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PROGRAMMED BY ERIC JAMESCN

COPYRIGHT 1876 SPHERE CORPURRTION &
946 N. - 4TH ER ; NORTH SALT LAKE. UTAH 84054

SPHERE RESERVES ALL RIGHTS FOR THE REFRODUCTION,
DISTRIBUTION AWND USE OF THE PDS SOFTHRRE. '
NO COPIES MAY BE MADE OR DISTRIBUTED HWITHOUT THE
WRITTEN PERMISSION OF SPHERE CORP.

THE PRGGRAM DEVELOPMENT SYSTEM (PDS VIN) IS A %ET oF -
PROGRRMS RDSIDING ON ERASABLE FROGRAMMABLE READ ONLY
MEMORY WHICH ALLOW EVEN THE SHALLEST USER TO USE HIS
SFHERE SYSTEM AS A COMPLETE COMPUTER SYSTEM FOR THE =
QEVELOPNENT OF COMPUTER PROGRAMS. B
- TOWARD THIS END. THE 4 FD5 EPROMS CONTAIN A | URQDR i
BASED EDITOR, A MINI-RSSENBLER, AND THE SPHERE DEBUGGING
AID (SDAY. AS WELL AS A SET OF UTILITY ROUTINES TO DO lo
EIT MULTIPLY AND DIVIDE, RSCII- TO“BINHRY; HND
BINARY-TO-ASCII ROUTINES.

THE PD5-YZN PROM SET WAS WRITTEN IN ORDER TO RUN THE:
MEN KEYBOARD. CHANGES WERE MADE IN THE EDITOR AND THE
DEBUGGER. RS THE NEW PROMS ARE A GREART IMFROVEMENT OYER
THE Y3A FROMM SET. A VERSION KNOWN AS PDS-V3D WAS MADE
WOULD RUN ON THE OLD KEYBOARDS. THE ONLY DIFFERENCE e
BETWEEN THE V3D AND THE V3N PPROMS ARE THART THE PIR
ADDRESS 1S CHANGED FROM FA48 ON V3N TO FROB QN V3D
CHANGES WERE ALSO MADE IN THE DEBUGGER AND THE

EDITOR. THE EDITOR CHANGES WERE THAT INSERT AND DELETE

HRE NOW AT THE TOF OF THE PARGE AND THRT THERE 1S f REEDIT
COMMAND IM THE EXEC (CTRL R> TO ALLOW RE-EDITING. THE
ENTRY TO THE DEBUGGER FROM THE BREAKPQINT INQTRUCTIUN
A5 BEEN CHANGED SO THAT THE RETURN RDDRESS FOR THE
BRERKPGINT IS NOW CALCULATED WHEN THE BREAKFQINT IS
ENCOUNTERED AND GUES TO THE DEBUGGER. IN ADDITION
THERE ARE 2 NEW INSTRUCTIONS: tJ FOR DOING A JSR TO

1 ROUTINE HN& 1% TO EXIT BRCK TO THE EXEC.
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PRGE 862  PDS-V3IN
Ge05S ' * MEMORY MAP

gaasds *
- Beasr gaga-  THP EQU = $ag
ga9358 vogz2. TMP1  EQU 2 $a2
aeass aecd~ - ARE EQU=  $a4 de BIT ACC. PSEUDRD REG B.
pgasa 00a4 ARSI EQU: $o4 ~HI BYTE (F ARE.
aaeel aeas AR2 EQUr  $835 ~LO EBYTE OF ARE.
ae0e2 aags.  ARA QU= $oe 16 BIY ARITH PSEUDN REG A.
gaases 2688 — AR4 EQUY  gae ~HI BYTE OF ARA. ;
auaed apar-  pRA Equ . sar -LO BYTE OF ARA.
ga@es gaas .~ DPIGIT EQU:  #08 BYTE USEDR BY ASCBIN FUR TNP
aaase - 8BeRn QUTEND EQU $aR ENG OF QUTFUT BUFFER TEXT.
aeasy -agac s BUFADR ERQUA  $aC START OF 1.0 BUFFER (PTR)
aeges - \NB8eE v BUFEND EQU>  $BE PTR. TO END OF I1/0 BUFFR.
aages eaid GUTBUF EQU ¥11 START OF OUTPUT BUFFER,
aaarg 8014 SRCADR EQU $14 SOURCE FOR TEXT MNOVES.
egard gales  DSTRDPR EQU?  $18 DEST. ADDR. FUOR TEXT MOVE.
8aars NBOLA.  ENDMEM EQU>  $iR LAST ADDRES OF REAL MEMORY.
- aaars agaic v CSRPTR EQU2  $IC PTR TO CURSER ON SCREEN.

goard goLE BUFPTR EQU F1E TEMP PTR USED BY OUTSTR.

faa6rs Bezev BUFFLO EQU > =0 PTR TO END OF LOW EDIT TKT.
aeere a2z BUFFHI ERU> £22 PTR TO START OF HI TEKXNT.
agery gaz24v SCNPTR ERQU k2 PTR. TO BUFFRD TXT START.

; 8»@@26V' SRCASM EQUY #2328  PTR TO RSSHBLR SOURCE CODRE.
aaa79 BE2R - ONDYAL EQU 27 HES RSSMBLR-OFERKND YRLUE.
&&Qqﬁ_ - agzc SYMVYAL EQU £20 YRLUE PUT IN AS3SH. SYNTBL.

' - PE2EJ  BRKSAY EQU. ¥2E TEMP SAYE FOR BRKFT DARTH.

-g\ : . PB38~  ERKRDR EQUL 330 ADDDRESS OF BREAKPOINT. - ¢
- Bpass gaz2/ EDIT EQU v $32 8 IF EDITOR IS NOT RUNNING.
- aaesd gB3sY IOBUFF EQU~ - $35 I-0 BUFFER FOR DEBUGGER.
aeass 5346\f FCYAL EQU-~» %48 PROGREAM COQUNTER FOR RSSA.
- Bogas ~ -k -
naesr EQIF FRSTLN EQU  $EGIF RIGHTMOST CHRR 0OF LINE UNE.
#qoeage E1EQ LASTLN EQU $E1ED LEFT SIDE OF BOTTOM OF CRT.
- EG829 E1FF LASTCH EQU " $EIFF  LAST CHAR ON CRT DISFPLAY.
gaasy Fa48 KEBDPIR ERU $Fa40 ADDRESS OF FIA FOR KEDAZ.
aeasl *KEYBUOARD Plﬁ RPDRESS FOR GLD KEYBORRD (KERSIR) IS FGED.
e : omE el
Fooo W EQu $EFoco
006  EBuPcHL EQU  SLo i
i . ¥
; i : v \
8e892 " FE?1 INPCHR ERU $FE. INPUTS A CH ﬁRRCTER ﬁ‘

