDD6 Cl 20 · ASf12 CNP 8 #$··· TESTS FOR END-OF-PROGR AN. 
tlfl61.6 FDD8 .-.-:-.:: ,. OR BEl~ ASNJ SKIPS IF SPACE (NOT END) . 
0061.? FDDA ?D 0004 TST ARJ TESTS IF SECOND PASS. 
fH:161.8 FDDD 27 01 BEt~ ASN2A EXITS IF SECOND PASS. 
00619 FDOF 39 RTS 
00620 FDEO D? 04 ASN2A STA B ARJ SETS CTR TO SEC ONO PASS. 
80621 FDE2 20 co BRA ASN1 GOES BACK FOR SECOND PASS. 
08622 * 00622 * OL;i624 "' 00625 * FOLLOJ.JING PUTS THE LABLE VALUE IN THE S'r'NBOL TABLE. 
80626 * 00627 FDE4 SD 41 ASNJ BSR S'r'NPTR x GETS S'r'NBL TABL ENTR'r' ADR. E 
00628 FDE6 96 2C LDA A SYNVAL STOl~ES THE LABEL 
00629 FDE8 A? 00 STA A l1 .• x ADDRESS <'S'r'NVAL) INTO THE 
€30636 FDEA q .-

... b 2D LDA A S'r'f'1VAL +1 S'r'NBOL TABEL. 
00631 FDEC A? 01 STA A 11 x 

• 

,, 
' ... .. 
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!:.10633 
( -;4 
~5 FDEE DE 02 
t10636 FDFO 08 
00627 FDF1 08 
00638 FfiF2 08 
00639 FDF3 A6 00 
00640 FDF5 81 20 
80641 FDF? 27 OR 
06642 FDF9 BD FF22 
00643 FDFC DE 40 

. 00644 FDFE A? 00 
00645 FEOO 08 
00646 FE01 DF 40 
0064? 
OL1648 
1.10649 
L10650 
00651 
00652 FEOJ DE 02 
00653 FE!.:.15 A6 06 
00654 FEO? DE 40 
00655 FE09 81 45 
00656 FEOB. 2E J1 
0065? FE6D 27 2:1.. 
00658 FEOF 81 44 
f -59 FEll 27 22 
t1Mt'60 
00661 
0L1662 
00663 
ft0664 
00665 FE13 DE 02 
00666 FE15 08 
0066? FE16 A6 00 
00668 FE18 81 60 
00669 FE1A 26 F9 
08670 FE1C 08 
00671 FE1D 20 88 
0L1672 
00673 
00674 
006?5 
1.10676 
006?? 
006?8 FElF SD 06 
00679 FE21 EE 00 
00680 FE23 DF 2A 
00681 FE25 20 98 
00682 
00683 FE2? 48 
€1""''-';84 FE28 SF 
l\.,, ... B5 FE29 9? 01 
08686 FE28 D? 00 
8068? FE2D DE OB 
08688 FE2F 39 
0 

* FDLLOt.JING FORNS THE OPERATION CODE. 

* LDOP 

* 
* 
* 

LDX 
INX 
INX 
IN,\' 
LDA. A 
CNP fl 
BEO 
.JSR 
LDX 
STA A 
IN 
STX 

TNP:1. 

o,x 
#$ ·' 
OPRND 
ASCBIN 
PC\.'AL 
o .. ,\,' 

PC VAL 

LOADS ORIG LINE POINTER. 
. SETS X TO POINT TO 

THE OP CODE Cr ARS. 

GETS OP CODE CHAR INTO A. 
TESTS IF OP CODE EXISTS. 
SKIPS IF NONEXISTANT. 
CONVRTS OP CODE TO BINARY 
LOADS POUITR TO OBJECT CODE. 
STO ~OP It TO .JECT CODE 
SETS TO NEXT OBJ CODE LOCUI. 
SAVES P. C. PO INTER. 

* FOLLOJ.JING STORES INTO THE OBJECT CODE THE SIZED OPERAND. 

* 
OPRND LDX 

* 
* 
* 

LDA A 
LDX 
CNP A 
BGT 
BEQ 
CNP A 
BEO 

TN Pi 
. - '·' b .• .-'i 

PC VAL 
#:t"'E 
REL TIV 
EXTEND 
#$''[1 
DIRECT 

L DADS SOURCE LI NE PO INTER. 
LOADS OPERAND SIZE CHAP . 
LOADS .\' NITH OBJ CODE PTR. 
TESTS LENGTH T'r'PE. 
SKIPS IF AN "R" OPERRN~ 
SKIPS IF RN "E" SIZE OPRND. 
TESTS IF SIZE CHR E.\'ISTS. 
SKIPS JF "D"CONND EXISTS. 

* FOLLOl.JING GETS THE NEXT LINE. 

* AS/'14 
RSN4A 

* 
* 
* 

LDX 
INX 
LDA A 
Cl1P A 
BNE 
INX 
BRA 

T!1P1 

o ... \' 
#$60 
ASN4A 

ASNiA 

LOADS START OF LINE IN 
ORDER TO FI ND NE.:...:r LI NE. 
LOADS CHAR FRON SORCE LI NE. 
TESTS FOR A CARRP1GE RETURN. 
SK I PS BAK WIT IL C. R. FOUND. · 
POINTS TO FIRST LINE CHAR. 
GOES BACK TO ASSN. NEXT LINE 

* THE FOLLOUING ARE SUBROUTINES USED BY THE NAIN CODE. 

* 
* 
INDADR BSR 

LD.~· 

STX 
BRA 

* SYNPTR ASL A 
CLR 8 

LOAN< STA A 
STA B 
LDX 
RTS 

S'r'NPTR 
tl, x 
ONDVAL 
SW18L 

TMP+1 
TNP 
TNP 

GETS CONTENTS OF 
SW180L LOCATION. 
STORES AS OPERAND. 
RETURNS TO FIX LABEL VALUE. 

MUL T LABEL B'r' 2 TO FORM 
POINTR INTO 5r'NBOL '{ABLE. 
LOADS POINTER INTO THE 
SYMBOL TABLE INTO X 
RETURNS TO CALLER. 
RETURNS. 

{' 
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00696 FEsO D6 2A 
CV''~~1 FEJ2 E? 0L1 
f [::)2 FE34 OB 
o'trt9J FEJ5 96 28 
00694 FE3? A? 00 
00695 FEJ9 08 
08696 FEJA DF 40 
0069? FEJC 20 05 
t..=~0698 
tl0699 FEJE 08 
00700 FE3F DF 40 
00?01 FE41 . 96 28 
130702 FE4J 90 41 
OO?OJ FE45 09 
00704 FE46 _A7 00 
00?05 FE48 20 C9 
00706 
tltl?tl? 
08708 

) 

EXTEND LDA 8 
STA B 
IN.\' 

DIRECT LDA A 
STA A 
INX 
ST.\' 
BRA 

REL TIV INX 
ST.\' 
LDA A 
SUB A 
DEX 
STA A 
BRA 

* 

ONDVAL STORES HI Br'TE OF OPERAND 
ax INTO OBJECT CODE. 

INC PC TO POINT TO NXT ND. 
ONDVAL+i STORES L.O Br'TE OF OPERAND 
~X INTO OBJECT CODE. 

INC .. ~ SAVE P. ,'C. TO POINT TO 
PCVAL NEXT BYTE . 
ASN4 GOES TO J.JORK ON NEXT LINE. 

PC VAL 
ONDVAL+1 
PCVAL +1. 

o, ,\' 
ASN4 

INCRINENT P. C. PTR TO POINT 
TO NXT BYTE S SAVE P. C . . 
LOADS LO Br'.TE OF OPERAND. 
FORNS REL AT I VE OFFSET. 
INSERTS RELATIVE Br'TE INTO 
OBJECT CODE. 
GOES TO · ASSNBL NE.\'T LI NE. 

* END OF THE RSSEN8LER PROGRAN. 

* 
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on11s1 
l( -. ..., 

ll~J 
I 00084 

0[1085 
00086 
0008? 
00088 
00089 
00090 
00091 
00092 
00093 
00094 
[lflB95 
00t196 
00L19? 
00098 
Ot:1099 
00100 
OB.101 
00102 
00103 
00104 
08105 
00186 

I e '3? ; 
O~E: 
t10109 
Otl.110 
80111 
00112 
80113 
00.1.14 
t:1L1115 
001.1.6 
Otl.11? 
00118 
80119 
0012EI 
0012:1. 
00122 
80123 
00.1.24 
130125 
130126 
8012? 
00128 
88129 
00.1.JO 
00131 

~33 
00134 
80135 
001J6 
e 

* 
* 

DEBUGGER 

* THE DEBUGGER FOR THE PDS S'r'STEN NRS DESIGNED TO 
* PROVIDE A VERSATILE TOOL FOR USE IN PROGRAN TESTING AND 
* DEBU(JGING. IT ALLOJJS FOR BREAKPOINTS.. NINI-ASSENBLER 
* S'r'NBOL TABLE REFERENCING .. STACK NANIPULATION AND 
* INPUT IN EITHER HEXADECINAL OCTAL OR DECINAL. 
* THE DEBUGGER PRINTS A PRONT CHflRACTER ")" ON El/ER'r' NEH 
* LINE AN INSTRUCTION CAN BE TYPED IN J.JHENEVER THE CURRSOR 
* IS BLINKING .. EXCEPT NHEN A NUNBEF: IS BEING T'r'PED IN. • 
* THE DEBUGGE.t:( CALLS THE EDITOR J.JHENEVEP A NUNBER IS TO BE 
* INPUT.. SO CORRECTIONS CAN BE NADE IF THE NRONG DIGIT IS 
* T'r'PED IN. THE POINTER "PCVAL" POINTS TO THE CURRENTL 'r' 
* OPENED B'r'TE LOCATION. THE DEBUGGER OPERATES ON NHATEl/ER 
* B'r'TE IS POINTED TO B'r' PCVAL. FOP. FURTHER DETAILS SEE THE 
* SECTION ON THE DEBUGGER IN THE OPERATORS REFERENCE NANUAL. 

* * THE DEBUGGER IS INPLENENTED B'r' A SNALL ROUTINE TO SET 
* UP ENTR'r' (DEBUG) AND A LARGE ROUTINE NHICH DOES A RANGE 
* CON PARE TO FI ND THE PROPER CONNAND AND THEN E.\'ECUTES THE 
* CONNAND (RUNBUG). NOTE THAT SINCE CONNANDS ARE 
* INTERPRETED B'r' RANGE .. AN'r' KE'r' STRUCK NILL PRODUCE 
* A CONNANO EXECUTION .. SUCH AS A " .. " BEING INTERPRETEO 
* AS A II+ II CONNAND. 

* 
* 
* * CONNANDS: 

* * "C.R. " LINE - PRINTS ")" OUT ON A NEN LINE. 
* " " CHANGE - THE SPACE CONND CHANGES CONTENTS FRON 'r' TO Z. 
* "+" OPNN.\'T - OPENS NEXT LOCATION. 
* "-" OPNPRE - OPENS PRP.'IOUS LOCATION. 
* "8" BRKSET - SETS A BREAKPOINT AT THE OPENED LOCATION. 
* "C" CLRBRk: ~ CLEARS BRKPOINT. NUST BE DONE BEFORE EXIT. 
* "E" EXIT - PERFORN RTI - E.\'ECUTE AT BRKPOINT LOCATION. 
* "G" GOLOCN - STA.~TS E.\'ECUTION flT OPENED LOCATION. 
* "0" OPNLOC - OPENS LOCATION THAT IS T'r'PED IN AFTER "0". 
* "R" OPNREG - OPENS THE TOP-OF-STACK LOCATION. 
* "5" SETSTK - SETS THE STACI<: TO THE OPENED LOCFIT ION. 
* "T" OPNTBL - OPENS LOCATION IN S'r'f180L TABLE OF NE.\ 'T CHR. 

* 
* 
* 
* * SUBROUTINES: 

* * INPCHR - INPUTS A CHAR. INTO A AND PRINTS IT. * INPNUN - INPUTS A NUNBER INTO B-A FRON THE KEYBOARD. 
* PNTB'fT - PRINTS ACC A AS 2 HE.\' DIG! TS ON THE SCREEN. 
* PNTDIG - PRINTS 8-A AS 4 HEX DIGITS ON Tf/E SCREEN. 
* NElc/LIN - PRINTS A C R. AND A ")" ON THE SCREEN. 
* DSPADR - PRINTS B'r' TE ADDRESS (.':<.\'.~X> AND B'r'TE CONTENTS O''r'.> 
* AS >XXXX Y'r' ON Tf/E SCREEN. 

* 
,. 

' ...... 
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001J8 FE4A ORG $FE4A 
00139. * 
O~tl FE4A BD FCBE BGPOP1 JSR SU832 NOVES CURSOR UP ONE LINE. 
0 41 FE4D 31 POPLIN INS CLEANS UP STACK FOR 
00142 FE4E 31 INS DISPLAr' OF C.R. · ' _,. 
tl014J * 0014 4 y.f.(9~l * 00145 cfE4F 8D ?4 DEBUG BSR NENLIN PRINTS "C. R. >". 
00146 FE51. SD 09 DBUG1 BSR INPCHR READS IN CON NA ND. 
00147 FE53 BD FC96 JSR RTARRO INSERT BLANK. 
00148 FE56 DE 40 LD.\' PC VAL LOADS CURRENTL r' OPENED LOC. 
00149 FE58 SD 09 BSR RUNBUG EXECUTES DEBUG CONNANO. 
08150 FE5A 20 F5 BRA DBUG:t. GOES BACK FOR NEXT CONND. 
00151 * 00152 FE5C BD FC45 INPCHR .JSR GETCHR READ IN CHAR INTO A. 
00153 FE5F BD FCAD .JSR PUTCHR DISPLAr'S CHARACTER. 
08154 ( E62 39 RTS RETURNS TO CALLER. 
00155 ~('11\ * 
00156 * 08157 * 
00158 * 00159 FE63 81 20 .c:.?UNBUG CNP A #$'" TESTS FOR SPACE. 
00160 FE65 20 ES BLT BGPOP1 SKIPS IF A "C. R. " <'LIN£). 
i:.1016:1. FE67 2E 09 BGT OPNPRE SKIPS FOR OTHER CNND TESTS. 
00162 FE69 BD FEF4 CHANGE JSR INPNUN INPUTS NEN Br'TE CONTENTS. 
Ofl163 FE6C DE 40 LD,'.~' ·PCVAL LOADS OPENEO B'r'TE LOCATION. 
00164 FE6E A? 00 STA A o .. x STORES NEN Br'TE DATA. 
f 1 . 55 FE?O 2t1 DB BRA POPLIN GOES TO INPUT NE.\'T CON NA ND. 
t~6 * 00167 * 00168 FE?2 81 2D OPNPRE CNP A #$ '·- TESTS FOR A 11 _II CONNAND. 
00169 #74 2D 05 BLT OPNNXT SKIPS IF A "+" CONNAND. 
t.1817£h" ~ ?6 2E 06 BGT CLRBRK SKIPS TO TEST FOR OTHE.~ CNND 
80171 FE78 09 DEX FORNS PRE\!. LOCATION ADDR. 
00172 FE?9 20 2B BRA DSPADR GOES TO OPEN THE LOCATION. 
88173 * 00174 * ft01?5 FE?B t.18 OPNNXT INX FORMS NEXT LOCATION ADDR. 
001?6 FE?C 20 28 BRA DSPADR GOES TO OPEN LOCATN Br'TE. 
001 ?? * 00178 * \ 

00179 FE?E 81 43 CLRBRK CNP A #$'C TESTS FOR A "C" CONNAND. 
Bt.1180 FEBO 2D OA BLT BRJ<:SET SKIPS IF A "B" CONMAND. 
0018:1 FE82 2E 78 BGT EXIT SKIPS FOR NEXT CON NO TEST. 
00182 FE84 DE 30 LDX BRf<'AOR GETS ADDf;:ESS OF BREAkPO I NT. 
0[1183 FE86 96 2E LDA A BRKSAV LOADS ORIG B'r'TE CONTENTS. 
Otl184 FE88 A? 00 STA A o,x RESTORES BYTE DATA. 
80185 FE8A 20 1A BRA DSPADR GOES TO OPEN THE LOCATION. 
00186 * ' 0018? ~~~ * 00188 rFEBC A6 t.18 BRKSET LDA A o .. x LOADS DATA OF OPNED LOCATN. 
00189 FESE 9? 2E STA A 8."?KSAV SAVES DATA OF OP NED B'r'TE. 
l1'"' 4 90 FE9L".l DF 30 STX BRKADR SAi/ES AODR. OF BREAl\PO I NT. 
£>--...v9i FE92 86 3F LOA A #$3F LOADS SOFTNAltE INTUP CON ND. 
06192 FE94 A? 00 STA A 1.:1, x SETS AN 5NI AT OPNED 8'r'TE. 
00193(FE96 20 B5 BRA POPLIN GOES TO NEXT LINE FOR CON ND. 

" 0 'ff.· 

1 
"'' 
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00195 FE98 30 OPNREG TS.\ ' 
INX 
IN:x; 

OPENS TOP-OF-STACK . 
PCl/AL GETS ST~lCk' POINTER. 
(CLEANS UP THE STACK). 

( ·~6 FE99 08 
1:~3 ? FE9A 08 
00198 FE98 20 09 
Ofl199 

BRA DSPADR GOES TO DISPLAr' THE T-0-5. 

00200 
002t11 FE9D 81 53 
00202 FE9F 20 F7 
00203 FEAl 2E 13 
08204 FEAJ 35 
00205 FEA4 20 A9 
0!:.1206 
00207 
00208 
Ofl209 

* 
SETSTk' CNP A 

* 
* 
* 
* 

BLT 
BGT 
TXS 
BRA 

#$"'S 
OPNREG 
OPNTBL 

DEBUG 

TESTS FOR AN "S" CONNANO. 
SKIPS IF AN "R" CONNAND. 
SK I PS FOR THE "T" CONNAND. 
STACK POINTER GETS PCVAL. 
RETURNS TO INPUT CON NA ND. 

00210 * FOLLOUING ARE SUBROUTINES USED Br' DEBUGGER. 
00211 * 
00212 * 00213 
00214 

* FOLLONING DISPLAr'S THE LOCATION AODR. 1.~ CONTENTS. 

* 80215 FEA6 DF 40 
00216 FEA8 8D 18 
80217 FEAR 8D 10 
00218 FEAC BD FC96 
00219 FEAF DE 40 
00220 FEB1 A6 00 
t,~.">21 FEBJ 8D 17 
i:."-iJ122 FE85 39 
ot;i223 
Ot1224 

OSPAD.'< STX 
DSPADl BSR 

* 
* 

BS.~ 
JSR 
LD,\' 
LDA A 
BSR 
RTS 

PC VAL 
NENLIN 
PNTDIG 
RTARRO 
PC VAL 
o .. x 
PNTBr'T 

00225 FEB6 8D A4 
00226 FE88 48 
Ot122? FEB9 5F 
00228 FEBA 20 5C 
138229 

OPNTBL BSR INPCHR 
ASL A -
CLR B 
BRA OPNLC:J. 

00230 
* 
* 

00231 FEBC 96 40 
00232 FEBE 8D OC 
08233 FECO 96 41 
0!:.1234 FEC2 8D 08 
08235 FEC4 39 
00236 

PNTDIG LDA A 

* 
00237 * 

BSR 
LDA A 
BSR 
RTS 

00238 FEC5 CE 0D3E NENLIN LDX 
00239 FEC8 DF 35 · .STX 
00240 FECA 20 :1.A BRA 
08241 * 
00242 * 

PC VAL 
PNTBr'T 
PCVAL+l 
PNTBr'T 

#SOD3E 
'IOBUFF 
PNTBUF 

SAVES OPENED LOCATION ADDR. 
PRINTS A "C. R. " AND ":>". 
PRINTS OUT "PCVAL" IN HEX. 
PRINTS Fl SPACE. 
LOADS PTR. TO OPEND LOC. 
LOADS DATA FRON LOCATN. 
PR INTs· OATA IN HE.\' FORNAT. 
RETURNS TO INPUT CONNAND. 

LOADS A J.JITH ST'NBOL <'LABL.>. 
ALIGNS ·ADDRES5 FOR 
S'r'NBOL TABLE ENTR'r'. 
SAVES AND DISPLA'r'S ADDRESS. 

PRINTS THE TNO HI HEX DIGITS 
OF OPENED ADDRESS. 
PRINTS OUT 2 LOl·J HEX DIGITS 
OF THE OPENED ADDRESS. 
RETURNS TO CALL I NG CODE. 

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

IJ824J · · * FOLLONING PRINTS OUT 2 HEX DIGITS. 
00244 ~.y:o').- * 
00245 \FEcc CE 00:1.0 PNTB¥T LDX 
(V' ."'46 FECF DF 04 STX 
£~17 FED1 SF CLR 8 
88248 FED2 CE 0035 LDX 

4 

#1.6 
ARB 

LOADS 16 FO.~ BASE. 
STORES FOR CONVERSION. 
CLEARS HI 2 DIGITS. 

#IOBUFF LOADS OUrPUT BUFF ADDRESS. 

"'!'· .. 
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00250 _, 0~ * FOL LOI.JI NG CONVERTS B~'TE TO HEX J.J I TH LEAD I NG ZEROS. 
r · "i1 c; y;'< 
i~2 FED5 D? ~~ 
0@253 FED? BD FF64 
00254 FEDA 96 36 
00255 FEDC 26 08 
80256 FEDE 96 35 
0025? FfEO 97 36 
00258C~~E2 86 30 
08259 ~FEE4 9? 35 

* CON\.'RT STA · B 
.JSR 
LDA A 
BNE 
LDA A 
STA A 
LDA A 
STA A 

00260 1 * 
00261 {FEE6 CE 0035 PNTBUF LDX 
00262 FEE9 DF 11 STX 
Bfl263 FEEB CE 0036 LDX 
t10264 FEEE DF OA STX 
00265 FEFO BD FD8D .JSR 
00266 FEFJ J9 RTS 
0826? * 
Ot1268 * 
00269 * 

IOBUFF+l SETS B~'TE FOR SECOND DIGIT. 
BINASC · CONVERTS TO ASCII DIGITS. 
IOBUFF+l TESTS BOTH DIGITS CONVTD. 
PNTBUF .SKIPS IF BOTH DIGITS NOT 0. 
IOBUFF NOVES LObJ DIGIT. 
IOBUFF+l 
#$'"0 
IOBUFFF 

HIGH DIGIT GETS A "O ". 

#IOBUFF LOADS ADD.~ OF HEX DIGITS. 
OUTBUF STORES AS OUTPUT BUFFER. 
#IOBUFF+l STORES AODR. OF 
OU TEND END OF DIG I TS PRINTED. 
OUTSTR PRINTS OUT B~'TES. 

F.'ETURNS TO CALLING PROGRAN. 

002?0 * FOLLOJ.JING INPUTS A 16 BIT NUNBER INTO THE BA REG . . 
002?1 * 
002?2 FEF4 BO FC6E INPNUN .JSR 
00273 FEF? DE 24 
082?4 FEF9 SD 27 
00275 FEFB 39 
fi •""' .. '76 
1~7 ~"n 
Ot12?8 efEFC 81 47 
g :p79 F FE :.?7 

00280 FF80 
00281 FF02 :31 
00282 FFOJ 31. 
00283 FF04 JO 
00284 FFD5 E6 05 
00285 FFO? A6 06 
002:36 FFD9 80 01 
0028? FFOB c ~., ..... 00 
00288 FFOD E? fl5 
00289 FFOF A? 06 
00290 FF11 28 
00291 
00292 
L10293 FF12 81 4F 
00294 FF14 2E 8? 
00295 FF16 SD DC 
00296 FF18 D? 40 
tl029? FFiA 97 -41 
00298 FF:1C 20 SA 
00299 
OOJOO 
@l~ .$01 FFiE 31 
~12 FF1F 31 
t t.03 FF20 6E 00 
00304 \_ ~f\)1' 
00305 
00306 
0 

* :+: 

E.'x.'IT 

* 
* 
OPNLOC 

OPNLC1 

* * 
GOLOCN 

* 
* 
* 

LD;. ... ; 
BSR 
RTS 

CNP 
BEO 

/j 

INS 
INS 
TS.\' 
LDA 
LDA 
SUB 
SBC 
STA 
STA 
RT! 

CNP 
BGT 
BSR 
STA 

· STA 
BRA 

INS 
INS 
JNP 

ENO 

A 

B 
A 
A 
8 
8 
Ft 

A 

8 
A 

OF 

EDIT IN 
SCNPTR 
ASCBIN 

5 .. . ~' 
6 .. ,\' 
#1 
#0 
5) .x.· 
6 .. x 

#"0 
SETSTK 
INPNUN 
PC VAL 
PCl/AL +1 
DSPADi 

B)X 

DE8UGGEF~' 

INPUTS A STRING OF DIGITS. 
LOADS ADDP~ OF FIRST DIGIT. 
CONVERTS TO BINAP:'r' IN BA. 
RETURNS TO CALLER. 

TESTS IF AN EXIT (E.> CONND. 
SKIPS TO THE "GO" CONNAND 
Sk'I 'S° FOR ffE/T t.LiNND TEST. -
CLEARS .UP THE STACK. 

INDEX GETS STACK POINTER. 
LOADS RETURN ADDRESS. 

SUB 1 FRON RETURN ADDR. 

RESTORES ADDR. TO BRkPT 
LOCATION. 
RETURNS FRON BREAKPOINT. 

TESTS FOR AN II 0 II CONNAND. 
SKIPS IF AN "R" .. "S" ETC. 
LOADS A 16 BIT NUNBER. 
STORES NEJ.J OPENED . 
LOCATION ADDRESS. 
DISPLA'r'S CONTENTS OF LOC. 

CLEANS UP ·THE STACK'. ,. 

JUN PS TO USERS PROGRAN. 

Lj TI+ fCOM 
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00308 
i.:1 1~-zo9 

, !.\_;J O 
flM'11 
ODJ12 
OOJ13 
00314 
00315 
003.:1.6 
00317 
00318 
00319 
00320 
00321 
00322 
@OJ.23 
00324 
002.25 
00326 
6032? 
003:28 
00329 
06230 
i:.10331 
002:2:2 
~lOJJJ 
OfGJ4 
~ ., "?5 
0~~:6 
0033? 
003:3"8 
00339 
0034[1 
06341 
00342 
00343 
00344 
oe1345 
00346 
00347 
00348 
00349 
00350 
00351 
00352 

* UT IL I H' PROGRANS 

* 
* 
* 
* 
* 
* 

I 
I 
I 

ASCII TO BINAR'r' CONVERSror. 

* THE ASCII TO BINAR'r' ROUTINE CONVERTS FRON AN ASCII 
* NUNBER STF'ING POINTED TO B'r' X TO AN UNSIGNED 16 BIT 
* BI NAR'r' NUN BE.'< IN BA <'ACC B HAS THE HI BY'TE.. ACC A HAS 
* THE LO B'r'TE). THE ASCII STRING IS TERNINATED B<r' A NL";JN 
* HEXADECINAL CHARACTER. UPON EXITING .. THE INDEX REGISTER 
* t·JILL POINT TO THE NE.\'T CHARACTER AFTER THE NUNBER 
* STPING. THE BASE OF THE NUNBER STRING IS PASSED TO 
* THE ROUTINE IN AF:A (ARA IS THE ARITHNETIC REGESTER A 
* LOCATED IN B'r'TES 06 AND 07 OF LOI·/ NENORY) . IF THE 
* ROUTINE IS ENTERED NITH A KNONN BASE.. PUT THE BASE 
* (BETNEEN 2 AND 16) IN ARA AND ENTER THE ROUTINE AT 
* THE ENTF.''r' POINT ENTR2. 

* 
* 
* * CONVERSION FORNULA: 
* ASCII NUNBBE.c;: STRING X[4 J .. X[JJ .. ,\'[2J .. Xf1J IN 
*BASE 'r'_; 
* 8 INAR'r' NUNBER = 
* X[4J*Yt3+X[3J*~t2+XC21*Yt1+XC11*Ytd 
* 8 I NAR'r' NUNBER = 
* (((0*Y+X[4J)*Y+XCJJ)*Y+X[21>*Y+XC1J 
*t.JHERE l IS THE EXPONENT OPERATOR .. 
* X IS A CHARACTER .. ~ 'r' IS THE BASE. 
i1< 

* ' 

OR 

* ALGORITHN: . 
*ASCBIN: FORN THE BASE IN ARA BASED ON THE FIRST CHAR. 
* OF THE NUNBER STRING,; INCRENENT CHAR. PTR. IN ,\'; 
*ENTR2: NUNBER <"IN BA) GETS O,; 
*NXTCHR: IF THE CURRENT CHAR. POINTED TO B'r' ,\' IS NOT A 
* DIGIT THEN EXIT ELSE INCRENT CHARACTER PTR IN INDE~\'.; 
* CONVERT DIGIT TO BINARY.; 
* NUNBER GETS NUNBER * BAS£.; 
* NUNBER GETS NUNBER + CrIGIT.; 
* GO TO OPERATE ON THE NE.'.-<.'T DIGIT <NXTCHR); 

* 

I,. 
-N" 

, .. 
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~:J'd-

00354 F .-._ •9\ 
.:.:.:.: A6 00 ASCBIN LDA ti o,x GETS CHR TO FORN BASE. 

011]55 FF24 81 2E CNP A #$ .... TESTS FOF: DEC NL STRNG. 
1~6 FF26 2D 06 BLT OCT SKIPS IF BASE '=' •" ¥;) 

'-' ~ , . 
flt ... 57 FF28 2E 09 BGT HEX SKIPS IF BASE 16. 
00358 FF2A 86 OA LDA A #10 LOADS BASE 10 'FOR CONVER SN. 
OOJ59 FF2C 20 02 BRA AS Cl SKIPS TO INC. / TEXT POINTR. 
OOJ60 FF2E 86 08 OCT LDA A #8 LOADS BASE 8 FOR CONVERSION. 
00361 FFJO 08' ASC1 INX INCRENENT PTR TO NEXT CHAR. 
00362 FFJ1 20 02 BRA ASC2 SKIPS TO SAVE BASE. 
00363 FFJJ.. 86 10 HE."< LDA t1 #16 LOADS BASE 16 FOR CONVERN. 
00364 FF35 g7 

- I 07. ASC2 STA A ARO SAVES BASE IN BASE#. · 
06365 * 
00~~~ C,~ ~.?~ * 00._,ot FFsr' 5F ENTR2 CLR B NUN BER GETS 0. 
06368 FF38 ~~ 

~,· PSH 8 <"LOl·J NUN BER ON STACK.>. 
00369 FF39 D·7 I 06 STA 8 AR1 CLEARS HI OF BASE. 
00270 FFJB A6 00 NXTCHR LDA A 1:.1..x GETS CHAR TO CONVERT. 
fl03?1 FFJD 08 IN.\' INC TO NEXT CHARACTER. 
003?2 FFJE 81 JO CNP A #$'"0 TESTS FOR END-OF-STRING. 
00373 FF40 2D 20 BLT AEXIT EXITS IF END. 
00374 FF42 80 JO SUB A #$·"0 FORNS B. C. D. NUNBER. 
oe1J:?5 FF44 81 OA CNP A #10 TESTS IF DECINAL DIGIT. 
00376 FF46 20 OA BLT ASt~:J SKIPS IF DECINAL. 
OIJJ?7 FF48 81 10 CNP A #16 TESTS FO.'< END OF STRING. 
00278 FF4A 2F 16 BLE AE.\' IT EXITS IF NOT A HEX DIGIT. 
60379 FF4C 80 07 SUB A #7 FORNS A Hf.~.: .B. C. Cr. DIGIT. 
00380 FF4E -5'1 10 CNP A #16 TESTS FOR ENO-Of-STRING. 
[ ' 91 FF50 2L~ 10 BGE AEXIT £,\'ITS IF CHAR -, "F". _, 

t~"-. FF52 Q7 08 A::-:c:J STA A DIGIT ·SAVES OIGIT FOR ADD. . ._,.:.:. -·I 

00383 * 00384 ·FF54 DF 00 CNVASC STX TNP SAVES INDEX REG FOR NULT. 
tlff 385 FF56 "".' ·? ._.\.:. PUL A RESTORES LO OF "NUNBER". 
00386 FF57 8D :SA BSR NULT NUNBER GETS NUNBER * BASE. 
0Et38? FF59 98 OB AOD A DIGIT NU NB ER GETS NUN BER + DIGIT. 
00388 FF58 C9 00 ADC 8 #0 
f10J89 FF5D 36 PSH A SAVES LO OF NUNBER. 
00390 FF5E DE 00 LD,\' TNP RESTORES STRING POINTER. 
f10]91 FF60 20 D9 BRA NXTCHR GOES TO CON\lf;:T NEXT CHAR. 
00392 FF62 32 AEXIT PUL A RESTORES "NUNBER" IN BA. 
11 ..... q.., FF·--. --q RTS RETURNS TO CALLING PROGRAN. t t .$_. ._.,. ( t'IS ,s_. 

f ~ Co~ 

,. 

'f" , 
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OOJ95 
00296 
BOJ97 
r "' 98 
0~9 
00400 
0040.1 
00,102 
f1L1403 · 
00404 
0L1405 
004[16 
00407 
00408 
0L14[19 
00410 
00411 
00412 
004.13 
00414 
00415 
00416 
00417 
00418 
00419 
0042f1 
00421 ,-- ~ y. "' 
00422 (FF64 DF 00 
t:'V ·~23 FF66 34 
(~';4 FF6? JO 
00425 FF68 6F 00 
00426 FF6A 63 BO 
00427 FF6C DE 04 
00428 FF6E DF 06 
'00429 FF?O SD JD 
00430 
0043:1. 
08432 FF?2 97 02 
00433 FF?4 96 07 
00434 FF?6 36 
00435 FF?? 96 02 
0043:6 FF?9 4D 
0043? FF?A 26 FO 
00438 FF?C 5D 
00439 FF?D. 26 ED 
00440 

* 
* 
* 

BINARr' TO ASCII 

* THE BINARY TO ASCII CONVERSION ROUTINE CONVERTS 
* A :16 BIT BINARr' NUNBE~· IN THE BA REGISTR <"REG B ~~ REG A) 
* TO A STRING OF ASCII DIGIT5 THE ASCII STRING CAN BE IN 
* ANr' BBASE FRON BASE 2 THROUGH BASE 1 41 . THE VALUE OF THE 
* BflSE IS LOCATED IN THE ARITHNETIC PSEUDO-REGISTER ARB 
* CARB IS LOOCATED IN BYTE ARJ CLOC 41 AND AR2 CLOC 51). 
* NHEN THE ROUTINE . IS ENTERED .. THE POINTER TO THE OUTPUT 
* LOCATION IS PASSED IN THE INDE:x.· REG. J.JHEN THE ROUT !NE 
* £,\'ITS.. THE INDE.\' POINTS TO THE LAST DIGIT IN THE STR{NG 
* PLUS ONE. 
* CONVEF:SION IS DONE B'r' THE NETHOD OF REPEATED 
* DIVISION. THE LON ORDER DIGIT IS FORNED FIP,ST. THE 
* DIGITS ARE THEN PLACED ON THE STACK UNTIL CONVERSION IS 
* CONPLETED. THE DIG! TS ARE THEN POPPED OFF THE STACK 
* AND PLACED IN THE OUTPUT STRING. THE TOP-OF-STACK IS 
* INITIALIZED TO ALL ONES TO TELL NHEN ALL THE DIGITS 
* HAVE BEEN POPPED OFF THE STACK. AFTER THE . DIVISION.. THE 
* DIGIT <"THE RENAINDER OF THE DIVISION OPERATIO!n 
* IS LOCATED IN THE AR 0 PART OF A,r;;A <B'r'TE 7) . f..JHEN 
* THE OUOTIENT OF THE DIVISION IS f1 .. THEN THE . CONVERSION 
* IS CONPLEATED. 

* 
* 
* 
BINASC STX 

DES 
TSX 

Tt1P 

CLR t.1) X 
CON 0) ,\' 

BIN1 LD.\' ARB 
STX ARA 

SAVES OUTPUT PO INTER. 
/SETS THE TOP-OF-STACI< TO 
/ALL ONES TO TELL END OF 
/CHAR STRING <'LAST CHAR IS 
/PUT ON STACK FIRST). 
RESTORES DEV !SOR <BASE.>. 

BSR DIVIDE * OUOTIENT IN BA GETS THE 
* REMAINDER OF # TO 8£ CONVERTED,; RENAINDER IN ARA GETS 
* THE L Ot·J O,C\DE.r;: DIGIT. 

* 

STA A . Tt1P1 
LDA A ARO 
PSH A -
.LDA A Tt1Pl 
TST A -
BNE BINl 
TST 8 -
BNE ' BHJi 

SAVES A OF BA. 
LOAD DIGIT <'RENAINDEFV . 
STACK DIGIT <:'REVERSE ORDER). G 
RESTORES A OF BA. 
/TESTS IF OUOTIENT IS = 0 
/<SIGNIFYING THAT 
/THE CONVERRSION 
/IS DONE>. 

00441 FF?F DE 00 
00442 FF81 32 
L1ft4·43 FF'82 4D 
00444 FF83 2A 01 
00445 FFS5 39 
00446 FF86 81 09 
00447 FF88 2F 02 
0 1,448 FF8A 88 07 
L\_,,,19 FF8C 88 30 
1Ji:Jz(50 FF8E A? 00 
t.10451 FF90 08 
00452 r FF91 28 EE 

· BINSTR LDX TNP RESTORES OUTPUT POINTER. 
UNSTACK A DIGIT. 8IN3 

BIN4 

8IN5 

t '(- ~; 

PUL A -
TST A -
BPL 8IN4 
RTS 
CNP A #9 
BLE BIN5 
ADD A #? 
ADD A #$"L~ 
STA A O .. ,\ ' 
INX 
BRA BINJ 

· TESTS IF NEG (£ND?>. 
SKIPS IF A DIGIT. 
EX I TS FRON SUBROUTINE. 
TESTS IF . RESULT IS HEX. 
SKIPS IF DIGIT NOT HEX 
FORMS HEX VflLUE OF DIGIT. 
FORNS DECINAL CHARACTER. 
OUTPUTS CHA.RACTER. 
POINTS TO NEXT CHARACTER. 
GOES BACK FOR NEXT DIGIT. 
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00454 
00455 
01~ "56 
o~ ... -<57 
ft 0458 
00459 
00460 
00461 
00462 
0046] 
00464 
00465 
00466 
004t7? 
00468 
00469 
0Et470 
004?1 
OL14?2 
004?] 
004 74 
00475 
tl04?6 
004?? 
004?8 
004?9 
L10480 
0(1 481 
e a2 
o"df:J 
00484 
00485 
OE1486 
0048? 
00488 
00489 
Ot.1490 
0049:1. r:-V~<\'? 

MULTIPLY ROUTINE 

* THE MULTIPLY ROUTINE MULTIPLIES TNO 16 BIT BINARY 
* NUNBERS TOGETHER TO PF.'ODUCE A 16 8 IT RESULT. THE BA 
* REGISTERS t1ND ARA (BYTES 6 <1~ 7.J REGISTER ARE USED. 
* THE CONTENTS OF ARA ARE UNCHANGED VPON PROGRAN EXIT. 

* I 
* * BA GETS BA * ARA 
* 
* * NUL TI PL 'r' I NG IS ACCONPL I SHED B'r' REPEATED ADD IT I ON5 
* OF ONE OF THE OPERATORS ( OPERATOR ARA) INTO THE RESULT. 
* THE RESULT STARTS OUT t.JITH A ZERO VALUE AND IS SH IF-TED 
* OVER ONE AFTER EACH ADDITION THE HIGHEST ORDER VALUE 
* IS ADDED IN FIRST AND TTHEN.. GOING TO THE RIGHT .. 
* <THUS SHIFTING THE ANSl·JER LEFT ONE TO BRING IN THE NEXT 
* RIGHTNOST DIGIT) GETTING THE NE.\'T LCJt.JERNOST SIGNIPICANT 
* OIGIT. THE NEXT RIGHTN05T BIT OF THE OTHER OPERAND 
* <'THE ONE ORIGINPILL 'r' IN BA) IS TESTED .. AND IF ONE .. 
* ANOTHEF.: ADDITION TAKES PLACE. THIS IS REPEATED UNTIL 
* THE FINAL SUN IS FOR NED. 

* 
* 
* * MUL TIPL 'r' ALGORITHN: 

* *NUL T: STACK BA,; BA GETS l:l.; SET COUNT VALUE TO 16.; 
*NUL1 : SHIFT BA LEFT 1 ,; 
* SHIFT LEFT ORIG BA VALUE ON STACK INTO CARRY',; 
* IF CAP.F-'R'r' = 0 THEN GO TO NUL2 
* BA GETS BA + AP.,'i.; 
*NUL2 : DECRENENT COUNT.; 
* IF COUNT # 0 THEN GO TO NUL1 ELSE EXIT. 

* 
* 
* 
* 
NULT 

#16 

PUTS THE ORIGINAL CONTENTS 
OF BA ONTO THE STACI<.'. 
LOADS COUNT VALUE 
ONTO THE STACK. 
BA GETS ZEROED. 

t.7HJ492 FF9J 36 
00493 FF94 3? 
00494 FF95 86 :1.tl 
00495 FF9? 36 
00496 FF98 4F 
0049? FF99 5F 
00498 FF9A JO 
00499 FF9B 48 
00500 FF9C 59 
0050:1. FF9D 68 B2 
l~B502 FF9F 69 81 
00503 FFA1 24 u4 
00504 FFAJ 98 07 
00505 FFA5 D9 06 
0~506 FFA? 6A 00 
~ - ) 7 FFA9 26 FO 
Ofu'OB FFAB 31 
00509 FFAC Ji 
00510 FFAD Jl 
00511 rFFAE 39 

NUL1 

PSH A 
PSH B 
LDA A 
PSH A 
CLR A 
CLR B 
TSX 
ASL A 
ROL 8 
ASL 

SET INDEX TO STACI<:. 
SHIFT LEFT BA. 

NUL2 

\._ y:f. {)...;: 

.ROL 
BCC 
ADD A 
ADC B 
DEC 
BNE 
INS 
INS 
INS 
RTS 

2, g 
1 .. x 
NUL2 
ARO 
AR1 
o .. x 
f1UL1 

SHIFTS ORIG. BA OPERAND 
ONE LEFT INTO CARRY 
SKIPS ADDING IF CARRY = ~ 
BA GETS BA + ARA. 

TESTS IF DONE. 
GOES BACK IF NOT DONE. 
CLEANS UP THE STACK. 

EX I TS ROUT I NE. 
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l]f1513 
0 1151.4 
I ( C)" 

~6 
[ll351? 
00518 
ff1J519 
00520 
00521 
00522 
00523 
80524 
Ot1525 
00526 
0052? 
00528 
[10529 
005J:O 
Of15J1 
l105J2 
005JJ 
005J:4 
00535 
0052:6 
00537 
005J:8 
flt15J9 
\ ~~o 
t~41 
t.10542 
00543 
00544 
00545 . 
t1054t7 
{;1f.i~::f 7 y ~ y 
tlb54~ <FFAF 36 
00550 FFBO 37 
00551 FF81 96 06 
00552 FFBJ D6 07 
00553 .FF85 37 
oosi:-4 £EB6. J .-
BD 555 FFB,.- --'~ 
00556 FF88 30 
80557 FF89 86 01 
00558 FFBB 6D 01 
00559 FFBD 28. OB 
005t70 FFBF 4C 
00561 FFC6 68 02 
00562 FFC2 69 01 
00563 FFC4 28 04 
80564 FFC6 81 11 
00565 FFC8 26 F5 
r ~66 FFCA A7 00 
~57 FFCC £6 OJ 
00568 FFCE A6 04 
00569 FFDO 6F OJ 
00570 FFD2 6F 04 

* DIVIDE ROUTINE 

* * THE DIVIDE SUBROUTINE DIVIDES THE 16 BIT NUNBER 
* IN THE BA. R.EGESTERS B'r' THE 16 BIT NLINBER IN THE PSEUDO 
* REGESTER ARA <' LOCATED IN B'r'TES 6 ~; ?.J . UPON EX IT ING .. 
* BA NILL CONTAIN THE OUOTIENT OF THE DIVISION AND ARA 
* NILL CONTAIN THE REMAINDER THE DIVIDEND BA IS DIVIDED 
* B'r' Tl-IE DIVISOR ARA (I . E. BA/ ARA .>. 
* 
* 
* 
* * DIVIDE ALGORITHN : 

*OIVIDE : .\'.:.:: .. 4 GETS BA (BA IS PUT ON THE STACK.>.: 
* ,'.".'1.. 2 CiET5 THE 16 BIT ARA \.'ALU£ (ARA PUT ON THE STACK),; 
* COUNT GETS 1 + THE NUNBER OF NONSIGNIFICANT BITS IN 
* THE DIVISOF.' [LEFT JUSTIF'r' ,\'1_, 2 TO FIR.ST 1 BIT .. COUNT 
* GETS 1 + THE # OF LEADING ZE,t;:OS IN ,\'L 21 £COUNT NILL BE 
* FROf1 1 TO l?J_; 
* BA GETS X:J .. 4 [RESTORES BAJ.: 
* · ·,\'3) 4 GETS l1 [ INITI.'~LIZES THE l~UOTIENTJ .; 
*DI Vs: BA GETS BA - ,\'1.. 2.; 
* IF THERE NAS A f:ORROt.J f I . E. DIVIDEND IN BA ( DIVISOR 
* IN ,\'1 .. 2 (ARA)J THEN BA GETS BA + .\'1 .. 2 [ORIGINAL BA 
* VALUE RESTOREDJ c~ CARRr' CLEflRED ELSE CARRr' IS SEL 
*DIV5: X~4 [QUOTIENT] GETS CARRY LEFT SHIFTED IN.: 
* ,\'l.• 2 fDIVISORJ .GETS SHIFTED F:IGHT ONE PLACE t.JITH ZERO 
* FILLED IN FPON THE LEFT SIDE.; 
* DECRENENT COUNT.; 
* EXIT IF DONE ELSE GO TO DIV3; 
ii; 

* 
* t 
DIVIOE PSH A 

PSH B 
LOA A 
LDA B 
PSH B 
f,~ A 

TSX 
LDA A 
TST · 
BNI 

DIV1 INC A 
ASL 
ROL 
BNI 
CNP A 
BNE 

DIV2 STA A. 
LOA B 
LDA A 
CLR 
CLR 

AR1 
ARO 

#1 
1 .. ,~-<.' 

DI\12 

2 .. x 
1 .. x 
DIV2 
#1? 
DIVl 
o, ,\' 

:s .. ,':{ 

LOADS DIVIDEND INTO X:S .. 4. 

LOADS DIV I SOR FRON ARA. 

PUTS DIVISOR INTO Xi .. 2. 

SET UP SPACE FOR COUNT. 
INDEX GETS STACK POINTER. 
INITIALIZE COUNT 
TESTS FOR HI OIVISR BIT ON. 
SKIPS IF ON. 
COUNTS LEADING ZEROS. 
LEFT JUSTIFIES Xl) 2 . 

SKIPS IF NO LEADING ZERO. 
TESTS FOR ALL ZERO DIVISOR. 
GOES BACK IF BITS LEFT. 
SETS COUNTER. .. 
BA GETS ORIGINAL 
DIVIDEND VALUE. 
CLEARS XJ .. 4 FOR FORMAT ION . 
OF THE L~UOTIENT. 
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00572 FFD4 AD 02 
e -"'7J FFD6 E2 01 

.74 FFD8 24 07 
00575 FFDA AB 02 
00576 FFDC E9 01 
0057? FFDE OC 
005?8 FFDF 20 01 
00579 FFE1 OD 
0L1580 FFE2 69 64 
00581 FFE4 69 OJ 
00582 FFE6 64 i:ll 
8858J FFE8 66 02 
06584 FFEA 6A 00 
00585 FFEC 26 E6 
06586 FFEE D? 06 
00587 FFFO 97 07 
00588 FFF2 31 
00589 FFFJ 31 
00590 FFF4 Jl 
L1tl591 FFF5 JJ 
0L1592 FFF6 32 
0059J (FFF7 39 
00594 \_.~ f ...-.--

00595 
ft0596 
00597 FFF8 0104 
r·-· c;9s FFFH FE4Fj_. 
l~19 FFFC 010.9 
om;t10 FFFE FCDO 
00601 
60t7L12 
00603 
006tl4 
00605 
00606 
00607 
TOTAL ERRORS 00000 

DIVJ 

DIV4 
DIV5 

SUB A 2 .. ,\' 
SBC B 1., .. ,\' 
BCC DIV4 
ADD fl 2 .. X · 
ADC B L .\' 
CLC 

· BRA DIV5 
SEC 
f;.'OL 
ROL 
LSR 
ROR 

4 .. ,\' 
3 .. ,\' 
1 .. x 
2.' ,\' 

DEC O .. X 
BNE DIVJ 
STA B ARl 
STA A ARO 
INS 
INS 
INS 
PUL 8 
PUL A 
RTS 

STORES 

* ,~(~~ 
L () /'" J ') 

* 
I Rt~ 
SUI 
NNI 
RST 
* 
* * 

FDB 
FDB 
FDB 
FDB 

$0104 
:tFE4F 
$0108 
$FCOO 

START OF DIVIDE LOOP. 

SKIP IF DIVIDEND ( DIVISOR. 
RESTORES DIVIDEND IN BR 

I 
CLEflRS THE CARR'r'. 
SKIPS NITH CARR'r' CLEAR. 
SETS CARR'r' TO 1. 
SHIFT CARR~ INTO 
OUOTIENT ,\'J_. 4 
SHIFTS DEVISOR Xl .. 2 
RIGHT ONE. 
DECRENENTS COUNTER. 
GOES BACK IF NOT DONE. 
STORES RENAINDER IN ARA. 

CLEANS UP THE STACK. 

auoTIENT IN BA. 

EXITS ROUTINE. 

INTERRUPT REOUEST VECTOR. 
SOFTNARE I NT. VECTOR ADDR. 
NIN-NASl<A8LE-INT. VECT. 
RESTART VECTOR ADDRESS. 

* END OF PDS SOURCE LISTING. 
* 
* END 

,. 

·.~ 



PRG~ 00.1 

0000.1 . 
00002 . 
e- - 't .J 
o~4 
L10005 
08806 
0000? 
00008 
000t19 
fl001t1 
8001..1. 
00012 
060.13 
00014 
000.15 
00016 
6601.? 
00018 
000:1.9 
0!:1028 
0062:1. 
00022 
00023 
60824 
00025 
00026 
0602? 
ei::o·=> ·"'~ 

t -· 
OBOJO 
00031 
00032 
00633 
60034 
06035 
80036 
0003? 
08038 
00039 
00t140 
0004.1. 
08042 
00043 
00044 
80045 
Ot1046 
Otl04? 
06048 
00049 
00t150 
08051 
Bt1052 
001~~'? 

t I 
01:.1055 
60056 
00057 
t1l~058 

o·-~ 

f f , 
f 

6000 
0002 
0064 
00134 
0003 
0006 
0006 
000? 
13008 
OOOA 
oooc 
OOOE 
0011 
0014 
0016 
001A 
001C 
tl01E 
0020 
0022 
!:.1024 
0026 
OB2A 
002C 
002£ 
0030 
L7l012 . 
0035 
OIJ4B 

d-A 
YJA 

NAN PDS-V'JA 
OPT O .. NOG 

* * 
* 
* 

PROGRANNED Br' ERIC JANESON 

COPYRIGHT 1976 SPHERE CORPORATION 

* ?91 SO. 500 J.J. ,; BOUNTIFUL.. UTAH 84010 

* { 

* 
* 

SPHERE RESERVES ALL RIGHTS FOR THE REPRODUCTION .. 
DISTRIBUTION AND USE OF 1HE PDS SOFTNARE. 

* 
* 

NO COP JES NA~' BE NADE OR DISTRIBUTED NITHOUT TH£ 
NRITTEN PERNISSION OF SPHERE CORP. 

* 
* * THE PROGRAN DEVELOPNENT S'r'STEN <'PDS I/JR) IS A SET OF 
* PROGRANS RES ID I N!J ON ERASflBLE PROGRANNABLE READ ONL r' 
* MENOR'r' NHICH ALLON EVEN THE SNALLEST USEF.: TO USE HIS 
* SPHERE Sr'STEN AS A CONPLETE CONPUTEP Sr'STEN FOR THE 
* DE\lEL OPNENT OF CONPUTER PF.:OG.~'ANS. 
* TOJ.JARD THIS END.. THE 4 PDS EPRONS CONTAIN A CURSOR 
* BASED EDITOR .. A NINI-ASSENBLER .. P1ND THE SPHERE DEBUGGING 
* AID <"SDA.! .. AS J.JELL AS A SET OF UTILIPr' ROUTINES TO DO 16 
* BIT NULTIPL'r' AND DIVIDE .. ASCI I-TO-BINAR'r' .. AND 
* 8 I NA.RN- TO-A SC I I ROUTINES. 

* 
* 
* 
* 
* 
TNP EOU 
TNP1 El~U 
ARB EOU 
ARJ El~U 
AR2 EOU 
ARA El~U 
AR1 EOU 
ARtl EOU 
DIGIT EOU 
OUTEND EOU 
BUFADF~ EOU. 
BUFEND EOU 
OUTBUF EOU 
SRCADR El-:JU 
DSTAD.'< El~U 
ENDNEN EOU 
CSRPT.'< EOU 
BUFPTR EOU 
BUFFLO EOU 
BUFFHI EOU 
SCNPT.~ EOU 
SRCASM EOU 
ONDVAL EOU 
SW1VAL EOU 
BRKSAV EOU 
BRKADR El~U 
EDIT EOU 
IOBUFF EOU 
PCVAL EQU 

NENOR'r' NAP 

$L11] 
$t12 
$04 
$04 
$0.'J; 
$06 
$06 
$07 
$t18 
$0A 
$L1C 
:ff1E 
$11 
$14 
$16 
$1A 
$1C 
$1E 
$26 
122 
$24 
$26 
$2A 
$2C 
$2E 
$Jt1 
$32 
$35 
$48 

16 BIT ACC. PSEUDO REG B. 
_HJ B(r'TE OF ARB. 
_LO B'r'TE OF ARB. 
16 811' ARITH PSEUDO REG A. 
_HI Br'TE OF ARA. 
_LO B'r'TE OF ARA. , 
Br'TE USED Br' ASCB IN FOR T/'1P. 
END OF OUTPUT BUFFER Tf,'.v.'T. 
START OF I/O BUFFER <"PTR) 
PTR. TO END OF I/O BUFFR. 
START OF OUTPUT BUFFER. 
SOURCE FOR TE.\'T NOVES. 
OEST. ADDR. FOR TEXT NOVE. 
LAST ADDRES OF REAL NENOR'r'. 
PTR TO CURSER ON SCREEN. 
TENP PTR USED B'r' OUTSTR. 
PTR TO END OF LOJ.J EDIT TXT. 
PTR TO START OF HI TE.\'T. 
PTR. TO BUFFRD T."<T START. 
PTR TO ASSNBLR SOURCE CODE. 
HAS A5Sf18LR OPERND VALUE. 
VALUE PUT IN ASSN. S'r't1TBL. 
TENP SAVE FOR a,r;:gpr CiATA. 
ADDDRES5 OF . BREFtf<PO I NT. 
0 IF EDITOR IS NOT RUNNING. 
I -0 BUFFER FOf~ DEBUGGER. 
PROGRAN COUNTER FOR ASSN. 

' " 

"l'· ....... 
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)0064 
J80h"5 . . 

)*7 

* 
* 
* * 

INITIALIZATION 

10068 
~0069 
JOO?O 
JO(;i?;t. 

* THE INITIALIZATION ROUTINES SET UP THE INITIAL VALUES 
* UPON S'r'STEN RESET. 

* 
* J00?2 FCOO 

JOO?J FCOO 8£ 
ORG 

01FF RESTRT LDS 
J00?4 FC03 30 . TSX 
)0075 FC04 DF 26 
J00?6 FC06 DF OC 
JOO?? FC08 86 07 
)00?8 FCOA B? F001 
)0079 FCOD CE OFFF 
)0080 FC10 DF OE 
)f1081 FC12 DF lA 
)0082 
30083 
30tl84 
30085 
)0086 
3008? 
)0088 

* 
* 
* 
* 
* 
* 
* 

STX 
ST.\' 
LDA A 
STA A 
LDX 
STX 
ST.'.'< 

:tFCOO 
#:tlFF 

SRCASN 
BUFADR 
#fl? 
$FOt.11 
#:tFFF 

·suFEND 
ENDNEN 

SETS STACK' POINTER 
NOi/ES STk. PTR TO INDEX REG 
SETS ASSENBLR OUTPUT PTR 
IN IT HIPUT BUFFR ADDR. 
!NHTLZ. KE'r'BOARD PIA. 

LAST LOCATN OF NENOR'r'. 
IN IT END-OF-ED IT BUFFR. 
INIT ENO-OF-NEN ADDR. 

CONNAND LANGUAGE 

)0089 * THIS E.\'ECUTIVE ACCEPTS CONNANDS FROf'1 THE KE'r'BOARD TO 
80090 * DETEF.:NINE NHAT UTILITr' IS TO BE RUN. tNVALID CONNANDS 
~ - . . 
i:ll.1 ~.., 
_l~;f'=.. 

* I.JILL SPACE THE CURSOR DOUN ONE LINE. DO NOT SPACE OFF THE 
* BOTTON OF THE SCREEN. 

£tt'~09J 
60694 * 

* !30t.195 FC14 80 1C E;':.'EC 
00096 FC16 8D 20 
!3009? FC18 BD FD16 EXECi 
00098 FC18 BD FE5C 
08099 FC1E 81 01 
80166 FC20 26 OJ 
00101 FC22 BD FDA1 
00102 FC25 81 05 EXEC2 
00103 FC2? 26 02 
00104 FC29 SD 35 
00105 FC2B 81 04 EXEC3 
00106 FC2D 26 E9 
88107 FC2F ?E FE4F 

BSR 
BSR 
JSR 
JSR 
Cl1P A 
BNE 
JSR 
CNP A 
BNE 
BSR 
CNP A 
BNE 
JNP 

HONE 
CLEAR 
CRLF 
INPCHR 
#$01 
E.\'EC2 
AS NB LR 
#$05 
EXECJ 
EDITOR 
#$1)4 
EXEC1. 
DEBUG 

CSRPTR IS HONED. 
CLEARS SCREEN 
NEJ.J LINE. 
GETS .. ~ DISPLA'r'S CHR. 
TESTS IF ASSENBL 'r' CONl1D. 
SKIPS IF OTHER CONNAND. 
JUNPS TO ASSENBL PRROGRN. 
TESTS IF CONTRL 'E''. 
SKIPS IF NOT EDIT CND. 
JUNPS TO ED IT TE.\'T. 
TESTS FFOR CiJNTRL 'Tr ·". 
LOOPS BACK IF NOT DEBUa 
JUNPS TO ftEBUGGER. 

· . ~ 
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00109 
~10110 
OP" i. 

~~2 
(] @113 
]0114 
30115 
)0.116 
3011? 
)IJ.118 
JB119 
)l.71126 
30121 
'?10122 
38123 
')0124 
')0125 
J0.126 
JO:t.27 
JO:t.28 
31:.1129 
J013:0 
J01 .s1 
)0132 
JEl133 
)013:4 
::t0135 
]1]1 -.,_--; 

::~· 

Jt1l38 
fl0139 . 
J0140 
90141 
30142 
)8143 
J0144 
)0145 
J01.46 
9@14? 
J0148 
00149 
JBJ.50 
fl0151 
J0152 
ft01.53 
J01.54 
!30155 
00156 
@13157 
00158 
@0159 
80160 
ee1 c 1. 

~~ Uc:•:i.6..s 
!30164 
!Jt1165 
!J 

I{< 

* 
* 

THE EDITOR 

* THE EDITOR ALLOUS INPUT FRON THE KE'r'BOARD INTO A 
* BUFFER NENOR'r'. INPUT IS DISPLAYED ON THE SCREEN. NHEN 
* IT IS T'r'PED JN., THE SCREEN TE.\'T CAN THEN BE EDITED B'r' USE 
* OF THE CURSO.~ . t.JHEN THE SCREEN I 9 FULL O.R ED IT I NG IS 
* FINISHED.. THE DATA IS SCROLLED OFF THE SCREEN INTO THE 
* EDIT BUFFER. tJHEN TEXT JS SCROLLED OFF THE TOP OF THE 
* SCREEN.. IT IS STORED FRON THE BUFFER ADDRESS POINTER 
* <BUFADR.> TO THE LOt·1 BUFFER POINTER <BUFFLCJ.). BUFFLO 
* POINTS TO THE END OF TE.\'T + ONE (I. £. IT PO I NTS TO THE 
* FIRST UNUSED Br'TE). NHEN IT IS SCROLLED OFF THE BOTTON 
* OF THE SCREEN .. IT IS STORED IN THE TOP OF THE EDIT BUFFER. 
* THE TEXT GOES FRRON THE HIGH BUFFER POINTER <BUFFHJ) TO 
* THE END OF BUFFER POINTER (BL/FEND ). BUFFHI POINTS TO 
* THE END OF TE.\'T - ONE (I.E. IT POINTS TO THE LAST UNUSED 
* B'r'TE IN THE BUFFER) . J.JHEN THE TEXT IS SCROLLED UP 
* OFF THE TOP OF THE SCREEN.. TEXT IS TAKEN FRON THE HIGH . 
* AREA OF THE EDIT BUFFER AND DISPLA'r'ED ON THE LAST LINE OF 
* THE SCREEN. J.IHEN TEXT IS SCROLLED DOUN OFF THE BOTTEN .. 
* TEXT.. IF AN'r' E.'x:ISTS.. IS NOVED FRON THE LOU EDIT BUFFER 
* AREA TO THE TOP LI NE OF THE SCREEN. 

* 
* 
* 
* '* 
* 
* 
* 
* 
* 

{GUFADR 8UFFL0l, BUFFHIJ,. SUFE7 

JLIIINIEI IBlulF IF \E IR\~I 1. 11 I I I 1°/A/r/R I"'/ 

* 
* * CSRPTR 
·* SCNPTR 
* BUFADR 
* BUFEND 
* BUFFLO 
* BUFFHI 
* BUFLEN 
* 
* 
* 
* 
* 
* 
* 

POINTERS USED 

POSITION OF CHARACTERS INSERTED ON THE 5CREEN. 
POSITION OF START OF EDITED TE.\'T ON SCREEN. 
START OF TEXT BUFFER IN NAIN NE!10R'r'. 
END OF TEXT BUFFER IN NAIN NENOR'r'. 
END OF TE;--;'T SCROLLED OFF TOP OF SCREEN. 
START OF TEXT SCROLED OFF BOTTON OF SCREEN. 
NOT CURF..'ENTL r' USED. 

EDITOR CONNANDS 

* "UP ARROW" f10VES CURSOR UP ONE LINE; CSRPTR GETS 
* CSRPTR-J2; CALL NORFLO. 

* "DOUN ARROl.J" MOVES CURSOR DOWN ONE LINE; CSRPTR GETS 
* CSRPTR+32; CALL OVRFLO. 

* * "RIGHT ARROl.J'' NOVE:::. CURSOR ONE POSITION RIGHT.; CSRPTR 
* GETS CSRPTR+i; CAL L OVRFLQ 
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Oft16? 

)01?2 
)01 ?J 
)01?4 
3@1?5 
)t.11?6 
nH?? 
)0178 
3l1179 
30181.:1 
30181 
)0182 
30183 
)0184 
)ft185 
)6186 
3018? 
30:1.88 
30189 
)6190 
Jfl.19:1. 
30192 
30193 
- 1 

)~ 

* "LEFT ARRON" NOi/ES CURSOR ONE POSITION LEFT; CSRPTR 
* GETS CSRPTR-1_; CALL NDRFLO. 

* "CONTROL ~~ LEFT ARRON (ON KE'r'BOARDY' LEFT JUST IF'r' CURSOR_; 
* CSRPTR GETS CSRPTR TRUNCATED_; CflLL NDRFLO For;: SCNLOC CHK. 
* . I 
* . "PUTCHR" OUTPUTS CHARACTER,; CSRPTR GETS 
* CSRPTR+l.; GOES TO OVRFLO. 

* * "ENDCHR" TERNINATION CHA.~,; CLEAR EDIT FLf1G.; 
* EXIT THE EDITOR. 

* "HONE" HONES CURSOR POINTER.; CSRPTR GETS E00t1; NDRFLO. 

* * "CLEAR" CSRPTR TO END OF THE SCREEN GETS SPACES. 

* * "CTRL I" INSERT A LINE AT THE LAST LINE ON THE SCREEN_; 
* CALL OVR1 <'SCROLLS UP ONE LINE.>.: CSRPTR GETS E1EO. 

* * "CTRL D" DELETE LAST LINE.; SCROLL DOJ.JN (UNDR2),; 
* CSRPTR GETS ElEO. 

* * 
* 
* * OVERFLOJ.J CHECKS IF SCROLL UP IS NEEDED.: IF IT IS .. IT 
* SCROLLS UP AND NOVES DATA _TO ~~ FRON THE BUFFERS. 

* OV.l(FLO: IF CSRPTP ( E266 THEN RETURN.; IF EDIT IS ON THEN 
* OVR1: BUFFLO+ GETS SCNPTR TO ·" C.R. ·",; 
* DSTADR GETS CSRPTR GETS ElEO <' LAST LINE ON SCREEN) .; 
* IF EDIT IS ON AND BUFFHI ( BUFEND THEN NOVE THE TEXT 
* FRON BUFFHI TO "C. R. " TO THE LAST LINE. 

* 
* 

)0196 
30197 
Jt.1198 
30199 
Jl.:1200 
J02t11 
30202 
302fl3 
90204 
90205 
90206 
00207 
00208 
00209 
00210 
08211 
00212 
@t.1213 
002.1.4 
0L12i5 
!302.1.6 
~821? 
00218 
l? - -. - ~ 

·* 

~i 

2 

* * UNDERFLOU CHECKS IF SCROLL DOl.JN IS NEEDED AND NOVES 
* DATA TO AND FRON THE BUFFERS. CURSER HAO BEEN 
* NOVEO OFF THE TOP OF THE SCREEN AND IS NOl.J PUT AT THE 
* HONE POSITION ON THE SCREEN. 

* * NDRFLO: IF CSRPT.'? ) DFFF THEN RETURN <'GO TO OVRFLO); 
* IF EDIT FLAG IS ON THEN NOVE LAST LINE TO BUFFHI 
* ON D!Jl.JN.• SCRLDN; CSRPTR GETS EOBl~; NO'v'E LINE FRON 
* BUFFLO TO FIRST LINE ON THE CRT. 
* 
* 
* * * NOTE: DON ·'T SCROLL OFF SCREEN IN EXEC UNTIL AFTER 
* THE ED I TOR HAS BEEN RUN. 
* ~ 
* NOTE: EVER'r' LINE NUST HAVE A C.R. ON IT. 
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00222 FC32 CE EOOO HONE 
80223 FC35 DF lC 

LDX 
sT;< 
RTS 

#$EOOO 
CSRPTR 

LOADS HOME POSITION 
STORES HONE IN CURSOR PTR. 
RETURNS TO CALLER. O/'l·.,~4 FC37 39 

f.\..._)2 5 
00226 
00227 FCJ8 C6 60 
00228 FCJA CE E200 
D0229 ' FC3D 09 
00230 FC3E E? 00 
00231 FC40 9C lC 
00232 FC42 26 F9 
Ofl2J3 FC44 39 
00234 
flft235 
00236 
fl02J? 
00238 
00239 
00240 FC45 DE 1C 
08241 FC4? 63 00 
Ot1242 FC49 CE 26Fft 
01.71243 FC4C 09 
00244 FC4D 27 F6 
00245 FC4F ?D FOOl 
00246 FC52 2A F8 
0024? FC54 DE iC 
00248 FC56 A6 00 
00249 FC5S 2A 02 
t 50 FC5A 63 00 
0~~51 FC5C 86 FOOO 
00252 FC5F 39 
00253 
00254 
Ofl255 
Ot.1256 
8025? 
80258 . 
88259 FC60 
00260 FC62 
86261 FC64 

DE OC 
DF 20 
DE OE 

00262 FC66 DF 22 
00263 FC6S SD CS 
00264 FC6A SD CC 
80265 FC6C 9? 32 
60266 FC6E DE lC 
8026? FC?O DF 24 
00268 
[10269 
002?0 FC72 SD Di 
00271 FC?4 81 18 . 
002?2 FC?6 26 04 
002?3 · FC?B ?F 0032 
00214 FC?B 39 
f. 7 5 FC?C 8D 82 
f~?6 FC?E 20 F2 

2 

* 
* CLEAR 

CLEARl 

* * 

LDA B 
LDX 
DEX 
STA B 
CPX 
BNE· 
RTS 

#$60 
#$£200 

o~ x · 
CSRPTR 
CLEARi 

LOADS BLANK <C. R. ). 
LOADS END-OF-SCREEN PTR. 
DECREMENTS BLANK ING PTR. 
BLANl<.'S LOCATION. 
TESTS IF DONE. 
BRANCHES BflCK IF NOT DONE. 
RETURNS. 

* 
* 
* 

GETCHR INPUTS A CHARACTER INTO ACC A J.JITHOUT 
NOV I NG THE CURSOR.. AND BLINKS THE CURSOR. 

* GETCHR LDX 

GET1 

CON 
LDX 
DE.'x.' 
8£0 
TST 
BPL 
LDX 
LDA A 
BPL 
CON 

GET2 LDA A 
RTS 

CSRPTR 
o .. x 
#9968 

GETCHR 
$F001 
GE Tl 
CSRPTR 
o .. x 
GET2 
o .. x 
$FOOO 

LOADS CRT CURSOR POSITION. 
CONPLINENT <"FLASH POSITION.>. 
LOADS BLINK COUNT VALUE. 
COUNT GETS COUNT-1. 
RESETS CTR !.JHEN TINED OUT. 
TESTS IF A CHAR Tr'PEO IN. 
BRANCH IF CHf~R NOT ENTERED. 
LOADS CURSOR POSITIOU 
TESTS IF BLINKED (SOLID.>. 
SKIPS IF NOT BLINKED. 
CLEARS THE CHARACTER. 
LOADS A NITH CHAR. 
RETURNS TO CALLER. 

* 
* 
* 
* 
* 
* 

EDITOR IS THE NAIN ENTR'r' POINT FOR EDITING. 

EDITOR LDX 
STX 
LOX 
STX 

REEDIT BSR 
. 85R 

EDITRD STA A 
EDITIN LOX 

STX 
* 
* EDR£AD 
ENDCH.t< 

ED1 

BSR 
CNP A 
BNE 
CLR 
RTS 
BSR 
BRA 

BUFADR 
BUFFLO 
BUFEND 
BUFFHI 
HONE 
CLEAR 
EDIT 
CSRPTR 
SCNPTR 

GETCHR 
#$1.8 
£Di 
EDIT 

INSERT 
£DREAD 

BUFFLO GETS THE 
VALUE OF BUFADR. 
BUFFHI GETS THE 
VALUE OF BUFEND 
ENTRr' POINT FOR 
RE-EDITING TEXT. 
TURNS ON ED IT NODE . ,,;,( 
SETS SCNPTR TO CSRPTR. 

X GETS CSRPTR ~~ A GETS CHR. 
TESTS FOR AN "ESC" CHAR. 
SKIPS IF NOT EDIT END. 
TU.t;:NS OFFF ED IT FLAG. 
EX I TS THE ED I TOR. 
EDITS CHARACTER. 
GOES FOR NEXT CHARACTER. 

· @ 
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00278 
BE12?9 
00280 
on?Sl 
t, )82 
L1if283 
00284 FCSO 81 09 
00285 FC82 2D 16 
00286 FC84 2E 02 
8828? FC86 20 78 
00288 
0L':t289 
00290 FC88 81 OD 
08291 FCSA 2D A6 
00292 FCSC 2E 02 
00293 FC8E 86 60 
00294 
L':t0295 
00296 FC90 81 12 
00297 FC92 2D 2A 
00298 FC94 2E 08 
80299 FC96 DE .1C 
00300 FC98 20 1F 
OJ..1301 
00302 
OOJ03 FC9A SD JF 
00304 FC9C 20 6A 
[103t15 
00306 
( L1? FC9E 81 14 
l~08 FCAO 20 26 
00309 FCA2 2E 03 
003itl FCA4 t19 
80311 FCA5 20 13 
00312 
80313 FCA? 81 1F 
OOJ14 FCA9 2D SD 
00315 FCAB 2? 62 
t1tl316 
0€13:1.? 
l':t0318 

I 

-.___/ 

* * 
* 

FOLLOJ.JING IS THE 11AIN EDITOR EXECUTION LOOP. 

* 
* 
* INSERT CNP A 

* 
* 
CR 

* 
* 
RTCSR 

RTARRO 

* 
* 

BLT 
BGT 
BRA 

CNP A 
BLT 
BGT 
LDA A 

CNP A 
BLT 
BGT 
LD.\' 
BRA 

OELETE BSR 

* 
* 

BRA 

LFTCSR CNP A 

* 
CLER 

* 

BLT 
BGT 
DEX 
BRA 

Cl'f P A 
BLT 
BEl'~ 

#$09 
DELETE 
CR 
OVR1 

#$00 
HONE 
RTCSR 
#$60 

#$12 
SUB32 
LFTCSR 
CSRPTR 
PUTCH1 

UNDR2 
OVR2 

#$14 
ADD32 
CLER 

PUTCH2 

#$:1.F 
CLEAR 
LFT.JST 

TESTS FOR A CONTROL ,. I''. 
SKIPS TO DELETE CONMD. 
SKIPS FOR NE.\'T TEST. 
SCROLLS UP ONE LINE. 

TESTS FOR CARRIAGE RETURN. 
SK I PS . IF HONE CSR CONNO. 
GOES TO NEXT CONND TEST. 
LOADS INTERNAL C. R. VALUE. 

TESTS FOR RIGHT ARROt.J. 
SKIPS IF AN "UP ARRON". 
SKIPS IF A "LEFT ARROl.J". 
LOADS CURSOR POINTER. 
STORES "~ I NCRENENTS CSR. 

SCROLLS DOl.JN 1 LINE. 
CSRPTR GETS E1EO <'LAST LIN). 

TESTS IF "LEFT ARROW". 
SKIPS IF "DOl•IN ARRON". 
SKIPS FOR NDff TEST. 
SUB. 1 FRON CSRPTR. 
STORES CUR SER PO INTER. 

TESTS FOR CTRL BACK . ARRON. 
GOES TO CLEAR SCREEN. 
NOVES CSR TO LEFT OF SCREEN. 

* ALL OTHER CHARACTERS FALL THRU TO PUTCHR. 

* 
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00320 * PUTCHR DISPLAr'S A CHARACTER ON THE CRT DISPLAY AND 
08321 * 
00.<:22 * 

. INCRENENTS THE CURSER POINTER AS t~ELL AS CHECKING 
· AND HANDLING CARR I AGE RETURNS. 

f. 23 * 
- 0~24 * 
00325 * 
00326 FCAD DE 1C 
0032? FCAF 81 BD 
00328 FCB1 27 04 
00329 FCBJ A7 BB 
00330 FCB5 81 60 
00331 FCB? 27 5D 
00332 FCB9 08 
00333 FCBA DF 1C 
00334 FCBC 20 12 

PUTCHR LDX CSRPTR 

00336 FCBE DE lC 
OOJJ? FCCO C6 20 
O!J:?J8 FCC2 09 
Otl339 FCCJ 5A · 
08340 FCC4 26 FC 
00341 FCC6 20 06 

80343 FCC8 C6 2ft 
00344 FCCA 08 
f "45 FCCB 5A 
t~46 FCCC 26 FC 
00347 FCCE DF lC 

_CNP A #$OD 
BE a CRLFl 
STA A o~ x 
CNP A #$60 

CRLFl BEL~ CRLF 
PUTCHl INX 
PUTCH2 sn'(: CSRPTR 

BRA NDRFLO 

SUBJ.2 LD.'x.' CSRPTR 
LDA B #32 

SUB32A DE.\' 
DEC B -
BNE SUB32A 
BRJ-1 ADD2 

ADD~2 LDA B #32 
ADDJ2R IN.\' 

DEC 8 
BNE ADD32A 

ADD2 STX CSRPTR 

LOADS OLD CSRPTR. 
TESTS FOR EXTERNAL C. R. 
SKIPS TO DO A C. R. L. F. 
DISPLA'r'S CHAR ON SCREEN. 
TESTS FOR INTERNAL C. R. 
SKIPS FOR CR. LF. 
I NCRENENTS CSRPTR. 
SAi/ES NEN CSRP TR. 
TESTS FOR OVRFLO ~~ UNORFLO. 

LOADS CURRENT CRSR POSITION. 
LOADS LOOP COUNT. 
DECR INENTS CSRPTR. 
DECRINENTS LOOP COUNTR. 
SKIPS BACK IF NOT DONE. 
SKIPS TO CHECK UNDRFLO. 

LOADS LOOP COUNTER. 
INCRE. CSRPTR IN INDEX. 
DECR INENTS LOOP COUNTER. 
SKIPS BACK IF NOT DONE. 
SAVES CS.RPTR. 

80349 
00358 
00351 
f18J52 
06353 

* NDRFLO <'UNDERFLON> CHECKS FOR THE CURSOR GOING OFF THE 
* TOP OF THE SCREEN. THE IND£.\' REi3. CONTAINS THE CURSOR 
* PO INTER WHEN THE ROUT I NE IS ENTERED. 

* 88354 FCDO 8C EOOO 
00355 FCDJ 2C OB 
80356 FCD5 06 32 

NDRFLO CPX 

00357 FCD? 27 02 
00358 FCD9 8D 60 
00359 FCDB BD FD?J UNDR2 
88360 FCDE SD JA 

BGE 
LOA 8 
BE a 
BSR. 
JSR 
BSR 

#$El100 
O\.'RFLO 
EDIT 
UNDR2 
NOVE2 
SCRLDN 
NOVE3 

TESTS IF CSRPTR >= DFFF. 
SKIPS IF CSRPTR GREATER. 
TESTS IF EDITOR IS ON. 
SKIP TO EXIT IF EDITOR OFF. 
MOVES LAST LINE TO BUFFHI. 
NOVES ALL LINES DONN ONE. 
NOVES BUFFLO TO TOP OF CRT. 

i lj ... 
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OO::S62 
OJ'.l.'?6.'? 

64 
'at&65 
8t1366 
0036? FCEO BC E200 
88368 FCEJ 28 12 
00369 FCE5 8D 11 
OOJ?O FCE? D6 32 
003?1 FCE9 27 OC 
00372 FCEB DE 22 
003?3 FCED 9C OE 
80374 FCEF 2~06 
00375 FCF1 BD 44 
00376 FCFJ DE 14 
003?7 FCF5 DF 22 
Ofl3?8 FCF? 39 
003?9 
tl0380 
00381 
ft()J82 
00383 
00384 FCF8 D6 32 
00385 FCFA 2? OA 
00386 FCFC DE 20 
0038? FCFE DF 16 
Ofl388 FDOO DE 24 
( 99 FD02 8D 34 
~90 FD04 DF 20 
00391 FD06 8D 58 
00392 FD08 CE ElEB 
00393 FDOB DF lC 
00394 FDOD DF 16 

L1B396 
80397 
00398 FDOF D6 lD 
00399 FD11 C4 £0 
00460 FD13 D? 1D 
004t11 FD15 39 
00402 
L10403 
00404 FD16 SD 80 
80405 FD18 20 F5 

* OVERFLOJ.J CHECKS FOR SCROLLING UP <CURSOR IS OFF 
* THE BOTTON OF THE SCREEN>; IND£.\' CONTAINS THE CURSOR 
* POINTER UPON ENTR'r'. 
* 
* OVRFLO CPX #$E200 TESTS AND EXITS IF 

BNI O\.'REXT CURSOR ON SCREEN. 
BSR OVR1 DOES OVRl CHECKING. 
LDA B EDIT . TESTS IF EDIT IS ON. 
BEQ OVREXT EXITS IF IT IS OFF. 
LDX BUFFHI LOADS HI TEXT POINTR. 
CPX BL/FEND TESTS IF PTRS NOT EQU. 
BEl~ OVRE.X.'T EXITS IF NO TEXT. 
BSR NOVElA NOVES CHRS TO LAST LINE. '"~\ 
LDX SR CA DR RESETS NEt.J BUFFHI · 
STX BUFFHI LOCATIO~ l 

OVREXT RTS EXITS BACK TO EDIT. 
* 
* 
* * OVR:l DOES ACTUAL SCROLLING UP. 
* OVR1 LDA B EDIT TESTS IF EDIT IS ON. 

BEQ OVR1A SKIPS IF EDIT OFF. 
LD.\' BUFF LO LOADS TE.X.'T PTR LOJ.J. 
STX DSTADR DESTINATION OF TEXT NOVE. 
LDX SCNPTR SOURCE. FOR NOVE. 
BSR NOVE1 NOVES LUil TO BUFFFLO. 
ST.\' BUFFLO SAVES NEJ.J BUFFLO PTR. 

OVR1A BSR SCRLUP SCROLLS SCREEN UP 1. 
OVR2 LD~\· #$E1Eft CU.'tSOR GETS- PUT ON 

STX CSRPTR LAST LINE. 
STX DSTAD.'t INIT DEST FOR NEXT NOVE. 

* FOLLOl.JING f10\/E THE CURSOR. 
* LFTJST LDA 8 

* * 

AND B 
STA B 
RTS 

CRLF BSR 
BRA 

CSRPTR+1 LOADS LO B'r'TE OF PTR. 
#$EO TRUNCATES TO LEFT OF LINE. 
CSRPTR+1 SAVES L. J. ED PTR. 

RETURNS TO EDITOR. 

ADDJ2 LI NE FEED. 
LFTJST CARRIAGE RETURN 

I 
I 
I 

I 
\ 

\ 

.'? 
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0048? 
00408 
(!fH l)9 

C\_J O 
Oft411 
00412 
00413 
00414 
fl0415 
00416 
0841? FD1A DE 24 
00418 FD1C DF 16 
08419 FD1E DE 28 
t10420 FD20 9C OC 
00421 FD22 27 23 
t10422 FD24 09 
08423 FD25 9C OC 
00424 FD2? 2? 08 
08425 FD29 09 
00426 FD2A E6 00 
€18427 FD2C Ci 66 
00428 FD2E 26 F5 
Ofl429 FD30 OB 
00430 FD31 DF 20 
BL':f431 FDJJ 20 03 

t ~7 

d~"i4 
00435 
00436 
t1L':f437 
OL7i438 
00439 
L':f@44l.1 
00441 
88442 
00443 
80444 
00445 FDJ5 DE 14 
08446 FDJ? 08 
00441 FDJ8 E6. 00 
00448 FD3A DF 14 
06449 FDJC DE 16 
80456 FDJE E? 00 
00451 FD40 08 
88452 FD41 DF 16 
00453 FD43 Cl 60 
80454 FD45 26 EE 
00455 FD4? 39 

* NOVE INSTRUCTIONS NOi/£ FRON ONE BUFFER AREA TO 
* ANOTHER BUFFER AREA. 

* 
* 
* * NOVE3 CALCULATES THE SOURCE ADDRESS OF THE DATA IN 
* BUFFLO (JF IT E.\'ISTS) FOR NOVING TO THE FIRST LINE ON 
* THE CRT. NOVE 1 IS THEN ENTERED TO DO THE NOVING. 

* 
* NOVEJ LDX 

ST.\' 
LDX 
CPX 
BEO 
DEX 

NV31 CPX 
BEO 
DEX 
LDA B 
CNP 8 
BNE 
INX 

NVJ2 STX 
BRA 

SCNPTR 
DSTADR 
BUFFLO 
8UFADR 
NOVEXT 

BUFADR 
NVJ2 

o .. ,\' 
#$61] 
N\.'31 

BUFFLO 
NOVE1 

* 
* 

NOVE1 

CSRPTR GETS EIJ06 <'HONE). 
SETS NOVE ADDRESS. 
LOADS LO BUFFR ADDR. 
TESTS IF DATA STRING. 
E.\'ITS IF ENPTY. 
NOVES BACK FRON BLANK. 
TESTS IF SR CR DR = BUFFA DR. 
NOi/ES IF STAl< T OF LINE. 
NEXT L Ot,JER CHAR. 
GETS SOURCE CHAR FOR TEST. 
TESTS FOR "C. R. ". 
SKIPS BACK UNTIL "C. R. ". 
POINTS BACK TO FIRST CHAR. 
SAi/ES LO ADDRESS. 
NOVES DATA. 

* NOVE1 NOVES A SET OF .CHARACTERS FRON EITHER THE TOP 
* LINE OF THE SCREEN TO BUFFLO OR FRON BUFFHI TO THE 
* BOTTON LINE OF THE SCREEN. THE SOURCE ADDRESS IS PASSED 
* IN THE INDE.\' REG . .. THE DESTINATION ADDRESS IN DSTADR .. 
* AND THE NOVE IS TERNINHTED B'r' A "C. R. " IN THE LINE OF 
* TE,".'T BE I NG NOVED. 

* 
* 
* 
* 
NO!/E 
NOVE1A 
NOVEl 

LDX 
I W< 
LDA B 
STX 
LDX 
STA 8 
IN.\' 
STX 
CNP 8 
BNE 

NOVEXT RT5 

SRCADR 

t1, x 
SRCADR 
DSTADR 
e .. x 
DSTADR 
#$60 
NO\IE 

LOADS SOURCE ADDRESS INTO X. E­
PO INTS TO NEXT SLlURCE CHAR. 
LOADS SOURCE CHARACTER. 
SAVES THE SOUR-CE PO INTER. 
LOADS DESTINATION ADDRESS. 
STORES CHAR. IN DEST I NAT ION. 
NEXT DEST I NAT I ON fWDRESS. 
SAVES DEST !NAT ION PTR. 
TESTS IF NOVE FINSHED (CR). 
SKIPS BACK IF NOT DONE. 
RETURNS TO CALLER. 