53333‘ - FRed «’F)aégg?n EQ  SFRSE  RERYYURE BINEAY RUUTINE



o

vﬁz: 083 PDS-VIN

eaBe? | * INITIRLIZATION
[6ase *
peeS9 *
paLea %
oa164 # THE INITIRLIZATION ROUTINES SET UP THE INITIAL VﬁLUES
a0108 * LPON SYSTEM RESET. B E
0e1a3 #* A ‘yM"
ge164 #* - L) AT
gR185 Foea ORG sFraa W
GA106 FCOA SE BIFF RESTRT LDS #$1FF SETS STRCK POINTER
aaia7 FCAI I8 TSX MOVES STK PTR TQ INDEX REG
aaie8 FCO4 DF 26 SFN—SRCASM - SETS ASSEMBLR QUTPUT FTR oo
Pa189 FCOS DF ac STX  BUFADR  INIT INPUT BUFFR ADDR.
gaii0 FCO8 86 1F - LDA A #31F INTLZ, KEYEORRD FIA. “
@@iii FCoR B? Fadd _ STA R KBDPIA+1 PIA CONTROL REG. HADDRESS. -
68142 FCoD CE EFFF LDX $$FFF LAST LOCATN OF MEMORY.
80413 FCi9 DF BE ST BUFEND  INIT END-OF-EDIT BUFFR.
Goild FCi2 DF 4R . STX—— ENDMEM  INIT END-OF-MEM ADOR.
an115 #*
8116 #
aa117 ) *
arils :
86119 *
34 2 -: CQMNRH@ LANGUAGE
21
GRLEE # THIS EXECUTIVE RCCEPTS COMMANDS FROM THE KEYBORRD TO
aa123 * DETERMINE MHAT UTILITY IS TO BE RUN.  INVALID COMMANDS
ag124 # WILL SPRCE THE CURSOR DOWN ONE LINE. DO NOT SPACE UFF THE
0125 # BOTTOM OF THE SCREEN.
BELEE * -
GOLET *
BRISS FC14 8D 24 EXEC  ESR HOME CSRPTR IS HOMED.
23429 FCi6 8D 25 _ BSR ”Cwﬁhﬁ CLEARS SCREEN
GRISE FLig 80 7% EXECL BSR . CRi CRLF FOR NEW LINE.
88131 FCin ED FE?1 JSR ffﬁﬁfﬁﬁf GETS & DISPLAYS CHR.
G132 FCLD 81 61 CMP A #3081 TESTS IF RSSEMBLY COMMD. cren @
GB133 FCIF 26 @3 ENE ENEC2  SKIPS IF OTHER COMMAND.
8@1z4 Foel Bp Fpal JSR ASMELR  JUMPS TO ASSEMEL FPREDGRM.
BE1ZS FC24 81 05 EXECE CHMP R #565 TESTS IF CONTRL ‘E-.
BE13E FC26 26 @2 ENE EXECE  SKIPS IF NOT EDIT CHD.
88137 FC28 8D 3D BSR EDITOR  JUMPS TO EDIT TEXT.
BRIZE FC2A 81 12  EXEC? CHP A #£12 TESTS FOR A TR COMMAND. . CTR o
BOLIZ9 FC2C 26 82 BNE EXEC4  SKIPS IF NOT A REEDIT L@Nﬁﬁy@gi4a FC2E
ap 3F - BSR REEDIT  GOES TO REEDIT TENT.
@old1 FC30 81 84  EXNEC4 CMP R #3084 TESTS FOR CONTRL 2D,
BA142 FCI2 26 E4 BNE  ENECL)  SKIPS BACK FOR A NEW LUNND

api43 FC34 PE FEG4 Juer o DEBUG JUMPS Tl.') DERUGGER.
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00145
A0146
an147
pO148
00149
901580
a0151
66152
a0153
90154
AB15%
Ba156
40457
ap158
Ba159
Go160
a0161
gO162
80163
a0 64
Q0165
BO166
@0167
BO158
89169
G017
ae471
a0172
80173
80174
a017s
ae176
ae177
aa17a
20179
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a6181
a0182
00183
80194
00185
a6186
ap187
28188

89191
gp19z2
88193
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THE EDITOR

THE EDITOR ALLOWS INPUT FROM THE KEYBOARD INTO R
BUFFER MEMORY. INMPUT IS DISPLAYED ON THE SCREEM.  WHEN
IT IS TYPED IN. THE SCREEN TEXT CAN THEN BE ERITED BY USE
OF THE CURSOR. WHEN THE SCREEN IS FULL OR ERITING 15
FINISHED, THE DATA IS SCROLLED UOFF THE SCREEN INTQO THE
EDIT BUFFER. MWHEN TENT 15 SCROLLED OFF THE TOP OF THE
SCREEN, IT IS STORED FROM THE BUFFER RDDRESS FOINTER
CBUFRDRY TO THE LOW BUFFER POINTER (BUFFLQ)>. BUFFLO
POQINTS TO THE END OF TEXT + ONE <I.E. IT POINTS TO THE
FIRST UNUSED BYTE). WHEM IT IS SCROLLED OFF THE BOTTOM
OF THE SCREEN. IT IS STORED IN THE TOP OF THE ERIT BUFFER.
THE TEXT GOES FROM THE HIGH BUFFER POINTER (BUFFHIM TO
THE END OF BUFFER PQINTER <BUFEND).  BUFFHI POINTS TQ
THE END OF TEXT - ONE CI.E. IT POINTS TO THE LAST UNUZED
BYTE IN THE BUFFER). WHEN THE TEXT I5 SCROLLED UP
OFF THE TOP OF THE SCREEN. TEXT IS5 TRKEN FROM THE HIGH
RRER OF THE EDRIT BUFFER AND DISPLAYED ON THE LAST LINE OF
THE SCREEN. MHEN TEXT 1S SCROLLED DOKWN QFF THE EOTTOM.
TEXT, IF ANY EXISTS, 15 MOVED FROM THE LOW EDIT BUFFER
RREA TO THE TOP LINE OF THE SCREEN.

POINTERS USED

CSRPTR  POSITION OF CHARACTERS INSERTED ON THE SCREEN.
SCNPTR  POSITION OF START OF EDITED TEXT ON SCREEN.
BUFRDR  START OF TEXT BUFFER IN MAIN HEMORY.

BUFEND  END OF TEXT BUFFER IN MAIMN MEMORY.

BUFFLO  END OF TEXT SCROLLED OFF TGP OF SCREEN.

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

Vi
i

- EDITOR COMMANDS |

“UP ARROM®" MOVES CURSOR UP ONE LINE; CSRPTR/GETS

. CSRPTR-32; CRLL NDRFLOQ.

SDOMN ARROW" MOVES CURSOR DONWN ONE LINE: CSRPTR GETS
CSRPTR+32; CALL DVRELO. ; :

"RIGHT RRRONM® MOVES CURSOR ONE POSITION RIGHT; CSRPTR
GETS CSRPTR+1: CALL OVRFLO.
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"I.LEFT ARROW" MOVES CURSOR ONE POSITION LEFT: CSRPTR
GETS CSRPTR-1; CRALL NDRFLO.