.,i j 
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e ·~ 157 
L"-'...J..'18 
OU'459 
00460 
0046:1. 
00462 
00463 
80464 
00465 
08466 
00467 
08468 FD48 80 BE. 
00469 FD4A 5F 
88470 FD48 J? 
00471 FD4C E6 00 
08472 F04E 08 
00473 FD4F Cl 60 
004?4 FD5:1. 26 F8 
00475 FD5J DE 22 
004?6 FD55 E? 00 
OLN?? FD5? 09 
004?8 FD58 DF 22 
664 79 FD5A J.J: 
00480 FD58 Cl 00 
Ot1481 FD50 26 F6 
6(.)482 F05F J9 

00484 
00485 
00486 FD60 CE EOOO 
6048? FD6J. E6 26 
00488 FD65 E7 00 
flfl489 F067 08 
00490 FD68 8C E1EO 
00491 F068 26 F6 
60492 FD6D DF 1C 
06493 FD6F BO FCJ8 
iJt1494 FD?2 J.9 

* * 
f10VE2 suer;:ouT I NE 

* THE NOVE2 SUBROUTINE NOi/ES THE LAST LINE ON THE 
* SCREEN TO THE HIGH AREA OF THE BUFFER: <BUFFHI.J DURING 
* SCROLLING. THE TE.\'T IS TENPORARIUr' STORED ON THE STACI<' 
* 'DURING THE NOVE. THE NOVE IS TERN I INATED Br' A "C. R. ". 
* THE TEXT IS STORED AT BUFFHI ON DOl.JN. 

' * 
* 
* 
* NO\IE2 BSR 

CLR B 
N\121 PSH B 

LDA 8 
INX 
CNP B 
BNE · 

N\.'22 LDX 
NV2J STA B 

DEX 
STX 
PUL B 
CNP 8 
BNE 

NOVEX RTS 

OVR2 

STACK 
o .. ,\' 
#$60 
NV21 
BUFFHI 
o .. x 
BUFFHI 

#00 

X GETS ADOR OF LAST LI NE. 
SETS TERNINATION FDR 
POPPING. 
LOADS SOURCE CHAR. 
PO I NTS TO NEXT CHAR. 
TESTS IF LINE TO "C. R. " 
NOVED TO STflCK. 
!NIT. DESTINATION. 
STO.c;:Es .CHAR. 
POINTS TO NEXT LOCATION. 
UPDATES BUFFER PTF.:. 
GETS NEXT CHAR. 
TESTS IF ALL CHRS STORED. 
SKIPS BACK IF NOT STORED. 
RETURNS TO CALLER. 

* SCROLL UP NOi/ES ALL LINES UP 1.. ..~ CLEARS LAST LINE. 

* SCRLUP LDX 
SCRP1 LOA 8 

STAB 
IN.\' 
CP.\' 
BNE 
STX 
JSR 
RTS 

#$E800 
$20.1 x 
oo .. x 
#$E1EO 
SCRPl 
CSRPTR 
CLEAR 

SETS CRT HONE POSITION. 
GETS CHAR FRON NEXT LINE. 
STORES CHAR ON PREV. LINE. 
PO I NTS TO NE.\'T LI NE. 
TESTS IF NOl/E DONE. 
GOES BACK IF NOT DONE. 
SETS CSRPTR TO LAST LINE. 
CLEARS LAST LINE. 
EXITS. 

1') 
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00496 * SCRLDONN NOVES ALL LINES DOI-HI ONE AND 
0'"l 't 9? * CLEARS THE TOP LINE ON THE SCREEN. 
l"-._;-.'.:/ 8 * 
00499 FD?3 CE E1DF SCRLDN LDX 
00500 FD?6 E6 00 SCRD1 LDA B 
08501 FD?B E? 26 STA B 
0'0502 FD?A DF 1.C STX 
00:.03 FD?C 09 DEX 
00504 FD?D SC DFFF CPX 
80585 FD80 26 F4 BNE 
00506 FD82 C6 60 LDA B 
0L15f~? FD84 08 SCR02 INX 
00508 FD85 E? 00 STA B 
00509 FD8? 8C EOlF CPX 
00516 FD8A 26 F8 BNE 
00511 FD8C 39 RTS 

#$E1DF 
o .. . \' 
$20 .. x 
CSRPTR 

#$DFFF 
SCRDl 
#$60 

o,x 
#$E01F 
SCRD2 

. INITIALIZES THE POINTER. 
LOADS DATA TO 1 BE NOVED. 
NOVES DATA OOJ.JN ONE LINE. 
SAVES CURSOR. ! 
POINTS TO NEXT B'r'TE. 
TESTS IF NOVE FINISHED. 
SKIPS BACK IF NOT DONE. 
LORDS BLANK TO CLEAR L !NE. 
POINTS TO NEXT CHARACTER. 
CLEARS B'r'TE ON L !NE 1. 
TESTS IF LINE 1 CLEARED. 
SKIPS BACK IF NOT CLEARED. 
RETURNS. 

00513 * OUTSTRING PRINTS OUT THE STRING BETi.t/EEN THE 
00514 .* OUTBUF POINTER AND THE BUFENfi POINTER. 
00515 * 00516 FD8D DE 11 OUTS TR LOX OUTBUF BUFPTR GETS START OF TEXT. 
0051? FD.SF A6 00 OU Tl LDA A o .. ,\' LOADS CHAR TO BE PUT OUT. 
L10518 FD91 DF 1E STX BUFPTR SAVES SOURCE POINTER. 
~q FD93 BD FCAD JSR PUTCHR PRINTS CHARACTER. 
!: t '"20 Ffi96 DE 1E LD.~,~· BUFPTR RESTORES POINTER. 
tl0521 FD98 9C OA CP,\' OUTEND TESTS FOR END-OF-TE.\'T. 
00522 FD9A .. ., 7 

.:.1 OJ BEQ OUT2 EXITS IF END OF TEXT. 
00523 FD9C 08 INX INCRE. PTR TO NEXT CHAR. 
00524 FD9D 20 FO BRA OUT1 GOES BACK FOR NE.\'T CHAR. 
00~25 FD9F 39 OUT2 RTS EXITS ROUTINE: 
00526 FDAO lH NOP UNUSED LOCATION. 
00527 ·* 
08528 * END OF EDITOR PROGRAN. 
00529 * 

,. 

·~' '\l,J 
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01~531 

l "<2 
~3 
0Et5J4 
005J5 
06536 
0053? 
60538 
00539 
00548 
00541 
08542 
00543 
L~0544 
00545 
00546 
t.1054? 
00548 
86549 
f/0550 
00551 
Oft552 
00553 
00554 
60555 
OL'~556 
( ~5? 

l~58 
00559 
00560 
00561 
00562 
00563 
013564 
00565 
Off 566 
Bfl56? 
00568 

. 00569 
00570 
00571 
605?2 
005?3 
L=l85?4 
00575 
fHJ576 
005?? 
88578 
OL=t5?9 

* 
* 

THE f1INI-ASSENBLER 

I 

* THE NINI-ASSENBLER IS A FIXED-FIELD ONE INSTRUCTION 
* PER LINE 2 PASS ASSENBLER. THE NI(!_I-ASS.SENBLER FORNAT 
* IS DESCRIBED ON PAGES 9-2 AND 9-J 10F THE SPHERE 
* OPERATORS REFERENCE NANUAL. 
* THE THO PASSES ARE REOUIRED TO FORN THE LABEL 
* ADDRESSES. THE SECOND PASS EOUATES THE ADDRESS FOR 
* LABLES REFRENCED BEFORE THE'r' ARE DEFINED IN THE PROGRAN. 

* 
* * ON ENTR'r': 
* SRCASN = ADDRESS OF SOURCE TE.\'T TO BE ASSENBLED. 
* BUFFLO = ADDRESSED OF OBJECT CODE PRODUCED. 

* * ON EXIT : 
* PCVAL <PROGRAN COUNTER VALUE) = LAST LOCATION OF 
* THE ASSENBLED OBJECT PROGRAf'1. 

* 
* 
* 
* * ALGORITHN: 

* 
*AS NB LR: SET PASS COUNT TO ZERO,; SET PCVAL TO DSTASN; 
*ASf11A : OPERAND VALUE FORNED- IN "ONDVAL ": 
* A GETS CHA,~ IN ,\ '6 <" OPERAND T'r'PE) ,; ;"'· GETS X+?.o 
* IF CHAR X6 IS A 11 @11 THEN ONDVAL GETS VALUE FRON SW180L 
* TABLE ELSE ONDVAL GETS VALUE FRON ASCBIN CONVERSION.: 
*5W18L: EOUATES S'r'NBOL ( PC VALUE IS THE " " S'r'NBOL 
*fLABEL J) TO A LABEL VALUE : 
* S'r'f'fl/AL GETS PCVAL 
* IF XC!..> IS AN "=" THEN S'r'f'f\lAL GETS ONDVAL .. · 

.*IF X<"1) IS NOT A 11=11 OR A SPACE THEN IF SECOND PASS THEN 
* EXIT ELSE START SECOND PASS_; 
* LABEL ENTR'r' IN SW1BOL TABLE GETS S'r'f'fVAL 
*LDOP: PUT OPERATION CODE INTO THE OBJECT CODE : 
* CONVERT ,\'<'2)-XC:l.> INTO BINAR'r'i 
* SAVE PCVAL 
* P. C. GETS P. C. +li 
*OPRND: FORN OPERAND IN OBJECT CODE: 
* FORf1 OND\/AL INTO PROPER SIZE BASED ON CODE IN X<'6),; 
* STORE NEJ.J OPERAND VALUE IN NENOR'r'.; 
* P. C. GETS P. C. +1 OR 2.; 
* GET NEXT LINE OF SOURCE_; 
* GO TO ASMiA; 
* 
* 

,. 
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!:l'.,Ci81 FDA1 ?F 0004 flSMBLR CLR ARJ INIT. PASS CTR TO FRST PASS. .> 
t ""> ·"'I FDA4 DE 20 ASN1 LDX BUFFLO SETS PC CNTR TO START OF 
l~J FDA6 DF 40 STX PC\.'AL OBJECT CODE. ' 
0Et584 FDA8 DE ..... -

.-:: t> LDX SRCASN LOADS AODR FOR FIRST LINE. 
00585 FDAA DF 02 ASf11A ST.\' TNP1 SAVES ADDR OF( CURRENT LINE. 
00586 FDAC A6 08 . LDA A 8.1 x LOADS S'r'NBOL :<LABEL). 
0058? FDAE E6 07 LDA B ?, X' LOADS OPERAND T'r'PE CODE. 
0L1588 FDBL1 Ci 40 CNP B #$/@ IF 1~ .. LOADS DATA IN S'r'NBOL 
00589 FDB2 27 68 BE a INDADR ADDRESS .. GOES TO S'r'NBL. 
06590 FDB4 08 INX SETS INDE.\' TO START OF 
00591 FDB5 08 INX OPERAND NUNBER. 
00592 FOB6 08 IN.'=".' 
0059J FDB? 08 INX 
00594 FDB8 08 INX 
00595 FOB9 08 IN.\' 
00596 FDBA 08 INX 
0059? FDBB BD FF22 .JSR ASCBIN CONVRTS # TO BINAR'r' IN 8-A. 
013598 FDBE D? 2A ASNlB STA B ONDVAL STORES OPERAND VALUE IN 
00599 FDCO ~7 

- · I 28 STA A ONDVAL+1 ONDVAL. 
00600 * 00601 * 00602 * 00603 * FOLL OJ.JING FOR NS THE VALUE FOR THE LABEL. 
00604 * 
0061:.15 FDC2 DE l12 S'r'NBL LD.\' TNP1 LOADS ORIG LINE PTR INTO .\'. 
on6o6 FDC4 A6 00 LOA A o .. ,\' LOADS S'r'NBOL <"LABEL). 
,. ··1::0 FDC6 E6 01 LDA 8 1.r ,~'(: LOADS LABEL CONTROL CHAR. 
~08 FDC8 OE 40 LD:X.' PC VAL LABEL VALUE GETS PCVAL. 
00609 FDCA DF 2C STX S'r'NVAL 
0L1610 FDCC Cl JD CNP 8 #$'"= TESTS IF LABL IS EOUATED. 
00611 FDCE 2t7 06 BNE ASN2 SKIPS IF NOT EOUATED. 
0061..2 FDDO DE 2A LDX ONDVAL LABEL VALUE <S'r'NVAL.J GETS 
0!:.161J FDD2 DF 2C STX SYN VAL THE OPERAND VALUE. 
00514 FDD4 20 OE BRA ASNJ CONTINUES EVALUATION. 
0061..5 FDD6 Ci 20 ASf12 CNP .B #$ ·' TESTS FOR END-OF:...PROGRAN. 
08616 FDD8 2? Of~ BEO ASNJ SKIPS IF . SPACE OWT END). 
00617 FDDA ?D 00tl4 TST ARJ TESTS IF SECOND PASS. 
@t1618 FDDD ~-.-, ",. 01 BEO ASN2A EXITS IF SECOND PASS. 
06619 FDDF 39 RTS 
08620 FDEO D? 04 ASN2A STA B AR:S SETS CTR TO SECOND PASS. 
00621 FDE2 20 co BRA ASN1 GOES BACf\. FOR SEC ONO PASS. 
t10622 * 0062J * 0L":f624 * 
l1t1625 * FOLLOIUNG PUTS THE LABLE VALUE IN THE S'r'f'1BOL TABLE. 
00626 * 0062? FDE4 8D 41 AS/"13 BSR S'r'NPTR ;x; GETS S'r'f'1BL TABL ENTR'r' ADR. E 
00628 FDE6 96 2C LDA A S'r'MVAL STORES THE LABEL 
t10629 FDE8 A? 00 STA A l1 .. x ADDRESS <"S'r'f'tVAL.> INTO THE 
08630 FDEA Q .-

-· b 2D LDA A S'r'/'1VAL+1 S'r'NBOL TABEL. 
00631 FDEC A-:o ,. 1:.11 STA A 11 x 

• 
\:::) 
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tlt16JJ 

~; FDEE DE 02 
t10636 FDFO 08 
00637 FDF1 08 
00638 FOF2 08 
80639 FDFJ A6 00 
60640 FDFS 81 20 
00641 FDF? 27 OA 
00642 FDF9 BD FF22 
00643 FDFC DE 40 
00644 FDFE A7 00 
l10645 FEOO 08 
00646 FE01 DF 40 
0064? 
00648 
l::t0649 
00650 
00651 

· 00652 FE03 DE 02 
00653 FE05 A6 06 
00654 FEO? DE 40 
00655 FE09 81 45 
00656 FEOB. 2£ Ji 
0065? FEOD 27 21 
00658 FEOF 81 44 
- ·r:::. _Ci. FEil .-."'.' .... .... l .:,:,- .::.:: 

60 
00661 
00662 
0066? 
00664 
00665 FE13 DE 82 
006,66 FE15 08 
0066? FE16 A6 00 
00668 FE18 81 60 
00669 FEJ..A 26 F9 
00670 FE1C 08 
00671 FE1D 20 88 
0L1672 
006?3 
086?4 
00675 
806?6 
006?? 
006?8 FElF SD 06 
00679 FE21 EE 00 
00680 FE23 DF 2A 
00681 FE25 20 98 
00682 ' 
00683 FE27 48 
fl - .-84 FE28 5F 
l\::::.B5 FE29 9 7 01 
00686 FE28 D? 00 
80687 FE2D DE 00 
00688 FE2F 39 
e 

* FOLLOJ.JING FORNS THE OPERATION CODE. 

* LDOP 

* 
* 
* 

LDX 
INX 
INX 
IN.\' 
LDA A 
CNP fl 
BEC! 
JSR 
LDX 
STA A 
INX 
STX 

TNP1 

o,x 
#$ ·' 
OPRND 
ASCBIN 
PC VAL 
o .. ,\' 

PC VAL 

LOADS ORIG LINE POINTER. 
SETS X TO POINT TO 
THE OP CODE C(fARS. 

GETS OP CODE 
1
CHAR INTO A. 

TESTS IF OP CODE E.\'ISTS. 
SKIPS IF NONEXISTANT. 
CONVPTS OP CODE TO 8 INARr'. 
LOADS POINTR TO OBJECT CODE. 
STORS OP INTO OBJECT CODE. 
SETS TO Nfl<T OBJ CODE LOCHI. 
SAVES P. C. POINTER. 

* FOLLONING STORES INTO THE 08.JECT CODE THE SIZED OPERAND. 

* 
OPRND 

* 
* 
* 

LD.\' 
LDA A 
LDX 
CNP A 
BGT 
BEC! 
CNP A 
BElJ 

TNP1 
6 .. ,\ ' 
PC VAL 
#t-··'E 
REL TI\.' 
EXTEND 
#$"'D 
DIRECT 

LOADS SOURCE LINE POINTER. 
LOADS OPERAND SIZE CHAR. 
LOAOS ,\' J.I I TH OBJ CODE PTR. 
TESTS LENGTH T'r'PE. 
SKIPS IF AN "R" OPERAND. 
SKIPS IF AN "E" SIZE OPRND. 
TESTS IF SIZE CHR E.\'ISTS. 
SKIPS JF "D"CONND EXISTS. 

* FOLLOl.JING GETS THE NEXT . LINE. 

* ASN4 
ASN4A 

* 
* 
* 

LOX 
· IN.\' 

LDA A 
CNP A 
BNE 
IN.\' 
BRA 

Tf1P1 

o .. x 
#$60 
ASN4A 

ASN:1.A 

LOADS START OF LINE IN 
ORDER TO FIND NEXT LINE. 
LOADS CHAR FRON SORCE LI NE. 
TESTS FOR A CARRFIGE RETURN. 
SKIPS BAK UNTIL C. R. FOUND. 
POINTS TO FIRST LINE CHAR. 
GOES BACK TO ASSN. NE.\'T LI NE 

* THE FOLLOJ.JING ARE. SUBROUTINES USED B'r' THE NAIN CODE. 

* 
* 
INDADR BSR 

LO.\' 
STX 
BRA 

* S'r'NPTR ASL A 
CLR B 

LOAN< STA A 
STA 8 
LOX 
RTS 

S'r'MPTR 
o, ,\' 
OND\lAL 
SW18L 

TNP+J.. 
TNP 
TNP 

GETS CONTENTS OF 
S~'NBOL LOCATION. 
STORES AS OPERAND. 
RETURNS ·To FIX LABEL VALUE. 

NUL T LABEL Br' 2 TO FORN 
POINTR INTO SYMBOL iABLE. 
LOADS POINTER INTO THE 
S'r'NBOL TABLE INTO X 
RETURNS TO CALLER. 
RETURNS. 
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00690 FE30 D6 2A 
r~~~1 FE'J2 E? 00 
~~2 FE34 08 
00693 FEJ5 96 28 
00694 FE3? A? 00 
00695 FE29 08 
00696 FE3A DF 40 
00691 FEJC 20 05 
L710698 
00699 FEJE' 08 
00700 FEJF DF 40 
00?01. FE41 ·96 2B 
00702 FE43 90 41 
00?02 FE45 09 
00704 FE46 A? 00 
00705 FE48 20 C9 
00706 
Ol:l?O? 
08708 

EXTEND LDA B 
STA B 
IN.\' 

DIRECT LDA A 
STA A 
INX 
STX 
BRA 

REL TI\.' INX 
ST.\' 
LOA A 
SUB A 
DEX 
STA A 
BRA 

* 

ONDVAL STORES HI B'r'TE OF OPERAND 
OJ X INTO OBJECT CODE. 

INC PC TO POINT TO NXT N~ 
OND\.'AL +1 STORES L.O B'r'TE OF OPERAND 
~X INTO OBJECT CODE. 

INC ~~ SAVE P. IC. TO POINT TO 
PCVAL NEXT B'r'TE. 
ASN4 GOES TO t·IORK ON NE.\'T LI NE. 

PC VAL 
ONDVAL+l 
PCVAL+l 

o, ,\' 
ASf14 

INCRINENT P. C. PTR TO POINT 
TO NXT BYTE S SAVE P. C . . 
LOADS LO B'r'TE OF OPERAND. 
FORNS RELATIVE OFFSET. 
INSERTS RELATIVE B'r'TE INTO 
OBJECT CODE. 
GOES TO ASSNBL NEXT LI NE. 

* END OF THE ASSENBLE'R PROGRAN. 

* 
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0 11 081 
~ . .J.:2 
l3tm8J 
00084 
1..10085 
00086 
Ol108? 
00088 
80089 
00090 
08091 
00092 
Oflft93 
00094 
00L195 
00096 
l3009? 
00098 
Ot1099 
00100 
00101 
Ot1102 
Ot1103 
00104 
0L1105 
00106 
- . q ... : ' . { 
l~S· 
08109 
00110 
80111 
BL~ii2 
80113 
00114 
08115 
00116 
0811? 
Ot.11'18 
80119 
80120 
00121 
00122 
08123 
80124 
60125 
60126 
00127 
00128 
013129 
1::.10130 
00131 
( • . ']2 
e. . 33 
t301J4 
€tf313S 
00136 
a 

* 
* 

DEBUGGER 

* THE DEBUGGER FOR THE PDS S'r'STEN /.JAS DESIGNED TO 
* PROVIDE A VERSATILE TOOL FOR USE IN PROGRAN TESTING AND 
* DEBUGGING. IT ALLONS FOR BREAkPOINTS.. NINI-ASSENBLER 
* S'r'NBOL TABLE REFERENCING.. STACK NAN I PU LAT I ON AND 
* INPUT IN EITHER HE.\'ADECINAL OCTAL OR DECINAL. 
* THE OEBUGGER PRINTS A PRONT CHARACTER "Y' ON EVER'r' NEJ.J 
* LINE. AN INSTRUCTION CAN BE TYPED JN J.JHENE\IER THE CURRSOR 
* IS BLINKING .. EXCEPT t~HEN A NUNBER IS BEING T'r'PED IN. • 
* THE DEBUGGE.~ CALLS THE EDITOR t·JHENEVE.r;: A NUNBEF-' IS TO BE 
* INPUT.. SO CORRECTIONS CAN BE NADE IF THE NRONG DIGIT IS 
* .T'r'PED IN. THE POINTER "PCVAL" POINTS TO THE CU,'tRENTL 'r' 
* OPENED B'r'TE LOCATION. THE DEBUGGER OPERATES ON t~HATEVER 
* B'r'TE IS POINTED TO B'r' PCVAL. FOR FURTHER DETAILS SEE THE 
* SECTION ON THE OEBUGGER IN THE OPERATORS REFERENCE NANUAL. 

* * THE DEBUGGER IS INPLENENTED B'r' A SNALL ROUTINE TO SET 
* UP ENTR'r' <DEBUG) AND A LARGE ROUTINE J.JHICH DOES A RANGE 
* CONPAP.E TO FIND THE PROPER CONNAND AND THEN EXECUTES THE 
* CONNAND <RUNBUG). NOTE THAT SINCE CONNANDS ARE 
* INTERPRETED B'r' RANGE.. AN~' l<'E'r' STRUCK t~ I LL PRODUCE 
* A CONNAND EXECUTION .. SUCH AS A " .. " BEING INTERPRETED 
* AS A II+ II CONNAND. 

* 
* 
* * CONNANDS: 

* "C. R. " LINE - PRINTS 11
)

11 OUT ON A NEN LINE. 
* 11 11 CHANGE - THE SPACE CONND CHANGES CONTENTS FRON 'r' TO Z. 
* "+" OPNN.\'T - OPENS NEXT LOCATION. 
* "-" OPNPRE - OPENS PRP.'IOUS LOCATION. 
* 11 8 11 BRl~'SET - SETS A BREAKPOINT AT THE OPENED LOCATION. 
* "C" CLRBRk' - CLEARS BRl<.POINT. NUST BE DONE BEFORE E.\' IT. 
* "E" EXIT - PERFORN RTI - E.\ECUTE AT BRKPOINT LOCATION .. 
* "G" GOLOCN - STA,qTs EXECUTION flT OPENED LOCATION. 
* 11 0 11 OPNLOC - OPENS LOCATION THAT IS T'r'PED IN AFTER "O". 
* "R" OPNREG - OPENS THE TOP-OF-STACK LOCATION. 
* "S" SETSTJ<.' - SETS THE STACK TO THE OPENED LOCFIT ION. 
* "T" OPNTBL - OPENS LOCATION IN SW180L TABLE OF NE.\'T CHR. 

* 
* 
* 
* 
* * SUBROUTINES: 

* INPCHR - INPUTS A CHAR. INTO A AND PRINTS IT. 
* I NPNUt1 - INPUTS A NUMBER INTO 8-A FRON THE l<.E'r'BOARD. 
* PNTB'r'T - PRINTS ACC A AS 2 HEX DIGITS ON THE SCREEN. 
* PNTDIG - PRINTS 8-A AS 4 HEX DIGITS ON THE SCREEN. 
* NEl<lLIN - PRINTS A C R. AND A 11

)
11 ON THE SCREEN. * DSPADR - PP.INTS 8~' 1 · ADDRESS <'X.\'.':<X> AND BYTE CONTENTS <''r''r'.> 

* AS >XXXX 'r''r' ON THE SCREEN. 

* 

··~ 

fl· 
,_I' 
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00138 FE4R ORG $FE4A 
or.i 1 39 f 

* 
t~tl FE4A BD FCBE BGPOP1 ~TSR SUBJ2 NO\lES CURSOR UP ONE LINE. 
Ot '41 FE4D 31 POPLIN INS CLEANS UP STACK FOR 
00142 FE4E 31. INS DISPLA'r' OF C. R. "' _, . 
00143 * 00:1.44 * · 
00145 FE4F SD 74 DEBUG BSR NEJ.JL IN PRINTS "C.R. )". 
001.46 FE5:1. SD 09 DBUG:1.. BSR INPCHR READS IN CONNAND. 
001.4? FE5J: BD FC96 .JSR RTARRO INSERT BLANK. 
00148 FE56 DE 40 LDX PC VAL LOADS CURRENTL 'r' OPENED LOC. 
001.49 FE5S SD 09 BSR RUNBUG EXECUTES DEBUG CONNAND. 
tltl158 FE5A 20 F5 BRA DBUG1 GOES BACK FOR NEXT CONND. 
00.151. * 00152 FE5C SD FC45 INPCHR .JSR GETCHR READ IN CHAR INTO A . 
001.53 FE5F BD FCAD .JSR PUTCHR DISPLA'r'S CHARACTER. 
00154 FE62 39 RTS RETURNS TO CALLER. 
Oft.155 * Otl156 * 00.15? * 
00158 * 
fl0.159 FE63 81 2B ,r;:ltNBUG CNP A #$'" TESTS FOR SPACE. 
00160 FE65 2D EJ BLT BGPOPl SKIPS IF A "C. R. II <"LINE.>. 
00161 FE6? 2E 09 BGT OPNPRE SKIPS FOR OTHER CNND TESTS. 
00162 FE69 BD FEF4 CHANGE ~TSR INPNUN INPUTS NEJ.J B'r'TE CONTENTS. 
Ol116:S . FE6C DE 40 LD.\' PC VAL LOADS OPENEf:i B'r'TE LOCATION. 
Of11.64 FE6E A? OD STA A o .. ,\' STORES NEJ.I B'r'TE DATA. 
f ~.5 FE?O 20 DB BRA POPLIN GOES TO INPUT NEXT CONNAND. 
t1Mt6 ' · * 00.16? * ' Ot.1168 FE?2 Sl 2D OPNPRE CNP A #$'"- TESTS FOR A II - It CONNAND. 
00.169 FE?4 2D 135 BLT. OPNNXT SKIPS IF A "+" CiJNNAND. 
l.10170 FE?6 2E 06 BGT CLRBRk: SKIPS TO TEST FOR OTHER CNND 
08171 FE?8 09 DEX FORNS PREV. LOCATION ADDR. 
001?2 FE?9 20 28 BRA DSPADR GOES TO OPEN THE LOCATION. 
08.173 * 
001?4 * 001?5 FE?B 88 OPNNXT INX FORNS NEXT LOCATION ADDR. 
001?6 FE?C 20 28 BRA DSPADR GOES TO OPEN LOCATN B'r'TE. 
00.1 ?? * 001?8 * \ 

001.?9 FE?E 81 4J CLRBRJ<: CNP A #$"C TESTS FOR A "C" CONNAND. 
00180 FEBO 2D OA BLT BRKSET SKIPS IF 'A "8" COM NA ND. 
1-10181 FE82 2E 78 SGT EXIT SKIPS FOR NEXT CONNfi TEST. 
00182 FE84 DE 30 LDX BRKADR GETS ADDF-ESS OF BREAKPOINT. 
00183 FE86 96 2E LDA A BRKSAV LOADS ORIG B~'TE CONTENTS. 
001..84 FE88 A? 00 STA A o,x RESTORES B'r'TE DATA. 
00.185 FEBA 20 lA SRA DSPRDR GOES TO OPEN THE LOCATION. 
00:1.86 >It 

0018? * ·oo.tss FEBC A6 00 BRKSET LDA A o .. x LOADS DATA OF OPNED LOCATN. 
BIJ189 FESE 9? 2E STA A 8.'\J<:SAV SAi/ES DATA OF OPNED BYTE. 
f 90 FE90 DF 30 STX BRk'ADR SAi/ES ADDR. OF BREA"'"PO INT. 
~31 FE92 86 JF LOA A #$JF LOADS SOFH/Al~E INTUP CON ND. 
00192 FE94 A? 00 STA A !;1, x SETS AN SHI AT OPNEo' B'r'TE. 
@Of 93 F£96 20 85 BRA POPLIN GOES TO NEXT LI NE FOR CON ND. 

0 

1"' 
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0~1. 95 FE98 .SO 
(\,._,., }6 FE99 
OM"9? FE9A 
00198 FE9B 

08 
08 
20 09 

00199 
t.:10200 
00201 FE9D 81 5J 
00202 FE9F 2D F7 

· 0020.S FEA1 2E 13 
082t:l4 FEAJ 35 
00205 FEA4 20 A9 
00206 
Oft20? 
00208 
Ot.1209 

OPNREG TS.\' 
INX 
INX 
BRA 

* · 
SETSTK CNP A 

BLT 
BGT 
TXS 
BRA 

* 
* 

DSPADR 

#$ ·'S 
OPNREG 
OPNTBL 

DEBUG 

OPENS TOP~OF-STACK 
PC VAL GETS STflCK PO INTER. 
<CLEANS UP THE STACK .>. 
GOES TO DISPLAr' THE T-0-S. 

TESTS FOR AN "S" CONNAND. 
SKIPS IF AN "R" CONNAND. 
SK I PS FOR THE "T" CONNAND. 
STACK POINTER GETS PCVAL. 
RETURNS TO INPUT CONNAND. 

00210 * FOLLOUING ARE SUBROUTINES USED B'r' DEBUGGER. 
00211 
t:lt.:1212 
00213 
00214 
80215 FEA6 DF 40 
00216 FEA8 8D 18 
00217 FEAR 80 10 
00218 FEAC BD FC96 
00219 FEAF DE 40 
00220 FE81 A6 00 
f "21 FEBJ 8D 17 
tl~22 FEB5 39 
OL1223 
Ot.:1224 
00225 FEB6 8D A4 
00226 FEB8 48 
Ot122? FEB9- 5F 
00~28 FEBA 20 5C 
0L1229 
00230 
00231 FEBC 96 40 
00232 FEBE SD OC 
00233 FECO 96 41 
00234 FEC2 8D 08 
00235 FEC4 39 

* 
* * FOLLONING 
* 
DSPAD.~ 
DSPAD1 

* 
* 

STX 
BSR 
BS.~ 
.JSR 
LD,'.'{ 
LDA A 
BSR 
RTS 

OPNTBL BSR 
ASL A 
CLR 8 
BRA 

* 
* 
PNTDIG LOA A 

BSR 
LDA A 
BSR 
RTS 

00236 * 
00237 * 
00238 FEC5 CE ODJE NEWLIN LDX 
138239 FEC8 DF 35 · STX 
08240 FECA 20 1A BRA 
00241 ~ * 
00242 * 

DISPLA'r'S THE LOCATION ADDR. ~~ CONTENTS. 

PC VAL 
NENLIN 
PNTDIG 
RTARRO 
PC VAL 
l1 .. x 
PNTB'r'T 

INPCHR 

OPNLC1 

PC VAL 
PNTB'r'T 
PCVAL+1 
PNTBr'T 

#$0D3E 
IOBUFF 
PNTBUF 

SAVES OPENED LOCATION ADDR. 
PRINTS A "C:. R. II AND ".">". 
PRINTS OUT "PCVAL" IN HEX. 
PRINTS Fl SPACE. 
LOADS PTR. TO OPENO LOC. 
LOADS DATA FRON LOCATN. 
PR INTs · DATA IN HEX FORNAT. 
RETURNS TO INPUT CONNAND. 

LOADS A J.JITH SW180L (LABL). 
ALIGNS ·ADDRESS FOR 
S'r'NBOL TABLE ENTRr'. 
SAVES AND DISPLA)-'S ADDRESS. 

PRINTS THE TlJO HI HEX DIGITS 
OF OPENED ADDRESS. 
PRINTS OUT 2 LOJ.J HE.!{ DIG ITS 
OF THE OPENED ADDRESS. 
RETURNS TO CALLING CODE. 

LOADS "C. R.,,~~ 11
)" . 

STORES FOR PRINTING. 
SKIPS TO PRINT CHAR. 

0024:3 . * FOLLOWING PRINTS OUT 2 HEX DIGITS. 
0L1244 * 
08245 FECC CE 0010 PNTBYT LDX 
e '46 FECF DF 04 STX 
1J~.) 7 FED1 5F CL.~ 8 
00248 FED2 CE ~035 LOX 

4 

#16 
ARB 

LOADS 16 FOR BASE. 
STORES FOR CONVERSION. 
CLEARS HI 2 DIGITS. 

#IOBUFF LOADS OUTPUT BUFF ADDRESS. 
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00250 
- ' l:)l 

* FOLLOt.JI NG CONVERTS B'r'TE TO HE.\' I.JI TH LEAD I NG ZEROS. 

* ~2 FED5 D? 36 
00253 FED? BD FF64 
00254 FEDA 96 36 
00255 FEDC 26 08 
00256 FEDE 96 35 
0025? FEEO 97 36 
00258 FEE2 86 30 
00259 FEE4 9? 35 

CONVRT STA 8 

00260 * 

JSR 
LDA A 
BNE 
LDA A 
STA A 
LDA A 
STA A 

0026:1 FEE6 CE fl035 PNTBUF LDX 
00262 FEE9 DF 11 STX 
80263 FEEB CE 0036 LOX 
00264 FEEE DF OA STX 
80265 FEFO BD FD8D JSR 
00266 FEF3 3·9 RTS 
0826? * 
00268 * 
00269 * 

IOBUFF+l 
BINASC 
I08UFF+1 
PNTBUF 
IOBUFF 
IOBUFF+1 
#$'"0 
IOBUFFF 

SETS B'r'TE FOR SECOND DIGIT. 
CONVERTS TO ASCII DIGITS. 
TESTS BOTH DIGITS CONVTD. 
SKIPS IF BOTH DIGITS NOT 0. 
NOVES LOJ,J DIGIT. 

HIGH DIGIT GETS A "0 ". 

#IOBUFF LOADS ADDR OF HEX DIGITS. 
OUTBUF STORES AS OUTPUT BUFFER. 
#IOBUFF+l STORES ADDR. OF · 
OU TEND END OF DIG I TS PRINTED. 
OUTS TR PRINTS OUT B'r'TES. 

RETURNS TO CALLING PROGRAN. 

002?0 * FOLLOUING INPUTS A 16 BIT NUNBER INTO THE BA REG. 
00271 * 
002?2 FEF4 BD FC6E INPNUN JSR 
00273 FEF? DE 24 LD.\' 
002?4 FEF9 8D 2? BSR 
00275 FEFB 39 RTS 
f ' -.76 
~?? 

002?8 FEFC 81. 4? 
002?9 FEFE 2? 1.E 
00280 FF80 2C 10 
00281 FF02 31 
00282 FFO:J: 31 
00283 FF04 30 
00284 FF65 E6 05 
00285 FFO? A6 06 
00286 FF09 80 01. 
0028? FFOB C2 00 
00288 FFOD E? 05 
00289 FFOF A? 06 
00290 FF1:1. 38 
00291 
00292 
00293 FF12 81. 4F 
t10294 FFi 4 2E 8? 
00295 FF1.6 SD DC 
00296 FF:1.8 D? 40 
1:10297 FF1A 9? 41. 
00298 FF1C 20 SA 
0L1299 
OOJOO 
0'"'°<01 FF:1E 31 
t 12 FF1F 31 

* 
* 
EXIT 

* 
* 

CNP A 
BEG! 
BGE 
INS 
INS 
TS.\' 
LDA B 
LDA A 
SUB A 
SBC B 
STA 8 
STA A 
RTI 

OPNLOC CNP A 
SGT 
BSR 

OPNLC1 STA 8 

* 

STA A 
BRA 

GOLOCN INS 
INS 

EDIT IN 
SCNPTR 
ASCBIN 

#$ ·'G 
GOLOCN 
OPNLOC 

5 .. . ~ 
6 .. ,':\' 
#1. 
#0 
5J ,\' 
6 .. x 

#"'0 
SETSTK 
INPNUN 
PC VAL 
PCl/AL+l 
DSPAD1 

oWB.s FF2tl 6E 0L1 JNP e,x 
00304 
OtlJ135 
L°.10306 
t1 

* * END OF DEBUGGEFt.' 
* 

INPUTS A STRING OF 'OIGITS, 
LOADS ADDF:"!· OF FIRST DIGIT. 
CONVERTS TO BINAR'r' IN 'BA. 
RETURNS TO CALLEF:'. 

TESTS IF Afl EXIT <"E.> CONND. 
SKIPS TO THE "GO't CONNAND. 
SKIPS FOR NEXT CONND TEST. 
CLEARS . UP THE STACI<.'. 

INDEX GETS STACI<' POINTER. 
LOADS . RETURN ADDRESS. 

SUB 1 FRON RETUl~N ADDR. 

RESTORES ADDR. TO BRKPT 
LOCATION. 
RETURNS FRON 8REAkPO I NT. 

TESTS FOR AN "0" CONNAND. 
Sl<:IPS IF AN "R".• "S" ETC. 
LOADS A 16 8 IT NUNBER. 
STORES NE/.J OPENED 
LOCATION ADDRESS. 
DISPLA'r'S CONTENTS OF LOC. 

CLEANS UP THE STACK ... 

JUNPS TO USERS PROGRAN. 
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00288 
OOJ09 

. * UT IL I H' PROGRANS 

u..,__~J- 0 
0~11 
00312 
00313 
00314 
OftJ15 
OOJ:16 
0031? 
003:18 
00319 
00320 
OOJ21. 
OOJ22 
00323 
00324 
00~'25 
00726 
0032? 
OOJ:2B 
00329 
oo.=z·20 
00231 
0832.2 
OOJJJ 
00374 
( '"?5 
t1~:6 
.OOJJ? 
OOJJB 
OOJJ9 
00340 
01334:1 
00342 
00343 
00344 
Ofl345 
00346 
[11.:134? 
00348 
f10J49 
01:.13·50 
00351. 
00352 

* 
* 
* 
* I 

I 
I 

: . ASCII TO BINAR'r' CONl/ERS!Of. 

* THE ASCII TO BINAR'r' ROUTINE CONVERTS FRON AN ASCII 
* NUNBER STPING POINTED TO B'r' X TO AN UNSIGNED 16 BIT 
* BINAR'r' NLmBER IN ·BA (ACC B HAS THE HI BYTE, ACC A HAS 
* THE LO B'r'TE.J. THE ASCII STRINI] IS TERNINATED B'r' A NL~N 
* HEXADECINAL CHARACTER. UPON EXITING.. THE INDEX REGISTER 
* J.JILL POINT TO THE NE.\'T CHARACTER AFTER THE NUNBElt 
:+: STF.:ING. THE BASE OF THE NUNBER STRING IS PASSED TO 
* THE F:OUTINE IN AF:A <'ARA IS THE ARITHNETIC REGESTER A 
* LOCATED IN B'r'TES 06 AND 07 OF LON NENOR'r') . IF THE 
* ROUT I NE IS ENTE!?ED t~ I TH A KNONN BASE.. PUT THE BASE 
* (8ETJ-JEEN 2 AND 16) IN ARA AND ENTER THE ROUTINE AT 
* THE ENTr;:'r' PO I NT ENTR2. 
* 

* * CONVERSION FORNULA: 
* ASCII NUNBBE.~ STRING Xf 4J .. Xf 31 .. ,\'[2J .. ,\'[11 IN 
*BASE 'r'_; 
* BINAR'r' NUNBER = 
* . XC41*Y13+X[JJ*Yt2+XC21*Yt1+XC11*Yt0 
:f; BINARr' NUNBER = 
* ((<'0*Y+XC4J>*Y+XC31>*Y+XC2J)*~+XC1J 
*t.JHERE "1' IS THE EXPONENT OPERATOR .. 
* ,'x,' I 5 A CHARACTER & · 'r' I 5 THE BASE. 

"' * " 

OR 

* ALGORITHN: . 
*ASCBIN : FORN THE BASE IN ARA BASED ON THE FIFtST CHAR. 
* OF THE NUNBER STRING.; INCRENENT CHAR. PTR. IN X.o 
*ENTR2: NUN BER (IN BA) GETS O,; 
*NXTCHR: IF THE CURRENT CHAR. POINTED TO B'r' ,\' IS NOT A 
* DIGIT THEN EXIT ELSE INCRENT CHARACTER PTR IN INDEX_; 
* CONVERT DIGIT TO BINAR~_; 
* NUNBER GETS NUNBER * BASE.; 
* NUNBER GETS NUNBER + DIG I T.i 
* GO TO OPERATE ON THE NEXT DIGIT <NXTCHR).; 

* 

""' ' 
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00354 FF22 A6 00 ASCBIN LDA n o .. x GETS CHR TO FORN BASE. 
f~l'A 7:55 FF24 81 2E CNP A #$ ·' . TESTS FOR OECNL STRNG. 
t ) 6 FF26 20 06 BLT OCT SKIPS IF BASE .:> e+= ) . 
0~57 

I..' 

FF28 2E 0.9 BGT HE.\' SK'IPS IF BASE 16. 
OOJ58 FF2A 86 OA LDA A #10 LOADS BASE 10 FOR CO NI/ER SN. 
00359 FF2C 20 02 BRA ASC1 SKIPS TO INC. I TEXT POINTR. 
OOJ60 FF2E .-.. .-

C•l:' 08 OCT LDA A #8 LOADS BASE 8 FOR CON\.'ERS I ON. 
[10361 FFJO OB AS Cl INX INCRENENT PTR TO NEXT CHAR. 
00362 FF:Ji 20 02 BRA ASC2 SKIPS TO SAVE BASE. 
00363 FFJJ 86 10 HEX LDA n #16 LOADS BASE 16 FOR CONl/ERN. 
OOJ64 FF35 g-::-

- I 07 ASC2 STA A ARO SAVES BASE IN BASE#. · 
013365 :+: 
OOJ66 * 00367 FFJ? 5F ENTR2 CLR B NUNBER GETS 0. 
00368 FFJS ...,~ 

.._'\ { PSH B <'LOl·I NUNBER ON STACK.>. 
60369 FFJ.9 D? fi6 STA B ARl CLEARS HI OF BASE. 
003:70 FFJB A6 00 NXTCHR LDA A o .. ,\' GETS CHAR TO CONVERT. 
00371 FFJD 08 INX INC TO NE.\'T CHARACTER. 
00372 FFJE 81 JO CNP A #$''0 TESTS FOR END-OF-STRING. 
l10J?J FF4D 20 20 BLT AEXIT £.\'ITS IF END. 
00274 FF42 80 JO SUB A #$ ··· o FORNS B. C. D. NUN BER. 
OB3?5 FF4 .4 81 OA CNP A #10 TESTS IF DECINAL DIGIT. 
OOJ?6 FF46 2[.1 OA BLT AS1:3 SKIPS IF DECINAL. 
OOJ?? FF48 81 10 CNP A #16 TESTS FO.~ END OF STRING. 
002:?8 FF4A 2F 16 BLE AE.\'IT £,';::JTS IF NOT A HE.\' DIGIT. 
603?9 FF4C 80 07 SUB A #7 FOR NS A HEX 8. C. D. OIGIT. 
DOJ80 FF4E .s1 10 CNP A #16 TESTS FOR ENO-OF-STRING. 
t 91 FF50 2C 10 BGE AEXIT E.X.'I TS IF CHAR -, "F" . _, 

l:~2 FF52 07 08 ASL-:J STA A DIGIT SAVES OIGIT FOR ADD. - · I 

00383 * 00384 FF54 DF 00 CNVASC ST,~~ TNP SAVES INDE.X.' REG FOR NUL T. 
OftJ85 FF56 ~-; .._\.:.. PUL A RESTORES LO OF "NUNBER". 
00386 FF5? 8D 3A BSR NULT NUNBER GETS NUNBER :f: BASE. 
00387 FF5.9 98 08 ADO A DIGIT NUNBER GETS NUN BER + DIG IT. 
003.'88 FF58 C9 00 ADC B #0 
08389 FF5D 36 PSH A SAVES LO OF NUN BER. 
002:90 FF5E DE 00 LOX TNP RESTORES STRING POINTER. 
EtOJ91 FF60 20 D9 BRA NXTCHR GOES TO CONVR .. T NEXT CHAR. 
00292 FF62 --:"- .-. 

""'.:.:. AEXIT PUL A R£STORES "NUNBER" IN BA. 
00393 FF63 39 RTS RETURNS TO CALLING PROGRAN. 
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0!:1395 
00296 
OOJ9? 
OP-'98 
0"-., .. ,)9 
00400 
004tl1 
00402 
[1f1403 
00404 
1..10405 
0041:.16 
00407 
00408 
004051 
00410 
00411 
00412 
00413 
00414 
00415 
00416 
0041? 
00418 
06419 
00420 
[1fl421 
00422 FF64 DF 00 
Of1423 FF66 34 
D-.._,;?4 FF6? JO 
00425 FF68 6F BO 
00426 FF6A 63 DO 
0042? FF6C DE 84 
00428 FF6E OF 06 
00429 FF?O 8D JD 
l104JO 
00431 
00432 FF?2 97 02 
00433 FF?4 96 07 
00434 FF?6 3·5 
00435 FF?? 96 02 
00436 FF?9 4D 
0043? FF?A 26 FO 
00438 FF?C 5D 
00439 FF?D 26 ED 
00440 
00441 FF?F DE 00 
00442 FF81 32 
t10443 FF82 4D 
00444 FF83 ·2A 01 
00445 FF85 39 
00446 FF86 81 09 
00447 FF88 2F 02 
OA448 FFBA SB 07 
t 19 FFSC 88 30 
0~50 FF8E A? 60 
t.10451 FF90 08 
00452 FF91 20 EE 

* 
* 
* 

BINAR'r' TO ASCII 

* THE BINAR'r' TO ASCII CONVERSION ROUTINE CONVERTS 
* A 16 BIT BINARr' NUN8EK' IN THE BA REGISTR <REG B l~ REG A) 
* TO A STRING OF ASCII DIGITS THE ASCII STRING CAN BE IN 
* ANr' BBASE FRON BASE 2 THROUGH BASE 1 41. THE VALUE OF THE 
* BASE IS LOCATED IN THE ARITHNETIC PSEUDO-REGISTER ARB 
* CARB IS LOOCATED IN BYTE ARJ CLOC 41 AND AR2 CLOG 51) . 
* NHEN THE ROUTINE 15 ENTERED.. THE POINTER TO THE OUTPUT 
* LOCATION JS PASSED IN THE INDE.\' REG. J.JHEN THE ROUTINE 
* £,\'ITS .. THE INDE.\' POINTS TO THE LAST DIGIT IN THE STR~NG 
* PLUS ONE. 
* CONVEF-'SION IS DONE B'r' THE NETHOD OF REPEATED 
* Dl\'ISION. THE LON ORDER DIGIT IS FORNED FIRST. THE 
* DIGITS ARE THEN PLACED ON THE STACK UNTIL CONVERSION IS 
* CONPLETED. THE DIGITS ARE THEN POPPED OFF THE STACK 
* AND PLACED IN THE OUTPUT STRING. THE TOP-OF-STACK IS 
* INITIALIZED TO ALL ONES TO TELL J.JHEN ALL THE DIGITS 

· * HAVE BEEN POPPED OFF THE STACK. AFTER THE DIVISION.. THE 
* DIGIT <"THE RENAINDER OF THE DIVISION OPERATION) 
* IS LOCATED IN THE f!R 0 PART OF ARA <Br'TE 7) . WHEN 
* THE OUOTIENT OF THE DIVISION IS B .. THEN THE CONVERSION 
* IS CONPLEATED. 

· :+< 

* 
* 
8 I NASC ST.\' TNP SAVES OUTPUT PO INTER. 

DES /SETS THE TOP-OF-STACK TO 
TSX /ALL ONES TO TELL END OF 
CLR o .. g /CHAR STRING (LAST CHAP IS 
CON O, ,\' /PUT ON STACK FIRST). 

BIN1 LD.\' ARB RESTORES DEV !SOR <BASE.>. 
S~ AM ' 
BSR DIVIDE * OUOTIENT IN BA GETS THE 

* RENAINDER OF # TO BE CONVEF-'TED,; RENAINDER IN ARA 
* THE LOJ.J ORDE.r::: DIGIT. 

STA A . Tf1P1 SAVES A OF BA. 
LDA A ARO LOAD DIGIT <RENAINDER.> . 

GETS 

PSH A -
LDA A Tf1P1 

STACK DIGIT <"REVERSE ORDER.>. t1 
RESTORES A OF BA. 

TST A -
BNE BINl 
TST 8 -
BNE BINl 

* BINSTR LD.:-.:; TNP 
8IN3 PUL A -

TST A -
BPL 8IN4 
RTS 

BIN4 CMP A #9 
BLE BIN5 
ADD A #? 

BIN5 ADD A #$/0 
STA A O .• ,\' 
INX 
BRA BINJ 

/TESTS IF l~UOT JENT IS = t1 
/(SIGNIFYING THAT 
/THE CONVERRSION 
/IS DONE>. 

RESTORES OUTPUT POINTER. 
UNSTACK A DIGIT. 
TESTS IF NEG <END?.> . 
SKIPS IF· A DIGIT. 
EXITS FRON SUBROUTINE. 
TESTS IF RESULT IS HEX. 
SKIPS IF DIGIT NOT HEX 
FORNS HEX VflLUE OF DIGIT. 
FOR/'15 DEC I NAL CHARA€ TER. 
OUTPUTS CHARACTER. 
POINTS TO NE.~'T CHARACTER. 
GOES BACK FOR NEXT DIGIT. 

• t 

'•. 
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B0454 
00455 
OfLi '56 
l .157 
flt 458 
00459 
m:i450 
00461 
00462 
0046J 
08464 
01.:1_465 
00466 
0046? 
00468 
00469 
004?0 
004?1 
f1SJ4?2 
0847J 
004?4 
004?5 
[1[1476 
0047? 
004?8 
00479 
00480 
00481 
( i2 
1.:itrleJ 
00484 
00485 
OEl486 
0048? 
00488 
00489 
00490 
80491 
t18492 FF9J 36 
0049J FF94 3? 
00494 FF95 86 10 
00495 FF9? 36 
00496 FF98 4F 
0849? FF99 SF 
013498 FF9A JO 
00499 FF9B 48 
00500 FF9C 59 
60501 FF9D 68 02 
L'.l0502 FF9F 69 01 
0050J FFAi 24 04 
00504 FFAJ 98 07 
00505 FFA5 09 06 
00506 FFA? 6A 00 
,- ·17 FFA9 26 FO 
~18 FFAB 31 
00509 FFAC 31 
00510 FFAD 31 
005.11 FFAE 39 

* 
* 

MULTIPLY ROUTINE 

* THE NUL TI PL 'r' ROUT I NE NUL TI PL I ES Ttm 16 8 IT 8 I NAR'r' 
* NUNBERS TOGETHER TO PF:ODUCE A 16 f: IT RESULT. THE BR 
* REGISTERS HND ARA i:'B'r'TES 6 S 7) REGISTER ARE USED. 
* THE CONTENTS OF ARA ARE UNCHANGED UPON PROGRAN E.\'IT. ... 
•'!' 

* 
* 
* 
* 

BA GETS BA * ARA 

I 

* NUL TI PL T1 I NG Is ACCONPL I SHED Br' REPEATED ADD IT I ON5 
* OF ONE OF THE OPERATORS <"OPERATOR ARA) INTO THE RESULT. 
* THE RESULT STARTS OUT t.JITH A ZERO VALUE AND IS SHIFTED 
* OVE~· ONE AFTER EACH ADDITION. THE HIGHEST ORDER VALUE 
* IS ADDED IN FIRST AND TTHEN .. GOING TO THE RIGHT.. 
* (THUS SH I FT I NG THE ANSt.JER LEFT ONE TO BR I NG IN THE NE.\'T 
* RIGHTNOST DIGIT) GETTING THE NEXT LONERNOST SIGNIFICANT 
* DIGIT. THE NE.\'T RIGHTNOST BIT OF THE OTHER OPERAND 
* (THE ONE ORIGINiC/LLr' IN BA) IS TESTED .. AND IF ONE .. 
* ANOTHEF.: Af.iDITION TAKES PLACE. THIS IS REPEATED UNTIL 
* THE FINAL SUN IS FOR NED. 

* 
* 
* * MULTIPL'r' ALGORITHN: 

* *NUL T: STACK BA_; BA GETS O,; SET COUNT VALUE TO 16.; 
*NUL1: SHIFT BA LEFT 1,; 
* SHIFT LEFT OfUG BR VALUE ON STACK INTO CARR'r',; 
* IF CARRR'r' = ft THEN GO TO NUL2 
* · BA GETS BA + ARA_; 
*NUL2: DECRENENT COUNT.; 
* IF COUNT # 0 THEN GO TO NUL1 ELSE EXIT. 

* 
* 
* 
* 
NULT 

NUL1 

NUL2 

PSH A 
PSH 8 
LOA A 
PSH A 
CLR A 
CLR 8 
TSX 
ASL . A 
ROL B 
ASL 
ROL 
BCC 
ADO A 
ADC B 
DEC 
BNE 
INS 
INS 
INS 
RTS 

#16 

1,x 
NUL2 
ARO 
ARl 
o .. x 
t1UL1 

' 
PUTS THE ORIGINAL CONTENTS 
OF BA ONTO THE STACK. 
LOADS COUNT VALUE 
ONTO THE STACK. 
BA GETS ZEROED. 

SET INDE.X.' TO STACK. 
SHIFT LEFT BA. 

SHIFTS ORIG. BA OPERAND 
ONE LEFT INTO CARRY. 
SKIPS ADDING IF CARR'r' = 0. 
BA GETS BA + ARA. 

TESTS IF DONE. 
GOES BACK IF NOT DONE. 
CLEANS UP THE STAL~k:. 

EXITS ROUTINE. 

- --- -·· __ , ________ _ 
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0051 J 
t1'1 '11 4 
l ~5 
OE.16 
Oft51? 
00518 
BL1519 
00520 
00521 
00522 
[10523 
00524 
60525 
00526 
00527 
00528 
[10529 
00520 
00.531 
60522 
005JJ 
00524 
00535 
005:?6 
00537 
08538 
e1;;1539 

'" J-JO 
0~41 
00542 
00543 
00.544 
00545 
0054t7 

PDS-VJA 

~§~~~ FFAF J6 
00550 FFBO J? 
00551 FF81 96 06 
00552 FFBJ 06 07 
00553 FF85 37 
oosi=-4 EEB6. · J ·­
DD5S5 FFB,.. . ..-:~ 
00556 FF88 JO 
0055? FFB9 86 01 
00558 FFBB 6D 01 
L10559 FFBD 28 OB 
00560 FFBF 4C 
00561 FFCO 68 02 
005t72 FFC2 69 01 
00563 FFC4 28 04 
Bl.:1564 FFC.6 81 11 
00565 FFC8 26 F5 
1 '66 FFCA A? 00 
~57 FFCC E6 03 
00568 FFCE A6 04 
00569 FFDO 6F 03 
01.:1570 FFD2 6F L14 

DIVIDE ROUTINE 

* * THE OIVIDE SUBROUTINE DIVIDES THE 16 BIT NUNBER 
* IN THE BA REGESTERS B'r' THE 16 BIT NUNBER IN THE PSEUDO 
* REGESTER ARA (LOCATED IN B'r'TES 6 ~; ?.J '. UPON £.\'!TING .. 
* BA NILL CONTAIN THE QUOTIENT OF THE DIVISION AND ARA 
* NILL CONTAIN THE RENAINDER. THE OIVIDEND BA IS DIVIDED 
* B'r' THE DIVISOF: ARA (I. E. BA/ARA ) . 

* 
* 
* 
* * DIVIDE ALGORITHN: 

*OIVIDE: X.?: .. 4 GETS BA <BA IS PUT ON THE STACK).: 
* ,\'1,. 2 GETS THE 16 BIT ARA VALUE (ARA PUT ON THE STACK).: 
* COUNT GETS 1 + THE NUNBER OF NONSIGNIFICANT BITS IN 
* THE DIVISOR [LEFT JUSTIF'r' ,'.~·1 .. 2 TO FIRST 1 BIT .. COUNT 
*GETS 1 + THE# OF LEADING ZEROS IN Xl .. 21 [COUNT NILL BE 
* FRON 1 TO 171.: 
* BA GETS XJ .. 4 [RESTORES BAJ,; 
* XJ, 4 GETS l1 CINITfflLIZES THE OUOTIENTJ_; 
*DI VJ : BA GETS BA - XL 2..-
* IF THERE t·JAS A BOP.ROl·J f I . E. DIVIDEND IN BA ( DIVISOR 
*IN x1 .. 2 (ARA.JJ THEN BA GETS BA+ x1 .. 2 [ORIGINAL BA 
* VALUE RESTOREDJ S CAP.R'r' CLEflREO ELSE CARRr' IS SET.: 
*DIV5: ,\':]: .. 4 [OUOTIENTJ GETS CARR'r' LEFT SHIFTED HJ.: 
* X1 .. 2 fDIVISORJ GETS SHIFTED RIGHT ONE PLACE NITH ZERO 
* FILLED IN FRON THE LEFT S!Df.; 
* DECRENENT COUNT.; 
* . EXIT IF DONE ELSE' GO TO f.tIVJ; 

* 
* 
* t 
DIVIDE PSH A 

DIV1 

DIV2 

PSH B 
LOA A AR1 
LDA 8 ARO 
PSH 8 
g~~ A 
TSX 
LDA A #1 
TST 1 .. . ~"'.· 
BNI DIV2 
INC A 
ASL 2 .. x 
ROL 1 .. x 
BNI DIV2 
CNP A #1? 
BNE DIV1 
STA A . o, ,\' 
LOA B 3JX 
LDA A 41 x 
CLR J .. . x: 
CLR 4,x 

LOADS DIVIDEND INTO XJ .. 4. 

LOADS DIV I SOR FRON ARA. 

PUTS DIV !SOR INTO Xi .. 2. 

SET UP SPACE FOR COUNT. 
INDEX GETS STACK POINTER. 
INITIALIZE COUNT. 
TESTS FOR HI OIVISR BIT ON. 
SKIPS IF ON. 

·COUNTS LEAD I NG ZEROS. 
LEFT .JUSTIFIES Xl, 2. 

SKIPS IF NO LEADING ZERO. 
TESTS FOR ALL ZERO DIVISO~ 
GOES BACK IF BITS LEFT. 
SETS COUNTER. • 
BA GETS ORIGINAL 
DIVIDEND VALUE. 
CLEARS XJ,4 FOR FORMATION 
OF THE l~UOTIENT. 

,' . 
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00572 FFD4 RO 02 
e ~ c::;7J FFD6 E2 01 
l~.74 FFDS 24 07 
00575 FFDA AB 02 
005?6 FFDC E9 ;01 
00577 FFOE 01_. 
005?8 FFDF 20 01 
005?9 FFE1 OD 
0!.1580 FFE2 69 04 
00581 FFE4 69 OJ 
00582 FFE6 64 01 
00583 FFE8 66 02 
00584 FFEA 6A 00 
00585 FFEC 26 E6 
00586 FFEE D? 06 
00587 FFFO 97 O? 
00588 FFF2 J:l 
t1tl589 FFFJ 31 
00590 FFF4 Ji 
tlt1591 FFF5 33 
t1t1592 FFF6 J2 
00593 FFF? J9 
00594 
00595 
00596 
00597 FFF8 0164 
fV•c:;9s FFFR FE4F 
b .... ,.;,;19 FFFC 010S 
Ot16!.10 FFFE FCOO 
OOt701 
606!.12 
0060J 

DIV:J 

DIV4 
DIVS 

:+: 

* 
* 

SUB 
SBC 
BCC 
ADD 
ADC 
CLC 
BRA 
SEC 
ROL 
ROL 
LSR 
ROR 
DEC 
BNE 
STA 
STA 
INS 
INS 
INS 
PUL 
PUL 
RTS 

IRP . FDB 
SJ.JI FDB 
NNI FDB 
RST FDB 
* .* 
* 

A 
B 

A 
B 

B 
A 

B 
A 

2 .. ,\' 
1 .. ,'.-<,' 

DIV4 
2 .. ,\' 
1..X 

DI\15 

4 .. x 
J .. ,\' 
1 .. x 
2 .. ,\' 
o .. x 
DIVJ 
ARl 
ARO 

STORES 

$0104 
:.tFE4F 
$0108 
$FCOO 

START OF DIVIDE LOOP. 

SKIP IF DIVIDEND ( DIVISOR. 
-RESTORES DIVIDEND IN BR. 

I 
CLEflRS THE CARR'r'. 
SKIPS J.JI TH CARR'r' CLEAR. 
SETS CARR~' TO 1. . 
SHIFT CARR~' INTO 
OUOTIENT ,\'J_, 4 
SHIFTS DE\IISOR xi.. 2 
RIGHT ONE. 
DECRENENTS COUNTER. 
GOES BACK -IF NOT DONE. 
STORES RENAINDER IN ARA. 

CLEANS UP THE STACK. 

OUOTIENT IN BA. 

EXITS ROUTINE. 

INTERRUPT REOUEST VECTOR. 
SOFTJ.JARE I NT. VECTOR ADDR. 
NIN-NASKABLE-INT. VECT. 
RESTART VECTOR ADDRESS. 

00604 * END OF PDS SOURCE LISTING. 
00605 
Ot16l16 
0060? 
TOTAL ERRORS 00000 

~ -

* 
* END 

,. 
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006f.li 
01Jf1t12 

,- --· 11 ~ - ,,. 
6 _.t14 
t.10005 
8ftfl06 
l10BO? 
00888 
00009 
8fl8:1.l1 ' 
t.10t.lii 
tlt10i2 
t.ltltliJ 
L1f1tl14 
t10tl15 
Ot1016 · 
t.100:1.7 
80818 
tl60i9 
eee20 
tlt1t121. 
Otl&22 
t.10023 
BOft24 
66025 
t.10826 
t1662? 
.-.. .~•A'?t:ii 

.-:. '-' 

t. 29 
Oftt130 
00t1?1 
f10t132 
OOOJJ 
88£134 
t.10035 
Ot.1036 
tl00J? 
00838 
06039 
80840 
00641 
08tl42 
6(1043 
80t.f44 
00045 
813046 
t.10t14? 
00048 
00049 
eeose 
00051 
08852 
0l~•35J 

54 
l.'1t1055 
08056 
Ot.105? 
tlt.1058 

f -
t · 

S-VJR 

0000 
0ftf12 
€tD04 
Otlt.14 
t.1803 
Bt.106 
06t.16 
t.10t.1? 
t1t108 
t.1t.10A 
Ot.10C 
000£ 
0011 
001.4 
86:1.6 
tW:1.A 
t.18:1. c 
001£ 
ee2a 
0022 
Ot.124 
tll126 
002A 
Ot12C 
082£ 
(JOJO 

NAN PD5-VJ.A 
OPT O, NOG 

* "' PROGRAf1/'1ED B't' ER I c ·-"JRnESON 

* * COP't'R IGHT 1976 SPHERE~· CORPORATION 
* ?9:1. sa. : Sl':tt.1 14. j BOUN-T IFUL ·. UTAH 84Bit1 

* SPHERE RtStRVES ALL ·RIGHTS FOR THE REPRODUCTION, 
* DISTRIBUTION AND·- ltSE OF THE Pl>S SOFTJ.JARE. 
* NO COPIES. NA'r' BE NADE OR DISTRIBUTED WITHOUT THE 
* 14R I TTEN PERN I SS I ON OF SPHERE CORP. 

* * * THE PROGRA/'1 DEVELOPNENT 5-'r'STEN '<PD5 v::A). rs_ A SET OF 
* f'ROGRANS RES! DI NG ·ON ERASABLE PROGRRi·tNABLE- READ ONL 1r' 
* MEf10,t:('r' HHICH ALLCtl·J EVEN THE SNALL£5T. VSER TO USE HIS 
* SPHERE- 5¥5TEt-i° -AS A CONPLETE CONPUTER. Sl.fSTEN FOR THE 
* 0£1/ELOPNENT OF CONPUTER PROGRANS. 
* 'TOUARCr THIS END.. THE 4: PDS EPRONS CONTAIN A CURSOR 
* BASED EDITOR ... : A NINI-ASSE-NBL-ER .• ; .f1ND -THE SPHERE -DEBUGGING 
* AID <'SDA.>.. RS NELL AS A ~SET OF: {iTIL·=JW .ROUTINES . TO DO 16 
* BIT NULTIPL'r' ANO DIVIDE, ASi..~II~rb-..:.eINAR'r'.• AND ' 
* BINAR'r'-TO-ASCI I ROUTINES. 

* 
* 
* * 
* 
TNP £1.:?U 
TNP1. £C:W 
ARB Et~U 
ARJ El°JU 
AR2 EOU 
ARA El'JU 
AR1 EOU 
ARtl £OU 
DIGIT Eau 
OUT£ND EC!U 
BUFAD.~ £OU 
BUFEND EOU 
OUTBUF £OU 
SRCADF~ EOU 
DSTAD.~ EOU 
£NDN£t'1 £OU 
CSRPT.~ EOU 
BUFPTR EOU 
BUFFLO EOU 
BUFFHI EOU 
SCNPT.~ EOU 
SRCASN El~U 
ONDVAL EOU 
5'r'f11/AL Eau 
BRKSAV EOU 
8Rk'ADR £&1U 
EDii- : ~- 'EQU 

nEnOR'r' ; ~NAP 

$8g 
$02 
$04 16 BIT ACC. PSEUDO REG 8. 
$04 _HI B'r'TE OF ARB. 
$t1J _LO B'r'TE .- OF ARB. 
tt.16 16 BI'r' ARITi; · PS£iJCrO REG A. 
$06 _, :· ".:.;.HI BYTE _ OF ARA. 
$t.1? : -~LO ~'r'T£ · OF ARR. _ . 
$88 - . B'r'TE -USED ·BY-RSCBJN FOR TNP. 
$BA -. £N!Y·: oP-~ t.i[ITPur euf.F£R ·::·rExT. 
$t1C START-· OF I/O BUFFER. (/=!-TR) 
1L1E PTR. :-; ro -£No-··aF ."-1/0 8UFFR. 
$:1.1 STRRt--OF "OUTPUr:·suFFER. 
$14 SOURCE . FOR TEXT . f'iOV£S. _ 

•:fir. - ~ 

$16 DEST, · ·ADDR:"-· FOR TEXT · NOV£. 
· $:1.A ·- -:£Rst ,.ADDRES .. 6F-·R£AL NENDF?'r'. 
$1C .. -PTR ·- TO ~cLTiS~R -·oN SCREEN. 
$iE T£t'f P PTR USED 8'r' OUTSTR. 
$26 RTR TO END. ·OF ·.LObl EDIT TXT. 
122 · .. PtR TO STAl?T OF HI TEXi. 
$24 ->-P.TR." TO BUFFRD TXT START. 

' ·126 =< PTR TO ASSMBLR SOURCE CODE. 
:t2A HRS ~5Sl1BLR OPERND ·VALUE. 
S-2C \lAti.JB :PUT IN ASSN. S't'NTBL. 
$2E'-- -TEf'TP- SAVE FOR·- BRKPT .,DATA. 

. sia ·.-· ·: . ·-:,."' RCliYO.RESS OF BREAKPOINT. 
__ :t32- '. . : "-·B 'IF -EDITOR -15 NOT RUNNING. 0032 

0035 
804@ . 

-~ --IOBUFF El°JU $35 - I-0 BUFFER FOR DEBUGGER. 
PCVAL EQU $40 PROGRAN COUNTER FOR ASS/'1. 
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00064 
OPB65 
t ':°7t'7 

* * 
* * 

IHI T IAL I ZAT ION 

8 · '16? 
l10068 
8L"1869 
600?0 
888?1 

* TH£ INITIALIZATION ROUTINES S£T ( 'P TH£ INITIAL VALUES * UPON S't'ST£N R£S£T. 

* 
* 

000?2 FCBO ORG 
0:1.FF RESTRT LDS 00t17J FC0f1 8£ 

000?4 FCOJ: .SB 
00075 FC04 DF 26 
00076 FC06 DF OC 
000?7 FC08 86 O? 
000?8 FCOA 8? F001 
08079 FCOD C£ OFFF 
00080 FC10 DF 0£ 
00081 FC12 DF iA 
OB082 
08083 
t10t184 
0L1085 
t.10086 
@t1087 
l°10088 

* 
* 
* 
* 
* 
* 
* 

. TSX 
STX 
STX 
LOA A 
STA A 
LDX 
STX 
STX 

$FCOO 
#$1FF 

SRCASN 
BUFADR 
#8? 
$F001 
#$FFF 
BUF£ND 
ENDN£N 

5£TS STACK POINTER 
NOVES STK F'TR TO INDEX REG 
SETS ASSENBLR OUTPUT PTR 
IN IT INPUT BUFFR ADDR. 
INHTLZ KE't'BOARD PIA. 

LAST LOCATN OF MENOR't'. 
INIT END-OF-EDIT BUFFR. 
!NIT END-OF-MEN ADDR. 

CONNAND LANGUAGE 

80089 * THIS EXECUTI\lE ACCEPTS C0f1f'1ANDS FRON THE KEYBOARD TO 
880.90 * DET£RNINE J.JHAT UTILIPr' IS TO BE RUN. INVALID CONNANDS 
e- '9:1.. 
6~92 

* WILL SPACE THE CURSO/;.' DONN ONE LINE. DO NOT SPACE OFF THE 
* BOTTOM OF THE SCREEN. 

88093 * tltlt.194 * 
00095 FC14 80 1C £X£C 
00096 FC16 80 20 
0809? FC18 BD FD16 £X£Cl 
000.98 FC18 BD FE5C 
80899 FC1E 8:1. t11 
00100 FC20 26 OJ 
80:1.81 FC22 80 FDAl 
t10102 FC25 81 05 EXEC2 
0018J FC2? 26 82 
00104 FC29 8D J5 
80185 FC28 81 84 £XECJ 
00106 FC2D 26 £9 
00:1..87 FC2F ?E FE4F 

BSR 
BSR 
.JSR 
.JSR 
Cl1P A 
BNE 
.JSR 
CNP A 
BNE 
BSR 
C/'1P A 
BNE 
JNP 

HONE 
CLEAR 
CRLF 
INPCHR 
#$01 
EXEC2 
ASNBLR 
#$05 
EXE CJ 
EDITOR 
#$04 
EX£C1 
DEBUG 

CSRP TR IS HOf'1ED. 
CLEARS SCREEN 
N£t.J LINE. 
GETS & DISPLA't'S CHR. 
TESTS IF ASSEf·TBL 't' CONND. 
S/<..'IPS IF OTHER COf1NRND. 
JU/'1PS TO ASSENBL PRROGR"1. 
TESTS IF CONTRL ''£'·. 
SKIPS IF NOT EDIT Cf'1D. 
.JUNPS TO £DI T TEXT. 
TESTS FFOR CONTRL "D ''. 
LOOPS BACI<.' IF NOT DEBUG. 
JUNPS TO DEBUGGER. 
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0€1.109 
00.1.10 
~ 1.1 
(;i...__.,12 
88i1J 
00.114 
80115 
Ot.1116 
00.1.17 
0t-=t:1.18 
00.1.19 
l=l0120 
00121 
00122 
88123 
t.10124 
lW.125 
0£1126 
88127 
00128 
ftt1.129 
t.10130 
80131 
001J2 . 
80:1.33 
00134 
80.135 
@01.36 
fl s7 
e'tff 3s 
09139 
88140 
ftft.141 
t.1t.1142 
88143 
Ot.1144 
88145 
00146 
88147 
t1t.1:1. 48 
88149 
0t.115t.l 
88151 
00:1.52 
08153 
08.154 
00155 
80156 
88157 
08.158 
88159 
80.168 
88161 
e 52 
Btr:r: 6.S 
00164 
00165 
8 

* 
* 
* 

THE EDITOR 

* THE EDITOR ALLOUS INPUT FRON THE KE'r'BOARD INTO A 
* BUFFER NENOR'r'. INPUT IS DISPLAYED ON THE SCREEN. l.JHEN 
* IT IS T'r'PEO IN.. THE SCREEN TE.X.'T CAN THEN BE EDITED B'r' USE 
* OF THE CURSO.'(. NHEN THE SCREEN IS FULL OR EDITING 15 
* FINISHEO.. THE DATA IS SCROLLED OFF THE SCREEN INTO THE 
* EDIT BUFFER. l.JHEN TEXT IS SCROLLED OFF THE TOP OF THE 
* SCREEN.. IT IS STORED FROM THE BUFFER ADDRESS POINTER 
* <BUFADR.> TO THE LON BUFFER POINTER <BUFFLO). BUFFLO 
* POINTS TO THE END OF TE.'x.'T + ONE <'I. E. IT POINTS TO THE 
* FIRST UNUSED B'r'TE.> . J.JHEN IT IS SCROLLEO OFF THE BOTT0/'1 
* OF THE SCREEN.. IT IS STORED IN THE TOP OF THE EOIT BUFFER. 
* THE TEXT GOES FRRON THE HIGH BUFFER POINTER <BUFFHI) TO 
* THE END OF BUFFER POINTER (8UFEND). BUFFHI POINTS TO 
* THE END OF TEXT - ONE (I . E. IT POINTS TO THE LAST UNUSED 
* B'r'TE HI THE BUFFER.!. l.JHEN THE TEXT IS SCROLLED UP 
* OFF THE TOP OF THE SCREEN.. TEXT IS TAKEN FRON THE HIGH 
* AREA OF THE EDIT BUFFER AND DISPLA'r'ED ON THE LAST LINE OF 
* THE SCREEN. J.JHEN TEXT IS SCROLLED OOJ.JN OFF THE BOTTEN.· 
* TE.'x.'T.. IF AN'r' EXISTS.. IS NOVED FRON THE LOW EDIT BUFFER 
* AREA TO THE TOP L !NE OF THE SCREEN. 

* 
* 
* 
* 
* 
* 
* 
* 
* * 

{BUFADR, 8UPFL01, BUFFHI'J, /!UFE, 

JLlrjNIEI lalulF IF \E IRl~I 1. 11 I I I l0 IR/TIA I"-/ · 

* 
* * CSRPTR 
* SCNPTR 
* BUFADR 
* BUFEND 
* BUFFLO 
* BUFFHI 
* BUFLEN 
* 
* 
* 
* 
* 
* 
* 

POINTERS USED . 

POSITION OF CHARACTERS INSERTED ON THE SCREEN 
POSITION OF START OF EDITED TE.":.;'T ON SCREEN. 
START OF TEXT BUFFER IN NAIN NEMOR'r'. 
END OF TEXT BUFFER IN MAIN NENOR'r'. 
END OF TEXT SCROLLED OFF TOP OF SCREEN. 
START OF TEXT SCROLEO OFF BOTTON OF SCREEN. 
NOT CURRENTL 'r' USED. 

EDITOR CONMANDS 

* "UP ARROW' MOVES CURSOR UP ONE LINE; CSRPTR GETS 
* CSRPTR-J2; CALL NDRFLO. 

* * "DOWN ARROW" MOVES CURSOR DOWN ONE LINE; CSRPTR GETS 
* CSRPTR+32; CALL OVRFLO. ~ 

* "RIGHT ARROt.J" NOVES CURSOR ONE POSITION RIGHT; CSRPTR 
* GETS CSRPTR+:l; CALL OVRFLO. 
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08167 
t)l:"l't.68 
[. 59 
tlt 1?t1 
00171 
t1t1:1.?2 
@ft1 ?3 
l1t1:1. ?4 
0'3175 
00:1.?6 
t181?? 
t.101?8 
00179 
Ot.1180 
88181. 
tlt1:1.82 
t.10183 
00:1.84 
8L11.85 
00186 
8L11.8? 
t.lt.11.SS 
fl8189. 
0019t.1 
Oft191 
00:1.92 
88193 
f 94 
tlb-195 
Ot.1:1.96 
0019? 
t.10:1.98 
Ot.1199 
Ot12t.10 
@820:1. 
60202 
882t13 
002t14 
08205 
0t12t16 
08287 
t.lt.1208 
002l19 
002:1.t.1 
80211 
t.102:1.2 
88213 
00214 
8l1215 
002:1.6 
8821.7 
002.18 
e-- .... 19 
t\.-...20 

2 

* "LEFT ARROJ.J" NOVES CURSOR ON£ POSITION LEFTi CSRPTR 
* GETS CSRPTR-i,; CALL NDRFLO. 

* * "CONTROL .. ~ LEFT ARROtr/ <"ON KEYBOARD>" LEFT JUST IF'r' ·CURSOR,; 
* CSRPTR GETS CSRPTR TRUNCATED,; CALL NDRFLO FOR SCNLOC CHI( 

* "PUTCHR" OUTPUTS CHARACTER,; CSRPTR GETS 
* CSRPTR+1 _; GOES TO OVRFLO. 

* * 11£NDCHR 11 TERNINATION CHAR,; CLEAR EDIT FLAG,; 
* EXIT TH£ £0ITOR. 

* "HON£" HONES CURSOR POINTER.; CSRPTR GETS £800i NDRFLO. 

* "CLEAR" CSRPTR TO £ND OF TH£ SCREEN GETS SPACES. 
* * "CTRL I" INSERT A LIN£ AT TH£ LAST LIN£ ON TH£ SCR££N,; 
* CALL OVR.:1. <"SCROLLS UP ON£ LIN£.>_; CSRPTR GETS £:1.EO. 
* * "CTRL D" DELETE LAST LINE,; SCROLL DOI.JN <'UNOR2.>.o 
* CSRP TR GETS £:1. Etl. 
* 
* 
* 
* * OV£RFLOJ.J CHECKS IF SCROLL UP IS NEEDED; IF IT IS.. IT 
* SCROLLS UP AND f10VES DATA .TO & FRON THE BUFFERS. 

* * OW(FLO : IF CSRPTF? ( E280 THEN RETURN.o IF EDIT IS ON THEN 
* OVR1: BUFFLO+ GETS SCNPTR TO ·"° C. R. ,·_; 
* DSTADR GETS CSRPTR GETS £1£6 <"LAST LINE ON SCREEN ).; 
* IF EDIT IS ON AND BUFFHI < BUFEND THEN NOV£ THE TEXT 
* FRON BUFFHI TO -'C.R. ,. TO THE LAST LIN£. 

* 
* 
* 
* * UNDERFLOW CHECKS IF SCROLL DOWN IS NEEDED AND f10VES 
* DATA TO AND FFW/'1 THE BUFFERS. CURSER HAO BEEN 
* f10V£D OFF THE TOP OF THE SCREEN AND IS NOl.J PUT AT THE 
* HONE POSIT I ON ON THE SCREEN. 

* * NDRFLO: IF CSRPTf? ) DFFF THEN RETURN <"GO TO OVRFLO>; 
* IF EDIT FLAG IS ON THEN NOV£ LAST LIN£ TO BUFFHI 
* ON DOWN,; SCRLDNi CSRPTR GETS £080; NOV£ LIN£ FRON 
* BUFFLO TO FIRST LINE ON THE CRT. 

* 
* * 
* * NOT£: DON-'T SCROLL OFF SCREEN IN £X£C UNTIL AFTER 
* TH£ ED I TOR HAS BEEN ,'(UN. 
* * NOT£: £VERY LIN£ HUST HAVE A C.R. ON IT. 
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00222 FC32 CE EOOO HOME 
ee22J FC35 DF 1C 
(v:~ ·'24 FC3? 39 
t\. __ .}5 * 
00226 * 
0022? FCJ8 C6 60 CLEAR 
00228 FC3A CE E200 
88229 FCJD 09 CLEAR:!. 
00230 FCJE £? 00 
80231 FC40 9C iC 
00232 FC42 26 F9 
88233 FC44 39 
L10234 * 

* 
* 

LDX 
STX 
RTS 

LDA 8 
LDX 
DEX 
STA 8 
CPX 
BNE· 
RTS 

#$El.1l.10 
CSRPTR 

#$60 
#$E200 

o .. x 
CSRPTR 
CLEAR1 

LOADS HOf1E POSITION. 
STORES HONE IN CURSOR PTR. 
RETURNS TO CALLER. 

I 

LOADS BLANK (C. R . .>. 
LOAl>S END-OF-6CREEN PTR. 
DECRENENTS BLANKING PTR. 
BLANKS LOCATION. 
TESTS IF DONE. 
BRANCHES BACK IF NOT DONE. 
RETURNS. 

88235 
00236 
8023? 
Ol.1238 
80239 

* GETCHR INPUTS A CHARACTER INTO ACC A J.JITHOUT 

00240 FC45 0£ 1C 
0024:1. FC4? 63 00 
00242 FC49 CE 26FO 
88243 FC4C ft~ 
00244 FC4D 2? F6 
00245 FC4F ?D FOOi 
00246 .FC52 2A F8 
8024? FC54 DE iC 
00248 FC56 A6 00 
00249 FC58 2A t12 
0 50 FC5A 63 00 
0'b-z51 FC5C 86 FOOO 
00252 FC5F 39 
00253 
80254 
88255 
t10256 
88257 
00258 
88259 FC60 DE l.1C 
80260 FC62 DF 20 
80261 FC64 DE OE 
80262 FC66 DF 22 
80263 FC68 80 C8 
00264 FC6A 8D CC 
08265 FC6C 9? 32 
00266 FC6£ DE :1.C 
80267 FC?8 DF 24 
t10268 
88269 
002?0 FC?2 80 01 
88271 FC74 81 :1.8 
80272 FC?6 26 04 
882?3 FC?8 ?F 0032 
802?4 FC?B 39 
e 75 FC?C8D 82 
6tn;"?6 FC?E 20 F2 

2 

* NOV I NG THE CURSOR.. AND BLINKS THE CURSOR. 

* GETCHR LOX 
CON 
LOX 

GET:!. DE,'.Yo' 
BEa 
TST 
BPL 
LOX 
LOA A 
BPL 
CON 

GET2 LOA A 
RTS 

* 
* 
* 
* 

CSRPTR 
0) x 
#9968 

GETCHR 
$Ft181 
GET1 
CSRPTR 
o .. x 
GET2 
o .. x 
$Fl.180 

LOADS CRT CURSOR POSITION. 
CONPLINENT <'FLASH POSITION.> . 
LOADS BLINK COUNT 1/ALUE. 
COUNT GETS COUNT-:1. . 
RESETS CTR 14HEN T !MED OUT. 
TESTS IF A CHAR Pr'PED IN. 
BRANCH IF CHAR NOT ENTERED. 
LOAOS CURSOR POSITION. 
TESTS IF BLINKED <'SOLID). 
SKIPS .IF NOT BLINKED. 
CLEARS THE CHARACTER. 
LOADS A HITH CHAR. 
RETURNS TO CALLER. 

* 
* 

EDITOR IS THE NAIN ENTR'r' POINT FOR EDITING. · 

EDITOR LDX 
STX 
LDX 
STX 

REEDIT BSR 
BSR 

EDITRD STA A 
EDITIN LOX 

STX 

* 
* £DREAD BSR 
ENDCH.~ Cf'1P A 

BNE 
CLR 
RTS 

ED1 BSR 
BRA 

BUFADR 
BUFFLO 
BUFEND 
BUFFHI 
HONE 
CLEAR 
EDIT 
CSRPTR 
SCNPTR 

GETCHR 
#$:1.B 
ED1 
EDIT 

INSERT 
£DREAD 

BUFFLO GETS THE 
VALUE OF BUFAD.R. 
BUFFHI GETS THE 
VALUE OF BUFEND 
ENTR'r' POINT FOR 
RE-EDITING TEXT. 
TURNS ON ED IT NODE . 
SETS SCNPTR TO CSRPTR. 