“CONTROL & LEFT RRROM (ON KEYBOARD)" LEFT JUSTIFY CURSOR;
CSRPTR GETS CSRPTR TRUNCATED: CALL NDRFLO FOR SCNLOC CHK.

"PUTCHR®™ QUTPUTS CHARACTER:; CSRFTR GETS
CSRPTR+1; GOES TO OVRFLO.

"ENDCHR" TERMINATION CHAR: CLEAR EDIT FLAG:
EXIT THE EDITOR.

“H&WE" HOMES CURSOR POINTER: CSRPTR GETS E@@@: NDRFLO.
"CLEAR" CSRPTR TO END OF THE SCREEN GETS SPACES.

*CTRL I" INSERT A LINE AT THE ERBT LINE OGN THE SCREEN:
CALL OYR1 <(SCROLLS UP ONE LINE); CSRFTR GETS EfE€C

| ¢
"CTRL D" DELETE éﬁgg LINE; SCROLL &b@ﬁ CUNDRZ)
CSRPTR GETS ELES:

£000 e - sowllep

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

OVRFLO: IF CSRPTR & E263 THEW RETURM: IF ERIT IS OW THEN
OVR1: BUFFLO+ GETS SCNPTR TUO "C R, 7

DSTADR GETS CSRPTR GETS E1E@ (LAST LINE GH SCREENY:

IF EDIT IS ON RAND BUFFHI < BUFEND THEN MOVE THE TEXT
(THE STRING FROM BUFFHI TG “C.R ") TQ THE LAST LIKLC

UNDERFLQOW CHECKS IF SCROLL DOWN IS NEEDED AND MOYES
PATA TO BND FROM THE BUFFERS. CURSOR HAD BEEN

MOVED OFF THE TOF OF THE SCREEN RND IS NOW PUT RT THE
HOME FPOSITION ON THE SCREEN.

KORFLO:  IF CSRPTR > DFFF THEN RETURN (GO TO QVRFLOJ:
IF ERIT FLAG IS OWN THEN MOVE LAST LINE TQ BUFFHI
ON DOWN: SCRLDN:; CSRPTR GETS EG@Go: MOVE LINE FRONM
BUFFLO TO FIRST LINE ON THE ERT. ~

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

NOTE: EYERY LINE MUST HOVE A'C.R. QN IT.
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GARGE FOIV CE L0 HONE  LDN LOADE HOME POSITION.

06253 FLIA DF AC STY  CSRPTR  STORES HOME IN CURSOR PTR.
onel FCIC 39 RTS RETURNS TO CRLLER,
PO261

o o% %

[

4 En/gcm..
e

pp2ey FCID 068 ew ERAR  LDA B #4¢ LOSDS BLANK (C.R. ).

Gazed FOIF CE E20@ LDX $#LASTCH+L  LOADS END-DF-SCREEN PTR,
BRZES FC42 a9 - CLEARL DEX DECREMENTS BLANKING PTR.
#0266 FO43 E7 849 TR E &N - EBLANKS LGCATION.

gazEy Fo45 20 40 CRY CSRPTR TESTS IF DONE.

GUZa8 FL47 26 F§ EHE CLERRL  EBRANKCKES BRCK IF NOT [DONE.
22638 FC43 33 RTS RETURNS.

GE2F8 ¥
aa2v1 #
sa2re #*
GO273 s GETCHR INPUTS R CHARARCTER INTO RCC A WITHOUT
80274 ey # NOVING THE CURSCOR., BND BLIMKS THE DURSOR.
BR2FE (8% a4 pL b ¥
GO2FE FO48 DE 107y GETCHR LDX. . CSRPTR  LOADS CRT CURSOR PUSITION.
BazP7y Fo4s 63 @éée' con oo X COMPLIMENT (FLASH POSITIOND.
BAFFE FCAE CE Z6FR LD #9958 LOADS BLINK COUNT VALUE.
GOavS FCS51 A9 GET1  DEX COUNT GETS COUNT-L.
ae2en FOSZ 27 F6 BEQ GETCHR  RESETS CTR WHEN TINED QUT.
Ga2g8s FLES 86 48 —LhA A $548 LOADS MASK FoR CR2 FLAG.
BO282 FCS6 BS Fod4l crgpr BIT A KEDPIA+L TESTS IF R CHAR. TYPED IN.
Q@203 FOS9 27 F6&  w»v 3P pEQ  GETL - BRANCH IF CHAR NOT EMTERED.
LeRad FCS8 DE 10— LDX  CSRPTR  LDADS CURSUR PUSITION.
GO28S FLSD A& 6022 o= LPAA B X TESTS IF BLINEND {SOLID).
QA28S FCSF 27 612 BRL -~ GET2 SKIPS IF NOT BLINKED.
L6287 FLel 83 88 - com [N CLEARS THE CHARACTER.
OE28S FLE3 B6 Fo4B GET2  LDA A KBDPIA  LOARS A WITH KEYERD CHAR.
GAZBY FLES 39 &gﬁ\uw' RTS ‘ RETURMS TO CHLLER.
Sl pel=tr 2 . ' / . .
ey T Fpgs e V3D
Gaze2 # .
BE293 % -
g@;g@ t EDITGR IS5 THE MAIN ENTRY POINT FOR EDITING.
Qé?’. . 3
BO298 FLE7 DE 8 EDITOR LDX BUFADR  BUFFLO GETS THE
BASST FLem DF 28 5TH BUFFLO  VRALUE 0F BUFADR.
9R298 FLEE DE BIE LDX  BUFEND  BUFFHI GETS THE
aeess FCED DF 22 ST BUFEHI  VALUE OF BUFEND.
OpzRn FOEF 8D 06 REEDIT BSR HOME E&rggjiﬁéﬁf FOR
MZEL FOF 0 v R B G TERT
ggﬁié ﬁﬁ?ﬁ 3? @g EDITRD §?§ A Eﬁ?@Q T%RNS ON ERIT MIODE.
GO363 FCFS DE 4C  EDITIN LDX CSRPTR  SETS SCNPTR TO DSRPTR.
Qize4 FCP7P DF 24 ST SCNFTR « -
849365 * \

- 8Az06 o | , o 9)
Q287 FCP9 8D CF . EDREAD BSR  GETCHR ~ X GETS CSRPTR & A GETS CHR([/V®
00za8 FOFE &1 48  ENDCHR CHP A #31B TESTS FOR AN “ESC* CHAR.
Qo202 FLPD 26 04 BNE  ED1 . SKIPS IF NOT EDIT END.

Qaz18 FCIF PF o032 CLR EDIT - TURNS OFF ERIT FLAG.
aazid Fega 39 RTS EXITS THE EDITOR.

G812 FC83 8D G4 EDL  BSR  INSERT  EDITS CHARACTER :
€Jg313 FL8S 20 F2 BRA  EDREAD  GOES FOR NENT, CHHRACTER,
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63135
£az16
a9317?
pes18
o319
gox20
aez21
aa322
po323
aagzz
ee32s
aez2é
ag3zv
eaI28
eazz9
gaz3a

aa3z3d

vas3a
8333
BE3I34
GazI5
gas3e
BOIIV

1338
%c'zq
ke 1o
86341
aa34z2
aa342
88344
Baz4s
aadie
aaz4r
gaz4e
aa348
Qasse
86351
qalhe
gass3
50354
Ga38s
.BB356
88357
aazse
RIS
8azsa
aaxel
Ga362
1 LR

i

I65
azes
8367
82388

e 887
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el
- *‘
-
*
:, *
| ’
| *

X FC87 81 8D CR CHP A
FC89 2D AC ~ BLT
FC3B 2E 12  BGT
FCED 86 €8 CR1  LDA A

»

*

* .
FCSF &1 89  INSERT CMP A
FCS1 2D 16 BLT
FC93 ZE F2 BGT
FC95 DE 32  INSRT1 LDA B
FCI7- 27 83 BEQ
FC39 BD FD46 TSR

FCSC 7E FD74 INSRT2 JHP

*

*
FCSF 81 12 RTCSR CMP A
FCAL 2D &8 BLT
FCA3 2E @3 BGT
FCAS DE 1C  RTARROCLDS
FCR? 2@ 1F BRA

£ 1

i

; *

FCAS 8D 67  DELETE BSR
FCAR 20 48 BRA

*

*

"
FCAD 81 14 LFTCCR CcHP A
FCAF 2D 24 BLT
FCEL1 2E 63 BGT
FCBI @9 . DEX
FCB4 20 25  BRA

#

*®
FCBS 51 1F CLER CMP A
FCES 2D 83 BLT
FCBA 27 44 BEQ

*¥EER

#s0D
HOME
RTCSR
#3e@

#3039
DELETE
CR
EDIT
INSRTZ
MOYER
SCRLON

|

#$12
SUBZZ
 LFTCSR
CSRPTRY

PUTCHL

OvVR1A
OvRz3

#8514
ADD3Z
CLER

ADDZ

#¥1F
CLERR
LFTJST

FOLLOWING IS THE MAIN EDITOR EXECUTION LOOP.

TESTS FOR CARRIAGE RETURN.

SKIFPS IF HOME CURSR LCOMND.

GOES TO NEXT COMND TEST.
LORDS INTERNAL C R. VALUE,

/‘L%: il P A gt :_L;,»';‘« ol K ;155’

TESTS FOR A CONTROL “I”.
SKIPS TO DELETE Ccommp.
SKIPS FOR NEXT TEST.
TESTS IF EDITOR 15 ON.
SKIP TO EXIT IF EDITOR QOFF. /‘,
MOYES LAST LINE TQ BUFFHI. |
MOVES ALL LINES DOWN ONE. |

—

TESTS FOR RIGHT RRROM.
SKIFS IF AN "UF ARRON™.
SKIPS IF A "LEFT ARRONW".
LORDS CURSOR POINTER.
STORES & INCREMENTS CSR.

" SCROLLS UP ONE LINE.

MOVES NEW LAST SCREEN LINE.

TESTS IF "LEFT ARROW".

SKIPS IF "DOWN ARROW".

SKIPS FOR NEXT TEST. W
suUB. 1 FROM CSRPTR. uff@wvwv
STUORES CURSOR POINTER.

TESTS FOR CTRL BRCK ARRON. -

" GOES TO CLEAR SCREEN.

MOVES C5R TO LEFT OF SCREEN.

ﬁLL OTHER CHARACTERS FALL THRU TG PUTCHR.
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* PUTCHR DISPLAYS A CHARACTER ON THE CRT DISFLAY AND
ae271 * INCRENENTS THE CURSOR POINTER AS WELL RS CHECKING
GOZT2 * AND HRNDLING CARRIAGE RETURNS.

8373 * | ov
oa374 #* I T
00375 * prtT 5

POITE FCBC DE 1C P

———
UTCHR ( DX CSRPTRS LOADS OLD CSRPTR.

Qazry FCBE 81 &P “HIOD TESTS FOR EXTERMNAL C.R.
gazre Foeag 27 ed BER CRLF1 SKIPS TO DO A C. R L.F.
BAIFS FCC2 R? 88 . STR A &Xx DISPLAYS CHAR 0N SCREEN.
RAIEA FCC4 81 58 CMP R #$68 \ TESTS FOR INTERNAL C. R.
Gazal FCCe 27 49C (_CRLF1 BEQ LRLF SKIPS FOR CR. LF.
BEI8E FOCR 98 TPUTCHL INX : INCREMENTS CSRFPTR.
Oa383 FCCY 28 18 BRA ,HDDE TESTS FOR OYRFLO & UNDRFLO.
_ M;N&m}
e
. f e
gaz85 FCCB DE 1€  SUBS2 B CbRPTRVV LOADS CURRENT CRSR POSITION.
Baz8s FCCD Co 28 K\ﬁﬁ B-—#32— LORDS LOOP LCOUNT.
@azer FCCF as SUBIZA DEX DECREMENTS CSRPTR.
- QEI’B FCDB SA DEC B - DECREMENTS LOGP COUNTR.
BAIR8 FCDL 26 FC BNE SUR3Z2A  SKIPS BRCK IF NOT DONE.
gE398 FCDS 28 86 BRA ARD2 SKIPS TO CHECK UNDRFLO.
00392 FCDS C6 =8 RADDIR2 LDA B #32 LORRS LOOF COUNTER.
pE3I"3 FODP 88 ADDIER INX INCRE. CSRPTR IN INDEX.
- ga3gd4 FCDR SR - DEC B - DCEREMENTS LOOF COUNTER.
Pa3l’s FLLS 26 FC ENE ADDI2A  SKIFS BACK IF NOT DUONE.

oa39e FCPRE DF 1€ APDZ2 5TX CSRPTR  SRAVES CSRPTR.

80398 % NDRELO CUNDERFLON) CHECKS FOR THE CURSOR GOING OFF THE
20399 | * TOP OF THE SCREEN. THE INDENX®REG. CONTAINS THE CURSOR
a0400 % POINTER WHEN THE ROUTINE IS ENTERED.