X GETS CSRF'TR & A GETS CHR. 
TESTS FOR AN II ESC II CHAR. 
SKIPS IF NOT EDIT END. 
TURNS OFFF ED IT FLAG. 
EX I TS THE ED I TOR. 
EDITS CHARACTER. • 
GOES FOR NEXT CHARACTER. 
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8t12?8 
8€12?9 
l~l':t280 
OP?S f 
f ...,_,,82 
80283 
00284 FC80 81 09 
00285 FC82 2D 16 
80286 FC84 2E 02 
88287 FC86 20 78 
Ot1288 
813289 
80290 FC88 81 OD 
88291 FCSA 2D A6 
00292 FCSC 2E 82 
80293 FC8E 86 68 
00294 
8t1295 
00296 FC90 81 12 
88297 FC92 2D 2A 
88298 FC94 2E 08 
08299 FC96 DE 1C 
00300 FC98 20 1F 
88301 
t10302 
88J83 FC9A 8D JF 
00304 FC9C 20 6A 
80385 
0t1306 
€ 97 FC9E 81 :1.4 
O·s08 FCAO 2D 26 
08309 FCA2 2E 03 
t1t1310 FCA4 t19 
8031:1. FCA5 20 13 
Ot1312 
88313 FCA? 81 1F 
003:1.4 FCA9 2D 8D 
803:1.5 FCAB 27 62 
t=t03i6 
8031? 
l=t83i8 

* 
* 
* 

FOLLOUING IS THE MAIN EDITOR EXECUTION LOOP. 

* 
* 
* INSERT CMP A 

* 
* CR 

* 
* 

BLT 
BGT 
BRA 

CMP A 
BLT 
SGT 
LDA A 

RTCSR CMP A 
BLT 
BGT 

RTARRO LO.\' 

* 
* 

BRA 

DELETE BSR 

* 
* 

BRA 

LFTCSR CNP A 

* 
CLER 

* 

BLT 
BGT 
DEX 
BRA 

CMP A 
BLT 
BEt~ 

#$t=t9 
DELETE 
CR 
OVRl 

#$OD 
HONE 
RTCSR 
#$60 

#$:1.2 
SUB32 
LFTCSR 
CSRPTR 
PUTCH1 

UNDR2 
OVR2 

#$14 
ADD32 
CLER 

PUTCH2 

#$:1.F 
CLEAR 
LFTJST 

TESTS FOR A CONTROL ,. I ,·. 
SKIPS TO DELETE CONMD. 
SKIPS FOR NEXT TEST. 
SCROLLS UP ONE LINE. 

TESTS FOR CAR.t:? I AGE RETURN. 
SK I PS IF HONE CSR CONND. 
GOES TO NEXT CONND TEST. 
LOADS INTERNAL C. R. VALUE. 

TESTS FOR RIGHT ARRON. 
SKIPS IF AN "UP ARRON". 
SKIPS IF A "LEFT ARROU". 
LOADS CURSOR POINTER. 
STORES '"~ I NCRENENTS CSR. 

SCROLLS DOUN 1 LINE. 
CSRPTR GETS £1£t1 «LAST LIN). 

TESTS IF "LEFT ARROU". 
SKIPS IF "DOltJN ARRON". 
SKIPS FOR NEXT TEST. 
SL/8. 1 FRON CSRP TR. 
STORES CURSER POINTER. 

TESTS FOR CTRL BACK ARROJ.J. 
GOES TO CLEAR SCREEN. 
MOVES CS.t( TO LEFT OF SCREEN. 

* ALL OTHER CHARACTERS FALL THRU TO PUTCHR. 

* 

.. 
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Ot.1320 
88321 
00322 
8 ?3 
tler.f24 
88325 

* PUTCHR DISPLA'r'S A CHARACTER ON THE CRT DISPLA'r' AND 
* INCRENENTS THE CURSER POINTER AS WELL AS CHECKING 
* AND HANDLING CARRIAGE RETURNS. 

08326 FCAD DE 1C 
08327 FCAF 81 OD 
00328 FCBi 27 04 
88329 FCBJ A? ee 
00330 FC85 81 60 
88331 FCB? 27 SD 
1:.11:.1332 FCB9 es 
88333 FCBA DF 1C 
00334 FCBC 28 12 

88336 FCBE DE 1C 
0033? FCCB CG 20 
BCHJ8 FCC2 09 
0L1339 FCC3 5A 
08340 FCC4 26 FC 
00341 FCC6 20 06 

8834] FCC8 C6 28 
t.10344 FCCA 08 
0'"""'45 FCCB SA 
t.lt-<46 FCCC 26 FC 
80347 FCCE OF iC 

* 
* 
* PUTCHR LDX 

CMP A 
BE a 
STA A 
CNP R 

CRLFi BEl~ 
PUTCH1 INX 
PUTCH2 STX 

BRA 

CSRPTR 
#$OD 
CRLF1 
a~ x 
#$60 
CRLF 

CSRPTR 
NDRFLO 

5U832 LDX CSRPTR 
LDA 8 #32 

SU832A DEX 
DEC 8 -
BNE SU832R 
BRA ADD2 

AD032 LDA B #32 
ADD32R IN.'x.' 

DEC B 
BNE ADD32R 

RDD2 STX CSRPTR 

LOADS OLD CSRPTR. 
TESTS FOR EXTERNAL C. R. 
SKIPS TO DO R C. R. L. F. 
DISPLR'r'S CHAR ON SCREEN. 
TESTS FOR INTERNAL C. R. 
SKIPS FOR CR. LF. 
INCRENENTS CSRPTR. 
SAi/ES NEl·I CSRPTR. 
TESTS FOR OVRFLO & UNDRFLO. 

LOADS CU,t:(RENT CRSR POSITION. 
LOADS LOOP COUNT. 
DECRINENTS CSRPTR. 
DECRINENTS LOOP COUNTR. 
SKIPS BACK IF NOT DONE. 
SKIPS TO CHECK UNDRFLO. 

LOADS LOOP COUNTER. 
INCRE. CSRPTR IN INDEX. 
DECRINENTS LOOP COUNTER. 
SKIPS BACK IF NOT DONE. 
SAVES CSRPTR. 

80349 
8835L1 
Gt.1351 

* NDRFLO OJNDERFLOW> CHECKS FOR THE CURSOR GOING OFF THE 
* TOP OF THE SCREEN. THE INDEX REG. CONTAINS THE CURSOR 
* POINTER J..JHEN THE ROUTINE IS ENTERED. 

88352 * 
00353 * 
00354 FCD0 8C EOBO NDRFLO CPX 
00355 FCD3 2C 08 BGE 
88356 FCD5 D6 32 LDA 8 
00357 FCD? 27 02 BEa 
00358 FCD9 80 6D BSR 
Ot.1359 FCOB BD FD?3 UNDR2 JSR 
88360 FCDE 8D JR BSR 

#$E080 
OVRFLO 
EDIT 
UNDR2 
110v'E2 
SCRLDN 
MOVEJ 

TESTS IF CSRPTR >= DFFF. 
SKIPS IF CSRPTR GREATER. 
TESTS IF EDITOR IS ON. 
SKIP TO EXIT IF EDITOR OFF. 
MOVES LAST LINE TO BUFFHI. 
NOVES ALL LINES DOJ..JN ONE. 
MOVES BUFFLO TO TOP OF CRT. 
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[10362 
l1t1363 
f 64 
Ob365 
88366 . 
0036? FCEO BC E200 
08368 FCE3 28 12 
00369 FCE5 80 :1.:1. 
88370 FCE? D6 32 
003?1 FCE9 2? OC 
00372 FCE8 DE 22 
003?3 FCED 9C OE 
80374 FCEF 27 06 
003?5 FCF:1. 80 44 
08376 FCF3 DE 14 
003?? FCF5 DF 22 
80378 FCF? 39 
Ot.13?9 
88380 
Ot.1381 
@0J82 
l':Jt.1383 
88384 FCF8 D6 32 
00385 FCFA 2? OA 
80386 FCFC DE 26 
0038? FCFE DF 16 
88388 FDOO DE 24 
e- ---s9 Foo2 8D s4 
0 90 FD04 DF 20 

* OVERFLOJ.J CHECKS FOR SCROLLING UP <CURSOR IS OFF 
* THE BOTTON OF THE SCREEN> ; INDE.'x.' CONTAINS THE CURSOR 
* POINTER UPON ENTR'r'. 
* * 
OVRFLO CPX 

BNI 
BSR 
LDA B 
BEQ 
LDX 
CPX 
BEl~ 
BSR 
LDX 
STX 

O\IREXT RTS 
* 
* 
* 

#$£2t1t1 
OVREXT 
OVR:1. 
EDIT 
OVREXT 
BUFFHI 
BUFEND 
OVREXT 
-110VE:1.A 
SR CA DR 
BUFFHI 

I 
I 

TESTS AND EXI~S IF 
CURSOR ON SCREEN. 
DOES OVRi CHECKING. 
TESTS IF ED IT IS ON. 
EXITS IF IT IS OFF. 
LOADS HI TEXT POINTR. 
TESTS IF PTRS NOT ECIU. 
EX I TS IF ND TEXT. 
NOVES CHRS TO LAST LINE. 
RESETS NEU BUFFHI 
LOCATION. 
EXITS BACK TO EDIT. 

* 
* 

OVRi DOES ACTUAL SCROLLING UP. 

OVRi LDA B 
BEC:J 
LD,'.V: 

TESTS IF EDIT IS ON. 
SKIPS IF EDIT OFF. 
LOADS TE.X.'T PTR LOl.J. 
DESTINATION OF TEXT NOV£. 
SOURCE. FOR NOV£. 

00391 FD06 80 58 OVR:1.A 
Ot1J92 FOOS CE £:1.£0 Ol/R2 
00393 FDOB DF iC 

STX 
LDX 
BSR 
STX 
BSR 
LDX 
STX 
STX 

EDIT 
OVR:1.A 
BUFFLO 
DSTADR 
SCNPTR 
NOVE:1. 
BUFF LO 
SCRLUP 
#$£1£8 
CSRPTR 
DSTAD.I? 

NOVES LIN:t. TO BUFFFLO. 
SAVES NEJ.J BUFFLO PTR. 
SCROLLS SCREEN UP 1. 
CURSOR GETS PUT ON 
LAST LINE. 

88394 FOOD DF :1.6 

08396 
88397 
00398 FDOF D6 :1.D 
88399 FD1:1. C4 £0 
00400 FD:1.3 D? 10 
0!.1401 FD15 39 
t.1t1402 
88403 
00404 FD:1.6 80 80 
88405 FDi8 20 F5 

!NIT DEST FOR NEXT NOV£. 

FOLLOl.JING NOV£ THE CURSOR. \ 

* LFTJST LDA B 

* 

AND B 
STAB 
RTS 

CRLF BSR 
BRA 

CSRPTR+:1. LOADS LO B'r'TE OF PTR. 
#.$EO TRUNCATES TO LEFT OF LINE. 
C5RPTR+:1. SAVES L. .J. ED PTR. 

RETURNS TO EDITOR. 

ADD32 LI NE FEED. 
LFT JST . CARR !AGE RETURN. 
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€'0407 
t1t14t.18 
@P-t09 

C"-"'10 
80411 
t.10412 
08413 
Ol':l414 
08415 
00416 
8841? FD1A DE 24 
e04i8 FD1C DF 16 
80419 FD1E DE 20 
l':t0420 FD20 9C t1C 
88421 FD22 27 23 
80422 FD24 09 
80423 FD25 9C OC 
80424 FD2? 2? 08 
88425 FD29 09 
00426 FD2A E6 00 
88427 FD2C Cl 60 
00428 FD2E 26 F5 
ft0429 FD30 08 
00430 FD31 DF 20 
00431 FDJJ 20 03 

£ (( 
g~j4 
00435 
8l';}436 
8l':l43? 
fll';}438 
Ot.1439 
8844l1 
00441 
08442 
80443 
80444 
00445 FD35 DE 14 
88446 FDJ? 08 
8044? FD38 E6 00 
88448 FD3A DF 14 
00449 FDJC DE 16 
08458 FD3E E? 08 
08451 FD4t.1 t.18 
88452 FD41 DF 16 
88453 FD43 Ci 60 
08454 F045 26 EE 
88455 FD4? 39 

* NOVE INSTRUCT IONS f'10VE FRON ONE BUFFER AREA TO 
* ANOTHER BUFFER AREA. 

* 
* I * NOVE3 CALCULATES THE SOURCE ADDRESS OF THE DATA IN * BUFFLO <'IF IT E.'x.'ISTS) FOf? NOVING TO THE FIRST LINE ON 
* THE CRT. !10VE 1 IS THEN ENTERED ro DO THE NOVING. 

* 
* /'10VE3 LDX 

ST.';y,' 
LDX 
CPX 
BEO 
DEX 

N\131 CP.'.-<.' 
BEO 
DEX 
LDA B 
CNP 8 
BNE 
INX 

NV32 STX 
BRA 

SCNPTR 
DSTADR 
BUFFLO 
BUFADR 
NO\lEXT 

BUFADR 
f1\l32 

t.1 .• x 
#$60 
N'v'31 

BUFFLO 
NOVE1 

* 
* 

MOVEi 

CSRPTR GETS EOOO (HONE.>. 
SETS NOv'E ADDRESS. 
LOADS LO BUFFR ADDR. 
TESTS IF DATA STRING. 
EXITS IF Ef1PT'r'. 
NOVES BACK FRON BLANK. 
TESTS IF SRCADR = BUFFADR. 
NOVES IF STAJ;:T OF LINE. 
NEXT L Ot·JER CHAR. 
GETS SOURCE CHAR FOR TEST. 
TESTS FOR "C. R. ". 
SKIPS BACK UNTIL "C. R. ". 
POINTS BACK TO FIRST CHAR. 
SAVES LO ADDRESS. 
NOVES DATA. 

* NOVE1 NOVES A SET OF CHARACTERS FRON EITHER THE TOP 
* LINE OF THE SCREEN TO BUFFLO OR FRON BUFFHI TO THE 
* BOTTON LINE OF THE SCREEN. THE SOURCE ADORESS I5 PASSED 
* IN THE INDEX REG . . • THE DEST I NATION ADDRESS IN DSTADP. .. 
* AND THE NOVE IS TERNINATED B'r' A "C. R. " IN THE LINE OF 
* TEXT BE I NG NOVED. 

* 
* 
* * NOVE LDX 
NOVE1A INX 
MOVEi LDA 8 

ST.\' 
LDX 
STA 8 
INX 
STX 
CNP 8 
BNE 

MOVEXT RTS 

SRCADR 

o .. x 
SRCADR 
DSTADR 
a .. x 
D5TADR 
#$6l~ 
MOVE 

LOADS SOURCE ADDRESS INTO X. E 
POINTS TO NEXT SOURCE CHAR. 
LOADS SOURCE CHARACTER. 
SAVES THE SOURCE PO INTER. 
LOADS DESTINATION ADDRESS. 
STORES CHAR. IN DESTINATION. 
NEXT DESTINATION ADDRESS. 
SAVES DESTINATION PTR. 
TESTS IF NOVE FIN5HED <'CR.>. 
SKIPS BACK IF NOT DONE. 
RETURNS TO CALLER. 
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0J145? 
f: 58 
o'tJ459 
t18460 
00461 
88462 
0046:! 
88464 
t10465 
88466 
8046? 
68468 FD48 8D BE 
00469 FD4A 5F 
l~84 70 FD48 '37 
084?1 FD4C £6 00 
88472 F04E 08 
004?3 FD4F Ci 60 
08474 FD51 26 F8 
00475 FD5J DE 22 
88476 FD55 E7 ·oo 
Ol~4?? FD57 09 
80478 F058 DF 22 
Ol~4?9 FD5A JJ 
Ol~480 FD.58 Cl 00 
80481 FD5D 26 F6 
88482 F05F 39 

t1t1484 
81.:1485 
00486 FD60 CE £008 
8848? FD63 E6 20 
80488 FD65 E? 00 
l~8489 F067 08 
80490 FD68 SC ElEO 
88491 F068 26 F6 
80492 FD6D DF lC 
8849J FD6F BD FCJ8 
00494 FD?2 39 

* * 
MOVE2 SUBROUTINE 

* THE M0\"E2 SUBROUTINE NOVES THE LAST LINE ON THE 
* SCREEN TO THE HIGH AREA OF THE BUFFER <BUFFHI.J DURING 
* SCROLLING. THE TEXT IS TEMPORARIL'r' STORED ON THE STACI<' 
* DURING THE NOVE. THE NOV£ IS TERNI INATED B'r' A "C. R. " 
* THE TEXT IS STORED AT ·BUFFHI ON DOWN. 

* * 
* 
* 
!10\IE2 BSR O\IR2 

CLR 8 -
N\12:1. PSH 8 STACK 

LDA 8 O .. X 
INX 
CNP 8 #$6l~ 
BNE NV21 

N'v'22 LOX BUFFHI 
NV2'3 STA 8 ll· X 

DEX 
ST.x; BUFFH I 
PUL 8 -
CNP 8 #00 
BNE f·1V23 

NO\lEX RTS 

X GETS ADDR OF LAST LINE. 
SETS TERNINATION FOR 
POPPING. 
LOADS SOURCE CHAR. 
PO I NTS TO NEXT CHAR. 
TESTS IF LINE TO . "C. R. " 
NOVED TO STACI( 
INIT. DESTINATION. 
STORES CHAR. 
POINTS TO NE.~T LOCATION. 
UPDATES BUFFEP PTR. 
GETS NEXT CHAR. 
TESTS IF ALL CHRS STORED. 
SKIPS BACK IF NOT STORED. 
RETURNS TO CALLER. 

* SCROLLUP NOVES ALL LINES UP 1.. & CLEARS LAST LINE. 

* SCRLUP LDX 
SCRPl LDA 8 

STA 8 
IN.':<s' 
CP.~' 
BNE 
STX 
.JSR 
RTS 

#tEt100 
$20 .. x 
oo .. x 
#$E1Et1 
SCRP:l 
CSRPTR 
CLEAR 

SETS CRT HONE POSITION. 
GETS CHAR FRON NEXT LINE. 
STORES CHAR ON PREV. LINE. 
POINTS TO NEXT LINE. 
TESTS IF NOVE OONE. 
GOES BACK IF NOT OONE. 
SETS CSRPTR TO LAST LINE. 
CLEARS LAST LINE. 
EXITS. 

.. 
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00496 * SCRLDOJ.JN NOVES ALL LINES DOI.JN ONE AND 
OP497 * CLEARS THE TOP LINE ON THE SCREEN. 
( 98 * 
e'J499 FD?3 CE ElDF SCRLDN LDX 
00500 FD?6 E6 OB SCRDl LDA B 
0050i FD?S E7 20 STA B 
005tl2 FD?A DF 1.C STX 
00503 FD?C 09 DEX 
00504 FD?D SC DFFF CPX 
00585 FDBO 26 F4 BNE 
00506 FD82 C6 60 LDA B 
805f..':/? FD84 tl8 SCRD2 INX 
00508 FD85 E? BO STA B 
00509 FD8? 8C EOlF CPX 
00510 FD8A 26 F8 BNE 
00511 FD8C 39 RTS 

#$E1DF 
o,x 
$20 .. x 
CSRPTR 

#$DFFF 
SCRDl 
#$60 

o, x 
#$E01F 
SCRD2 

INITIALIZES THE POINTER. 
LOADS DATA TO BE NO'v'ED. 
NO'v'ES DATA OONN ONE LINE. 
SAVES CURSOR. 
POINTS TO NEXT B'r'TE. 
TESTS IF NOVE FINISHED. 
SKIPS BACK IF NOT DONE. 
LOADS BLANK TO CLEAR LINE. 
POINTS TO NEXT CHARACTER. 
CLEARS B'r'TE ON LINE 1. 
TESTS IF LI NE 1 CLEARED. 
SKIPS BACK IF NOT CLEARED. 
RETURNS. 

00513 
t':/8514 
Ot1515 

* OUTSTRING PRINTS OUT THE STRING BETUEEN THE 

80516 FD8D DE 11 
00517 FD8F A6 00 
00518 FD91 DF lE 
f ·19 FD93 BD FCAD 
e)rs20 FD96 DE lE 
00521 FD98 9C OA 
88522 FD9A 27 03 
00523 FD9C 08 
80524 FD9D 20 FO 
80525 FD9F 39 
0l.~526 FDAO l.';/l 
t';/052? 
88528 
t10529 

* OUTBUF POINTER AND THE BUFEND POINTER. 
* OUTSTR LDX 
OUTl LDA A 

sr;.,· 
.JSR 
LO.'x: 
CPX 
BEQ 
INX 
BRA 

OUT2 RTS 
NOP 

OUTBUF 
t1 .• x 
BUFPTR 
PU TC HR 
BUFPTR 
OU TEND 
OUT2 

OU Tl 

BUFPTR GETS START OF TE.'.':T. 
LOADS CHAR TO BE PUT OUT. 
SAVES SOURCE PO INTER. 
PRINTS CHARACTER. 
RESTORES POINTER. 
TESTS FOR END-OF-TEXT. 
EX I TS IF END OF TEXT. 
INCRE. PTR TO NE.~T CHAR. 
GOES BACK FOR NE.\'T CHAR. 
EXITS ROUTINE. 
UNUSED LOCATION. 

* 
* 
* 

END OF ED I TOR PROGRAN. 

,. 

c· 
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Ol':J531 
C S2 
o'lJ533 
88534 
t105J5 
0ff5J6 
t1t.15J? 
€18538 
00539 
0054l.:t 
tlt.1541 
88542 
t1054J 
fft.:t544 
tltl545 
l.~0546 
t1t154? 
€H:t.548 
BB549 
0t.155t1 
l~t1551 

88552 
t.1t155J 
0€1554 
t:t0555 
Ot:t556 
f - -57 
0b-o58 
t':t0559 
ff0560 
0t1561 
00562 
t1t156J 
138564 
8t1565 
8ft566 
8t':t56? 
00568 
00569 
00570 
005?1 
805?2 
005?3 
88574 
005?5 
00576 
005?7 
88578 
005?9 

* * 
* 

THE MINI-ASSENBLER 

* THE NINI-RSSENBLER IS A FIXED-FIELD ONE INSTRUCTION 
* PER LINE 2 PASS RSSENBLER. THE NINI-ASSSENBLER FORNAT 
* IS DESCRIBED ON PAGES 9-2 ANO 9-."J. OF THE SPHERE 
* OPERATORS REFERENCE NANUAL. 
* THE TUO PASSES ARE REOUIRED TO FORN THE LABEL 
* ADDRESSES. THE SECOND PASS EOUATES THE ADDRESS FOR 
* LABLES REFRENCED BEFORE THE'r-' ARE DEFINED IN THE PROGRAf'1. 

* 
* * ON ENTR"r': 
* SRCASN = ADDRESS OF SOURCE TEXT TO BE ASSENBLED. 
* BUFFLO = ADDRESSED OF OBJECT CODE PRODUCED. 
* 
* ON EXIT: 
* PCVAL <PROGRAN COUNTER VALUE.I = LAST LOCATION OF 
* THE RSSENBLED 08.JECT PROGRAN. 

* 
* 
* 
* * ALGORITHN: 

* *AS NB LR: SET PASS COUNT TO ZERO.: SET PCVAL TO DSTASN; 
*ASf11A: OPERAND VALUE FORNED- IN "ONDVAL " : 
* A GETS CHAR IN X6 <"OPERAND T'r-'PE); X GETS X+7; 
* IF CHAR .'x.'6 IS A "@" THEN ONDVAL GETS VALUE FRON ST'f'180L 
* TABLE ELSE ONDVRL GETS VALUE FRON ASCBIN CONVERSION.: 
*S<r'NBL: EOUATES S'r-'NBOL ('PC VALUE IS THE " " S'r'MBOL 
*!LABEL 1 .> TO A LABEL VALUE: 
* S"r'f1VAL GETS PCVAL 
* IF X<'1.> IS AN "=" THEN S'r'N\lAL GETS ONDVAL 
* IF X<'1.> IS NOT A "=" OR A SPACE THEN IF SECOND PASS THEN 
* EXIT ELSE START SECONO PASS; 
* LABEL ENTR<r' IN SW-1BOL TABLE GETS S'r'NVAL 
*LDOP: PUT OPERATION CODE INTO THE OBJECT CODE: 
* CONVERT .'x.'<'2.>-.':<(J.> INTO BIHAR'r'; 
* SAVE PCVAL 
* P. C. GETS P. C. +1; 
*OPRND: FORN OPERAND IN OBJECT CODE: 
* FORM ONDVRL INTO PROPER SIZE BASED ON CODE IN X<'6.>,; 
* STORE NEN OPERAND VALUE IN NENOR'r',; 
* P. C. GETS P. C. +1 OR 2,; 
* GET NEXT LI NE OF SOURCE; 
* GO TO AS!1iR,; 

* 
* 
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00581 FDA1 ?F 0004 ASMBLR 
f ·s 2 FDA4 DE 2tl AS/'1:1. 
O'tr.58J FDA6 DF 40 
00584 FDA8 DE 26 
00585 FfrAA DF 02 ASM1A 
00586 FDAC A6 08 
00587 FDAE E6 67 
08588 FDB@ Ci 40 
00589 FD82 27 68 
80598 FD84 08 
B0591 F085 08 
00592 FD86 l18 
8859J FOB? 08 
L10594 Ff188 t18 
00595 FD89 t18 
t1 t1596 FDBA t.18 
0059? FDBB SD FF22 
Ot1598 FDBE D? 2A ASN:1.B 
00599 FOCO 97 28 

* 
* 
* 

CLR 
LDX 
ST.'x.' 
LDX 
STX 
LDA A 
LOA B 
CNP B 
BE a 
INX 
INX 
INX 
INX 
INX 
INX 
INX 
.JSR 
STA B 
STA A 

AR3 
BUFFLO 
PC VAL 
SR CA SN 
TMP1 
s .. x 
?.1 x 
#$"@ 
INDADR 

!NIT. PASS CTR TO FRST PASS. > 
SETS PC CNTR TO START OF 
OBJECT CODE. 
LOADS ADDR FOR FIRST LINE. 
SAVES ADDR OF CURRENT LI NE. 
LOADS SWTBOL <LABEL.> . 
LOADS OPERAND T'r'PE CODE. 
IF @.. LOADS DATA IN S'r'NBOL 
ADDRESS.. GOES TO S'r'f'1BL. 
SETS INDEX TO START OF 
OPERAND NUNBER. 

ASCBIN CONVRTS # TO BINAR'r' IN 8-A. 
ONDVAL STORES OPERAND VALUE IN 
ONDVAL+1 ONDVAL. 

Ot16t10 
006t11 
Oft602 
t1060J 
fW604 

* FOLLOJ.IING FORf'1S THE VALUE FOR THE LABEL. 

* 
Ot.1605 FDC2 DE t.12 S'r1!1BL 
80606 FDC4 A6 00 
f - ~t1? FDC6 E6 tll 
€~08 FDC8 DE 40 
00609 FDCA OF 2C 
006:1.0 FDCC Ci 30 
00611 FDCE 26 06 
00612 FDDO DE 2A 
0tl61J FDD2 DF 2C 
00614 FDD4 20 OE 
Otl615 FD06 Cl 2tl AS!12 
80616 FDD8 2? OA 
0061? FDDA ?D 0004 
00618 FDDD 2? 0:1. 
t10619 FDDF 39 
80620 FDEO D? 04 ASN2A 
00621 FDE2 20 CO 
80622 
0062J 
Ot1624 

* 
* 
* 

LDX 
LOA A 
LOA B 
LDX 
STX 
Cf'1P B 
BNE 
LDX 
STX 
BRA 
CNP B 
8El~ 
TST 
BE a 
RTS 
STA 8 
BRA 

TN Pi 
o .. ,'x,' 

1 .. x 
PC VAL 
S'r'NVAL 
#$'' = 
AS/'12 
ONDVAL 
S'r'NVAL 
ASN3 
#$'' 

ASN3 
ARJ 
ASf'12A 

AR3 
AS!1i 

LOADS ORIG LINE PTR INTO .':( 
LOADS S'r'NBOL <' LABEL) . 
LOADS LABEL CONTROL CHAR. 
LABEL VALUE GETS PCVAL. 

TESTS IF LABL IS El'JUATED. 
SKIPS IF NOT EOUATED. 
LABEL VALUE (S'r'N\.'AL) GETS 
THE OPERAND VALUE. 
CONTINUES EVALUATION. 
TESTS FOR ENO-OF -PROGRAN. 
SKIPS IF SPACE (NOT END). 
TESTS IF SECOND PASS. 
EX I TS IF SECONO PASS. 

SETS CTR TO SECOND PASS. 
GOES BACK FOR SECOND PASS. 

t.10625 * FOLLOIUNG PUTS THE LABLE VALUE IN THE S'r'NBOL TABLE. 
00626 * 
0062? FDE4 SD 41 AS!13 
00628 FDE6 96 2C 
00629 FDE8 A? 00 
88630 FDEA 96 20 
Ot.1631. FDEC A 7 01 

BSR 
LDA A 
STA A 
LDA A 
STA A 

S'r'!1PTR .':< GETS S'r'NBL TABL ENTR'r' ADR. E 
5'r'!1VAL STORES THE LABEL 
'-~' X ADDRESS <'S'r'NVAL.> INTO THE 
S'r'NVAL +1 S'r'NBOL TABEL. 
i) x 



PAGE 0:1.5 PD5-V3A 

t1ft633 
@' ~"?4 

t1i:: .3·5 FDEE DE 02 
88636 FDFO 08 
0063? FDF1 08 
Oft6J8 FDF2 ft8 
00639 FDF3 A6 00 
00640 FDFS 81 20 
00641 FDF? 27 OA 
80642 FDF9 BD FF22 
00643 FDFC DE 40 
88644 FDFE A7 00 
Ot.1645 FEt.10 08 
08646 FE01 DF 40 
0064? 
t=l8648 
l":t0649 
80650 
t.10651 
08652 FE03 DE 02 
00653 FE05 A6 06 
00654 FEO? DE 40 
00655 FE09 81 45 
08656 FEOB 2E .'J1 
0065? FEOD 27 21 
00658 FEOF 81 44 
0 1"" ··-59 FE:1.:1. 27 22 
fl 60 
t":tt.1661 
88662 
t.10663 
0t1664 
00665 FE:1.3 DE 02 
00666 FE15 08 
0066? FE:1.6 A6 00 
00668 FE:1.8 81 60 
00669 FEiA 26 F9 
08670 FE1C es 
806?1 FE:1.D 20 BB 
88672 
Ot.16?3 
08674 
0t16?5 
80676 
006.?? 
086?8 FE:1.F BD 86 
00679 FE2:1. EE 00 
88680 FE23 DF 2A 
00681 FE25 20 98 
08682 
0t16S3 FE27 48 
00684 FE28 5F 
€ S5 FE29 97 01 
e'er-586 FE2B D? aa 
0068? FE2D DE 00 
88688 FE2F 39 
0 

* FOLLOl.JING FORMS THE OPERATION CODE. 
* 
LOOP 

* 
* 
* 

LDX 
INX 
INX 
INX 
LDA A 
CNP A 
BEl~ 
JSR 
LOX 
STA A 
HIX 
STX 

Tf1P:1. 

o,x 
#$ ··· 
OPRND 
ASCBIN 
PC VAL 
o .. ,'x,' 

PC VAL 

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

GETS OP CODE CHAR INTO A. 
TESTS IF OP CODE EXISTS. 
SKIPS IF NONEXISTANT. 
CONVRTS OP CODE TO 8 INAR'r'. 
LOADS POINTR TO OBJECT CODE. 
STORS ·OP INTO OBJECT CODE. 
SETS TO NEXT OB.J CODE LOCTN. 
SAVES P. C. POINTER. 

* FOLLOJ.IING STORES INTO THE OBJECT CODE .THE SIZED OPERANO. 

* 
OPRND 

* 
* 
* 

LDX 
LDA A 
LDX 
CNP A 
BGT 
SEQ 
CNP A 
BEt~ 

TNP:t. 

PC VAL 
#$''£ 
REL TIV 
EXTEND 
#$''0 
DIRECT 

LOADS SOURCE LINE POINTER. 
LOADS OPERAND SIZE CHAR. 
LOADS X l.J I TH 08...T CODE PTR. 
TESTS LENGTH T'r'PE. 
SKIPS IF AN "R" OPERAND. 
SKIPS IF AN "E" SIZE OPRND. 
TESTS IF SIZE CHR EXISTS. 
SKIPS 'IF "D"CONND EXISTS. 

* FOLLOl.JING GETS Tl-IE NEXT LI NE. 

* AS!14 
ASN4A 

* 
* 
* 

LOX 
INX 
LDA A 
CNP R 
BNE 
INX 
BRA 

Tl1P1 

t.1 .. x 
#$6{.'=t 
ASf14A 

ASf'1:1.A 

LOADS START OF LINE IN 
ORDER TO FIND NEXT LINE. 
LORDS CHAR FRON SORCE LINE. 
TESTS FOR A CARRAGE RETURN. 
SKIPS BAK UNTIL C.R. FOUND. 
POINTS iO FIRST LINE CHAR. 
GOES BACK TO ASSN. NEXT LI NE 

* THE FOLLOW I NG ARE SUBROUTINES USED B'r' THE NA IN CODE. 

* 
* 
INDADR BSR S'r'MPTR 

a,x 
ONDVAL 
SW'tBL 

* 

LDX 
STX 
BRA 

S'r'MPTR ASL A -
CLR B -

LOADX STA A Tf1P+:1. 
STA B TNP 
LDX TMP 
RTS 

GETS CONTENTS OF 
S'r'MBOL LOCATION. 
STORES AS OPERAND. 
RETURNS TO FIX LABEL VALUE. 

MUL T LABEL B'r' 2 TO FORf1 
POINTR INTO S't'MBOL TABLE. 
LOADS POINTER INTO rHE 
S'r't1BOL TABLE INTO X. 
RETURNS TO CALL~R. 
RETURNS. 
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88690 FEJO D6 2A 
~·.., ,;;91 FE22 E? 00 
f.'-" 92 FEJ4 08 
0069J FE25 96 28 
08694 FEJ? A? 00 
00695 FEJ9 fl8 
00696 FE3A DF 40 
0069? FEJC 20 05 
t.10698 
130699 FEJE 08 
89700 FEJF DF 40 
00701 FE41 96 28 
0t17t12 FE4J 90 41 
t1tl?f1J FE45 09 
B0?84 FE46 A? eo 
00?05 FE48 20 C9 
t1t17t16 
t:1l.1?t11 
t.18708 

EXTEND LDA B 
STA B 
INX 

DIRECT LDA A 
STA A 
INX 
ST.\' 
BRA 

* REL TIV INX 

* 

STX 
LDA A 
SUB A 
DEX 
STA A 
BRA 

ONDVAL 
o,x 
ONDVAL+i 
o .. ,'.v,' 

PC VAL 
ASN4 

PCVRL 
ONDVAL+1 
PCVAL+i 

o .. x 
ASf14 

STORES HI B'r'TE OF OPERAND 
INTO OB.JECT CODE. 
INC PC TO POINT TO NXT ND. 
STORES L.O B'r'TE OF OPERAND 
INTO OBJECT CODE. 
INC .. ~ SAVE P. C. TO POINT TO 
NEXT B'r'TE. 
GOES TO NORK ON NEXT LI NE. 

INCRINENT P. C. PTR TO POINT 
TO NXT B'r'TE .. ~ SR I/£ P. C . . 
LOADS .LO B'r'TE OF OPERAND. 
FOR/'15 RELATIVE OFFSET. 
INSERTS RELATIVE B'r'TE INTO 
08.JECT CODE. 
GOES TO ASSNBL NE.'x.'T LI NE. 

* END OF THE ASSE!1BLER PROGRAN. 

* 
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0()081 
t1 ::2 
0bvBJ 
t10084 
00085 
t10086 
0088? 
0L1088 
80ft89 
t18t190 
80091. 
80092 
8009J 
00094 
eee9s 
00096 
OOL19? 
l10098 
08899 
l1010t1 
t1fl1t11. 
00102 
001.BJ 
00104 
001t15 
tlt1106 
@f" ... t3? : 
oe.-as 
f11,;11.09 
t1t111.0 
80111 
00112 
00113 
00114 
08115 
l101.16 
08117 
t101:18 
00119 
001.20 
08121 
Ot.1122 
08123 
88124 
08125 
00126 
88127 
00:1.28 
08129 
001Jt1 
00131 
t=JJ:l..f J2 
6'- 33 
001..$4 
00135 
801.$6 
a 

' ,; 

* DEBUGGER 

* * THE DEBUGGER FOR THE PDS S'r'STEN J./AS DESIGNED TO 
* PRO\lIDE A VERSATILE TOOL FOR USE IN PROGRAN TESTING AND 
* DEBUGGING. IT ALLOJ./S FO~~ BREAKPOINTS.. NINI-ASSENBLER 
* S'r'l1BOL TABLE REFERENCING .. STACK NANIPULATION AND 
* INPUT IN EITHER HE.\'ADECU1AL OCTAL OR DECU1AL. 
* THE DEBUGGER PRINTS A PRONT CHARACTER ".">" ON EVER'r' NEJ.J 
* LINE. AN INSTRUCTION CAN BE T'r'PEO IN l./HENEVER THE CURRSOR 
* IS BLINKING~ E.\'CEPT J.JHEN A NUNBER IS BEING TYPED IN. 
* THE DEBUGGE.'? CALLS THE EDITOR J.JHENEVE.t;_· A NUNBER IS TO BE 
* INPUT .. SO CORRECTIONS CAN BE NADE IF THE J.JRONG DIGIT IS 
* TYPED IN. THE POINTER "PCVAL" POINTS TO THE CURRENTL 'r' 
* OPENED B'r'TE LOCATION. THE DEBUGGER OPERATES ON J./HATEVER 
* B'r'TE IS POINTED TO B'r' PCVAL. FOP. FURTHEF.' DETAILS SEE THE 
* SECTION ON THE OEBUGGER IN THE OPERATORS REFERENCE NANUAL. 
* * THE DEBUGGER IS INPLENENTED B'r' A SNALL ROUTINE TO SET 
* UP ENTR'r' <DEBUG) AND A LARGE ROUTINE J.JHICH DOES A RANGE 
* CON PARE TO FI ND THE PROPER CONN AND AND THEN E,\'ECUTES THE 
* C0/'1NAND <'RUNBUG) . NOTE THAT SINCE CONNANDS ARE 
* INTERPRETEO B'r' RANGE.. AN'r' KE'r' STRUCK NILL PROOUCE 
* A CONNAND EXECUTION .. SUCH AS A " .. " BEING INTERPRETED 
* AS A "-+-II l"':l:l/11P1AND. 

* 
* * C0!1NANDS: 

* * "C.R. " LINE - PRINTS ":>" OUT ON A NEJ./ LINE. 
* " " CHANGE - THE SPACE CONND CHANGES CONTENTS FR0/'1 'r' TO Z. 
* "+" OPNNXT - OPENS NEXT LOCATION. 
* "- 11 OPNPRE - OPENS PRE\lJOUS LOCATION. 
* "B" BRKSET - SETS A BREAKPOINT AT THE OPENED LOCATION. 
* "C" CLRBRI<.' - CLEARS BRKPOINT. NUST BE DONE BEFORE EXIT. 
* "£" EXIT - PERFORN RT! - EXECUTE AT BRKPOINT LOCATION. 
* "G" GOLOCN - STA.~TS EXECUTION AT OPENEO LOCATION. 
* "0" OPNLOC - OPENS LOCATION THAT IS T'r'PED IN AFTER "O". 
* "R" OPNREG - OPENS THE TOP-OF-STACK LOCATION. 
* "S" SETSTk' - SETS THE STACK TO THE OPENED LOCATION. 
* 11-T" OPNTBL - OPENS LOCATION IN S'r'/1BOL TABLE OF NE,'.'t,'T CHR. 
* 
* 
* * 
* * SUBROUTINES: 

* * INPCHR - INPUTS A CHAR. INTO A AND PRINTS IT. 
* INPNUM - INPUTS A NUMBER INTO 8-A FROM THE kE'r'BOARD. 
* PNTB'r'T - PRINTS ACC A AS 2 HEX DIG I TS ON THE SCREEN. 
* PNTDIG - PRINTS 8-A AS 4 HEX DIGITS ON TljE SCREEN. 
* NEWLIN - PRINTS A C. R. AND A ":>" ON THE SCREEN. 
* DSPADR - PRINTS B'r'TE ADDRESS O<XXX.> AND B'r'TE CONTENTS <''r''r') 
* RS >><XX>< 'r''r' ON THE SCREEN. 

* 
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00138 FE4A ORG 
8013.9 * 
B 10 FE4A BO FCBE BGPOP1 
O'f..:t:i:41 FE40 3.1 POPLIN 

.JSR 
INS 
INS i3t1142 F~4E 31 

8t1.143 * 
80144 * 
00.145 FE4F 80 74 DEBUG BSR 

BS~' 
.JSR 
LD::< 
BSR 
BRA 

0Bi46 FE5i 8D 09 DBUGi 
88.14? FE53 BD FC96 
80148 FE56 DE 40 
00.14.9 FE58 80 89 
00150 F£5A 20 F5 
0015.1 * 
t1t1i52 F£5C BD 
00153 FE5F BD 
0t1i54 FE62 39 
80.155 

FC45 INPCHR .JSR 
FCAD .JSR 

t1t1156 
0815? 
t10158 
80159 F£63 81 20 
80160 FE65 2D E3 
88161 F£6? 2£ 09 
8Bi62 FE69 BO FEF4 
00163 F£6C DE 4'3 
oe164 F£6£ A? oe 
lY . <;5 FE?t1 2B DB 
t'.1 G6 
0816? 
00168 F£?2 81 20 
0@169 FE74 2D es 
0'3170 FE?6 2£ 06 
88171 FE?8 t19 
00172 F£?9 20 28 
88173 
001?4 
001 ?5 FE?B t18 
001?6 FE?C 20 28 
80.17? 
Ot1:1?8 , 
801?9 FE?E 81 43 
00180 FEBO 20 OA 
80181 FE82 2£ ?8 
00182 FE84 DE 30 
08183 FE86 96 2E 
00184 F£88 A? 00 
80185 FE8A 20 iA 
Ot11.86 
8t1187 
00188 FEBC A6 80 
80189 FE8£ 9? 2£ 
th'.1 4 90 F£90 DF 30 
8\._ ~l FE.92 86 3F 
00192 FE94 A? eo 
88193 F£96 20 85 

RTS 

* 
* 
* 
* .'?UNBUG CNP A 

BLT 
SGT 

CHANGE .JSR 
LDX 
STA A 
BRA 

* 
* 
OPNPRE CNP A 

* 
* 

BLT 
BGT 
DEX 
BRA 

OPNNXT INX 
BRA 

* 
* CLRBRK Cl1P A 

* 
* 

BLT 
SGT 
LDX 
LDA A 
STA A 
BRA 

BRKSET LDA A 
STA A 
STX 
LDA A 
STA A 
BRA 

$F£4A 

SU832 

NEJ.JLIN 
INPCHR 
RTARRO 
PC VAL 
RUNBUG 
DBUGi 

GETCHR 
PU TC HR 

#$'" 
8GPOP1 
OPNPRE 
INPNUN 
PC VAL 
t1, x 
POPLIN 

#$'·­
OPNNXT 
CLRBRK 

DSPADR 

DSPADR 

#$"C 
BRKSET 
EXIT 
BRl<.'ADR 
BRKSAV 
O,X 
DSPADR 

o .. x 
B.C?KSAV 
BRk'ADR 
#$3F 
t1, x 
POPLIN 

NOVES CURSOR UP ONE LINE. 
CLEANS UP STACK FOR 
DI SPLA'r' OF C. R. >. 

I 
PRINTS "C.R. )". 
READS IN CONNAND. 
INSERT BLANK. 
LOADS CURRENTL 'r' OPENED LDC. 
EXECUTES DEBUG CONNAND. 
GOES BACK FOR NEXT CONND. 

READ IN CHAR INTO A. 
DISPLAYS CHARACTER. 
RETURNS TO CALLER. 

TESTS FOR SPACE. 
SKIPS IF A "C. R. II <LIN£). 
SKIPS FOR OTHER CNND TESTS. 
INPUTS NEJ.J B'r'TE CONTENTS. 
LOADS OPENEO BYTE LOCATION. 
STORES NEl.J B'r'TE DATA. 
GOES TO INPUT NEXT CONNAND. 

TESTS FOR A " - 11 CONNAND. 
SKIPS IF A "+" CONl1AND. 
SKIPS TO TEST FOR OTHER CNND 
FORf'tS PREV. LOCATION ADDR. 
GOES TO OPEN THE LOCATION. 

FORMS NEXT LOCATION ADDR. 
GOES TO OPEN LOCATN B'r'TE. 

TESTS FOR A "C" CONNAND. 
SKIPS IF A 118 11 COl1MAND. 
SK I PS FOR NEXT CON ND TEST. 
GETS ADDRESS OF 8REAKPO I NT. 
LOADS ORIG B'r'TE CONTENTS. 
RESTORES B'r'TE DATA. 
GOES TO OPEN THE LOCATION. 

LOADS DATA OF OPNED LOCATN. 
SAVES DATA OF OPNED B'r'TE. 
SAVES ADOR. OF BREA,\PIJINT. 
LOADS SOFTWARE INTUP C0~1ND. 
SETS AN SW! AT OPNED 8<r1TE. 
GOES TO NEXT LI NE FOR CON ND. 
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8'3195 FE98 30 
fl ·~6 FE99 08 
8~97 FE9A 08 
80.198 F~98 20 09 
00.199 
t.10200 
00281 FE9D 81. 53 
00202 FE9F 20 F? 
80283 FEAl 2£ .13 
fl0204 FEAJ 35 
08285 FEA4 20 A9 
80266 
882t17 
00268 
t182t19 

OPNREG TSX 
INX 
INX 
BRA 

* 
5£TSTK CNP A 

* 
* 
* 
* 

BLT 
BGT 
TXS 
BRA 

DSPADR 

#$ ·'S 
DPNREG 
OPNTBL 

DEBUG 

OPENS TOP-OF-STACK. 
PC VAL GETS STACI<: PO INTER. 
<CLEANS UP THE STACK>. 
GOES TO DI SPL1 'r' THE T-D-5. 

TESTS FOR AN "S" COl'11'1AND. 
SKIPS IF AN "R" CONl'1AND. 
SK I PS FOR THE II T II CONl'1AND. 
STACK POINTER GETS PCVAL. 
RETURNS TO INPUT COf'1NAND. 

8t12.10 * FOLLDJ.IING ARE SUBROUTINES USED B'r' DEBUGGER. 
t1821.1 * 002.12 * 
802.13 * FOLLONING DISPLAVS THE LOCATION ADDR. & CONTENTS. 
80214 
882.15 FEA6 DF 48 
0021.6 FEA8 SD 18 
882.17 FEAA 8D 10 
802.18 FEAC BO FC96 
002.19 FEAF DE 40 
00220 FEB1 A6 80 
OP~~.1 FEBJ 80 1.1 
0 ·'2 FE85 39 
08223 
Ot1224 

* DSPAD.'( STX 
DSPAD1 BSR 

* 
* 

BS.'? 
JSR 
LDX 
LDA A 
BSR 
RTS 

PC\IAL 
NEl·ILIN 
PNTDIG 
RTARRO 
PC VAL 
a .. x 
PNTB'r'T 

08225 FEB6 80 A4 
80226 FE88 48 
0022 7 FE89 5F 
08228 FEBA 28 5C 
08229 

OPNTBL BSR INPCHR 
ASL A -
CLR B -
BRA DPNLC.1 

t1023t1 * 
* 

8823.1 FEBC 96 40 
80232 FEB£ 80 OC 
08233 FECO 96 4.1 
00234 FEC2 80 88 
00235 FEC4 39 

PNTDIG LDA A 

00236 * 
8t123? * 

BSR 
LDA A 
BSR 
RTS 

08238 FEC5 CE ODJE NEJ.ILIN LOX 
88239 FEC8 DF 35 · STX 
00240 FECA 20 .1.A BRA 
0824.1 * 
08242 * 

PC VAL 
PNTB'r'T 
PCVAL+l 
PNTB'r'T 

#$t1D3E 
IOBUFF 
PNTBUF 

SAVES OPENED LOCATION ADDR. 
PRINTS A "C.R. II AND 11

)". 

PRINTS OUT "PCVAL II IN HEX. 
PRINTS A SPACE. 
LOADS PTR. TO OPENO LOC. 
LOADS DATA FRON LOCATN. 
PRINTS' DATA IN HEX FORNAT. 
RETURNS TO INPUT COl1NAND. 

LOADS A lt/ITH SW180L <LABL.> . 
ALIGNS ADDRESS FOR 
S'rWBOL TABLE ENTR'r'. 
SAVES AND DI SPLA'r'S ADDRESS. 

PRINTS THE Tl.JD HI HEX DIGITS 
OF OPENED ADDRESS. 
PRINTS OUT 2 LOt·I HEX DIGITS 
OF THE OPENED ADDRESS. 
RETURNS TO CALL I NG CODE. 

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

88243 * FOLLOWING PRINTS OUT 2 HEX DIGITS. 
08244 * 
00245 FECC CE 0010 PNTSYT LDX 
0•:a·">46 FECF DF 04 STX 
8 .. ...__,17 FED.1 SF CLR 8 
80248 FED2 CE 0035 LOX 

4 

#16 
ARB 

LOADS 16 FOR SASE. 
STORES FOR CONVERSIOtJ. 
CLEARS HI 2 DIGITS. 

#IOBUFF LOADS OUTPUT BUFF ADDRESS. 
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t.lt.1250 
t1,- ~51 

* FOLLOWING CONVERTS 8'r'TE TO HEX t.JITH LEADING ZEROS. 

Be.-52 FED5 D? 36 
80253 FED? BD FF64 
80254 FEDA 96 36 
08255 FEDC 26 88 
80256 FEDE 96 J5 
8025? FEEO 9 7 36 
00258 FEE2 86 30 
88259 FEE4 97 35 

* 
CONVRT STA B 

JSR 
LDA A 
BNE 
LDA A 
STA A 
LDA A 
STA A 

l°!ll°:t26t1 * 
0026:1. FEE6 CE ff l.335 PNTBUF LDX 
88262 FEE9 DF 1:1. STX 
08263 FEEB CE 0036 LDX 
00264 FEEE DF OA STX 
0ft265 FEFt.1 80 FD8D JSR 
08266 FEFJ 39 RTS 
80267 * 
00268 * 
00269 * 

I08UFF+1 
BINASC 
IOBUFF+:t. 
PNTBUF 
IOBUFF 
IOBUFF+1 
#$ / 0 
IOBUFFF 

SETS B'r'TE FOR SECOND DIGIT. 
CONVERTS TO ASCII DIGITS. 
TESTS BOTH DIGITS CON\ITD. 
SKIPS IF BOTH1 DIGITS NOT 0. 
MOVES LOW DIGIT. 

HIGH DIGIT GETS A "l°:t". 

#IOBUFF LOADS ADDR OF HEX DIGITS. 
OUT8UF STORES AS OUTPUT BUFFER. 
#108UFF+1 STORES ADDR. OF 
OU TEND END OF DIG I TS PRINTED. 
OUTSTR PRINTS OUT B'r'TE5. 

RETURNS TO CALLING PROGRAM. 

t.1t.12?t.l * FOLLOt.JI NG INPUTS A 16 BIT NUf'18ER INTO THE BA REG. 
f1t.1271 * 
002?2 FEF4 BD FC6E INPNUN .JSR 
80273 FEF? DE 24 LDX 
082?4 FEF9 SD 27 BSR 
00275 FEF8 39 RTS 
l1f~~??6 

t1 ? ? 
002?8 FEFC 81 47 
00279 FEFE 27 1.E 
t.1t.12BO FF6f1 2C 1 l1 
00281 FF02 .'Jl 
00282 FFt.lJ 31 
Of128J FF04 JO 
Ot.1284 FF05 £6 05 
00285 FFO? A6 06 
00286 FFt.19 80 t.11 
8028? FFOB C2 00 
t.10288 FFOD £? 85 
00289 FFOF A? 06 
Ot1290 FF:1..:1.. 38 
80291 
00292 
80293 FF12 81 4F 
t.10294 FF14 2£ 8? 
t.18295 FF16 SD DC 
00296 FF18 D? 40 
Bt.1291 FFiA 97 4:1. 
00298 FF:1.C 20 BA 
€JL1299 
00300 
08Jl11 FF1E 3:1 

* 
* 
EXIT 

* 
* 

CNP A 
8£0 
BG£ 
INS 
INS 
TS.\' 
LDA 8 
LDA A 
SUB A 
SBC B 
STA 8 
STA A 
RTI 

OPNLOC CMP A 
8GT 
BSR 

OPNLC:t. STA B 

* 

STA A 
BRA 

GOLOCN INS 
INS 

EDIT IN 
SCNPTR 
ASCBIN 

#$''G 
GOLOCN· 
OPNLOC 

5; X 
6 .. X 
#1. 
#t.1 
5JX 
6 .. X 

#/0 
SETS Tl< 
I NP NUN 
PCl/AL 
PCVAL+1 
DSPAD1 

tl J2 FF:1.F 31 
8ts03 FF2B 6E 00 
88304 

J/'1P 0) X 

* Bl1385 * END OF DEBUGGER 
l~8306 
t.1 

INPUTS A STRING OF OIGIT5. 
LOADS ADD~ OF FIRST DIGIT. 
CONVER TS TO BI NAR'r' IN BA. 
RETURNS TO CALLER. 

TESTS IF AN EXIT «E.> CONMD. 
SKIPS TO THE "GO" CONNAND. 
SKIPS FOR NEXT CONND TEST. 
CLEARS UP THE STACK. 

INDEX GETS STACK POINTER. 
LOADS RETURN ADDRESS. 

SUB :1. FRON RETURN ADDR. 

RESTORES ADDR. TO BRKPT 
LOCATION. 
RETURNS FROM BREAKPOINT. 

TESTS FOR AN "O" C0/'1MAND. 
SKIPS IF AN "R".. "S" ETC. 
LOADS A 16 BIT NUNBER. 
STORES NEl·J OPENED 
LOCATION ADDRESS. 
DISPLA'r'S CONTENTS OF LOC. 

CLEANS UP THE STACK. ,. 

JUNPS TO USERS PROGRAN. 



PAGE 00? PDS-VJA 

t103tlE: 
80309 
~1 ·10 
0~1:1. 
00312 
tlft3iJ 
Of13i4 
tlflJ15 
ftOJ:L.6 
t1t131? 
00318 
l103:1.9 
Otl32t1 
0032:1. 
OOJ22 
00323 
00324 
00325 
OOJ26 
l10J27 
ftt1328 
Of1J29 
06330 
13t1JJ:1. 
00332 
00333 
Ot.1334 
t1·~'35 

fl""-"' J: 6 
80337 
Ot.1338 
8t1J39 
t.lt134t.l 
88341 
00342 
88343 
00344 
80345 
t.10346 
08347 
Ot.1348 
88349 
l11J35t.1 
80351 
00352 

* UT IL I T'r' PROGRANS 

* 
* 
* 
* 
* 
* 

ASCII TO BINAR'r' CONVERSION. 

* THE ASCII TO BINAR.'r' ROUTINE CONVERTS FRON AN ASCII 
* NUNBER STRING POINTED TO B'r' X TO AN UNSIGNED 16 BIT 
* BINAR'r' NUNBE.t;! IN BA <"ACC B HAS THE HI B'r'TE, ACC A HAS 
* THE LO B'r'TE) . THE ASCII STRING IS TERNINATED B'r' A NON 
* HEXADECINAL CHARACTER. UPON EXITING.. THE IHDE.\' REGISTER 
* WILL POINT TO THE NEXT CHARACTER AFTER THE NUNBER 
* ST~: ING. THE BASE OF THE NUNBER STRING IS PASSED TO 
* THE ROUTINE IN Af;:A (ARA IS THE ARITHNETIC REGESTER A 
* LOCATED IN Br'TES 06 ANO 07 OF LON NENOR'r'>. IF THE 
* ROUTINE IS ENTEREO NITH A KNONN BASE.. PUT THE BASE 
* (BETt-JEEN 2 AND 16 ) IN ARA ANf.i ENTER THE ROUTINE AT 
* THE ENTR'r' PO I NT ENTR2. 

* 
* 
* * CONVERSION FORNULA: 
* RSC! I NUNBBEF~ STRING XC4J .. XCJJ .. ,!-<,'[2J .. XCll IN 
*BASE 'r'.• 
* BINARC,.' NUNBER = 
* XC41*'r'tJ+XC3l*Yt2+XC21*'r't1+XC:1.l*VtO OR 
* 8INARC,.' NUNBER = 
* (((0*Y+XC41.>*Y+XC31 >*Y+XC21>*'r'+XC11 
*trJHERE ·t IS THE £.'.-.::PONENT OPERATOR.· 
* X IS A CHARACTER .. ~ 'r' IS THE BASE. 

* 
* * 
* ALGORITHN: 
*RSCBIN: FORN THE BASE IN ARA BASED ON THE FIRST CHf~R. 
* OF THE NUNBER STRING_; INCRENENT CHAR. PTR. IN X.• 
*ENTR2: NUN BER (IN BA.> GETS t.l_; 
*NXTCHR : IF THE CURRENT CHAR. POINTED TO B'r' X IS NOT A 
* DIGIT THEN E.\'IT ELSE INCRENT CHARACTER PTR IN INDEX; 
* CONVERT DIGIT TO BINARY.• 
* NUNBER GETS NUNBER * BAS£_; 
* NUNBER GETS NU/'18ER + DIGIT.; 
* GO TO OPERATE ON THE NEXT DIGIT <NXTCHR.>; 

* 
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!:10354 FF22 A6 00 ASCBIN LDA A t1~ x GETS CHR TO FOR/'1 BASE. 
00355 FF24 8:1. 2E CNP A #$ ···. TESTS FOR DEC NL STRNG. 
e 56 FF26 20 06 BLT OCT SKIPS · IF BASE 8 <' *.>. 
B'tr.15? FF28 2£ 09 BGT HEX SKIPS IF BASE 16. 
00358 FF2A 86 BA LDA A #10 LOADS BASE 10 FOR CONVER SN. 
00359 FF2C 20 02 BRA ASC1 SKIPS TO INC. TEXT POINTR. 
00360 FF2£ 86 08 OCT LDA A #8 LOADS BASE 8 FOR CONVERSION. 
0t"136:1. FFJO 08 ASC:1. INX I.NCRENENT PTF: TO NEXT CHAR. 
00362 FFJ1 20 02 BRA ASC2 SKIPS TO SAVE BASE. 
t.10J6J FFJJ 86 10 HE.'< LDA A #:1.6 LOADS BASE 16 FOR CONVERN. 
ftt1J64 FF35 97-' 

- I t.1? ASC2 STA A ARB SAVES BASE IN BASE#. 
ft8J65 * 00366 * t1BJ6? FFJ? 5F ENTR2 CLR B NU/'18£R GETS 6. 
Ot1368 FFJ8 3? PSH B <'LOJ.I NUNBER ON STACK.>. 
OOJ.'69 FF39 D? fl6 STA B AR:1. CLEARS HI OF BASE. 
t10J:?O FFJB A6 t10 NXTCHR LDA A t1 .. ,'.'{ GETS CHAR TO CONVERT. 
8t131:1. FFJD 68 INX INC TO Nf.'.'{T CHARACTER. 
603?2 FFJE 81 Jt1 CNP A #$''0 TESTS FOR END-OF ~sTR I NG. 
t.1831J FF40 20 20 BLT AEXIT E,'.·c,'JTS IF END. 
003?4 FF42 86 Jt1 SUB A #$"'0 FOR NS B. C. D. NU/•tBER. 
003?5 FF44 8:1. t1A CNP A #10 TESTS IF DECINAL OIGIT. 
063?6 FF46 2D OA BLT ASCJ SKIPS IF DECINAL. 
003?? FF48 S1 10 CNP A #16 TESTS FO.~ END OF STRING. 
t103?8 FF4A 2F :1.6 BLE AE.\'IT EXITS IF NOT A HEX DIGIT. 
003?9 FF4C 80 t.17 SUB A #? FOR NS A HEX f:. C. D. DIGIT. 
00380 FF4£ 81 1t1 CNP A #16 TESTS FOR END-OF-STRING. 
e·---s1 FF50 2C 10 BGE AE.'.-.:.'IT £;'\'ITS IF CHAR ) "F". 
(fl::-.:(-82 FF52 47 

- · I 08 ASt.~3 STA A DIGIT SAVES DIGIT FOR ADD. 
8838:3 * 
i30384 FF54 DF t10 CNVASC STX TNP SAVES INDE.":< REG FOR f-tUL T. 
08385 FF56 ...,. . ., 

-..).:;.. PUL A RESTORES LO OF "NUNBER". 
0B386 FF5? 8[i JR BSR NUL T NUNBER GETS NUNS ER * BASE. 
flfl38? FF59 98 es ADD A DIGIT NU NB ER GETS NU NB ER + DIGIT. 
OBJ:88 FF5B C9 00 ADC B #0 
t.1t.1389 FF5D J6 PSH A SAVES LO OF NU!1BER. 
l1t139t1 FF5E DE 00 LDX Tf1P RESTORES STRING POINTER. 
08391 FF6t1 20 09 BRA NXTCHR GOES TO CO NV RT NEXT CHAR. 
Ot1392 FFt72 ~.-. ,_, .:; AEXIT PUL A RESTORES "NUNBER" IN BA. 
0t.1J9J FF63 39 RTS RETURNS TO CALLING PRO GR An. 
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t1L1395 
00]96 
@t.1397 
tl · ~ -:> 98 

6..._,39 
00400 
(10481 
00402 
flt14t13 
t10464 
t.1t1405 
00406 
ftl140? 
00408 
L::tfl4f19 
00410 
Ot141:1. 
tlt1412 
tlf1413 
80414 
tlt1415 
t1t1416 
t1t14:1.? 
004:1.8 
0@4:1.9 
t10420 
0842:1. 
00422 FF64 DF 00 
f1t1423 FF66 34 
0..._24 FF6? JO 
80425 FF68 6F 00 
00426 FF6A 63 00 
08427 FF6C DE 04 
00428 FF6E DF 06 
00429 FF?O SD JD 
t1f14Jtl 
8t14J1 
00432 FF?2 97 02 
80433 FF74 96 07 
00434 FF?6 36 
00435 FF?? 96 02 
Otl436 FF79 4D 
0043? FF7A 26 FO 
L::t04J8 FF?C 50 
00439 FF?D 26 ED 
Ot1440 
00441 FF7F DE eo 
t.1L1442 FF81.. 32 
88443 FF82 4D 
00444 FF83 2A 81 
0t1445 FF85 39 
00446 FF86 81 09 
8044? FF88 2F 02 
00448 FF8A 88 O? 
8 f 9 FF8C 88 30 
0~50 FF8E A? 00 
00451 FF9e es 
00452 FF91 20 EE 

* 
* 
* 

BI NARr' TO fl SC I I 

* THE BINRR'r' TO ASCII CONVERSION ROUTINE CONVERTS 
* A 16 BIT BINARr' NUNBER IN THE BA REGISTR <REG B ~~ REG A.> 
* TO A STRING OF ASCII DIGITS. THE ASCII STRING CAN BE IN 
* AN'r' BBASE FRON BASE 2 THROUGH BASE 41. THE VALUE OF THE 
* BASE IS LOCATED IN THE ARITHNETIC PSEUOO-REGISTER ARB 
* <ARB IS LOOCATED IN B~TE RR3 CLOC 41 ANO AR2 CLOC 51) . 
* J.JHEN THE ROUTINE IS ENTEREO.. THE POINTER TO THE OUTPUT 
* LOCATION 15 PASSED IN THE INDEX REG. NHEN THE ROUTINE 
* EXITS.. THE INDE.\' POINTS TO THE LAST DIGIT IN THE STRING 
* PLUS ONE. 
* CONVERSION IS DONE Br' THE NETHOD OF REPEATED 
* DIVISION. THE LOJ.J ORDER DIGIT IS FOR/'1ED FIRST. THE 
* DIGITS ARE THEN PLACED ON THE STACK UNTIL CONVERSION IS 
* CONPLETED. THE DIGITS ARE THEN POPPED OFF THE STACK 
* AND PLACED IN THE OUTPUT STRING. THE TOP-OF-STACK IS 
* INITIALIZED TO ALL ONES TO TELL UHEN ALL THE DIGITS 
* HAVE BEEN POPPED OFF THE STACK. AFTER THE DIVISION.. THE 
* OIGIT <"THE RENAINDER OF THE DIVISION OPERATION) 
* IS LOCATED IN THE HR t1 PART OF ARR <B'r'TE 7.J . WHEN 
* THE l~UOTIENT OF THE DIVISION IS tt .. THEN THE CONVERSION 
* IS CONPLEATED. 
* 
* 
* BINASC sn: TNP 

DES 
TSX 
CLR e~x 
COM ti~ X 

BIN:!. LD.\' ARB 
STX ARR 

SAVES OUTPUT PO INTER. 
/SETS THE TOP-OF-STACK" TO 
/ALL ONES TO TELL END OF 
/CHAR STRING (LAST CHAR IS 
/PUT ON STACK FIRST>. 
RESTORES DEV !SOR (BASE.>. 

BSR DIVIDE * QUOTIENT IN BA GETS THE 
* REMAINDER OF # TO BE CONVERTED; RENAINDER IN ARA GETS 
* THE LOJ.J !J.'?OER DIGIT. 

* 

STA A TMPl 
LDA A ARO 
PSH A -
LDA A TMP1 
TST A -
BNE 8IN1 
TST 8 -
BNE BIN1 

BINSTR LOX Tf'1P 
8IN3 PUL A -

TST A 
BPL BIN4 
RTS 

BIN4 CMP A #9 
8LE BINS 
ADD A #7 

BINS ADD A #$/0 
STA A tl.. X 
INX 
BRA BINJ 

SAVES A OF BA. 
LORD DIGIT <"RENAINDER.>. 
STACK DIGIT <REVERSE ORDER.> . G 
RESTORES A OF BA. 
/TESTS IF QUOTIENT IS = 0 
/(SIGNIF'r'ING THAT 
/THE CONVERRSION 
/IS DONE>. 

RESTORES OUTPUT POINTER. 
UNSTACK A DIGIT. 
TESTS IF NEG <END?>. 
SKIPS IF A DIGIT. 
EXITS FRON SUBROUTINE. 
TESTS IF RESULT IS HEX. 
SKIPS IF DIGIT NOT HEX. 
FORNS HEX VALUE OF DIGIT. 
FOR NS DEC I f'1AL CHARAC--TER. 
OUTPUTS CHARACTER. 
POINTS TO NEXT CHAl~RCTER. 
GOES BACK FOR NEXT DIGIT. 
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8L1454 
80455 
OP ·i56 
tl 57 
t1t1458 
l10459 
f18460 
00461 
tH.1462 
0046J 
88464 
00465 
f1ft466 
tlt.146? 
08468 
80469 
t1847t1 
004?:1. 
t1t1472 
004?J 
tltl4 74 
00475 
&t.1476 
004?? 
f10478 
t1t14?9 
88480 
00481 
t1 32 
t1t483 
88484 
Ot.1485 
t18486 
t1t.1487 
88488 
00489 
0t1498 
00491 

• 

88492 FF9J J6 
Ot.1493 FF94 3? 
00494 FF95 86 :1.8 
Bt.1495 FF9? J6 
8L1496 FF98 4F 
0049? FF99 5F 
88498 FF9A 30 
0t1499 FF9B 48 
88500 FF9C 59 
00501 FF9D 68 02 
08502 FF9F 69 0:1. 
0050J FFA1 24 f14 
80504 FFAJ 98 0? 
00505 FFA5 09 06 
80506 FFA? 6A 00 
0 'J? FFA9 26 FO 
t1~88 FFAB 31 
00509 FFAC 31.. 
8051tl FFAD 3:1. 
t10511 FFAE 39 

* 
* 

MUL TIPL 'r' ROUTINE 

* THE NUL TIPL 'r' ROUTINE NllL TIPLIES HJO 16 BIT BINAR'r' 
* NU!18ERS TOGETHER TO PRODUCE A "16 BIT RESULT. THE BA 
* REGISTERS AND ARA <B'r'TES 6 '"~ 7) REGISTER ARE USED. · 
* THE CONTENTS OF ARA ARE UNCHANGED UPON PROGRHN EXIT. 

* 
* * BA GETS BA * ARA 
* 
* * NUL TI PL 'r1 I NG IS ACCONPL I SHED B'r' REPEATED ADD IT IONS 
* OF ONE OF THE OPERATORS <OPERATOR ARA) INTO THE RESULT. 
* THE RESULT STARTS OUT tUTH A ZERO VALUE AND IS SHIFTED 
* OVER ONE AFTER EACH AODITION. THE HIGHEST ORDER VALUE 
* IS ADOEO IN FIRST AND TTHEN.. GOING TO THE RIGHT.. 
* <THUS SHIFTING THE ANSNEP. LEFT ONE TO BRING IN THE NEXT 
* RIGHT!10ST DIGIT) GETTING THE NEXT LCll-JERNOST SIGNIFICANT 
*DIGIT. THE NEXT RIGHTNOST BIT OF THE ·OTHER OPERAND 
* <'THE ONE OP.IGU/l1LL 'r' IN BA) IS TESTED .. AND IF ONE .. 
* ANOTHER ADDITION TAKES PLACE. THIS IS REPEATEO UNTIL 
* THE FINAL SUN IS FOR NED. 
* 
* 
* * f1UL TIPL 'r' ALGORITHN: 

* *NUL T: STACK BA,; BA GETS tl_; SET COUNT VALUE . TO :1.6.; 
*f•1UL1: SHIFT BA LEFT 1.• 
* SHIFT LEFT ORIG BA VALUE ON STACK INTO CARR'r',; 
* IF CAP.RR'r' = 0 THEN GO TO NUL2 
* BA GETS BA + ARA_; 
*NUL2: OECRENENT COUNT_; 
* IF COUNT # (1 THEN GO TO NUL1 ELSE EXIT. 

* 
* 
* 
* f'1UL T PSH A 

PSH 8 
LDA A #:16 
PSH A -
CLR A -
CLR 8 
TSX 

NUL:1. ASL A -
ROL 8 
ASL 2~X 
ROL l.· X 
BCC NUL2 
ADD A ARO 
ADC 8 AR:1. 

t1UL2 DEC e~x 
BNE f1UL:1. 
INS 
INS 
INS 
RTS 

PUTS THE ORIGINAL CONTENTS 
OF BA ONTO THE STACK. 
LOADS COUNT VALUE 
ONTO THE STACK. 
BA GETS ZEROED. 

SET INDEX TO STACK. 
SHIFT LEFT BA. 

SHIFTS ORIG. BA OPERAND 
ONE LEFT INTO CARR'r'. 
SKIPS ADDING IF CARR'r' = tl 
BA GETS BA + ARA. 

TESTS IF DONE. 
GOES BACK IF NOT DONE. 
CLEANS UP THE STACK. 

EX I TS ROUT I NE. 
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Of151J 
005.14 
6 [5 
o't:.r.516 
ett.1517 
00518 
805i9 
00520 
@t.~521 

00522 
0052J 
00524 
t10525 
00526 
00527 
tlt1528 
ftB529 
tl05J.B 
085J1 
00532 
Ot15JJ 
00534 
t105J5 
Bt.1536 
t1f1537 
t1ft538 
00539 
o ·- ~40 

8~41 
f/0542 
t1854J 
tlt.1.544 
00545 
00546 

I 

~~~i~ FFAF 36 
00550 FFBO 37 
08551 FFBl 96 86 
00552 FFBJ 06 O? 
80553 FF85 J? 

~H55~ m~ 1$ 
t.10556 FFBB JO 
0L':l55? FFB9 86 01 
00558 FFBB 6D 01 
80559 FFBD 2B BB 
00560 FFBF 4C 
08561 FFC0 68 02 
Ot1562 FFC2 69 01 
88563 FFC4 28 04 
Bl':l564 FFC6 81 11 
80565 FFCS 26 F5 
e~~66 FFCA A? 00 
e."- 67 FFCC E6 t.:JJ 
t.10568 FFCE A6 04 
08569 FFDO 6F 03 
005?8 FFD2 6F 04 

* DIVIDE ROUTINE 

* * THE DIVIDE SUBROUTINE DIVIDES THE 16 BIT NUNBER 
* IN THE BA REGESTERS B'r' THE 16 BIT NUNBER IN THE PSE.UDO 
* REGESTER ARA <LOCATED IN B'r'TES 6 & ?.> . UPON E.'x.'ITING .. 
* BA NILL CONTAIN THE t~UOTIENT OF THE Dil/ISION AND ARA 
* WILL CONTAIN THE RENAINDER. THE DIVIDENO BA IS DIVIDED 
* B'r' THE DIVISOR ARA <' I . .E. BA/ARA ). 

* 
* 
* 
* * DIVIDE ALGORITH/'1: 

* 
*DIVIDE: X:J .• 4 GETS BA <BA IS PUT ON THE STACK),; 
* .x.·1 .. 2 GETS THE 16 BIT ARA VALUE (ARA PUT ON THE STACK),; 
* COUNT GETS 1 + THE NUNBER OF NONSIGNIFICANT BITS IN 
* THE DIVISOR fLEFT .JUSTIF'r' ,'.".'1_. 2 TO FIRST 1 BIT .. COUNT 
* GETS 1 + THE # OF LEADING ZEROS IN X1..'21 !COUNT t-JILL BE 
* FROt1 1 TO 171,; 
* BA GETS .'x.'J_. 4 C RESTORES BR h 
* ,\'J, 4 GETS 0 f INITIALIZES THE l~UOTIENTJ_; 
*DIVJ: BR GETS BA - Xi .. 2.; 
* IF THERE l.JAS A BORROl·J f I . E. DIVIDEND IN BA ( DIVISOR 
*IN x1 .. 2 (ARA.>J THEN BA GETS BA+ x1 .. 2 [ORIGINAL BA 
* VALUE RESTORED] s CARRr' CLEARED ELSE CARRr' IS SET.; 
*DI\/5: X:J: .. 4 fOUOTIENTJ GETS CA~'R'r' LEFT SHIFTED UJ.; 
* ,-x,·1 .. 2 fDIVISORJ GETS SHIFTED RIGHT ONE PLACE J.JITH ZERO 
* FILLED IN FRON THE LEFT SIDE.; 
* DECRENENT COUNT.: 
* EXIT IF DONE ELSE GD TO DIVJ,; 

* 
* 
* 
~ 
DIVIDE PSH A LOADS DIVIDEND INTO X:S .. 4. 

PSH 8 
LDA A AR1 LOADS DIV I SOR FRON ARA. 
LDA 8 ARB 
PSH B PUTS DIVISOR INTO Xl.· 2. 
~~A SET UP SPACE FOR COUNT. 
TSX INDEX GETS STACK POINTER. 
LDA A #1 INITIALIZE COUNT. 
TST :L X TESTS FOR HI DIVISR BIT ON. 
811 I DIV2 SKIPS IF ON. 

DIV1 INC A COUNTS LEAD I NG ZEROS. 
ASL 2 .. x LEFT JUSTIFIES Xi .. 2. 
ROL 1 .. x 
81'11 DIV2 SKIPS IF NO LEADING ZERO. 
CMP A #17 TESTS FOR ALL ZERO DIVISOR. 
BNE DIV1 GOES BACK IF BITS LEFT. 

DIV2 STA A. l,':l, x SETS COUNTER. 
LDA B :s .. x BA GETS ORIGINAL 

.. 
LDA A 41 x DIVIDEND VALUE. 
CLR J .. x CLEARS X3 .. 4 FOR .FORMATION 
CLR 4 .. x OF THE QUOT !ENT. 
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t 
t.10572 FFD~ 82 
l;JP~7J FFD6 0:1 
ft'-..A7 4 FFDS 2 07 
00575 FFDA A$ 02 
005?t,\ FFDC E-$l tll 
t.lt.157? FFDE OC 
t1B5?8 FFDF 20 t.1:1. 
Ot1579 FFE:1. OD 
0@580 FFE2 69 04 
0058:1. FFE4 69 BJ 
Bt.1582 FFE6 64 l11 
0058J FFE8 66 02 
80584 FFEA 6A 60 
00585 FFEC 26 E6 
00586 FFEE D? 06 
80587 FFFB 9? 07 
Ot.1588 FFF2 Ji 
t1t.1589 FFFJ 31 
00598 FFF4 3:1. 
0t1591 FFF5 33 
88592 FFF6 32 . 
OB59J FFF7 39 
t18594 
Otl595 
00596 
00597 FFF8 0104 
flftc:;9e FFFA FE4F 
ti .~9 FFFC 0108 
e(1t;·i.10 FFFE FCOO 
0060:1 
806L12 
00603 
t106l14 
80605 
08686 
00681 
TOTAL ERRORS 00000 

DIV3 

DIV4 
DIVS 

* 
* 
* IRP 
SJ.JI 
NNI 
RST 
* 
* 
* 

SUB A 
SBC B 
BCC 
ADD A 
ADC B 
CLC 
BRA 
SEC 
ROL 
ROL 
LSR 
ROR 
DEC 
BNE 
STA B 
STA A 
INS 
INS 
INS 
PUL B 
PUL A 
RTS 

FOB 
FDB 
FDB 
FOB 

2 .. ,~ 
1 .. ,'x,' 

DIV4 
2 .. ;'( 
:1.~ x 
DIVS 

4 .. X 
J .. ,'x,' 
:1.~ x 
2 .. . ~ 
o .. x 
DIVJ 
ARl 
ARO 

STORES 

$0:ltl4 
$FE4F 
$0108 
$FCOO 

START OF DIVIDE LOOP. 

SKIP IF DIVIDEND ( DIVISOR. 
RESTORES DIVIDEND IN BA. 

CLEARS THE CARR'r'. 
SK I PS l.J I TH CARR\-' CLEAR. 
SETS CARR\-' TD 1. 
SHIFT CARR'r' INTO 
OUOTIENT X3 .. 4 
SHIFTS DEVISOR X1..2 
RIGHT ONE. 
DECRENENTS COUNTER. 
GOES BACK IF NOT DONE. 
STORES RENAINOER IN ARA. 

CLEANS UP THE STACK. 

QUOTIENT IN BR. 

EXITS ROUTINE. 

INTERRUPT REt~UEST VECTOR. 
SOFTJ.JARE INT. VECTOR ,'1DDR. 
NIN-NASKABLE-INT. VECT. 
RESTART VECTOR ADDRESS. 

* END OF PDS SOURCE LI ST I NG. 
* 
* END 
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NAN PDS-VJN 
OPT O .. NOG 

PROGRANNED B'r' ERIC JA/'TESON 

COP'r'RIGHT 1976 SPHERE CORPORATION 
94tl N. 4 TH Eli . _; NORTl-I SAL T LAKE.· UTAH 84054 

SPHERE RESERVES ALL RIGHTS FOR THE REPl;:ODUCT ION .. 
DISTRIBUTION AND USE OF THE PDS SOFHJAK'E. 
NO COP I ES NR'r' BE NRDE OR DI STR I BU TED J.I I rHOUT THE 
URITTEN PERNISSION OF SPHERE CORP. 

* THE PROGRAN DEVELOPNENT S'r'STEM <PDS \/JN.> L-' A SET OF 
* PROGRFms RDSID ING ON ERASABLE PROGRAl11'1ABL.E READ ONL 'r' 
* t1ENOR'r' J.JH ICH ALLOJJ EVEN THE SNALLEST USER TO USE HI_; 
* SPHERE S'r'STEN AS A C01'1PLETE C:DNPUTER SYSTEN FOR THE 
* DEV£LOP/'1E NT OF CONPUTER PROGRANS. 
* TOl·JARD THIS END.. THE 4 F'D5 EPR0/'15 CONTAIN A CUR_:::oR 
* BRSED EDITORJ R NINI-RSSENBLERJ AND THE SPHERE DEBUGGiNG 
* AID <SDA) .• AS NELL RS A SET OF UTILIT'-r' ROUTINE~ TO ) 0 1€ 
* 8 IT NUL TI PL Y' AND DIV I DE.. A5C I I - T0-8 I NAR'/. AND 
* BINAR'r'-TO-RSCI I ROUTINES. 
* 
* 
* * THE PDS-VJN PROM SET NAS NRITTEN I N ORDEF.' TO RUN THE 
* NEJ.J KPl80ARD. CHA JGES /.4£.ttE NADE IN iHE ED I TOP. AND THE 
* DEBUGGER. AS THE NEN PRONS ARE A GREAT 1 NF'.RO\HD'fENT OVEk. 
* THE VJ,.::; PRON/'1 SEL A \'ER510N !<.NOi.JN AS PDS-V.".:.D NHS ff.'?DE 
* /IJOULD RUN ON THE OLD l<E'iBOARCi .-=. THE CWL '. ' D l FFER~NCE 
* BETt~EEN THE V'Jfl t1:JD ThE VJN PP/~!J/'15 ffRE T.LfS T THE. PIA 
* ADflRESS Is CHftNGED FRON F£HO on \,.'."]fJ TO fl.'[i[J ON VJD 
* CHANGES J.IERE ALSO NAOE IN THE DEBUGGER AND THE 
* EDI TOR. THE EDITOR 1::HANGES J.JERE TNR T INSERT AfW DELETE 
* ARE NO.t./ RT THE TOP OF THE PAGE AND THAT THE/;.'£ I 5 A ,~EEO IT 
* CONMAND IN THE EXEC <CTRL R,' TO ALLOH RE- EDITING. THE 
* ENTR'r' TO THE DEBUGGER FF'ON THE BREAKPOINT INSTRUCTION 
* HAS BEEN CHANGED 50 THAT THE RETURN A!>DJ;:ESS FO/;,' THE 
* BREAKPOINT IS NOt.J CALCULATED WHEN THE BRf:AkPOINT IS 
* ENCOUNTERED AND GOES TO THE DEBUGGER. I N ADDITION 
* THERE ARE 2 NEJ.J INSTRUCTIONS: tJ FOR DOING A JSR TO 
* R ROUTINE AND tX TO EXiT BnCK TO TlfE EXEC. 

* 
4'' 



ppr~ 082 PDS-VJN 
\......../ 

08055 
80t156 
(.1805? 
80058 
08859 
08868 
08861 
68062 
88063 
08064 
88065 
88866 
0806? 
80068 
88869 
88870 
88871 
08872 
88f1?3 
8f1t174 
888?5 
88876 
80877 
8f1Ct(18 
0 19 
00t80 
80081 
88882 
88883 
08884 
88885 
00t186 
1)008? 
08088 
88889 
80898 
80891 

8088 
8002 
8804 
8084 
0085 
0006 
0006 
00t17 
0008 
888A 
00t1C 
8t:18E 
88ii 
8814 
8816 
8t11A 
881C 
001£ 
8828 
0t122 
8824 
8826 
882A 
002C 
t182£ 
0030 
0832 
8835 
8848 

EOlF 
E1EO 
EiFF 
F848 

* 
* TNP EQU 
TNP1 EQU 
ARB Et~U 
ARJ EQU 
AR2 Eau 
ARA El~U 
AR1 EQU 
ARB EQU 
DIGIT El~U 
OUTEND EQU 
BUFADR EQU 
BUFEND EQU 
OUTBUF EQU 
SRCADR EOU 
DSTADR EOU 
ENDMEN EQU 
CSRPTR EQU 
BUFPTR EQU 
BUFFLO EQU 
BUFFHI EOU 
SCNPTR EQU 
SRCASN EQU 
ONDVAL EQU 
5'r'l1VRL Eau 
BRKSA~' Eau 
BRKADR EQU 
EDIT EQU 
IOBUFF EQU 
PCVAL EQU 

* 

f1£110R'r' NAP 

$08 
$02 
$84 
$84 
$05 
$86 
$06 
$87 
$08 
$8A 
$0C 
$OE 
$:1.1 
$14 
$16 
$:1.A 
$1C 
$1E 
$28 
$22 
$24 
$26 
$2A 
$2C 
$2£ 
$JO 
$32 

. $35 
$40 

16 BIT ACC. PSEUDO REG 8. 
_HI B'r'TE OF ARB. 
_LO B'r'TE OF ARB. 
:1.6 BI'r' ARITH PSEUDN REG A. 
_HI B'r' TE OF ARA. 
_LO B'r'TE OF ARA. 
B'r'TE USED B'r' ASCBIN FOR TNP. 
END OF OUTPUT BUFFER TEXT. 
START OF I/O BUFFER <PTR) 
PTR. TO END OF I /0 BUFFR. 
START OF OUTPUT BUFFER. 
SOURCE FOR TEXT NO'v'ES. 
DEST. ADDR. FOR TEXT NOV£. 
LAST RDf.t/;:ES OF REAL MENOR'r'. 
PTR TO CURSER ON SCREEN. 
TEMP PTR USED B'r' OUTSTR. 
PTR TO END OF LOl.J EDIT na. 
PTR TO START OF HI TEXT. 
PTR. TO BUFFRD TXT START. 
PTR TO ASSNBLR 50Uf;:CE CODE. 
HAS ASSNBLR OPEf'.'ND VALUE. 
VALUE PUT IN ASSN. S'r'NTBL. 
TENP SAVE FOR BRKPT DATA. 
ADD DRESS OF BRERKPO I NT. 
t1 IF EDITOR IS NOT RUNNING. 
I-0 BUFFER FOR DEBUGGER. 
PROGRR/'1 COUNTER FOR ftSS/'1. 

FRSTLN EQU $E01F RIGHTNOST CHAR OF L I NE ONE. 
LASTLN EOU $E1EO LEFT SIDE OF BOTTON OF CRT. 
LASTCH EQU $£1FF LAST CHAR ON CRT OISPLA'r'. 
KBDPIR Eau $F040 AODRESS OF PIA FOR KBD/2. 
*l<'E'r'BOARO PIA ADORESS FOR OLD KE'r'BOARD «KBD/lA> IS FOOIJ. 

I flPCHR EOU 

~§f~'tN ~se 
$FE71 
$FE -.J 
$FF2i 

INPUTS A CHARACTER. 
DC.~UGGER F-'OUT I NE 
A~cII T6 ~INARY ~OUTINE 



0 

• 

pr·- r: OOJ PDS-\lJN 
'----" 

80897 * 
88L":t98 * 
00099 * 
08108 * 

INITIALIZATION 

00101 * THE INITIA.LIZATI ON ROUTINES SET UP THE INITIAL VALUES 
0 €J:1.02 * UPON S'r'STEN RESET. 
88183 * 
88104 * 
80185 FC88 ORG 
l":t0.106 FCOO 8E 01FF RESTRT LDS 
0010? FCOJ 38 TSX 
l-=t8:188 FC84 DF 26 STX 
00109 FC86 DF t:}C STX' 
08110 FC88 86 iF LDA A 
88111 FC8A 87 F041 STA A 
88112 FCflO CE OFFF LDX 
88113 FC:l.0 DF BE STX 
88114 FC:J.2 DF :1.A STX 
88115 * 
88116 * 
00117 * 
138118 * 
88119 * 
8 0120 * 

$FCOO 
#$1.FF 

SRCASN 
BUFADR 
#$1F 
KBDPIA+-1 
#$FFF 
BUFEND 
ENDNEN 

SETS STACK POINTER 
MOVES STK PTR TO I NDEX REG 
SETS ASSENBLR OUTPUT PTR 
!NI T INPUT BUFFR ADDR 
INTLZ. KE'r'BOARD PIA. 
PI A CONTROL REG. ADDRESS. 
LAST L OCATN OF NENOR'r'. 
INI T END-OF-EDIT BUFFR. 
IN IT END-OF-NE/"1 AODR. 

CONNAND LANGUAGE 
( 21 * 
e't:J1.22 * THIS EXECUTIVE ACCEPTS CONNANDS FR0/'1 THE KEYBOARD TO 
88123 * DETER/'1INE l.JHAT UTIL IT'r' IS TO BE RUN. INVALID CONMANDS 

• 

08124 * t.JILL SPACE THE CURSOR DOl·JN ONE LINE. DO NOT SPACE OFF THE 
88125 * BOTTON OF THE SCREEN. '~ , c.. ,..., , 
88126 * V ;,, f' J A'> \"')J-~I 0

.,I<, 

08127 * 
0 t1128 FC14 SD 21 EXEC BSR HONE CSRPTR I 5 HONED. 
80129 FC16 SD 25 85R CLEAR CLEARS SCREEN 
00:1Jt-=t FC18 SD 73 EXEC1 B:>R CR1 CRLF FOR t.E!.J LI NE. 
t.10:131 FClA BD FE71 JSR INPCHR GETS & DISPLA'r'S CHR. 
8t=t1 J2 FCi D 81 01 CMP A #$i..H TESTS IF ASSENBL 'r' CONND. 
00133 FC1F 26 83 BNE EXEC2 SKIPS IF OTHER CONNAND. 
013134 FC21 80 FDA1 JSR ASNBLR JUNPS TO ASSENBL PRROGRN. 
00135 FC24 81 05 . E,':.;'EC2 CNP A #$05 TESTS IF COtJTRL 'E'. 
l.18136 FC26 26 D2 BNE EXECJ SKIPS IF NOT EDIT CND. 
80137 FC28 8D JD BSR ED I TOR JUNP5 TO ED IT TEXT. 
00138 FC2A 81 1.2 £,\'£CJ CNP A #:t12 TESTS F OF .. A -tR CONNf"iND. 
~0+39 FC2C 26 02 BNE 
~b }fee.,_ gl) 3r- BSR REEDIT 

EXEC4 SKIPS IF NOT A REE0IT co~mD. 00140 
GOES TO REED! T TEXT. 

FC2E 

fl8141 FCJB 8 :1.. 04 EXEC4 CNP A #$04 TESTS FO~: COtJTRL ·' D '". 
881.42 FCJ2 26 E4 BNE E.\'ECl SKIPS BACK FOR A NEN CONND. 
80143 FCJ4 7£ FE64 JNP DEBUG JUNPS TO DEBUGGER. 

,. 
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88145 
1.46 

W1 47 
88148 
80149 
08158 
00151 
08152 
00153 
08154 
0ft155 
tl8156 
08157 
8£11.58 
80159 
88160 
0l':ff61 
00:162 
80163 
08164 
00165 
08166 
0£1167 
88168 
081.69 
801?8 
,.., ..... 1..71 
l\.,../1 ?2 
0l=t173 
88174 
80175 
88176 
80177 
881?8 
00179 
l.101 f:(J 
0@181 
t18182 
80183 
08184 
f1fH85 
0 .. J186 
001.B? 
00188 
(HfS9 u8· ::1u 
'3!:1191 
t1t.1192 
80193 
00194 
00195 
e--·95 
~9? 
08198 
80199 
l.~0208 
J0201 

' .,A ·­

I I 

* 
* * 

THE EDITOR 

* THE ED I TOR RLLOJ.JS INPUT FROf'T THE KE~'BOARD INTO A 
* BUFFER /'1E/'10RV. INPUT IS DISPLAYED ON THE SCREEN. UHEN 
* IT 15 T~'PED IN.. THE SCREEN TEXT CAN THEN BE EDITED B~' USE 
* OF THE CURSOR. l-JHEN THE SCREEN IS FULL OR EDITING IS 
* FINISHEDJ THE DRTR IS SCROLLED OFF THE SCREEN INTO THE 
* EDIT BUFFER. WHEN TE."<T IS SCROLLED OFF THE TOP OF THE 
* SCREEN.. IT IS STORED FROM THE BUFFER ADDRESS POINTER 
* <BUFRDR.> TO THE LOJ.J BUFFER POINTER <BUFFLO.>. BUFFLO 
* POINTS TO THE END OF TEXT + ONE (J.E. IT POINTS TO THE 
* FIRST UNUSED B'JITE>. NHEN IT 15 SCROLLED OFF THE BOTTON 
* OF THE SCREEN.. IT IS STORED IN THE TOP OF THE EDIT BUFFEF.:. 
* THE TEXT GOES FRON THE HIGH BUFFER POINTER <BUFFHI) TO 
* THE END OF BUFFER POINTER <BUFEND>. BUFFHI POINTS TO 
* THE END OF TEXT - ONE (I. £. IT POINTS TO THE LAST UNUSED 
* B~'TE IN THE BUFFER). l.JHEN THE TEXT IS SCROLLED UP 
* OFF THE TOP OF THE SCREEN.. TEXT IS TAKEN FRON THE HIGH 
* RRER OF THE ED IT BUFFER AND DI SPLA'r'ED ON THE LAST LI NE OF 
* THE SCREEN. UHEN TEXT IS SCROLLED DCll.JN OFF THE BOTTON .. 
* TEXT.. IF RN'r' EXISTSJ IS NOVED FR0/'1 THE LOJ.J EDIT BUFFER 
* RRER TO THE TOP LINE OF THE SCREEN. 

* 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* * CSRF'TR 
* SCNPTR 
* BUFADR 
* BUFEND 
* BUFFLO 
* BUFFHI 
* BUFLEN 

* 
* 
* * 
* 
* 
* 

POINTERS USED 

POSITION OF CHARACTERS INSEF:TED ON THE SCREEN. 
POSITI ON OF START OF EDITED TEXT ON SCREEN. 
START OF TEXT BUFFER IN NAIN NENOR'r'. 
END OF TEXT BUFFER IN NAIN NENOR.,.'. 
END OF TEXT SCROLLED OFF TOP OF SCREEN. 
START OF TEXT SCROLED OFF BOTTON OF SCREEN. 
NOT CUR~: EN TL Y USED. 

EDITOR CONNRND5 

* "UP RRROJ.J" NO\/ES CURSOR UP ONE LINE; CSRPTR GETS 
* CSRPTR-32; CALL NDRFLO. 
* ~ 
* "DOUN RRROJ..1 11 MOVES CURSOR DOUN ONE LINE; CSRPTR GETS 
* CSRPTR+32.i CALL OVRFLO. 

* * "RIGHT RRROl.J" /'tOV£5 CURSOR ONE POSITION RIGHT; CSRPTR 
* GETS CSRPTR+i; CALL OVRFLO. -
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eb-eJ 
'38284 
00205 
88286 
80207 
882t18 
80209 
882.1.0 
802:11 
882.1.2 
00213 
0821.4 
00215 
882.16 
8l~2.1.7 
88218 
88219 
80220 
80221 
8f3222 
8l":f223 
88224 
80225 
88226 
00?:?7 . 

:~~ 
80238 
88231 
88232 
08233 
88234 
8ff2J5 
8t12J6 
fJ82J 7 
88238 
88239 
88248 
88241 
08242 
£J0243 
ft0244 
08245 
f.t0246 
8024? 
8@248 
80249 
8825fJ 
88251 
@8?1:)2 
ae 3 
f1Bi::54 
88255 
88256 

PD5-VJN 

* "LEFT ARRON" MOVES CURSOR ONE POSITION LEFTi CSRPTR 
* GETS CSRPTR-1i CALL NDRFLO. 

* * "CONTROL "~ LEFT ARROU <ON KE'r'BOARD>" LEFT JUSTIF'r' CURSORi 
* CSRPTR GETS CSRPTR TRUNCATED.; CALL NDRFLO FOR SCNLOC CHI<'. 

* * "PUTCHR" OUTPUTS CHARACTER; CSRPTR GETS 
* CSRPTR+1i GOES TO OVRFLO. 

* "ENDCHR" TERNINRTION CHARi CLERR EDIT FLAG; 
* EXIT THE EDITOR. 

* * "HOME" HOMES CURSOR POINTER; CSRPTR GETS E008; NDRFLO. 

* * "CLEAR" CSRPTR TO END OF THE SCREEN GETS SPACES 
* * "CTRL I" INSERT A LINE AT THE LAST LINE ON THE SCREEN_; 
* CALL OVR:J.. <SCROLLS UP ONE LINE>; CSRPTR GETS E:l.EfJ. 

* * "CTRL 0" DELETE LAST LINEi SCROLL DOI.JN <"UNDR2.>.t 
* CSRPTR GETS E:1.E0. 

* 
* 
* 
* * O~'ERFLOl.J CHECKS IF SCROLL UP IS NEEDED; IF IT IS.. IT 
* SCROLLS UP AND NOVES ORTA TO "~ FRON THE BUFFEERS. 

* * OVRFLO: IF CSRPTR < E2t:t0 THEN RETURN.; IF EDIT IS ON THEN 
* OVR1: BUFFLO+ GETS SCNPTR TO ·'C. R . .. ·; • 
* DSTADR GETS CSRPTR GETS E:1EO <L AST LINE ON SCREEN.>.: 
* IF EDIT IS ON AND BUFFHI ( BUFEND THEN NOVE THE TEXT 
*<THE STRI NG FRON BUFFHI TO ··c.R. ")TO THE LAST L.INE. 

* 
* 
* 
* * UNDERFL OJ.J CHECKS IF SCROL L DOt.JN IS NEEDED AND NOVES 
* DATA TO AND FRON THE BUFFERS. CURSOR HAD BEEN 
* NOVED OFF THE TOP OF THE SCREEN AND IS NOJ.J PUT AT THE 
* HONE POSI T I ON ON THE SC REEN. 
* 
* NDRFLO: IF CSRPTR ) DFFF THEN RETURN (GO TO OVRFLO).; 
* IF ED IT FL AG 15 ON THEN NOVE LAST LINE TO BUFFHI * ON DOMN.; SCRLDN..- CSRPTR GETS EOOlJ.; f'10 1/£ LI NE FRON 
* BUFFLO TO FIRST LINE ON THE CRT. 

* 
* 
"' * ,. 
* NOTE: DON~T SCROLL OFF SCREEN IN EXEC UNTIL AFTER 
* THE EDITOR HRS BEEN RUN. 

* * NOTE: EVER'r' LINE NUST HAVE A ·c. R. ON IT. 



PAGE 806 PDS-V3N 

Oef258 FC37 CE E."088 H0/'1E 
08259 FC3R DF 1C 
8@268 FC3C 39 
00261 * 
00262 * 
80263 FCJD C6 68 CLEAR 
88264 FC3F CE E."208 
08265 FC42 09 CLERR1 
t.7'8266 FC43 E? flfJ 
88267 FC45 9C iC 
00268 FC4? 26 F9 
80269 FC49 39 
00278 * 
80271 * 
00272 * 

LDX 
STX 
RTS 

LDR 8 
LDX 
DEX 
STA 8 
CPX 
BNE 
RTS 

#$E000 
CSRPTR 

LORDS HONE POSITION. 
STORES HOME IN CURSOR PTR. 
RETURNS TO CALLER. 

#$60 LOADS BLANK <C. R. >. 
#LASTCH+i LOADS END-OF-SCREEN PTR. 

o, x 
CSRPTR 
CLERR1 

DECRENENTS BLANK ING PTR. 
BLANKS LOCATION. 
TESTS IF DONE. 
BRANCHES BACK IF NOT DONE. 
RETURNS. 

08273 * 
082?4 * 

GETCHR INPUTS A CHARACTER INTO RCC R WITHOUT 
NOV I NG THE CURSOR.· AND BLINKS THE CURSOR. 

88275 * 
00276 FC4R DE :1.C GETCHR LDX 
00277 FC4C 63 00 CON 
002?8 FC4E CE 26FO LDX 
08279 FC51 89 GETi DEX 
80280 FC52 2? F6 BEQ 
88281 FC54 86 48 LDR A 
r -:82 FC56 85 F041 'f- F f1 iz·1 8 IT A 
l~"'83 FC59 27 F6 -c-n v Ji> BEa 
88284 FC5B DE j,C LDX 
08285 FC5D A6 80 LDA A 
88286 FC5F 2A f12 BPL 
08287 FC61· 63 00 COM 
08288 FC63 86 F048 GET2 LDA A 

F-::. RTS 

CSRPTR 
e .. x 
#9968 

LOADS CRT CURSOR POSIT I ON. 
COMPLit1ENT <FLASH POSITION.>. 
LOADS BLINK COUNT VALUE. 
COUNT GETS COUNT-:1.. 

GETCHR RESETS CTR NHEN T !NED OUT. 
#$40 LOADS NASK FOR CA2 FLAG. 
KBDPIR+1 TESTS IF A CHAR. T'r'PED IN. 
GET:l BRANCH IF CHAR NOT ENTERED. 
CSRPTR LOADS CUF-'SOR POSIT ION. 
O .• X TESTS IF BLiflKND «SOLID) . 
GET2 SKIPS IF NOT BLINKED. 
O .• X CLEARS THE CHfiRACTER. 
l<BDP IR LOADS A J.J I TH KE'r'BRD CHAR. 

RETURNS TO CALLER. 8t1289 FC66 39 
0029t:t . ~ t:: 1 • -. "'\ • ~ j / ..... --, * tl,(,t. . ,r, V _) i,. 
-8[12_~1 

(tt1292 
00~93 
8fJ294 
00295 
802~6 FC67 DE ftC 
00297 FC69 OF 20 
G0298 FC6B DE (1£ 

fUJ299 FC60 DF 22 
00,::f 0 FC6F 80 C6 
DQ]Q:l., EC~J.. ~~ C~ Ou ... -th : Fe, . ... , ~,. .: . .c.: 

00303 FC75 DE 1C 
08304 FC?? DF 24 
00305 
00306 
r -107 FC79 80 CF 
~ .. ?08 FC ?B 81 j.B 
00309 .FC?D 26 04 
00310 rc1F ?F 0032 
88311 FC82 39 
00312 FC8J SD OR 

- ~0313 FC85 20 f-"2 

* 
* 

EDITOR 15 THE NRIN EllTR"r' POINT FOR EDITING. 

* 
EDITOR L OX 

STX 
LOX 
SL\' 

REEDIT BSR 
~513 

EDITRD ~iH A 
EDITIN LDX 

STX 

* 
* 
£DREAD BSR 
ENDCHR CNP A 

ED1 

BNE 
CLR 
RTS 
BSR 
BRR 

8UFRDR 
BUFFLO 
BUFEND 
BUFFHI 
HONE 
CLEflR 
EDIT 
CSRPT/;.' 
SCNPTR 

GETCHR 
#$18 
ED:l 
EDIT 

INSERT 
EDRERD 

BUFFL O GETS THE 
VALUE OF CUFA[IR. 
E:UFFHI GETS Ti-fE 
VFrLUE OF BUF[Nf>. 
EtlTF. 'r' POINT FOR 
RE- EDI TING TE.\'T. 
TURNS ON EflIT NODE. 
SETS SCNPTR TO CSRPTR. 

X GETS CSRPTR '"~ A GliTS CHR. 
TESTS FOR AN "ESC" CHAR. 
SKIPS IF NOT EDIT ENO. 
TURNS OFF EOIT FLAG. 
EX I TS THE ED I TOR. 
EDITS CHARACTER. 
GOES FOR NEXT CHARACTER. 

• 
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l~15 * 
88316 * 
88317 * FOLLOWING IS THE MAIN EDITOR EXECUTION LOOP. 
88318 * 
08319 * 
08328 * 
88321 * 
00322 * 
08323 FC87 81 0D CR 
00324 FC89 20 AC 
00325 FC88 2£ 12 
00326 FCSD 86 €.B CRl 
88327 * 
00328 
OfH29 
OOJJt.1 

* * 

CMP A 
BLT 
BGT 
LOR A 

06331 FCSF 81 89 
00332 FC91 2D 16 
0&3JJ FC93 2E F2 
(:10334 FC95 D6 3:2 
Of13.'J5 FC97 2? 03 
OOJ.J6 FC99 BD FD46 

INSERT CMP A 
BLT 
BGT 

I NSf;:Tl LDA B 
BEl~ 

00:;37 FC9C 7E FD74 INSRT2 
.JSR 
.JNP 

00338 * 
Of1:SJ:9 * 
( 40 * 
O"i!S4i FC9F 81 12 RTCSR 
L~8J42 FCR1 2D 28 

CNP A 
BLT 
BGT 00343 FCAJ 2E 08 

OOJ.·44 FCR5 DE 1.C 
00345 FCA? 20 1F 
00346 

RTARRO LOX 
BRA 

0034? 
[1[134 8 
80349 FCA9 SD 6 7 
fi ftJ:.50 FCAB 20 4t1 
£10351 
002'52 
003:53 

* 
* 
* DELETE BSR 

* 
* 
* 

BRA 

#$80 
HONE 
RT CSR 
#$6f1 

#$09 
DELETE 
CR 
EDIT 
INSRT2 
NCWE2 
SCf;.'LDN 

#$12 
SUB32 
LFTCSR 
CSRPTR 
PUTCH1 

OV~'1A 
O'v'RJ 

Oi'.:354 FCRD 81 1.4 
OL1755 FCAF 2D 24 
go:;.·56 FCB1 2E fG 
003:57 FCB:J 09 
00:::58 FC84 :.20 2:5 
[HJ]:59 

LFTCSR CNF' A #.t14 

00360 
00361 
00362 FCB6 81 1F 
BOJ..63 FC88 2D SJ 
011:564 FCBR 27 4·1 
". 65 

* * 
* 
CLER 

* 
* 

BLT 
BG T 
DE.\' 
BRA 

CNP A 
BLT 
BE a 

ADD::: 
CLER 

ROD~ 

#$1F 
CLEAR 
LFTJST 

TESTS FOR CARR I AGE RETURN. 
SK I PS IF HONE CURSR CONND. 
GOES TO NEXT CONN[> TEST. 
LOADS INTERNAL C. R. VALUE. 

TESTS FOR A CONTROL "I''. 
SKIPS TO DELETE CONMD. 
SKIPS FOR NEXT TEST. 
TESTS IF EDI TOR IS ON. 
SKIP TO £.~'IT IF EDITOR OFF. 
NCWES LAST LINE TO BUFFHI . 
NOVES ALL LINES DONN ONE. 

TESTS FOR RIGHT ARRO/..J. 
SKIPS IF AN "UP AR.'ROW'. 
SKIPS IF A "LEFT ARRO/..J". 
LORDS CURSOR PO INTER. 
STORES .~ I NCRENENTS CSR. 

SCROLLS UP ONE LINE. 
NOVES NEN LAST SCREEN LINE. 

TESTS IF "l.EFT ARROW' . 
SI\ I PS IF "DONN AF.'POW'. 
SVI F'S FOP !IE.'·;'T TEST. 
SUB. l FPON CSF:PTP. 
STOPE5 CUF.:SOR PO I NTER. 

TESTS FOR CTRL BRCK RRROU. 
GOES TO CLEAR SCREEN. 
NOi/ES CSR TO LEFT OF SCREEN. 

,. 

dro66 
003:67 
OOJ68 

* ALL OTHER CHARACTERS FRLL THRU TO PUTCHR. 

* 
. 

.) 
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'--" 003?0 
88371 
00372 
00373 
Ofi37'4 
60375 
t103?6 FCBC DE 1.C 
£10377 FCBE 81 flD 
00378 FCCO 27 04 
00379 FCC2 A? 00 
80380 FCC4 81 60 
00381 FCC6 2? 4C 
OOJ.82 FCCS OB 
80383 FCC9 20 10 

00.?8.5 FCCB DE :1.C 
00386 FCCD C6 20 
0038? FCCF f19 
OOJ88 FCDO 5A 
OOJ89 FCDi 26 FC 
e 90 FCDJ• 2e 06 
'--' 

00392 
0039] 
00794 
003'9.5 
oo:::s-t: 

eo.-::si'3 
003:=t9 
0041JO 
t ;_~ .. fr""!.1 
0(1402 
tJ40:. 
[J,l .. fft.J. 
1:..1J.fD::i 
00406 

FC0.5 CG ~.'O 
FCD? 08 
FCDS' 5A 
FCD~~ .:.:c, F'C 
FCDB o:::-. l '~ (. . 

FCE4 80 "32 

* PUTCHR DISPLA~'S A CHARACTER ON THE CRT DISPLR~' AND 
* I NCRENENTS THE CURSOR PO INTER RS l.JELL AS CHECK I NG 
* AND HANDLING CARRIAGE RETURNS. 

* :+: 

* 
PUTCHR LD.\' 

CNP A 
BE a 
STA A 
CNP A 

CRLF1 BEC! 
PUTCH1 INX 

BRR 

CSRPTR 
#$OD 
CRLF1 
O .. X' 
#$60 
CRLF 

ADD2 

SUBJ2 LDX CSRPTR 
LDA B #32 

SUB32A DE.\' 
DEC B 
BNE SU832R 
BRA ADD2 

ADD32 LOA 8 # ., . ., ,_,.::.. 

ADD22A IN.\' 
DEC B 
BNE ADC<s;.·A 

AOD2 ST,\' C.:~ F.'F' T F.1 

LOADS OLD CSRPTR. 
TESTS FOR EXTERNAL C. R. 
SKIPS TO DO A C. R. L. F. 
DI SPLAYS CHAR ON SCREEN. 
TESTS FOR INTERNAL C.R. 
SKIPS FOR CR. LF. 
INCRENENTS CSRPTR. 
TESTS FOF.: OVRFLO & UNDRFLO. 

LOADS CURRENT CRSR POSITION. 
LOADS LOOP COUNT. 
DEC,r;:ENENTS CSRPTR. 
DECRENENTS LOOP COUNTR. 
SKIPS BACK IF NOT DONE. 
SK I PS TO CHECK UNDRFLO. 

LOADS LOOP COUNTER. 
INCRE. CSRPTR IN INDEX. 
DCEPENENTS LOOP COUN TER. 
SJ<'I F 5 B1iCK IF NOT DONE. 
Sft'/ES CSRF TR. 

* NDF.FLO <'LINC'E RFLOJ.J .: C.HECl<S FOR THE CURSOR GOING OFF THE 
* TOP 1JF THE SCFiEC:N. THC-." I!IDE.'·.' PEG. CONTAINS THE CURSOR 
* POINTEF' t.HEN Tf1c ROUTINE IS ENTEREO. 

BSR 

#:tEtJllO 
0'/.\.FLO 
IN::.k.'Tl 
N0\/£3 

TESTS IF CSRPTR .">= DFFF. 
~~!PS !.F CSK'PTR G?EATER. 
~.1_. r.;.·oLL~ DDJ.JN S NOVES LINE. 
NOi/ES BUFFLO TO TOP OF CRT. 
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00408 * 
00409 * 
OP~l O * OVERFLOJ.J CHECKS FOR SCROLLING UP <CURSOR IS OFF 
~11. ~ THE BOTTON OF THE SCREEN>,; INDEX CONTAINS THE CURSOR 
00412 * POINTER UPON ENTRY. 
00413 * 
€10414 * 
00415 FCE6 BC E208 0\lRFLO 
80416 FCE9 28 18 
00417 FCEB SD 1.? 
00418 FCED D6 32 OVR3 
00419 FCEF 27 1.2 
00420 FCFl DE 22 
00421 FCF3 9C OE 
00422 FCF5 27 OC 
00423 FCF? 80 J:c 
00424 FCF9 DE 14 
00425 FCFB DF 22 
00426 
00427 
Bff 428 
00429 

* 
* 
* 

CPX · 
BNI 
BSR 
LOA 8 
BEC! 
LDX 
CP.\' 
BEl1 
BSR 
LOX 
STX 

#$E200 
OVREXT 
O'v'Ri 
EDIT 
ow~:EXT 
BUFFHI 
BUFEND 
OVREXT 
NOVElA 
SRCAOR 
BUFFHI 

TESTS AND EXITS IF 
CURSOR ON SCREEN. 
DOES OVR1 CHECKING. 
TESTS IF EDIT IS O~ 
EXITS IF IT IS OFF. 
LOADS HI TEXT POINTR. 
TESTS IF PTRS NOT EQU. 
EXITS IF NO TEXT. 
NOVES CHRS TO LAST LINE. 
RESETS NEN BUFFHI 
LOCATION. 

Ot.1430 * 
* 

FOLLONING ROUTINE NOVES THE CURSER TO THE LEFT. 
00431 
08432 FCFD D6 1D 
00433 FCFF C4 E.'O 
80434 FD01 D7 10 
l':f!:.1435 FD03 39 
f '36 
(~3? 

LFTJST LDA B 
AND B 
STA B 

OVRE.\'T RTS 

* 
* 
* 
* 

CSRPTR+l LOADS LON B'r'TE OF PTR. 
#$EO TRUNCATES TO LEFT OF LINE. 
CSRPTR+l SAVES L .J. ED PTR. 

RETURNS TO ED I TOR. 

00438 
00439 
0044fl 
00441 

* OVR:1 DOES ACTUAL SCROLLING UP. 

00442 FD04 D6 32 
0044: FD06 2? OR 
00444 FD08 DE 20 
C04.J5 FOOR DF 1.6 
00446 FDOC DE 24 
0044 ? FOOE 80 26 
0@448 FDlO DF 20 
00449 FD12 20 48 

* 
OVR1 

OVRlA 

LDA 8 
BEQ 
L O.\ ' 
ST.\' 
LD.\' 
BSR 
STX 
BRA 

EDIT 
OVRlA 
BUFFLO 
DSTflDf~: 
SCNPT~· 
NOV El 
BUFF LO 
SCRLUP 

TESTS IF EDIT IS ON. 
SKIPS IF EDI T OFF. 
LOFID5 TE.\ 'T PTR LON. 
DESTirM TI O!I OF TE.\'T NDVE. 
SOURCE FOR NOVE. 
NOVES LIN1 TO BUFFFLO. 
SAVES NEN BUFFLO PTR. 
SCROLLS SCREEN UP 1. 

00451 FOLL ON ING ROUTINE NOVES THE CURSOR. 
00452 * 
0045:; FD14 SD BF CF-'LF 85R ADD32 LI NE FEED. 
00454 FD16 20 E5 BRA LFT.JST CARRIAGE RETURN. 

,. 
.\,_.. 

. ' ~J" ' 
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00456 
t.1045 7 
t.10458 
i ·59 
.~60 
@0461 
00462 
f18463 
(ft1464 
00465 
00466 FD18 DE 24 
00467 FD1A DF 16 
00468 FD1C DE 20 
00469 FD1E 9C OC 
004 7l:.1 FD20 2? 2J 
00471 FD22 09 
804 ?2 F02'J: 9C OC 
00473 FD25 27 08 
004?4 FD27 09 
004?5 FD28 E6 00 
004?6 FD2A C1 60 
004?? FD2C 26 F5 
t104 78 F02E 08 
00479 FD2F DF 20 
00480 FD31 20 O:J: 

r ~ is2 
t:~SJ 
8t1484 
t.10485 
00486 
8648? 
f10488 
00489 
00490 
t10491 
00492 
t.10493 
80494 FOJJ DE 1.4 
00495 FDJ5 OS 
00496 FDJ6 E6 00 
00497 FD28 DF 14 
00498 FDJA DE 16 
Dl14~:,9 FOJC E? [ 10 

00500 FDJE 08 
00501 FDJF DF 1 6 
(3;J5.:t2 FD41 Cl 60 
Q<.t~PJ Ffl4~ ~S EE 
VU ... 104 FD4.;:> ..,i._. 

* NOV£ INSTRUCTIONS NOVE FRON ONE BUFFER AREA TO 
* ANOTHER BUFFER AREA. 
* 
* 
* * NOVEJ CALCULATES THE s ou.r::cE ADDRESS OF THE DATA IN 
* BUFFLO <IF IT EXISTS.> FOR f101/ING TO THE FIRST LINE ON 
* THE CRT. MOVE 1 IS THEN ENTERED TO DO THE NOVING. 

* 
* 
NOVEJ 

NVJ1 

/'1VJ2 

* :+: 

LDX 
STX 
LDX 
GP("<.' 
BEO 
DEX 
CPX 
BEO 
DE.\' 
LDA B 
CNP B 
BNE 
INX 
STX 
BRA 

SCNPTR 
DSTADR 
BUFFLO 
BUFADR 
NOVEXT 

BU FA DR 

c .. x 
#$60 
NV31 

BUFFLO 
NO'v'El 

/"10VE1 

CSRPTR GETS EOOO <HONE). 
SETS NO\.'£ ADDRESS. 
LOADS LO BUFFR ADDR. 
TESTS IF STRING E.\'ISTS. 
EXITS IF ENPT'r'. 
NOVES BACK FRON BLANK. 
TESTS IF SRCADR = BUFFADR. 
NOVES IF START OF LI NE. 
NEXT L OJJER CHAR. 
GETS s cu.:;.·cE CHAR FOR TEST. 
TESTS FOR "C. R. ". 
SKIPS BACK UNTIL "C. R. ". 
POINTS BACK TO FIRST CHAR. 
SAVES LO ADDRESS. 
NOVES DATA. 

* /'10\.'El f"10V£5 A SET OF CHARACTERS FRON EITHER THE TOP 
* LINE OF THE SCREEN TO BUFFLO OR FRON BUFFHI TO THE 
* BOTTON LINE OF THE SCREEN. THE SOURCE ADDRESS IS PASSED 
* IN THE INDEX REG." THE DESTINA TI ON AODRESS IN DSTADR .. 
* AND THE NO\iE IS TERt1INATED B'r' A "C.R. " JN THE LINE OF 
* TE.\'T BE I NG NOVED. 

* 
* 
* 
* MOVE LD.\' 
NOVE1A IN.\' 
NOVE1 LDA B 

NO'v'EXT 

ST,\' 
LD.\' 
ST.'i 8 
I N.' : 
STX 
CNP B 
BN~ 
f;: T::. 

SRCADR 

o .. x 
SRCACR 
DSTflDR 
(J. ,\' 

DSTflDR 
#.t60 
NO\.'£ 

LOADS SOURCE ADDRESS INTO .\'. E 
PCIUTS TO NE.\'T SOURCE CHAR. 
L O~J: SDU~CE CHRRPCTER. 
SA\.'ES Ti'·E 5C1U~CE POINTER. 
LC::-c5 [r~.2T I rm r I OfJ .'iDf.K'ESS. 
_-ToF:=E' c.- .. :',c; IN [)ES T I NA T I ON. 
NEXT [ EST I flflT I ON ADDF ESS. 
SA:: =s f •E:: T ItiF;T ION PTR. 
TES TS IF NOVE F INSHED <CR) . 
Sf\IF'S E:ftCK IF NO T DONE. 
RETURNS TO CALLER. 

) 
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00506 * /'10VE2 SUBROUTINE 
0050? * 
88508 * THE t10VE2 SUBROUTINE /'10VES THE LAST LINE ON THE 
00509 * SCREEN TO THE HIGH AREA OF THE BUFFER (BUFFHI.> DURING 
,- 'Ci10 * SCROLLING. THE TEXT IS TENPORARILY S TORED ON THE STACK 
t.'-'..i11 * DURING THE NOV£. THE NOV'E 15 TERNINATED B'r' A "C. R. 11

• 

00512 * THE TEXT IS STORED AT BUFFHI ON DOl~N. 
00513 * 
00514 * 
00515 * 
00516 * 
00517 FD46 CE ElEO NOVE2 
00518 FD49 5F 
@f.:1519 FD4R 37 
00520 FD4B E6 eo 
t.~0521 FD4D 08 
00522 FD4E Cl 68 
00523 FD50 26 FB 

f'1V21 

00524 FD52 DE 22 NV22 
00525 FD54 E? 00 N\.'23 
Ett~526 FD56 09 
t.1052? FD5? DF 22 
00528 FD59 JJ 
Ott.529 FD5A Ci [10 
00530 FDSC 26 F-'6 
00531. FD5E 39 

tlPl5JJ 
t lJ:4 
fJif5J5 FD5F CE EOOO 
005?6 FD62 E6 20 
0053? FD64 E? oe 
00538 FD66 t.18 
00539 FD6? SC ElEO 
80540 FD6A 26 F6 
00541 FD6C DF lC 
60542 F06E DF 1.6 
0054.3: FD?u BO FC.'JD 
00544 FD?.? 3·9 

111. , ,_.. •. __ _ 

NOV EX 

* 
* 
SCRLUP 
SCRP1 

LOX 
CLR B 
PSH B 
LDA 8 
INX 
CNP B 
BNE 
LOX 
STA B 
DEX 
STX 
PUL B 
Cf'tP 8 
BNE 
RTS 

#LASTLN 

STACK 
l~) x 

#$6l~ 
Nv'21 
BUFFHI 
01 ,'x,' 

BUFFHI 

#t.10 
/'1\/23 

X GETS ADDR OF LAST LINE. 
SETS TERNINATION FOR 
POPPING. 
LOADS SOURCE CHAR. 
POINTS TO NEXT CHAR. 
TESTS IF LINE TO "C. R. " 
NO\.'ED TO STACK. 
!NIT. DESTINATION. 
STORES CHAR. 
POINTS TO NEXT LOCATION. 
UPDATES BUFFER PTR. 
GETS NEXT CHAR. 
TESTS IF ALL CHRS STORED. 
SKIPS BACK IF NOT STORED. 
RETURNS TO CALLER. 

SCROLL UP NOVES ALL LINES UP 1, '"~ CLEARS LAST LINE. 

LDX 
LDR B 
STA B 
INX 
CPX 
BNE 
ST.\' 
ST,'. ·\' 
JSK' 
RTS 

#$EOOB 
$20 .. . ~· 
oo .. x 
#LASTLN 
SCRPl 
CS!i:PTR 
DSTADK.' 
CLEAR 

SETS CRT HONE POSITION. 
GETS CHAR FRON NE.\'T LINE. 
STORES CHAR ON PREV. LINE. 
POINTS TO NE.\'T LINE. 
TESTS IF NOVE DONE. 
GOES BACK IF NOT DONE. 
SETS CSRPTR TO LAST LINE. 
!NIT DEST FOF.' NEXT NOVE. 
CLEA.c;:s LAST LINE. 
EXITS. 

-· 
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)0546 * SCRLDOt.JN NOVES ALL LINES DOI.JN ONE AND 
1547 * CLEARS THE TOP LINE ON THE SCREEN. 
~1548 * 
00549 FD?4 CE ElDF SCRLDN LD.'x,' 
00550 FD?? E6 00 SCRDi LDA B 
00551 FD79 E? 20 STA B 
00552 FD 78 DF 1C ST.\' 
l10553 FD?D tl9 DEX 
00554 FD?E SC DFFF CPX 
00555 FD81 ~6 F4 BNE 
00556 FD8J C6 60 LOA 8 
8055? FD85 08 SCRD2 INX 

#LASTLN-1 INITIALIZES THE POINTER. 
OJ,\' LOADS DATA TO BE NOVED. 
$2BJX NOVES DATA DONN ONE LINE. 
CSRPTR SRI/ES CURSOR. 

#$DFFF 
SCRDl 
#$60 

PO I IJTS TO NE.\'T B'r'TE. 

00558 FD86 £? 00 STA B O .• .\' 

TESTS IF NOVE FINISHED. 
SKIPS BACK IF NOT DONE. 
LOADS BLANK TO CLEAR LINE. 
POINTS TO NEXT CHARACTER. 
CLEARS B'r'TE ON LI NE 1. 
TESTS IF LINE 1 CLEARED. 
Sk'IPS BACK IF NOT CLEARED. 
RETURNS. 

00559 FD88 SC E01F CP.\' #FRSTLN 
00560 FD88 26 FB BNE 5CRD2 
80561 FD80 39 RTS 

t1056J 
00:;64 
00565 
00566 FDSE DE 1.1 
t1056? FD90 A6 f'tO 
"''~568 FD92 DF lE 

'-4'569 FD94 BD FCBC 
OB57tl FD9? DE 1.E 
005?1 FD99 9C OR 
00572 FD98 27 03 
l105?3 FD9D 08 
ft0574 FD9E 2B FO 
00575 FOAO 39 
80576 
OOS?? 
00578 

* 
* 
* 

OUTSTRING PRINTS OUT THE STRING BETl.JEEN THE 
OUTBUF POINTER AND THE BUFEND POINTER. 

OUTSTR LDX 
OUT1 LDA A 

ST.X.' 
.JSR 
LDX 
CPX 
BE a 
INX 

OUT2 

* 

BRA 
RTS 

OUTBUF 
tlJ x 
BUFPTR 
PUTCHR 
BUFF' TR 
OU TEND 
OUT2 

OU Tl 

BUFPTR GETS START OF TEXT. 
LOADS CHAR TO BE PUT OUT. 
SAVES SOURCE POINTER. 
PRINTS C:Hf1RACTER. 
RESTORES POINTER. 
TESTS FOR END-OF-TEXT. 
EXITS IF END OF TEXT. 
INCRE. PTR TO NEXT CHAR. 
GOES BACK FO~: NEX'T CHAR. 
EXITS f;.'OUTINE. 

* END OF EO I TOR PROGRRN. 
* 
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8oossa 
(' · -s1 
4'1W82 
0058J 
00584 
t1f1585 
00586 
0058? 
00588 
00589 
00590 
005~~1 

00592 
t1059J 
00594 
00595 
00596 
fl059? 
t10598 
t10599 
tl068l~ 
00601 
00602 
00603 
80604 
006t.l5 
Pt"~606 

._,,607 
00608 
00609 
130610 
01.:1611 
00612 
00613 
00614 
00615 
001;)16 
0(' :.J ? 
(1 [1618 
00619 
00620 
00621 
006~2 
f:(16:ZJ 
l)L'°" 6 2 4 
OOt:25 
0L'S26 
DOc.21 
00628 

* 
* 
* 

THE /'1INI..-R55ENBL:.ER 

* THE NINI-ASSE/'1BLER IS A FL\'ED-FIELD ONE INSTRUCTION 
* PER LINE 2 PASS ASSENBLER. THE NINI-ASSSENBLER FORNAT 
* IS DESCRIBED ON PAGES 9-2 AND 9-J OF THE SPHERE 
* OPERATORS REFERENCE NANURL. 
* THE TNO PASSES ARE REOUIRED TO FORN THE LABEL 
* ADDRESSES. THE SECOND PASS EOUATES THE ADDRESS FOR 
* LABELS REFRENCED BEFORE THE'r' ARE DEFINED IN THE PROGRAN. 

* 
* * ON ENTR'r': 
* SRCASN = ADDRESS OF SOURCE TEXT TO BE ASSENBLED. 
* BUFFLO = ADDRESSED OF OBJECT CODE PRODUCED. 

* * ON EXIT: 
* PCVAL <PROGRA/'1 COUNTER VALUE.> = LAST LOCATION OF 
* THE ASSENBLED OBJECT PROGRAN. 

* 
* * 
* * ALGORITHN: 

* *A5/'1BLR: SET PASS COUNT TO ZERO.: SET PC~'AL TO DSTASf'V 
*A5f'11R: OPERAND VALUE FORNED IN "ONDl/AL ": 
* A GETS CHAR IN ,\'6 (OPERAND T'r'PE.>_; X GETS X+?.: 
* IF CHAR X6 IS A "@" THEN ONDVAL GETS VALUE FRON S'r'NBOL 
* TABLE ELSE ONDVAL GETS VALUE FRON ASCBIN CONVERSION.; 
*SW1BL: EQUATES St'NBOL <'PC VALUE I 5 THE II " S'r'NBOL 
*[LABEL J .> TO A LABEL !/ALLIE: 
* SYNVRL GETS PCVAL.: 
* IF ,\'(1.> IS AN "=" THEN Sr'NVAL GETS OND\.'AL 
* IF ><.,'(1) IS NOT R "=" OR A SPACE THEN IF SECOND PASS THEN 
* E.'.-<,'l T ELSE START SECON!..1 PASS; 
* LABEL ENTR'r' I N 5)-'f'iBOL TABLE t:;ETS S'r'NViiL 
*LOOP: PUT OPERATION COf1E INTO THE 08.JECT CODE: 
* CONVERT X<2J-X(3) INTO BINARY; 
* SAVE PCVRL· 
* P. C. GETS P. C. +1.; 
:f:l]PRNO: FORtt OPERAND IN OBJECT CODE: 
* FOF:rt ONDVAL I NTO F'ROPEF; SIZE BASEO ON CODE IN X(6),; 
* STOF-'E NEU OPERflND 1/RLUE IN NENORr'.• 
* P. C GE 7 5 P. C + 1 OP 2.; 
* GE T NEXT LI Ne. IJF SOURCE; 
* GO TO A5N1A .. 

* 
* 
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00630 FDAi ?F 0'304 ASNBLR CLR 
'30631 FDA4 DE 20 ASN1 LDX 
J0632 FDR6 DF 4'3 STX 
OP-:;J FDA8 DE 26 LDX 
t:Y...___,. .. .<4 FDRR DF f/2 ASf'11A STX 
00635 FDRC R6 08 LOA A 
006s6 FDA£ £6 07 LOA B 
006J: 7 FDBO Cl 40 CNP B 
00638 FDB2 2? 6'8 BEQ 
00639 FD84 08 IN,\' 
0064 g FDB5 08 INX 
00641 FD86 08 INX 
00642 FDB7 08 INX 
t10643 FOBS 08 INX 
00644 FD89 08 INX 
00645 FDBA 08 INX 
00646 FDBB BD FF22 .JSR 
0064? FOBE D? 2R ASN18 STA B 
00648 FOGO 9? 28 STA A 
00649 
8865B 
08651 

* 
* 
* 

RRJ 
BUFFLO 
PC VAL 
SRCASN 
TNPl 
8J x 
7.- ;:_· 
#$'•@ 

INDRDR 

!NIT. PRSS CTR TO FRST PASS. > 
SETS PC CNTR TO START OF 
OBJECT CODE. 
LOADS ADDR FOR FIRST LINE. 
SAVES RDDR OF CURRENT LINE. 
LORDS S'r'NBOL <LABEL). 
LOADS OPERANO TYPE CODE. 
IF @, LOADS DATA IN S'r'NBOL 
ADDRESS.· GOES TO S'r'NBL. 
SETS INDEX TO START OF 
OPERAND NUNBER. 

ASCBIN CONVRTS # TO BINARY IN 8-R. 
OND\.'ffL STORES OPERAND VALUE IN 
ONDVRL +1 ONDVAL. 

';10652 * FOLLOPJING FORNS THE VALUE FOR THE LABEL. 
00653 
t7t8654 FDC2 DE €12 
00655 FDC4 A6 flt1 
013656 FDC6 E6 01 
00657 FDC8 DE 40 
00658 FDCA DF 2C 
e 59 FDCC Cl J.D 
O"t.r660 FDCE 26 06 
00661 FDDO DE 2A 
00662 FDD2 DF ~:C 
0066J.· FDD4 20 OE 
tW664 FDD6 Ci 20 
80665 FDDS 27 [IA 
00666 FDDA 7D 0004 
0066, ... FDDD 27 [11 
00668 FDDF 39 
Of166~::J FDEO D7 04 
00670 FDE2 20 CO 
OD67i 
(3[1672 
ft0t77J 
00674 
006, ... 5 
or6~6 FDE4 SD 41 
006 (;" FftE6 9 t5 2C 
(106~8 FDE8 A? ao 
ooe;7~~ FDEA 96 20 
l1l1680 FDEC R7 01 

* 
SYN BL 

ASN2 

ASN:;:A 

* 
* 
* 

LDX 
LDA A 
LDA B 
LD.'1 
STX 
CNP B 
BNE 
LD.\' 
STX 
BRA 
CNP 8 
BEO 
TST 
8£ {:.J 
F.: rs 
STA 8 
BRR 

TN Pl 
o .. x 
1 .. x 
PC VAL 
S'r'NVAL 
#$'°= 
RSN2 
ONDVAL 
S'r'NVAL 
ASNJ 
#$-' 
AS/'13 
ARJ 
ASN2A 

AR::; 
ASNl 

LOADS ORIG LINE PTR INTO X. 
LORDS Sr'Nf:OL <"LABEL>. 
LOADS LABEL CONTROL CHAR. 
LABEL \.'ALU£ GETS PC\.'AL. 

TESTS IF LABLE IS EOUATEO. 
SKIPS IF NOT EQUATED. 
LABEL VALUE (S'r'NVAL.) GETS 
THE OPERAND VALUE. 
CONTINUES EVALUATION. 
TESTS FOR END-OF-PROGRAN. 
SKIPS IF SPACE <"NO T END>. 
TESTS IF SECOND PASS. 
£.\ 'ITS IF SECC!l[l PAS5. 
EX I TS THE As::-:ENE'LEF.. 
SETS CTR TO SECO,;ft PfL75. 
GOES BACK FOF.: SECOND PASS. 

* FOLL Ol<fING PUTS THE LABEL VALUE IN THE SWIBOL TABLE. 

ASN3 BSR 
LDA fl 
STA A 
LDA A 
5FA A 

S'r't/P TF» 
S'r'// \.'fiL 
o .. ,\' 
S'r'/'11/AL + 1 
1, x 

X GETS S'ril=L Tri.SL ENTR'r' ADR. E 
STOF.'ES TI C LA:-·L 
ADDF;.'£55 (S'r'Nl/fiL) INTO THE 
S'r'NBOL TA8EL. 
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8682 * FOLL OJ.JI NG FOR/'tS THE OPERRT I ON CODE. 
gOB683 - - - - · ·· - - -· - - - .. iii.. - - - -- - - • - - • • • • - - - • • • • - - - , - - . · · - - • - - • - - ~ · • •. - - • - - • - - •· • ~ - - • - · 
ltJ8684 FD££ DE 02 LDOP LD:X: . T/'1P1 LOADS ORIG LINE POINTER. _ . 
,, 15 FDFO 08 INX SETS X TO POINT TO 
8~86 FDF1. BS I NX THE OP CODE CHRRS. 
0068? FDF2 08 INX • 
88688 FDFJ R6 00 LDA R 81X 
88689 FDF5 81 20 CNP A #$ ,. 
88698 FDF? 27 OR BEQ OPRND 
00691 FDF9 BD FF22 JSR ASCBIN 
00692 FDFC DE 4-ft LDX PCVAL 
08693 FDFE A? 00 STA A tl· X 
80694 FEOO 88 INX 
00695 FE81 OF 4-B STX PCVRL 
80696 * 
0869? * 
00698 * 

GETS OP CODE CHAR INTO A. 
TESTS IF OP CODE EXISTS. 
SKIPS IF NONEXISTRNT. 
CONVRTS OP CODE TO BINARr'. 
LORDS POINTR TO OBJECT CODE. 
STORS OP INTO OBJECT CODE. 
SETS TO NEXT OBJ CODE LOCTN. 
SAVES P. C. PO INTER. 

08699 * FOLLOWING STORES INTO THE OBJECT CODE TH£ SIZED OPERAND. 
00700 * 
88781 FE83 DE 02 OPRND 
80782 FE85 R6 06 
00703 FEB? DE 40 
88784 F£09 81 4.5 
08785 FEBB 2E 31 
80?06 FEOO 27 21 
08?0?' FEftF 81 44 
88708 FE11 27 22 

* 
* 

LOX 
LDA R 
LOX 
CNP R 
BGT 
BEQ 
CNP A 
BEQ 

TNP1 
6 .. x 
PC'v'AL 
#$ ·''E 
REL T I'v' 
E.'x.'TEND 
#S ·'D 
DIRECT 

LOADS SOURCE LINE POINTER. 
LOADS OPERAND SIZE CHAR. 
LORDS X l.JI TH OBJ CODE PTR. 
TESTS LENG TH TYPE. 
SKIPS IF AN "R" OPERAND. 
SKIPS IF RN "E" SIZE OPRND. 
TESTS IF SIZE CHR E.'x.'ISTS. 
SKIPS IF "D"CONND EXISTS. 

08789 
0~'"'·'.tl 
0 1. 
80712 
80?13 

* FOLLOJUNG GETS THE NEXT LINE. 

* 88714 FE13 DE 02 AS/'14 
88?15 FE1..5 08 AS/'14A 
88716 FE16 A6 Ett':f 
88711 FE18 81 68 
Bt1718 FE1R 26 F'9 
88?19 FElC: BS 
80720 FElD 20 88 
08721 

* 
* 

LDX 
INX 
LDA A 
CNP A 
BNE 
I Nt"s' 
BRA 

TMPl 

eJ x 
#$6t.1 
RSN4A 

AS/'11A 

LORDS START OF LINE IN 
ORDER TO FIND NEXT LINE. 
LORDS CHAR FRON SORCE LINE. 
TESTS FOR A CRRRAGE RETURN. 
SKIPS BAK UNTIL C. R. FOUND. 
POINTS TO FIRST LINE CHAR. 
GOES BACK TO RSS/'1. NEXT LINE 

88122 
88723 
88724 
(10 725 
88726 

* THE FOLLONING ARE SUBROUTINES USED B'r' THE NA IN CODE. 

00727 FE1F SD 06 
fJl:t728 FE21 EE 00 
08729 FE2J OF 2R 
tU.~?JfJ FE25 28 98 
ae1i1 
00732 FE27 48 
0t17J3 FE28 5F 
80734 FE29 97 etl 
00?~5 FE28 D? 00 
8€..~ 6 FE2D DE flO 
OfJrJ? FE2F 39 
e 

* 
* INDADR BSR S'r'MPTR 

o .. x 
OND'v'RL 
S'r'NBL 

* 

LD.\ ' 
STX 
BRA 

S'r'NPTR ASL A -
CLR B -

LOADX STA R TNP+1 
STA B TNP 
LDX TMP 
RTS 

GETS CONTENTS OF 
S'r'NBOL LOCATION. 
STORES AS OPERAND. 
RETURNS TO FIX LABEL VALUE. 

NUL T LABEL B'r' 2 TO FORM 
POINTR INTO S'r'NBOL TABLE. 
LOADS POINTER INTO THE 
S'r'NBOL TRBLE INTO X • 
RETURNS TO CRLLER. 
RETURNS. 

I 

l 
i 
" 

' - . .Ji 
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)8739 FEJO 06 2R 
aa74a F£32 Er 00 
'3fJ?41 FE34 t.18 
)0742 FE35 96 28 
l~B143 FEJ? A1 tt8 
l10744 FE39 08 
00?45 FEJA OF 4-0 
fJ0?46 FEJC 20 05 
00?4? 
80748 FE3E 08 
08?49 FEJF DF 40 
t.l0?50 F£41 96 28 
00151 FE43 90 4:1. 
aa752 F£45 09 
Ot.=l75J FE46 A? f'tO 
f.H3754 FE48 20 C9 
00755 

EXTEND LDR 8 
_STA 8 

INX 
DIRECT LDA t1 

STA A 
INX 
STX 
BRA 

* RELTIV INX 

* 

STX 
LOA A 
SUB A 
DEX 
STA A 
BRR 

ONDVRL +:1. 
o~ x 
PC VAL 
RS/'14 

PC VAL 
ONDVAL+:l 
PCVAL+l 

t.-:f, ,\' 
ASN4 

STORES HI BYTE OF OPERAND 
INTO OBJECT CODE. 
INC PC TO POINT TO NXT ND. 
STORES LO BYTE OF OPERAND 
INTO 08.JECT CODE. 
INC & SAVE P. C. TO POINT TO 
NEXT B'YTE. 
GOES TO NORK ON NEXT LI NE. 

INCRENENT P. C. PTR TO POINT 
TO NXT B'r'TE '"~ SAVE P. C . . 
LOADS LO B'r'TE OF OPERRND. 
FtJRNS RELRTI\lE OFFSET. 
INSERTS RELATIVE BYTE INTO 
08.JECT CODE. 
GOES TO ASSNBL NEXT LI NE. 

80?56 * END OF THE ASSENBLER PROGRR/'1. 
(JfJ757 * 

I 
I 

i 
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( 'Bi 
8btt82 
88883 
00084 
80085 
00086 
0008? 
00888 
t.10089 
€W098 
[1ftt191 
08092 
0[1893 
8fi094 
0€1095 
80096 
t1f103? 
80098 
00099 
80100 
B81t11 
00102 
08103 
00104 
08105 
0f~ ·f ()6 

6 ._,37 
80108 
ll01.09 
08110 
80:1.1:1 
00112 
t,181.1.3 
80114 
1381.15 
6011 6 
88111 
8fH:18 
80119 
08:1.20 
00121 
'38122 
t1fl12~ 
0tl124 
83125 
00126 
0012? 
08128 
801.29 
00130 
OB 4 t1 
36-._.2 
J0133 
08134 
013135 
JfJ136 
0 

PD5-V3N 

* DEBUGGER 

* THE DEBUGGER FOR THE PDS S'r'STE/1 WAS DESIGNED TO 
* PROVIDE A VERSATILE TOOL FOR USE IN PROGRA/'1 TESTING AND 
* DEBUGGING. IT ALLONS FOR BREAKPOINTS.. NINI-ASSENBLER 
* S'r'/'1BOL TABLE REFERENCING, STACK f'TANIPULATION AND 
* INPUT IN EITHER HE,\'ADEC I NAL.. OCTAL OR DEC I NAL. 
* THE DEBUGGER PRINTS A PRONPT CHARACTER ")" ON EVER'r' NEN 
* LINE. AN INSTRUCTION CAN BE T'r'PED IN NHENEVER THE CURSOR 
* IS BLINKING .. EXCEPT J.JHEN A NUf'TBER IS BEING T'r'PED IN. 
* THE DEBUGGER CALLS THE EDITOR WHENEVER A NUNBER IS TO BE 
* INPUT .. SO CORRECTIONS CAN BE f'TADE IF THE WRONG DIGIT IS 
* T'r'PED IN. THE POINTER "PC'v'AL" POINTS TO THE CURRENTL 'r' 
* OPENED B'r'TE LOCATION. THE DEBUGGER OPERATES ON 14HATEVER 
* B'r'TE IS PO I NTED TO B'r' PCVAL. FOR FURTHER DETR I LS SEE THE 
* SECTION ON THE DEBUGGER IN THE OPERATORS REFERENCE MANUAL. 

* * THE DEBUGGER IS INPLENENTED B'r' A Sf'TALL ROUTINE TO SET 
* UP ENTR~' (DEBUG> AND A LARGE ROUTINE l.JHIC:H DOES A RANGE 
* COMPARE TO FI ND THE PROPER CONNAND AND THEN EXECUTES THE 
* CONNAND (RUNBUG.>. NOTE THAT SINCE CONf'tANDS ARE 
* DIFFEf;.'ENT IATED B'r' RANGE.. AN'r' KE'r' STRUCK NILL PRODUCE 
* A CONNAND E.'x.'ECUTION .. SUCH AS A "J" BEING INTERPRETED 
* AS A II+ II CONNAND. 

* 
* 
* * CONMANDS: 

* "C. R. " LINE - PRINTS ")" OUT ON A NEl./ LINE. 
* " " CHANGE - THE SPACE CONND CHANGES CONTENTS FRON 'r' TO Z. 
* "+" OPNNXT - OPENS NEXT LOCATION. 
* "-" OPNF'F.:E - OPENS PREVIOUS LOCATION. 
* "t8" BRKSET - SETS ,q BREAf~POINT AT THE OPENED LOCATION. 
* "tC " CLP.BF..'K - CLEARS BF.:f<PO I NT. NUST BE DONE BEFORE E.\' IT. 
* "'f'E" EXIT - PERFORN RTI - EXECUTE AT BRKPOINT LOCATlON. 
* "'f'G" GOLOCN - STARTS EXECUTION AT OPENED LOCATION. 
* "t.J" JUNP - JUNP TO USERS SUBROUTINE. 
* "tO" OPNLOC - OPENS LOCATION THAT IS T'r'PED IN AFTER " 0". 
* "·tR" OPNREG - OPENS THE TOP-OF-STACK LOCA TION. 
* "tS" 5ET5Tf( - SE TS THE STACK TO THE OPENED LOCATION. 
* "tT" OPNTBl - OPENS LOCATION IN S'it1BOL TABLE OF NE.\'T CHR. 
* "tX" GOEXEC - EX! TS THE DEBUGGER - GOES BA "':I<: TO EXEC. 

* 
* 
* * SUBROUTINES: 

* * INPCHR - INPUTS A CHAR. INTO A AND PRINTS IT. 
* INPNUM - INPUTS A NUNBER I NTO 8-A FROf'1 THE KE'r'BOARD. 
* PNTBYT - PRINTS ACC A AS 2 HEX DIGITS ON THE SCREEN. 
* PNTDIG - PRINTS 8-A AS 4 HEX DIGITS ON THE SCREEN. 
* NEl.JLIN - PRINTS A C.R. AND A ".'>" ON THE SCREEN. 
* DSPADR - PRINTS 8'r'T£ ADDRESS O<XXX) RND B'r'TE CONTENTS ('r''r') 
* AS ),"\'X,\'X 'r''r' ON THE SCREEN. .,, 
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* 
* 

ORG $FE4A ~iJ8 FE4A 
00139 
00140 
0014:1. 
00:1.42 
f..~8143 

* FOLLOJ.IING IS LOCATION OF ENTR'r' OF THE BRl<PT VECTOR. 

00144 FE4A Jt~ 
t18145 FE4B E6 fl5 
80146 FE4D A6 06 
ft014? FE4F 80 01 
00148 FE51 C2 flO 
80149 FE5J E? 05 
00150 FE55 A? 06 
00151 FE5? 20 OB 
00152 
Bt.1153 

* BKENTR 

* 
* BO:t.54 FE59 81 flD LIN£ 

00155 FE5B 2D 7'0 
00156 FE5D ~E 4E 
l~0157 FE5F BD F"CCB 
00158 FE62 31 POPLIN 
t10159 FE63 31 
0016t1 
Ot1161 
00162 FE64 80 ?'6 

'1.63 FE66 SD £t9 

* 
* DEBUG 
DBUG1 

TSX' 
LDA B 
LDA A 
SUB A 
SBC 8 
STA B 
STA A 
BRA 

Cf'tP A 
BLT 
BGT 
..TSF.: 
INS 
INS 

bo:t.64 FE68 BO FCA.5 
00165 FE6B DE 4-0 

BSR 
BSR 
.JSR 
LD.\ ' 
BSR 
BRA 

80166 FE6D SD 09 
0£11.6? FE6F 20 F5 
08168 * 
00169 * 
€10170 FE71 80 FC4A I NPCHR JSR 
0817'1 FE74 BD FCBC JSP 

RTS 801 72 FE?? .JSI 
01)1?~· 

130 1?4 
881?5 
88:1. 76 F£7:3 81 03 
0017? FE?A 2 D 25 
601 78 FE7C ~E 4-5 
Oi:'lI 7q fif 75 r. r:: : ·n • 1 • . .i.. ... .L.. ~ .... '!t> , I"'" t lJ ~ t t ..:> . - · 0 .:. . c 
('0181 FES;: ff;" [10 
ef11s2 FES4 20 e:o 
0018 J 
00184 
'30185 FES6 81 20 
08186 FE88 20 12 
8818 ? FESA 2E 69 
.~ ... 188 FE8C 8D ~;6 
._.,,18? FESE DE 40 
. 10190 FE90 Ar e10 
. •0191 

ft 

* ..,. 

RUNBUG CNP A 
EL T 
BGT 

CLF.E." ;.:.· f- C·-~: "' 
L L·'-f H 

CHANGE 

SPACE 

,,. 

.:"":TA A 
S~A 

CNP A 
BLT 
BGT 
BSR 
LOX 
STA A 

• ·~81..9.2 
'~ . * 

•. 1'019 3 FE92 08 
· 01 9 4 FE93 20 ei7 
e 

OPNNX T IN.\ ' 
8RA 

s .. ,\' 
6 .. X 
#1 
#0 
5, X 
6 .. ,\ ' 
DEBUG 

#:tl1D 
JNPLCN 
OPNREG 
SUBJ2 

NEl.JLIN 
I NPCHR 
RTARRO 
PC l/AL 
RUN BUG 
D8UG1 

GETCHR 
PUTCL.fR 

# $ OJ 
E.cJ..;S ET 
E': I T 

o .. ,\' 

#/ ·' 
EXEC TV 
OPNPRE 
INPNUN 
PC VAL 
o .. ;'i· 

DSPADI\ 

INDEX GETS STACK POINTER. 
LOADS HI RETURN ADDRESS. 
LOADS LON BYTE OF ADDRESS. 
SUB :1 FRON f;:ETUR'N ADDRESS. 

RESTORES RETURN ADDR. TO 
THE BREAKPOINT LOCATION. 
GOES TO THE DEBUGGER. 

TESTS FOR A C. R. <LINE). 
GOES TO ,·JSR -' Ct .. n ROUTNE. 
SKIPS FOR NEXT <-tR .> TESTS. 
NOVES CUF~:SOF: UP ONE L I NE. 
CLEANS UF' STACK FOF: 
DI SPLA'r' OF C. F:. .>. 

PRINTS "C. R. )". 
F;:EADS IN CONNAND. 
INSERT BLANK 
LOADS CUF.:RENTL 'r' OPENED L DC. 
EXECUTES DEBUG CONNANO. 
GOES BACK FO~: NE.\ 'T CONND. 

READ IN CHAR INTO A. 
DISFLA'r'S CHARACTEP. 
RETUF:NS ro CALLER. 

TESTS FOR A "tC " CONNAND. 
SKIPS IF A " "fB" C1_i /"f:'fAND. 
::I\· I PS FOR NEXT CCtNND TES T. 
l~ c .. . - A~· ,. i=·c ·- - 1F - - ~ - , ,... "'~, ,..,. 
'..J ~ L "' - t.. '•-:'r~ i,,, .=- '-· l b ,-;::; - ,..,~·i_: l .i . 
Ll H5:;. u, ... · J 1i b 'r'TE CON T:=J' .; I .;_ 
F'ESTCPES B'r'TE DATA. 
GOES TO OPEN THE LOCH TI O!J. 

TESTS OFR A SPACE CONNO. 
SKI PS TO EXI T BACK TO £,';EC. 
SKIPS FOR OTHER CNND TESTS. 
I NPUTS Nfl.J B'r'TE CON T'£NTS. 
LORDS OPENED B'r'TE LOCATION. 
STORES NEU B'r'TE CON TENTS. 

FORNS NE.\ 'T LOCATION ADDRES. 
GOES TO OPEN LOCATION B'r'TE. 

) 
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(l( ... 6 FE95 81 2D OPNPRE CNP A #$ -'- TESTS FOR A ,, - ,, CONN AND. 
Ot~? FE97 2D F9 BLT OPNN.X.'T SKIPS FOR A "+" CONNAND. 
001.98 FE99 t';J9 DEX FOR/'15 PRE'v'. LOCATION RDDR. 
00199 FE9R 20 =;o BRR DSPRDR GOES TO OPEN THE LOCATION. 
00200 * 00201 * 
00202 FE9C 31 EXECT'v' INS CLEANS UP THE STACK. 
00203 FE9D 31 INS 
80204 FE9E ?E FC14 .JNP EXEC RETURNS TO THE EXECUTIVE. 
00205 * 00206 * 0020? FER1 A6 [IQ BRKSET LDA A o .. x LO ROS DATA OF OP NED LOCRTN. 
08288 FEAJ Q7 

-·' 2E STA A BRKSAV SAVES DAT.'1 OF OP NED B'r'TE. 
00209 FEf~5 DF J:o ST.\' BRf,:AOR SAVES ADDR. OF BREAKPOINT. 
06218 FER? 86 JF LOA A #$2F LOADS SOFTNARE INTUP CON ND. 
00211 FER9 R? 00 STA A o .. x SETS AN St.JI AT OPNED B'r'TE. 
00212 FEAB 20 E:5 BRR POPLIN GOES TO NE.\'T LINE FOR CONNO. 
~1£1213 * 
00214 * 
01:1215 FEAD 81 1.2 OF'NREG CNP A #$12 TESTS FOR "-TR" (STACK TOP). 
80216 FEAF 2D [IA BLT OPNLOC GOES TO OPEN A LOCATION. 
00217 FE Bl 2£ 1.9 BGT OPNTBL SKIPS FOR NE.\'T TEST Cf'T). 
06218 FEB:S J0 TS.\' OPENS TOP-OF-STACK. 
&021.9 FEB4 OB INX PC VAL GETS STACK POINTEf:. 
80220 FEBS 88 INX <"CLEANS UP THE STACK). 
0€1.?21 FEB6 20 J:4 BRA DSPADR GOES TO DISPLA~' THE T-0-5. 
8~2 * 08.:;23 * 138224 FEB8 35 SETSTK T,\'5 STACK POINTER GETS PCVRL. 
t1@225 FEB9 28 Fl9 BRA DEBUG RETURNS TO INPUT CONNAND. 
80226 * t1(}22? * 
80228 FEBB 80 .-,, OPNLOC 85R INPNUN LOADS A 16 BIT NUNBER. .::. ,. 

' 08229 FEBO D? 4-f1 OPNLCl STA B PC VAL STORES NEt,JL r' OPENED . 
OlJ2Jl1 FEBF ·~7 _. j 4-1 STA A PC'/AL+l LOCATION AODRESS. 
Bl32Jl FE Cl 20 28 SPA 05PAD1 DISPLA'r'S CCNTNTS er:: 1, LOCATN. 
80232 * fllJ233 * 80234 FEC'3 81 [I? EXIT CNP A #$07 TESTS IF AN £;,' T < tE) Cl ND. 
88235 FEC5 217 1.1 BEQ GOLOCN SKIPS FOR THE "GO" CONNAND. 
3tJ2S6 FEC? 2E 5'0 BGT LINE SJdPS FOF' ,~:E:-: T COi'W0 TEST. 
t1t72:; t-. FEC9 31 INS CLEARS UP THE STACK. 
(1 ·"'l '? -. r~ 

t ... ~._\v FECA 31 INS 
t ... t_4 :;::;. 9 FECB 38 F.'T I RETURNS FRO/ BF.ERKPO INT. 
002 413 * f;,J._"'4 1 * ,_>: :-42 FECC 81 14 OPNTBL CNP A # .tl ..+ TESTS IF .~ " JT " <TRBLE.J. 
'- 1).24:; FECE 20 E.B BLT SETSTr: GCES TO SET 5 TA "':K PTR CtS.!. 
Cll: .J 4 FEDO 2£ 84 BGT CHFi flGE Sf, 1 PS FOR NEXT TEST (SPACE). 
l"'lt1245 FE02 BD 9D BSR INPCHR LOADS A /.JI TH S'r'NBOL (LRBL) . 
l'r..") .. ·: 46 FED.+ 48 C.,t ' 

. 
ASL A ALIGNS ADDRESS FOR . .., I? FED5 5F ,1D' "'°<:.~ CLR 8 Sr'NBOL TABLE Ef/.TR'r'. • 

;:~'48 FE Do ' t-
SAVES AND DISPLA'r'S 20 E5 1?1..l' s BRA OPNLCl ADDRESS. 

\.•1..i ~ .f 9 rr * 
·~\..1.: 5~ * c, .,-.... 1 FEDS 31 GOLOCN INS CLEANS UP THE STACK. c.. ...... t 

.._\ .. 1:s2 FED9 31 INS 
(lf•25 : FEDA 6£ 00 JMPLCN ..TNP OJ,\' .JU/'1P5 TO USERS PROGRRN. 
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* ~55 
8€1256 
00257 

* FOLLOWING ARE SUBROUTINES USED B'r' THE DEBUGGER. 

08258 FEDC 86 OD 
00259 FEDE SD J:E 
00260 FEEO 86 J:E 
88261 FEE2 20 J:R 
80262 
00263 

* 
NEWLIN LOA A #$OD 

BSR PNTBF1 
LDA A #·') 
BRA PNT8F1 

* 

LORDS A CARRIAGE RETURN. 
PRINTS A CARRIAGE RETURN. 
LORDS A PRONPT CHARACTER. 
DI SPLA'r'S PRONPTER CHAR. 

00264 * FOLL Ol./ING INPUTS A 16 BIT NUNBER INTO THEE BA REGISTER. 
00265 
08266 FEE4 BD FC?5 
0026? FEE? DE 24 
t10268 FEE9 SD J.? 
00269 FEEB 39 
00270 
80271 

* 
INPNUN ]SR 

LDX 
BSR 
RTS 

* 
* 

EDIT IN 
SCNPTR 
ASCBIN 

INPUTS A STRING OF DIGITS. 
LOAOS ADOR. OF FI~·ST DIGIT. 
CONVERTS TO BINAR'r' # IN BA. 
RETURNS TO CALLER. 

fJ0272 
00273 

* FOLLOWING DISPLA'r'S THE LOCATION AfiDR. ~~ CONTENTS. 

00274 FEEC DF 4·8 
00275 FEEE 80 EC 
80276 FEFO 80 f1A 
00277 FEF2 BD FCA5 
00278 FEF5 DE 4-0 
P•'7f279 FEF? A6 ftO 
'-"28t1 FEF9 SD fl? 
8828:1 FEFB 39 
88282 
80283 
08284 FEFC 96 4·0 
80285 FEFE 80 f12 
88286 Ffl:.1ft 96 4 .1 
80287 

* 
DSPADR ST.\' PC VAL 

NDIL IN 
PNTDIG 
RTARRO 

DSPADl BSR 

* 
* 

BSR 
JSR 
LDX 
LDA A 
BSR 
RTS 

PCl/AL 
o .. x 
PNTB'r'T 

PNTD I G LDA A PC VAL 
85R PNTB'r'T 
LDA A PC'v'AL + 1 

* 

SAVES OPENED LOCATION ADDR. 
PRINTS A "C. P.. II AND ") ". 
PRINTS OUT "F'CVAL" IN HEX. 
PF.:INTS Pf SPACE. 
LORDS F'TR. TO OPEND LDC. 
LOADS DATA FRON L OCATN. 
PRINTS DATA IN HEX FORNAT. 
RETURNS TO INPUT CONNAND. 

PRINTS THE 2 HI HEX DIGITS 
OF OPENED ADDRESS. 
PRINTS OUT 2 LOW HEX DIGITS 

08288 
80289 
f)t:.1290 

* FOLLONING PRINTS OUT 2 HEX DIGITS. 

* 
8029:1 FF82 CE 0018 
00292 FF05 DF 04 
88293 FFO? 5F 

PNTB'r'T LDX #16 
ST.\' ARB 
CLR B -

OOZ94 FF08 CE 0035 . 
fJO .::9 5 ·*' 

LD.\' #I OBUFF 

00296 * 

LORDS 16 FOR BASE. 
5TOF.:E5 FOR CONl/ERS I ON. 
CLEFrRS HI 2 DIGITS. 
LOADS OUTPUT BUFF AODRE5S. 

8629? * FOL LOl.JING CONVERTS B'r'TE TO HE:; t./ITH LEFWJNG ::EROS. 
01:.1298 * 
00299 FFDB D? :I:6 CONVRT STfl 8 I08UFF+1 CLERS 8 'r' TE FOR SECO!-W DIGIT. . 
Ot1300 FFOD BD FF64 ..TSP 8 I NA.5C CONVER I .5 TO i15C I I DIGIT 5 . 
80301 FF1f1 96 J:5 LDA A I OBUFF LOADS HI DIGIT 
88302 FF12 06 ]:6 LOA 8 I OBUFF+l TESTS EtJi}i DI GITS CON'v'TD. 
00303 FF14 26 ft4 BNE PNTBUF 55KIP5 IF BOTH DIGITS CONVTD00304 

g7 l(.GFFtb ~ri 3fo STA A IOBUFF+l SETS UP LON DIGIT. 
'---' )385 FF18 86 J:O LDA A #.$ ·' 0 HIGH DIGIT GETS A ".O" . 

I J0306 * 
. 8!fJOJfJ? FFlA SD 02 . PNTSUF SSR 
t. 438308 FF1C 96 36 LOA A 

.. t0J89 FF1E BD FCBC PNTBFl 
fJfJJ.18 FF21 39 
08311 

JSR 
RTS 

- PNTBFl 
I08UFF+1 
PUTCHR 

r.:u::t? ·f.., 

,,. 
* FNn OF DEBUGGER 

PRINTS OUT HI DIGIT .. 
L OADS LOJ.I DIGI 
DI SPLAYS CCHR.'~NC TER. 
RETURNS TO CALL I NG PROGRAN. 

FF1 6 
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00314 

J 
0@315 
f.t@316 

£l31? 
'130J18 

00319 
00320 
00321 
30322 
00323 
08324 
l10325 
80326 
00327 
00328 
0BJ29 
00JJ0 
88331 
00332 
08333 
00334 
00335 
e0."JJ6 
l1flJJ7 
138338 
00339 
80348 
t1@34:1. 
. 1342 

-4343 
00344 
80345 
00346 
08347 
00348 
00349 
80350 
00]51 
08352 
813353 
08354 
EJ8355 
88356 
ees5f' 
ao-5s 

PDS-VJN 

* UT IL I T'r' PROGRANS 

* 
* 
* 
* 
* ASCII TO BINARY CONVERSION. 

* * THE ASCII TO BINAR'r' ROUTINE CONVERTS FRON AN ASCII 
* NUNBER STRING POINTED TO B'r' ,'><,' TO AN UNSIGNED 16 BIT 
* BINRR'r' NUNBER IN BA <ACC B HRS THE HI B'r'T£.. ACC A HRS 
* THE LO B'r'TE.>. THE RSC! I STRING IS TERNINRTED B'r' A NON 
* HEXADECINAL CHARACTER. UPON EXITING, THE INDEX REGISTER 
* l.JILL POINT TO THE NEXT CHRRACTEF;: AFTER THE NUNBER 
* STRING. THE BASE OF TH£ NUNBER STRING IS PASSED TO 
* THE ROUTINE IN ARA (ARA IS THE RRITHNETIC REGESTER A 
* LOCATED IN B'r'TES 06 AND 07 OF L0/4 NENOR'r'). IF THE 
* ROUTINE IS ENTERED WITH A KNONN BASE.. PUT THE BASE 
* <B£TNEEN 2 ANO 16.> IN ARA AND ENTEJ;: THE ROUTINE RT 
* THE ENTR'T POINT ENTR2. 
* 
* 
* * CONVERSION FORNULA: 
* RSC! I NUNBBER STRING XC4J .. XfJJ .• XC2 J .• XC11 IN 
*BASE 'r'.: 
* BINRR'r' NUNBER = 
* X f 4 J*'r' ·t 3+XC J J *'r'"t2+XC21*'r'"1'1+XC11 *'r't0 OR 
* BINRR~' NUNBER = 
* (((0*Y+XC4J>*Y+XC31>*V+XC21.>*V+XC1J 
*la/HERE ·t I 5 THE EXPONENT OP EPA TOR .. 
* X IS R CHARACTER ~~ 'r' IS THE BASE. 

* 
* 
* ALGORITHN: 
*RSCBIN: FORN THE BASE IN ARR BASED ON THE FIRST CHAR. 
* OF THE NUNBER STRING .. INCRENEN T CHAR. PTR. IN g; 
*ENTR2: NUNBEF.: (IN BA) GETS 0 .; 
*NXTCH.'~: IF THE CUltREN T CHf1R POINTED TO B'r' ,\' IS NOT A 
* DIGIT THEN £ ,\'IT ELSE INCRENT CHARACTER PTR IN IND£.\'.; 
* CONVER T DIGIT TO BINRR).'; 
* NUNBER GETS NUNBER * BRS£; 
* NUNBER GETS nur:C.EF' + DIGIT.; 
* GO TO OPERHiE ON THE NEXT DIGIT <N.X.'TCHR); 

* 
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00360 FF22 A6 ftO 
00361 FF24 81 2E 
00362 FF26 2D 06 
00363 FF28 2E 09 
00364 FF2R 86 (IR 
88365 FF2C 20 02 
86366 FF2E 86 €18 
0036? FFJB OS 
0!3368 FFJl 28 02 
B0369 FF33 86 1.0 
80370 FF35 97 ff? 
803?1 
08372 
88373 FFJ? 5F 
80374 FFJB J? 
003?5 FF39 D? f16 
80376 FFJB R6 f10 
003?7 FFJD 08 
08378 FFJE 81 30 

379 FF4B 20 28 
~380 FF 42 8t1 3:8 
00381 FF44 81 f1R 

00382 FF46 2D OR 
8fJJ83 FF48 81 :1.0 
00384 FF 4R 2F J..6 
08385 FF4C 80 01 
88386 FF4E 81 1.0 
00."JS ? FF50 2C 1.0 
ee;ss FF5~ 9 ? os 
OuJS9 
00398 FF54 DF ee 
OOJ:~l FF5o .J2 
00392 FF57 80 J:R 
fl039J FF.'59 ?8 08 
00194 FF58 C9 80 
Off 795 FF50 ]6 
OOJ9~ FF~E 0E 80 
003:3? FFt:(I ~'ti C·~ 

803.98 FF62 J2 
88399 FF6:;. ~9 

RSCBIN LDR A 
CNP A 
BLT 
BGT 
LDR A 
BRA 

OCT LOA A 
ASC1 INX 

BRR 
HEX LDA A 
ASC2 STA A 

* 
* ENTR2 CLR B 

PSH B 
STA B 

NXTCHR LDA A 
INX 
CNP A 
BLT 
SUB A 
CNP A 
BLT 
CNP A 
BLE 
SUB A 
C/'1P A 
BGE 

RSC] S TA A 
* 
CNVRSC ST.~ 

PUL A 
BSR 
ADD A 
AOC 8 
PSN A 

8RA 
AEXI T PUL fl 

RTS 

81 x 
#$·'. 
OCT 
HEX 
#10 
RSC1 
#8 

RSC2 
#16 
ARB 

NUNBER 

RR1 
01 x 

#$"8 
AEXIT 
#$ ·'8 
#10 
RSCJ 
#16 
RE~".'IT 
#7 
#16 
AE.\' IT 
OIG IT 

TNP 

r1LtL T 
DI GIT 
#0 

TNP 
N.\'TCHF< 

GETS CHR TO FORM BASE. 
TESTS FOR DECNL STRNG. 
SKIPS IF BASE 8 <*>. 
SKIPS IF BASE 16. 
LOADS BASE 10 FOR CONVERSN. 
SKIPS TO INC. TEXT POINTR. 
LORDS BASE 8 FOR CONVERSION. 
INCRENENT PTR TO NEXT CHAR. 
SKIPS TO SAVE BASE. 
LOADS BASE 1 6 FOR CON\.'ERN. 
SAVES BASE IN BASE#. 

GETS 0. 
<LON NUNBER ON STACK.>. 
CLEARS HI OF BASE. 
GETS CHAR TO CONVERT. 
INC TO NEXT CHARACTER. 
TESTS FOR END-OF-STRING. 
EXITS IF END. 
FORNS B. C. D. NUNBER. 
TESTS IF DECINAL DIGIT. 
SKIPS IF DECINAL. 
TESTS FOR END OF STRING. 
EXITS IF NOT A HEX DIGIT. 
FORNS A HEX B. C. D. DIGIT. 
TESTS FOR END-OF-STRING. 
EXITS IF CHA,'? .> "F". 
SAVES DIGIT FOR ADD. 

SAVES INDEX REG FOR NUL T. 
RESTORES LO OF "NUNBER". 
NUf'1BER GETS NUNBER * BASE. 
NUNBER GETS NUNBER + DIGI T. 

SAVES LO OF NUNBER. 
1''ES TOt~E5 SUUNG PO I NTER. 
GOES TO CONVR T NEXT CHI-IP. 
F-'ESTORES "NUdBER" I N BA. 
RETURNS TO CALLING Pf;:OGRAN. 

,. 

• 



---
FRGE 089 PDS-V3N 

401 
b-c<402 
(l04 03 
eti4e4 
L1£l40S 
Otl486 
Ot:.148? 
~0488 
00409 
004113 
(10 411. 
00412 
00413 
08414 
00415 
00416 
(1041 ? 
00418 
00419 
08420 
00421 
80422 
00423 
80424 
00425 
00426 

127 
~428 FF64 DF €t0 
80429 FF66 34 
00430 FF6? 30 
tl8431 FF68 6F [18 
8ff 432 FF6R 63 00 
88433 FF6C DE [14 
00434 FF6E DF €t6 
00435 FF70 :3D J:D 
OJ4J6 
0042? 
00438 FF72 97 €t2 
88439 FF?4 96 [11 
tt044@ FF76 36 
80441 FF77 96 f/2 
00442 FF19 40 
0 .: 443 FFiA 26 F-0 
A0444 FF7C 50 
l1'34 45 FF?D 26 ED 
80446 
08447 FF7F DE [10 
80448 FF81 32 
08449 FF82 40 
80458 FF83 2A 01 
80451 FF85 39 
r 152 FF86 81 ft9 
-~453 FF88 2F e12 

00454 FF8fl 88 07 
..JJ8 455 FFSC 88 ~8 
W 8456 FF8E A? ea 

80457 FF90 08 
00458 FF91 20 EE 

* 
* 
* 

BINARV TO ASCII 

* THE BINAR'r' TO ASCII CONVERSION ROUTINE CONVERTS 
* R :t.6 BIT BINARY NUNBER IN THE BA REGISTR (REG B & REG A.> 
* TO A STRING OF ASCII DIGITS. THE ASCII STRING CAN BE IN 
* RN'r' BASE FRON BASE 2 THROUGH BASE 41. THE VALUE OF THE 
* BASE IS LOCATED IN THE ARITHNETIC PSEUDO-REGISTER ARB 
* <ARB IS LOOCA TED IN Br'TE ARJ f LOC 41 AND AR2 fLOC 51.>. 
* 14HEN THE ROUTINE IS ENTERED.. THE POINTER TO THE OUTPUT 
* LOCATION IS PASSED IN THE INDEX REG. UHEN THE ROUTINE 
* EXITS.. THE INDEX POINTS TO THE LAST DIGIT IN THE STRING 
* PLUS ONE. 
* CONVERSION IS DONE BY THE NETHOD OF REPEATED 
* DIVISION. THE LON ORDER DIGIT IS FORNED FIRST. THE 
* DIGITS ARE THEN PLACED ON THE STACK UNTIL CONVERSION IS 
* CONPLETED. THE DIGITS ARE THEN POPPED OFF THE STACK 
* AND PLACED IN THE OUTPUT STRING. THE TOP-OF-STACK 15 
* INITI AL IZED TO HEX FF TO TELL J.JHEN ALL THE DIGITS 
* HAVE BEEN POPPED OFF THE STACK. AFTER Tl-IE DIVISION.. THE 
* DIGIT (THE RENAINDER OF THE DIVISION OPERATION> 
* IS LOCATED IN THE RR 0 PART OF ARA (8'r'TE ?.>. NHEN 
* THE QUOTIENT OF THE DIVISION IS 0.. THEN THE CON~'ERSION 
* IS CONPLEATED. 
* 
* 
* BINRSC STX TMP 

DES 
TSX 
CLR e ... 'x.' 
COM g,g 

BIN1 LDX ARB 
STX ARA 

SAVES OUTPUT POINTER. 
/SETS THE TOP-OF-STACK TO 
/ALL ONES TO TELL END OF 
/CHAR STRING <LAST CHAR IS 
/PUT ON STACK FI RST.> . 
RESTORES DIVISOR (8RSE>. 

BSR DIVIDE * QUOTIENT IN BA GETS THE 
* REMAI NDER OF # TO BE CONVERTED_; RENA INDER IN Af;:A GE TS 
* THE LON ORDER DIGI T. 

STA A TNPl 
LDA A ARO 
PSH A -
LOA A TNP1 
TST A -
8NE BUil 
TST B 
BNE BIN1 

BINSTR LDX TNP 
BINJ PUL A -

TST A -
BPL BIN4 
RTS 

BIN4 CNP A #9 
BLE BINS 
ADD A #7 

8IN5 ADD A #$ "0 
STA A o .. x 
INX 
BRA BIN:S 

SA'v'ES A OF BR. 
LOAD DIGIT <RENAINDER). 
STACK DIGIT (REVERSE ORDER) . G 
RESTORES A OF BA. 
/TESTS IF QUOTIENT IS = 0 
/(SIGNIF'r'ING THAT 
/THE CCNVERRSION 
/IS DONE.J . 

RESTORES OUTPUT POINTER. 
UN STACI< A DI GIT. 
TESTS IF NEG (END?.>. 
SKIPS IF A DIGIT. 
EXITS FRON SUBROUTINE. 
TESTS IF RESULT IS HEX. 
SKIPS IF DIGIT NOT HEX. 
FORMS HEX VALU£ QF !) ! f] ! r 
FORl"f5 DECINAL CHARACTER. 
OUTPUTS CHARACTER. 
POINTS TO NEXT CHARACTER. 
GOES BACK FOR NEXT DIGIT. 

.. 



PR~ 010 

80468 
00461 
fU~462 

'--'163 
08464 
80465 
80466 
00467 
88468 
88469 
804?0 
80471 
88472 
88473 
08474 
08475 
084?6 
8847? 
004?8 
88479 
80488 
8048i 
BfJ482 
00483 
08484 
80485 
88486 
88487 

188 
~489 
88498 
80491 
t10492 
80493 
88494 
l3tl495 
88496 
13(349? 

PDS-V3N 

80498 FF9J 36 
00499 r"F94 J? 
08~130 FF~~ ~~ 1.0 
fiO~f'll FF .:7( .so 
80502 FF98 4F 
80583 FF99 5F 
88504 FF9A 20 
80505 FF9B 48 
00506 FF9C 59 
tl85B7 FF9D 6.8 ff2 
0fl508 FF9F 69 01 
8'35139 FFR1 24 f14 
08518 FFRJ 98 fl? 
f:J0511 FFR5 09 f/6 
J851.2 FFR? 6R [10 

t. E 513. FFR9 . 26 -F-"0 - . 
. ~51.4 FFRB 31 

cJ0515 FFRC 31 
08516 FFRD 31 
00517 FFRE 39 

* 
* 

NUL TI PL 'r' ROUT I NE 

* THE NUL TI PL~, ROUT I NE NUL TI PL I ES TWO 16 8 IT 8 I NAR'r' 
* NUNBERS TOGETHER TO PRODUCER 16 BIT RESULT. THE BA 
* REGISTERS AND ARA fB'r'TES 6 & 7> REGISTER ARE USED. 
* THE CONTENTS OF ARA ARE UNCHANGED UPON PROGRRN EXIT. 

* 
* * BA GETS BR * ARA 

* 
* * MULTIPL'r'ING IS ACCONPLISHED B'r' REPEATED ADDITIONS 
* OF ONE OF THE OPER.'ATORS <OPERATOR ARA> INTO THE RESULT. 
* THE RESUL T STARTS OUT NITH A ZERO VALUE AND IS SHIFTED 
* OVER ONE AFTER EACH ADDITION. THE HIGHEST ORDER VALUE 
* IS ADDED IN FIRST AND THEN .• GOING TO THE RIGHT.. 
* <"THUS SHIFTING THE ANSl<JER LEFT ONE TO BRING IN THE NEXT 
* RIGHU10ST DIGIT .> GETTING THE NEXT LONERNOST SIGNIFICANT 
* DIGIT. THE NE,\'T RIGHTNOST BIT OF THE OTHER OPERAND 
* <THE ONE ORIGINALL 'r' IN BA.> IS TESTED .• AND IF ONE, 
* ANOTHER ADDITION TAKES PLACE. THIS IS REPEATED UNTIL 
* THE FI NRL SUN IS FORNED. 

* 
* 
* * MULTIPL'r' ALGORITH/'1: 

* *MUL T: STACK BA; BA GETS 0.• SET COUNT VALUE TO 16; 
*MULi: SH 1 FT BA LEFT 1; 
* SHIFT LEFT ORIG BA VALUE ON STACK INTO CARR'r'.; 
* IF CARR'r' = t~ THEN GO TO NUL2 
* BA GETS BA + ARA; 
*NUL2: DEC:RENENT COUNT; 
* IF COUNT # 0 THEN GO TO f1UL1 ELSE £."'.'IT. 

* 
* 
* 
* 
/'1UL T 

NULi 

f'1UL2 

PSH A -
PSH B -
LQA A #1 6 
P::iH A 
CLR A -
CLR B 
TS.\' 
ASL A -
ROL 8 
ASL 
ROL 1. .. x.· 
BCC NUL2 
ADD A ARO 
ADC 8 ARl 

PUTS THE ORIGINAL CONTENTS 
OF BA ONTO THE STACK. 
LOADS COUNT VALUE 
ON TO THE STACK. 
BR GETS ZEROED. 

SET I NOE~"\· TO STACK. 
SHIFT LEFT f.A. 

SHIFTS ORIG. BA OPERAND 
ONE LEFT INTO CAF:.'R'r1

• 

SKIPS ADDING IF CRRR't' = 0. 
BA GETS BA + ARA. 

DEC O,X TESTS IF DONE. -
SN£ MLIL.1 . - - . . GOES SACK. IF NOT DONE. .. -------. 
I NS CLEANS UP THE STACK. 
INS 
INS 
RTS EXITS ROUTINE. 

;) 

! 
I 
I 



00519 
0051(} 
00521 
00522 
00523 
00524 

525 
fnf526 
8052? 
~'3528 
(30529 
f:jft53l~ 

00531 
ao532 
tl(J533 
00534 
80535 
00536 
0853? 
08538 
08539 
00540 
f:.10541 
00542 
Bt.1543 
00544 
08545 
0854 6 
Of.:154 ? 
00548 
Ot.1549 
f"""'550 
e.....,,.-551 
00552 
0tl553 
@l.1554 
138555 FFAF 36 
f3tl556 FFBO 37 
80557 FF81 96 ft6 
80558 FFBJ D6 ft? 
005.59 FFB5 '3? 
fi ;J5 .;g FFB6 36 
00561 FFB7 34 
86562 FFB8 Jtl 
60563 FF89 86 f/1. 
tW564 FFBB 60 €11 
005!55 FFBD 28 [18 
80~66 FFBF 4C 
• . ..'t056? FFCO 68 02 
t.105~8 FFC2 69 fl l 
005t::-9 FFC4 28 f/4 
065( 0 FFC6 81 1.1 

_10:;11 F--FCS 26 F'5 
00572 FFCH A? 0 0 
OJ5?:; FFCC E6 ftJ 
_.fJ~i4 FFCE A6 fl4 
( i 1575 FFDO 6F OJ 
._,,.376 Ff-D2 6F f/4 

* 
* 

DIVIDE ROUTINE 

* THE DI'v'IDE SUBROUTINE Dl'v'IDES THE 16 BIT NU~1BER 
* IN THE BA REGISTERS B'r' THE 16 BIT NUNBER IN THE PSEUDO 
* REGESTER ARA <LOCATED IN B'r'TES 6 & 1). UPON EXIT ING .. 
* BA NILL CONTAIN THE QUOTIENT OF THE DIVISION AND ARA 
* NILL CONTAIN THE RcNAINDER. THE DIVU>END BA IS DIVIDED 
* B'r' THE DIVISOR ARA <I.E. BA/ARA >. 
* 
* 
* 
* * DIVIDE ALGORITHN: 

* *DIVIDE: XJ .• 4 GETS BR (8A IS PUT ON THE STACK.>_; 
* Xl.· 2 GETS THE 16 BIT ARA VALUE <ARA PUT ON THE STACK).; 
* COUNT GETS 1 + THE NUNBER OF NONSIGNIFICANT BITS IN 
* THE DIVISOR CLEFT JUSTIF'r' X1.. 2 TO FIRST 1 BIL COUNT 
*GETS 1 + THE# OF LEADING ZEROS IN Xl.·2 1 [COUNT NILL BE 
* FRON 1 TO 171.• 
* BA GETS ,\'J, 4 f RESfORES BAJ.; 
* XJ .. 4 GETS 0 CINITI ALIZES THE QUOTIENT]; 
*DIV3: BR GETS BR - Xl, 2.: 
* IF THERE J.JAS A BORR0/4 CI. E. DIVIDEND IN BA (DIVISOR 
* IN x1, 2 <BRA> 1 THEN BA GETS BA + x1 .. 2 [ORIGINAL BA 
* VALUE RESTORED] "~ CARR'r' CLEAREO ELSE CARR'r' IS SET.: 
*DIVS: XJ, 4 COUOTIENTJ GETS CRRR'r' LEFT SHIFTED IN.: 
* X:L 2 CDIVISOR J GE1'S SHIFTED RIGHT ONE PLACE J.JITH ZERO 
* FILLED IN FRON THE LEFT SIDE,; 
* DECRENENT COUNT.: 
* EXIT IF DONE ELSE GO TO DIV3.: 

* 
* 
* 
* 
* DIVIDE PSH A -

PSH 8 
LOA A AR1 
LDA B ARO 
PSH 8 -
PSH A 
DES 
TSX 
LDA A #:1. 
TST 1 .. X 
BNI DI'v'2 

DI Vl INC A -

DI V2 

ASL 2, ,.\' 
ROL 1 .. X 
BNI DI \12 
CNP A #17 
BNE OI V1 
STFI A 
LDft B 
LDA A 
CLR 
CLR 

o, ,\' - ~ . ' .._\ .. ,., 
4 .. ,\ ' 
3 .. . ~' 
4 .. x 

LOADS DIVIDEND INTO X3, 4. 

LOADS DIVISOR FRON ARA. 

PUTS DIVISOR INTO ,\ 'l, 2 . 

SET UP SPACE FOR COUNT. 
INDEX GE rs STACK POINTER. 
IN I TI ALIZE COUNT. 
TESTS FOR HI DIVISR BIT ON. 
SKIPS IF ON. 
COUNTS L£AD I NG ZEROS. 
LEFT JUSTIFIES ;"'L 2. 

SKIPS IF NO LEADI NG ZERO. 
TES TS FOR ALL ZE ft.O DIV ISOR. 
GOES BACK IF BI TS LEFT. 
SETS COUNTER. 
BR GETS OR IGINAL 

· DI VIDEND VALUE. 
CLEARS XJ .. 4 FOR FORetRT ION 
OF THE LJUOTIENT. 

·. 

.... 
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0 1...,"178 FFD4 AO 02 
L'---' i9 FFD6 £2 01 
00~180 FFDS 24 07 
UL":lS81 FFDR RB [12 
00582 FFDC E9 01 
0058~< FFDE OC 
00584 FFDF 20 ['t1 
00585 FFE1 OD 
00586 FFE2 69 04 
L":lf1587 FFE4 69 [IJ 
00538 FFE6 64 01 
OOS39 FFES 66 [12 
00590 FFEA 6R 00 
OJJ~591 FFEC 26 E6 
00.'592 FFEE D7 06 
0059.J FFFO 97 [17 
00594 FFF2 31 
tit1595 FFF..~. 31 
60596 FFF4 31 
00597 FFFS 2·3 
00598 FFF6 32 
00.599 FFF7 39 
00600 
f106t11 
00602 
t.111603 FFF8 0104· 

504 FFFA FE4Ft 
(m'6t15 F-FFC 0101:: 
00606 FFFE FCltf:t 
Hf1607 
00608 
t106f19 

DIVJ 

DIV4 
DIV5 

* 
* 
* 
IRQ 
SI.JI 
Nl'>fl 
RST 

* 
* 
* 

SUB A 
SBC B 
BCC 
ADD A 
ADC 8 
CLC 
BRR 
SEC 
ROL 
ROL 
LSR 
ROR 
DEC 
BNE 
STA 8 
STA A 
INS 
INS 
INS 
PUL B 
PUL A 
RTS 

FDB 
FDB 
FD8 
FOB 

:;;,.· .. ,\' 
1.. ;.; 
DIV4 
..... ' ·' ..:.:. .• ,\ 
1 .. ,\' 

DIV5 

4, ,\' 
.s .. ~: 
1 .. ,\' 
;:.·_, ,':-;,' 

o .. x 
DIVJ 
RF..'1 
ARO 

STORES 

START OF DIV IDE LOOP. 

SKIP IF DI\IIDENO ( DIVISOR. 
k'ESTOK.'ES DIVIDEND IN BA . 

CLEARS THE CARRY. 
SK I PS NI TH CARR'r' CLEAR. 
SETS CARR~' TO 1. 
SHIFT C:RRR'r' I NTO 
QUOT I ENT X3 .. 4 
SHIFTS DIVISOR X1)2 
RIGHT ONE. 
DECRENENT5 COUNTER. 
GOES BACK IF NOT DONE. 
STOF.:ES RENRINDER IN ARR. 

CLEANS UP THE STACK. 

QUOT I ENT IN BA. 

EXITS ROUTINE. 

$!.1104 INTERRUPT REQUEST VECTOR. 
BKENTR SOFTiJARE INT. VECTOR RDDR. 
$0108 NON-NRSKRBLE-INT. VECT. 
$FCOO RESTART VECTO~· ADDRESS. 

(tf161ff * END OF PDS sou;;:cE LIST ING. 
80611 * 
U0612 * 
U06 1 J END 
TO 7"AL ERF.:ORS [t[l(10f.t 

,. 

I 
I 

I 
I 
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._iI' 
~ 

I _· ;--PAC;f_· 001 

0.0001 
00002 
0.£7 Jlt1 s 
c '.?14 
ouuo.5 
06006 
1]6007 
00008 
0001]9 
00010 
00611 
0001 2 
0001.? 
0001 4 
J.3f101 5 
ODOJ.6 
0001? 
88018 
000:19 
00020 
@f1[;21 
00022 
Dfl623 
000.-::.·4 
00025 
06626 
6602 7 
0802E: 
~ 2~) 
i~.<t1 
fi [1I] .;:·1 

1]60.7.2 
[1t1t1.]:.? 
000.~A 
80@7 5 
i:J0fi2'rS 
Oti' .~1 3·7 

00028 

.\...._... 

PDS-5'r'52 

:f : 

.'f: 

:+: 
;.j.: 

.'f, 

* :+: 

* .'f: 

* :f: 

:+: 

* :f : 

:+: 
:f: 

:+: 
:+: 

:f: 

* :f ; 

.f; 

:f: 

* 

NAN 
OPT 

PD5-5 'r'52A 
O .. NOG 

PROGRANNED B'r' EP. IC JANES ON 

COP'r'F: I GHT 19?6 SPHf.t;_· f COr~'F'OPFiT I ON 
943 N. 400 EA. _; NOF:TH SALT LAKE.. UTAH S4054 

P. 0. BO.\' 21J.; BOUNTIFUL UTAH 8401 0 

SPHEPE F:E~EP V£5 FILL PIGHTS FOP THE PEPF:Cfi~ICTION .. 
f"ISTPIBUTJON SND USE OF THE FDS SOFTNPPE. 
NO COPIES NA'r' BE NF1C·E DP DISTPIBUTED !.JITHOUT THE 
NPI TTEN FE PNISSION OF SPHE/;.E CORP. 

:+: THE PeOGPHN OEl/ELOPNENT S'r'STEN (PDS S'r'52A) IS P SET OF 
:f: PPOCi,i;_ ,<:;NS PESI DING ON E.F:ASFrGLE PF.OiJPANNABLE PEAD ONL 'r' 
* NEt·!OR 'r' l-Jl-ih":H i=i!... !...O!·J EVEN THE SNALL EST USEF: TD USE HIS 
* SPHEPE S ~'STEN AS ,~~· CC·NPLETE CONPU TER S 1r1STEN FOR THE 
=+. [i E. .. ~lE L tJF1'1Eti T !Jf: C: !J l"11F' LIT EF~:: F· .~' :] 1'3 .l;: A l'15. 
:+: TC1t,/A;F.1[ t Th' I::-: Ettt 1.' T!-iE 5 F•[j S ~F'.r;,'J_lt·!.15; ;_~1]/·./TA I!·,/ .~1 1_~· til?:=~tJ 1~ 

:+: BA::-:Ec1 £[)I TO ;~' . , A t·1 If./ I -i15SEf·1BL EF.j .r A!i[" THE SPHERE f1EE: !_!1](i I f·.t(j 
=+: Alfi (Sf'ifi) : !~S i·:ELL .85 F1 .=:E7"' tJ rc: i_ITILI T'r! ~:Ct L!T I l·/ES TL.i C1t! 1.::7 
·+: BIT NUL TIF'i.. 'r' F:ND ft I\" lDE.· 179:.'HJ -TD- BINFiF"r' .. PND 
* BI N.RP'r'.· TO- ASCII POUTIN~5 .. i=tND POUT INES TO DO 
* I NPUT AND OUTPUT TO THE .AUftJ(j C.SSSETTE. 

* :f: 

:+: 
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~-PAGE -
00042 
00043 
0tltl44 
r ·i '1 
titnJ4t7 
0004 7 
0004S' 
00049 
OD0.50 
000.51 
06052 
0005.] 
000.54 
00055 
000.56 
0005? 
000.513 
00059 
00!.:160 
[11][161 
00062 
00063' 
0006.:1 
00665 
(il]ft66 
0606? 
00068 
1]0069 
f ' ?ft 
n\.rri -::-1 
- - - I 

880?2 
000?3' 
000?4 
[100 75 
OIJO?rS 
i]IJI]?? 
000?8 
00073 
808S'D 

00032 
(1(i('1E; ']: 

00084 
~JtJtl.S· 5 

DC' 0 St. 
i:·::.iOS7 
[1C1 0E:S 
0 1.:.l[18 ~:'.! 

oo ci .:10 
OOC":?l 

!_~,-~-, ~~­

,_.1;,;.1 1.J ~~ .., 

0 

002 PD5-S'r'52 

8000 
0002 
0004 
1][11]4 

[1005 
0006 
[1806 
1][107 
000.S 
0009 
OOOA 
oooc 
OOOE 
0011 
oor: 
0014 
001.6 
001 S' 
001 .A 
061C 
061.E 
i] t]2'tJ 
p r:<·-:>·-:> -· i:.1.:.....:.. 

6024 
0026 
tJ02A 
002C 
1][12£ 
00 ."5'0 
00?2 
0833' 
fii]]:.5 
DOi.·A 
OO?B 
Oft.?C 
D!J?E 
0040 

26FO 
0011 
0051 
(i0tl3. 
01.::16 
0017 
001 8 
(ttJ 54 
0043. 
5i t1 
000.S 

:f; 

* 
TNP 
TN Pl 
APB 
A.~· .-: 
AP2 
ARA 
AF.'1 
ARO 
DIGIT 
CSTATS 
OUTENf1 

f.UFAfi F: 
BUFEND 
OUTBUF 
CASNUN 
5PCADP 
DSTADP 
AC I ANO 
ENDNEN 
CSPP TP 
BUFP TP 
BUFFL O 
BUFF':l.f I 
SCNPTP 
S,~:C: 1C;Sf·f . 

OND VAL 
5 1'NVAL 
8,r;:f(SF1 '/ 
SRKADP 
EOIT 
BLf::'NFtN 
IOBUFF 
NOPPNT 
BU<T'r'F 
S'F:F1F1 T::;_' 
E'FPSZE 
F1 L~ 1~/ ~l:fL 

;f: 

:f; 

TI NER 
ON 
OFF=' 

S'r'.~J 

EPP4 
EF.P .5 
TIN~ 
TI i'!CNT 

EOU 
fl?U 
EOU 
EOU 
EOU 
EOU 
EOU 
EC!U 
EOU 
EC!U 
EOU 
PJU 
ECW 
EOU 
EOU 
EOU 
ECW 
EOU 
Ef?U 
EOU 
EOU 
,_. ,-. . ' 

J:: !.) l_I 

EtW 
EOU 
cOU 
E(!U 
E(!f_l 
EOU 
EC!LI 
EC!U 
fi.~ f_ ! 

EOU 
EOU 
E.9LI 
EOU 
EOU 
EOU 

NENOR 'r' NAP 

:f 00 
$tJ2 
104 16 BIT ACC. PSEUDO REG R 
$04 _HJ B."·:: TE OF J-7RB. 
$05 _LO BYTE OF ARR 
$66 16 BIY ARITH PSEUDO REG R 
t86 _HJ BYTE OF ARR 
$07 _LO BYTE OF ARR 
:tl..:18 81r'TE USED B'r' ASCB IN FOP TNP. 
$09 CASSETTE I-0 STATUS 8'r' TE. 
:tOA END OF OUTPU T BUFFER TEXT. 
$0C STAPT OF I / O BUFFER ::' FTP.! 
:t6E PTP. TO END OF I/O BUFF.r::: . 
!11 START OF OUTPUT BUFFEP. 
t13 PH'r'SICAL CASSETTE NUNER. 
$14 SOUPCE FOP TEXT NOVE5. 
$16 DEST. P1DC1P. FOF< TE,\'T NOVE. 
$18 5~S2A ACIA ADP <FDOS = 30 .!. 
$1F1 LPiST ADDPES OF PEAL NENOP'r'. 
$1C PTP TD CUPSEP ON SCPEEN. 
:t1E TENP PTP USED B'r' OUTSTR. 
$20 PTP TC: E!/Ct DF LOt·J EDIT T\ 'T. 
:f22 
$24 
$:2.' t~ 

:t2A 
.f 2C 

t 3.R 
:t3B 
13.C 
$.?E 
$40 

F'TF: T1_i ST~:.r .R! fJF=· f-lI TE;\1 ! . 
PTP:. TD f:U.{:'FRD TXT STF.PT. 
F'TF' TC! ,~1sst1fE/ L,~· S!J{_i/~.t c:c c· .][i f. 
HAS ASSNBLF: OFEPND VALUE. 
VALUE PUT IN .ASSN. 5W·fTSL. 
TEI1P 5 :=tVE FOP BPl<'PT C·ATA. 
ADDDF:ESS OF 5',!;_·Ef=t\ PO I NT. 
0 IF EOIHIP IS NOT PUNN ING. 
CASSETTE E'LOCK N.8NE. 
I--0 BUFFEP F l),°(_' DEBUGG EP. 
CFISSETTE NP.NE PP I NT .=u=1Ci. 
c·A:_=:SETTE b'!...1]1_-:f.::· T1r1

.0 E. ,c.·c:[if'. 
ADDP. OF I - 0 S'UF,r:. r--OP CASS. 
LENG TH OF CASS. EUF"FEF:. 
PF.'O CiPAN COUNTEP Foe A55f·i. 

FOLL OkING P:PE VAR.TABL E Vf1LUE5. 

f(i !_/ :f::26FCt 
EOU 111 
f !)/_f :! '51 
£ () (/ :tn""' 
EOU :f"l ·"::: 
EOU $ 1 ~ ..I.. I 

.. 
[ (ii_/ :tlf: 
EOU .f ..... 

I 
[i) l_I :;. ··1: 
E{IU 203?.? 
ECi/_I ,- , 

1- 1 -

TI NEP COUNTEF'. 
FIC I t1 VPL i_iE TO TU?N ON CASS. 
F.C I A (/PL UE T1J STC1P CA ::~5. 
END-·OF- TEXT. 
S 1~'NUWON i SE. 
Eti:..1 -·iJF -· TF,LiNS ·'·f I SS I ON- t.L ocr . 
E."."~"·! FF TO !·/1_!NSTANfi fiFC.1 HN?. 
SE T FCF.' Tf?PIL EF: Err:·,:;:_·op 
SET FOP CH:: . ._-:VS)f·1 EF;F' 
TI NE O JT,'-" .{:.· op 1 / ·t S EC. 
TINES FO? 2 SECON~S. 

.. 
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0010[1 
00101 FBOO 
OOJ.82 
l_. , n .7 
0Ul04 
0010-5 
00186 
00107 
0010.S 
00109 
08110 
00111 
00112 
0811-? 
06114 
601 1 .5 
60116 
06117 
0011 8 
06119 
0012 0 
00121 
06122 
f1'.:.1iS:.·."] 
00124 
[i@125 
06126 
00127 
( ' 28 
Otd 29 
0013'0 

00132 
001::·3.-
001-?4 
0612.'.5 
001 2.S 
0013'? 
i)61?.S' 
6(11.J·~;, 

1](1140 
60141 
iJ8i4 2 
[il]:L 4 .-:.-
001 4 4 
JJ1J1 4.5 
001 .. 1 '::~ 

l]i]i 4? 
!J:J!._4 S' 
001..f ~:::, 

oc115o 
001 51 
00152 
(J - ., 5 5 
·~\......( ::;4 
00:t :05 
tJ 

PfiS- S'r'S2 

:f; 

ORG $FBOO 

Cf~SSETTE I-0 DP i 1/EPS 

=+< THE CASSETTE ':WI 1/f PS LOAD FiND DUNP A BL OCk:' f)F DFt TF! 
* TO AND FPON THE CASSETTE. THE'r' HFINC1LE BOTH THE HEAf 1EF' 
-+< AND TPA IL EP FOPNATTI NCi. 
* THE OF. I VER5 APE SET UP AP. A SET OF SUBPOUT INES 
* Cf!LLED B'r' THE ECUT I VE OF: THE USE~· "5 PRl)IJF:.ANS. 
* ,-....!.'d--Q '~ 
* o" 
* ~~ ~t~!·J _r·1E_NO~'r' 
* 1_._:.. THT.:-. i-! T 
* ACIANO AT 
* BL KNPIN AT 
:f : 

* :f : 

:f; 

:f : 

NOPPNT fi'T 
f:FF'PTP .AT 
BFRSZE AT 

Af.iDPESSES USEC1 8 'r1 THE [i,c;: I 1/f .~'5 APE · 
09 USE0 TO STORE INPUT ERR C00E. 
18 PT.t;;_ TO if-iE AC.IP/ CU.~PENTL'r' USED. 
33: 2 CH Ff P. NF!NE IJF f: !_ OCV. 
.'JA 
3·c 
."JE 

P.9 INT FL AG FOF.' BLOC,'::' NANE. 
ST.APT OF C.ASSET TE I-0 BUFFER. 
END OF CASSETTE OF! TA E:UFFEF. 

* THE Dk'IVEPS CF1N EE PUN FRON THE F'DS-5~'52A SOFHJAFE 
* S'r'STEN .. tJHii:H 1_"': 0t-iTr-1 IN THE CASSETTE LOAfi AND DUNP 
:+: 1:;C;/·1f•1t=!t/[i5 If·J Th'E E.\ 'EC.' Ct,~· i=PCtt·t Ti-iE PL1=-:- ~/ .-::f=t . . !1iHEF·E THE 
:+. f.iPI'/ EPS APE CAL LED Ti-iPOUi2H THE DEBUGGEF.'. 

=+= THE C1F1 ! \/EF.15 C1 I S.PLA rr~ F' EF.1 TI!·/f ;~T [if1Th' 1Jt·J THE sc:F'EE!·i 
* NHEN t·fP I TI NiJ !JF.' PE,"iD ING F:PON n~E CFS5ETTE5. ON A t.JP I Tf _. 

=+= THE CHFIPACTEPS BE ING NP I TTEN ONTO THE CASSETTE .i::tPE 
:f: DISPu=w ED IN THE SECO ND Ci-f.APACTE,\' POSITION ,=p ;:;N THE 
=+= UFFEP PI Ci.HT .1-fr=tND COPNEF: OF T.HE SC PEEN. ON A F.:EAt1

•• THE 
=+= CHPIP.8CTEPS BEING PEAD :f N i::;PE t•ISPLf'.i'r'ED IN THE UF'PEF: 
:+: PIGHT HF1ND COPNEF' OF THE SCPEEN. THE NF.NE OF THE SLOCf:.· 
:f : CUPPENTL 'r' BEI NCi PEAD OP 3E:S?CHED OVEP IS E>!SPLPt"'Efi ON LYE 
* PIGHT HAND SIDE OF THE SECOND LINE THE EF:F:OP CODE FO_>;,· 
=+=A PEF!O IS DISPL ,'1 1-/ED 1 POSITION TO THE U::.-pr o,c: Ti-iE NP.f'tt. 
=+= NO CHANGE IN CH.i=;PA(-TE,::; '·iEP!NS Ti-·ifff Ti-E REPID !-/AS 0. V. 
:f : .A Ii c Ii (·1EF.N5 T,L--IEF~ NPS ,-=t 1:. i-:!E c~-- -=ur·t EP?O? C!t-i ThE BLOC",'( 
=+= A "T" NEA!6 T;'6T THE U.~·1Y./C: fk 1f'1E' EF' DF E'r'TES i·/ERE F.EPD 
:f: I ~.1TO Th·E.- 5·J_iFFE:F· (Tl~' A IL C:~1 E· ,~· l;_c1.~·). Tf-{J 5 f. 1JC1LIL[:i i:1F c: !_l ~ f .F"SE 

:f: INF'L l-' ,~ ~~-.HECf :S·_IN f ,r;:po_i:;. _ UHEl-J CSTRTS IS ,C; i] UPON Et-/TF:."r' TO 
:4-: THE o ,qf'..'.'-"P r.:· 1 -1/! TT~j.=C: . f j... .::: .. q .. lf...i ' l:-'JJ.'P:Tf!-:.r•F'i •\}'i:c·r.~ -~-(U-Ff/j,'l 1' !J.. . f~-Hi: 

# _ ·· -' , - ' · ' · ::..::..:...: ·_- -.., · - r;_ · ~-- - 11:::"'" , .J _ " • •• . .,,.. •• 1 I~- -- · , . ./J. -- --

:f; -ffif!:?'l~··'-ftf;[n.vt: l'<.'f•.:.i;J;~ -.(.d .. -tL..Jt;-'.;:._ ._ , /.__ ,~ -._ _ .' - ---J. -~ __ L_- t [ · -· ~ <--( / : :- ( _ ;-- : 

:f: ,,._ ( < ( • 1:__ ( . ~ . ( _ _ 1. • ! : . - -.- ._ .-.' J ,. I 
- - ... . - -·- ... ( l /,,....,. · - !-'- ...... /-·/ l_ ~_ .... ,_· ~ ... _ . . ( :: '-.: !_. =+= .=_ ;c.~- _: -:v l_ .. /, -,.. , -, i:· ~ ___ , ., · • 1 .'.._',. (' 

* TO USE THE DP I VEP5 UIT.1--1 THE PDS-;:i?A SOFHi ,'=tF.' E.. f-l? ! iE 
:+. . THE PROGPAn · JS.'-;. !FE'.\ '\'; ..T!-f P :;F E 4F <' THE DEE'UDC:EP.> _. i·IHEF-:E 
:+: .\'X JS iJO FC:P n.1 ITI 2!...I.7: .~TUJN .. ::-o r·op UF.' ITI:: ,-'!NC; ,-::,;:::· FOP 
*A REAf.1

• THE LJt·J NEf'iO P.'r' LC:C,::.:TJONS AFE JN!TI ~ :. I ZEP E'EFOPE 
=+: JUNDJ!/1] TO ThE F.'OUTINE-5. SETTIN'] -;;-;E t1 :Jf .,;:;NT .c!....f:I] i-iIL L 
:+: I-ft-I L T itfE f 1 ISFLH'r' OF CH.qPAC TC. P.:::: OU TffE 5CPEEN DURING 
=+= CF!S5f, TTE F.'EH L~; t1ND i·JP JT::. v'-;L--- -/ i ( , ,:_. ¥. ~ - r-- , · 1.... :: 1.·~- , · ~ - / .y.. ~ ---: t . l ..f ) • 

NOTE. ACIANO IS LOCATED AT !2 IN ?05-S~S2A 
AND AT LOCATION 20 ~J THE FD05 
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THESE TWO SHEETS ARE REPLACEMENT SHEETS FOR PAGES 5 AND 6 FOR 
THE DOCUMENTATION OF THE SIM BOARD 

.. 
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,t3E 005 

tlf1214 
on215 
i ~16 
Ot217 
00218 
00219 
00220 
0022:1. 
oe1222 
~16223: 
f1L1224 
t10225 
00226 
Otl227 
00228 
"30229 
60230 
002.:s1 
t.10232 
t.162]3 
t.102 .?4 
00235 
00236 
O/.J2J? 
08238 
t.10239 
@f124tl 
,- "'"7"::41 
ta 242 
00242 
80244 
66245 
@0246 
B024? 
8L1248 
gg24~:::i 

t18250 
002.51 
Bt.1252 
J.30253 
tlt.1254 
00255 
80256 
00257 
00258 
00259 
tl0266 
tl0261. 
00262 
tJ026J 
130264 
0>]265 
·"' ·1266 
~J267 
t.10268 
80269 
Ot.12?0 
e 

PDS-S'r'S2 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

THE ADDRESSES OF THE ROUTINES FOR CONTROLLING 
THE CASSETTE ARE AS FOLLONS : 

INTLZ - Ff:OO 
J.JRTBLK - FB2D 
RDBLf<" - FB91 
J.!RTf10D - FB2F 
RDNOD - FB93 
CASOUT - FB62 
CASIN - FB7£ 
TURNON - FB?? 
T.ttNOFF - FBBO 

INITIALIZES THE ACIA FOR USE. 
NRITES A FORNATTED BLOCK TO CASSETTE 
REAOS IN A FORNATTED BLOCK OF TAPE 
J.JRITES A BLOCK TO A RUNNING CASSETTE 
REA OS A BLOC.'< FRON A P:UNN I NG TAPE. 
t·JF: I TES OUT ONTO TAPE THE B'r'TE IN A. 
READS IN l-1 B'r'TE INTO ACCUN. A 
TURNS ON THE CASSETTE DP I\/£. 
TUP.:NS OFF THE CASSETTE DPI'/E t-JHEN THE 
POINTP TO ACIA IS PASSED IN THE X REG. 

NOTE THAT ALL THE .'iBOVE ROUTINES ARE SUBROUTINES THAT 
ARE ENTEREO B'r' A JSR OP: BSP CALL. 

USING THE CASSETTE DRIVERS. 

* IF THE EPPONS ON THE CPU BOARD ARE THE S'r'S2N OR THE 
* S'r'S2D P.RONS .. THE DRIVERS APE USED B'r' THE I (INITIALIZE) .. 
* L ( LOAD FF-'DN CASSETTE.> AND 5 ( STORE ONTO CASSETTE) 
* CONNANDS THAT AP.:£ A PART OF THE S'r'S-2 E.\'ECUT I VE. 

* IF THE CPU PRIJNS BEING USED ARE THE PDS- V"JA OF: THE 
* PDS-\FJN OF: \-'JD PPON SETS.. THEN THE USER NUST SET UP THE 
* POINTERS AND CALL THE ROUTINES Hil'1SELF .. USING THE 
* DEBUGGER ON THE CPU PF:ONS. (NOTE THAT THE VJA AND V"l11 
:+: DEBUGGERS VAP'r'.· FOP INSTANCE THE !/3A GO CONNAND IS Fl ... 13.·· 
* NH ILE THE V.'JN GO CONNAND IS A ... CNTL G .... REFEF..' TO THE 
* USE.r;:s NANUAL FOP DETAILES. ) 
* THE FIRST THING TO DO I S OPEN THE LON NENOP 'r' LO .'..~ATIONS 
*' USEO B'r' THE D.9 I VE.t;:S AS FLAGS AND POINTEPS AND INITIALIZE 
* THE LOCl=tT IONS. THE AC I ANO.. BLKNAN.. BFPP TP AND BFP52E 
* SHOULD NOH BE GIVEN VALUES. 
* AC I ANO NOULD POINT TO F0.'50 FOR THE FIRST CASSETTE AND 
* TO F06!J FO.~ THE SECOND CASSETTE f•P I VE. 
* A 5If'1PLE F'F:OGRAN TO CALL THE ROUTINE~-: Sh/)t_if_ fi NON SE 
* HR I TTEN. OPEN LOCATION 900. T'r'PE IN TH,~'OUCiH THE OEE'UGGEF· 
* THE INSTPUCTIONS JSP BD.\'X, JNP FE4F. .\'.\' IS Ti-fE SEC:JN:-1 f: ;...'TE 
* OF THE DES I F:Ef. .. OP Vi'f,c;_· FWUT INE.. I . £. 130 FOP: IN IT IA!_L I ZF. TI Cr!~ 
* OP 91 FOR F:EAO ING A BLOCV OP 2D FOR NP. IT I NG A BL OCK. THUS.. 
* TO INITIALIZE AN ACIA.- ACJANO UOULf• BE LOii f•ED UITH 
* THE ADDRESS OF THE t1C I A ff ND THE USER t·JOULD THEN J Uf·f.O TO THE 
* ROUTINE ffT 960 B'r' OPENING 906 AND J UNP ING TO IT t-I ITH 
* THE ···a,· CONNAND. THE ROUT iNE t.JOULD BE AS FOLL CrNS : 

* *CALL 900 BD JSR 

* 9131 FB HI B'r'TE OF ROUTINE AADDR~55 

* 902 00 LOt.J Br' TE OF DR II/ER ADDRESS. 

* 903 7E JNP 

* 904 FE ADDRESS OF THE DEBUGGER ON 

* 905 4F THE PDS l/JA PRON SET 



rGE 006 

[102?2 
00273 

274 
~ ·275 
00276 
00277 
t10278 
00279 
00280 
00281 
0@282 
60283: 
00284 
00285 
60286 
002.S? 
[11]288 
00289 
0 0296 
00291 
00292 
00293: 
00294 
0629.5 
00296 
8029? 
[1!]298 
·~ 11299 
.......,,:JBO 
00301 
00.?02 
l.,:1t_1.?02.' 
f1i:.1J@4 
t.10305 
Ot1JfJ6 
0(13-07 
00.?0B 
06309 
00310 
00311 
t10J12 
t:.10]12 
00?14 
00715 
[1ft?i6 
2031? 
60718 
60::?19 
B!.1326 
o t1.-:21 
t.10322 
0032:? 
1~l~: 24 

"'--1) 225 
OfG2t:i 
OOJ.27 
@t1J28 
e 

) 

PDS-S'r'S2 

* THE ACI-A NOULD NO!·J BE INITIALIZED ANft CONTPOL HOULD 
* HAVE RETUF-'NED TO THE f 1EBUGGER. TO f;.'EAD IN R BLOCK .. 
* THE NANE J.JOULD BE PUT IN BL KNAN ANO LOCATION :=io;;:: WJULD 
* BE CHANGED TO 91. THE USEF.' J.!OULD THEN JUNP TO 900. 

* * TO TEST THE CASSETTE. SET BFRPTR TO E060 AND BFPSZE 
* TIJ EODF. THIS NILL ALLO!·J THE USE~' TD UPITE OUT DATA 
* FRON THE FOURTH, FIFTH .. SIXTH AND SEVENTH LINE OF THE 
* CRT OISPLAr' AND THEN READ IT BAC.1<· ONTO THE DISPLFfr'. Dr'iTA 
* CAN BE T'r'PED ONTO THE SCREEN B'r' OPENING A LOCATION HITH 
* THE OEBUGGEP AND THEN NOVING THE CURSOR AROUND THE SC.~EEN 
* TO CHANGE THE CHAPACTEPS. THIS IS POSSIBLE BECAUSE THE 
* ROUTINE TO INPUT AN ADDRESS CALLS THE EDITOR FO,~ INPUT. 

* * THE D,t;.·IVER ROUTINES CAN flLSO BE USEO TO PEPFORN 
* I - 0 t-1 I TH A NOOEN OR TELEPr'PE. THE NA UI HAF:Dt·JAF:E 
* DIFFEl~ENC:E BETNEEN THE CASSETTE ANO NODEN/TT'r' IS THAT THE 
* CASSETTE HAS A DIVIDE 8'r' 16 CLOCK AND IS UNIDIPECTIONAL 
=I= NHJLE THE NDDEl-1/Ti'r' hiWE A DI VIDE B'r' r54 CLOCi< Af-1 [ 1 C.f1N BE 
* BIDIF.'ECTIONAL. BECAUSE OF THE CLOCK CHANGE THE ACIA NUST 
* BE TURNED ON tJ I Ti-i A DI FFE.C::EN T VAL UE BEFORE THE F.'EAfi BLOCK 
* OR tJP I TE BLOCK F~OUT INES AF:E F.NTERED. TO TURN ON THE AC I A 
* STORE THE VALUE ···52 ··· INTO LOCATI ON F0.50 OP' Fl-.:.'66. ONCE 
* IT IS TUPNED ON .. EITHER CASIN OR CASOUT NP1'r1 BE CP!LLED 
* REPEATEDL 'r1 OP lJF..'I TE NODEN BLOCK (;·JRTNOO .J o,i:;_' PEA[· NC: ~~Ef':' 
* <'F'DNrJD) CAN BE CALLED ONCE. t-JP:TNOO & RDNOO APE THE 5,-=rNE 
* AS NF<TBLK & PDF:L.f.::· E.\'CEPT THE'r' DO NOT TU.'?N ON Tl-fE FIC I.A. ft 
* PROGRr'1N TO PEAD IN A BLOCK OF OATA FRON A NODEN DR Tn.r 
* UOULD THUS BE (°PLACED BEFORE THE ... CALL··· POUT I NE) : 
* 8FA DE .?8 LOX ACIANO LOADS ACIA POINTTER. 
* 8FC 86 82 LDft A #$82 LtJAOS STRFffUP ;/AL UE. 
* BFE A? Oft STPI A O .. X PUTS START CODE INTO ACIA. 
* LOCATION 962 WJUf_D NO!·J BE 2F FOP t-!F? IT ING ANfi ::::i::? TO READ. 
* TO READ IN A CHARACTER FRON THE TELET'r'PE TUPN ON THE 
* ACIA AND GO TD THE FOLLONING P1JUTINE : 
* TH'IN JSR CASIN ;;>EROS IN A CHAR FRON KE'r'B!J,C/PD. 
* .JNP CASOUT Tr1PE5 OUT CHAR ON PF2 I NTEP. 
* THE RS2J2 SHOULD HAVE BEEN STRAPPED TO HALF DUPLE.\'. 

* 
* * IT IS TO BE STf?ESSED THAT THE RELIABIL IT'r' OF T.:..tE 
* CASSETTE CONTRC1LLEP: CEPENOS ON THE AOJUS"!"N:=:VT C'.c THE 
* TRI NNER i..N THE ::- I N BOARD. IF THE TPINNEF' IS OU T DF 
* ADJUSTNENT THE DATrL:f NILL NOT RE.-=<D IN PPDPEP!... 'r'. 5'E5JDE5 
* USING T.1-fE OSC' ! LL 1JSCC1PE TO AfiJL ST THE TPII"tt·:~e .. IT 1_-:::. tJ ALSO 
·+< BE ADI)STEft f: 'r' PE,-1DI NG IN A STP!NG OF SINGLE c ~ i=; ; .:::·:.· 1EPS 
* FRON THE CASSETTE AND AO JUST !!JG IT UNTIL TH:: C.:..fF.= . .: .: TEF'5 
* S'r'NC IN PROPEF:!... 'r'. THE BEST CNAPACTER TO u.=:E IS .er S T.~ If-/(] 
* OF "lf .. S. TO PEA r:1 IN THE ST.OJ'-/G FOR TESTI NG L·3E . t·iP I TE . .:i 
* LOOP TO CiET A CHAPACTER FF.'ON THE CASSETTE AN) r-tEN 
* DISPLAr' THri T CHA .'~'RCTER. A SA 1·tPLE ROUTINE TO f 10 THIS J5 : 
* A ..TSP ~FB?E LOADS A t</ITH CASSETTE CH.LJ.c; . 
* JSF~ $FCAD PDS- 1/sA PUTCH.0 ROUTINE. 
* TST :tF00:1. TESTS l<E'r'BDFIPD FOR A .. KEY. 
* BPL ,q 5KIPS BAGI< IF NO INPUT. 
* THE A80\/E ROUTINE NOULD INPUT CHARRCCTEPS UNTIL A f<'E'r' 
* ON THE f<E'r180t1RD NAS DEPRESSED. 
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[il]JIJ1 
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t~184 
60005 
t.10066 
8000? 
)Jt1888 
060[1~ 
)}081 8 
0[1011 
00612 
OD!Jl.?. 
0661.;1 
06615 
000:16 
0081 ? 
(:0C•1-E 
86019 
ftLJ820 
oe;::.1:21 
::-tf1g;.·21 

[1;J1J~:.] 

[1:)024 
06025 
61Jt:l2t­
,J6027 

t~t29 
0!.:1l130 
00031 
08@].2 
6062.].• 
60034 
0>30.?5 
001::.-c6 
680]? 
t.11JOJB 
[IJ)!] ]9 
0.0040 
6004:!. 
00042 
66~.J .+ .] 
~Ji.3044 

660 45 
J0846 
1)1]0.+? 
Ol.:.i048 
•J604S~ 
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* 
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* 
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* 
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* 
* .f: 

* :1' 

i~ 'Si" Lfl-17'-/ '/t:-/ 

I j fl - ( '.) f_p I 1J 

NAN PDS-Sr'52N 
OPT o .. NOG 

PDS SYSTEM 2N CASSETTE DRIVERS 

PROGF.:ANNED Br' EF..' IC JAttESON 

sys ~ IJ_!:. r")I'- .r ,,.. 1..; 11 

;rJ Crt12oAJOw~y 

COPr'PIGHT 19?6 SPHERE COPPOPATION 
946 N. 406 EA. ; NOF'TH SALT LAKE· UTAH 840.54 

P. 0. BO.\' 213; BOUNTIFUL UTAH 84010 

SPHEPE PE5EP VES ALL F'!CiHTS .COP Tf-1£ PEF'PODUCT IO.'L 
0 I STP I BUI I ON AN[i USE o,c THE PfiS SDFTUPF:E. 
NO COPIE5 NAr' ~E NADE JP DISTPIBUTED NI!".i-.f!] ,_IT T:.;E 
NP I TTEN FEPN I SS I ON OF SPHEJ;E CORF. 

~+. THE F·R i]Jj:9A!'1 f.1E~lEL 1J ,0t·1E~JT S'r'STE.f·1 ( F'f.15 S'r152f-I) JS A SET tJF: 
* PF:OGF.:FtNS PE:= ID ING ON EP.=tSFtEi...E FR OC:PANNR5LE PEF!D 1JNL ·~· 
* NENO,c;_.ir' !-JHICH .ALLOJ-J EVEN THE SNALLEST USEF.' TD USE ,...:!5 
* SFi-fEFE S'r'STEN A5 A CCNPLE!E C·X·1F'UTE.i;_' S'r'STEN ~ '] ,-;;_' Th£ 
* OEVELOPNENT OF CONPUTEP PPOGF:r:tNS. 
* TONAPD THIS £1-ID .· ThE 5 F'DS EPPONS CO!-/T,,=iIN A CUPS:JP 
:+: BASED EDITOP .. Fi .''IINI-ASSENE'LEP .. F. NO T.i-fE SP.L.fE.:::'E DEE !f ]GJ NCi 
* AID (SDFO.. FIS i'iELL .AS A 3ET e:F: ·)T !!_I T'r' ,;_ our !!-E::- Jl_f t!C i '::­
* 8 I T NUL TI PL 'r' AND DI ~; I DE.. .ASCII-TD-EI NPP'r·.. AND 
* BINARY-TO- ASCII ROUTINE~ AND ROUTINES TO 00 
'~ INPUT AND OUTPUT TD THE AUf'tID CRSSETTE. 

* 
* 
* 
* THE S'r'S2N sci,r:ru.APE IS AN UPGPADE OF T!.fE F[.'5 L' .? :~ 
;+; ( \iJ·,'·J ii~ \.'.] C1 ) sc;,c: T.l·J/11:;:E [iES I !]f·l~[1 TC! .~1 l_il·I !11 ITH T.=-:-E c-: ;~ s .:-:c r TE 
* 5'r'STEN. T.L..fERE APE TNO 1/EFS IONS oc: THE 5 'r'S2 := :: ~ n:F .?E. : 
* 5r'S2N N,L-/ I CH PUNS t·J I TN THE NEN .~·:E'r'5'!JAF'D AND TH~ 5':"52Ff 
>1< NHICH PUNS NITH THE OPIGIONAL O::Ef1/ lA .:1 KE'r'50FPC-. TLfE 
* NAHi DIFFEPENCE 5'E.HIEEN THE './ ~ A i=!Nf1 5';'52 v=P.5T 1_~NS ,.::iPt 
* THAT n FIFTH EPP ON ,4.g5 BEEN FrC1DED t=:ND THP.T TFE w: ~n-
* ASSENf:LEP Hf6 E EEN DELEA TED PN[i PE.PLAC£[1 t·J I TH A :=~T '~:ic­
* CONNANf•S TO DC' LOF/f.rINC: AN[1 DUNPINJ.J OF CASSETTE T.'iPE'5. 
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68051 
0@052 
t · "' •15.J: 
I> i.54 
80855 
Ot1t156 
t1Bft57 
00@58 
00059 
t-10060 
fH:.1061 
s,Jt:,1062 
80863 
00064 
66065 
00066 
Ot1067 
00068 
Otl069 
BOO?O 
Btl071 
000?2 
68873 
000?4 
000?5 
800?t7 
660?7 
~J t10?8 

1?~~ 

titnJE'B 
ftBB81 
OOOB2 
88tl8J 
00084 
08885 
Otl686 
0808? 
f.hJ688 
flBB89 

00091 
00092 
008.9.] 
@Ofi94 
00895 
t1t1B96 
000.97 
tltl@98 
tW0.9.9 
t101t10 

'. 01 
~1tl2 
88103 
e 

PD5- S'r'52 

* 
* 0000 T/'1P 

0002 TNP1 
0004 ARB 
t710fl4 AF:J: 
0805 AR2 
Otl06 ARA 
0806 A.~1 
600? ARO 
B0fl8 OIGIT 
0009 CS TATS 
BBOA OUTENO 
60tlC BUFADR 
OBOE BUFENO 
0011 OUTBUF 
001.":I CASNUN 
6614 5P'CFiDR 
6016 DSTADi~' 
681A ENONEN 
861C CS.C:::F'TP 
061E BUFPTR 
8028 BUFFLO 
l]f122 BLiFFHI 
6824 5CNF'T,&;; 
6626 SRCASN 
B62A ONDVAL 
Btl2C 5'r'l.,1Vl=1L 
Otl2E BPKSA~l 

f1fGB BPVADR 
00.?2 EOIT 
08.$.:? BLKNAN 
OB.?5 IOBUFF 
~ll]:JS' RC I ANO 
BOJA NOP,C:::NT 
0628 BU<Tr'P 
O~J.?C BFPF'T.~ 

OOJ.E BFPSZE 
004[1 PC VAL 

* 
* 26FO TINER 

l.1081 ON 
0051 OFF 
OBOJ ET:'< 
8816 5r'N 
L7101? ETB 
0018 ESC 
@054 ERf~4 
0043 ERR5 
5161 TINE 
0009 TINCNT 

NENOR'r' 

EOU $80 
E~~U $02 
EOU $04 
EOU $04 
EOU $05 
E&)U !06 
EOU $f~6 

EOU $07 
EOU $OS 
Ei:'?U $09 
EOU $0A 
EOU $[1C 
EOU :tOE 
EOU $11 
EOU !13' 
EOU '$14 
EOU $16 
EOU $1A 
EOU $1C 
E1:?U $1E 
EOU $2f/ 
EOU $.-, .-. .. · .· ---EOU $24 
E@_i ~S:.: t: 

El~U :t2A 
EOU J2C 
EOU !2E 
EOU :t.?n 
EOU $ .!:2 
EOU $3.? 
EOU .r """!-t: 

.,.. · .~··-' 

EOU $.J:,9 
E9U :t.sA 
EOU $28 
EOU $J1: 
E1)U $3E 
EOU $48 

FOLL OU ING ARE 

EOU ~26Ff1 
EOU $81 
EOU $51 
EOU $ff] 
EOU $16 
E~~U $17 
EPU $18 
EOU $ ·.·T 
Eau t ·" C 
EOU 20833 
EOU .9 

NAP 

16 BIT ACC. PSEUDO REG B. 
_HI B'r' TE OF ARB. 
_LO B'r'TE OF ARB. 
16 BIT ARI TH PSEUDO .t;;EG A. 
_HI B'r'TE OF ARA. 
_LO B'r' TE OF ARA. 
B'r'TE USED B'r' ASCBIN FOR TNP. 
CASSETTE I-0 STATUS B'r'TE. 
END OF OUTPUT BUFFEP TE.\'T. 
START OF I/O SUFFEP ( PTR ) 
PTR. TO ENO OF I/O BUFFF.:. 
START OF OUTPUT BUFFER. 
PH'r'5ICAL CASSETTE NUN BF:. 
SOURCE FO~~: TE,~~· r NO'lES. 
OEST. ADDR. FOR TEXT NOVE. 
LAST ADORES OF PEAL l'f E f '11] R irr. 
PTP TD CURSE,i;! ON SC PEEN. 
TENP PTP. USED Br' OUTSTR. 
PTP TO ENO OF L 0;,1 EDIT T.\'T. 
PTP. TO START OF HI TE.\~' T. 

PTR. TO BUFF RD T'.~'T . : : I STA PT. 
PTR TO R5St·1BLR SOURCE CQ[i£. 
HAS ASSNBLR OP ER ND \,tf:!L LIE. 
VALUE i~'Ll T IN ASSN. S'r'f'1TBL . 
TENP 5A~i£ Fo,c;,· BPK?T DATA. 
ADDDRESS OF BREAl<P!J I NT. 
0 IF EDITOF~ r.;;-.. _ , NOT F:UNNINCi. 
CASSETTE BLOCK NANE. 
I-0 BUFFER FOR OEBUSGEF'. 
S'r'52N CASSETTE FtCIA AC1C'R. 
CASSETTE NANE PRINT FLAtJ. 
CASSETTE BLOCK T1r1F'E CODE. 
ADD.~. OF I - 0 BUFF. FOF' CA~S. 

LENGTH OF CASS. BUFFER. 
PROGRAN COUNiEF: FOP ASSN. 

VARIABLE \lALUES. 

TINER COUNTER. 
ACIA VALUE TO TUR~·J ON CASS. 
RCIA VALUE TO STOP 1:,855. 
END - OF-TEXT. 
Sr'NCHRONISE 
END- OF- TRANSNISSION- BL OCV 
E.\'CAPE TO NON5TANDP.P[ i Hf.ti~ . 
SET FOR' TRAILER EP.C:OP. 
SET FOR CHECKSUN Ef.P. 
TINE GNTR FOf;: 1/ 4 SEC. 
TINES FOR 2 & 1/4 SECONDS. 
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'36165 
80106 FB!JO 

-1.07 
't-1.08 
60109 
[101:1.0 
00111 
001:1.2 
00112· 
00114 
'301.15 
00:1.:1.6 
00117 
Ot.11:1.8 
06119 
08:1.28 
60121 
f11J122 
00121: 
f10:1.24 
00125 
081.26 
00127 
801213 
00129 
fl81J8 
061.31 

f -:--:-·. •, ._._ . ._. 

JJt1134 
0613:5 
fttJ1."J6 
661:J? 
t10138 
1301.?9 
60140 
06141 
00:1.42 
Otl14J: 
Bt11.44 
t10145 
68146 
00147 
80148 
/.]1]149 
00150 
€tt1151 
00:1..52 
0015:] 
00:1.54 
.tJ0155 
001 56 
•'.) ":1:157 
'-- 158 

.5 

PDS-S'r'S2 

* 
* 
* 
* 
* 

PDS SYSTEM 2 N CASSETTE DRIVERS 

ORG $FBOO 

CASSETTE I-0 DRIVERS 

* THE CASSETTE DRIVERS LOAD AND OUNP A BLOCK OF OATA 
* TO ANO FFWN THE CASSETTE THE'r' HANDLE BOTH THE HEADER 
* AND TPAILER FORNRTTING. 
* THE DRJ~!ERS ARE SET UP A.r;.· A SET OF SUBROUTINES 
* CALLED B'r' THE EXEC UT I \.'E OR THE USER'S PROGRANS. 

* 
* 
* * LON NENOR<r' ADDRESSES USED B'r' THE DRIVERS ARE : 

* 
* 
* 
* 
* 
* 
* 
* 
* 

CSTATS AT 
BLKNAN AT 
ACIANO AT 
NOP.~NT AT 
BFF:PTR AT 
BFRSZE AT 

09 
3J: 

USEO TO STORE INPUT EPR CODE. 
2 CHAR. NANE OF BLOCK. 
PTR. TO THE AC.IA CURPENTL1r1 USED. 
PPINT FLAG FOP. BLOCK NANE. 
5TAf~T OF CASSETTE I-0 BUFFER. 
END OF CASSETTE DATA BUFFEP. 

* THE DR I\"ERS CAN BE F..'LiN FPON THE PDS-S<r1S2N SOFTNARE 
* S'r'STEN .. HHICH CONTAIN THE CASSETTE LOAD AND DUNP 
* CONNANDS IN THE EXEC.. OR FRON THE POS-V.IA.· t=!HERE THE 
* D.~IVERS fiRE CALLED THPOUGH THE OEBUGGER. 

* * THE DRI VERS DISPLA'r1 PEPTINENT DATA ON THE 5CPEEN 
* NH£N tlfRITING OR READING FRON THE CASSETTES. ON A NPITE .. 
* THE CHA.~ACTERS BEING NP:ITTEN ONTO THE CASSETTE ARE 
* DISPLPWED IN THE SECOND CHAPACTER POSITION F;;_'i]N THE 
* UPPER .~ IGHT HAND CO,f;;NEP OF THE SC.'?EEN. ON A READ.. THE 
* CHARliCTERS BEING READ IN ARE DIS'i=lLAr'EO IN Tf-1E UPPER 
=1< .~ IGHT HAND CORNEP OF THE SC.~EEN. THE NANE OF Ti-IE ELOCK 
* CURRENTL T-1 BEING READ OR 5E.'1RCHED OVER IS OISPLA 'r'ED ON THE 
* RIGHT HAND SIDE OF THE SECOND LINE. THE EP. .t;,'OP CODE FOP 
* A RE.ctD IS DISPLAr'ED ON THE ,~·IGi-I T SIDE OF THE Tf1IPD LINE. 
* NO CHANGE IN CHAPACTEP f'1EAN5 THAT THE READ t-JA5 0. f( 
* A 11 C 11 NEftNS THERE NA5 A CHECKSUN ERROR ON Tl-fE BLOCK. 
* A 11 T" NEFINS THftT THE W~ONG NUNBE~ OF 8 'r'TE5 !-JERE PEAD 
* INTO THE BUFFER (TF'AILER EPROR Y THIS t<iiJULD OF COUPSE 
* INPL <r' A CHECKSUN EPROR ALONG NI TH THE T.ItAI LEf~' EP ,t;,·OR. 

* * THE CSTATS <"CASSETTE STATUS) B'r'TE HILL CONTAIN .A 0 
* IF THE BL OCk: READ IN NAS 0. i( IF IT t·IAS A BAD F'EfW _, IT 
* t.JILL CONTAIN A 54 FOR TRAILE.t;,· EP.t.?P:OP. O.~ A 4i FOP H 
* CHECKSUN ERROR COf•E UPON EXIT FRON THE ROUTINE. 

* * SETTING THE NOPRNT a;a PRINTING) FLAG TO .~ 0 t.JILL 
* STOP THE DI SPLA'r' OF CHARACTERS ON THE SC PEEN DUPING 
* CASSETTE PEAD AND UR I TE.. E.\'CEPT FOR THE T ~~ C ERROR 
* COOES) UHICH ARE ALUAl-1S DISPLA'r'ED NHEN niE'r' OCCUF'. 
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oe.t.60 
€10161 
,- ~1..62 

kri~~ 
Bt.1165 
t10166 
Of116? 
0t1168 
00169 
l.~0170 
0131?1 
t181?2 
Bt11?:? 
8@114 
B01?5 
08176 
t.10111 
00178 
081?9 
f/0188 
136181 
08182 
t1818.? 
80184 
00185 
Ot.1186 
f~ ·,t8? 

t .88 
Ot189 
t.18190 
08191 
08192 
00:192 
80194 
00195 
80196 
Ot1197 
8819.'3 
06199 
0t~2BB 
ftt12&1 
0132132 
80202 
0t':t2ft4 
1:30205 
88206 
0020? 
l':f02t18 
00209 
08210 
t.18211 
8A212 

'-' 

) 

PDS-S'r'52 

* IF THE FI .r;:ST B<r'TE OF BL KNAN <BLOC.'( NANE.> IS A 0 
* l4HEN THE READ BLOC/\. F:OUTINE IS ENTERED.. THE NE.\'T BLOCK 
* NILL BE PEAD FPON TAPE NO NATTE.'< HHAT THE NANE OF THE 
* TAPE BLOCK IS. ON THE S'r'S2N EXEC .. A CONTROL SPACE 
* CHA.t;?ACTE,c;: CAN BE Pr'PED IN AS THE FIRST CHAPACTEP OF THE 
* NANE IN THE LOAD BLOCK CONNAND. THUS.. A ( CNTL L) i:'CN TL 
* SPACE.> 00 t.JOULD READ IN THE NEXT BLOCK ON THE TAPE. 

* 
* 
* * THE TAPE FO.t;?NRT IS: 
* S'r'N 
* S'r'N 
* S'rW 
* ESC * HI B'r'TE OF :16 BIT BLOCK LENGTH 
* LON B'r'TE OF BLOCK LENGTH 
* FIRST .CHAP OF BLOCK NANE 
* SECOND CHAPACTEf;.• OF NANE 
* DATA 

* 
* 
* * DATA 
* ETB 
* CHECVSUN 
* CHECKSUN 
* CHECKSUN 
* CHECKSUN 

* 
* 
* * THE CHECKSUN IS CALCULATEfi F.l':!Of'1 THE DATA.. t-JHICH 
* IS READ IN FP.ON THE CASSETTE BUFFER F:ESIOIN!J IN NENOP'r'. 

* 
* 
* 
* 
* 
* 
* ' 
* 
* 
* 

THE FO.~NAT FOP THE CASSETTE BUFFE.c;; IS: 

(FRPTP. BFRSZEl 

lclAlslslElrlrlEI I I I /BjujF"jFjEjR I 
* t·JHEN DATA IS REAO IN.. THE READ ROUTINE SETS ·"8FR5ZE· .. 
* TO POINT TO THE LAST CHAPACTER READ INTO THE BUFFE.R. 
* NOTE THAT TH,C:PE IS NO OVEPFLO!·J CHECl<' !-/HEN DATA IS PEfW 
* INTO NENO,r;>'r'. ON OUTPUT TO THE CASSETTE.. THE BLOCK 
* LENGTH IS C.ALCULATED FRON THE BF.~PTR ANO BF.c;:szE POINTER5. 

* 
* * THE READ BLOCK AND J.JRITE BLOCK ROUTINES AUTONATICRLL'r' 
* TU.~N ON AND OFF THE CASSETTE. 
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86214 
60215 
,~ -,?16 
~1? 
60218 
1::.16219 
Bff 220 
t1tl221 
88222 
B022J 
80224 
00225 
00226 
tltl22? 
0022B 
00229 
6t1230 
i.JOZsl 
tl02J2 
tl02J.'J 
8@2.'J4 
002.]:5 
08236 
0023? 
002.'JB 
iH:.1239 
t1ff240 
~"."i11 ·~·41 

~42 
0J..:..24J 
00244 
00245 
L1t1246 
Otl24? 
@9248 
60249 
00250 
00251 
88252 
L11-J25? 
t1L1254 
06255 
88256 
0625? 
80258 
00259 
60260 
00261 
00262 
60263 
00264 
08265 
00266 

1~7 
'...._ - ' - I 

f.:fE'f268 
.60269 
t102?l1 
B 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

THE ADDRESSES OF THE F:OUTINES FOR CONTROLLING 
THE CASSETTE ARE AS FOLLOJ.15 : 

I NTLZ - FBOO 
URTBL K - FB2f.t 
RDBL!< - FB91 
J.JRT!10D - FB2F 
RDNDD - F89.'J 
CASOUT - FB62 
CASIN - FB?E 
TURN!JN - F8?7 
T.r;:NOFF - FBBJJ 

INITIALIZES THE ACIA FOP. USE. 
HRITES A FORNA TTEO BLOCK TO CASSETTE 
READS JN A FOl~NATiEO BLOCK OF TAPE 
URITES A BLOCK TO A RUNNING CASSETTE 
READS A BLOC.'< FRON A PUNNING TAPE. 
NR I TES OUT ONTO TAPE THE B'r'TE IN A. 
READS IN A B'r1TE INTO AC CUN. A 
TURNS ON THE CASSETTE DPIVE. 
TUP.:NS OFF THE CASSETTE DF'I'/ E t-JHEN THE 
POINTP TO ACIA IS PASSED IN THE ,'..; REG. 

NOTE THAT ALL THE RBO'llE ROUTINES ARE SUBROUTINES THAT 
ARE ENTERED B'r' A JSR Of;.' BS.r;: CALL. 

US I NG THE CASSETTE DRIVERS. 

* IF THE EPPONS ON THE CPU BOAf~C, ARE THE 5Y52N OR THE 
* 5'r'52D P.RONS.. THE DR I VEPS ARE USED 81r1 THE I <'INITIAL I 2£) .. 
* L (LOAD FRON CASSETTE ) AND 5 ( STORE ONTO CASSETTE) 
* CONNANDS THAT Af;.E A PART OF THE S'r'S-2 E.'.-\'ECUT I VE. 

* * IF THE CPU PRONS BEING USED ARE THE PDS- V3A OP THE 
* PDS-\.tJN OF-' I/JO PF.:ON SETS.. THEN THE USEP NUST SET UP THE 
* POINTERS F1NO CALL THE PWUTINES HI/'1SELF.. USING THE 
* DEBUGGEP ON THE CPU PF:ONS. (NOTE THAT THE V:Jfl AND V:JN 
* DEBUGGERS VAP'r'.· Fo.c;;: INSTANCE THE VsA GO CONNAND IS F! ·"(] ... 

-* t~H I LE THE i/'JN GO CONNAND IS A ... CNTL G .... REFER TO Ti-!£ 
* USE.~5 Nf1NUAL FOP DETAILES. .J 
* THE FIPST THING TO 00 IS OPEN THE LOL·i NENOF.' 1r1 LOCATIONS 
* USEO 81r' THE DPIVEPS AS FLAGS AND POINTE:t:S AND INITIALIZE 
* THE LOCATIONS. THE ACIANO .. BLKNAf'1., BFPPTR AND BFPSZE 
* SHOULD NOU BE GJ~.'EN VALUES. 
* ACIANO i.JOULD POINT TO F050 FOR THE FIRST CASSETTE AND 
* TO Ftl6!J FOP THE SECOND CASSETTE D,qJVE. 
* A SINPLE ?ROGPAN TO CALL THE l?OUTINES SHOULD NOH BE 
* t·JR I TTEN. OPEN LOCATION 906. TYPE IN THi~OUGH THE OEBUGGEP 
* THE INSTRUCTIONS JSR BO,'.'{.'.(, JNP FE4F. XX IS THE SECOND B;r'TE 
* OF THE OESIRED D.~H'E.c;;: POUTINE.. I.E. 00 FO.~ INITIALLIZAT ION 
* OR 91 FOR READING A BLOCK OR 20 FOR NRITING A BL OCK. THUS.. 
* TO INITIALIZE AN ACIA .. ACIANO HOULD BE LOADEf· NITH 
* THE ADDRESS OF THE ACIR fWD THE USER bJOULD THEN JUNP TO THE 
* ROUT I NE AT 960 B'r' OPEN I NG 906 AND .JUNP I NG TO IT HI TH 
* THE ,. G,· CD/'1f1AND. THE ROUTINE l~OULD BE AS F'OLLOUS: 

* *CALL 960 BD .JSR 

* 9tH FB HI BYTE OF' ROUTINE ARODRESS 

* 902 00 LCW B'r'TE OF DRIVER ADDRESS. 

* 903 ?E .JNP 

* 904 FE ADDRESS OF THE f.iEBUGGER ON 

* 905 4F THE PDS V3A PPON SET 
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002?2 
00213 
r ·1 14 
L?5 
802?6 
t'.102?? 
8L12?8 
002?9 
08280 
00281 
l1t1282 
80283 
00284 
l~0285 
Ot1286 
0028? 
ea2.9B 
00289 
08298 
t1B291 
00292 
t1029J 
88294 
00295 
68296 
t1829? 
f.19298 
p -~~99 

00301 
00302 
t10.$0J 
002t14 
l.10305 
@@]86 
t1030? 
88J88 
08.?09 
8t.131.l1 
80311 
88312 
80313 
08314 
B0315 
08316 
8031? 
0t1Jl.9 
00319 
00320 
88321 
00322 
00323 
~~~~24 