@481 " R

80402 * Yoo Mhveuger 4 | SN
00403 FCDD 8C E00O NDRFLO CPX  #5£000  TESTS IF CSRRTR >= DEFE. |, ., . . ..
Ba484 ELES *B g1 FGE  QUBELY  EKEED L pGRRTIRNGRED e :

@e4as FCE4 8D 32 BSR MOVE3  MQYES BUFFLO TU TOF 0F{CRT
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968
Br469
Q418

411

412
A0443
G414
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ga413 FCEe SC E288 OVRFLO CPX

gaqi1é6 FCE9 2B 18
Be447 FCER 8D 1.7
004418 FCED Do 32
Ba41e FCEF 27 12
a4z FCF1 DE 22
@Q#PI FCF3 96 EIE
86422 FCFS 27 ac
aa423 FOF7 SD NN
'85424 FLF2 DE 14
E3425 FCFE DF 22
pa4z2s FL
ea42v

a4z

86429

Ead 3

0431

86432 FCFD DS iD

8a433_FCFF C4 EQ AND
ap434 Foal o7 1D - 8T

@a435 FDAZ 39
436
437
004328
Ba439 -
BA44E
a0441
008442 FDA4 DE 32
00443 FDOE 27 6A
aa444 FpA3 DE 20
08445 FDOA DF 16
08446 FDEC DE 24
68447 FDOE 8D 26
aa448 FD18 DF 20
ga443 FD12 28 48

86451
6452
00453 FD14 8D BF
80454 FD1s 28 ES

BMI
8SR

)(< 4\,\

‘,»’[,.! y

#ELo0n -
OYREXT
OVRL
g EDIT
OVREXT
BUFFHI
- BUFEND
OVREXT
MOVELR
SRCADR

BUFFHI

OVERFLOW CHECKS FOR SCROLLING UP (CURSOR IS OFF -
THE BQTTON OF THE %CREEN), INDEX CONTAINS THE CURSUR
FOINTER UPON ENTRY.

TESTS AND EXITS IF
CURS0R ON SCREEN.
DOES QVR1 CHECKING.
TESTS IF EDIT IS ON.-
EXITS IF IT IS OFF,
LOADS HI TEXT POINTR.
TESTS IF PTRS NOT EQU.

EXITS IF NO TEXT.
MOVES CHRS TO LAST LINE.

RESETS NEW BUFFHI
LOCATION.

FOLLO%INQ ROUTINE MOYES THE CURSER TQ THE LEFT.

LFTJST LDA B CSRPTR+1 LDADS LOW BYTE OF FPTR.

B #fE8

TRUNCATES TO LEFT OF LINE.

STR B CSRFTR+1 SAYES L. J ED PTR.

QVREXT RTS

RETURNS TO EDITOR.

vfc
#*
* ‘ :
* OVR1 DOES RCTUAL SCROLLING UP.
e . .
OYR1i LDAR B EDIT TESTS IF EDIT 15 ON.
BEQ OYR1RA SKIPS IF EDIT OFF.
/| LDX BUFFLO  LOADS TEXT PTR LON.
| sTX DSTRDR- DESTINATION OF TEXT Mavs
| LDX  SCNPTR- SOURCE FOR MOVE.
| BSR MOVEL MOVES LINL TO BUFFFLO.
Kvgfx BUFFLO  SAVES NEW BUFFLO PTR.
OYR1A SBRA  SCRLUP  SCROLLS SCREEN UP 1.
: : FOLLOWING ROUTINE MOVES THE CURSOR.
CRLF BSR  ADD32  LINE FEED.
- BRA LFTIST  CARRIAGE RETURN.



]

Grace

apd4ss
BO457
§a458
00459
oo460
a0461
DA4E2
BA463
aa464
fo465
PO4EE
G467
HA463
AO4E3
@478
AO471
Qo472
A473
aa4 74
BO47S
G4TE
AE4TT
aedra
G473
aa438

80482

ga4e3
- 88484
. Bad483
aa4as
bE487
Bade8
G489
g649a
ga491
§04892
BR493
Gag94
aa493
R4 96
aa497
0498
489
aasae
Gasal
easa2

PRS0
uu§g4

giLa

FD18
FD1R
FoLC
FDLE
Fh2a
FD22
FD23
FD23
FD2EF
FDz3
FD2A
FpzC
FD2E
FD2F
FD3IL

Fo33
FOR3S
FO3&
FDI8B
FD3IA
FDIC
FDIE
FD3F

FD41

Fhis

PDS~V3N

*

* ANOTHER BUFFER ARER.

Y

»

L 3

»

>

B

" o
DE 24 MOVEZ LDX  SCNPTR
DF 16 STX  DSTADR
DE Z€ LDS  BUFFLD
9C 8c CPX  BUFADR
27 23 _BEQ  MOVEXT
83 { DEX .
eC fC MY3L | CPX  BUFADR
27 68 BEQ  hv32
a9 DEX
£6 @@ LDA B 8. X
Ci &a CNF B #$68
26 F5 CBNE MVl
a8 IN
DE 2@ Mv32  STX  BUFFLD
20 83 BRA MOVEL

# MOVEL

ES

*

*

*

% [N THE INDESX REG. .

£y

* TEXT BEING MOVED.

*

»

*

#* - :
DE 14 MOVE LDX  SRCADR
aa MOVELA INX
E5 03 MOVEL LDA B @.X
DF 14 &T%  SRCADR
DE 18 LDX  DSTADR
E7 £ STAB .5
3 TN iy
DF 16 STY  DSTADR
c1 g@ CHP B #3568
<5 BE mvew E#E Have

w\w _—

MOVE INSTRUCTIONS NOVE FROM ONE BUFFER RRER TO

MOVEZ CALCULATES THE SOURCE ADDRESS OF THE DATA IN
BUFFLO CIF IT EXISTS) FOR MOVING TO THE FIRST LINE ON
THE CRT. MOVE 1 IS THEN ENTERED TQ DO THE MOYING.

CSRPTR GETS EGBA (HOME).
SETS MOYE RDDRESS.

LOARS LO BUFFR RDDR.

TESTS IF STRING EYISTS
EXITS IF EMFTY.

MOVES BRCK FROM BLANK.,
TESTS IF SRCADR = BUFFADR.
MOYES IF START QF LINE
NEXT LOWER CHAR.'S\ . w)
GETS SOURCE CHAR FOR TEST.
TESTS FOR "C. R " :
SKIPS BRCK UNTIL “C.R. "
POQINTS BRCK TO FIRST CHHR
SAVES LO ADDRESS.

MOVES DRATA.

MOVEL MOVES A SET OF CHARACTERS FROM EITHER THE TOP
LINE OF THE SCREEN TO BUFFLO OR FROM BUFFHI TQ THE
BOTTOM LINE OF THE SCREEN.  THE SOURCE RADDRESS 1S PASSED
THE. DESTINATION ADDRESS IN DSTRDR.

AND THE MOVE IS TERMINATED BY A "C.R. " IN THE LINE OF

LOADS SOURCE RADDRESS INTO X. E
FOINTS TO NEXT SOURCE CHAR.
LORDS SOURCE CHARACTER.

SRVES THE SOURCE FPOINTER.
LOARS DESTINATION ADDRESS.
STORES CHAR. IN DESTINATION.
NEXT DESTINATION ADDRESS.
SAYES DESTINATION PTR.

TESTS IF MOYE FINSHED (CR).

SKIPS BACK IF'ﬁUT DONE.
RETURNS TO CHL R.