>-"'\ 5 "-.....- .. .:: ._ 

8t1326 
Ot.~32? 
88328 
e 

* THE ACIA NOULD NO!·J BE INITIALIZED ANO CONTl?OL t-IOULD 
* HAVE RETUF:NED TO THE DEBUGGER. TO READ IN A BLOCK .. 
* THE NANE J.JOULO BE PUT IN BLKNAN AND LOCATION 902 WJULD 
* BE CHANGED TO 91. THE USER /.!OULO THEN JUNP TO .90@. 

* * TO TEST THE CASSETTE.. SET BFRPTP TO E060 AND BFRSZE 
* TO EfWF. THIS NILL ALLON THE USEF.' TO t-JRITE OUT DATti 
* FRON THE FOURTH, FIFTH.. SIXTH AND SEVENTl-I LINE OF THE 
* CRT OISPLA'r' AND THEN .~EAD IT BACK ONTO THE DISPLflr'. DATA 
* CAN BE T'r'PED ONTO THE SCREEN B'r' OPENING A LOCATION NI TH 
* THE DEBUGGE."( AND THEN NOVING THE CURSOR AROUND THE SC.~EEN 
* TO CHANGE THE CHARACTERS. THIS IS POSSIBLE BECAUSE THE 
* ROUTINE TO INPUT AN AODRESS CALLS THE EDITO.~ FOF~ INPUT. 

* THE D.~IVE.~ ROUTINES CAN ALSO BE USED TO PERFORN * I-0 £.JI TH A NO DEN OR TELET'r'PE. THE NA HI HAF.'DH.'~,r;_·E 
* DIFFERENCE BETNEEN THE CASSETTE AND NOOEN/TT'r' IS THAT THE 
* CASSETTE HAS A DIVIOE Pr' 16 CLOCf<" ANO IS UNIDIPECTIONAL 
* HHILE THE NODEN/TT'r' HAVE A OIVIDE B'r' 64 CLOCf<" AND CfHJ BE 
* BIDIF.:ECTIONAL. BECAUSE OF THE CLOCK CHANGE THE ACIA NUST 
* BE TUP?NED ON NITH A f.iIFFERENi VALUE BEFORE THE READ BLOCK 
* OP. UP I TE BLOCK POUT INES APE F.NTEF:ED. TO TUF.'N ON THE AC I A 
* STORE THE VALUE ···e2··· INTO LOCATION F0.'56 OF: FD60. ONCE 

B2 will produce * IT IS TUF.'NED ON.· EITHER CASIN OR CASOUT NA'r' SE C:FrLLED 
a sign el of eight * REPEATEDL 'r' O.tt.· NR I TE NODEN BLOCK O·iRTNOD) OP PEA[• t·10!)Et·' 
data bits and 2 * (PDNOD.J CAN BE CALLED ONCE. l<JRTNOO & RDNOD Ff PE THE SFINE 

b. If * .AS N,r;:TBLK ~~ PDBLK E.\'CEPT THE1r1 00 NOT TUf?N ON THE Ai: IF't. Ft 
stop its. * PPO!JPF!N TO ,~·EAD IN A BLDCk" OF DATft FRON A NODEN OR TT'r; 
the TTY operates* HOULf.r THUS BE ('PLACED BEFORE THE ... CALL ··· ,:;.'OUT I NE .>: 
on a different * 8FFt DE 38 LD.\' ACIANO LOAOS ACIA POINTTcP. 
code, look up * BFC 86 82 l.Dl-1 A #!82 LOADS STnF?TUP '/ALUE. 
the proper init- * BFE A? OB STA A O .. X PUTS START CODE INTO ACIA. 
ialization value * lDCATION 962 NOl_!l_D NO!·J BE 2F FOR t-J.1< ITING AND 93: TD READ. 
in the ACIA * TO READ IN A CHARACTER FRON THE TELET'r'PE TUPN ON THE 
section of the * ACIA AND GO TO THE FOLLOl-JING .~·OUTINE: 
chip description .'.~ TT'r'IN .JSR CASIN REAOS IN A CHAR FRON f::E'r'BO.'=tRD. 

T' .JNP CASOUT T'r'PES OUT CHAP ON PF~ INTER. 
appendex. * THE RS232 SHOULO HAVE BEEN STRAPPED TO HALF DUPLEX. 

* 
* IT IS TO BE STRESSEO THAT THE RELIABILIT'r' OF THE 
* CASSETTE CONTROLLER DEPENOS ON THE AD.JUSTNENT o,c THE 
* TRINNER ON THE SIN BOAf?O. IF THE TRINNER IS OUT OF 
* ADJUSTNEN T THE DATA NILL NOT READ JN PPOPERL 'r'. BES IDES 
* USING THE OSCILLOSCOPE TO AD.JUST THE T,t:?JNNER .. IT CP.N F/LSO 
* BE AD.JUSTED B'r' PEAOING IN A STf?ING OF SINGLE CHARACTERS 
* FRON THE CASSETTE AND AD.JUSTING IT UNTJL THE C"f-fAP:~ r::TEF:S 
* S'r'NC IN PP.OPERL r'. THE BEST CHARACTER TO USE IS A STRING 
* OF '"U ··-s. TO READ IN THE STRING FOR TESTING USE.. l·IRITE A 
* LOOP TO GET A CHARACTE.~ FRON THE CASSETTE AND THEN 
* DISPLAr' THAT CHARACTER. A SANPLE .~OUTINE TO 00 THIS JS : 
* A JSR :tFB?E LOAOS A UITH CASSETTE CHAP. 
* J5R $FCAD PDS-VJA PUTCHP ROUTINE. 
* TST $F001 TESTS KEr'BOARD FOR .• A REr'. 
* BPL A 5.'dPS BACK IF NO INPUT. 
:fl THE ABOVE ROUTINE t-JOULD INPUT CHARACCTERS UNTIL A kE'r' 
* ON THE KE'r'BOARD l·JAS DEPRESSED. 
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P'-.."?55 FB24 96 13 
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80357 FB28 96 34 
00358 F82A 80 36 
00359 F82C :39 

00361 
l1f1362 
t10J63 FB2D .SO 48 
00364 
00365 F82F C6 09 
0t1366 FB3J CE 5161 
i_1i:J36? FB.?4 09 
80368 FB35 26 FD 
08369 FB37 5A 
88370 FB38 26 F? 
0t13?1 
ea ... z12 FB .!~A 80 CF 
803?3 F83C SD 10 
8t1J?4 
8t13?5 FS:JE 86 1? 
80316 F840 SO 20 
B03?? F842 1? 
883?8 F843 SD 10 
t103?9 F845 80 18 . 
8i138JJ FB4 7 80 19 

~81 FB49 80 1? 
!: . .s82 
00383 F84B SD 63 
08384 F84D 39 

) 

* INTLZ INITIALIZES THE ACIA CONTROLLER FOR 
* A SPECIFIC TAPE UNIT AT NOUNT TINE. 

* 
INTLZ LD.\' ACIANO X GETS ACIA ADDRESS. 

LDA A #$13 RESETS THE ACIA. 
STA A O .. ,'.\ 
LDA A #OFF SETS ACIA TO 
STA A O .. X /:16 2 STOPS. BIT FORNAT. 
P.TS 

* f..JRTHOR FORNATS THE HEADER ON THE TAPE. 

* 
t·JRTHOP. LOA A 

BSP. 
BSR 
BSR 
LDA ,~ 

BSR 
LOA A 
LD:i 8 
SUB B 
SBC A 
BSF,' 
TBA 
BSR 
LD,'1 A 
BSR 
LOH A 
BSR 
RTS -

#S'r'N 
CASOUT 
CASOUT 

·cASOUT 
#ESC 
CASOUT 
BFRSZE 
8F,'(SZE+:1 
BFRPTR+l 
BFP.PTF? 
CA50UT 

CASOUT 
BLl<NAN 
CASOUT 
BLKNRN+1 
CASO UT 

PUTS 5WIC CHARS ONTO TAPE. 

FOLLONING OUTPUTS LENGTH. 
LOfiD5 LO B'r'TE OF END PT,t;:. 
SUBS :..o B'r'TE OF BEGIN PTF.'. 
SUBS .1-iI B'r'TE OF START PTF:. 
OUTPUTS HI LENGTH B'r'TE. 
LOflDS LO B'r'TE OF LENGTH. 
OUTPUTS LOt,I LENGTH B'r'TE. 
PUTS OUT NANE OF BLOCK. 

PUTS OUT LAST OF NANE. 
RETURNS BACK TO NRTBLK. 

* WRTBLK t.JR I TES OUT A BLOCK OF DATA TO THE CASSETTE. 

* 
/.JRTBLK BSR TURNON TU.RNS ON THE CASSETTE. 
* FOLLONING NAITES FOR CASSETTE TO GET UP TO SPEED. 
J.JRTt10D LDA 8 #TIMCNT LOADS TI NE LOOP COUNTER. 
TINE1 LDX #TTNE NASTE.R TINE LOOP (1/4 SEC ). 
Tif1E2 DEX COUNTS C'r'CLES OF LOOP. 

BNE TINE2 TESTS FOP. FIRST TINE OUT. 
OEC B COUNTS TINES IN LOOP. 
BNE TIMEl Sl<IPS BACK UNTIL DONE. 

* THE T If1E LOOP IS NOt.J FIN I SHED. 
BSR NRTHD.~ NPI TES HEADER ON THE TAPE. 
BSR t.JRTBFR HR I TES OUT BUFFER DATA. 

* FtJLLONING NRITES THE TRA IL.EF.: OUT ONTO THE TAPE. 
/.JRTTLR LDA A #ETB OUTPUTS END-OF-BLOCK CHAR. 

BSR CASOUT ETB IS DISPLA'r'ED AS A "W' . 
TBA A GETS CHECKSUN FRON B. 
85R CASOUT OUTPUTS THE CHECKSU/'1. 
BSR CASOUT OUTPUTS TRAILER FILLER 
BSR CASOUT BYTES. 
BSR CA50UT .. 

* END OF TRAILER HRITING ROUTINE. 
BSR TRNOFF HAL TS CASS ET TE DR I VE. 
RTS 
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60399 FB58 9C JE 
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* J..JRTf:FF.' URITES OUT THE CONTENTS OF THE 
* BUFFER ONTO THE CASSETTE TAPE. 

* 
NRTBFR CLR 8 

LDX 
l./8FR1 LDA A 

ST.'.'-c.' 
BSR 
ABA 
TAB 
LDX 
CPX 
BEL'~ 
INX 
BNE 

BFRPTR 
o .. ,\' 
TNP 
CASOUT 

TNP 
BFRSZE 
CSOEXT 

t-J8FR1 

INIT CHECl<.SUN COUNT. 
ACIA CONTROL NASK. 
LOADS CHAR. FRON BUFFER. 
SAVES BUFFER P TR. 
PUTS CHAR ONTO CASSETTE. 
A GETS A+B. 
8 GETS ff+B. 
RESTORES PTR. INTO BUFFR. 
TESTS IF BUFFER E/'1PT'r'. 
£,X.'I TS NHEN ENPP.l. 
INC POINTER. 
SKIPS BACK IF CHARS. LEFT. 

* CASOUT TAKES THE CHAR IN R AND PUTS IT OUT 
* ONTO THE CASSETTE TAPE. 

* 
CASOUT PSH A 

LD.'.\ 
LDA A 

CA501 BIT A 
BEO 
PUL A 
STA fl 
T5T 
BEt~ 
STA A 

CSOEXT F-·rs 

AC I ANO 
# ·:· .:. 

CA501 

1 .. '~~, 

NOPRNT 
CSOEXT 
$E61E 

SAi/ES CHAR TO REAO OUT. 
.'.-<.' GETS PH'iSICRL ACIA ADDR. 
LOADS CONTROL TEST BITS. 
TESTS IF ACIA BUFFER ENPT'r'. 
LOOPS BACK UNTIL READ'r'. 
GETS DR IG CHAP. 
STORS CHAP INTO ACIA BUFFER. 
TESTS IF PRINTOUT ALLOUED. 
SKIPS PRINTING IF A ft. 
DI SPLA'r'S CHAR ON SCREEN. . 

* 
* 

TURNON TURNS ON THE CASSETTE DRIVE. 

* 
TURNON LD)-:.' 

LDA A 
STA A 
RTS 

AC I ANO 
#ON 
D .. ,\' 

LOADS CASSETTE ACIA ADDRESS. 

TURNS AC I A ON. 

.. 
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PDS-S'r'S2 

DE 
19t7 
A5 
·i-:t .::1· 

Af. 
?Ci 
·") 7 
.;.1 

B? 
39 

.S'D 
:-30 
80 

4F 
,~·7 
• I 

8[1 
.s~~t 
.-. -:" 
~i" 

86 
20 
:3fi 
Lt _..,_ 
.:: { 

86 
Q7 
- · I 

£'::' ., 

86 
Hi 
39 

:s 
01 
00 
F'"' '-· 
01 
OOJR 
OJ 
EOlF 

E4 
26 
5.5 

09 
::: ·:1 
L . .:.. 

17 
04 
54 
f t? 
C18 

07 
47 -· 
09 
ED.'5F 

51 
[10 

* 
* 
* 
* 
CASIN 

CASI Ni 

C INE.\'T 

* 
* 
* 
* 
RD8LI< 
RDNOD 

:+: 

RDTLP. 

f;.'TLR1 

RTLR2 

,,. . 
* TRNOFF 

CASIN REl1DS IN A CHARACTER FRON THE CASSETTE TAPE 
INTO THE A ACCUNULATOR. 

LDA A 
BIT A 
BEt~ 
LD,'i A 
TST 
BEO 
STA A 
F.'TS 

AC I ANO 
#1 
o .. ,\' 
CASIN1 
1 \-' 

,f I I 

NOPPNT 
CI NEXT 
$E01F 

,'.-<: GETS THE ACJ,q ADDRESS. 
LOADS TEST 8 I TS. 
TESTS IF ACCIA BUFFR FULL. 
Sl<." IPS BACK IF NOT IN 'r'ET. 
LORDS IN CHAR FRON TAPE. 
TESTS IF PRINT IS OFF. 
SKIPS DISPLA'r'ING IF 0. 
DISPLA'r'S CHR ON TV. 

RDBLJ< PEAfiS IN ff BLOCK FRON THE CASSETTE 
TAPE INTO BUFFER NENOR'r'. 

BSR TUF?NON TURNS ON TAPE DRIVE. 
BSP RDlif!F.: REAOS IN THE HEADER. 
BSP RDBFR PEADS IN DATA INTO BUFFER. 

FOL!_O!·!ING READS IN TRAILER ANO CHECKS CHECKSUN. 
CLP ,-=t LOADS A 0 FO.~ A GOOD F:EAD. 
STii ,g CST.'=iTS SETS STP!TUS B~'TE TO NO ERR. 
BSF.' C:A.'5 Il·J Il-JF'LITS t:!Jf) -OF-BL1J1:f( 1::Hf1R. 
CNF' A #ETB tTB DISPLA'r'S AS A "l·J1' . 
BEO RTl.F.'1 S.'\° IPS IF NO ETB ERROR. 
LDFt A #ERR4 LOADS TRFtILEF.' ERPOR CODE. 
BRA PTLF.'2 SKIF'S TO STO.r;.E ERROR CODE. 
BSF; CFTSIN REl1DS IN CHECKSUN. 
CBA TESTS CHECKSUN. 
BEQ TRNOFF SKIPS IF OK 
LDA A #EPP5 SETS CHECKSUN ERf'.'OR CODE. 
STA A CSTATS SETS EPPOR STATUS B'r'TE. 
STA A $E0.'5F DI SP. ERR COOE ON SCPEEN. 

END OF TRAILER REFTD IN. 
FOLLOi;JNG TURNS OFF THE CASSETTE DRIVE. 

LOA ,g #OFF LOADS CONNPIND TO TURN 
STA A O .. X OFF ACI,'i CASSETTE ORIVE. 
RTS 

.. 
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FBEC 
FBC[i 
FtliF 
F c- · 1 
-\r i:~ 

/-I=·:- ·~· 
FBF--.5 
Fb'F? 
,C:f: F :·3 
FH.F~..J 

FE'FB 
F8Fi) 
FE. FE 

.5F 
DE 2L~ 

DF 00 
::.:r, .- ""' •.:•C• 
t•°t: JU 
A? DU 
18 
lt~ . .::, ,~ ~r-.;:.c. 
.-~ - EE .:..1 

08 
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* 
* 
* 
RDHDF.' 

:k 

* 
* 
* 

PDBFR 

RBFF~l 

RDHDR FINDS THE STHRT OF THE BLOCK ON THE TAPE.· 
FI CiUF:ES THE BUFFEF: EfJfi R!JD CHEC;..S THE NANE. 

BS,.;,: 
CNP A 
BNE 
BSR 
CNP A 
BNE 
BSF.: 
TAB 
BSR 
ADD A 
.HDC E: 
S T6 ,'1 
STfi B 
BSR 
PSH A 
8 5F: 
Lt-A B 
PUL 8 

5 76 E 
5 1a A 
TST 
fE C! 
C;·:P E' 
SNE 
CNP ff 

ENE 

CFiS IN 
#:3"'r'N 
POHf•F: 
CriSIN 
#LX. 
P.DHC•P 
Cfi SIN 

CASIN 
E::FF.F. TF'+l 
f.'FHF7P 

EFF..' _:::.zE 
CASiti 

CF.5IN 
NOPF.:NT 

.tE J.-:.E. 
!EO.:.F 
ELf-.:NR:·t 
F.' H[* ,:;_·~· 

F.'DHCR 

FOLL OWI NG FINPS THE 
STFR T OF THE HERDER. 