Lo g 18 [ =4

aasLHs
easay
uBEHY
Bases
gia5s10

Fld

S12
Qas13
g8514
aas1s
aas1é
easir
aGasig
aa5189
pas2a
Beszl
aasz2z
aasaz
0524
easzs
aasze
Qg7
aasz2g
Basze
easza
6531

apazs
Sad
S3&
@@535
GO337
UQ wl "L.
aasz9
aas4a
88541
aas4z2
Bas43
eas44

WA da

F0486
Fp42
FD4R
FD4B
FD4D
FD4E
FDSR ;
FDS2
FDS4
FDSS
FD&?
FDs2
FDSAR
FDSC
FDSE

k]

FDSF
FDEZ
FDé4
FDES
FDET &
FDER
FDEC
FDEE
FD7g
FDr3

'PE

T2 VY

CE E1E®
SF |

\5!"!
E6

as
c1
26

aa
60

CE |

* P X FEF PR EREE R

"C.R. "

MOYEZ2 SUBROUTINE ,

THE MOVEZ2 SUBROUTIMNE MOVES THE LAST LINE ON THE
SCREEN TO THE HIGH RRER OF THE BUFFER <(BUFFHI) DURING
SCROLLING. THE TEXT 1S TEMPORARILY STORED ON THE STRACK
DURING THE MOVE. = THE MOYE IS TERMINARTED BY A
THE TEXT IS STORED AT BUFFHI ON DOWN.

Movez . LDX #LASTLN X GETS ADDR OF LAST LINE.
- CLR B = SETS TERMINATION FOR
MYa21 FSH B FPOFPFPING.
LDAR B 8. X LOADS SQURCE CHAR.
INR POINTS TO NEXT CHAR.
CMP B #f68 TESTS IF LINE TO "C.R. "
- BNE MYzl MOVED TQ STRCK.
mv2z  LDN BUFFHI  INIT. DESTINATION.
myYes - 5T E 8,5 STORES CHRR.

- DEX POQINTS TQ NEXT LOCATION.

(5TX BUFFHI UFPDATES BUFFER PTR.

- PUL B - GETS NEXT CHARR.

-~ CNMP B #B8 TESTS IF RALL CHRS STORED.

' & BNE M2z SKIPS BACK IF NOT STORED.
MOYEX RTS RETURNS TQ CRLLER.
: , SCROLLUP MOVES ALL LINES UP 1, & CLERRS LAST LINE.
df JomECH
SCRLUP LDX -##EaR8- SETS CRT HOME POSITION.
SCRPLI LDR B $28. 8 GETS CHARR FROM NEXT LINE.
STR B @aa. X STORES CHAR ON PREY. LINE.
INS POINTS TO NEXT LINE.
CFPX #LASTLN TESTS IF MOVE DONE.
BNE SCRRP1 GUES BACK IF NOT DONE.
STN  CSRPTR_ S5ETS CSRFTR TO LAST LINE.
%ST&MM"DHTHDE INIT DEST FOR NEXT MOVE.
JSR CLEAR CLEARS LAST LINE.
RTS EXITS.
o, K
{
g &MM‘/‘%
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PAGE @12

8548
oas4v7
20548
80543 FI:74
gassa Fovv
6a551 FD72
Baase Fove
gasis FDhvop
aa554 FDVE
easss FD81
va3de FDAZ
Baday FDBS
aasse FL8e
BRSS3 FDE3
ga5e0 FDSOB &
gassi FDID

gases
g85e4
HO363
gasss FDBE
gassy FLR34
gaseg FD32
Basies FLhsd
BEaSFa FLS?
GESFL FDLIS
80572 FD3R
aasr3 FD3RD
Bas7q FORE
LG5S FLRa
Basfs
BESFY
apsra

PDS-YIN

CE
E6
EV
DF
a9
8C
Ce
ag
EF
QC

33

DE

He

DF
BD
DE
aC
27
a8

2
e

38

*

SCRLDOWN MOYES RLL LINES DOWN ONE RND
* CLEHRS THE TOP LINE ON THE SCREEN.

#LASTLN-1
ax

$20, X
CSRPTR

e G~ |

SCRD1
#¥e0

a N
#FRSTLN
SCRDZ

INITIRLIZES THE POINTER.
LOADS DATA TO BE MOVED.
MOVES DATA DOWN ONE LINE.

- SAVES CURSOR.

POINTS TO NEXT BYTE.

TESTS IF MOYE FINISHED.
SKIPS BACK IF NOT DONE.
LORDS BLANK TO CLEAR LINE.
POINTS TQ NEXT CHRRACTER.
CLERRS BYTE ON LINE 1.
TESTS IF LINE 1 CLERRED.
SKIFS BACK IF NQT CLERRED.
RETURNS.

OUTSTRING PRINTS QUT THE STRING BETHWEEN THE
QUTBUF POINTER AND THE BUFEND POINTER.

E1DF SCRLDN LDY
§8  SCRDL LDA B
20 STA B
i ... -wSTX
ar” DEX
DFFF CPX
Fd ENE
] LDA B
SCRD2  INX
£ STA B
EO1F CPX
Fg BNE
RTS
-
B
S
11 QUTSTR LDX
e@  QUTL  LDA A
1E STX
FCBC TSR
1E LD¥
an CPY
83 BEQ@.
INK
Fo _BRA
ouTZ  RTS
E
* END OF
¥ b ¥

e
e

P
ot e

QuTBUF
a8

BUFPTR
PUTCHRE
BUFFTR

QUTEHD

our2

ours

EUFPTR GETS START OF TEXT.
LOADS CHAR TO BE PUT OUT.
SAYES S0URCE POINTER.
FRINTS CHARRCTER.
RESTUORES PUOINTER.

TESTS FOR END-OF-TENT.
ERITS IF END QF TENT.
INCRE. PTR TO NENT CHAR.
GUOES BRCK FOR NEXT CHAR.
EXITS ROUTINE.

EDITOR PRUGERM.
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PARGE 813

- 8 Sg?
JdB582
Beasl
aps84
aas585
aus8s
paser
Ga588
gpsse
aa6596
aas91
aRs22
pases
66594
Gas9s
aa5%s
gaser
apseg
Bes29
apsea
Boeal
vBea2
aeeaz
8564

35605
86
bRaas

vaeas
BReae
vgela
gas1l
gasl12
gaels
apeld.
Ba61s
basclé
gasir
gaele
oee19
eas2y
gaez21
aaee2
LBEE23
aes24
aae25
a0e26
eeee?
Boc2e

PDS-YIN

/

N

EAL A

- THE. MINI~ASSEMBLER

THE MINI-ASSEMBLER IS A FIXED-FIELD ONE INSTRUCTION
PER LINE 2 PASS ASSENBLER. THE MINI-ASSSEMBLER FORMAT
IS DESCRIBED ON PAGES 9-2 AND 9-3 OF THE SPHERE
OPERATORS REFERENCE MANUAL. ;

THE THO FARSSES ARE REQUIRED TO FORM THE LHBEL
ADDRESSES.  THE SECOND PARSS EQUATES THE RADPDRESS FOR
LABELS REFRENCED BEFORE THEY RRE DEFINED IN THE PROGRAM.

ON ENTRY:
SRCASH

ADDRESS OF SOURCE TEXT TO BE ASSEMBLED.
BUFFLQO .