TESTS FOR HEADR CHAR. 
STHRT-OF-H::AD::F.'. 
GOES BACK IF NOT GOOD HDR. 
PEADS IN HI B'r'TE OF LEN. 
SfiVES HI LENGTH B'r'TE. 
INPUTS LO SIZE ( LEN) B'r'TE. 
FORNS POINTER TO THE 
TOP f:'r' TE OF THE BUFFEF'. 
Sif 1/E 5 TH= l-i I BUFF. P TP . 
TO THE CAS:.:ET7E BUFFEF:. 
REt1DS IN ELOC,t~· NRNE. 
SA VES F f,t;_·ST C,!..fAF: OF NANE. 
f.·E·.e:o IN SE.CON[· tHF1R INTO A . 
TESTS i F ,'= F· I !J T IS 1:iFJ=. 
PE5TOh·=s F : PST Nr7NE CHAP . 
SKIPS IF FRI~T FLAG 15 C. 
DISFLA'r'S C.LGr:; :· UANE ON 
ThE CFJ sc.=.EEN. 
TESTS IF. Nr=iNE IS CHECkED. 
S KIP.5 IF NO NA!·IE CHECK. 
TES TS 

TE5 i-S 
Sf<-IFtS 

FI PST CHf~.~ OF t ;FfNE. 
BAO.: IF BAD t:ANE 
s=·,::ot·,!L.i tiFft~;E cri1.::;1:;_'_ 
f.FiCK IF ERO NANE. 

F..D8FP RiHDS NHA I NTD THE NENOR'r' BUFFER FF Oi·I 
THE CASSETTE. 

CLR B !NIT B FOR CHECK SUN. 
LOX 8FRPTF.' LO ff OS START OF BUFFEl~. 
ST,\' TNP 
o ---. c:AS iN ,g GETS CHAR READ IN. ;...,.;:.,.... 
LD.\ ' Ti-iF' v GET.5 BUr-FEF.' PTR. ... 
STA A o .. ,\' STOF:.'5 CHAF: INTO BUFFER. 
ABA H GETS A+B. 
TAB 8 GETS A. 
l.-..n• • 
.r ·" Bl=·,L.?s:·E TE.5 TS IF BUFFER FULL. 

BEO RHC1F·:2 Si<"IPS TO £.\' IT IF RLL "IS I fl. 
INX INC TO NEXT CHAR POSIT IN. 
BNE F.'BF-Rl GOES BACK IF Af\ 'r' LEFT. 

) 
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The SYS2Nf prom is a version of the SYS2N cassette prom w irh o 
software bug fixed. This bug wou ld cause the next bJock of a 

multiblock read to be ski pped if the checksum on the pr P.ceed ing 
block was a 16 and the tape had not been previousl y used. The 

chan~Je is on page 1.0 where the ESC test and branch now bran c hes 

to RDHDRl in stead of ROHDR . 
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~EO DD.JJJ 5;FJF.~·,q[·1 F.: 
{10081 @632 EDIT 
000E:2 0033 @ BLVNAN 
0[H] .g .] 66}5 IOS UFF 
~30t:1 1S1 4 6fr.?8 ~ A1SIF!-lC't 
0863.5 Df1.']A " NOPPNT 
OOCtE't:7 OBJB E'L .;.::" TT,.P 
[!L.;.1;.] :3 7 D03C 

~ 
E'F.c;:PT .~ 

OO.LJ3S' !J63E E'F,~'SZE 
686:39 0041] F'C VAL 

•] 0091 * 
0 tl692 * 
fh_i (i _~ .::- 26FIJ TJNE.'i 
000~:.4 66B1 ON 
>]0(195 0051 1JFF 
t? D"-195 OO;J.:? ET,\ ' 
iJi.Ji:.79? >:.:10:1.6 E" T1fJ 

000:~8 6017 ETB 
filJ8S: 9 0018 £-=-,:_~ 

68100 0054 ERP4 
l f11 0043 E,Of.:5 
~~132 5161 TI f'1E 
(H]J. ll? OD09 TI NC IT 
0 

EOU 
EC!U 
EOU 
EC!U 
ECW 
EOU 
EOU 
EOU 
EOU 
EOU 
EC!U 
EOU 
EOU 
Et~l_I 

EOU 
EOU 
EOU 
£(!i_I 

EC!U 
EOU 
EC! i~! 
E !) f_! 

EDU 
t C:U 
Ei.~L t 
f ;:-, U 
E.:..i :~.t 

EL~l! 
EOU 
f(ii_i 
E C1 J_; 
EOU 
f !"i i_J 

EOU 
EC!U 
£(! !) 
EOU 

NENOR'r' NAP 

$1]0 
!02 
$04 16 8 IT ACC. F'5EUDO REG 8 . 
$ 0 4 _HI B'r'T= OF ARS. 
$ CS _LO B ~TE OF ARR 
JOS 16 BIT APITH PSEUDO .~EG Fi. 
$66 _HI BVTE OF AR~ 
$ 0 ? __ LI] B'r' iE CtF APA. 
$OB B'r1TE USED B'r' ASCB IN FOP TNF'. 
:t;:19 CASSETTE I-0 STATUS B'r' TE 
$0 ,i~ END OF OUTPUT 5'UFFE.I:;_' TE.\T 
:t0C 5Ti1PT OF I / O BUFFEP ( PTP 'i 
!OE PT,r;:. TO END OF I / O BiJFFP. 
:tll Si,~PT OF OUTPUT 8 UF,c::EP. 
$13 F:'H 'r'SICftL CASSETTE NUNB,r;_ _ 

. 114 SiJLtF.:CE F~C; :;_: TE)·~·r l'1tJ 1:/E:="7. 
$ic7 f 1EST. Af~f.!1~1 • F tJF~ TE )-.:'T !1!iJ r/E. 
11 t=t Lf~ST Af)C1F·Es :JF ~:ERL !'tEf1f1JF~.' .. r :. 
$1 1: F' TF~ T1J :: LIP:SE,t;: O!·.l S='":F·EE!-J. 
$1E iEf'fF· l=1 i F1 1_r5£[f B~t }]l_iTSTR. 
:t26 PT!;_' TO END OF LOf!J EO IT TXT. 
!Z'2 F:TP Ti] S T.~ ;~1 T i] .t: HI TE.\1 T_ 
!24 PTP. TO E:UFFRO TXT 5TRPT. 
$::.; t~ PTF.' T1J A7 5_ .. ~.75·L .'? S:J!_!;;: ;:=· i_~·0[.1=. 

$;.'.A HAS P5St-:8LF: 1J?ER!-JCf !/.FL ~;·E. 
-t;:_·c: \/ALLIE ;·;_t : I tf A5St!_ ~~t1 !3!_ _ 

t .~-11 :~[1[:tf1 ,~;ES.: .!_-;F:· SF.~£i~ ='-~:·1~ 1J Ir'-JT. 
:t.:·2 8 IF EC1 I Ti]_~: I 5 t-J1] T ,t;_·L!,tJf·J I !-.~ !::;_ 

! ::-.; 1:ASSETTE 5· !._CJC· t~- fi,Ar-:E. 
!3 .. 5 I - 1J BLiFFE!r;: FUR f1ES· ~i;~ ,13EF:. 
f. .? .'3 Sir~52!·1 c·i~SSETTE AC IA Pfif'!,;_:_ 
:ti.A CFtSSETTE NF!NE PP PIT FLA:]. 
J JEi ;_~ASSETTE E:LtJ1:.'l<: T!r1~:=·£ L-:1JC!E. 
;t.:;c ADD~:. OF I-0 EUFF. FOF' ;::p: _;_ 
$3E LENGTH OF CASS. EU;:FE~: . 
$40 PPOGPAN COUNTEP F !J.;;: F!55f·i . 

P:OLL0£.IING ,'iF.E VAPIFtBLE .\"AL!_!ES. 

EOU :f 2€FO 
P!U $5:!. 
EC!U $ S i 

EL:u_; $ J] .? 

~-~~ (/ J16 
Ec1u :f.1 -. , 
EOU $18 
EC!J.J $ -·r 
EOU $ .-· !_~ 
EOI_.: 26,S].? 
E1_1 u 9 

TINER CDUl,FE F:. 
fiC. I if i/P!L UE TO TUF:'.!·J 
r:.CJA 1/ALL>E T1J STOP 
ENfr-OF- TE.'.~ T 

ON C:~ :.:. 
~ .... ..,:; .~ :::_ 
- ' 1- · - ·. 

::: t..r'NChPON I5E. 
END-OF-TPfiNSNi55 I GN- BL OCV. 
c .\"CAPE TO NON~-TANfYF'0 r-;f, :;_' 
SET FOP TPP ! LER c.c_c,-:,r:. 
SET FOP CHf ;_-K5UN E.:t :; 
TI NE C:NTP. FOP i / ·f. SEC. 
TINES FOP: 2 .~' l/4 SECONDS. 



PAGE oo.? 

.1JiJ10.5 
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5 

POS-5'r'S2 

* .'f.· 

* 
* 

PDS SYSTEM 2 N CASSETTE DRIVERS 

ORG $FBDO 

CASSETTE I-0 ORI\.'EPS 

* THE CASSETTE D,t;: J \/EPS LOAD AND DUNP A BLOC!< OF D.>1TA 
* TO AND F.r;:oN THE CASSETTE. THE'r' HANDLE f:OTH Ti-IE HEADEF.' 
* AND TPFtILEP FOPNFtTTINS 
* THE DP I ~/EPS AF:'E SET UP fF' A SET OF SUE'P.'iJUT INES 
* CALLED B~' THE E,\E CUT I VE OF.: THE USER ... 5 PPOGPflNS. 
:f : 

:f; 

:f: 

* LOt·I NE.NOP~' ADDPE55ES USED B'r' THE DP IV~PS A ,~' E . 

* 
:+; LISE[' T1J ST1JF?E If-iPLIT f;~' F.~ CO[i£ . CS TATS AT 89 
* 2 CHA.9. NA.~·E OF BLO·: V BL KNAN AT -. ~ 

.. ::: . .;:. 

* 
* :f: 

:+: 
:f; 

:f: 

AC I P.ND 
NOPPNT 
BFPPTF' 
BFF5ZE 

AT 
AT 
R ... .. I 

AT 

":7· C1 
-~-'- ' 

?A 
"".".'·,-. _ .. ,_. 

J.E 

PTR. TO THE ACIFI CUP.·P~NTL 'r' USED. 
PP I NT FLFtiJ FOP BL OCI . NA'·'E. 
5TAF:T OF CASSETTE I - C! BUFFER. 
END · DF CASSETTE DATA BUFFEP. 

* THE DPI VEPS CAN E:E F:UN FRON THE PDS-S'r'52N SOF'Tf..iAPE 
;+; S'r'STEt'f., t·.l:"-!IC!-f c· c1tifT :CrI~-1 THE i:ASSETTE LtJ.if.'1 A/V [.1 [:1.~J~·: r:· 
=f: C1Jtrff-!A!IC1S ! !·i Tl-:'E E~\:~c·.. Oi9 FF.C Llt~t ·r:Lt.E :0 £>5- 1;,:.-:;·.A_, t:.:.HEPC T;~i~ 

:+: C1 F~ I '/ ,=:.·F1S i~ ,;;_1E C:PLLE[.1 TH,I;_'tJLiGf-i i i-tE [1~8 ~!1j 1JEF.r . 

* THE DPI '/EPS DISPLH ~·· PEPTINENT [iftT,Cf •:JN ! HE S1: PEEN 
* UHEN kP IT I NG OP F:Ei:D I N:] FF.'ON THE CASSETTES. CN A !.;,;_I TE ,, 
* THE CHAPACTE,~S BE I NG i-iPI TTEN ONTO THE C .'i~~5ETTE ti PE 
* DI SPLF!<r'ED IN Tf-iE SE·.: OND CHAPFtCTEP POSIT J1JN ,=P1Y ·1 ThE 
:+: UPPE,c;:. PIGHT i-!i=tN:.i COS'NEt;_ DF Ti-fE SC,';_EEN. ON 6 .;;EF•L TH~ 

:+: l~f-fl~ ;~f~C' TEF1S E,'Ei l-IG f~EAC1 J;'-J f~RE [ 1J=-;F:L i=t'r'£[.1 Ill;~·~ ~ ;~:F1 EF.: 

* PIGHT HAt·W COF.NEP i] ,C T.HE sc.~=EN. THE NANE 1JF T.HE EL O( .. '-. 
;f: (; !_IF:F..1£ /'JTL ~r f :E I !'/Ci i;_1EriC! t]1~ 5E:~ ,~ ;::H£[.i !]~/EF.: I_:: [ t ; 3"!0L~ ::3E[1 : \

1
·/ r -;.C 

* PI!Jf-fT HP!ND SIDE OF THE SEi:OND LINE THE EP.=·c .r;· COt1E FOF' 
:;.: .~ 1~'E,::rf) IS C1 ISF:Lt=(r:EC! ,_-:.\1 THE. it;,t!(ji-iT SIC1E (!.c Tl-!E T.:=:·! .F1

[ Li t\ .E 
* NO CH.L:/NCiE IN Ch.;PACTE.t:: NEANS THAT Ti-iE ?E,.::t 1 Ul:'.tS C" . _v_ 
* Ft "C '' NEPNS Tf-£F.E !!SS A C.HECVSUN EPPDP C·N J.!: = EL •J .:> :. 
:f: A "Til r·1EH .#~s T~'-ifiT TH~ t-J.Q :J~J;] f·/!_f!118E1r;: :JF·- E 'r"!E~ i·JEF:E ,r;,·£.C:.:.1 

* INPL "r' Ft CHECF:SUN E.~ .~DP ALONG NI TH Tf-iE H?..=tI LE.:::: E.=,::;_·J .=. 

:rl' THE c:STAT5 (CF!SSETTE STl~l.1_!5) 8)-' TE i1JIL L c ;:} t.l TP: J~,/ ~ l 1 

-+< I F T:LfE BLOCK PE.ct:·, I N UPS 0. K. IF IT !,i.SS . .::: E6Ci ,~· = _::.:·, · -' 1 

* WILL CONTAIN A SJ FO~ TRA ILER ERRPOR O? A 47 ~OP A 
* CHE05UN EPPOP C!Jf1E ;_rpoN £.\ 'IT FRON THE FOUT I NE. 

* 5ETTIN'J THE !/O;:.eNT UiO PRINTING) f'LP 1:J ' '] . .::f i:t I.ff !...!.. 
* -r ip TH- 1·1"-FL- " "C -w·Ai:;;;,o ---~.-- lA- I TH .- --c,-C" I vu ~·r'1 · -· ~ J_, • t: ,,..' .=r . 1 

1~ ':' 1_1 i J_ 1 , 11 , • , L. I t:. .:-: ~ i_ r< :=. ~'if- I ': t. __ tlf l'\ J.. f' •_: 

* CASSETTE PEAD Ah0 i·J,r;_•J TE .. E.\ CEPT F'1JP. THE T ~' C E;;»i: JF.' 
'" CODES.. lJHI CH HPE ALl·h=t'r'S fr I SPLA't'ED J-JHEN T,li'iE '-:-' OCCUF' . 

) 
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08160 
001t:1 
f .t72 
(~6]: 

00164 
0016.'5 
61]166 
00167 
00168 
0 0169 
001?0 
00171 
001?2 
001 (]: 
001 ?4 
0817.'5 
OC176 
08177 
O@i ?S 
00179 
60181] 
DC1Bi 
00182 
fi81EC 
80184 
001E.5 
00186 

L~ .9,9 

001 '99 
00190 
601.91 
06192 
(!l.]193: 
00194 
60195 
60196 
0019? 
f1Di98 
l.].i]l99 
B020tl 
60~[11 
[10202 
01;;.1;;::0.7 
0 1]2 ft 4 
it.10205 
0020t7 
80287 
13020.S 
002~19 

Otl210 
00211 
t=~ ,., -?12 
\_... 

PDS-S~'S2 

* IF H IE FI.~ST B'r' TE OF 8UJJAN ( f.'LOO:· NANE.> 15 A 0 
* NHEN THE PEAD E'LOO.:· POUT I NE 15 ENTEPED.. THE NEXT 8L OCf: .. · 
* NILL BE PEAf! FPON TAPE NO NATTE.~· UHAT THE N.ANE LlF Ti-IE 
* TAPE BLOC!<" 15. 1_iN THE S'r'52N EXEC.. A Ct_lNTPC·L SPflCE 
* CHA,i;::ACTE.c;: CAN BE H 'PED IN ii5 THE F IP.ST CHAPACTEP OF THE 
* NANE IN THE LOAD BLOCf.::" CONNAND. THUS .. A <'CNTL L_) r:' CNTL 
* SPACE.! (){.> NOUL D PEiW I N THE NEXT BLOCK ON THE T;rPE. 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* :+: 

* 
* 
* 
* 
* 
* 
* 
* :f: 

THE TAPE FO.'\NAT JS : 
S1r'N 
5'r'N 
5'r'N 
ESC 
HI B~'TE OF 16 BI T PL OCK LENGTH 
LON 8 'r' TE OF BLOCV LENGTH 
FIPST CHAP OF Bf...OC f.::" NANE 
SECOND CHA.t;:AC TE.r;: OF NFiNE 
DA TA 

DATft 
ETB 
1:.·HEC: :'C5.~ft"1 
CHECf:'SUN 

=+> CHECVSUN 
* CHECKSUN 

* 
* 
* * THE CHEC/.::SUN IS CALCULA TED F.t;ON 
* 15 F.'EAD I N FPON hfE CFtSSETTE BUFFER 

* 
* 

Tl-rE OF TA .. U'-i ! 1: .L-l 
F'E~-:IC1 It·i1J Iii i'1 E.l11'J.~: ;r'. 

* THE FOPNA T FOP THE CA55ETTE E:UFFEP IS: 

* 
* 
* 
* 
* 
·"' 
* * UHEN [ 1Ff TA IS .~Efi[i I N.. THE RE.'1[• ROUTI NE SETS "8;::::::S::E " 
* TO PO I NT TO THE t,.;5 T CHFC.'A1_~ TEF' F:E..AD INT 1:i Ti-£ E'UFFEF.:. 
* NOTE THFiT THEPE IS NO O\iE,;;_'FLON CHECF Ul-fej C1AT6 JS :: ::;:. [1 
* INTO NEN 1JF.."r' . ON OU TP UT TO THE Cf!SSETTE. Ti-··:: E' i... _! :_' f:. 
* LENGTH IS CAL.CULfHED FPON THE BFPPTP ANt • BF.r;:·s::~ P:~1JN TER5. 

* THE PEAD f.'LOCf\' ANf1 t-1.~ ITE BLOCf<." ROUTINES PUTONFi T! Cr~U.. 'r: 
* TU.~N ON AND OFF THE Ct155ETTE. 



PAGE 005 

00214 
00215 
l_lJ'.'1~?16 

~·1? 
00218 
60219 
60220 
08221 
[1[1222 
00222· 
1][1224 
00225 
00226 
00227 
0022.'3 
00229 
00230 
i).02'.?1 
tlf12J2 
082.?J: 
002?4 
602.7:5 
002 .;:6 
002.?? 
002.s·.s 
eo2z~=i 

Dff240 
08241 
' ~, .J . - , '. '1.:: 
~·47 
[10244 
ftfl245 
f10246 
0024? 
f~l248 
00249 
8 0251] 
BD2.51 
60252 
0025.? 
00254 
0~:~:25 .5 
t1[1256 
002.57 
60258 
0025; 
60260 
0 1.J261. 
ftl]2'62 
i.]0215.? 
60264 
00265 
06266 

.... --: I:>( 
\. ,·· -, 
~.:..·~ ,'j 

60269 
00270 
0 

POS-S<r'S2 

THE ADDRESSES OF THE F'OUTINES FOR CON TROLLING 
THE CASSETTE ARE AS FOLLOUS : 

I NI TIALIZES THE ACIA FOF' USE. 

* 
* 
* 
* 
* 
* 
* 

I NTLZ - Ff: OO 
t·IF:TBL K - F820 
RDE:L!< - F891 
t·!R TNOD - FB2F 

NR I TES A FORNA TTED BLOCK TO C,11SSETTE 
READS IN A FO RMATTED BLOCK OF TAPE 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

RDNOO - FB:?3 
NR I TES A BLOCK TO A .RUNN I NCi CASSETTE 
PEA OS A BLOC!-~· F,t:;'ON A ,t;,·UNN I NG TAPE. 

CASOUT FB62 
CASIN FB?E 
TURNON - FB77 
T.r;;NOFF - FBBO 

NP r TES OUT ON TO TAPE TH:= E: 'r; TE IN Fl. 
READS IN ,g B'r'TE INTO ACCUN ti 
TURNS ON THE CASSETTE DP I l/E. 

THE TUPNS OFF T.HE CASSETTE DP I '/E NHEN 
POINTR TO ACIA IS PASSED IN THE X c.r:,, 

r-: . .l-. '-' . 

* 

NOTE THAT ALL THE ABOVE POUTINES ARE SUBPOUTINES TH,'iT 
ARE ENTERED f: 'r' A J S ,t;,· OF: BSP CALL. 

USING THE CASSETTE DRI VERS. 

* IF THE EPPONS ON THE CPU BOAP:D ARE THE S'r'52N OP T.1-f[ 
* S'r'S2D PF?ONS.. THE DP IVERS APE USED B'r' THE I ( i NI T I AL I ZE..i .. 
* L (L!J,A[i ,ct~1 Lit11 1::ASSETTE.J i~t·J[i 5 (5/lj :~E OtJTi] 1::,gss~TTE ) 

:f : CONNANDS TH.A T ,SPE A PFtPT OF TH~ S'r'S -2 EXECUTI VE. 

:;. IF THE cc·u FR 1_it·!S 5'F Jt.f(] USE[• APE THE PD5- V3A OF' T!-iE 
* PDS- V?N OF.' 1/.?D F'PiJN SE TS.. !i-•E:J THE USER f-1US T S~ T UP Tf-fE 
* F' O I NTEP5 AN:~) CALL Tf-iE POUT It-ES .~I NSELF.. US I NG TSE 
* OEBUiJGEP ON Ti-!E CPU PP!JN5. (NOTE THAT THE V.?Pt AN[i i/7."N 
* DEBUGGEP5 ~· ' r=!P'i' .. FO.r:;'._' I NST6NCE THE '/ ~,g GO CiJt·1:·~PNf1 IS ,.::; ·· (] ··· 
:+: £.j,Lf JLE Tf-fE 1/?N GO CONNFtNO IS A .·· c NTL a ···. F'EFEP TO T.LfE 
:+: Lf.5£,~:S f•1l~ r;.l!_if1L F!) ,t:;_' fr ETA I LES . . > 

* * l_ISE1) B'r' THE C1 ,~1 I '/ f. .. . ~i5 AS FL At35 A!~[.; Pfj I !·JTE.95 At/[) I f·I I:? ,~;_ I ::E 
* THE LOCATIONS. THE ACIANO .. 8L KNAN.. BFF:PiR FtND 8FP.:.ZE 
* SHOULD N0!.-1 BE G H'EN VALUES. 
* AC I AN1J .£,!OULD PG I NT TO FG50 FOR HE FI P~T CASSETTE .~ .~;:; 
* TO F06!J FOP THE SECOND C.A55ETTE O.C: I \IE. 
* A SINPL E F'F.'OC:?,.:tN TO Ci.::LL THE ,~i_UTINE:= S,'-:iJi_ :;_~, r;C·/.! 2= 

) 

* UPITTEN. OPEN LOCATI 1 N '?Jt""1. T'r'PE IN TH-:.OU1j t-1 Ti-iE Dc 5 :_iD·::Ei? * THE r 1~JL"TP. · .i,; ,1~. T[L, ··· 1·-.- r.~,. ~e.; '.-:.':..-' ,r'J,fc p ::: tc: xv IS THE 5=1~., -: > .-·, ::: - · : = ~.,_ 
J. ~· -· -- ' · f . if _ -- - · · -7t" ,. ,, , .. !'. r 'T l. · " ~-- · ~ - - . L-* LIF THE c·, ,C ~ i F' .C:r, r.1 r:> J (.' ,Ct:;· O!lLJ-1TlJ.= ... u~~ "';:- Pi'.1 ,Cfi i;.· fJ..,;1-rr.:. ; ,_1 T'r.-T,-: .. ~ .· J --· ·-"- ... , ' - '· ,,_ .... 1· _ . l . ... . ~1 ~ _ ,, , .... . , _ - ·- .... _ .. 

* OP. :..::.1 FOP PEP.O [ NG A BL.CCV L p 2D Fi. R t.Jl~ IT I 1<JI] ii E:Li]C i::. :r-:us. 
* TO INI TI PILIZE .SN .8C I Ft .. ACiflNO UDULD BE Lo ,,:;,:•EC· iJIT.'-i 
* TH= ~DDRES5 OF Tf-7E nC ft~ :=i ,>JD T.'-fE USER HOU:... '.:1 rh=N JU!'·P Tc~ ThE 
* ,r;..·ou TI NE AT 900 E'r' OPEN ItJ1'J 90[1 A JD JU!·. p It~ ·.J TO IT u I T rf 
* THE ·· !] ··· CCNi1AND. THE F.:OU Ti Nc J.JOULD BE 1-=15 ,= '..iL L1:1i·/S. 

* 
*CALL ::ioo 

9t11 
9 Ci2 
903 
904 
905 

f:f• 
FB 
00 
/C: 
I '-

FE 
4F 

JSR ~'i)l(.11/Elit. 
HI B'r'TE OF,.FWUTI NE iJADf1.'?E55 
LOi·J B'r'TE OF~t:1R I VER!°liBf:i'RE:i_-. 
.TNP 
AOOPESS OF THE DEBUGGER ON 
THE PDS V3A PPON 5ET 
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08276 
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00279 
00280 
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6[1282 
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00286 
tl [1 :;.' .i;: 7 
[t J]~'E! S' 

~Jf.t:.:'S'9 
Je2~=- o 
D02:=i1 
Off :2~;, 2 
0023} 
60294 

PDS-S'r'S2 

* THE ACIA NOULD NON BE INITIALIZED AND CON TPOL UOUL D 
* HAVE RETUF.:NEU TO THE f 1E8UGGEP. TO i'EAD IN A BLOCK .. 
* THE NANE NO!IU'• BE PUT IN BL.'<HAN AND LOCATION ~:;02 1-JOULD 
* 8£ CHANGED TO 91. THE USER l·!OULD THEN JUNP TO 900. 
."f: 

* TO TEST THE CASSETTE.. SET BFRP TR TO £060 rtND 8FPSZE 
* TO EODF. THIS NILL AL LO!·l THE USE.~ TO t-1.C:::ITE OUT DP.TA 
* FRON THE FOURTH .. FIFTH .. SI.\'TH AND SEVENTH L I NE DF THE 
* CRT DI5PLA 'r' ANO THEN PEAft IT Bt1C.~:· ON TO THE DISPLPt'r'. DATA 
* tAN BE T'r'PED ON TO THE SCPEEN B'r' OPENING A LciCP!T I ON JI I TH 
* THE CiEBUGGEP AND THEN NOV ING THE CU.ctSOR APOUNO THE SCPEEN 
* TO CHANGE THE CHAPACTEP'S. THIS IS PO::SIBLE BECAUSE THE 
* ROUTINE TO INPUT AN ADD.~ESS CALLS THE· ED I To.;.· FOP n .F'UT. 

* * THE DP I VE~ ,t;;OUT I NES CAN ALSO BE USED TO PE9FO.C.'N 
* I-0 !·fl TH A NODEN OP TELET't'PE. THE NA H I HAPfit·J.'1 ,~E 
:+: DIFFEPENCE BETNE:=N THE CASSETTE ANO NODEN/TT'r' IS Tl-IAT THE 
* CASSETTE Hfi5 r'·i DIVI DE 9 1r1 16 CLOCV AND IS UN IC1 I PEC TI O!J.AL 
* l·JHJ LE THE t-:ODEN/TT'r' HA VE A OI '/ IDE B'T' 64 . CLCu:. f:: .SNC.1 CtiN EE 
* BIDIPECTION.'iL. BECAUSE OF TiiE CLOCK ChfitF.£ h fE ACIA NUST 
:+: BE TUF?NED ON U ! h i A ft IFFE.C::ENT VALUE BEFOP:E THE R~~[' BL ~:.·~~K 
:f: OR UP I TE BL !]C f( ROUTI NES APE F. NTE;Eo. TG n::'"- N :JN THE AC! Fi 
* STOPE THE '/ALUE --- 52 .-· INTO LOC:fi TJCW FIJ .50 DP F060. ONCE 

00295 B2 will produce :+: IT I S TUF.'NED ON .. EITf-l EP Cf t51 N OR CASOUT f'1P 'r' 5'E C:=ti_;__=[. 
00296 a sign el of eight * REFE"1 TEDL 'r' o:=: UP I TE NODEN BL OC ~:.:" CU,~· TNOD .~· OF_' PE~: · t·1 1:/'Et·~ 
002:=i7 data b its and 2 :+: C~'C1 /·1:_1i)) i_"':AN BE 1~:ALL ED ONCE. hP T1\00 ·~ F.'DN!JD ,::i .~c Ti-1~ 5~;'fE 

'.~. 1 ~::._:_· _·w~ ·-~.· stop bits. If .'~·-· f!S UPTBU:." & ,>;_·[. .,r:;: L i..:· E:\'CEPT THE1:' DO NOT TU.:::.'N ON Ti-E p,_:· :..;. h 
~ ~ T PF1!J 1.J.C. l=tt11 Ti] ;:.~·EA~·, I f·i !u t::·L l] l-:f( 1_:;: c~,~ ?A F:~ :.~t'1 A :.·! ~![:1 = .. ·.; _-:.:;: : T •'rr' 
~··ou the TT Y opera tes -t< WJULD THUS BE (F'LR1_:ED t:EFrJPE THE ... CAL L ··· POUT I 1/E ) · 
6030!. on a different :+: :J l=A DE .?.S Lo.:..; ,1::.CJANO U}.'~[15 AC i a :='OI NTTcF. 
ftiJ.?62 code, look up :+: 8FC: 86 82 l.D,'-1 A #!B2 LOADS ST6,~TUP '/:=:L ~iE. 
063-02. the proper in it- * .SFE P.? 00 5Tli A O .. X PUTS 5TAP T COC•E P ih' ;==u: I . .::: . 
ft t.13@4 ialization value * LOC.ATION 902 U!JU! ... D NO!·J SE 2F !="OF: UP.ITI NG AND 9~: TO PE.ci .:1

• 

tJo.:::-05 in the ACI A * TO PEFW IN Pf CHFIF'ACTEP FPON T,LfE TELETYP E Tu,;;;_v C'N T,1-iE 
O@.J·g5 section of the * ACIA FfND CiO TO THE FOLLONINI] POUTINE: 
06.JO? * TT'r'IN .JSP CASI N PEADS IN R CHAP FPON f::E 11'8 .J=tPC1

• 

01.J?OB chip descripl°ion * J NP CASOUT T'r'FES OUT CHA,~ ON PP.JN TEF.: . 
~J6.?D9 appendex. * THE R52:J2 SHOULD HAVE BEEN ST~:AF'PEft TO HALF DUPLE.\'. 
C8J10 * 
38211 * 
C!JJ1 2 
(H].?13.' 
frD!. 14 
00.7:15 
[1[t .J'i 6 
~JO Ji?' 
00:?1.9 
0.:1219 
fHJ32D 
Otl.?21. 
@f1J22 
D8J2? 
j~ -i;24 

: .-. c 
• .:.:, .._1 

tlDJ2b 
00327 
Bt122:3 
lJ 

* IT IS TO BE 5TPE55EO THAT THE PELIABILIT'r' OF T.:..:= 
* CASSETTE CONTF'DL LER DEPENDS !JN THE AOJUSTNENT o.= n ... E 
* TRI NNER ON THE 5IN BOAF~l·. IF THE TRI NNEP IS CUT ~: ::-
:1< ADJU5TNENT THE DAT,g NILL NO T. ,,...E.'10 I l PPlJF'E.~L'r'.· 8ES! ::1E5 
* USING THE 05CILL DS.i:;opE TO ADJUST THE TPI !'!t·1EP.. JT 1 ... ~ • .:.:·J P!...50 
* BE Af1.JU5 TEO Br' F'EAC•INO IN A ST.~ING OF SI NGL E Ch.A.Ct=£TEF.::~ 
* FRON THE CFiSSE TTE ANfi AC1JUS TING IT UN TIL THE C'-f .~~ .::.: ,:r::=s 
* S'r'NC I N PPOPEP!... 'r'. T,uE BEST Ci-!AR,'=tCTER Tl.. USE IS ,- 5-:~ I t/ (3 
* OF -· u·--s. TO PEAD IN THE STPING FOf~· TESTING U5E .. kPITE .-i 
* LOOP TO CiET A CHAP.qc TEP FRON THE CR55ETTE AN[.• Ti-EN 
* DISPLAY THA T CHA .~· ,;~CTEF:'. A 5A.'·1PLE Rt..UTI IE TO f•O Trf IS JS : 
* A .JSR :JFB?E LOAOS A tc/I TH CASSETTE CHA.C:.'. 
* JSR $FCrlD PfiS - V3A PUTCH.~ F!vUTI!E. 
* TST :tFOiJ1 TESTS ·:E 'r'BOFIPO FOR A KE'r'. 
* BPL A SKIPS BliCK IF NO INPUT. 
.'ft THE ABOVE F20UTINE NOULD I NPUT CHl~RACCTEPS UNTIL l-1 VE':i 
* ON THE kEr'BO.~RD l·JAS DEPRESSED. 



PAGE 00? 

l~03Jt1 
083J1 
( : .12 

PDS-S'r'S2 

* 
* 
* 

INTLZ INITIALIZES THE ACIA CONTROLLER FOR 
A SPECIFIC TAPE UNIT AT NOUNT TINE. 

t __ ,JJ FBOO 
88334 FBO.? 
t1t1JJ5 F804 
tW3J6 F806 
8033? F808 
88J:J.'3 FBOH 

DE JS INTLZ LDX ACIANO ,\' GETS AC I A ADDRESS. 
RESETS THE AC IA. 

t1034tl 
[18]41 
00342 F868 
0024 .l FBOO 
OtTJ44 F86F 
0034.'5 FB11 
138346 FBiJ 
f1ft .?4? FB15 
00348 FB1? 
ft8J49 F819 
OtlJ.5D FB1B 
0835:1.. F81D 
80352 FB1F 
gg353 F821. 
Bft2:54 F822 
Bt1J·55 F824 

..:'.57 FB28 
fltl358 FB2A 
00359 F82C 

00361 
66362 
00361: F82D 
88364 
06365 F82F 
00366 F83J 
80367 FB?4 
ggJ6B FBJ.5 
i.JiJ369 F83( 
003?0 FBJ::i 

002 72 FRlA 
tltlJ?J FBJC 
~.1t13 ?4 
t~63?.5 FB3E 
80376 F840 
1Jfl3?? FB42 
Otl:?.78 FB4J 
(h.:1379 F845 
t1!JJ80 F847 
,~ ,181. F849 
~382 

0 .-
._./") 

A? 
1'3t7 
f17 
J9 

8t7 
BO 
80 
.SD 
86 
8[1 

96 
D6 
DO 
92 
.SD 
17 
,S'f' 
96 
.S[i 

96 
:5'[1 
39 

BD 

Ct: 
CE 
09 
;;.·6-
.5A 
26-

80 
6'[1 

~ .-
<.. ·C• 

80 
i? 
8[1 

80 
80 
8D 

Ls 
00 
51 
00 

it: 
53 
51 
4F 
18 
48 
/C 
·..:· !.... 

JF 
.'][1 

.SC 
41 

~~E 
33 
-.A . .:;. 

J4 ... . -
·.Sb 

40 .... 

09 
5161 

FD 

f:."7 
' I 

CF 
10 

1? 
20 

1D 
18 
19 
1? 

00383 F848 80 63 
08284 FB4D 39 

* 
* 
t.JPTHDR 

* 
* 
WRTSLk.' 

* 
l·JPTN!JD 
TINE1 
TINE2 

* 

·I< 

iJRTTLR 

* 

LOH A #$13 
STA A O .. X 
LDA A #OFF SETS AC IA TO 
STA A O .. .\' .>':16 2 STOPS. BIT FORl1AT. 
RTS 

WRTHDP. FORNATS THE HEADER ON THE TAPE. 

L.DA A 
85P. 
BSP 
BSR 
LDA ,g 
BSF: 
LDA A 
LD:-i B 
SUB 8 
SBC A 
BSF..· 
TBA 
E:5F.' 
LDf1 A 
BSP. 
LDA A 
ecn _ .(':. 

RTS 

#S'r'N · 
CASOUT 
CASOUT 

.CASDUT 
#ESC: 
CASOUT 
BFRSZE 
BFPSZE+l 
8FPPTR+1 
BFRPT.'( 
CA50UT 

CASOUT 
BLl<NFtN 
CASOUT 
BL KNf1N+1 
CASOU T 

PUTS S'r'NC CHAF?S ONTO TAPE. 

FOLLONING OUTPUT5 LENG TH. 
LOfiDS LO B<r'TE OF ENO PTF:. 
SUBS LO B'r TE OF BEGIN PTP. 
SUBS HI sirTE o.= START PTP. 
OUTPUTS HI LENGTH 8'r1TE. 
LtJtWS LO 81r'TE OF LENl]Tf.i. 
OUTPUTS LOH LENGTH B'r'TE. 
PUTS OUT NPNE OF BL OCV. 

PUTS OUT LAST CIF NAt1E. · 
.RETURNS BACK TO NRTBLK. 

L·!RTSLi<" L·JR I TES OUT A BLOCV OF ORTA TO THE CHSSETTE. 

BSR TUPNIJN TUF'NS ON THE CASSETTE. 
FDLLONING tJAITES FOR CASSETTE TD GET UP TCi SPEED. 

Lf1A 8 #T If1CNT LOADS TINE LOLP COUNTER. 
LDX #T TNE NASTER TI NE LOOP ( 1 / 4 5EC.:r. 
DE.\' COUNTS Ct,'CLES OF LOOP. 
BNE TINE2 TESTS FOF: F I;;_'ST TI NE OUT. 
DEC B COUNTS TI NES IN LOOP. 
BNE TINE1 SKIPS B:::icv UNTIL DONE. 

THE Tlt1E LOOP IS NON FINISHED. 
8SF2 fl?THDe t>fP ITES HEADEF' Ot·i THE TAPE. 
BSF' i.·1RT8FR NPITE5 OUT BUFFEP OATA. 

F1)L LON I NG UP I TES THE TR .'i IL.ER CU T ONTO TH'= UWE. 
LDA A #ETB OUTPUTS ENO-OF-8LtJ1-~K C.1-iftP. 
BSR C.RSOUT ETB IS DISPLA'r'ED .AS A ":.!'' . 
TBA A GETS CHECF:SUN FROf'1 B. 
BSP CHSCIUT OUTPUTS THE CHECKSUN. 
BSR CASOUT OU TPUTS TRAILER FILLE.R 
BSR CASOUT B'r'TES. 
BSR CA·~ou r 

END OF TRAILER UP I T I NG ROUT I NE. 
BSR TRNOFF HALTS CASSETTE DRIVE. 
RTS 



PAGE 008 PDS-S'r1S2 

0038? 
1:vq:ss 

@l390 
ftt.1391 F84E 5F 
00392 F84F DE JC 
OtG9:J: FB5L A6 00 
00394 F853 DF 00 
BtG95 F85.5 SD 08 
80396 FB5? 18 
8039? FB.58 16 
8039:::J F859 DE OD 
00399 F858 9C JE 
00400 FB5D 2? 1? 
Btl401 F85F 08 
80402 F860 26 EF 

@0404 
Ot:.1485 
00466 
;][140? 
08408 FB62 .1:t7 

iflY F863 DE 38 
fJef4iB F865 86 02 

· 0041. l FB67 AS OB 
68412 FB69 2? FC 
t.1ft41 :s F86B J2 
f10414 F86C A? Bl 
00415 F86E ?D OOJA 
ft041.6 F B ?1. 2? 03 
0041? FS?."?: 8? EOlE 
00418 F8?6 39 

00420 
tltl421 
Ot1422 
80423 FB?? DE .?8 
80424 F8?9 86 81 
06425 FB?B A? 80 
80426 F8?D 39 

* 
* 
* 
* 

NRTBFR £.!RITES OUT THE CONTENTS OF THE 
BUFFER ONTO THE CASSETTE TAPE. 

URTBFR CLR 8 IN IT CHECKSUt-1 COUNT. 
liCIA CONTROL NASK. LDX 

l<JSFRl LDA A 
sn:: 

BFRPTR 
o .. x 
TNP 
CA50UT 

LORDS CHAR. FRON BUFFER. 
SAVES BUFFER PTR. 

* 
* 
* 
* CASOU T 

CSOEXT 

* 
* 
* 
TU,(( NON 

BSR 
HBA 
TAB 
LDX 
CP.\' 
BEO 
INX 
BNE 

TNP 
BFRSZE 
CSOEXT 

t.JBF.Rl 

PUTS C:HAR ONTO CASSETTE. 
A GETS A+B. 
8 C:iETS ft+B. 
RESTOHES PTR. INTO BUFFR. 
TESTS IF BUFFER ENPT'r'. 
E.'.\'I TS NHEN ENPT'r'. 
INC POINTER. 
s·rIPS BACK IF CHARS. LEFT. 

CASOUT iAl<ES THE CHli P I N A AND PUTS IT OUT 
ONTO THE CF!SSETTE TAPE. 

PSl-f f j 

.L D,~~· 

LOA A 
BIT A 
BEO 
PUL H 
STA A 
T.~-:T 
BEQ 
STH A 
,i;:Ts 

6CIANO 
# ~., 
~ 

CA501 

1 .. ,\ ' 
NOPRNT 
CSOEXT 
$E01E 

SAVES CH,g ;~ TO READ OU T. 
,\ ' GETS PH'iSICf !L. ACI A f1Uf.•F.:. 
LOADS CONTROL TEST BITS. 
TES TS IF AC I A BUFFEF.' ENPT'r'. 
LOOPS BACV UNTIL READ 'r'. 
GETS OP I G CHAP. 
STOPS CHAR INTO FtCJ,q BUFFEP. 
TESTS IF FRINTOUT AL. LJt,jf [·. 
SKIPS PR INTING !F A 0. 
DI SPLA'r'S CHHR ON SCREEN. . 

TUR NON TURNS ON THE C.ASSETTE DR I VE. 

LC1){ · 

LDH A 
STA A 
RTS 

AC I ANO 
#ON 
tl .. ,'.Y,' 

LOliDS CASSETTE ACIA fiDC1 .RE'3'_~. 

TURNS ACIA ON. 

.. 

.) 



PAGE 809 

Ot1429 
004J.O 
F "'..f:Jl 

J:2 
00433: FB?E 
6043:4 FBS'O 
06 4 .J.'5 FB.92 
013426 F884 
8043? FBB6 
004.?8 FB:S'S· 
Oi:.1439 F888 
.0[1440 FB.SD 
t10441 FB90 

66443: 
]044 4 
06445 
00446 
1][144? FB91 
0644.S FB93: 
t16449 r: f1·::;.5 
00450 
~11l451. F89? 
),.,_).'52 ,cp~:;J :3 

>.:.104.55: FB?S 
60454 FB~C· 

60455 r·s:~E 
''.10456 FBAJJ 
eo45;::· FSA2 
004 -'5:3 FB.A4 
ftt.]4.59 Fe,q,5 
L1046iJ FSA? 
00461 F8A9 
fH3462 FB ftB 
60462 FBAD 
BB464 
(10465 
0041'-6 FBBO 
[10467 FB82 
08468 FB84 

PDS-S'r'S2 

DE 7" 1:' 
.... •. t_• 

I, .-
1: 111::i 01 
A5 00 
.,~ FC .;;,.,· 

A6 01 
([1 J.JO:J:A 
.-, ~ 

.:;:. ,· OJ 
~-::' EO.iF .... , --. .:,:.7 

:=:D £4 
,'-j{ 1 ~:tt 

8D 55 

4F 
9 ;-~ tf :; 
8[.t . - ., 

::. :::. 
·.=. -'! 17 ,_._,_ 
:;_:7 04 
86 54 
20 f17 
8 [) DE: 
11 
27 07 
a'3 t7 47 

~-

::;17 09 
{::.•-::' 
,_: I E"85F 

86 51 
A? ff 0 
39 

* CA5IN RE1WS IN A CHARACTER FRON THE CASSETTE TAPE 
* INTO THE A ACCUNULATOR. 

* 
* 
CASIN 

CASIN1 

CINE.\'T 

* 
* 
* :f; 

~1[.'8Lf<. 

.~DNOD 

:f : 

F·c··TLF.1 

F..' TL,c;:1 

f;:TLe2 

* 
* TRNLiFF 

LDX AC:IHNO ,~\' GETS THE ACIA ADDRESS. 
LOA A #1 LOAf.tS TEST BITS. 
BIT A o .. ,\' TES TS I F ACC IA BUFFF:.' FULL. 
BELJ CASIN1 SKIPS BACK IF NOT IN 'r'ET. 
LD:i A 1 .. x !...LADS IN CHAR FF.'ON TAPE. 
TST NIJPPN T TES TS IF PP I NT JC -· OFF. 
BEi.~ CINE.\'T SKIPS DISPLA'r'JNI] IF 0. 
STA 1-i $E01F DI5PLA1r'5 CHR ON TV 
PTS 

RDBLK PEAfiS IN Ft BLOC.'<' FRON THE CASSETTE 
TftPE INTO BUFFER NENDR 'r'. 

s·sR TUPNON TL!,~fJS ON TAPE DR I VE. 
BSR RDf1DP F.EAOS IN THE HEADER. 
f 1'5 A:' .=:DBFP F:E!~05 T ~ I 

• I 4 f.1i=! T - INTO BL:l=FE,9. 
FOLUJU l NG REFWS JN TF.'AILEP AND CHECKS CHECKSUN. 

C~L ,~1 i'i 
S T/1 ,g CS TATS 
BSF.' ;:: ;~ 15 I .\f 
CNF' ;=i . , #ETB 
8E~7 Jr;_· TL.F;1l 
Lf,fi A #ERF.'4 
BRF1 1~· T ;_ r;.: ;;:., 
BSi9 Cl1:i~ I fJ 
CBA 
8£0 TPNOFF 
LDA .:. 

11 
#f:'!;•;:;:•r:;; 

- 1. J· - · 

ST6 A CSTfHS 
STA ... $£0::F: ii 

LC1ADS A 0 FC.'? .-=t GCOD ~.-=AC• . 
5c~ TS STP!TUS B'r'TE TO ND EF~R . 
I I··;-f=tL/ TS E."1-~"£)-LIF - SL 1:11: l< C~H-ftR . 
t78 DISPLA'r'S AS A "N" . 
SVIPS IF NJ.J ETB EPF.OP. 
LOADS TPAIL£,;: EFF.·OP COfE. 
s r..:· rl='S Tl] STO/~.'E ERF.' tll~: t_-: 1]:.) E . 
REfWS I N CHECKSUN. 
TESTS CHECF<:SUN. 
SKI PS IF OK. 
SETS CHECKSUN EPPIJP CCOE. 
SETS EFPOP STATUS 8 <r1 TE. 
C• I SP. ERP. COfrE O!J SC.PEEN. 

END OF Tl~;: ,g J LER F~E.,gD I !·J. 
FOL LOtdtF3 TURNS OFF THE CASSETTE CF : VE. 

LDA A #OF~ LOADS COMMAND TO TJ .. N 
STA ,q !]_. X OFF RCIFI CASSETTE DR I VE. 
RTS 



'AGE 010 PDS-S'r'52 
' . 

[10 4-:-'l 
004 .~2 
0047:7,: 
('047" 4 

~ ( .5 FE:S.'5 
~..+?6 FBe::;· 
i)IJ4?? FBE3 
00 4 ,-:-8 FBbB 
084 ?9 FC.f:O 
0645'0 Ff.SF. 
Ui.J 4:31 FBCl 
00 482 FEC.-: 

S'lJ 
Bl 
26 

26 
80 
16 

,~~ 

- · I 

16 
FH 

1e 
F6 

08483 FBC4 SD 88 
004S4 F5C6 38 3D 
00485 F6C8 D9 J:C 
[lfi..t:::r-~ F8CA 5 ? JA 
[104:3? FBCC D "f .~: £ 
Dt.1488 FBCE. 
00..+ ::39 FC:-D i-::.i 
Off 490 FE"Di 
00491 FBD .J: 
00432 
tt !:.149 :.:::: 
60.+3.:f 
0 0 43 .5 
f:..10456 
DD··L~? 
eo:+ ~~s 
f!~J 49~:.;; 

FSDE ;'0 
Ft::Ei .:::. ,. 
F:?t:·;:· Dl 

r"" r- · - - . 
le·::: { 

E~:.~.· c· 

EtJ:. F 
. -.. - -. -t .1t1..:; .. _\ 

OS 

/ • . :::­
- · !-

~ :. .:-=it~ l 
fi~)~i[f2 

FE?E:..:;, 
,r:-5: f:.w f:,! 

2 6 CA 

0 !:.1504 
£1~}50.5 

00506 
00'50? 

:f : 

* 
* 
* 
RDHDRl 

* ·t-: 

·'+' 

* 

FWHDP. FI NfiS THE STAR T OF THE BLOCK ON THE TAPE .. 
FI GUF'ES THE BUFFER END AND CHECKS THE NANE. 

f:SP 
CN.:-;:. A 
E:NE 
BSP 
CNP A 
BNE 
BSF: 
TAB 
,, •• ~ ,""I 

C•.=•:"":. 

ADD Pi 
rWC B 
S TA ,~ 

S T,S S' 
E:s ,:;· 

LC·R B 
FUL E3 

5 7 .. ~ f,~ 

TST 
f :=.·cj 
.::;·,1.~ t:• 

Et-.E 
F. rs 

C.-=fSIN 
#::-r'N 
F'fiHDR 
Cr!SIN 
#ESC 
FDHCiPl 
CHS IN 

CAS IN 

FOL LONI NCi FINDS THE 
STAF.:T OF THE HEADER. 

TESTS FOP HERDR CHAR. 
STHF:T- l_iF - HEADtF:. 
GOES E"iiC.K IF NOT GOOD HDP.. 
FEFIDS IN HI B'r'TE OF LEN. 
SA i/ES HI LENGTH B'r'TE. 
I NF' ,~I TS LO SIZE ( LEN) B'r'TE. 
FOl~:N5 POINTER TO THE 

/3 F,L'P/P TOP B'r' TE OF THE BUFFEP. 
bF,c.:· 5:;_·::_ +1 SAVES TH= HI 5 FFF. PTR. 
BFF.'.)ZE TO THE CASSETTE BUFFEF'. 

CP~IN 
NDPF:N T 

t- ::=- . 1-· ~ 
~ · !.--:.... ' ·- · .:..... 

.; c· ~J .-: r-­
E !_ f ::'/ /f-f t1 

c;L :~ .. . -~2tf+ 1 
F~:L, HC·F..: 

,C:Ef1C1S It;' f.L 1Jt~,t.:: 1--JAf'IE_ 
~~A~/l:::s F I ::::sr c.t-1A·,q oF= r.,rsr,tE. 
,:;_i ~·f1[."t I tJ SE CtJtJD t :Hf1R r ;V TC1 l~ . 

TESTS I F FRINT IS OFF 
,~·E; T1J,r:.::· ES 
SVI P5 IF' 
C- I SPL F(:':~ 

i= IF:.'ST tJA!'1~ 
F:.r;__J Jl·IT FL f1 iJ 
5· L Ci Cf( t·J,Cf f·lE 

1_-: /-iA1~1 • 
J _=: >.:.i . 

GN 
T,~:E c:F:T sc·;.. EEl·J_ 
TE.5T5 I := !·JAl·1£ 15 
5 !\° IP.5 IF f/!:1 f4A::..1E 
r=.s rs FI?ST :H.~H: 

CffC!::,':~·Et1 • 

t:H= c· ,~ ·.:·. 

Sf:.:' IF'::-: 
TE:~5 ~ ~~::; 

:.::~/( I F ~; 

.==. ·._~ CiNC' 1-!··i f·!E 
EACK IF BAO 

or: l~AI1E. 

F.:DSFP ,;;,· t: r~D.5 DFiTA INTO THE NENOR'r' 8UFFE,:;,' FF' ,::; !1 
THE C.iiS3=.; r~·. 

08508 F8EC 5F 
DIJ:tO .~ FE:~:.• DE .?C 

RDBFR CLP 8 IN!T B FOR CHECK5Ut•1. 
LOBOS STAf?T OF BUFF£.~ . 

0>.:.151.5 Fc:,i.:,::; 16 
. ·,r; : . .;:; FdF3 9C. J E 
~ll FBFB 27 EE 

1-;1i.:t:i1 :;:: Fi:3ri) 08 
UO 5L~ ,c8FE 26 EF 

j 

I r \ ' . ' ,_ ( . ,· .. 

,.-. .--
-L·-·c.::.'( · 

.. ' ~ 

STA A 
flBA 

. ..... ,... -I , 

I_.;-·.'• 

[ "' " ··' , '/,·', 
f.'NE 

END 

C 1 :::.:r;ic..liC• 
- · ; i · ' I J ., 

T!·tF· 
Cf'~: IN 
T " P 
( J , , 
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STO~:S C/-fF1F~: l'NTO SUFFER. 
ii GETS Ft+B. 
B GETS A. 
iES T5 IF SUFFER FULL 

A ~1 · · - r· sr..:· I F'::7 Tr_f E.\' 1 T IF L- i ::' - /-1. 
I NC ro NE .'.· 'T CHJ1R POSIT : N. 
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multiblock r c~ acJ to be ·J.1,Jp1)ci if the chccksurn on tfl<: prt:C<~l' •J ing 
block wos a 16 and tl1.~ I ape had not been previ o udy u~ed. Th e 

chan ge is on pa ~·i e 1.0 wl· :! re . the ESC tes t an d branch n o w branch es 
to RDHDR l in s tead of R1. HDI<. 
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16 BIT ACC. PSEUDO PEG B. 
_HI 8 1/T= o.c ,ci,r;_'f:. 
_LO f:'r'T!: OF AF'B. 
16 BIT API TH PSEUDO ~EG A. 
_HI E3'r' TE or= i:;p ,g 
_LO 8'r1TE C' .r: riPFI. 
B'r'TE USED B'r' ASCE: IN FOP TNP. 
CASSETTE J-0 STA TU5 S'r' TE. 
E!/[1 (iF DUTPU! E:UFFEF· TEXT. 
STAP.T n~ ~ · '11 BLJCF '7 R CPTO)k-por~JT€12-- ' · .. _f- 1, - I t: rt \ . 

PT.C:,'_ TC ttifi '] ,c: I/Ci fi_ ;.=FF:. 
ST.L!PT OF OUTPU T e,1_;.r: ,:::-cp 
F'H'r'5 JC:Ft!_ CFSSETTE NUMf:R. 
SDUPCE FOF' TEXT 1"/ tJ'-/ES. 
C·E5T. r=:·c·C1F:. FC:!r;: TE)·::T !1:"J VE. 
LAST Af1 C1 i~·~5 .'JF° F=h;_ /' .(~t11JF·ir' . 

pr~· TD EN') o,= L !]!-J Efi IT TXT. 
,=·Tj:;_. Tt_f ST.~ .~·T 1::.= HI T~.'-.. :·: . 
PTP'. TC· BUFFRC• TXT START 
c . -rp T·• ,:; - -M8LR ·-o· U'RCE caoE I f . ·, . ~- ' , , _:- .:,1. :: , . 

HAS A55NBLR_ OP~RNO VAL U:; 
V;:.Li_!E FUT ;piJ /tSS/1 5YMTBL. 
rr::: !·P ·; ~ V= >::-0° BRkF T r-fj Tl'I • -· ,1 _. 1 _ , 1\. . v n. 
6C·DDFT55 or: BREAKPOINT 
0 IF £[) ITOR I5 NOT FJ',1i i ',/2 . 
~qc ,::-c::-~r- 8 1 r.cK NAuc 

l_ . 1 · - ' - ' '-I . = r_u ' n .r=. . 

I-0 au,=-,=r::R FOR DEBUGGER 
S'r'S2N CA:55ETTE ACTA Aooe 
CASSETTE /I/AME PR I NT ,=LAG. 
CA55£TTE BLOCK TYPE CODE. 
PDDR. OF T-0 eu,=F FOR CA55. 
LENGTH OF CASS. GJVFFER 
Pf?DG~AM ,_~ovNrEe FOR AssM . 

fir~ - I.I - • i I ;:;- I~ TU"'N ON ....-L'Jc:::c nCL,..t"I ,r-: __ ._ , . u "" U'.:JV 

r:-c IA 1:.r;u :~ TO STOP CASS. 
END-OF-TE::·.' T. 
S'r'NCf-<P:tJN: SE. 
E!lti- or: -T.i;·f! .>/51'1 I SS I iJ!)-£JL. OCK 
EXfFIF'~ TO fiON5TANDAFl1> HPfl 
SET f ,_-,:::,: L;; r-.ILER__f2J?J?.Of< 
SET F.!]? C h f. ,_- r-:5~t:'· t Ef<R. 
Tr n1 c ,~,, · Tp C-Jj C· A / ii ·-- 1 
, ... I - - . .f t • . r _ . . ~/ ~ - - -

TINES FO'? 2 &- J.,/4 SEC1J,' /C·S 
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PDS-5'r'S2 

.'f; 
PDS SYSTEM 2 N CASSETTE DRIVERS 

OPG :f.FBOO 

CASSETTE I-0 DRIVERS 

* THE CASSETTE DP I VEPS LOi=i[1 ANft DUNP A BL ocr.:· OF D.8 TA 
* TO AND FP0 "1 Ti-IE CftSSETTE. THE 'r' HANDLE BOTH Ti-IE HEF!DEF: 
:+: ,'it/D TPAILE.O FO PNAT TING. .s 
* THE DPIV~P5 /WE SET UP A.r;· A SET iJF 5U8POUT INE5 
* CALLED B'r' ThE E)(CCUTI VE OR THE USEP ···s PPOCiPf/N5. 
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;f: 

:f; 

:f: 

:·/< 
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:f: 

LON NENOP.'r' ADN~ESSES USED B'r' THE DPH'EPS r6E : 

CS TATS AT 
BLKNFiM AT 
AC I ANO AT 
NO PP NT AT 
EFPPTP AT 
BFi~·szE AT 

(j':; 

33 
39 
3A 
3C 
3E 

USEC1 TO ST OPE I NF'UT EPP CODE. 
2 CHAP. NAME OF BLOCK 
PTP. TO THE tiCIPI CUPPENT!_ 'r' U~EC1 • 
PP It/T FLAG FOP BLOCK ~/.GM::. 
5Tt1P T OF" CASSETT= I-C1 2UFFEF:. 

· END DF CASSETTE Dfi TA f: i_FFEP. 

* THE . DF' I VEPS C.SN BE PUN P.PON /.1-JE PC15-S'r'52N 5 ;_lFT./o/f1i? E 
·.i.· -,,-Tr ·1 WHJCL - - .. T-I' 'S T" - ~- --,-~~- L- -~ -»- " 1"· -
. .. .'.:1 r::. c /1 

.. 1 .~ !_ °l) f'J :~ . ·1 ti:::. J_H:.:: ~::. t t t:.. 1Jr'1~.) /-~, ,· ~.1 L. .'_1 .i·.':-
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:+. 1_~· 1Jl1lt·tA tlC1 ~-: I tl Th'C f. '.\ .. ~ '-~ . . C:F:.' FF·1_! /·f TJ~·E .c:( 1:=- '/3A.. J:.!/-l~,;_·= T,'-:·E 
:+: [ 1,9 I r/:~·F·S r:.~E c· .~ LL Efi TH,~' JJ !_/ 1] 1'-f TJ-fE [.tff,· ~i(j ;JE.~' . 

:+: THE DP I '/FPS [ 1 I SPLFfr' FEc;· TI .'-/ENT t1P: Tr:t ON TNE SC REEN 
,.,. t·IHEN l·!R IT I NCi OP i?EF:DING ,::FON THE CP55ETTES. ON ,.; .!·hd TE .. 
:+: THE CHAP,SCTEPS E:EI NG J-.i .'.'ITT::N ONTD THE CnSSETTE _.::; .C:E 
:+: DI SPLfWED IN H-fE 5f 1_~(1 .'lf1 Ch'AFFtCTE,r:;_· po_; IT L~·N F::;; ,_1 ;·.t T'-1E 
* UPPE.C::: PI GHT .1-f • ..:;,t;r) C,JPNEP OF THE SCP:EEN. O.'i t=I ~~,~~o .. T .~· ::: 
:/< CHP!P,-=tCT~PS E::EJ:'/13 PE:FD I:/ f.PE C1ISFL'i'rED IN T~= iJ=FEP 
:f: .~·J!JHT ,'-!AND co.;,;,uEP OF THE sc.c:=a;. THE NF1:"1E OF" T,~E ELC!!:·;:: 
.· ~1 · :;-c-'ITL " ' --r> · ~ ,...C-Af' --, ---"'- 11 -- · _,,- ,.. r- - r -.- · -u-D ON ,.. .. _ . .,.. J_. _I: ·.

1r.: ~ ; ' t ': t 't f ·; .'..J J~ · '.- ,j l) ,r"., ::. c ,;,--r:: 1_.' t-rt: L) !_1 ·,,. t. ,"'".~ ... ~I ~ .I .!. :.: ,-'L .. .... T t: : i' t. 
=+: ,~ J .Gf-! T HA!.J() 5 I D1~ 1J /= Tl-iE SE .1:C!f·1~-, LI .~·J=. THE E.F';c;: :J,; · i: ,_-t f ::= r: 1JF=; 
=f\ ,~ ,:;,' t,~C1 IS [i I 5F='L. ti 11'ECi · 1_~ _! / Tl-i~ P:J 1_j_;..;T SIC·~ C1 .. c J.L ~ T.L! I:;'t ; ·LI /i1=. 
'· i;- -h· -1·-- · ·r -uL'l""-"CT-c r· --u- -:...i~T r ·· c "'--~ .. -- 0 i/ _,.. 1· U I_ .. 1'-11 /IJt: J !. 1_.nnJC,-n , t.1\' ·11.: H1.'.:· i . ,;. , ,"iL. :-:. t. ,'"7!...' :·u-f .:::. • f\., 

:+: A 11 C" NE,C: ·'i5 Ti-:'= ,;:;:'E !,';=i5 Fi Ch!:Cl<SUN EP?DP :!N ThE BLOCK. 
:-1< A II T" NEAN5 TJ-i .S T . n~E [-J.i;_' i]N i~ !IUNE'EP OF E'r'TE5 UE,r;E .=·:=,.:.; :._, 
* INTO. THc EttFF:=;;· 1.: r ,::::·,C(!LEP EF.:;:op _,_ THIS ;•<]ULf 1 ·: ·.c- c c11_;,::: ~E 

·+< INPL'r' F. C.Y~ -~- F.·3" ~!/'J E,",;;: op ALrJN·j !.JIT.i-f Ti-fE T?:~ I LE :;_ e::.c.c·.:: . 

:+: THE CSTAT5 (C65SETTE STr~FU5) Br'TE 1-.'ILL ( ::.1.1iT:=::rj i:. ff 
.j.· IF T,1--i[: BL ,_1c.:::· FE~0 L'i ( · i .~5 0. fa:. IF [ T ui:; :- A BAI> REflD · ; T 

* UILL CON h~ ! tJ Ft 5-i FCr? TF:AILE,r:;· EP .c;:P:JF' !J .C.· Fi 43 ,:::- ;:; ,;;:, ,:: 
:+< ChE1: ,!..:. 5UN EF,;: 1_! ,:;_· 1:.0f·E ~iPON EXIT FP1:1N THE 20t_iffNE 
:f; 

* SETTitF] THE N!JPPNT r.:"NO PRINTit/Gi FL. rVi r_,J t1 !J UTLL 
·+< STOP THE [•JSPLf-t':' 1_~;;- CH.-=tP,gCTE?S IJ!J THE SCREEN DURI NG 
* c.~5~~::TTE PE:SCi HND !·IP If[, E.\'CEP T .=DR T,L-1[ T ~ c ~~~r; c.·p 
=+< CODE..5 .. tJHICH H?E 6Ul/H'r5 [ 1 JSPL A'r'E[1 !irl~N T1-if: 'y' 1JCCUP 
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081?2 
001 ?:? 
00114 
001?5 
00176 
. ~Jft17? 
00178 
001?9 
!]0180 
·~i0i.s1 

00182 
00183: 
001.94 
001 ::..5 
0·3136 
. · ·; C· ~ 

.. '-· I 
\.... ... d 1;'J" 
~·-' '-' 
OJ139 
l]i]19iJ 
1:.10151 
001.92 
00193' 
(1i] i94 
60195 
80196 
0019? 
00198 
0.0199 
013260 
0.L)2@1_ 
fW202 
'JOZ'OJ 
60204 
>JLJ2(t:) 

0020'5 
(10207 
0020.S 
[HJ2[f:=i 

00210 
00211. 
,- - :·12 

., . 
·-· 

PDS-5'r'S2 

* IF THE FIPST B'r'TE 1JF P.L \'f.'Af'I ( f:LOC .l ~· !/A f·tE.) 15 A Cl 
·+: l·H·!EN THE F'EAD E:LOCf:' POU T INf · I S ENTEPED.· Ti-£ NE.\ 'T 8LOC'f<' 
:+<NILL f:E PE.Cf !) FF:!JN TAPE NO f'! ATTE:::· !HIR T THE NANE OF Ti-IE 
:+: THPE E:LtJCV IS. 1JN THE 5 'r'52N E.\ 'EC .. A C01'/TFt_1 L SF' .~1-:.E 
* CHARACTER CAN BE TYPED IN AS THE FI RST CHARACTEP OF THE 
:+. Nf1NE IN THE U:1AD E'LOO. CONNAND. THUS.. A ( C NTL L) ( C NTL 
* SPACf)( X) WOULD FE~D IN THE N~XT BLOCK ON THE TRPE . 
:f: 

:f: 

.f : 

:f: 

:f. 

:+:· 

:f: 

:+: 
. :f: 

:f; 

:f: 

:f: 

:+: 
:f; 

:f; 

:f; 

:f: 

:f; 

:f; 

:f; 

:+: 

:+: 

THE THPE FO,c;;NAT JS: 
SW/ 
S'r'N 
SHI 
E·:;( 
HI B'r'TE OF lS BIT BLOCK LENGTH 
LOI-I 8'r1TE iJF 8LCt1_-::g LENGTH . 
FI PST CHilF: OF BLOCf( N~i'!E 
SECOND CHAPAC.TEP OF N.'-1NE . 
DATA 

DATA 
ETE' 
Cf-f ECi::':.:UN 
CHECKS UN 
CHEC'i::SUf'I . 
CHECl<5 Uf·1 

* THE CHECi<SUN IS CAL CULATEO pr;:·t_li'f ThE D.8 TA.. 1-J!-f ! 1_"':H 
* IS PEAD IN FPON Ti-iE C,'i5:=~ETTE E:UFFEP RES I C1 UiCJ I N i'1Et!rJ~·'r'. 

THE FO.l:;_'f"1,'1T FOP THE CFi55ETTE. E'UFFEP JS . 

:.;.; 

* 
:+: l-JHEN f 1A'.Cf !5 .C:E.'iD In Th E i~EfE• ROUTINE: 5~T5 "BFR5ZE"' 
* TO POINT TO rwE LAS T CHAPACTEP FE~D I NTO T~E 2UFFE 0 . 

:of; NOTE THH r n-r=::F:~ IS NO 1) '/E.=.'FL ;J;.; Cr-IECf: ! Fr:~.·; [• ,.:. r ,.:, JS .READ 
* I NTL-1 NEi'! 'J?'r'. · ON ( 11_! TPUT TO Th= CA.:~5ET TE.. TH. :: S'L ·) 1_- t' 
* LENG TH I 5 CAL CULH TED F,r;:l]N THE f.'F.c;:P TF.' ,"1NO BF . .;·szE: ?O I !JT EPS. 
:f; 

* THE HEFW E'L 1JC I< AN[• UC::: I TE E'L OCK POUT I NE5 ~U TO!·JH T ! C ,L:fL L 1r1 

* TU.'\N ON ftND OFF T.YE CH55ETTE. " 
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00214 
OiJ2i5 
(' .... ?16 
. -J. ··1? 
'~ ~ .::.1.S 
00219 
0022ll 
00221 
oc1222 
0022::· 
0022 4 
00225 
00226 
IJ0227 
c1022.s 
00229 
0023 1) 
1302?1 
00222 
002-::J 
002?4 
002:?5 
002 .?6 
002::·1 
IJIJ23B 
1.J82].g 
0JJ240 
{111241 

08244 
.1.J0245 
0024 6 
00247 
8 1J248 
.0~124::;; 

90250 
>J0251. 
60252 
0025::'' 
00254 
D025.5 
i.J0256 
0025( 
00258 . 
80253 
00260 
00261. 
t)02t72 
0026.7 
002154 
00265 
0026( 

~6.S 
00269 
002?0 
ti . 

:+: 

* 
* :/< . 

,f: 

* :f: . 

;f: 

* :f; 

:f: 

* :f: 

:f : 

* 
* :+: 

* 
* 
* 
* 
* 
:f; 

THE AC1DP.ESSES OF THE F'OU TINE5 FOR CONTPOLL IN1] 
THE CASSETTE Aet: AS FOLLOUS . 

I NTLZ - Ff:OO 
NP TBL f.:· - FB2D 
F'DBL.1::' - F891 
l·!PTNOD - F82F 
F'DNOD - FB93 
CASOUT - FSS2 
CASH/ FB7E 
TUf;.'NON - F87? 
T.l\NOFF - FB BO 

INITIALI:? ES T/-tE AC I A FOF' USE. 
l·IPI TES A FOPN,.:'/T TEC· f:LOO:· TO CASSE TTE 
READS IN A FORMATTED BLOCK OF TAPE 
!-!RITES ti BLOCK TO A ./;,'UNNI!P] CASSET TE 
PEADS A 8L oc.~ : FF:ON A PUN!/ I NCi TPPE. 
J..'PITE5 OUT Ot.'TO TAPE THE E"r'Tf I N 1.:'f . 

F:EADS JU rt B'r'TE IN TO ACCWI. H 
TUPNS ON THE CRSSETTE DP Jl:'E. 
TU.C,::NS OFF THE CASSETTE DP I '/ E UHEN THE 
POINTP TO AC!t-7 IS PASSED IN THE ,'.,' REG. 

NOTE THA T PILL THE riBOl/E POUT INES APE 5UE:POUT INES THfl T 
AF:E ENTE~ED 8 1r 1 A JSP o.c;,,· 85,c;:: CAL L. 

US I NG THE CASSETTE DF:I VEF;"S. 

* IF THE EPROMS ON THE CPU BOARD ARE THE 5~52N OR THE 
:+: 5'r'52D PPONS.. Ti-IE DP I l/EPS F.PE U5ED B'r' T.LfE I (INITIAL I:~E.i .. 
:t: L (LOAO F.c;:·oN CASSE TTE ) ANO 5 •.' 5TD?E 01'/T!J Cf'iSS=TTE .:1 

:f< CON!ISNDS T.Lf . .::iT rSF E fl PSPT OF TH~ 5 'r'5 - 2 E.'...E::-UT I VE. 
:f: 

* IF THE CPU PRIJN5 BE I NG USED A:>:'E TH:: PDS-V3S o.:::' P E 
* PDS- 1/?N OP \'::'Ci P,C::.'ON SETS.. r.~=N Ti-i= !J5E,:;: ttU5' S~T UP / .:.,f 
:+: POINTERS FND CALL THE p ;JUTIN~S i-IINSE!...F .. USINC T.'-i:: 
* DEBUG.C£F ON THE CPU FF'ONS. (NOTE THFIT ThE V3P! .A!'/[1 V3N 
=+: DEBU!JGEPS VA :;dr' · FO,c;:,' I NST.'iNCE THE '.".'JFi GO COt·i.1'.iPt.'[1 ! 5 .Ci "G' 
* NHILE Tl-fE V3N GO CONN.~ND IS A ·"CN TL G". PEFEP TO T :'..! f: 

* USEPS n.=iNUt=/L FOP DE TA ILES. ) 
* THE F ! PST THING TO C•O IS OPEN THE LOi·J N~NC'P 'r' !.... 1_1(6 T J Ot/5 
* USEC1 8~' THE DPJ~i_~-~·s .. AS FL AGS f-IND POINT~;;:.:; 1c.i ,·:D !.'/ITJ ~:_ T :.:E 
* THE LOCATI ONS. THE ACIAN!J .. BUJJ,Cf({. e,c:p pr.r:- ANO EFP.:.-._-:c 
* 5.Y;JUL D NO i.J BE GI (/f.'/ VALUES. 
* RC IANO ~/1_lULD POI NT TO FLJ50 FO? THE .c:IP5T CA::SETT'.: f=: t/[1 

* TO FOt.5!} For~,· Tl-E 5ECONC• Ci155ETTE [1 ,:::·J ~if. 
* A SIN?Lf F'F'OG?.Arl TO C6LL. Tf-iE POUTL'iE:.:: Sf-J) t_11_[1 ;'1 1_-, i,1 E"~ 
* NP ITTEN. (J F' EN LOCATION 901J. Pr'F'E IN T>-f .::: 1JU:'i .;·1 TJ-!E [ i::f >D·:J:: .:.·· 
* Tf-iE INSTF'UCTION5 JSP 5'fi.'::'X .. JNP FE4F. \ ,\' J::. TnE SECOND B«f7E 
*OF THE N:SIPE!:.1 DPJ\iE.:;· .'=:OUTI NE. I.E. O.O ,c~1 .c I NITJ 6 :...LI::1TJC:ti 
"'· "'''"' • 1 ,-- ..., ---"I/ 1 - - ~, l ~f · -,- ...,,._ . '"' ' P. · ·,-,rrr ·- ~BLOCK T ·us .... Lw :::i:.... ; /_!,": ;-,' tH1.l "l lJ 1'i r ::_ !_. 1_ . ·: Lw' ~LJ ,- 1_1 ' Ni' ... ~ 1\ !J ,-: . H . 

:+: TO IN IT fflL I 73: ,G!J AC I P... AC IF. NO UOULD EE L !J ,-=t[. C:[· Ii f i 1'-f 
*THE H[1CiF'ES5 1JF n-fE A1:·r1i .~-.:m T.!.fc l_i5'.:P t·IOL:!Jl Th::t,' J i_rt-1,:::> TIJ lh~ 
* POUTiflE Al 900 E'r' OFENINiJ ::.oo A!JD JUf'IPJMj TO I T i-i ITi-' 
-t< THE :. G .. CCtt'tr1HND. THE ROUTINE NOULD SE f6 ,=1_-· L. L C1l·J5 : 

* 
*CALL 900 

* 9Ct1 
. f; 902 

* 5'0? 

* 904 

* 905 

8['1 

FB 
00 
;:"E 
FE 
4F 

JSR 
HI B~TE OF ROUTIN~ AAD0RESS 
U ': 1 B'r'TE OF [1 .~' IVER tiDDPE55 . 
Jt'I.' ' 
AC ~ PE55 OF THE DEBUGCiE,i;: ON 
The PDS v:;.r=i PF:Of'/ SE T 



PAGE 006 

Ct02?2 
.~l(i;.'?'J 

fl0276 
1J82?? 
002 ?S 
002?9 
00280 
00281 
00282 
002e::: 
002:34 
C~t1 ;;.1,-=i' .5 
00286 
f1C1:;:: .~:7 

PDS-5~'52 

:f: THE AC I /-1 /-IOl_ILD NO!·J BE INITIAL I ZEfi rum CONTPOL UOULD 
:f; HAVF PETUFNECi TO THE DEE:UG!JEF.'. Tl/ PEAD IN A E:Locg_, 
:t: THE NA/'1E i·IOllLI) BE PUT IN BL.~:NAN AtJfi LC1CfiTIOfJ ~:::; 1J2 IJOULD 

· :t: 8E CHAN!Jf[1 TO 91. THF. USEF:' J.!OULD THEN JU!·IF' TO ~-=iOO. 
:f: 

* TO TEST THE CASSETTE.. SET BFRPTP TO EOt~O At/D SFPSZE 
:+: T!J 'EODF. TH I 5 Ii I LL ALLO!·J THE USEC.' TO !-1.~ I TE OUT DATA 
* FPON THE FOUPTH .. FIFTH .. SIXTH ANC1 5E'/ENTH LINE o,c THE 
:f CPT DISPLA~1 AND THEN ,r:;EAD IT 5,::u:.1;· ON TO THE DI5PLF!'r'. DATA 
* CAN BE T'r'PEI) Cl/l/O THE SC:PEEN B~' OPENIN'."'i fl LOCHT I ON i./I TH 
* THE DEBUCiCiEP t-1ND THEN NOV I NCi Tl-IE CU.~50R AROUNfi THE SC.~EEN 
:/< TO c:HANGE THE CHA.:":_'ACTEP5. THIS IS Pos~-:IBL.E BECAUSE ThE 
* ROUTINE TO INPUT AN ADDRESS Ct=ILL5 THE EDITO.C.' FOP INPUT. 

:f: THE D.'< I VE.~ ,r;:our INES C:AN t1L5D BE USED TO FEPFO .C::N 
'"' I-0 UITH A NOftEi'I OP . TELEH'PE. THE NfHN Ht=!PDl·J,'=t,r;E . 
:f: D.TFFE.<;:ENCE f:ET!JE~N THE CASSETTE AND NODEN/TT'r' J5 n-1.i:::r THE 

OD2.S9 * CASSETTE i-IFIS ,g C1 IVIDE S'r' 16 CL!JC,L:;" AND IS UNIDIPECTIONAL 
002~=io . ;f; NH r LE Tl-IE t·iODE/'1/TH' HAl/E A DI'./ I DE B'r' 54 C!_DCi·:· AliD C,'iN BE 
062.91 ; f ; E:E•IPECTIONAL. BECFtus= OF THc CLOCi( CH.'=tN1]E THE AC:J,Cj NU5T 
00292 :+: BE TUPNEft 1JN 1-1: Ti-i t=i CiIFFE.C::ENT VALUE f.EFC:PE THE FEAO f:!_iJCK 
002:::i-:. :f: OS: UF' ITE ELOCV PCil_ITINES ftF.·=: FNTE:-:;:ED. TO TU.'..;_N ON Ti-fE ACIA 
1'.111~-: .. :J4 :+: STOPE T.i-fE l/i1LUE ···s2··· INTO LOCfiTIOU FC .'50 OP F.060. ONCE 
DD2·_95 @ will produce :+: IT L:-: TLfP!JED !JN.. EI T,wfp CF6 IN OP Ct'iSOUT r·:,i=i'r' SE C .~i....L=[; 
09296 a signel of eight :+: PEPEATEC1L 'r1 OP UP! TE f'10ftEf'I E:LOO :· ( ; f.~ TNOD.'i :],\' PE:;[' t·J(-:-Ef·i 
002:.::i( data b its and 2 ·" ( ,::·f!.".1:_l fi) CAN BE ;_-.A!... L~~:1 1_1.'iCE i·iPTt·: 1JC.t .~>. ,::.'D:"f'-;::_, ::i.::::·= Ti-<E S . ..:, i't~ 
O ~j2?S stop bits. If _::·.• Fl '.::: i!i?TELf: .~·, C.D .'3L ,c:· E.\'CEPT THE':' DO NOT iUPN ON Ti-E .:; ,_~r~-:i f-1 

·~· :~ ::;, r /='F'~-iJ] .F.1 f=tf'f TtJ .~ ~· [ l=t () J f ( ,~ l~:' L 1]!_-:f<" Ct1= ['rATf1 FF··:t_~ /·1 F /-f !JC.;E:'·1 ) ,;_' T; ;Tr 
:1_10 the TTY operat 5 

:+: IJOULD THUS E'E (P'LACEt• f.EFOPE HE .··c:=1LL .· ,r;_c;uT I.'E.:' . 
(!030!. on a different :f: S'Fl=i [ 1£ .?.S Lf.1.\' FiCit1NO UJ,.::.[;:_=;_ ACI:.':i =· ;}L'1 TT~::;·_ 
09302 code, look up SFC 81:; 8:.::. I.. 06 A #$82 L Of:DS 5T6?TUF' '/,.:; ;_ UE. 
>.:.iiJJ-0]: the proper init- '"' SFE P.? 00 5TP1 A O .. X PUTS 5TFfPT COC•E I NTO PCIPt. 
007:04 ialization value :+: LOCATION ~=io2 UOUl .. D NON BE 2F FOF' !JPITING f/ND s-:: TO PEPD. 
08305 in the ACI A :+: · TiJ F?E,'iCi I ti .8 CHPiPACTEP FPON Ti-E. TELEi 'r'F_E :u.c:;N ON ThE 
00 ,?~16 section of the "' ACIA FIND GO TD Ti-IE FOLLOtJI!F~ _r;_·i]LfTINE : 
oo:?O? :f; TT(n tJ JS,\' CftS IN eEFIDS IN A c.~· • .::i.:;: FPON iE'r'5' 1~· ,-=tFD. 
007:68 chip description '"' .JNP CASOUT · T'r'F:E5 1:·UT CSA? CU PP I NTEP: . 
OIJ.?(19 append ex· :+: THE P5232 SHOULD HAVE BEEN ST~'FIF'?Ef.1 TO HALF CU?!_E\'. 
60 ?10 . * 
;]0.?11 * 
00212 
>J031 .~­
.60"J1 ~ 
•JO?J.5 
80716 
;Jl]Jl 7 
OOJl.9 
(IJ::'i 9 
00?20 
~Jo:21 
00:>22 
00.::2 .i: 

-. "' -, 1 \..._)._:; ;;_..., 

\:;;)J:2 .5 
003~r::: 
1)1)]2? 

80728 
•J 

* . IT IS TO BE STRESSED THAT THE RELIA8ILITV OF r~= 
* CASSETTE C'1JNTPC·LLEP. C·EPENI)S' ON THE .~o..ru..:-:r:ENT o=- T.LfE 
* Tf;'I f'l!'IEF: ON THE SIN BOhPC•. IF THE TPINt·tE.r:- JS OUT o.= 
* A!)JUSTt!E!JT THE DATH iJILL N;Ji PE . ..::iD IN PPoe=F.L'T' . . e.=srDES . 
* US I NG TH~ OSC I LL !JSC(IPE TO 1'1DJUST THE TP UiNEF'.. IT 1_~,.-:. 'i ;.::!...SO 
* BE ADJUSTED BY READING IN A ST~ING OF SINGLE C~~~AC TEFS 
* FP:JN THE ,_-:A_::: ·~ETTE At.'D ADJUSTING IT UNTIL THE C!-f.S.=-=: .: ;;::.=·5 
* 5'r'NC I fJ p ,c;:·OPEPL 'r'. THE 2E5 T 1: ,~f!F.' ,'iCTtR T1J US~ I 5 '1 ~-;p I NG 
:f: OF . ·"u ··s. TO PEFtf) JN THE ST.DIN'] FOP TE5T[N.] USE .. k P I TE . .:i 
* LOOP T1J ("JE T A -C"i-IRPHCTEP.: FPON THE (f6SETTE P.ND T i-fE .~i 
* DISPLA'r' TH.riT 1_"":P, ,1i,c:;·ACTEF: A 5A 1·IPLE ,r;:DU THIE TO [ 1 1:1 THI=- JS : 
* A r-- -rpM~~ L re- A 11 rTH ~A- -Errc -·H' ..:f C ~':.::· t-.. :.. _:,·c.. l_H.t'.:> «1 . L ;:.-;:. '- !_ . . .. ·. 

:+: JSP .!FCftD Pf1S-V"JA PUTCHR ROUT IN£ 
:+< TST :fF001 TE5TS f._f~'BOH.F'C'1 F1JR r1 VE(r'. · , 
* BPL A 5.l;' IPS BH Cf; IF NO INPUT. 
·1< THE A20 VE .OOUTIN'.: .1_lULO IN.OUT i..-:HflPfiCCTEF.'5 1_!NTIL R F:E 'r1 

>#< ON THE l<E'r'2.l]f-1PD 11 . .::s fiEPPESSED. 