APDRESSED OF OBJECT\QDDE PRODUCED.

hu

ON EXIT: !
PCYAL (PROGRAM COUNTER VHLUE) & LHbT LOCATION OF
THE ASSEMBLED OBJECT PROGRAM.

ALGORITHM:

¥ASMELR:  SET FASS COUNT TO ZERO: SET FPCVAL TO DSTASM:

*ASM1A:  OFERAND VALUE FORMED IN "ONDVHL“

* [ GETS CHRR IN X6 (OFERAND TYPE): X GETS N+7:

¥ IF CHAR X6 IS A "@" THEN ONDYAL GETS YALUE FROM SYMBOL

¥  TRBLE ELSE ONDYAL GETS YALUE FROM RSCBIN CONYERSION:

¥SYMBL:  EQUATES SYMBOL (PC VALUE IS THE " * SYMBOL

¥OLABELI) TQ A LABEL YALUE:

SYMVAL uETq FCYAL:

IF K¢1) IS AN "=" THEN SYMVAL GETS ONDVAL:

IF <12 IS NOT R "=" OR A SPACE THEN IF SECOND PASS THEN
EXIT ELSE START SECQOND FRSS:

LABEL ENTRY IN SYMBOL TRABLE GETS SYMYAL:

*LDOP:  PUT OFERATION CODE INTO THE OBJECT CODE:

* CONVERT N(2)-8(3) INTO BINARY:

* SAYE PCYAL:

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

*QFPRND:  FORM OFERAND IN OBJELT CODE:

* FORM ONDYAL INTQ FPROPER SIZE BRSED ON CODE IN X<

STORE NEW OFERAND vﬁLUE IN MENORY:

P.C. GETS P.C +1 UOR 2

GET NEXT LINE OF SDURCEJ

GO TO ASM1A;

¥ FEEFEERREFERETEEEEEEERE RS R



QEHGE O14  PDS-V3N
00638 FDA1 7F @684 ASMBLR CLR. ARSI INIT. PASS CTR TO FRST PRSS. ) .

0631 FDA4 DE @ ASML LDX  BUFFLO.  SETS PC CNTR TO START OF
(o832 FDAE DF 4@ STX  PCYAL  OBJECT CODE.
pAE33 FDAS DE Z6 LDX  SRCASM  LOADS ADDR FOR FIRST LINE.
a0634 FDAA DF @2  ASMIA STX  THPL SAVES ADDR OF CURRENT LINE.
Q0635 FDAC RE 68 LDR A 8 X LOADS SYMBOL ¢LRBEL).
A0636 FDAE E6 @7 LDA B 7.X LOADS OPERAND TYPE CODE.
PASI7 FDE@ C1 48 CHP B #3570 IF @ LOADS DATA IN SYMBOL
aas28 FDB2 27 6B BEQ  INDADR  ADDRESS., GUES TO SYMBL.
QO3S FDE4 88 INS SETS INDESX TO START OF
gas48 FDBS 88 INX OFERAND NUMBER.
ao641 FDBE 88 INS
Qag42 FDB? 03 INK
PUE43 FDBG 88 INX
pog44 FDES 88 INX
Q@645 FDEA 88 INS
aes4s FDEB BD FF22 JSR  ASCBIN  CONVRTS # TQ BINARY IN B-A.

Gos47 FDBE D7 27 ASMIB STA B UONDYAL  STORES OFERAND VALUE IN
aas4g FDCB 97 2B STA A ONDYAL+1 ONDYAL.
G0549 *
8a558 *
AAE51 *
a0652 * FOLLOWING FORNS THE VALUE FOR THE LABEL.
PAESS
aasSd FDC2 DE 62 SyWEL LDX  THPL LOADS ORIG LINE PTR INTO X.
PAESS FDC4 AS €@ LDA A 8. X LORDS SYMEOL CLABELD).
goes6 FDCS E6 81 LDA B 1.X LOADS LABEL CONTRAL CHAR
PAES? FDLS DE 48 LDx  PCYAL  LRBEL YALUE GETS PCVAL.
6aE58 FOCA DF 2C 5TX  SYmvAaL .
gasse FOCC C1 3D CHP B #3°= TESTS IF LABLE IS EQUATED.
ensew FOCE 26 66 BNE  ASM2 SKIFS IF NOT EQUATED.
passl FODA DE 2 LDN  ONDYAL  LAEEL YALUE (SYMVYAL) GETS
gass2 FDD2 DF ZC ST%  SYMYAL  THE OPERAND YALUE.
pREEE FODY 28 BE BRA  ASN3Z CONTINLUES EVALUATION.
pEGE4 FODE C1 20  ASH2  CMP B #3° TESTS FOR END-OF-FROGRAM.
BAGES FODS 27 €A BE@  ASM3 SKIPS IF SPACE (NOT END).
paEEs FDDA 7D 0084 TST -ARZ . TESTS IF SECOND PASS.
pREST FDDD 27 €11 EEQ@  ASM2A  EXITS IF SECOND PASS.
PREES FDDF 39 RTS EXITS THE RSSEMBLER.
pAGES FDE@ D7 €4  ASM2A STA B AR SETS CTR TQ SECOND PASS.
pasro FDEZ 28 €O BRA  ASM1 GOES BACK FOR SECOND PASS.
02671 *
00672 * \
Ga673 | * \
- gas74 « FOLLOWING PUTS THE LABEL VALUE IN THE svmsau TASLE.
OR6TS *
Ge67G FDE4 @D 41  ASMZ  BSR  SYMPTR X GETS SYMBL TRBL ENTRY ADR. E
po&77 FDES 26 20 LDA A SYMYAL  STORES THE LABEL
99678 FDES A7 G@ STAR R & X ADDRESS (SYMYAL) INTO THE

HOE7I FDER 96 2 LDA A SYMYAL+1 SYMBOL TABEL.
BpERa FREC A7 61 . STR A L.X :



RAGE @185  PDS-V3IN

Jsg2 * FOLLOWING FORMS THE OPERATION CODE.

8{49@4}3?~*( 4‘--.*«»,,‘4«;-.- .. T e e B w e s

&84 FDEE DE @2  LDOP LDX . TNPi - LOADS ORIG LINE POINTER.
aoeas FDFG a8 ~ INX: - SETS X TO POINT TO
gasse FDF1 @8 ; IN8 THE QP CODE CHARS.

Bes87 FDFZ a8 INN .

- BA&e8 FDFI A6 64 LPA A 4. X GETS OP CODE CHRR INTO A.
Bae8! FDFS 81 =20 CMP A #s5” TESTS IF OF CODE EXISTS.
gasRa FDFY 27 BR BEQ OFRND SKIPS IF NONEXISTANT.

Be6s1 FOFS BD FFZ2 JSR ASCEIN  CONVYRTS OF CODE TO BINARY.
Go6cs2 FDFC DE: 44 LDX PCVYAL - LUHDq POINTR TO OBJECT CODE.