/ 
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t=JOJJO 
,.., ·•s::1 

~~~ FBOO DE 38 
00334 F80? 86 12 
00315 F804 A? 00 
Ofls36 F806 :36 51 
BO:J:J7 F808 A7 00 
o@::rs.s FBOH ]9 

i:.10340 
[t0J41 

* 
* 
* . INTLZ 

* 
* 

INTLZ INITIALIZES THE ACIA CONTROLLER FOR 
A SPECIF IC TAPE UNIT AT NOUNT TINE. 

LDH A 
STA A 
LDA A 
STA A 
RTS 

ACIAflO 
#:ti? 
[l .. x 
#OFF 
o .. ,\' 

,'.'{ GETS AC I A ADDRESS. 
RESETS THE AC IA. 

SETS ACIA TO 
/16 2 STOPS. BIT FORf·iAT. 

£.JRTHDP FORNATS THE HEADER ON THE TfWE. 

00.?42 FBDB 86. 1t71 
00:?.4~~ FBOC1 BD 5J 
00:744 FBOF 80 51 
fttlJ.4.5 FB11 SD 4F 
00346 FBi.? 86 18 
00.?4? FBi 5 SD. 48 
t1!3J48 FBi ?' 9t7 .?t 
00349 F819 D6 JF 
002-50 FB1B DO .?D 
IJt.1 .75.t FBlf.> .92 .;c: 
00352 FB1F 8D 41 
00353 FB21 17 
003:54 F822 8D JE 
A•1J.55 FB24 9t7 .SJ 

l·JPTHDR L.DA A #S'r?I 
CASOUT 
CA50UT 

PUTS S'r'NC CHF!RS ONTO TAPE. 

~J.56 F826 8D .?A 
l!i!!"J.57 F828 96 14 
00.?58 F82A 8D 76' 
003.59 F82C .]9 

00361 
00262 
60:?62 F82D SD 48 

* 
* 
WRTBLK 
:+< 1]0J64 

JJfJ.?65 FB2F 
iJO.'J66 FB.'JJ 
00267 Ff.'74 

C6 09 NP.Tt10D 
CE 5161 T INEl 
09 T INE2 

!:1t136S FS:.~5 26 FD 
t10Jt79 FB.7: 7' 5A 
0L1?7iJ FB:?_:-3 26 F? 
Otl371 '" 
00.?72 FBJA 80 CF 
803?3 FBJ:C 80 10 
tl0J74 
{.1~1]75 ,c83E ,S't: 1? 
f11JJ76 F840 80 26 
~JO.J,::w? F842 17 
00378 F843 80 1D 
00]79 F845 :JD 18 
OOJ.SiJ F847 .so 19 

-:i.C'.., FB49 SD 1? \..._,; ~ '-'-'-
~·s2 

00382 F848 .SD 6] 
06384 F84D ?t.~ -· -

* 
t..fPTTLR 

"" 

per;• - _. , .. 
BSP 
BSR 
LOA A 
BSP 
LDA A 
l.D:-1 B 
SUB B 
SBC. A 
BSF? 
TBA 

LNi A 
BSP 
LOH A 
BSl< 
RTS 

.CASOUT 
#ESC 
CASOUT 
f:FF:SZE FOLLONING OUTPUTS LENGTH. 
EFPSZE+l LOhDS LO 8'-r'TE OF ENO PTF.'. 
8FPPTF:+1 SUBS LO B'r'TE o,c· BEGIN PTP. 
BFPPTP SUBS HI s1.1TE 0.'- STF.RT PTP. 
CASOUT OUTPUTS HI LENG TH B'r'TE. 

CASOUT 
8LKNi~f'1 
1_-:ASOUT 
BLKNAN+l 
CAS:JUT 

LOADS LO 8~TE OF LENGTH 
OUTPUTS L Ot·I LENG Ti-{ E 'r'T .=. 
PUTS OUT NF!i'JE OF su:-_-: f·:· 

PUTS OUT LAST OF NF1t1E. 
RETURNS BACr~· TO J.J.RTBLK. 

l·JRTBLK .l4P I TES OUT A BLOCK OF DATA TO THE Ci=!SSETTE. 

BSR TUPNON TURNS ON THE CASSETTE. 
FOLLOUJNG Uli ITES FOP CASSETTE TO G~T UP TO SPEED. 

LDA 8 #TJNCNT LL1f!DS TI NE LOOP C:OUNTEF'. 
LD~ #TfME MASTER TI ME LOOP (1/4 SEC >. 
DE,\' COUNTS Cr;C!...ES OF LOOP. 
BNE TINE2 TESTS FOR FJPST TINE OUT. 
OEC 8 COUNTS TJf'1E5 IN L00.0

. 

BNE TI NEl SKI PS f;,~cv UNTIL DONE. 
THE TINE LOOP IS N!JU FINISHi::D. 

BSR t-!:'? ThDP UP ITES . HF..i:tf•EP ON ThE Tn PE 
BSF: N.r;:TBFP NPITES O')T eur,=EP DAT,q 

F1XLOl·JING J.J? ITE5 THE TP .~IL.EP OUT ONTO THE TP.PE 
Lfr ,'-1 H 1rET8 C:U TPUTS =NC•-OF-BLDCK Ci-f . .::tF: . 
BSR CrtSOUT ET8 ·rs DISPU~'rED AS ,i=/ "U " . 
TE:A A GETS CH=Cf.::SUN FPON B. 
85.'< CHSC!UT ·OUTPUTS THE CHEC/<.SUN. 
BER Cfl50UT OUTPUTS TF'fHLH~ FILLER 
BSR CFISOUT B'r'TES. 
BSR CfF:ou r 

END OE= TP AIL ::: R l·JPITING ROUTINE. 
BSF.: TFJJiJFF HAL TS CASSETTE DR I VE. 
RT:: 
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00387 
PJ.1].'38 

\ )?RO:. 
tmi9i:i 
00391. F8,4f SF 
gg3~2 F84F DE JC 
tJDJ9J· f-851 A6 08 
COJ94 F853 DF 00 
08395 F85.5 .S D 08 
00396 F85? 18 
0029? F85.S 16 
0039 ::~ FB59 
01J399 F858 
00400 FB5ft 
00401 F85F 
01:.1402 F860 

00404 
60405 
00406 
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00421 
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* t,JRTP.FP NP r TES OUT THE CONTENTS OF THE 
* BUFFFF' ON TO THE CASSETTE TAPE. 

* 
* NRTBFR IN I T CH5"CkSUN COUNT. CLR B 

LD X BFRPTR f1CIA CONTROL NA5K. 
t.JBFR1 LO,'iDS CH.8R. FRON BUFFER. LDA A o.x 

ST1\' TNP 
85R CASOUT 
ABA 
TAB 
LD.\' TNP 
CPX BFP.SZE 
BE a CSOE,''::T 
IN,\' 
BNE l·JBFRl 

SAVES BUFFER PTP. 
PUTS CHAP ONTO CASSETTE. 
A GETS A+B. 
8 GETS fi+B. 
RESTO,~'ES PTR. INTO BUFFP. 
TESTS IF SUFFER ENP T'r'. 
E.\'I TS l·IHEN EfiPT~'. 
I NC PO ItiTEP. 
SKIPS BACK IF CHAR5 LEFT. 

* CASO UT TAVES THE Cl-fA F.' IN Fl AND PUTS IT OUT 
* ONTO THE CASSETTE TAPE. 

* 
:f: 

CASOUT PS.Lf .A 
LDX AC I ANO 
Lf•,C/ A #2 

CA501 BIT A 0,X 
BEO CA501 
F'UL H 
STA Fi 
TST NOPPtJT 

.8£0 L-:51_-1=,\' T 
ST/-1 A $fiJ1E 

CSOEXT l~· rs 

SAVES CHii .~ TO eEAD OUT. 
X GETS P.'--NS JC,CiL AC Jfl .C!D f•P. 
LOADS CONTPOL TEST 8IT5 
TESTS IF ACIA BUFFER ENPT'r'. 
LOOPS 8.'iCK UNTIL REf!D'r'. 
GETS ORIG CHAP. . 
STOPS CHflP I NTO ACifi C? UFFEP. 
TESTS IF PP I NTOUT .S!..L~'NED. 
SKIPS ,~F;JNTING !,= A l1. 
DI SPLA 'r'S CHAP ON SCREEN. . 

·+< 

* 
TUPNON TURNS ON THE CASSETTE DF:'I\.'E. 

* 
TURNON LDX ACIANO LOADS ~ASSETTE ACIA A00RE~~ 

LOH A #ON 
STA A O .. X TURNS AC IA ON. 
RTS 
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* CASIN R81D5 IN A CHARACTER FROM THE CASSETTE TAPE 
* INTO THE A ACCUNUL ATOR. 

·* 
. :+< 

C.A5IN LDX 
LDA A 

CASIN1 E'IT A 
BEO 
LD:-t A 
TST 
8£1) 
STA H 

CINEXT F.:TS 

ACit1NO 
#.i 
Li .. ,\' 
Ct-i5IN1 
1 .. ,' ..... ;' 
t.' IJPPNT 
CI NEXT 
.tEOlF 

' I ,\ GET5 THE ACIA ADDRESS. 
LOAOS TEST BIT5. 
TESTS IF ACC IR BUFFF' FULL. 
Sf.:. I PS BACK IF NOT TN 'r'ET. 
LOADS .JN CHAP FF:ON TAPE. 
TESTS IF PRit/T r ·=-. -· OFF 
SKIPS DISPLAr'ING IF 0. 
DISPLA'r'S CHR ON TV . 

* :f; 
RDBLK PEAPS IN fl BLOCf.:.' FFON THE CASSETTE 
TftPE I NT!J BUFF-EF.: NENOi?'r'. 

:f; 

:f; 

~1C1E'Lf( f.15/t 
P.C1f·!O [i 85.L.:: 

TUPNON TUi~NS ON TAPE DP IVE. 
r~' D f ffiP FEFtDS ];'/ TH::: i-f[A[ifP. 

F~ADS IN DATA INTO B L~FEP. 
:+: J=;_-1,Lf_ !_l f. \' T //Ci F\~l::;Ds ItJ r !;_'p, I LEF' rtf'J['1 (:FiE C1~:~-~~ !_~'l-ifC:F.· s1_1r11 . 

RDTLP CLR R LOADS A 0 FC? A GOOD F~A0, 
STi i Fi C5T:=irs SETS :=. T,'1TU5 C:'r'TE TD NCt EPP. 
2SF..' 
CNF' R 

·sEO 
LD/-i A 
BF.:A 

C:=iSIN 
#ETS' 
en,~1 

#EPP4 

0.04 .5:3 FB,'i.f .SD DB f-' TLR1 E
. ,-~, 

~1 ,-V:, CASIN 

INPUT~ ~N0-0F-BLOC~ C~A~ 
t-rs DISPLA 'r'S AS A "N". 
SiUPS IF NO E TB EPP,]?. 
LOADS TPAILE? EFPOF COPE. 
SKIPS TO STORE EPRGR C.00£ 
PEl1D5 IN Cf-£CVSUN. 

•:J D459 t- C:hb 11 
0046':1 . FBR7 27 07 
1::.i046i FBA::i S6 4.? 
00462 FBAE' 9 7 09 F' TLR2 
Ci0462 FBAD B? E05F 
CtiJ464 * 

BED T,';,'f/!}FF 
LfiA A #f,:;:_·p5 
STi'i A C5TfHS 
STA ,-=t .![05F. 

ENL! OF Tr=. . .; I i.. ER 

TESTS Cl-fECJ5UN. 
Sf:.:'I PS IF 1Jf:.:'. 
SETS Cf-JECKSUN EPPOP co::E. 

DI SF. E,~F.· CODE ON 5C.~EE!'I. 

00465 :+: F1JLL 1J i :Jt,·;j r u:=.Ns OFF T.~E c,.:i:..~::"':ET TE C·r=· : 1/ E:. 
00466 FBBIJ 86 51 
1Jl)46'? FBS2 ti;:- ffO 
L11.:.146S FB3·+ ]'3 

TRN!JFF LN-1 .'1 Jic~! ,= .= L(J,~[>S C:J:'·1N."1ND TO L ~.'! 

STA r. 0 .. X OFF AC J.,'i Ci=t5SETTE DF. I VE. 
p..- .­
, , 1 .::i 

.. 
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:-. .:.... .~ .. _·:. /,-; t 1 
r·· [.1 1'-I' ~ I,,;: 

E ,t.-t-~F-1 T/~' 

. _.,F. ~, IN 

/!,',::' 

BF.q ~;::E 
F~· rf L:, s: l 

F.t F Pl 

FOLL OU J!i!J F Jtt'f'·5 Tl-i:.: 
. $TfrPT Of-- iHE HEnDEP. 

E :.STS FOP HEPUP CH6P. 
5THF: T- OF -H::i-:~·::P: 

GOc5 BF"/ Cf : IF 110 T GOOD h'DR. 
:~· !.: t-i f.• 5 I i'J f-1 I f: 'r' TE iJ := LE ti. 
SFi \/E5 l-i I Lf i/1~ TH 5 'r' Tc. 
INPUTS LO SL'E ( LEN.:r 8'r'TE. 
FOPN5 POINTER TO TH~ 
TOP BVTE GF THE B0FfE?. 
SriVES' THE HI Su,r:,c. FTP: 
T(J. n-1:: Ch53ET7E BUFFi.~ . 
F:E.ri:15 IN ELOCI~· N6tiE. 
s .~ ~./c.· :...=: F 1 ~;_·s T C .~A,c;: [I.~ 1~

1 _-:;j·! ::. 
,C:~'E '.Cj[:' I ti ~-:;E 1:CiliL~' c:H ,S ,~ I.··: r Li 1S. 
TE3TS .!-1-= ,::F:Ii ,'T J:.=-: C; .~F: . 

FE.::TOF~: ~s r I F.:.:.-. i n.:,nE c,c-u: .. :p. 
7-J.:1?7 .i ,=- Fe I;\ i Fi._,.=tCi ·-· D. 
f · I :,,.::·;_f:-'r1_3: 5'!_ t_:i1_-f .~ /-i ,~· t!E C:'•' 

r:..·~~rs ;:::;::; ~~~ -:~:-=r:~· ~i !~ ! 1 1·,::~ ; :.:. . 

:~r< · ; ;::.· s :..~-~~·,_· :..:· IF f.1,-=:r1 · 1;,=.::·1= 

INIT 8 FOR CHECK5Un 
LOt1C• 5 S T.':c1:; T ·oF BUFFEP. 

6 GE:..TS 1_"":HHP F=nf· IN . 
,\ ' GE TS s .~Ji--FER PTP. 
.5T0.~'5 CH,.:; ~.' I ti TL.1 BIJ,=,=cP: . 
d 0£ 7'5 Fi+B. 
8 11ET5 A. 
i~S r~~ I F 3tlFFCF~ Fl!L":_ . 
5 1: IP'.:-: T!J c.\' IT IF fi LL I ;-: I /i. 
INC ro N:::: .:T CH.'iP. F<J::-:ITIN. 
Ci1JES s.s . ._~"' 1 F itN'r' LEr r 
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NAN P [• S - ::: ~·S: N 
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PDS SYSTEM 2N CAS SE TTE: DRIVERS (SYS2NF) 
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Th e SYS2NF prom is a version of the SYS2N cassette prom with a 
soft~ are bug fixed . Thi . bug wou ld c au se t·he n ext ~ l ock of a 

mu l tib lock r ,~ad to bl:! ~ki 1)fX!U if th e checksum o n rlw prt:Cet:·,Jing 

b lock was a 16 ond t i1 e 1ape hod not been prcviou·dyuo; ed . . The 

c hange is on pa ~1e 1.0 w!, ~re tliL~ ESC t es t an d branch no w bronch c ~ 
to RDHDR l in skocl of l~ U I D f< . 
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.f 04 _HI B'r'T :: OP FIFE: . 
$ 65 _LO BV TE OF ARB. 
J O t:~ i rS 8 IT ,::ip I Tl-f PSC:UDO ;;>f !] .'1. 

:!06 _HI B'r'TE or: F.P>=t. 
t07 _LO BYTE OF ~RA. 

:tOS' B'r' TE USED B'r' ASCB IN FOP HIP. 
hJ3 CP55ETT~ I-0 STA TUS 5.'r"TE 
:.t:•J,'=t END OF OUTPUT BUFFE.c;· TEXT 
.tnr START OF I / O S'UFFE:;: ( F TP> 
!Cif PT.r;;'. TD END OF I /O BU:::FF.'. 
111 ST.C:PT OF OUTPU T ;- ,i_: r: ,:::EP. 
!13 F:'H'r'5 ICH L Cf:SSZ:TTE NUt tE:: ,c;·_ 

. $14 S1_lLt!:;:1:E ~;:: ,~·=:;,· TE1\ T /'/tJ',/ E::-:. 
!1 e7 f.1E:::r. AC·[ip_ FtJ ~~· TE,\" T f:>_-n/E. 
1":1 i1 LF.,ST ,AC·C1:;::E::-: DP F. =h ;_ /d=t:J1)F:ir 1

• 

:t1c PT? r,:, 1: UPSE.i:;:· or.: sc,= EEN. 

$;.'t] 
t:::: 

.... -. -
~ · ~ 

r ' 
-i· .:.. · . · 

.;:.- : c: .,.. ..:,__ 

..... -. -. + . ..::,: . .:_:. 
! .-:·.5 
t?S 
~r -: .s 
·• - ·::· ..,. - _ , 

! ?C' 
·'l: - =-
.,..- - L. 

;;_.,:-:r ..:-, 
!Ei 

.... c: t 
-t - -
:f 1~; =: 
f. J_ ·-=~ 
.; 17 
f l :=· 

2(1:37.7 

PT~ TO EN0 OF L00 EDIT TXT 

PTR TO BJ~FP0 T/ T STAF T 

TE t'!F1 :_=:t=t :/~ F ~:-~· E\t; ,v .. ::i T ~· :~ -;- ,ct_ 

AC;C1f 1.c:.=ss c ... c: .:· .:;_1 ~ .-=: F<:=1 !:! ; .i.'T. 
tl IF E"L~ I T1:;,r;_- ::= l,/ t] T ,~· L'\· ! ~· i t/'.2 . 

CPt55ETT= =· !__C; ·~ .< N::. . ·~= . 
.... - r • r• - . --r-
L.t ::::. ::. 1- i _: :_ , ::. r~:. 

C~SSETT~ ~~NE PF I 0T FL~ J . 
c·f~ss= r ! ~ =:L 1.:.t_- .t<. T1! ·.= = -_- ,_-1 L~ ' =· 
Af1 fi ;~'. 1J.= .!.- - 1: : SLJ .. =:F . . = ·1-1:~ - !_- h _:5 
LEt/!]Ti~ C1l= c·.~~S. c- 1_ :=F"=-~- -
F·c~ ,1J(J i~fil11 CC!i_/ :J .~1 TE 1r:; 1 

/:: .'] ::;_· .~ .5 :.=: !•1 . 

TINE? COUNTEP. 
f~ t.~ I H Vt=;:.. !_,_'= T.jJ T.~ .:F·.~ ,,: ,_-!ti -_- ,~ ::=- . 

f: CIA ViSL U~ :~-: 5TC.:: ._rf :: ..: . 

~: 1r?·lc·1-·,r;: 1Jtl : ~::=. 
E!ID-o .c- - TF:~> i5N I 55 I rJ N-E.!... ·~· C A · . 
E: :c,.:rP·~ TD fi :J '·l5 T1.:, :\ I~- , ..::; : .. :, c·:;: 
SET F;:i -;: TP r--;JL~F E=9-·::,;; 
SET J=- 1]~' C hE !.~·~~ ·5 .~e~1 :: ::.· ~· 

TIM~ CNTP FO~ 1.·1 s~c 
TI NE5 Fu.:;:,· ;: ·~· i/4 SEC1)1'iC 1S. 
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08105 
08106 F81JO 
,- 1_[1? 

'Jl.'=i 

~1]9 
00110 
00111 
801.12 
08117. 
130114 
00115 
00116 
0011? 
08118 
ODJ..19 
[10120 
00121 
60122 
O•J122· 
00124 
0012.5 
06126 
0012? 
66128 
00129 
001 ?O 
00131 

\ .( - -. 
~i:~~ ~- · 

601:?6 
1._ll]1J?' 
001 ?.S 
iJ.l]l ?9 
80140 
001.:iJ.. 
00142 
130147. 
08144 
f/0145 
60146 
00147 
~614:3 
80149 
00150 
00151 
00152 
0015:? 
00154 
1JD155 
00156 

.;J; ( '1 t c=; 7' 

' -- I ')..__/ l 58 
\J 

5 

Pf:.S-5~'S2 

PDS SYSTEM 2 N CASSETTE DRIVERS 
.'f; 

-OFG :!Ff:OO 

CASSETTE I-~O OP.IVEPS 

:/< THE c.~SSETTE NnVEF:S LOr1C1 AND DUNP A BLOC .~-.: · OF DATA 
:+: · TO AND FFON Tf-E CftSSETTE. THE 'r' HANDLE £.OTH Tf-IE HEADE.~' 
* AND TPAILEP FO~MATTING . s 
:f; THE DRIVERS APE SET UP Ar;_ A SET OF SUB.i;_'OUT I NE5 
* CALLED 8 ~·· ThE EXECU TI VE oe THE US~P. ·" 5 PPOGPFIN5. 
:+: 

:/,: 

:f : 

:+: 
:+: 

:+: 
:f : 

:+: 

:f : 

·* 
:+: 
:+: . 

LOl·I NENOP.r' ADf•,f;:_'ESSES USED B'r' THE DPI V~PS A.~E : 

i_'":5TAT5 'AT 
BL F:NAN AT 
6CIANC1 AT 
NO PP NT RT 
BFPPTP AT 
BF,~·s~E AT 

c1~.'.i 

·-.. _ 
~·1;1 . _ .. ,_. 
.?A 
~- ,~ - -
3E 

USEfi TO STOPE INPUT EPP CODE. 

PTR. TO THE ACIA CURRENTL~ L~ED . 
p_r;:: I NT FLi=t ;J FOP' 8L 1:.tcr:· ~i6t·;E. 

ST,i-le T OF CASS~TTE I-0 E.' UF:FEF.'. 
END OF CA55~TTE DATA E UFF'E~'. 

:+: THE DP I V~PS Cr1N E:E PUN F"PON 1.:-.tE PDS-S'r'52N ~-·:!FTNAPE 
:+: S'r'STEf'I .. !I i...f!,_- ;L.' CONT-=t I 11S TNE CASSETTE LO ,-iC.• f: ;' i [ 1 f.r') f-1,=· 
:f: C'JJ /'l i'fi8t/C15 !tl Tf-/C c Ji... ... ~ .c: . . !J 1C{_; FF.'C1/'f Tl-:E .~c.1 :=-- ·:/ .-:.· .P.. l~:~1 .'-fE,~· ~ Tji..:·c 
:+: OP I VF·::F'S hS.E Cf:L.LED THPOUGH T:-E C1EEU(jCiE?. 
:fi 

:+: THE DPI'/E.C:S' fiI5=°L8 ';' PE.c;·TJ.'/ENT C-1PTri CW HE 5 •:PEEN 
:f: NHEN t·jP JTI NI] OP PEF-1[.•INCi ,:::p;JN Tf-!E CP.55=TTE5. ·: lf'·i 6 ;.;,:;_rrE, 
:+: THE CHA .~AC:TEPS BEING IJS' ITTEN ONTD ThE CAS'::"":ETTE .~r,; i= 
* DISPLF-1 'r'EC1 IN Tl-fE SE,_~DND Ci-fAF6CTEP PO..:ITi ,)ti ,.:::po;-.t T'-iE 
:+: UPPE,2: ,!;_' IGHT /-f,C,tJ~· COPNEP OF HE 5 CP:EEN. :JN H :;_~ ,.:.c. . . r~·~ 

:f: 1_-:Hl=tF~ ;iC'TEF'S E.'El l-1 1] 1t;'Ef~C1 J,iJ F.19 E [iJ~~F1L :g'r;EC1 I ?I T::·= ;_: ~=) F' E:~ 

* ,r;.·JG.HT HA/ID C!J ,1;_!/EP OF THE SCP~EN. TH~ NFiNE Oi=' L-~E EL.OU : 
:;.. C:Li:~:F· E.~lTL 'ri E'E:Iti .. J .~· ~i:Yr1 i_lP ::E.~ .;:c· ,LfEL.1 1J ·~/E,~: 15 ~-:I::/='L :-~ ·~ 1E[1 , : '/ ; T.i:·f 
* RIGHT HAND SID~ OF THE 5E;ON9 LINE THE E?RO? 20 0~ FOP 
:t; j~ ,;_· t,~ J.) IS C1 J5,~' f_ff 'r''EC1 (/ .. ~-/ Ti-iE ,C.' [Jj ,~T !:IC1C C1F: J ,~ ~ TL/7?[1 Lf !1IE. 
·+< NO Chi1NGE I N ,_--. .~~ .;;' fiCTE !;_· NERN:=-: T.'-f r1 T T:..rE RE6D ff t15 :..' . . ''·· 

. :f; H "Cl; NE:=tN5 Ti-".:::FE .u .~s s Ci-rECl<5UN EP?O? '-'N ],:...;: cL. 1
:
11_- ; .. :-. 

* A "T" NEP1!15 TJ-iST T.LfE t-6JJNC1 !//_!NEE;:;_· rJF f'r 1 7'::3' !-IE Fe ? t=,-=;::.·· 
;fl IN TO THc eu:=,c:;:p I, TF ,'i.!!_~F: EF:;_·1_1p ·, Ti-IIS v:::uu:· c·r (;Ji_,-,:;· ~E 

* I NFL'r',; C.YE~~ .- .-:~tf'J E,c:;,i;_o,c;c ALtJN::: !./ITH THE T?,i=:!LE.=. Ec..c;o,=. 

* 
:+: THE C5TAT5 i'Ct::iSSETTE S Tr~TU.5 .> B'r'TE /.! I LL ( : ~· NT·~< ll _;:, u 
.f; IF THZ E:L clCf.:· FE~C· f;'/ f..;' ,~5 0. F.'. IF [T t·I~ --=- ,.::i E .-~ ~ · 1 7 ~ . .:r . ;• 
'°' !JI LL ,_~ONTA !!l F. '5-i- F'Ci? ;,~·AILE,;;_· EP.C.'.;;_!Jp !JS' ,g ..;-:;- .'= 1: .;;: ri 
:t< Chf:_- ,, _SUN EPP1.JF: (1Jf•c :_iP!J N EXIT FP1:1N TH~ ;;:,_-1 1_ 1 r ; ~.1 E. 

* SET TI NG ThE NOPPNT UiO PP INT l 1'/G) .CLri'] T iJ .::i 8 U I LL 
*STOP THE OL~PLA 'r' 1Jr=- Cf-!,-=t .C:.:FfC TEPS O!J TH~ SC.c [~N [ ")?Ui1:: 

* C:=ts.·:ETTc PEJW H'i[• !·.'?I Tf .. E,";'CEPT F;_IP. T.LfE T _,, '-"'- . :;: .:-C: ;)p 
:+< CODES .. tJHICH H?E 6L:·JH'r'5 OJ SFLA 'r'Ef• !ii-1EN THEr' 1_Yc ur:· 



PHCiE 004 

0 0160 
ei:1t:Sl 
J. ' - .; '"'-./ t:~ 
l~t::'·..::. 
80164 
fJ f/16.'5 
60166 
0016? 
00168 
i:.1 0169 
001?0 
001?1 
OCd.7'2 
001?2' 
'.:.10174 
001?5 
D61?6 
.~1 t]177 

0017.S 
00179 
.00186 
1:.:.
10LS1 
001.s:2 
0 01 ,s .I· 
001 .'94 
[1;_-;1 :; .5 

jl .~ j 00 
~'-''-t 

OtJ1E:9 
00190 
001~=i1 
00192 
00:193: 
00194 
08195 
00196 
0019? 
00198 
J}l;,iJ_;;:.·9 

00201 
00202 
1J02D2 
60204 
tlLJ2(1.'j 

00206 
o .~.:120? 

. 00208 
0020:.:i 
Ot.1210 
·0.0211 

212 

., 
·-· 

; ·,I 

PfrS-S'r'S2 

:+: IF THE FIPST B'r'TE OF eu~·uAn (f: LOC.L( NA f'1E .:1 IS A Ct 
·+.: l.Jf·IEN THE PEAD BLOCK POUT I NE I 5 EUTEF'f D. Ti-:E Nf.'.·.' T 8L OCf: . .' 
:+: NILL f:E P.E .CJC- FPON TAPE fJJJ f'IRTTE.:;;· UHAT THE !<ANE OF Ti-IE 
=+: TAPE BLOCK IS . . 1J .'J r ffE 5 'r'52N E.\ EC. A CONFJ:1L SP.'i1::E 
* CHARACTER CAN BE T~PED IN AS THE FIRST CHARACTER OF THE 
:f; Nf1 !·1E IN THE LOAD E'LOCf:.' CONr·ttitJft. THUS .. A <' CNTL L) i:' CNTL 
=!< 5PPC£ ) C·O UOULD PE1iD IN THE !EXT f:!_OCK ON THE TAPE. 
:f; 

:f: 

:f: 

* :f: 

:+: 
,,., 
:f: 

.:f: 

:f; 

:·f.: 

:f; . 

:f; 

:f; 

:f: 

;f; 

:f: 

:+: 

THE THPE FO.c;:NAT IS : 
S'r'N 
5'r'N 
SW/ 
E·:;r 
HI BYTE OF 16 BIT BLOCK LENGTH 
LOU B'r'TE IJF 8LDCV LENGTH 
F IPST CHnP OF 8!...0Cf( tF:l!E 
SECOND CHAPF1CTEP OF N.8NE . 
DATA 

Ol1TA 
ETB 

f; CH'ECJ:5~ i 1"1 
:f: CHECf:·suN 
=+: CHEC.1·:·::.uN 
=+: CHECK5 Uf'I 
:f: 

:f: 

* 
:+. Ti-IE CHECF"SUN IS CALCULATED FPtJN Th'E OATA .. !-J.!-IICH 
:+: IS PEAD IN FPON Tf-1E Cf!S~~ET TE E'UFFEP F'ES I C1 Jl,'I] IN i'1Er!!J."-"r'. 
:f; 

:f; 

* 
:f• 

* :f; 

* 
:/.; 

* 

THE FOFMAT FOR THE CASSETTE BU~FEP JS: 

=+: UHEN f 1A' . .::r IS PE,'iD IN.. THE RE;g!","·· PC:UTI!E S~TS · · s F: .~:_=- .--:E ·" 

* TO POINT TO T~E L ~S T CHAPACT~? FE~D INTO T~E ~UFF~R. 
;./< NOTE THR r THE.PE rs NO 0 1/ EPFL O!.J CHECf: !lhE.1.J [. •,.:.. T,~ JS :.:c::.c. 
'" INTO NEN.J? 'r'. ON OUTPUT TO T.:.., = CP..::-:SETTE . TrC S'L ·Ji_"\ . 
* LEN1]TH IS CALCULHTED F.c;:oN T.HE E:F .~PTP f:it:D BF.c;·s::E: ?O I!JT~.P5. 

·" 
* * THE RE,'10 BL (!C k:' riNf• t/P I TE Bl tJCi< POUT INES 6 U TOi"!AT I C ALL 'r' 
* ru.c;:u ON AND OFF Tl-IF: CASSETTE. • 
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0021.4 
00215 
,- ?16 
. ··1? 
l~1.S 
00219 
00220 
00221 
00222 
(1022:. 
00224 
00225 
00226 
00227 
0022.S 
00229 
80230 

002:.2 
08231 
iJ02?4 
0023:5 
0022:6 
0023:? 
0023:3 
c·o2:;9 
D0240 
! -·· "l ·~·41 

L "42 
~'4,? 
00244 

· 00245 
66246 
0024? 
0 13248 
0024~~ 
80250 
00251 
60252 
i-]1J252: 
E11J254 
•J0255 
00256 . 
0025;:"' 
0825S 
00253 
00260 
00261 
002152 
0 1:.:126.] 
80264 
00265 
(• •126t: 

0l~.s 
)]026'? 
00270 
t1 

PD5-5~'52 

* .'f: 

;f: 

* :f; 

:j; 

THE ADDPESSES OF THE POUT I NE5 FOP c:ONTPOLL I Nr] 
THE CASSETTE APE AS FOLLOHS : 

I NTLZ - Ff:OO 
NP TBLf::· - F82D 
ROSU:· - F89J. 
i·!P TNOO - F82F 
PDNOD - Ff.'93 
CASOUT - FSS2 
CASIN Ff:rE 
TL!RfJ1Jfl - FB7?' 
T.r;;NOFF - Ff: BO 

INITIALIZES TJ-IE ACIA FOF' USE. 
NPITES A FOPNATTE[• BLOCf' TO CF!SSETTE 
READS I N A FO PMAT TED BLOCK OF TAPE 
1-!P ITES r1 BLOCK ro A .PUNNI NG CASSET TE 
PEA OS A ELOC.~:: F,c;;·oN A PUNIJ I NG TPPE. 
i-!P ITES OUT ONTO T,~PE THE E"r'TE IN A. 
PEROS IN (-t B'r' TE INTO ACCUh H 
TUPNS ON THE CASSETTE DP I l/E. 
TUPNS OFF THE CASSETTE DF'I '/E 1-J.HEN HfE 
POINTP TO ACIA 15 PASSED IN THE X REG. 

NOTE THAT ALL THE ti81]\/E F'OUT INES ARE SUf:POUT I NES THflT 
ARE EN TEP ED B'r' A J5P OP 85,c;: . CALL. 

US I NG THE CA55ET TE DF: I 1/ f Fi'S. 

* IF n -tE EPF'ONS ON THE CPU E:OA,C:.:'D APE THE St,-'52N OP T.H[ 
* 5'r'52D PPONS.. THE C1P I VEF'S APE U5ED 8)-' T.YE I ( It:I TI AL I 2E) .· 
* L (L OA[r FPON C,'iSSETTE) 6N C.1 s i:'STO?E ONTO c,sss= r rE > 
:+< COi'1 /'16 NDS H-1.i=t T 6 ,'.E li PFtPT OF TH:= S'r'S-2 EXEC1_iT I \.'E. 
:+; 

* IF HfE CPU PRIJNS BE I NG USEO A,c:·E Tf-13: P1)S- '/ .7.F-i O.::;· T:1·E 
:f; PC·S-1/ 'JN OP \12.Cr p,:;:·oN SETS.. r ~=N Ti-i~ USEF f- il_!SI S~T ue ThE 
=+= PCt I NTf.RS AND CALL THE POUT HES f-1 I NSE!... ,=.. US I NC T.Lf:: 
* DEE:UGGEF. DN T.L/E CPU f=F:ONS. <'NOTE THF1 T Ti:'E V.7 :~ A.1/C1 i/".: ~ / 
:+: DEf:UGCiEPS VR :;:o1r'· FOP INST6NCE THE ~" s6 GO C. Of·1hHNf 1 !5 . ..:; " 1] -" 
* W·f ILE P-fE: V3.N GO CONt"!.~ND IS .A ·" CNTL G ". PEFE? TO f:...15: 
:/; USf,r:;·s N,'iNURL Fo.c:;· f •ETFI ILES. > 

HIE FIF'ST THI NG TO DO IS OPEN THE LOi·I N!:rtDP 'r' i_l_i C6T ; or;s 
* USt C1 8 ~' THE DPJ ~iF?S AS FLAGS t1ND FOI !/TE?5 AND !t.'IT ; ~ :_ J ::_E 
'" THE U]CATIONS. THE RCIANC!_, SU.JJfiN .. BFFF'TF.' ,C. i'E 1 E:FP: :.~ _-:E 
* SHOULD NOi/ BE GI L'EN VA LUES. 
* PCI ANrJ iiOULD PO INT TD F0'50 FOP THE ,c:fp:_:;T c ,i:i::5E TT:: f;Nf1 

* TO F06 1J FOP Ti-C SECONC• Cr1SSETTE f',~' J '/E . 
:f: A 5Ii"!PLE F'POC:i?ri/·J TO CSL!... Tf-:E eouTIN!:.:. 5,'-:'1_""-i_ IJ_[ 1 ;'J .1:.·u e= 
*' £.HUTTEN. OPEN LOCA TJ1JN 90 1:: . H'F'E I N Tri,=1Ji_i :] ,;-r Tl-'E :;,=:r;:.J1.J ·:;::.=· 
* Tf-IE I NSTPUC Tr 0?15 JSP 5'DX,\ '.. J NP FE ...;F, ,\','.;' I s· ThE :.E 1~ ._- · :;:. 0 :.• ; z 
* OF THE f1 ESI PE~, C-PI '/E,:: ·,'20UTINE .. I . E 1JO ,c:- ,_1,c: l :'UT!i; :... LI:::·iTJ ,_-. :·; 
+<OP ~-:i1 FOP ,c;., c.-ftOI NCi i1 BLCn_-:r CrP ;;o FOP. i·iPITUi'j ,~ e;__ 1_1L- .v. Trii_S, 
:+:TO INITI .'1LI::::= r~u ,'iC IP.: ACihNO !-JOUL [r EE LO ·::i!: · ~~· ll[T:-i 
* THE Hf·DF.ES5 OF THE A1

: · Ift .~'"Nf.i T.~E U5~P !·IC' L:r_ :_-) Ti-i:=t i Ji_! t./? TO ThE 
* POUTifJE HI :=i oi) E'r' OPENING ~=-oo h!JCi JUN F' It-1CJ TO IT UITi-l 
,f< T,LJE ·"G .' CDNNA!ID. THE ROUT I NE i·JOULD BE A.5 ,= ,_~u_ c·i·JS : 

* *CALL :-=i 00 

* 901 
.f; 902 
;/< 90.J 

* 904 
.'f; 91J5 

BC, 
FB 
00 
(£ 
FE 
4F' 

J-::-:P. 
.HI BYTE OF .'?OUTJ N~ AACif• .C:ESS 
LC':,. B~'TE OF [ 1R I I/ER t1 DDF:t55. 
J/'1.l.: 
AG: PES~ OF THE DEBUGGER ON 
Th.':: PD5 VJ.ft PF.:tJt·I 5E T 
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0 1)272 
002?.? 

"7 4 
~·?s 
88276 
002?? 
00278 
002?9 
002.90 
~-,o~.s·1 

08282 
0 02:::.? 
0 0 26' 4 
Ct t1 ;;:., ·-=: .'5 
0 02 :36 
f:(1:Z:E:;~ 

0 02-::s 
00289 
(1 ff 2' .~~ i] 
00291 
00232 
0029 ? 

Pfi5-5'r'52 

>t< Tl-IE AC Ut UOULD NtJf./ BE INITIAL I ZED flNC1 CON TPOL l·IOULD 
:t; f-fAVF PE TUFI JE L) TO THE [iff:UIJ1JEP. TO F:EAD IN A BL OC ~~ '.· 
:+: THE Wi/'IE l.JtJUL Ci BE PUT IN BUJJAN !-IN[• L LlCA TI Cl /J ~=-02 UOLIL ft 
:f 8E CHANGED ro 91. THE USEF..' l~'DUL[• THEN JUf'IF' TO ~~00 . 

.:+: 

;+.· TO TEST THE CASSETTE.. SET BFRPTP TO .c:n,_~n AUD 8FP5ZE 
:t; TO EiJ DF. THI S NILL AL LO!·J THE USEP TO UPITE OUT Dt:: TA 
* FRON HIE FOUP TH.. FI PTH.. 5 J,\'TH AN[• Sfl,..ENTH L I NE OF Tl-iE 
:+ CPT DISPL A'r' AND THEN ,r;:: EAD IT 8.'"1 C.1<· OtiTO THE DISPLti 'r'. DATA 
:/< CAN E:E T'r'F'ED ONTO THE s c.=:EEN f; ).1 OPEN I NG H LOCH TI O!I ;./I TH 
:t; THE ftEBUGCiEP AND -THEN NO!/ I NCi Tf-IE CU.~SOR APOUNft THE SC .~EEN 
* TO CHANGE THE CHii PACTEPS. TH IS I S ?OSS I E' LE f.E CRUSE THE 
* ROUT I !JE TO INPUT AN ADD.~E55 CAL LS THE ED I TO ,::;: FOP I NF'U T. 

:f; THE OP I VE,~ POUT I NES CAN ftLSO BE USED TO PEr;:'FOPf'1 
* I -0 UITH A NCDEN OP TELET'r'PE. THE NAIN HAPDJ.J,'1 ,c:;_ f 
:+ ft .T FFEPENCE f:ETUEEN THE CAS5ETTE F.Nf't NODEi'!/ TT'r' IS T:'-ft=! T THE 
* crtSSETTE i-l.ii5 A DI VI DE B'r' 16 CL OCK ANO IS UNIDIPECTI 1YJ.i:tL 
=+: t-/Hl' LE THE NODEN/T T'r' Hf11/E Ft DI VIDE B'r' 64 CL DCi::· AN[• C,'1N BE 
:f : E:IDI PECT I DNAL. BECAUSE OF THc CLCiCK CHF1N 1JE THE ACJ,L.t NUST 
:+: E:E TLl.l.;_'f/EC1 ;_! t-J t-i I T .. Lf F1 C1 I FFE .~:Ef,' T ~/AL LfE BEFCt .~: E THE .;.,'El=tC, s·:_ cu:t<" 
:f : oe !JF: I TE BL OCf>:' ,r;_·ouT INES AP::: FJiTE.:::·a-.. TO TU.?N ON Ti-fE AC J,q 

00294 :+: STOPE T.4E '/f'IL UE ·· f. 2 ·" I NTO LOC!i T J:JU F050 1] ,c;_· F060. ONCE 
(l<.:.i295 l~2 w ill produ c e :f : IT IS Tl_!PNED IJ!j_, EITi--4f F: Cf-6 ! N o f;: CiiSOUT (!;=t ';' SE C .-=t L L~(. 
8 '.:.1296 a s ignel of e igh t :f; P.E PEATEDL 'r' OS· Ur: J TE NOD EN E:LOC.1:· i";-;,;_Tf'!Oft ) DF~: ;==,-=: ::- t·1':':Et-:' 
OO~·~.::i ( data b its and 2 -+- ( ,;;·D.\i:J~·- ·· CAN BE ._-.P!_L ~~, C!;'!CE . NPF;,_-:f.1 .~; ,;_[!f'·i•_!C• ,·-=t_::; C: 7"",'-E s _::.;'·t:= 
1302 9.S stop bits . If --~--- FIS UP TE u .:· ._i '. c;_C.1e L ,t.:· E,\'CEPT THE':' D:J NO T TUPN ON ' ,~,E .:r._~J;-1 r~ 
~ · ·~· ~:;:~ r 1°t-;:'r_f1] ,C.1 t~ t'1 T!J 1? E.1-=tC1 It·~' ,c ;.~: Lt_~L~'l( C1 ,= [.t F1T i=-1 FF(C·/'11 A t1C:C:=.\I J .~1 Tirr' 
~06 the TTY operates =+: 1-JOUL D THU S E:E ( /='LC/CED EE.COPE Tl-E ·"Cf1LL ·" .r:. D ~: : I ."E _:, . 
1?02 Cii on a d ifferent :f : S'F'li DE .?.S LC.\' FiCI (ti iO L C1 :~f·S PC J_:::i ,:::· oJl/ T T~? . 
00 .?02 code , look up +: 8FC: 86 B:::. l.D.'1 A #$82 LOf:D5 5T6PTU,:::· '/.C:;...UE. 
1::.1030:;· the p ro pe r in it- * S.CE P.? 00 ST,'i A iJ .. X , PU TS STP:P T COC•E I .'ITO PC I~ . 
t1iJ704 ial iza ti o n v alu e :f; LOCATION ~::io2 !-J Ol_!l_D NO.!·J BE 2F FOP: UP IT ING fl ND 9 : TO. ,r:E.·-=it1• 

003-05 in th e ACI A ;f; TO f?E.'1C1 II / .A CH,'i ,c;_·pcTEP FPON HE TELEi'r '?~ • u.c;_N ON ThE 
00 .? ~16 secti on of the >f< ACIA ,'1ND GO TD Ti-fE FOLLOUJ!/ij _c;:.,JL1TI NE: 
iJiJ2'8? '"' TH' IN JSP CAS U I PEFtD5 I N A Ch-,'1? FP0."1 f E 'r'E:1J'1FD. 
OO .?OS' c hi p descripti on :+< .JNP CASOUT T'r'FES 1]UT Cl-it~P Dt.' p,c; INTE::;_· 
00 . .?09 append ex · * THE P52.J2 SHOULD HAVE BEEN STk'FiF'PEf.• TO NALF C'L!F'L E.\'. 
60?1!] :f: 

!]1J.: 11 :f; 

00212 
0031."i 
6071~ 
t10:?15 
00716 
•Jtl21? 
DO.Jl -':? 

lJ•...1219 
60320 
00.JZi 
80~22 
00-72 .?: 

00 2.' ~t; 

l10J2 7 
00728 
( l 

* . IT IS TO BE STRESSED THAT THE RELIA8ILIT'r' 1JF T .:..:~ 
* CASSETTE 1_"":!JN TP1_-,LLEP f ·EPENDS ON TH= ADJU~~iifENT o =- T.LfE 
* TRU!NEP. ON THE 5IN EO,C,PC•. IF THE TF.' I Nt·! E.c:i JS CUT J .c::-
* ADJUSTNENT Ti-fE DAffl !J ILL t'hJ T PE.r::iC1 IN PPO?EF'....'-r'. 2.=~-:: I D ES 
* USI NG TH~ 0;.7 CI LLOSCOPE' TO Hft..!UST Ti·E TPHW EP .. J T c,.--:; •; ALSO 
*BE 6C1JU5 TED B'r' ,:;ERD I NG IN li 5T? ! NG ./JF 5INCi!_ ~ C h,.; ,::; i-::, ,_~ TEF'S 

* FPON THE 1_~fiSSE TTE ANO ADJUST J>lCi I T UNTIL TH:: c :..1ft.:::.:. _- TE?S 
* S'r'NC Ill PPOPEPL 'r'. T.HE 9E5T 1: i-iAF' :i CTER TO u-=:= I S .ii ~-:;p ING 
*OF ·" U ·"S. TO PEA{) I N THE STPIN:J FOP TESTfNJ 1_,5::, U,"=--:-ITE .ii 
* LOOP TO i""iET A Ci-IAPrtCTER FF'ON THE CASSETTE PND Ti-iEN 
* D I SPLA 'r' THA T Ci-: 1~ .~·riCTEP A Sff·IF' LE ,r;DIJT I NE TO DC1 THI S JS : 
* A J-::~F; f FB ?E LOADS A J.j I TH CA55ETTE CH . .::i .c:· . 
* J SR !FC~D PDS- VJA PUTCHP ROUTI NE 
-~ TST :fFD01 TE:.-::rs ~,E 'r' B:J ,iP C• FLlR A FE'r'. 
* BPL i1 S.\ f PS Bt1CK IF NO INPUT. 
--#< Tl-1E· ABOVE ,O!JUiIN !:: .:OULO u:eur CHflPACCTEP5 UNTIL A }•" '= 'r' 
* ON THE kE'r'2Ct ,"1 ."D UP. .:.:: DEP.RESSED. 



PAGE 007 PDS-S'r'S2 

~~~ FBDO DE 38 
OOJ::?.4 FBO? 86 13 
00325 F804 A? 00 
003]6 FB06 :315 51 
BOJJ? FBD.S A? 00 
O@J.'s.S FBOH J9 

flOJ40 
00341 
130.?42 FBOB 86 1t71 

0674~~ FBOC1 .90 5.J 
00.?44 FB8F BD 51 
0034 .'J F5'11 SD 4F 
00346 FB1J 86 18 
Df10J4? FB15 SD 4B 
08348 FB1? 9t7 .?E 
l:l0.:S49 F819 D6 ."JF 
001-50 Ff:1B DO 
00?5:1. FB1D 92 
00352 FB1F BD 
0~1353 F821 17 
Otl.J:54 F822 8D 
P•1J.55 F824 96 
\,J]-56 F826 S'D 
~.5? FB28 96 
00358 FB2A BD 
00359 F82C 39 

JD -~ ..;;:/_. 

41 

JE --~~...:,: 

2A 
34 
.]6 

00361 
t10 .J62 
60.?6? FB2D . 80 48 
!]f~J64 

06365 F82F C6 09 
60366 FB.JJ CE .5161 
0036? FE:f 4 09 
tl0363 FB.:;5 2i:.· FD 
1JO.?t~9 FB.'?? 5A 
Ot1J7iJ FBJ: ,'-3 26 F? 
003?1 
00372 FBJA SD CF 
130273 FBJC 80 10 
rJiJJ74 
a~1375 FB:?E .S6 1? 
t.1BJ76 F840 :3D 20 
802?? F842 17 
Ot.lJ?8 F8.:J J SD 10 
003'?9 F845 8D 18 
lJiJJ.s'lJ F84 7 SD 19 
~-_,:"?.S1 F849 SD 1? 
QJ82 
00282: F848 SD 67 
tltl3:::?4 F84D J9 

INTLZ INITIALIZES THE ACIA CONTROLLER FOR 
A SPECIFIC TAFE UNIT AT NOUNT TINE. 

INTLZ LDX AC I ANO 
#:J:l 3 

,\' GETS AC I A ADDRESS. 
RESETS THE AC IA. LDH A 

STA A 
LDA A 
STA A 
PTS 

tl .. x 
#OFF 
o .. ,\' 

SETS ACIJ-1 TO 
/16 2 STOPS. BIT FORNAT. 

lJRTHDF.' FORNATS THE HEADER ON THE T,'1PE. 

J.J.i;:THDR L.DA A #5W·J PUTS S'r'NC CHARS ONTO TAPE. 

* 
* 

85P 

BSR 
LDA .A 
BSP 
LDA A 
l. D:-1 B 
SUB 
SBC 
ocp 
'-'-'•'I. 

TBA 
BS,~ 
L Ni 
BSP 
LOH 
ese 
RTS 

B 
A 

A 

A 

CA51JUT 
cA::-:ouT 

. CASOUT 
#ESC: 
CASOUT 
BFPSZE FOLLONING OUTPUTS LENGTH. 
f:FPS::E+l . LOf-WS LO B'r'TE OF END P TP. 
8FPPTF'+1 SUBS LO 8'r'TE o,c· BEGIN PTP. 
BFPPTP sues HI 8~-'TE 1].r=' 5Tf:PT PTF.'. 
CA50UT OUTPUTS HI LENGTH B'r'TE. 

CA50UT 
BL KN AN 
CRSOUT 
8Lf:J/f1N+l 
CASOUT 

LOADS LO B~TE OF LENGT~ 
OUTPUTS LON L.ENG T,!.f B'r'TE 
PUTS OUT NFiNE OF BL O:."":,t( 

PUTS OUT LAST OF NFIHE. 
RETURNS BACK TO NPTBLK. 

/.IRTBLk:' BSR TUPNON TURNS ON THE CASSETTE 
* FOLL ON I NG U,Ci I TES FOF..' CASSETTE TO GET UP TO SPEED. 
NPTf10D L[i ,q 8 #T Ii'1CNT Ll.1P!DS TI NE LODP COUNTER. 
TI ME1 LDX #TTME MASTER TIME LOOP ( 1 /4 SEC> . 
TI NE2 DE.\' COUNTS C'r'CL.ES OF LOOP. 

BNE TIME2 TE<rs FOP FI?ST TI0E OUT. 
DEC B COUNTS T ft·IES l N L C;1JP. 
BNE T INE1. 5f::"I PS BACf·:· UtlTI L DONE. ' 

THE Tli'tE LOOP IS NO~J FINISH~D-
BSR l-!.f?H-ID,::;:: t/P ITE5 HFFtf•EF' ON THE TF.PE 
BSF: t<JF? TBFP Ni'< I TES i_i ~!T eur,=EP D.ATP. 

Ft)LLONING J.JPITE5 T,YE TRA!L.EP OUT ONTO THf TP.PE 
WRTTLR LDA A #PTB OUTPUTS END-OF-BLOCK CH~P. 

BSP. CASOUT ET8 IS D ISPLi=1r'ED AS g "!-/ ". 
TE:A A GETS CH~CJ.:SU,'1 FRON 8. 
85.~ CH50UT OUTPUTS THE CHECr.SUN. 
BSR Cf15!JUT OUTPUTS TRAILER FILLER 
BSR 
BSR 

ENO 
BSR' 
RT:: 

CIISOUT 8'r'TE5. 
cw:::ouT 

OF=' FRAIL :. R l·IPITING ROUTINE. 
TF::NLWF HAL TS CASSE TTE DR I\_,'[ . 



PAGE 008 Pfi5-5'r'52 

0038? 
·"' ·1 JBS 

\..._s-. Oq 

O'lis9i:i 
00391. F84E .'5F 
00392 F84F DE JC 
IJ039J.· F 851 A6 08 
COJ94 F853 DF 08 
00395 F85.5 :30 08 
003'31':\ FB5? 18 
00.?9? F8.5.S 16 
00398 FB5 9 DE 00 
OOJ99 F858 9C .'7.E 
00400 F85D 27 l? 
00401 FB5F OS' 
00402 F860 26 EF 

00404 
00405 
004[16 
0040? 
i1040.S FB62 .;;: ~ 

\ ,,,409 F8:5,J DE .'JS 
~410 F865 .s·6 02 
004:1.1 FB:S? A.c5 Oft 
60412 FB69 27 FC 
tlt141."~~ FB6.t3 J2 
00414 F86C A? Oi 
0041.5 F86E ?O OO:?A 
00416 FB?i 2? 6~ 
0041? FB ?.':': 8? EIJlE 
0641B F8?6 29 

Bl142l1 
f;l042i 
0'3422 
00423 FB?? 
03424 F8?9 
00425 ·FB?B 
!3!1426 F87D 

OE 
q .-._ t::i 

,~ ? 

39 

J.g 
81 
80 

* l·JPTP.FP /.IP I TE.'5 OUT THE CONTENTS OF THE 
* BUFFEF: ONTO THE CASSETTE TAPE 

* 
* 
NRTBFR !NIT CHECkSUN COUNT. CLR 8 

LD.\ ' BFRPTR HCIA CONTROL NA5k'. 
NBFRl L0:=/05 CHAR. FRON BUFFER. Lf•A A o .. x 

ST.\' Tl'fF' 
BSR CA50UT 
ASA 
TAB 
LOX Tf'IP 
CPX BFRSZE 
BE a CSOE,\:T 
I fJ,\' 
BNE NBFR1 

SAVES BUFf-"EP PTP. 
PUTS CHAe ONTO CASSETTE. 
A GETS A+B. 
B GETS ft+B. 
RESTORES PTR INTO BUFFR. 
TESTS IF BUFFEe ENPT'r'. 
E.\'I TS NHEN EHPT'r'. 
INC POINTER. 
SKIPS BflCK IF CHARS. LEFT. 

* CASOUT TAVES THE CH.i:f P IN fl AND PUTS IT OUT 
* ONTO THE CASSETTE TAPE. 

* 
* 
CASOUT 

CASOl 

PSN Fl 
LD.\' 
LC1l=t A 
BIT A 
BEO 
PiJL H 
STA 6 
TST 
BEO 
STH A 

AC I ANO 
# .-, 

.:: 
(1 .. ,\' 

CPi501 

NOPF.'!JT 
CSOEXT 
$ft:.i1E 

SAVES CH.'1,r;::; TO PEAD OUT. · 
X GETS PH~5ICAL AC IA ADDR 
LOADS CONTROL TEST BIT5 
TESTS IF AC IR BUFFEF: ENPT'r'. 
LOOPS BACK UNTIL READY 
GETS OFU Ci CHi~.O. 
STOPS CHAP INTO ACI,'1 E'UPFEP. 
TESTS IF PP I NTOIJT FLL ·JNED. 
SKIPS PRINTI NG IF A 0. 
DISPLAYS CHAP ON SCREEN. 

CSOf.\ 'T RTS 

·~ TU.~NON TURNS ON THE CASSETTE C1RIVE. 
:+< 

TUR NON LDX AC I ANO LOf~DS CASSETTE AC I A 
LDH A #ON 
STA A O,X TURNS ~CIA OH 
RTS . 



PAGE 009 

Oll429 
0042.0 

·1.Ji 
i.. J2 
064 J .s FB?E 
80434 F888 
00435 Ff.'32 
00426 Ff.84 
0041'? F83S 
084.?[: F'· 1- .1-1 

C•..:•C· 

004.]9 FB88 
6044[1 FB.~:[1 

004 41 FB90 

08443: 
00444 
t10445 
0 0446 
0844 ? FR=il 
00 44 8 FS '3 .~~ 

08449 Ft:95 
084 ::o 

·45J. FB9? 
' . s ... ._:· F5'S~8 
tl045'J. FS_=- .=i 
6t:.14:54 FB~C 
00455 F·e~;:,E 

004.56 Fi3A iJ 
0045'? F8A2 
004.5:3 FBA.:f 
i](t..f 59 FBAS 
[10461J -FSA? 
D0461 FBF.9 
Ofl4 :S2 FB.ctB 
0046:? FEAD 
61]464 
00465 
004r:ib FBBO 
1J846'7 F"C:82 
Ot.1468 FBS·+ 

PDS-5'r'S2 

DE ~ .... 
..::- '~ 

.s· '=~ 01 
A.5 ao 
.-, ~ FC ~I 

ff:::~ 01 
?D .oo:.·A 
·""\~ a:.:,· OJ 
E' "'." 'I E01F 
J9 

8D E4 
;~·o ;;.· 1:_1 

,S'C1 ~i.5 

4F 
9;.-=' a ~.:i 
-. ~ E2 i.:·L·' 

C1 ·1 17 ·-· .... _ 
·-1 ~ 84 ~ I° 
!~ . -

C1 1:J 54 
~Z8 07 
81.' [16' 

11 
·-1 --. O? -· '-....... 4 '? ,_;e, ·- · 
·:i 7-' 
- " I 69 
8? E05F 

:> .-
1..•b 51 
H( [ii] ' 

29 

* CA'5JN PEJ1DS I!J A CHARACTER FPON THE CASSETTE TAPE 
.f: INTO TH E.. A ACCWIUL/-fTOR. 
:+: 

* 
CASIN LD.\' 

LOA 
CAS I Ni BIT 

8[0 
LD:i 
TST 

A 
Fl 

,g 

ACIHN!J 
#.!. 
Li .. ,\' 

CF1S I Ni 
1 v ·' ,··, 

X GETS THE ACIA ADDFES5 
LOADS TEST BIT-::. 

8fl) 

STA A 
CJNE.\'T F'TS 

N 1JP ;;i ,~1T 

CI NEXT 
:tE01 F 

TE S TS IF P1 CCJA BUFFP FULL . 
5f..: IP5 . BACf". IF NOT IN 'r'ET. 
LOADS IN CHAR FPON TAPE. 
TESTS IF PRINT IS OFF 
5~.~ IPS DISPLA'r'ING IF 0 . 
DI 5PLA'r'5 CHR ON TV. 

:f: 

* ... 
"'' 
:-/< 

RC1S·LA~· 

F::CrNOD 

:f : 

PDTLP 

F.:FLR1 

F.: TL?2 

:+: 
:+: 
TF?N IJFi= 

RDBL f.:.' PEAftS I N fl BLOCl<' FPON THE CASSETTE 
TftPE I NT!J BUFFEF: !1Ef'10r?'r'. 

TUPNON 
,..:.·DffDP 

TURNS ON Tf/PE OP I VE. 
F.EFtDS IN Tf-!5:: HtAC1EF. 

E'SF' .-:·cEFP F.' ~,~[)5 IN Ci flF! INTO E' UFrEP. 
,=1JL /_ i_:l !1

,' r ! !ti F?.~f~ D 5 I tJ Ti;.1p, IL:= F' HtJC1 '-~ !Lf E t_~ ,~ :::=-; c· .~·iE c: f(S f)f't. 
CL? R LOADS A 0 FC? ~ G000 R~~0. 
5T,'1 Fr 
C'SF.· 
CNP p 
BE) 
LDd A 
BF'A 
E' ::- r;! _ 1, . 

CBA 
BEC! 
LDA Ft 
STfi A 

c· ~-: TriTS 

CFtSIN 
#tTE: 
.~· TL.Pl 

#EPR4 
1;;_·TLF:2 
CPS I N 

T F.'N ,_-1,c:,= 
#EP.;:5 
C5TiH5 

5FT5 5 TF!TU5 8'r'TE TD NCt E.f?P . 
I NPUT: ::.'!H'.1-0,= - SLOC.'C 1_-: ;-;,::1F.. 
tT6 DI SP/_,8 1r'S AS A "t·l u 
~-:}:.:· I ,:::i5 IF tltl E TB E,~J; !J ,;- _ 

LOADS TRAILE~ EFPOP C00E. 
Sf;'.JPS TO 5TO,';,'c EF:,r;_1_1p 1:1_1::,t. 
F'Et1D5 Jl'·,1 CFECK5 UN. 
TESTS CHECJ~SUN. 
SKIPS IF OK. 
S~TS C.HECKSUN ~PPOP Ct:)() f . 

STri ,ct .!E8 '5F: DI SF. E,;_p C1JDE !JN 5c-:::-=EN. 
END OF TRAILER RE~D I N 
FDLL ·_l .i f Jt,';] r u;·,t.'S OFF ThE :..~ri:::::-:ETTE [ iF' : \,. 'E, 

Lf·H .'1 Ji C! ,c:: = L1_1,o:;os C.'J ;"ff'l.-iND TD T.'_ ,-:,'/ 
STA~ 0,X OFF ACIA CASSETTE D~ J VE. 
.~TS 



'H6E 
' . 

(Jl_°H ;'J. 
!]£).+ :·, l 
OCt -1 ;:- :;_:: 
00 4;:·.1 

'-c.­
, . . _l s·c., c· 7 

:3 1. 16 
U:J4 ; .~;. · Ft:'E~.:; "- ._. f-"H 
oo-t;' .<3 r-st:.E· :-::·c· c1 
UO.J ?:~ F-"FfL) 8 1 1 B 
oo.+.::o FsE·r: . . :>::~ F6 
li :J4 Sl Ff:Cl .~: ~ ; E.S 
I.JO 4 s 2 Ff: c.~~ -~ :;·: 
88~82 FBC.f SO 88 
GO .fS4 FSC~ 38 :o 
00-185 FiCS [·~ :c 
£11_1 ~t .: .· c. r--r::c·.Cf :_;· ;... -~A 

OD.+ :;:;:- Ff:CC [·;:- _.,_ 
00~ 88 FBCE ~D 2E 
L:.i U.+ ::?.9 FEC•U __ 
U ~; .+ 9 f.i ,::: 3 V :!. ::.' D 
00-131 FE::D.} ~"-=· 
0049;_· FE i.. .<7: 
~ I r) .:J :~ :.:::· f: £::[', ,5 
t:~(1..;.~:. ..; r-E·:.,s· 

.-,- .. -

-. ~ 
..:.. ,· 
· - ~ .- ,· 

H"!:.' .... 

( 1.-: 

E£1 :.c.· 

~-· D..f :::J :~ 

., , ~'. i~: ~:1 ,,_ t: = :' -. ..:-"7 

~:r f.. i -1 

O:J .'5C'..;. 
~l ,) 5G· .5 

~:· (.;1 .: · ;) :::~ 

60583 FEEC 5F 

~H.J ~:~,i .L ,-_r_~ .:~. .:~ !:, ,1;· ~· 
u u :• ..i :::.· r .-:. .- - ~· D .: u ti 
~.JJ.:1 5·13· Ft.·r:5 ,::;; .-.-. [:>) 

CtiJS.L.+ Fi:i'F'( lB 
;_?J:.1:i· FE:;.--3 16 

•.l•J ':::il ::3 
(l!:.151} 

FC: f"-c·· ~:i :_z 
c ......,,- ,,.-
1 '.:"· 1- C:: .:..C• 

:SE 
EE 

i== _, 

· :f.: 

* 
:/: 

.-+: 

FC•Ho ,r;;.· 
RD HD Rl 

P .!.ft. ,~: 1 

*' :f; 

"' 
'"' 

F'DM'•F' FI!'if•S Tl-ff STHRT OF Tf-IE BLOCK Ct!J THE TAPE .. 
F I 1.iUFi..:."S HIE BUFFEP EN[1 ii /ID 1_.H~Ci\S Tl-E tl.ih'E. 

B:~: _:;._ 

CitP Fi 
f:t:E 
BSP 
CNP A 
E:NE 
.--, ,·- ,-, 
C· ~· 1"'\ 

T6 E3 
s:=:p 
ACC1 A 
i! t ·C f: 
STA i7 

E:SP 
F'SH A 

Lf.rl B 
PUL t.·· 

·:· i .: ~. 
- ' f: I 

TS r 

Ci :,:.: · 11 
r-· 11 , -

i.: · i·'! c. 

LC<: 

35.=: I ,..., ' . 
L L-'•"> 

5Tfi ,S 
RB.A 
TAB 
CP.\ ' 
bEO 
fl J;.' 
f.,·!•·1E 
EN D 

C.-1S IN 
1;..:T!I 
f. .'[iH [ ·f.:: 

CnS IN 
#E: :::~ c 
f.;' [- 1-i C1F' l 
Ch..:: JN 

C/-1S I!J 
Bf-F.r-·· T? +l 
b'.::-,:..,,- p 7p 
L-·· ;:-- ;~.' 5 :.: . .' f.. + :.!. 
Ei=P ..::2E 
C?.S [N 

c ,c:.5 I ti 
NOP,r.::·t JT 

f • • I f•• ~1. '4 

rr .. -; .:. .· :-v- 2. 

,:.: ,'-f[.r,~ ~· 

··:- ·.· :: · 
f l II 

o .. ,\' 

FOi.LOi·/ I!H3 F Jt:[·S T,Lif 
S TFrP T OF THE .'r-fErif.EP. 

TESTS FOP HEPl 1P CHni?. 
SH-if~· T-i_IF-H::r :;:.:e. 
GOES e .::i c1;· IF //OT GOOD rfDP. 
i':; E.--w 5 IN f-1 I £:'r' TE o,= L Etl. 
SF1 \/ES h' I L E/h"iT.~ B'r' TE 
JnPUTS LO SIZE <LEN) B~TE. 
FO PNS PO It/TE? TO TH:: 
TOP B~TE OF THE B~Fif? . 
sr:r vc. s· Th':: HI sur:,c. FF:: 
TtJ Ti-i :: ChS .. :E TTE BUF'FE.C.. . 
F.: E. nC15 1) / E LO C.i~· Nf-:tiE. 
SAV~S FI?ST C~AR OF U~NE. 
F-: ·E'.~ L.' Ill . i:::~,~-- Ci,·",l{', C)-fi7 ,~ l .\' ·f,) 1!..1·. 

TES TS IF F? INT I~ OF~ 
.C::.ES/tJ ,:-,,:- ~5 ;=· 1,r:;.~~T !int·t= 
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INOTES ON PDS/2 (28.2) 
f'ti l?"f2G 'S I ±t K.. () Pe"4::.Ar f VG;. Sys'/ WH I Cf-l H-1t1:> T r1(JC:-

L4/£R_ TtH't"' '/31'J ~oU/rf\/f;.S. 

I 

I PDS/2, formerly known as SXS 2 Software, was written to 
provide keyboard control of cassettes. To provide room for 

1these 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: €J1 n @ where N is the last four bi ts 
~a number. If EVEN then F¢5x is used 
while if ODD then~x is used. The 
exact ACIA address is determined by x=n 
added with Ex, ie n=F¢5¢, n=l=F¢6¢, n=2 
=F¢52, n=F=F¢6E. 

LOAD FROM CASSETTE: ~bn~sC!.! C where bn=the block name 
'iir=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 curre~tly at 3C/3D. Starting 
address ends with ~e~. c=block count, 
specifies number of blocks to read. If 
¢ will substitute 1 . 

EXAMPLES: M 'SM. Q J6 4COO ~ €SC' will load 
We bas1cYoader. 

SAVE TO CAS.SETTE: 

GO FROM EXECUTIVE: 

~ 'MA '€];<; J6 2¢¢ efs~ ~<;, will load the 
Mini-Assembler. 

@ ~ .L ~~will load the next block. 

C/S bn ®SC' 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. 

~~ 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:t/~ goes to the program pointed to by 
¢A/¢B. 

ENTER ASCII TEXT TO INPNUM: Begin text with single quote (') 
the same way decimal (.) or OCTAL (*)are 

Page 1. (cont •• ) 



\......) 

DEBUGGER: 

specified. ASCII text is terminated by 
internal carriage return (back single 
quote, 6¢x) or by a value less than space 
( 2~x>· 

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 keyRoard is not necessary. 
Invalid inputs ''close" the opened location. 

USING THE MINI-ASSEMBLER: 

~IL 1 $~c · Initialize cassette drive F¢6¢ 

ClLJ 1 MA ~SC )6 2¢¢.L.1 ~~· Read Mini-Assembler into memory if no 
errors, proceed, else repeat load. 

\C/G'i (tR · Execute Mini-Assembler initialization: 
Change editor Low Buffer BOJJ.lld from 2¢¢, 
set execution address for ·C/A~ set cas­

(C7/?) Pvrtl4lf3~ CMvis 1v. vs'rl>o sette Buffer for read of edited source. 
c}iiJ§5 1F 601N~ ;c Ae,iro r rJ Either read in pre-edited source such as: 

Sov/lcG 

<S/:h 'ES <E~c·· ~R ' ..L ~C Re-edit if necessary with: 
-. . '( Rffi-D SCc//(.C~ F~ ~£:. 

~R· Rt:.-8) 1T Mt\l\.lbi~I 1 or enter new source with editor: 

~(i when editing done and text is off top 
of CRT, exit editor: 

6/$ I AB (ESC 
~ -"\ .., ·"J"-

~G , tR ' 

and assemble: 

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: 

and/or executed directly: 

If a reset is performed with the mini-assembler alrea~y__ in 
memory, the initialization must be executed again: rc /G )6 2¢¢ 
~C1 to reset the editor low buffer boundry. -

OUT END 
AEXEC 

CHANGES IN PDSV3N M:~MORY MAP 

deleted 
000A-000B--- 1C/A ·execution address 

Page 2. (cont •. ) 
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/ Changes in Memory cont •••••• 

ENDCHR 
OUTBUF 
LSTCHR 
BFRPTR 

~~1~ --- Terminate editor character 
deleted 
~~13 --- Last keyboard character 
deleted 

Hardware interrupt vectored to ¢1¢¢ 
Software interrupt vectored to ¢1¢4 
Non-Maskable interrupt vectored to ¢1¢8 

ADD32 FD7B INPNUM 
AS CB IN FFll INTLZC 
BINASC FF64 LFTJST 
CASIN F'B77 MULT 
CASOUT FB62 OUTS TR 
CLEAR FCC7 PNTBYT 
CRLF FDBA PUTCHR 
DEBUG FE4B RDBLK 
DIVIDE FFAE RDMOD 
EDITIN FDIA REEDIT 
EDITOR FD,08 SUB32 
EDITRD ·FD18 TRNOFF 
GETCHR FCD4 TURN ON 
HOME FCBF WRTBLK 
INPCHR FESS WRTMOD 

Cassette output flag NOPRNT ( 3A} : l=Yes, 

Bit 7 = Cassette status 
Bit 6 = Character I/O 
Bit 5 = Blocknarne 

Page 3 

,0=No 

FECE 
FB,0,0 
FDA3 
FF92 
deleted 
FEF3 
FD64 
FBBC 
deleted 
FDl,0 
FD73 
FBB,0 
FB7,0 
FB2D 
deleted 



086'31 
'00802 
oeeo:? 
f~t~004 

. \.JBft5 
06866 
OBBO? 
eeoe.s 
00009 
80818 
88011 
0l~012 
000:1.J 
00814 
1..-=t0015 
08816 
Ot1017 
00018 

NRflt POS-2 
OPT NO PAGE 
OPT O .. NOG 
OPT S'r'NBOL 

* * COPYRIGHT 19?6 SPHERE CORPORATION 
* 940 NORTH 4TH EAST.: NORTH SPtL T LAKEJ UTAH 84054 

* * SPHERE RESERVES ALL RIGHTS FOR THE REPRODUCTION.. 
:+: DISTRIBUTION ANfi USE OF THE PDS SDFTJ.JRRE 
* NO COP I ES NA'r' BE NADE OR DI STR I BU TED J.J I THOUT THE 
* JJRITTEN PERNISSION OF SPHERE CORP 

* * PDS-2 l.JAS DERRIVED FRON PDS-VJN TO ALLON KE'r'BOARO 
* LOROING OF CASSETTE TAPES AND If1PLENENT OTHER FEATURES 
* TO DRTE PLANNED.. BUT FOR UH I CH THERE J.IASt·r T ENOUGH ROON 
* THE NIN!-ASSENBLER HAS BEEN RENOVED AND PLACED ON 
* CASSETTE TAPE TO ALLON FOR THESE NEJ.J ROUTINES 

,. 



. !I!~ 
00fl24 
00025 
'01326 
002? 

08828 
00029 
eeo:Jo 
00031 
Of10.'J2 
08033 
000]4 
BOB2:5 
008.'16 
0003? 
001338 
t100.'J9 
00B4t1 
Ot1041 
Ot1842 
00843 
80044 
00045 
Ot.1846 
t1fW4? 
00848 
OOB49 
00050 
J108.51 

B.52 
Ot.1055 
OOB54 
OB0.5.5 
0[10.56 
0005? 
~8858 
00059 
00068 
00061 
(f/.)062 
0086J 
00864 
00065 
Ot1066 
0006? 
00068 
00069 
00870 
000?1 
BB0?2 
BOB?J· 
f1[1[1?4 
000?5 
BJ.30?6 

1?? 
M?.s 
00079 
OOt18iJ 
OOOB1 

Jt.182 
00t18J 

0280 

8281..;1 
02€.G 
82f15 
0288 
02t1R 
c120C 

888~ 
0ftt14 
0004 
0005 
1JBB6 
t.':1006 
000? 
0008 
OBff 9 
8t18A 
tlOOC 
'3t10£ 
0010 
8811 
@814 
0016 
8ff 1R 
001C 
8028 
8822 
ft[124 
0026 
f1f128. 
Of12A 
OB2C 
[l/.J2E 
oos·o 
130.]2 
t1fG2: 
01..;1.']:5 
f1B:J8 
e1f1JA 
eoJ·c 
Bl:.13£ 
0040 
£01F 
ElEO 
El FF 
FB4B 

0081 
§051 

CE 0297 
DF OA 
CE 03.56 
DF oc 
DF 3C 
?E FC90 

~~~NOR~Bff AP f.3~ 
ARB Et~U $84 PSEUDO REG B 
AR3 Et:?U $04 _HJ B'r'TE 
RR2 Et~U $05 _LO B'r'TE 
ARA £QU $06 PSEUDO REG A 
RR1 Eau $06 _HI BYTE 
ARO EQU tB? _LO B'r'TE 
DIGIT Et~U :tt':18 
CSTRTS Et~U $()9 CASS STAT 
A£.'.".'EC EQU :tOA R5Sf'1 E.X.'EC ADDR 
BU FA DR EQU :toe STRF.'T OF I/O BFR 
BU FEND £CW :tBE END OF I/O BFR 
EN DC HR EQU $10 TERN I NA TE EOITOR CHAR 
LSTCHR EC!U :ti.s. LAST CHAR INPUT 
SRCROR EQU :t14 NOVE SOURCE 
DSTRDF: Eau $16 NOVE OEST 
ENDNEN EDU ti.A END OF NAUI NEN 
CSRPTR E@_I $1C CUF.:SER ADDR 
BUFF LO EQU $20 PTR TO END OF LOH EDIT D·ff 
BUFFHI EtJU :t·-··'"I .::.:: PTf-· TO START OF HI TgT 
SC NP TR EQU t24 PTR TO BFRO T.'x.'T START 
SRCASN EQU $26 PTR TO ASN SRC CODE 
DSTASN Eau $28 OBJ OUTPUT ADDR 
OND\lAL EtJU t2A ASN OPERAND VAL 
S'r'N\>'RL EQU $2C S'r'NTBL VRL 
BR KS AV El.:?U $2E SAVE FOR Bk'PT 
BRKADR EOU $30 ADDR OF BKPT 
EDIT EQU :t~·"> .~.:: 0 = EDIT OFF .. NOT f1 = ON 
BL KN AN Ef!U $J:J: CASS BLK NAM 
IOBUFF £1.~U $15 NUNER IC SCRATCH 
AC I ANO EOU :tJ:B RCIA AC>DR 
NO PR NT El~U $.-SA NON-ZERO = DISP ON CRT 
BFRPTF.' El.:1U :tJ·c START CASS BFR 
BFRSZE EtJU $3E END CASS BFR 
PCl/AL EQU $40 p c 
FRSTLN £t]IJ :tEftlF r RIGHT CHAR LINE 1 
LR5TLN EQU $E1E[1 LEFT SIDE BOTT0/'1 OF CRT 
LASTCH £PU :tElFF LAST CHAR ON CRT 
KBDPIA EQU :tFf14B ADDR OF PIA FOF.: KBD/2 
*KBDPIA EQU $F880 ADD/;.' OF PIA FOF.' 1(80/1 
ON EOU $81 ACIA ON VALUE 
OFF EPU $51 ACIA OFF VALUE 
* * NINI-ASSENBLER 
* * ON ENTR'r' : 
* SRCASN = ADOR OF SRC T.\'T TO BE ASSENBLED 
* BUFFLO = OEFAULT ORIGIN 

* ON EXIT: 
* BFRPTF: = BUFFLO Of;' LAST OF.'IGIN 
* PC VAL BFRSZE = LST L OC OF ASSNBLO ORT 

* ORG $200 
* ASNINT LD.\' #ASN.\'Et? INIT EXEC AODR 

STX AE.\'EC 
LO.':< #ASNEND SET BFF: ADDR ···Es 
ST.X.' BU FR DR EOIT 
ST,':\' BFRF'TR CASS 
JNP £.\'EC1 PTN TO £.~'EC 

-



06084 :f: 

JBB5 020F BD FCC5 FtSNEXT .JSF..' HC 
66886 6212 CE 01340 Lf1,\' #$4 0 SET iST CHftF: 
060B? 0215 S'f. 20 LDA A # ··· . 
60888 0217 ?€ AL F'SH A 1ST COL 
BBBB9 e::·J_.s 6'C1 4 S' E:SP AS 
1][:117"1".;1.;i 021A c-

'- t> gg LDA B 6 .. . \' 
f! &.._ __ ) 1 621C Ft6 D1 LDA A 1.· "' ,.,., 

60692 021E 8C1 4A BSF' AA 
f!IJ091' 0226 f :['1 6? B5F: Al 
613094 02~' ;;;' .]:~' F'UL A 
ggg95 0227? J•t-: P5H A 2!1D COL 
88096 0224 SE' flfr AC•t• A #·17 

866~::.i7 [1226 E:[; ?A B5P AC . -· 
80098 02;;..'.S' E6 i A LDA B ·""\ .-

~'='·' ::~:; 

60099 B22A A6 18 LflA A .-. .., 
~7· ,1 

... 
i\ 

0@100 022C ,9[1 .?C BSF: AA 
1][1161 f122E 8f'r r:1::, 

._f _ . ESP Ai 
[18102 02']@ -. .-, 

~· ~ F'UL A 
001[13 6271 3't'7 PSH A ~RD COL 
0 6104 1]2.?2 8B 1A ADD A #26 
@8165 023'4 BD 2C E:SP AC ·-· 
00106 t.32?6 £6 J4 LfiA B 1!::" •9' ,'x,' -'~ .· 

f't t1167 02Jl3 A6 35 L[i ft A 53'.'.• .. , :~ 

00108 02J.·A 80 :;;.'E BSF.· AA 
00109 02."I.'C.'' SD 48 BSP Al 
l]f.311 IJ 62.?E .7:2' F'UL A 
00111 02:·F .]'6 PSH Ff 4TH COL 
f1@112 0240 88 .-, -., 

.::.:. f ADD A #?9 
[1[1113' 0242 Elf' lE BSF.' AS 
Ot.1114 824 4 E6 4£ LDA e ?S .. ~\' 
[1611.5 0246 A6 4F LDA A 7' '~ 

l -· ·' 

f • • • .. -., ow6 13248 .SD 20 BSF.· AA 
BL,., ? 024A f:D :·r 85P Al 
f1[111 :3 0.24C ?;;:.' PUL A 
OB119 624D ::tt7 F'SH A 5TH COL 
fff11213 024E 88 .?4 ADD A #52 
@612:!.. 6250 BD 1 [1 BSF' AS 
l]fl122 0252 £6 t5S1 Lf•A f.' :1.64 .. .':·~' 

8012]: 0254 A6 69 LfiA . A 105 .. .\ ' 
00124 J.]256 8fi 12' 8SF: AA 
0612 5 1]25.S l]f: JN.\ ' BUNP INDE.'>>' TO S'r'NTAB 
1]0126 '3259 08 IN.\ ' 
6812? f125A ,g6 60 LC•A A #:t6e END LINE 
IJ012B 025C E:D ;;,'[ i BSF.· AP 
Off 129 025£ .:!'2.' F'UL A BUNP CHAP. 
1]1]110 0215F 4C INC fl 
13813'1 0260 21] !?5 BP.A AL 
1]1]:1 ?2 * 
8 !.:U -:::":? 0262 Bi 60 AS CNF' A #$60 DONE? 
fii]1 ::;·4 8264 ;;:.'[; ;!.' 5 BLT AP NO 
tJ0 :.1.. :?5 0266 Ji RE INS 
00:1 ?6 B2t7? ?1 I NS 
ft tli".?? 0268 -::·1 INS 
00:1. 'I'B 026:..::. ".7":4 P.TS 
8017::? :f: 

0 01.:1 fl 026A ,- . 1 ·- ~ Fi.J RA CNP B #:tF6 
Off 141. 026C 26 [1 4 BNE AN 
i~~ i ::- 1]26£ 81 FD CNF' A #:tFiJ 

.. 
0(1· 4':· 62 ?[1 .- f -:- i~ BEP f14 .::. ( 

00144 0272 -- .- AN PSH A .~·. tii 

BB145 @~-;:73· 17 TBA 
Bl:.1146 0274 8D 01 BSK' AH 
0614? 82?6 "".'·"''I 

.. :.: .::. PUL A 
)148 02?? FF 0295 AH sr.:~· A'· ·· / \ 

i=lt~ ·1 .:1 Q t~'./7~ ~,.., t=t=t="'J' TC:f;' Pf.JT~lr' T 



001-50 IJ2?D FE '3295 LC1,':<,' Ax' .. 
J:t51 f.]28!) ':?' Q PT5 

00152 * 001 5.i ' 0281 20 ·S'C AflONE BRA .~SNE.\'T 
[10154 * 86155 @292' S'[t BO A'-. 0 BSF.' A4 
.~ .:11 56 1)2,95 .st, BB A4 f:SR F12 

'--..1157 02,~: ?' l5'[ ' [10 A2 BSF.' Al 
06158 t.128:~ 86 20 Al LDA A # "' 
08159 [1288 FF 0295 .'1P ST.\ ' A~:· .. 
l':t@160 0:251£ BD FD64 .TSR PUTCHR 
BB161 8291 FE o::-:·oc; -- ~ 

Lfl,\ ' .A,\' 
fHJ162 02:~4 J:~~ F'TS 
[1616.? * 1]8164 829.5 @/.J02 A'·-' ,'\ F.'f'1B .-. 

.:: 
[1[1165 * 06166 0297 CE 6042 ASN.'x.'El.:7 LDX #:t42 CLERF.' S'r'NBOL TABLE 
6616? B29A ,'E:6 FB LDA R #tFO 
Ofl16B 029C A? BB All STA A o .. -~'\' 

00169 629£ [18 IN.\' 
001 ?@ 029F BC OOCfl c·p::~· #$CB 
BB1?1 02:A2 26 F8 BNE t1I1 
t101?2 82A4 ?F 08('4 CLR AR1 !NIT CTR TO PASS 1 
001 ?3.' IJ2A? DE 26 ASN1 LDX BUFF LO SET 
001?4 J.32R9 DF J:1: ST,~\' BFRPTR PTP. FOR CASS .. 
00175 B2AB DF 40 STX PC~·'AL p c 
@0176 02AD C1E 26 LD.\' SR CA SN LOAD RDF.: OF LINE 1 
001?? 02AF DF 02 ASN1R ST,\' TNP1 SAVE ADR OF CUF-'RENT LINE 
00178 i..:1281 A6 08 LDA A R v ~.· t•, LOAD S'r'NBOL 
001?9 6283: E6 ft? LDA B 7_, ,X.' LOAD OPERAND T'r'PE 
[18180 /..:1285 Cl 40 CNP B #$""1} IF @ .. LOAD S'r'N VAL 
t.10181 028? .-,"":' .:,:,-

..,. . .,. 
f.::: BEQ INDRDR 

~182 0289 08 IN.~: 
18.1 02BA BB INX 

fH31S4 0288 68 IN.\ ' 
£10185 02BC 08 INX 
68186 B2BD OB INX 
00187 028E f18 IN.\' 
Ofl18B i32BF 68 IN,~i.:.' 

681:39 B2CO 80 FFll .JSR ASCBIN ONT OPEF.'AND TO BINAR'r' 
60190 ft2C:J· D? 2f1 STA B ONDVAL 
00191 62C5 q::-

- · I 28 STA A DNDVAL+l 
00192 02C? f.1E 82 S'r'f'1BL LDX TNP1 LOAD LINE PTR 
06193 62C9 R6 [1[1 LDA R o .. ,\' LOAD SW180L 
Of1194 02CB £6 01 LOR B :l . 1 .~·~· 

06195 02CD DE 46 LDX PC~!AL S'r'NBOL = PC 
1]@196 B2CF DF 2C STX S'r'!'iVAL 
6019? 02D1 DF J.E STX BFP.:SZE SET CASS END 
00198 0202 Ci 'J:D CNP 8 #$ ·"= LABEL EQUATED? 
06199 02[•5 :;:,'6 BC BNE RSN2 SKIP IF NO 
OB21JO 02D? f.•E 2A LC•,\ ' ONDVAL S'r'NBOL VALUE GETS 
0(]2@1 t12D9 DF 2C STJ\' Sr'NVAL OPEr;:AND VALUE 
00202 0208 ,91 20 CNP A #$ ··· TEST FOR ORIGIN 
60203 ~12DD ~16 11 BNE RSN3: SKIP IF NO 
f102t14 02DF OF .J:C ST,~'!,· BFRPTP.' SET CASS PTR 
06205 02E1 26 BD BF:A ASff'J 
00206 6;;!.'£ 3 Ci 28 ASN2 CNF' B #$ ··· TEST FOF-' ENO 
,-- -424g7 [12£5 .-.-:-..::.1· [19 BE(J ASN.'J .. 
- 208 O;;:.'E? 70 @1Zt04 TST AR."J 
08289 B2EA ~·6 95 BNE ADO NE E>tIT IF PASS .... 

.:: 
fl(121ft 82EC Ci? 04 ST.A B AP.J SET CTR TIJ PASS •"'I .:: 
60211 02EE 20 B? BRA rtSN1 
00212 02Ff1 80 41 ASNJ 85P S'r'NPTR GET S'r'f'T TBL APR 
f18212 [J2F2 96 2C LDA A S'r'l'ft.'AL STORE S'r'NBOL ADDR 

J2i4 02F4 A? no A~~ A ~1 . .. 1:-;. 
--·-SY""' '' AL. +i • .,..-iioJ""\J ~ ;.~ ql !Jn LnA "" ·-· , .... ' ·~· . 

·· · - ·~ 
.- ..... 



130158 02?0 FE 13295 LD.\' A.~· 

}:151 828@ ·29 P.TS 
00152 * DB1 15:f: 0281 28 S1C ADONE BF.:R RS NEXT 
[101 54 :f; 

[161.55 02BJ· E:r·, gg RS BSF: A4 
"1 r:::;r:; 0285 ,gfr OD A4 BSR A' ... .:.: 
~1~7 02B? ,9[) BO A' ... BSP Al .:.: 

0!.1158 0289 86 2[1 Al LDA A # "' 
0@159 6288 FF 6295 .AP ST.\' Ax' .. 
@B1 60 828E BD FD64 J5P. PU TC HR 
66161 0291 FE 0295 Lfl,~.~· A~~ .. ~· 
00162 02:~4 .?~~ F.' TS 
[16163 :f: 

1]0164 029.'5 0002 A ~ ·· /\ F.:NB .-, 
.::.: 

Bf1165 * 00166 029? CE 0042 ASN.\'EQ LD.\' #$42 CLEAR S'r'NBDL TABLE 
BB16? 629A 86 FB LDA R #t:FO 
00168 @29C A? BO All STA A o .. ,\' 
06169 tl29E (16' II·/,\' 
B01?t1 029F E:C eoce l-:p,~ .. ;' #tC@ 
00:1.?1 02R2 26 F8 BNE RI:l 
@01?2 02R4 ?F '3004 CLF:.' AR3 · !NI T CTR TO PASS 1 
60173' 02A? DE 20 ASN1 LD.\' BUFF LO SET 
@01?4 B2A9 DF J:C ST.~'-· BFRPTR PTR FOR CASS .. 
001?5 02AB DF 4[1 ST.\' PC\.'RL p c 
001?6 02AD DE 26 LO.\' SRCASN LOAD ADR OF LINE 1 
Bf117? 02AF DF 02 ASN1A ST,\ ' TN Pl SAVE RDR OF CURRENT LINE 
60178 t1281 R6 08 LDA A 8.1 .~~· LOAO S'r'/'180L 
00179 0283: E6 ft? LOA B ?J .~· LOAD OPERRNO T'r'PE 
08188 t1285 Cl 40 CNP 8 #$ ·' @ IF ,~ .. LORD S'r'N VAL 
l~i:'f181 628? 2? ..,. . ..,. 

( ~ BEG! INDADR 
:182 0289 88 I N.'x.' 

00183 02BA 08 INX 
08184 0288 OB HJ::·;' 
00185 628C 68 IN.\' 
00186 028D OS IN.\' 
00187 02BE f18 INX 
8"3188 02BF 08 IN.~;:,' 

t16189 62CO BD FF11 JSR ASCBIN 01\/T OPERAND TO 8INAR'r' 
80190 J32C.? D? 2R STA 8 ONDVAL 
00191 02C5 q::o 

- ·I 2~ STA A ONDVRL+l 
00192 62C7 DE 82 SW1BL LD.~'\' TNPl LORO LINE PTR 
00193 02C9 A6 BO Lf1R A t1 .. . ~~, LOAD S'r'NBOL 
00194 J.32CB E6 01 LDA B l.1 .~\· 
60195 tl2CO DE 40 LDX PC~lAL S'r'NBOL = PC 
0@196 t32CF OF 2C ST."': S'r'NVAL 
00197 !J2D1 DF JE ST,~' BFRSZE SET CASS END 
0019:3 B2C•:J Cl JD CNF' E: #$·'= LABEL EQUATED? 
00199 0205 26 oc BNE ASN2 SKIP IF NO 
00288 020? DE 2A LD.\' ONDVRL S'r'NBOL VALUE GETS 
00201 0209 DF 2C ST,\' S'r'NVRL OPEF.:AND VALUE 
08202 82DB 81 20 CNP A #$ ". TEST FOR ORIGIN 
00203 IJ2DD ..... -

~b 11 BNE ASN.'J' SKI P IF NO 
08204 02DF OF J:1:: ST,\' BF RP TR SET CASS PTR 
00205 62£1 20 OD BF:A ASN'J: 
00206 fi2E.? Cl 20 ASN2 CNP B #:t ··· TEST FO~· END 

··:;;,·g7 62E5 .-,...,. 09 BEO ASN.J: .:,:,· 

'i:n1208 02£? ?D 0004 TST AP.J: 
06269 02£11 ;;.16 95 BNE ADONE EXIT IF PASS •"\ .:: 
68210 02EC D? 04 S TA B RR3 SET CTF.' TO PASS ·""I .:: 
@0211 f12EE 26 8? BRA A5f'11 
130212 02FO 8C1 41 RSN3 85R S'r'NPTR GET S'r'/'1 TBL AOR 
8021] B2F2 q ·-

- · t"• 2C LOA A S'r'/%'AL STOP.£ S'r'NBOL ADOR 
J21 4 02F4 A? 00 STA A o .. ,\' 



15 02FS R'? 31 STA A i.. x 
1? 02FR DE 02 LO.~:.· TNP:!. LINE PTR 
1. 8 02FC ~38 INX POINT TO 
19 02FD 08 INX OP COOE 
20 Et2FE 138 INX 
21 02FF R6 t18 LDA A o .. ,\' GET CHAR INTO A 
22 133@1 81 20 CNP A #tC ·' 

"? .._, tGB::l .-,, .::.. ,~ tlR BEQ OPRND SKIP IF NO OP CODE 
;. 4 OJ05 81) FF11 .JSR ASCBIN CNVT OP CODE TO BINAR'r' 
25 @3[18 DE 46 LD,:-.;~' PC\·'AL LOAO PC 
26 e .'JOR A? ea STA .A o .. ,'.<c,' PUT OP INTO OBJECT -,, :.:,. t:lJOC 08 I N.'x.' 
28 eJ:oo DF 48 sr.~: PC VAL 
;:_•9 f13£1F DE tl2 OPRND LOX TNP:!. LOAO LINE PTR 
J.•[1 OJ11 A6 06 LDA A 6 .. ,~: LOAD OPERAHO SIZE CHAR 
']."J. [1J:1J: DE 40 LD.\' PCVAL LOAD PC 
"'·"\ ,:.,;;,. 0315 81 45 CNP A #$ ·' E TEST LENGTH Pr' PE 
~"7 .... '-' 831? 2E 31 BGT RELTIV SKIP IF tlR" 
s4 8319 27 21 BEl':! £.'.".'iENO SKIP IF "E" 
?5 [1."J18 81 44 CNP A #t ·'D SKIP IF "['1" 

?6 BJ1D 27 . ., . ., 
i.:.a:.. BEQ DIRECT FALL THRU IF NO OPERAND 

?7 f131F DE 02 ASf'14 LflX TNP1 LOAD LINE PTR 
7:8 0321 08 ASl'14A IN.\' 
?9 !:.1J.'22 A6 86 LflA A ft .. ,!>:,' 

4~ f:t.?24 8:1. 6f1 CNP A #$60 
:H €13'26 ...... -.::. t:· F9 BNE ASf'14A SRCH UNTIL CR FOUND 
42 @328 fl8 IN.\ ' 
r<· -· 0329 20 84 BRA ASN1A ASSN. N£,.;'T LINE 
44 * 45 0228 SD 06 INDADR BSR S'r'NF'TR GET ADDF: OF S'r'NBOL 
46 @.'J2D EE 00 LD.\' 0 .. ,\' 
47 tG2F OF 2A ST.\' ONDVAL 
·t8 133.-:?1 20 94 BP.A S'r'f•18L 

\_,.9 * 50 es:;.-:; 4B S'r'NPTR ASL A f'1UL T LABEL B'r' •"\ ..:.: TO FDRN 
51 g33·4 5F CLR 8 PTR INTO S'r'NBOL TABLE 
52 0335 ·~? 

- · I 01 STA A TNP+l 
53· 023'? D? gg ST!-1 8 TNP 
54 JJ."JJ9 DE l:;l;J LDX TNP 
55 BJ-YB -::·Q ...... . . RTS 
c::- .-
.•b l] ."JJ:C D6 2A EXTEND LDA 8 ONDVAL STORE HI 8'r'TE OF OPRND 
') ':" 
" I 0S.1E E? (:l@ STA 8 B .. ,\' INTO 08.J 
'5:3 0340 88 INX 
'""Q ,_. 0241 9 6 28 DIRECT LOA A ONDVAL-tl STOl?E LO B'r' TE OF OPRND 
50 0.'343 A? 00 STA A e~ .':->: INTO 08.J 
::1 tG45 08 INX' 
·"•"\ 
~.::.: OJ:46 PF 40 STX PC VAL ADVANCE PC 
::2 OJ:4B 2 () D5 BF.'A AS/"14 
54 * 
55 024A OB REL TIV IN.\' INCR PC 
56 B:J48 DF 40 ST.'s,' PC VAL 
5? [1']4 [) 96 28 LDA A ONfil/ AL+:l LOAD LO B'r'TE OF OPP.ND 
.-,-. 
: 1~ O'J4F :~IJ 41 SUB A PCVAL+l FORN f:ELAT IVE OFFSET 
:79 0351 89 DEX 
76 O.'I . .52 A? BO STA A 0.1 ,\' PUT INTO OBJ 
71 0.]»54 2 @ C9 BRA ASf'14 
?2 O.'J.56 oe AS NE NO FCB !;l 
7-'7-· 
J • ..;. :+: 

·4 FBOO DRG $FB/.JB .. 
'-':!'5 .'f: 

... ,_ 
i' t 1 FBOO DE JS INTLZ LD.\' AC I ANO f];:"T ACIA Rf>f.·P.E SS 
? ":" 
I J FB02 86 1 2· L[1A A #tl :? RESET ACIA 
., f:I 
T i.., t FB04 A? BO STA A [1. x 
'."'Q FB06 86 51 LfiA A #OFF SET .~CI.A TO 
:;1!.: FEuJ,S A? 06 STA A 0 ... \ ' fr I ~:' B'r' 1 6~' ;;_I STC1P BITS 
::1 FBt71ti 29 F.'TS 



00216 02FB A? 01 STA A 1 .. ,\' 
J21? f12 FA OE 02 LDX TNP1 LINE PTR 

00216' 02FC [18 IN\' POINT TO 
66219 02FD OE: IN.\ ' OP COfiE 
00220 02FE BB INX 
[10221 02FF AG 00 LDA A o .. x GET CHAR INTO A 
·~a222 'J.j J:/.J l :5'1 20 CNP A #Jc··· 

[f;..'23: OJEt:? .-."":" .;..,,- OA BEO OPP.ND Sl<WI p IF NO OP CODE 
613224 OJJ.:.1.5 BP FF11 JSR ASCBIN CNVT OP CODE TO 8INAR'r' 
00225 [1]f1S' DE 46 Lf),\~' PC VAL LDAO PC 
88226 OJBA A"7 

' 00 STA A ((, ,~~· PUT OP INTO OBJECT 
[1622? 01'[1C 08 INX 
00228 l;'.fJ.'00 OF 48 ST.\' PC VAL 
08229 OJ'OF DE 02 OPRND LDX TNP1 LOAD LINE PTf.' 
gg;;;,.,3·0 OJ:11 A,:; 06 LDA A .- '.-;' O.• ,·~ LOAD OPERAND SIZE CHAR 
0023'1 [1.]1J.' DE 40 L[i.~..:,' PC VAL LOAC• PC 
002.']2 o.s1.5 81 45 CNP A #$·'£ TEST LENGTH T'r'PE 
[1823:J.• 031? 2E J:i BGT F.'ELTIV Sf::'IP IF "R,, 
(HJ2 .$4 0?19 2? 21 BEG! E.\'TEND SKIP IF "E" 
0023'5 03'18 81 44 CNP A #f:··· o SKIP IF "D" 
80236 BJ1D 27 . .., ."') 

~.:.: BEC! DIRECT FALL THRU IF NO OPERAND 
[1[123? f.J .:f.'1F DE 02 AS/114 LflX TNP1 LOAD LINE PTR 
0@2.']8 0321 08 ASN4A IN.\' 
002J.'9 6122 A€ BO LDA A o .. x 
[1 [12 48 f.]324 8:1. 60 CNP A #$61] 
00241 0326 ;;.'6 F:? BNE ASN4A SRCH UNTIL CR FOUND 
f1L1242 IJJ:;:'S 08 IN,\' 
0024::;· 8329 20 B4 BFi'A A5f'11A ASSN. NEXT LINE 
00244 * 06245 ff3'2B E:[I 06 INDADR BSF..' S'r'NPTR GET ADDF.: OF S'r1NBOL 
fti3246 l) .J2f.r EE 00 LD.~\;,· o .. . \' 
0024? 1.J3'2F DF 2A ST.~:· ONfll/AL 

l:t·::· 4 :~ OJ.11 20 94 BF.:A S'r'NBL 
"-682·49 * 0025/.J g "] ."] .? 4 c1 ·-· S'r'NPTR ASL A NULT LABEL B'r' ·"'I .:.: TD FORN 

00251 [1:].'.]'4 5F CLR B PTR INTO S~'NBOL TABLE 
002.52 0.]:3 .5 :~? 01 STA A TNP+l 
[1@2.5J.' ec:2? [){' 00 STA 8 TNP 
00254 0 J: J::..=4 DE 13[1 LDX TNP 
802.55 OJ:JE3 J'~=4 P. TS 
ff 0256 (1'J.'JC 06 2A EXTEND LOA B ONDVAL STORE HI B'r'TE OF OPRND 
00257 01'.JE E? lift? STA B g,, .. .. ~ INTO OBJ 
Of12'5:3 0.'140 08 I N.'. ;' 
002.59 [f J41 96 2'8 DIRECT LflA A ONDVAL+l STORE LO B'r'TE OF OP~'ND 
8 0260 674] A? 00 STA A o .. ,\' INTO 08.J 
602€1 g3·45 ft8 INX 
OiJ262 0:1·45 DF 48 S T.~;· PC VAL ADVANCE PC 
00262' o:::4B 2[1 fi5 BF:A AS/114 
J.]02154 * @@265 O:AA [tf: RELTJ ~.r JN.'.",' !NCR PC 
f.30266 0 .'1'48 DF 48 ST,~,:· PCVAL 
l.]026? 6]40 :..=:i6 2B LDA A ONDVAL+l LOAD LO B'r'TE OF OPP.ND 
0132t:7.S i.J .I4F 9@ 41 SUB A PCVAL+l FORN RELATIVE OFFSET 
06269 03.5J. 89 DEX 
1::102?0 @"352 A"7 • I 00 STA A o .. ,\' PUT INTO OB.J 
082?1 /.J?.54 20 C9 BRA ASN4 
1]82?2 03.56 OB ASNEND FCB f1 
·""1{327.]: * ,. 
102?4 FBOO DRG tFBOIJ 

06275 * 002?6 FBBO OE .18 INTLZ Lfi~~· AC I ANO GEi ACIA Af>DRESS 
06277 FB02 C•·-

~1t"1 1 ~· LDA A #t-1.? RESET ACIA 
8027.9 F804 A? BO STA A I] .. ,\' 

00279 FB!J6 86 51 LDA A #OFF SET ACi f1 TO 
J281J FBfiB A" ,. 00 STA A e .. ,x; DIV B'r' :16.' :;:.1 STOP BITS 

.-. .-. -. .-. .. --.. -. ..... -·-



0132:32 :f: 

J~'t::.:; FBflB ,9t_=: 16 NP.THOR L[lA A #$16 FNT TAPE HDR 
00284 FBOf1 SC• t:"...,· _1.,;.·. B5P CA5C1UT 
f.tf'S:.'S'::; FBOF '~l[f 51 f:SP CASO UT 
I] fl:2 ,S· 6 FB11 E:t , 4F BSF: C'Ft50UT 
06~:·~:( FEl:J :::::t: 1B LftP A #:t1 B 
002.Sfi FBl.5 8£:1 48 BSF.' CAStJUT 

'-,,:302e 9 FB1? ;;:-:1,;.: -:;E Lfifl A BFPSZE OU TPUT BLK LEN 
B623/.J F819 t•6 "IF LfiA 8 BFF'SZE+l 
00291 FB18 pg :]['I SUB B BFF:PTP.+1 
t1(1292 FB1D q~., ."JC SBC A BFP.F'TF: 
062~~.::· F81F BD 41. f:SP CASO UT 
1;3/.]294 FB21 1? T8A 
0029:. FB22 80 ::IE BSP CASOUT 
;.]@296 F824 ~:,€ -~·.~?' L[l.A A E:Lf::'NAN OUTPUT BL!< NANE 
f1[1S:.':_::,7 FB26 BP ?Pl BSP CASOUT 
/.Jff 29:3 FB2B 96 ?4 LfiA A BL!-:"NAN+l 
002~~9 F82A BD 7'6 BSF: CASO UT 
l]l] .?t10 FB2C 'J'9 P.TS 
063'[11 * 1]1]302 F82D SD 41 J.JP.TBLK BSR TURNiJN TUR NON 1:ASS 
062.EG FB2F C6 t4Q ·--· LD!-1 B #:t9 TINE LOOP i/4 SEC FOR 
0[1:].'[14 FB.11. CE .51 61 TINE! LDX #$5161 . DRIVE TD GET TO SPEED 
BB?65 FE:.?4 69 TINE2 CiE,~ .. ~· 
BIJ.?B6 FB'J:5 ;.•6 Ffi BNE TINE2 
061.B? FB:J'? .5fl DEC B 
00.?08 FE'J8 26 F? BNE TINE1 
BtGB9 Fe.1·A E:[, CF BSP HRTHDR J.JF.'ITE HDR 
80310 FB:JC SD 10 BSP. l.J~·TBFR NRITE OATA 
063'11 FB.'J:E ,-,.-ot .. l? LDA A #f.17 OUTPUT TRAILER 
Bfl:!'.12 FB4ft SC, 20 BSR CASO UT 
BCC13 FB42 17 TBA 
'1t1.?14 FB4J: SD lD BSF: CASOUT 

\.__,g 6 :!!.'15 FB45 Bfl 18 BSF: CASDUT 
8[1316 FB47 :30 19 BSF: CASOUT 
t1BJ:l? FB49 8f• 1? BSP. CASOUT 
0031S FB4B :3C1 .-- BSP TF:NDFF STOP CASS '=' j . 

gg5·19 F84D 'J.'9 F.'TS 
B0.J2B :f: 

00721 FB4E 5F HF.'TBFP CLF' B HP I TE BFR TO TAPE.. CLEAR 
i.30722 FB4F DE .]:[· LD,\ ' BFRPTP. CHECK SUN 
OB3'21. F851 A6 .. B6 J.JBFR1. LOA A ff .. ,\' L OAD CHAR 
[}(1.!.'24 FB5J frF 00 ST.~·.:,' TNP SAVE BFP. f' TF: 
00325 FB.55 8[i OB BSF: CASDUT OUTPUT CHAR.' 
eo.?26 FB5? :18 ABA CONPUTE CHECKSU/'1 
BOJ.'2? FB5B 16 TAB 
OOJ:28 F859 DE 00 Lf\X TNP 
fjff229 FB'5B 9C 3E CP4!\' BFF.:SZE fl ONE? 
1:..103.J:O FB'5D ·:t "? 2C BEO CINE.\'T 'r'ES .::... 1 

00:.·31 FB5F [tE: INX 
002-::2 FB60 2t1 EF BRA NBFRl 
J.JBJ.'J:3: * 00734 FB62 .']:6 CASOUT PSH A OUTPUT .AC CUN A TO TAPE 
[ IOJ:.']5 FE363' DE ]8 L [.) ~~.:.· AC I ANO 
68.'1'36 FBt~5 86 i.J2 Lf•A A #'-. .:::. 
BtG.'J:? FB6? A5 06 CA501 BIT A g .. v ... 
1]0.?.?S FB69 . .,-, 

.:.:. z- FC BEQ CASOl LOOP TIL OUTPUT BFF: ENPT'r' 
Cjft:J'.'J.'9 FB6f: -:.r, 

..:;.i;;. PUL .A ,. 
_H] .] ·4g F86C A? 81 STA A 1 ·' ,\' OUTPUT DATA 
0[11'41 F86E 26 11 BP.A CSF'RT 
OfG42 * gg3·43· FB?O DE .1:8 TUF:NON Lfl_!·;' AC I ANO TUF:N DRIVE ON 
BOJ44 FB?2 86 Bl LDA A #ON 
00345 F8?4 A? gg TRNO STA A e .. '..." I ' 

JJ46 FB76 39 RTS 
1~1~7,,.f7 "" 



00348 FB?? DE 'IB 
JJ:49 F879 B6 0:1. 

IJIJ?5fl FB?B A5 00 
003·51 FB7D 27 FC 
IJ[G:2 FB?F A6 1]1 
002'52' FBB1 ?"6 
·1[1J"54 . FB.92 ~::i6 .-:?A 
,gy55 FBS'4 4f: 

OBJ'.56 FBB5 1·2 
f1(G57 FB86 2A BJ 
OOJ58 FB88 87 Ef11F 
OO:J."59 FBBB 2·9 
003'60 
003:61 FBBC SD E2 
08362 FB8E 80 24 
f1f1J.'6]: FB90 8D 57 
00.'364 FB92 80 EJ 
00365 FB94 8:1. 17 
Ot=t366 FB96 27 04 
00367 FB98 86 54 
00368 FB9A 20 07 
00369 FB9C 8D D9 
0037t1 FB9E :1.ft 
00371 FB9F 2? 02 
003?2 FBA:l 86 43' 
BB3?J FBA3" 9? 69 
00374 FBAS 26 02 
003?5 FBA? 86 20 
OBJ:76 FBA9 06 JR 
OBJ?? FBAB 2A t1J 
BBJ?8 FBAD B? EOSF 
003?9 FBBO 86 51 

~ -0380 FBB2 20 CO 
t:.10381 
00282 F884 8D C:1. 
001.'BJ FBB6 81 16 
00.':?84 FBBB 26 FA 
OCt::/85 FBBA SD BB 
00386 FBBC 81 1B 

· 0[1J87 FBBE 26 F6 
00J88 FBC0 SD 85 
f1t1J"89 FBC2 :1.6 
OOJ:90 FBC."J SD B2 
gg3:91 FBC.5 9B JD 
00392 FBC? D9 JC 
061"9J FBC9 9? JF 
00394 FBCB D? JE 
00::;-95 FBC:f> 8D A8 
00396 FBCF 9? 00 
[1[t.'J97 FBD1 BD A4 
OfrJ98 FBDJ 9? 01 
occ·99 FB[l5 DE 06 
00400 FBD? 06 .JR 
06401. FBD9 58 
80402 FBDA 58 
/.J0412C FBDB 2A EG 
004@4 FBDD FF EO'JE 
·-:io4g5 FBEIJ [i£ 2:J: 

\._,[14f16 FBE2 27 fl? 
0846? FBE4 9C 00 
00408 FBE6 26 CC 
Off.::J.[19 FBEB 19 
00410 
00411 FBE9 5F 

1412 FBEA DE JC 

CRSIN L['i,\' 

LDA A 
CAS!Nl BIT A 

BEC! 
L[rA A 

CSF'RT F'SH A 
LDA A 
ASL A 
PUL A 
BPL 
STA A 

CI NEXT RTS 
* P.DBLK BSR 

B .. - 1;-
_:., ... 

BSf..' 
BSR 
CNP A 
BEO 
LDA A 
BRR 

RTLRi BSR 
SBA 
8£0 
LDA A 

RTLR2 S TA A 
BNE 
LDA A 

OCASER LDA B 
BPL 
STA A 

TRNOFF LDA A 
BRA 

* RDHDR BSR 
RDHDR1 CNF' A 

BNE 
BSF: 
CNF' A 
BNE 
BSR 
TAB 
BSR 
ADD A 
ADC B 
STA A 
STA B 
BSF.: 
STA A 
BSR 
STA A 

LfiA 8 
ASL B 
ASL 8 
BPL 
ST.\' 

RHDP.1 LPX 

* 

BEC! 
CP,\' 
BNE 
RTS 

RDBFP CLF.' B 
LD.\' 

AC I ANO 
#1 

CASIN1 
1. • .... 

·' ,· ·, 

NOPPNT 

READ CHAR INTO ACCUN A 

PICK UP CHAF: 

OUTPUT IT TO CRT? 

CI NEXT IF BI T 6 = 1 'r'ES 
$EEUF 

TUf:NON 
RDHDR 
RDBFR 
CASIN 
#tl? 
RTLR1 
#t ··· T 
F:TLR2 
CASH/ 

P.EAfi BL OCf::'.. TURN ON DR I VE 
F.'EAD HDR 
READ DATA 
REAO TRAILER 

OUTPUT TRAILER ERROR 

READ CHECKSUN 

RTLF.'2 
#$ ·'C 
CS TATS 
OCASER 
#t2t.1 
NO PR NT 
TF..'NOFF 
$E05F 
#OFF 
TRNO 

• TURNOFF DRIVE 

CASIN 
#t16 
ROH DR 
CASH/ 
#$18 
RDHDR1 
CASIN 

CASI N 
BFRPTR+l 
BFF:PTR 
BFPSZE+l 
BFRSZE 
CASIN 
TNP 
CASI!-/ 
TNP+1 
TNF' 
NOPRNT 

F:HC•Rl 
$EO.'J.'E 
BLKNAN 
CI NEXT 
Tf'fP 
RDHDR 

BFRPTR 

OUTPUT CHECKSU/11 ERROR 

IF ZERO OUTPUT SPACE 

DI SPLA'r' ERROR? 
IF BIT ? = :1. 'r'ES 
DI SPLR'r' ERROR 
TURN DRIVE OFF 

REAO HDR.· FI ND THE 
START OF IT 

TEST FOR HDR CHAR 

READ LENGTH 

CONPUTE ENO AODR 

READ BLK NANE 

DI SPLA'r' BLKNAN? 

IF BIT 5 = 1 'r'ES 

OOES NFINE NATTER? ~ 
NO 
DOES NANE NATCH? 
NO 
DONE i:"FINALL 'r') 

READ BLK 



00414 FBEE rSf• 1,:.7 
'-' I BSR CASIN 

]415 FBFO [•E [1[1 Lfl, ... :· TNP 
[HJ416 F8F2 A? .!:;18 STA A 6.1 ,\' 
0041? FBF4 18 ABA CONF'UTE CHECKS UN 
fl0~11B FBF5 16 TAB 
0041:? FBF6 :...::.c ·;;-;::: CF',~~( BFF.'SZE [i!'J~iE ·? 
1-10428 · FBFB .-, ~ .::j· 91 BEO CI NE.\'T 'r'ES 
il] ..:f.21 FEFA oe IN\' 

0@422 FBFB 20 EF BFA F:BFF.'l GO FOP NORE 
[18422' :f: 

013424 FBFf• Bt• FECE !NUN .. .TSF.' INPNU/'1 
OB425 FC86 7·9 PT5 
0>3426 :f : 

ff [142? FC61 S'l C1·~ INIT CNP A #:tfi:...=:. CTF.'L/·'I 
00428 FCf:t? 26 16 BNE E.-. .:: 
0042::~ FC05 S'fl F6 E'SF.' INUN P.EAD A NUN BER 
0@4 .?1::.1 FCB? 84 BF AND A #:tOF f1ASK TO 1 OIGIT 
ot14;·1 FC09 C6 50 LDA B #$:50 
fHJ4"J2 FCfiB 44 LSR A 
0043·3· FCDC 24 82 8CC !Nl IF INPUT J.JAS ODf'r .. 
@f14 .'J4 FCOE C6 6fJ LDA B #$60 AC IA = Fe66 + INPUT/2 
0047/'5 FC1 B •IS' IN1 ASL A PROF' ODD/EVEN BIT 
J.31]4JtS FC11 18 ABA . 
0043'? FC12 ~~? :~~ STA A ACIANO+l NAKE UP ACIA ADDR 
/.31)4 .78 FC:14 S'6 FfJ LDA A #$Fl] 
804?9 FC16 ·~7 

- I ] '8 STA A AC I ANO 
00440 FC18 BD FBOO .JSF.' INTL Z INI TIALIZE ACIA 
08441 FC1B 28 4C E'-. .:.: BP.A Ei 
80442 FCif• BD .?::;; CASBFP. BSP. C:HF:INl GET CHAR 
00442' FCl F :=:1 28 CNF' A #t"' SPACE? 
08444 FC21 2.16 06 BNE CA5£,:,~·r RETURN IF NO T 
88445 Fl-:2.? BO [18 BSF-' !NUN INPUT NUNBEP. 
'0446 FC:;::5 [ l ( .'JC STA B BF RF' TR STORE INTO 

\__.g[1447 FC.2? Q "."' J.D STA A BFRPTR+1 CASS J ... ··o PTR - I 

Of144B FC2:? ::?~~ CASEXT F.'TS 
80449 * 
80450 FC2A 81 BC LOAD CNP A # .tOC CTRL/L 
06451 FC2C :2'6 [I ,']: EWE !NIT 
01::.1452 FC2E :gf1 C:fi BSP !NUN 
[10453.' FC?@ n -::o 

-· l 
-::·-::· STA B BL KN AN STOF:E CASS BLK NANE 

06454 FC~ 1· 2, Q'? 
- I 'J4 STA A BLl<'l·IAN+l 

60455 FC.7!'4 ,9[) £ ? B C:P CASBFF: INPUT STARTING AODR 
81-3456 FC!;6 86 2.'C LDA A #$ ·" .. 
6045? FL-.."]8 BD FD64 JSF.' PUTCHP. OUTPUT SEPERATING CONNA 
004 58 FC:IB 8[1 co BSR ! NUN INPUT BLOCK COUNT 
88459 Fc.:;·p 16 T.AB 
00460 FCJE 26 !Jl BNE LDJ 
00461 FC40 C"i- · 

- ' L · INC B 
88462 FC41 7 7 ._;. z LD.'J PSH f' 
08463' FC42 f:f1 FB8C JSP. RPBLf::· I NPUT A BLK 
00464 FC45 f•E SE Lf1.\' BFRSZE 
08465 FC47 DF 28 :_:7r1\' BUFFLO SET UP EDITOR ENfl OF BLOCK 
6@466 FC.:.19 ?J• F'UL p -· 
0046? FC4A 5Fi DEC B 
0@4 EB FC48 .-, ~ 

.:;;.:· 50 BEC! EXEC1 r-• !:" ALL BLKS REAP .. OONE 
0/24:S9 FC4f1 [iE s·1: L fl.\' BLVNRN ADVANCE BL f::· NRNE 
084?0 FC 4F OE: INX 
C10471 FC'5!:.1 PF 77· ST1\' BL KN RN .. 
,,34 72 FC'.52 DE JE Lfi.\ ' BFRSZE NXT BLK FOLL OJ.JS LAST BLK 

004 ?3' FC.54 DF .]'C ST.\' BFF:PTP 
004 74 FC'56 2/.J £9 BF?A Lf.1J: 
08475 * [11J4?6 FC.5,S' BD FE.58 CHF:IN1 .JSR INPCHR GET ,g DISPLA'r' A CHA.~ 
004?? FC58 -:;·9 P.TS 

?1 4?8 * 1~ 1A .• i~O c 1- ·c:"1--. Ci -1 .f -::· .:-a uc ,-·MO .:> u-t- .1-::- ,-.'TOI .. •.:::: 



00486 FC5£ 26 CA BNE LOAD 
NBJ. FC66 E:fl 98 BSP. !NUN GET BLKNAN 

0@482 FC62 C•? .]:J STA B BL KNAN 
[1848]' FC64 Q "." 

- · I ,'J c$ STA .A BL!<'NAN+-1 
@0484 FC66 BD FB2 fr JSP J.JP.:TBLK NP I TE BLK 
[10485 FC69 2f.I "".• ..., .:: ,::_ El E:PA EX£C1 
90486' :f; 

\_,tlB4::7 FC6B S'i 07 GO CNP A #tfl? CNTL/G 
604BS' FC6D :;:.'6 Efi BNE SAVE 
[10489 FC6F ,._::[) AC BSR CASBFR GET ADDR TO GO TO 
00490 FC?i C•E JC Lf1l\,' BFR'PTF.: 
[1049:1. Fi: ?.] 6£ f10 JNP [I,, ,\' GIJ 
06492 * [1[149::· FL-?.:; ,~t6 18 P.ESTRT LDFI A #:tlf.' SETS TERNINATION 
gg4~::i4 FC?? q 7 

- I 
·1 L7' --· STA A ENDCHP CHF!P. TO "ESC" CHAR 

60495 FC?9 86 ?E L0A A #t?E INIT SHI 
[11.]4~::i6 FC?B f' "." ., [1104 ST.A A $104 
f! [149? FC?E CE FE ']."J· Lf•,!·:,' #Bf::ENTR 
iJtJ4:::i8 FC -91 FF 0105 sr.: .. ~· $165 
[10499 FC:?··~ ·SE OiFF Lfl5 #ti FF SET STK PTR 
00500 FC 8 ? 70 T 1- r,_ r 

. .=t,··, 

Bff 501 F1:·.s1:3 fiF oc ST,~·~' 8UFRfiF:: SET UP INPUT AfiDP: 
OB.502 FC8A CE Eff00 LfiX #:tEOOO FI ND THE ENO OF NENO.i;,''r' 
00'5(1].' FCBP 09 P.1 f;Et~\' 

80 504 FC8E A6 Of; Lf1A A g_, .. .. ~ PI CK UP DATA 
[1!)5[15 FC~O 63' fl j CON f.] .. .~"'~' CONPLENENT IT.. 
005@6 FC92 A:3 00 EOP. A I.] .. •.,,, DIC. IT /.·./ORK? , .. , 
08587 FC9"1 4C INC A 
00508 FC95 26 F6 BNE Rl NO .. 00 NEXT ONE 
[1058:~ FC9? DF BE STX BU FENO SAVE END OF BUFFER AfifiR 
00510 FC~~9 f 1F 1A ST.~\· ENDNEN SA~lE ENC• OF f'1ENOP.'r' AODR 
80511 FC9B BD 2'8 BSR HC HONE AND CLERF: 
}!:.'1 '512 FC9f• f •E 1C EXEC1 LP,\ ' CSP.PTR 

-·og:.1:· FC9F BD F0BA ..TSP. CF.'LF 
08'514 FCA2 8f1 84 BSP CHRIN1 GET 
60515 FCA4 E:1 01 CNP A #t/.]1 CTF.'L/ A 
B05:U:7 FCA6 26 04 BNE E'x't::'1-·? ', __ . ._ 

0051? FCA8 DE BA LDX AEXEC 
Dff518 FCAA PlD 08 JSF.' 6 .. •._.. ' ,··, 
00519 FCAC ,S'i g5 £,\'£[:;:.· CNF' A #tt15 CTF.'L/E 
01J.52fl FCAE 2 15 02 BNE E,\ 'EC'J 
06521 FCBO E:f."' !:' .-

...... ' t°1 BSF.' EDITOF.' 
0[1.'522 FC82 81 12 E.\'EC].· CNP A #$12 CTF:L/F: 
[1652].' FCB·=+ 26 1:.12 8NE £,\'£[·4 
00.524 FCB6 8D C:- 1_:\ _r,_. £.'SP.' F:EEDIT 
[10525 FCBB Bl 04 E.\'EC4 CNP A #f. f14 CTF:L/O 
00.526 FCBA 26 AF BNE GO 
[1 [152? FCBC ?E FE-4 £.' JNP DEBUG 
B0.'528 * 06529 FCBF CE £888 HONE Lfi,\ ' #:tEOftO SET CSP. TO TOP LFT OF CF.:T 
0852'0 FCC2 DF 1C ST,~~· CSPPTF.' 
!:16.5?1 FCC4 ·c-q RTS ~· -

f.]0.532 :f : 

00.5]]: FCC5 SD FB HC B'Sf.' HONE 
00.'5.?4 FCC? C6 6 0 CLEAR LOA B #:t6[1 LOAD BLANK (C. P.. 'i 

ea5:t5 FCC9 CE £20[1 Lf'.~·~· #LASTCH+i 
605]6 FCCC 09 CLEARl f1E,\ ' 
'053~' ? FCCD E? 08 SiA 8 g .. ,\ ' .. 
·tiJ5 .?B FCCF 9C lC c·P.~\' CSRF'TP. 
6653'.'9 FCfll 26 F9 BNE CLEAP.:l 
00540 FCC•? "39 RTS 
66541 * @0542 FCfi4 86 lF GETCHP Lf•A A #:tiF !NI T KBD 
B054J FC[i6 B? F041 STA A l<BC•P I A+1 

1544 FCD9 .1·7 PSH B 



., 

OB546 FCDC £6 06 LDA B 0 .. ,\' 
J54? FCflE C1£ 1C GETfl LDX CSRPTF: 

00548 FCE0 6? 00 
00549 FCE2 CE 2€F6 
80550 FCE5 139 
00551 FCE6 27 F6 

6'C 158"7 C~5'5~Z FCEB 
0055:'. FCE8 
00.554 FCEf1 £:6" 
08.555 FCF6 2A 
0055€ FCF2 96 
08.5.5? FCF.:.1 20 
0055E: FCFt7 86 
005.5.'.:°'4 
00561] 
[if2561 
[10562 
00563' 
00564 

FCFe 85 

F04 8 
04 
1 7 -· 
OR 
4fi 
F841 

FC·FE' ;;:.~ 7 £.s· 
FCFfi 86 F04t1 
Ffi!Jfl f •E 1C 
FD82 £"( 60 
F[)04 .']' .']: 

00565 FD05 9? 1 -::· 
6@5t76 Ff11J7 7·9 

D85fB FDOB [1£ DC 
00569 FDOA DF 20 
0@.570 FDf1C 
Of15?1 FDOE 
005?2 FD10 
13g573· Ff112 
605?4 FD1 4 
00575 FD16 

[1£ 0£ 
[•F :22 
8fi BJ 

DF 
PF .'JC 

065?6 FD18 9? ?2 
.18577 FDlA C1E 1 C 

0857S FfilC 
[HJ'5?9 
80580 
06 581 
IJ05B2 
0058'3: 
D85B4 

FD1E Bf! 84 
Ff120 91 18 
FD22 26 f14 
FC124 7 F f1iJJ2 

130585 Ffi2S 80 @A 
80586 Ffi2A 28 F2 
00597 
oosec.· FC12c e1 oc· 
08 589 F02 E 20 SF 
08'.::;9g Ff•]'!] 2E 12 
IJIJ'5:..=i1 FtiJ·2 96 60 
l][i5:_::i2 

00597 FDJ4 81 09 
~305w'?4 Fr,;·t::: ;;,.:·r·, :;:1

.:: 

iJ0'5:..=i5 FD".? S' 2E F 2 
005:...:if. F!Y:"P. t·6 "i.2 
13@59 ?' Ff1 "? C 27 IZC 

CON 1zi .. X 
L[i,':·:,' #~;,966' 

. C:iET i. 

GET2 

[1£.\ ' 
E'EC! 
c·P>·~' 
EWE 
Lf1Fi A 
FPL 
L.D.A A 
8F:A 
LDA .A 
BI T ,q 
BEO· 
LDA A 
LfiX 
STA 8 
PUL B 
S TA A 
RTS 

£fi I TOP Lt1.\' 

ST.\' 
Lf),\' 
ST.\' 

REEDIT B~P 

ST,\ ' 

EDI TP.D STA A 
ED IT IN LP,\ ' 

:f : 

EDF..'EAD BSF.' 

BNE 
CLF:.' 
PTS 
BSF.' 
BPA 

GETO 
#5.555 
GET;;.· 
f :Bf"tF' 1 A 
GE T2 
LSTC:HF: 
GET? 
#:t4tJ 
f::'Bt1PIA+l 
, ... ,... '? , -1 

'..JI:. J J.. 

f.:Bf•F' I.A 
CSF:.'PTF: 

LSTCHF: 

BUFRC1F-' 
BUFF LO 
BUFEND 
BUFFHI 
HC 
BUFADR 
SP.CA SN 
BFF:F'TP 
EfrIT 
CSP.F'TR 
SCNF'TF.' 

GE TC HF: 
EN DC HP 
£[ll 
EfiIT 

INSEPT 
Et1F:EAft 

* 
CF: CNF' A #tf1C1 

BLT HONE 
BGT F:TCSP 
LDA A ·#J. 60 

;f: 

INSEPT CNP A 
81 T 
BGT 

I NSPTi Lf1A 8 
BEC! 

#:to:..::. 
[i£L ETE 
CP 

005:..::is FD ?E Bfl Ff'iEC .TSP 
f105:..::i9 FD41 ?E FEl:..=i INSRT2 JNF' 

Ef't IT 
INSRT2 
NO VE2 
SCF.'LDN 

[18936 
00601 FD44 81 12 
-, ,::.1602 Ffi46 2f.1 28 
_,Of.CG FD4S 2E tJD 
80664 FD4A [i£ iC 
006@5 FD4C 20 22 
60606 
0060? FD4E 81 1F 
08688 Ffi.5[1 27 51 
!€@~::i F052 2E :HJ 

:f: 

PTCSF.' CNP A #$12 
BLT SUB:i'2 
BGT LFTCSP. 

RTAF'PO L[i.\' CSF'PTF' 
BF:.A PUTCH1 

:f : 

CLEF: CNP A #$1F 
8EC! LFTJST 
BGT PUTCHP 

SAVE CHAR ON CRT 

CONPL INENT 

CHECK FOF.: F:EPEAT 

TINING DONE .. READ DATA 

BIT 7 on. PICKUP LAST INPUT 

KBD STROBE == CF12 

PF.'P!NCH IF CHAP NOT ENTEREC1 

L OAfi CHAF.' 

F:ESTORE CHAP.: TO CPT 

SA~.'£ CHAR INPUT 

SET UP BFR PTRS 

SET ASSN SPC PTF: 
SET CASS 1/0 PTR 
TURN ON EDI T NODE 
SET SCAN PTR 

CHAR 

9<'1P IF NOT ENO CHF1P. 
TURN OFF EC1 I T FLflG 

EDIT CHAR ···s 

TEST FOF: CP 
St:"IF' IF HONE CNf1 

LDAft INTERNAL CF' 

CTF'L/I 
SKIP TG DELETE 

EXI T IF EDITOF: OFF 
NOVE LAST LI NE TO SUFFH I 
NOVE ALL LINES DOl·IN 1 

TEST FDF: RIGHT ARF'ON 
Sf::"IP IF "UP FiF.'F.'DW'"' 

I NCP. CSR 

TEST FOR CTRL/DELETE 

IF NOT DELETE.. ECHO I T 



f1Cr611 

6061? Ff·5.~ 2t1 28 
·JOt:.1·1 FC•5!-:· 2E FJ. 
00615 Ffi5[i 09 
Oftf J. 5 .F't• '5E .::e 2!.. 

::.1 flf.1s· r=:·,r:-0 ; :c1 5~.-

00E19 F062 20 2F 
00-::::20 
00621 Ffi64 
00€22 Ff .166 81 i.:.1[i 

0062? F0€8 2? 50 
[1 (;f_;:4 P'!:Y.::fl A.":" 68 
00625 Ff16C .<=: 1 o@ 
@t:t6:;.'6 Ffi6£ ,;:.':°? 4A 
J.J1Jt72? Ft1 ?1J /.JS' 
80628 Ffi:-'1 .26 OE 
00629 
886?0 Ffi -:-" -:· fiE lC 
80621 FD75 C6 40 
006?2 FD?? 69 
O/.J€ .?3~ Ffi ?8 5A 
[t1Jt7J4 FD79 26 FC 
006.?5 
OtJE:i'6 Ffl?B C6 26 
/.]J.]6]7 

0061.B 
Of.J639 
00640 
/.]ft641 
CtiJ642 

FD?O 
FO?E 
FO?F 
Ff•81 

'-' !.1643 F08 .'J 
FD86 
FD88 
FD8A 

88 
5A 
26 FC 
DF lC 

BC EOBB 
2C 04 
8D 80 
80 2'2 

* 
LFTCSP CNP .A #t14 

BL. T 1=tPC<?·2 
E'GT CLEF' 
,.., ~, , 

:...1 ::. .·: 
S'F·P·! . 

:;. 

[i£LETE s·sp tf',,t::;. 1 ,::; - .. ·-·. 
E.:;i . .::i 

Pl /...-1-.J-:P . - I _., ... 

C. ·tP A #J.:l.:.1fr 
BEO CPL.= 
STFf A @ .. . \ ' 
CNF' A #:M:.O 
BEQ CPLF 

PUTCH1 IN.\' 

SUB:?2A 

* ADDJ'2 
ADOJ2R 

ADD2 

* 

8F.'A 

Ln :...· 
looo' 4 . 

LO.AB 
DEX 
DEC B 
BNE 

LfiA B 
IN.\' 
DEC B 
BNE 

CSF.'PTR 
#64 

SUB1.'2A 

ADDJ2A 
CSRPTR 

* NDRFLO i:'UNDERFLOJ•J) 
CPX #$EIJ@6 
BGE OVRFLO 
85.T:; INSRTl 
BSR NO\.'EJ: 

TEST FOR "LEFT APPOJ.I" 
5~:· IF' IF "00 /.JN AF:POJ.I" 

TEST FOP. EXTEPN.BL CP. 

[ i I SPLA'r' CHAF: 
TEST FOR I NTEF..'NAL CF: 

I NCF: CSRPTF..' 
TEST FOR OVRFLO 

CSF:PTR = CSP.:PTR - 64 

CSRPTR = CSRPTR + 32 

CHECK CUP.SOR OFF TOP OF CRT 

SKIPS IF CSRPTR ) = EOOe 
SCROLL DOHN 1 LINE 

013644 
0121645 
00646 
00647 
0@648 
Ot1649 FD8C 8C 

* OVEF.'FL Of.·/ 
£200 0\.'RFLO CPX 

CHECK FOR 
#:tE2t.Jf1 
0\lF.:EXT 
OVRl 

CURSOR OFF BOTTON OF CRT 

. 066.50 FD8F 28 
00651 FD91 8D 
88652 Ff;91· D6 
00652 FD95 27 
60654 Ffi:~? DE 
00655 FD99 :=<C 
/.JB656 FD:=48 27' 

:18 
1? 
...,. .~ 

~ . .:.: .. 
:1.2 

OE 
oc 

00657 FD9D SD JC 
iJ0658 Ffi~74F flE 14 
0t'6'59 FfiA1 frF 22 
@[1660 
08661 Ft•A'J C16 iD 
[!0662 Ffl.'=t '5 C·-1 EO 
80562 FDA? D~ 1D 
06664 FDA:? :;;s1 
tJ06t~5 
ftlJ6E6 
13665? 
. ·1i: ,:::,c.• £. -_-_:. 

- J..:.tt. i;:.:-< 
l1fft70 
OtJ.6 7'1 
[10672 
/]@€?'] 

ff0t7·~ 

~c[1.A C· 2-' f 
Ffi.1-1E fi~ 

FU?O f"F 
Ffi82 [ i£ 
Ft1E'4 8 [i 
F[if:6 DF 
FC•B.S 28 

@A 
28 
16 
2'1· 

2@ 
48 

Jf.?5 Ff1BA 8fl BF 

Ol/R2 

:f: 

BNI 
BSR 
LDA 
8£1] 
LO.\ ' 
c·P.~·-~· 

BED 
BSP. 
LDX 
,--,.,' 
~ I ,-'; 

B EDIT 

BUFF HI 
BUFENP 
OVPE.\ 'T 
NfJ \lE1A 
SF'CADF:: 
BUFFH I 

EXIT IF CSF.'P TP. ( £2[1@ 
SCROLL UP 

£.\'IT IF EDIT I S OFF 

IF CHARS IN BFR 

NOVE TO LAST LINE 
SET NEH BUFFHI LOCATION 

LFTJST LO.A B 
ANfi B 
STA B 

DVF.'E\ 'T PTS 

CSF.'PTF:+i LORD LDN B'r'TE 

OVP.1A 

* 
CF?LF 

LfiA 
BED 
Lfi.\' 

Lf>.\' 
PSP 

E'P.A 

E'SF: 

#tE0 TRUNCATE TO LEFT OF L INE 
CSF:PTP+1 

B · Efll T 
OVF,'1A 
BUFF LO 

SCNF'TF: 
NOVE1 
BUFF LO 
5CF:LUF' 

SETUP 
,. 

[ 1EST DF NDVE 
E'F:C FOR NOi/ £ 
NOVE 1 LINE TO BUFFLO 
SAVE NEN BUFFLD 

LF 



60€79 
00t'7'3i) 
@1J:::.-=:1 
120t-:c:;:.t Ff;f:E 
1] 0 ·'=~ S' 7: .r:.c, c· 1J 
f#Ot~Sl ,..f Ff~;_~~, 

,-- ...... . -. . -r L''- '::• 

006S' f' F[iC .S 
flftt"":f 1=" FEH: :~ 
13 tj t7 .~: :_=i Ff· C" £.' 

" .... 
J..t· 

9C 0C 
:2? @8 

0ft 6"~.::ig FfiC[i 11·.::i 

60691 FPCE EE 00 
[1 [15:::.·2 FPDO Ci 60 
0069? F0D2 26 F5 
0069 .. 1 FDfi4 O'.:! 
[16695 Ffifi .5 C1F 26 
[166:?t.; F[i[l ( 28 !:.11: 
00697 
[1069.5' 
86699 
00700 
00701 Ffifi9 f 1E 14 
00782 FDDB OB 
087CC FDDC' E6 60 
06764 FfifiE DF 14 
00705 F0E@ DE 16 
00766 FC1E2 E7 08 
OQ?67 FfiE4 oe 
00 706' Ffi£.'5 f iF :1. 6 

\ __ ) HJ?O:::i F[i£7 Ci 60 
00?10 FPE::.~ 26 EE 
@0711 FflEB 'J:9 
80?12 
0071.? 
fJfJ?:1JI 

>f: 

:;.: NOVE? CALCULATES THE SOUF:CE At1DF..'ESS CF THE DATPi IN 
'+: f:UFFLC' i:"IF IT ~.\' I S TS ."• FOP NDVING TD THE FIRST L INE -,N 
* H IE C.:?T. f./OVE .:!. ! S THEN ENTEP.ED TD DO T.1-/E NOVI NG 

.'/: 

SCN;:.·r,r;:.· 
DS T.~!:iF: 
8UF.r:!_O 
8 _IFFt.C•F: 
.f1!C1~ i1£,\' T 

8UF'FWF' 
f·P:' 'J.2 

Lt •A · B 0 .. . \' 
CNF' B #:r60 
E'NE !·!V"J.'i 
IN,\ ' 
S T."-:' BUFFLO 
BPI=t NO V El 

SET NOVE Af:1[i_I;_' 

LOAD LO BFP A00P 

EX! T IF BFF ENPi 'r' 
NO\/E f:FfC.I..:· F?ON BLANK 
TEST IF SPCF!f•F' = BUFFAfiP 
NC'r'..'E I F STAF'T OF L INE 

CiET SJJ!_IF.'C'E C'i'-!A.T:: FC1 F.1 TES T 
TEST FOF: CP 
Sf::'J F' B.ACV UNTIL CR 
POI NT TO FIF.'ST CHAF' 

:+: 5PC ADDP -1 = SRCADP... DEST ADDR = 
:f: NOVE TEF:NINATEfi B'r' CP 

DSTADP .. 

* NOi/£ LDX SPCADP 
NOl/ElF! I NX 
f'10\1E1 L[if=/ B @ .. ,\' 

ST.\' SPCADP 
Lf1X DSTADP: 
STA 8 D ... \' 
IN.\' 
ST,\' 
CNP B 
E:NE 

NDVE.'.--:.'T P.TS 

f >STAf1F' 
#$6f~ 

NOVE 

:+. 

LDAf1 CHAP 

STORE CHAR 

GO BACK IF NOT PONE 

:+: NOVE LAST LINE ON SCREEN TO HIGH AREA OF THE BFR 
:+: i:" 8UFFHL'• fiUP:ING SCROLLING .. NOV£ TEF.'N INFt TE[l B'r' CR 
:f: tJ0715 

00 ?1.6 
1]@71? 
00 718 
O/.J?1:=i 

F!)EC CE E1EO NOVE2 L f"1,\' 
CLF: E: 

#LF?STLN GET .Afi[ )F.: OF LAST LI NE 
SET TEP.N FOP POPPING FC•EF 5F 

F[iF!J 2"7 
FDFl E6~oo 

80?20 FDF"l.' 8B 
138?21 FOF4 Cl 61] 
00 7 22 FDF6 26 F8 
00?2J FDFB DE 22 
00?24 FDFR E? 00 
1]@725 FC1FC f3:~ 

00726 Ff1Ffl PF 22 
IJIJ72? FC•FF ?'J 
00?28 FEOO Ci @[1 
[10729 FE02 26 F6 
BB?:?O FE84 ]'9 
08711 

NV21 F'SH B 
Lf!A B IJ .. . \ ' 

CNP B #.tED 
BNE t·n.·~·1 

LDX BUFFHI 
STA B t1_, ,\' 

ST.\' BUFFH I 
F'UL B 
CNF' B ·#6tJ 
BNE f'1 \.'2J: 
PTS 

STOF:E IF NOT TEF:n···rING Cf.' 
INIT OEST 
5TOF:E CHAR 

GO BACK IF NOT DONE 

IJO?Z2 * 5CF..'OLLUF' - ALL LINES UF' L J~ CLEAR LAST LINE 
0/.373'3' FE05 
1072·4 FEBB 
.JO?JS FEOA 
007:?6 FE6C 
0073? FEOO 
Bft?.?B FE16 
007?9 FE12 
00 746 FE1.4 

J741 FE1 6 

CE EOIJO SCRLUP LD.\ ' #$£@06 
E6 28 SCP.Pl LDA B :t2fJ .. . \' 
E? 60 STA B 60 ... :.:.· 
8E: IN.\' 
BC E1EO 
26 F6 
C1F 1C 
PF 16 
?E FCC? 

CP.~~· 

BNE 
ST,!-.:.' 
ST,\ ' 
.JNP 

#LASTLN 
SCRP1 
CSF:PTR 
DSTAfiR 
CLEAR 

GET CHAR FP.ON NE.'>1.' r LINE 
STORE CHAP ON THIS LINE 

GO BACK IF NOVE NOT [10N£ 
SET CSRPTR 
IN IT DEST FOF" NE.'.'\'T NO\.'E 
CLEAR LAST LINE 



0@?42 * 
J744 FE1::1 CE E10F SCF:LN·J LDX #LASTLN-1 

00745 FEl C 1E6 Of/ SCRD1 L.C•A B 6 .. X GET CHAR FRON THIS LINE 
06746 FE1E E? 20 STA B t2/..:.1 .. . \ ' STORE CHAF: ON NEXT LINE 
6 074 ? FE2B t •F lC STX CSPF'TF: SAVE CUF?SOF: 
0 0 ?48 FE2 2 09 DE.\ ' 
9g749 · FE2 1· SC fiFFF CF','. ·.;' 
1[1?.50 FE2 6 2 6 F 4 BNE 

0 0 751 FE28 C6 60 L0A B 
88?52 FE2A OB SCF'fi2 IN.\' 
00?5J.· FE2B E7 00 ST.A B 
00?54 FE2D BC E61F CP\' 
00 755 FE70 26 FS BNE 
68?56 FE22 J:~::i PTS 

:+: [ iEE'UGGEP 
.'f: 

#:!t1Ff=F 
SCPDl 
#:t61Z1 

ft.t I~·.,' 

#Ff..'STLN 

GO BACK IF NOV£ NOT DONE 
LOAf i BLANK TO CLEAP. LINE 

CLERF: LINE 1 

0075? 
[1 ~1 ?58 
60?5.:.::; 
O!J'7'6D * ENTF."r' OF THE BF.'f<PT VECTCrP 
06?61 FEZ? ~IJ 
00?62 FE.7'4 A6 @6 
0876J: FE1'6 86 01 
f1t1"="64 FE2"9 A? t.J6 
00765 FE?A 2 4 BF 
00?6€ FE:·c ·SA 05 
60767 FE?E 26 08 
60?68 

BKENTP. TSX ,\' GETS SP 
LfiA A 
SUB t':J 
STA A 
BCC 
[ i£[ 

f:F:A 

#1 

DEBUG 
r:: '.l 
._' .· .. ... 
DEBUG 

1:;,1t.J?6.:.::; FE4B 81 1J[i 

6!!7?0 FE42 2f'! iF 
00?71 FE44 2E 55 
•.J0 7'72 FE•:J. 6 ED Ffi?~· 
007?? FE4 .:.::i .'11 

* LINE CNP A #$00 
BLT .TNPLCN 
BGT OPNREG 

0'37:'4 FE~A :;:·1 

JSF.' 
POPLIN I NS 

INS 
'-f1 7 75 
~IJ?f'6 FE48 8[' ?.:.::. 

06 ??? FE40 8D 09 
@[1778 FE4F Bfl FD4A 
00 779 F£52 f•E 4f1 
gg ?BO FE54 f:[i OF 
00781 FE56 28 F5 

:f : 

DEBUG 
f•BUGl 

. 087S'2 * 

BSF: 
f:SP 
.TSP 
L[i .~\' 

B5'P 
8.1;:,Ct 

007:3] FE '5B BC• FC0 4 INF'C:HF: ~TSF: 
0CC'.94 FE58 i E Ffl64 OUTCHF: Jf'1F' 
f/67:~5 .. * 
80?86 
007:97 
087SS' 
[1(1789 
fW790 

FE.'5E CE Fc:.=iti EXEC H ' 
FEt71 :;·1 GOLOCN 
FE62 7i"1 

JNPLCN 

L C•.\' 
I NS 
I NS 
JNF' 

NEHLIN 
INF'CHP 
F:TAF:P.O 
F'C \·'AL 
F.'UNBUG 
t•BUGl 

GETCHP 
PUTC.liF: 

#£.\ 'EC1 

@ .. x 

00791 FE65 81 O? 
00 792 FE6 7 2 [" 26 
00 79? FE69 2E 46 
DO?.:.=i4 FE6B OE -:;·[f 
00?95 FE60 9 5 2 E 
@0796 FE~F A? 00 
OO?~;t? FE?::!.. 2 C1 62 
BIJ?~~s· F=Er"'::· S[) ,,q 

PUNBUG CNF' .A #:f:C( :! 

00 ?99 FE75 n~ 48 
ngsog FE?? 1=i ? 06' 

f1 S@i FE?~=i IJ8 
8 0802 FEi 'F1 2 6 59 
00?0 ? FE?C Bi 18 
IJ0804 FE7E 27 DE 
0 0:3 0 5 FE.90 81 28 
ftCefl6' FEB:? 2n EF 

!88 7 FE84 81 2D 

E'L T E'F: f::'SET 
E:1JT 

L[•P A 
STA A 
BF:.A 

CHANGE BSP 
LD.\' 
S TFi A 

Ci?NN.\'T I NX 
BF.'A 

OPNPPE c.·r·1F' A 
BEO 
CNP A 
BLT 
CNF' A 

;: '.-.-'T T -.... ; 

E'F:f::'A[ ip 
BF'f::SAV 

t'5PA[ ip 
I NF'NUl'1 
F'CVA!.... 
0.1 .\ 1 

fiSPFW.~ 
#:t1 B 

CHANGE 
# $ "· -

SUB l FRON .T;:TN RDf1R 

TES T FOR CR 
GO ISF: 

NO~·'E UP 1 LI NE 
CLEAN UP STACK 

CR.":. 

OUTPU T SPACE 
L OAf• OPENED L oc· Af•DR 
EXECUTE CONNAN[r 

CLEAN UP STACK 

.TUNF' TO PRIJGRAN 

CTP.L / C CL ERF Bl<F' T 

F:ESTOF:E DATA 

I NPUT NEJ..J CONTENTS 

STOF:E NEN CONTENTS • 
I NCP OPENED LOC AfiDF.' 
GO DI SPL A1r' OPEN 8'r'TE 

F:ETURN TO EXEC IF CTP.L,.'.\' 

IF ·~ ·" + ,. CHANGE CONTENTS 



1J_i.J8f1 :..::i F£88 91 2E 
!-=:1 i.:1 FE'3A 2E P.ft 

1]1JS'il F"~ ·'C er:::i 
O!J3J.2 F::: ..::rt 26 4 6 
.J 1JEl:? FEE:F Fi':.~ 00 
013S14 FE:·:;_1_ ·~ 7 ;.E. 

00.:·1 S' .c:E~::j:..=i ·-::·:-:-1 ::·i=i 
00819 FE93 o1 1 2 
Otts·~-0 :=E .. ?[·1 

:;.·[; 0.A 
oo-=:;::i FE:::iF 2E 1:..::i 
003;_-::_· FF..-.L:'.fJ.. :::-·e 
1Ji] 3 2 :;· l=E.A 2 r;;.s 
fl·.JS;:, .:f. .c::E1~::. ftE' 

00825 FEA4 20 ~~ 
f 11J-'326 FE.~6 :·· s 
00S2? ~ER? 20 A2 
80 = ;3.'E! FE:.- .8~~ '=.' i :;:.· ~· 

00829 FEA8 0? 40 
00e:·o FE.AP :..::i? .+1 
002 ?1 FEAF 20 26 
08S"::J 2 FEE'i E:J.. [17 
808~3 FEB? 27 AC 
608?.+ FEB5 :::£ 8 :? 
608.".7:5 FE8? 71 
068'1'6 FE88 ·:;-1 
iJDS'J? FEB9 'I'B 
@8S3'8 FEBA 81 1 ~i 
CtlJB'J.· ~=i FEBC 2ft EB 
06846 FEBE 2£ BC 
'·pf1841 
ff (1842 
06842: 
@0844 
@1..;1845 
06846 
00847 
08:348 
/.Jtl :?49 

FECO SD 
F EC2 
FECJ 
FECA 
FEC6 86 
FECB 8P 
FECA 86 
FECC 

.• ·=· ""!- ...... • 

5F 
2[1 

2f1 

E5 
OD 
44 
'JE 
48 

CNP A #.t ··. 
f ·(: T 
C'E~~·( 

POPLIN 

EF'A !:i5F'A['iF' 
. e~· :-:-sE! L':!A ,,::, ft .. : :· 

~::TP! ~ ~-.C.- L."Sf7:\/ 

:;,-: T.~- : E1 .k.~'f .. ·.ct .Cr F_r 

:::~ T.·:i .A 0. .\' 
f:~~·p t1 :=:F'!-7[ 1 .~' 

E'L T 

JN.\ ' 
! N.\' 

CtF'N!... OC 8:3.~P 

OPNL Ci STA 8 
STA A 

E.\ 'I T 
BP..A 
Cfo!F' A 
BED 
BGT 
INS 
INS 
F'T ! 

OF'NT8L Cf'!P .A 
BL T 
BGT 
BSR 
ASL A 
CLP B 
BF:A 

NEJ.JLIN LOA A 

* 

BSP.: 
L fifi A 
BF'A 

OF'NL OC 
OF'NTE'!._ 

f i£BUG 
I NF'f-./U!·t 
PC VAL 
F'CFAL +i 
f 15F'AD1 
#.ff!? 
GC1LOCH 
LINE 

#$14 
SETS Tl< 
OPNPF.'E 
INPCHP. 

OPNLC1 
#$OD 
PNTBFi 
# ... ") 

F'NTBF1 

098'5[1 FECE 8D FDlA INPNUN JSF: Et•ITIN 
SCNPTR 
ASCBIN 

00851 FEDl DE •24 LDX 
00:352 FEC·J.· 28 J:C BF-'Fi 
00853 * 
[16854 
066:55 
Bf1B.56 
[1[1:35? 
Otl85B 
00859 
0086[1 
00:361 
f10B62 
rws6.s· 
[1[1864 
[11]865 
00866 

DF 

36 
80 

40 
ED 
12 
FD4A 
4[1 
i;.1[1 

OE 

FED.5 
FED? Bft 
FED9 
FEOB 
FEDE 
FEEO A6 
FEE2 
FEE.! 
FEE5 3;;:_· 
FEE6 
FEES 
FEEA 

DE 1C 
A? OD 
?E Ff1?@ 

\ _)086? FEED 
tJf1S'6B FEEF" 
00869 FEF1 

40 

96 
BD 02 

41 
[1[11/J 
04 

iJ8S"?8 FEFJ· CE 
OOS?i FEF6 fiF 

DSPADR ST,.;' 
OSPAD1 BSP. 

8 5 P 
.JSR 

* 

LDA A 
PSH A 
BSR' 
F'UL A 
Lft.\ ' 
STA A 
.Jf'tP 

PNTDIG LDA A 
BSR 
LOA A 

PC VAL 
NEJ.JLIN 
PNTDIG 
RTARRO 
PC VAL 

PNTB'r'T 

CSRPTR 
!.:1 .. ,'x,' 

PUTCH1 

PC\/PIL 
PNTB'r'T 
PC l/AL+l 
#16 
ARB 

IGNOPE IF NOT . OP -
PECP o.c·ENEC1 LDC IF . OR -
GO 0!SP~A~ JPEN B~TE 

.:F'/ E fi . .=tTF! OF 0FN£[i 8 'r'TE 

f•ISPLA ~' T-0 - S 
STAo::· POI NTEF.' GETS PCVAL 

iJET NEf.•J OPEN L OC Af1fiF: 

CL EAN UP STACK 

PETUF.'N FRON BREAKPO INT 

L OAf1S A l·J I TH TAG 
AOJUST ADf•P 

SA\"£ .. ~~ DISPLA'r' 

PP.INT CR 

PP.INT PP.ONPT CHAP. 

INPUT A STRING 
LOAD ADDR OF 124 DIGIT 
CONVEF:T TO BINAR'r' IN BA 

SAVE OPEN LDC ADDR 
PRINT CR > 
DISPLA'r' PCVAL 

LOAD DATA FRON OPEN LOC 

DISPLA'r' DATA IN HE.\ ' 

DI SPLA'r' RSC I I 
J.JITHOUT BEING NESSED UP 
B'r' OUTPUT EDITING 

.. 
DISPLA'r' LOG 

LO.Afi BASE 

f1f1872 FEFB 5F CLP. B CLERF: HI DIGITS 
JS?J FEF9 CE 00l5 

tl11 .Q7.t t=t=t=r· n "? ;·.:: 
LDX #IOBUFF LOAfl OUTPUT BUFF ADDR 
•:::Ta r::· T 1101 /C'C .I. .f , ... , ccio ·") .r f'\ TI~ r T 



8JJS75 FERE 86 54· . 
J8?6 FFIJPJ..96 .']5 

GB.S?? FF~t>6 16 
008?8 FF04 26 04 
088?9 FFB6 9? J6 
0088@ FFBB 86 JB 

--00881 -
. ; ---00882 FF0A BD 82 . 

08883 FFOC 96 .st1 
80884 FF0£ ?£ FD64 
88885 
88886 
0088? FF1:1 A6 gg · 
88888 FF:1.J 81 2£ 
88889 FF15 20 06 
88890 FF:1.? 2£ lC 
88891 FF19 C6 BA 
80892 FFlB 28 82 
80893 FF1D C6 88 
88894 FFlF 08 
88895 FF20 81 2? 
88896 FF22 26 1.J 
8089? FF24 SF 
88898 FF25 J? 
80899 FF26 A6 00 
88908 FF28 t18 
88981 FF29 g1 28 
08902 FF2B 2D 35 
88981 FF2D 81 68 
88984 FF2F 2? : 1 
80905 FF'31. 33 
88906 FF:J2 $"6 

t1.90? FFJJ: 28 F1 
00908 FF35 C6 10 
00909 FFJ? D7 0? 
t.109:1.0 FFJ'9 .SF 
Bt.~91:1. FF'J:A 7? 
00912 FF3B D? BG ~ 
B09:13 FF.-:D A6 BG 
00914 FFJF 08 
80915 FF4€1 80 3·0 
00916 FF42 '2B 1£ 
0~191? FF44 8:1. ..OR 
00918 FF46 2D 86 
00919 FF48 80 0? 
00920 FF4A 81 BA 
08921 FF4C 2D 14 
00922 FF4£ 91 B? 
t1092J FF!58 2C :1.0 
80924 FF52 97 OS 
08925 FF54 DF ae 
08926 FF56 32 
00927 FF5? 8D $9 
08928 FF.59 98 @.9 
08929 FF5B C9 00 
0g9,-;·g FF50 36 
8@9J.i FF5E DE 80 
'10932 FF60 2@ DB 

9Js FF62 32 
00934 FF63. '39 
00935 
00936 FF64 DF 80 
009J:? FF66 ."34 
@f19::!'8 FF6'? ;$.@ . 

J9s9 FF68 6F 0€J 

BSR 
LDA A 
LDA 8 
BN£ 
STA A 
LDA A 

:.:~ /. !~ ;:-, . !•; ~ ....... :"·:·•J.1:•: ·.: .. 

B1NASC CNVT TO ft$CI I 
IDBUF'F' ·LORD· Hl DIGIT 

* 

IOBUFF+:t. 
PNTBUF 
IOBUFF+:1 
#:t ···1;:1 

PNTBUF BSP. 
LDA A 

PNTBFl .Tf1/P 

PNTBF:l PRINT HI DIG I T 
IOBUFF+i LOAD LON DIGIT 
PUTCHR· DI SPL A'r' CHAR 

* * UT IL I T'r' PROGRANS 
ASCBIN LDA A ~;. ,'.\' 

CNP A #·i·' . 
BLT. OCT 
BGT HE.I-:.' 
LDA B #1€1 
BRA A5C1 

OCT 
AS Ci 

LOA B f/:8 
INX 
CNP A 
BNE 
CLR B 
PSH B 

ASCRSC LDA A 
INX 
CNP A 
BLT 
CNP i A 
BEG! . 

HEX 
R5C2 

PUL 8 
PSH A 
BRA 
L[)A 8 
STA B 
CLR B 

- PSH 8 
STA 8 

NXTCHR LOA A 
INX 
SUB A 
Bf'1I 
CNP A 
BL T 
SUB A 
CNP A 

ASCJ 
BLT 
CNP A 
P.GE 
STA A 

PUL A 
BSR 
ADD A 
ADC f) 
PSH A 
LO.!>:.' 
BRA 

REXIT PUL A 
RTS 

* BINASC ST.!: 
!)£5 
TSX 
CLR 

#$ .. "'' 
·A5C2 

a .. x 

#$20 
RE>t1T 

' #$50 
AEXI T 

ASCASC 
#16 
AR0 

AR1 
@ .• x 
#$ ·'@ ' 
AEXIT 
#10 
ASC.'J: 
#? 
#1.ft 
AE.':<.'IT 
AP.t"lf 
AEXIT 
DIGIT 
Tf'1F' 

NULT 
OIG I T 
#@ 

TNP 
NXTCHR 

TNP 

a .. g . 

... 

GET CHR TO FCIRN BASE 
TEST BASE 
SKIP IF 8 (*.) 
SKIP IF . :1.G 
LOAD 10 

·". 

LIJAD 8 · 
I NCR PTR TO NE.~'T CHAR 
CHECJ~" , FOR A5CI!1 ~ STRING 
NOT A~C I I ... · SA\lE . BASE 

·~. 

GET CHA~' 

DONE'? 

'r'ES . · ;1' ·r .• 

,: MOVE.\ LEl=t .. CHRR TO 8 
PUr', RJ.GH f ; CHR ON STRCJt~· . 

LOAD :J..S 
SAVE Bff~E 

;f··,; ... '~.;. } ,· 

ZERO LCW:; HRLF OF" Nllf1 
I '; :J_, t 

GET CHAR" TO n./VT 

' ... '- . 
E.~·1 r IF" LESS THRN . tERa ,: 

Et!(.' IT IF ."> BASE 
j ~ ' 

SAVE DIGIT 

'·;· ,.,; 
·":'-'"'' 

. ' 
'"'• 

, SAVE .!NDE.~' . REG 
RESTOF.'£ LO . OF". NLIN 
NUN =· NUN -w . BASE + 
NL"'18ER GETS .N'UNB£R 

' t' 

'Y 

•• :. ! • 

y ' 

DIGI T': ;j· . 
.. .r.· lt r:1I. ·'tor· . :. , + " t..•.:i:u t ·~: 

SA\.'£ LO OF" NUNeSR" 
RESTORE STRING PTR 
Cf-WT NEXT. CH.i:JR .. 
RESTORC. NOMBf'R .fN BA ' 

SAVE DlfTPL/f PTP. L 
SP= SP .- 1 

., 
.· ... 

., 

) 
I 

'l 

. " . t 
,' ' ; 

: '' l 
. ~:. ~ . 

J 



- 0 J941 FFt~ DE 64 
.1::-:i.:;.2 FF· . iF 66 

009~4 02 
009 4 5 c~-4 ~; @? 
00~:-:i .J.t;: pr:::':::~ >=-

- ...... 3i;:::? ,;j.? 

. \._,,,][.i94·S' 

00?49 FF~A :5 F0 
6 0::150 FF?C 5t· 
1J @:..::i 51 FF?_ 1 26 Ef1 
6 fl?52 FF?F [iE ~1(1 . 
0 IJ ~::, .5 ]· F 1= .·~ ·1 7:2 
0i.J:..=i54 l=F '.?2 .:![ i 

- .-. 
~ · -. 

00:..:::i 56 FF:3 5 El. 09 
00957 FF8 ? 2F 0~ 
089 58 FF8E:t ee 8? 
08959 FF88 88 ~g 
0 6960 FF8f1 A? [ t f.] 

i.JIJ9E1 FFBF f.J8 
00962 FF:..=io 20 EF 
IJft::,f.? 
00964 FF:..=i2 ::'6 
069€5 ps= ·::,-:.- 3'? 
6 0966 FF:..=i4 B6 10 
6096? 
0[1968 
00969 
00970 
00971 
[1 [1972 

FF9t7 3:6 
FF:..::.? 4F 

\_)8972 
68974 
0/.39 ?5 
00976 
@1.J9 7 ? 
869?6' 
fJl.:.'1:..~ ?9 
gg:_=if: [t 
1]iJ981 
00:?e2 
00983" 

FF:..::i s 
FF:..=i9 
.cF:..::iA 
FF:..::if: 
FF:?C 
FF9E 
FFAfl 
FFA2 
FFA4 
FFfit-: 
FFAS' 
FFAA 
FFAE' 
FF.AC 
FFFW 

ae:..=ie4 
IJ6985 FFAE 
0 698 6 FF.i=jF 

5F 

.<1.- : 
6.'f •:'t 

5? 
.;;7,S @2 
69 f11 
24 04 
98 !:1 ? 
[ 1:..::i f'16 
6A BG 
26 F@ 
7"1 

7·1 
?1 
-::· '.:::) .. 
-.. -. .:;. ~. 

00?8? FF86 96 06 
i • .:.f ft9 E"S' FF82 f i6 0? 
00~~8:~ FFE'4 1·7 
00:..=i:..::i0 FF8'5 -::·E 
@@:..:.~::,:!.. .=FB6 ?4 
1;:.l[19~::.;;2• FFBi ~· r.1 

Oi.J39."J· FFB8 6'6 i::1i 
Of1:..=i:_::i4 FFBA 6f't 01 
013995 FFBC 2B 0B 
60:..::i:..=i6 FFBE 4C 
@a:..:i:_::i7 FFBF 6!3 82 
- .... q-::i q:=: FFCi 6:..:::i ff 1 
~~:=;9 F~ ,~7 ~· E.1 ff L'~ 

BiOC•9 FFC5 91. 1 1 
01001 FFC? 2 6 F 5 
D:..U.:.162 .c:p:·:..=i A:-:' fJ 1") 
IJ1iJfi'1: FFCB E6 13 7· 
01 004 FFL [1 P!f f 14 

8 IN1 

BIN7f' 

BIN5 

* 
NULT 

NULl 

NUL2 

AP.TS 
:+: 

DI Vi 

L[1,~ .. ;' ARB 
S T:~· ~· .'i.i:.1ti 
E::=7P [·, I ~/ I [11£ 

STA !=t TNP1 
Lf1A A RF'Q 
PS:'.~ i::t 

Ll"1A ,.::! 
!5T A 

TST B 

TNF' .1 . 

BNE BIN1 
L f.t.'-..,' Tt1tF· 
FUL A 
TST A 
8!'!!. 
;~"t. tJP .~ 

BL E 
Ar·1[ , .A 
.At •C• .A 
STA .A 

BF:A 

F'SH .A 
PS!-f £: 
Lft.A A 
F'SH A 
CLF: .>=1 

CLP. B 
TS.\' 
ASL f1 
F:C1L E: 
ASL 
POL 
E' CC 
Af'! f • A 
At iC' B 
[·fcc· 
BNE 
INS 
I NS 
INS 
F'TS 

F'SH B 

.•1P TS 
J..t :..:::i 

B 1 J•4:; 
#.7 

BINI 

#16 

2.' . • \ ' 

NUL2 
AF:O 
AR1 
1] .. x 
f'•!ULl 

L0A Fi Fi.i:? l 
L [• f":f f: ,Cf F.' 0 

f i£S 
T::.7.\' 

BNJ 
INC A 

8t·: I 
CNP .i::! 
ENE 
srA P! 
Ltif1 B 
L.:•A .A 
CL F.' 

J ,l ., 
~~· .L. 
., l,, J 

~-'. \ 

.- , t,1 

,:-_ ., .··, 
1 .. )·~· 

[ ' ... , ,.-, 
l .J. '.· ~ 

.{:f ·f :• ., _,. J 

f.1 I ~:1 

P.ESTOF..'E DI VISDF.' t:' BASE ) 

SA ~ i1£ 1=t 
L OA f• DI GI T ( F:ENP:! I NDEF: :) 
su::icr D!G! T i:"R'EVEF:5E DPDEP..) 
SES TOF:E A 
I F C!UCIT 1 ENT = g,. fi ONE 

F:ESTOF'E OUTF'Ui PTR 
UNSTACf::' A L'• I GIT 

IF NEGATIVE 
TEST I F F:ESUL T IS HE.\' 
Sf<".! F' J.T= fl I GIT NOT .HEX 
FOF:t'1 l-!E.\ ' VAL UE 
FO.i;_'N [ l£CINl=tL CHAF: 
OUTPUT CHAF: 

GO FOR NE,\'! ftIGI T 

• STACI< B.8 

L DFiD CD !NT ONTO STAC!.:.:' 

ZEPO BA 

SH I F T LEFT BFI 

SHIFTS iJF.'IG BA OPEF:AND 
CtNE LEFT INTO CAF:R'r' 
:::-:v1Ps AD[ l JNG I F CARP. 'r' = 6 
B.A GETS 8 A + AF:A 

GO BACK IF NOT PONE 
CLEAN UF' THE STACK 

LGAO DIVISOP FRON RP.A 

PUT DI VISOR IN TO ,\'1., 2 

SET UP SPACE FOF' COUNT 

IN ITI ALIZE COUNT 
TES T HI [\J\/ISDR BIT 
Sf.:"I P IF ON 
COUN T LEA[i I NG ZEF:OS 
LEFT JUST I Fr' Xi.· 2 

S J<.I PS I.r: NO LEADING ZERO 
TESTS FDF: ALL ZEPO t •n.'JSOP. 
GO E:ACJ< IF BITS LEFT 
5.AVE COUNTEP: 
E.A = ORIG DI V!fiENft 

CLEA.l? x:::r. 4 FOP ri; lnT T~f.J i 



~ 

,_011:.:1@? 
: !Jfjf: 

@1@[19 
f 101.D 
1J1t1.:J.i 
0J..D12 
i!lfil? 
1-:r 1 ,:i ·.r .1 
- -5.. .... - · • 

@.16115 
[•10.~t-: 

J.]:1 1]1? 
'-.:.4 if1:!.8 
@l[t:!.9 
01t 20 
01@21 
01022 
L11@2'3 
01€J24 
J.31025 
01026 
0102? 
01028 
0102:::; 
016:?0 
131 t1J."l 
018:?2 
8103''3 
01 034 
1310'3.5 
0 
010."3? 
TP 
lf'1P1 
AB 
iRJ 
A ·"' -· 
iRA 
Al 
iR6 
DGIT 
::: STATS 
AXEC 
==UFADR 
E:FEND 
~NDCHR 
LTCHR 
=:RCADR 
c:.TADR 
~NONEN 
r:::::P.PTR 
3UFFLO 
E~FFHI 
=:CNP TR 
SCASN 
)STRSN 
(JD VAL 
=: 1r'NVAL 

'RKADR 
~IT 
=-T VNAt·f 
-:zsuFf: 
~CIANO 
r-JPRNT 

-:RPiR 
~.n,-,,... 

[ I L'..1 
j • - ' ·~-:.. •. ' 

* END 

0066 
0082 
61]04 ' 
13604 
fffff:t5 
8806 
0006 
BOB? 
6[168 
0089 
OOBA 
oooc .. 
BOOE 
0010 
0013 
0014 
0616 
OOlA 
ffOJ..C 
0020 
6822 
ff 024 
0626 
!Jf128 
662A 
062C 
IJ62E 
0636 
[1632 
-3--IJI::. ..$.$ 

gg3·5 
@038 
B!J J'A 
@OJC 
;'":\1""!.~ .. ,... 

SUB 
SPC 
BCC 
Ar·, .. , 
F!DC 
CLC 
t:'•. r:·.:;; 

:Et 
.r;:GL 
F.'CiL 
LS;~' 
:r;: (),C,J 

t 1Ec· 
E'NE 
ST}1 

A 
B 

.t-1 
B 

B 
Ff STA 

INS 
INS 
INS 
PUL B 
PUL A 
F:TS 

OF:G 
FDB 
F[)B 
FDB 
FOB 

END 

..... '·' ~ .r ~···, 

·1 - " 
.. 
.~ ... r 1/.:1 !.. ' 

·~· ' ' 

:1.. ':-( 

[•!~./:: 

t..~t " . ., 
'·' 

1 '· 
.-. ' ..... . 
.g,. ':\ 

t1I ~/? 
Al?l 
RPO 

:tFFF8. 
$0106 
tf1164 
$0188 
RESTF:T 

-STAR T DI VI DE L!JDP 

SKIP IF f°'IVIDEND ( DI VI50!"; 
F:EST!JF.'E t• I 'l IDEND IN BA 

C ERP THE CA.RP"!' 

7ET C.AFP'r' TO 1 
S.H I FT CfiPF: 'r' INTO C!UOT I ENT 

~HI FT DIV!50P RIGHT 1 

GO Br'1C'f::. .! :·=: : ~-.. _:i":- : .. _r::.·? t n T 71 

STCt.;;_'f .~·E:t;1Ail\ft;£F.' Jt;,1 {=1F:1.~ 

CLE.ANS UF' THE STACV 

STORE QUOTI ENT IN B.A 

INTERFWPT REQUEST VECTOR 
SOFTf..IRP.E INT. VECTOR 
NON-NASKABLE-INT. VECT 
P.ESTART \/ECTOR 

~ 


	0
	1_0-00
	1_1-01_PDS-V3A
	1_1-03
	1_1-04
	1_1-05
	1_1-06
	1_1-07
	1_1-08
	1_1-09
	1_1-10
	1_1-11
	1_1-12
	1_1-13
	1_1-14
	1_1-15
	1_1-16
	1_2-03
	1_2-04
	1_2-05
	1_2-06
	1_2-07
	1_2-08
	1_2-09
	1_2-10
	1_2-11
	1_2-12
	2_1-01
	2_1-03
	2_1-04
	2_1-05
	2_1-06
	2_1-07
	2_1-08
	2_1-09
	2_1-10
	2_1-11
	2_1-12
	2_1-13
	2_1-14
	2_1-15
	2_1-16
	2_2-03
	2_2-04
	2_2-05
	2_2-06
	2_2-07
	2_2-08
	2_2-09
	2_2-10
	2_2-11
	2_2-12
	3_1-01
	3_1-03
	3_1-04
	3_1-05
	3_1-06
	3_1-07
	3_1-08
	3_1-09
	3_1-10
	3_1-11
	3_1-12
	3_1-13
	3_1-14
	3_1-15
	3_1-16
	3_2-03
	3_2-04
	3_2-05
	3_2-06
	3_2-07
	3_2-08
	3_2-09
	3_2-10
	3_2-11
	3_2-12
	3_3-01
	3_3-02
	3_3-03
	3_3-04
	3_3-05
	3_3-06
	3_3-07
	3_3-08
	3_3-09
	4_1-00_PDS_V3N
	4_1-01
	4_1-02
	4_1-03
	4_1-04
	4_1-05
	4_1-06
	4_1-07
	4_1-08
	4_1-09
	4_1-10
	4_1-11
	4_1-12
	4_1-13
	4_1-14
	4_1-15
	4_1-16
	4_2-03
	4_2-04
	4_2-05
	4_2-06
	4_2-07
	4_2-08
	4_2-09
	4_2-10
	4_2-11
	4_2-12
	5_1-00_PDS_SYS2N
	5_1-01
	5_1-02
	5_1-04
	5_2-01
	5_2-02
	5_3-01
	5_3-02
	5_3-03
	5_4-01
	5_4-02
	5_4-03
	5_4-04
	5_4-05
	5_4-06
	5_4-07
	5_4-08
	5_4-09
	5_4-10
	5_5-01
	5_5-02
	5_5-03
	5_5-04
	5_5-05
	5_5-06
	5_5-07
	5_5-08
	5_5-09
	5_5-10
	6_1-01_SYS2N
	6_1-02
	6_1-03
	6_1-04
	6_1-05
	6_1-06
	6_1-07
	6_1-08
	6_1-09
	6_1-10
	6_2-01
	6_2-02
	6_2-03
	6_2-04
	6_2-05
	6_2-06
	6_2-07
	6_2-08
	6_2-09
	6_2-10
	6_3-01
	7_1-00_PDS:2
	7_1-01
	7_1-02
	7_1-03
	7_2-01
	7_2-02
	7_2-03
	7_2-04
	7_2-05
	7_2-06
	7_2-07
	7_2-08
	7_2-09
	7_2-10
	7_2-11
	7_2-12
	7_2-13
	7_2-14
	7_2-15
	7_2-16
	7_2-17
	7_2-18
	7_2-19