BOeSX FDFE A7 08 STAR A 8. N 5T OGP _INTQ ORJEC
wee9d FEQE @8 INX SETS TQ NEXNT 0BJ CODE LOCTN.
auess FEGL DF 46 5TX PCYAL SAVES F. C. POINTER.

BRele * k '

aassy *

80688 W

g@659 i * FULLUNINU STUREq INTO THE  OBJECT COCE THE SIZED QPERAND.
e ae

garal FEax DE 82 OPRND LDX TMP1 - LOADS SOURCE LINE POINTER

parez FEQS A6 B& LDR A &.X LOARS OPERAND SIZE CHAR.

garas FEar DE 48 LDX PCYAL LOARS N WITH 0BJ CODE PTR

garad FE@s 31 CHMP R #F°E TESTS LENGTH TYPE.

aares FEBR ZE S BGT RELTIY  SKIFPS IF AN "R" OFERAND.

0e7e6 FEAD 27 2» BE@  EXTEND  SKIPS IF AN "E" SIZE OPRND.
QaFE7 FEOF 81 44 CHF A #$°D TESTS IF SIZE CHR EXISTS.
@o7os FE1L 27 22 BEQ  DIRECT  SKIFS IF "D"COMND EXISTS. .
L e |
‘!gria *
anr11 Sk
ea712 * FOLLOWING GETS THE NEXT LINE.
G713 #
Aor14 FE13 DE @2 ASM4  LDN  THPL LOADS START OF LINE IN
E0715 FELS 08 ASM4A TN ORDER TO FIND NENT LINE.
@716 FE16 AS &@ LA A &% LOADS CHAR FROM SORCE LINE.
Qeri7 FE18 81 &8 CHP A #3680 TESTS FOR A CARRAGE RETURN.
gar18 FE1R 26 F9 ENE  ASH4A  SKIPS BAK UNTIL C.R. FOUND.
80719 FEIC 88 IN FOINTS TO FIRST LINE CHAR
QeF2a FELD 28 SB BRA  ASM1A  GOES BACK TO ASSM. NEXT LINE
aara1 o
aaree s
Bar2s # |
aars % THE FOLLOWING ARE SUBROUTINES USED BY THE MAIN CODE.
Gores # |
og72e e
- @are7 FELF 8D 86 INDADR BSR  SYMFTR  GETS CONTENTS OF
ga72s FES1 EE @ LD @ X SYMBOL LOCATION,
00729 FE23 DF 2R STX  ONDYAL  STORES AS OPERAND.
va73e FE25 20 SB ERA  SYMBL  RETURNS TQ FIN LABEL YALUE.
aar31 #
Qo732 FE27 48 SYMPTR ASL A - MULT LABEL BY 2 TO FORM
G033 FE28 SF CLR B =~ POINTR INTQ SYMBOL TRELE.
‘igrx FE29 97 €1 LOADX STA A THP+1  LOADS POINTER INTQ THE
735 FE2B D7 @ STAR B THP SYMEOL TABLE INTO X.
@a736 FEZD DE @@ LDX  THP RETURNS TO CALLER

Ba737 FEZF 39 RTS RETURNS.
a .
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FRGE

Ciprze
auF4s
_Bargl
Lar
BA743
GiEred
G745
FAF4E
RErE b
BEF4R
G749
st
BE7EL
BIFS2
BAFEE
gurs4
Oarss
GEFES
GEFET

- PRGE

garag

Saral EERDRq @na@a

£

ais

FEI@
FE32
FEI

2 FE3S

FES?
FEID
FEIR
FEIC

FEZ

FEXF
FE«1
FEA3
FE45
FEds
FE48

817

PD5-Y3N
pe 2/ EXTEND LDA
Ev 63 S5TH
a8 INY
96 2B DRIRECT LDA
A7 £ig 5TH
ag INX
DF 4@ STX
28 D3 ERA

Py
s RELTIV INX
DF 4@ 5TX
26 2R Les
54 44 SR
g9 DEX
A7 €@ 5TR
28 09 ERA

B3
* END

o
PDS-VIN |
END

oD ;UEO

be R 3 5}

uF

ONDVAL
Ha N

ONDYAL+1
Q.’ 4¥

PCYAL
ASH4

CVAL
ONDYRL+1
PCVAL+1

Q.’ 13“
ASH

STORES HI BYTE OF OPERAND
INTQ OBJECT CODE.

INC PC TO POINT 70 NXT WD
STORES LO BYTE OF OPERAND
INTO OBJECT CODE.

INC & SRYE P.C. TO POINT TO
NEXT BYTE.

GOES TO WORK ON NEXT LINE.

INCREMENT P. C. FTR TQ FUINT
T3 NXT BYTE & S5AVE P.C..
LOADS L0 BYTE OF OPERAND.
FORNS RELATIVE OFFSET.
INSERTS RELATIVE BYTE INTO
OBJECT CUODE. ~
GOES TO RASSMBL NEXT LINE.

THE RASSEMBLER FPROGRAM.
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!lbgi
Baa82
gaa8s
aaagd
apags
aaps 6
eeagy

@ﬁ@&3
goaes
aapsa
el
gaaos
BEaas
Lgasd
gapss
gaase
gqEgsr
gaaRg
gaeas
ealag
gaLal
Geins
geiaz
Ga10q

131 (35
.
GULE7
9188
Ba1a9
a3118a
Giridd
pE112
EBI11R
GeL1d
ea11E
BA11E
Ba117
Ge11a
Ga11s

aaLzn
pei2

aelzs
aalad
eaisg
galzs
BaiLze
geiav
Bﬁlhu
Galoe
8@13@
31
i32
JOLIE
Lgisg
GBELIIS

Jaize
&

&

!
ges PDI-VIN
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DEBUGGER

THE DEBUGGER FOR THE PDS SYSTEM MWAS DESIGNED TQ
FROVIDE A VERSATILE TOOL FOR USE IN PROGRAM TESTING AND

CREBUGGING. IT RLLOWS FOR BREAKFOINTS. MINI-ASSEMBLER

SYMeOL TABLE REFEREHCING,  STRCK MANIPULATION AND

CINFUT IN EITHER HEXNADECIMAL, QCTAL OR DECINAL.

THE DEBUGGER FRIMTS A FROMPT CHARACTER ">" ON EVERY NEW
LINE AN INSTRUCTION CAN BE TYFED IN WHENEYER THE CURSOR
IS BLINKING:. EXCEPT WHEN A HUMBER 15 BEING TYFED IN.

THE DERUGGER CALLS THE EDITOR MMENEVER A NUMEBER IS5 TD BE
INPUT., S0 CORRECTIONS CAW BE MADE IF THE MWRONG DIGIT IS
TYPED IN.  THE FOINTER "PCYAL" POINTS TO THE CURRENTLY
OPENED BYTE LQCATION.  THE DEBUGGER OPERATES ON WHATEYER
BYTE IS POINTED TO BY PCVAL. FOR FURTHER DETRILS SEE THE
SECTION OH THE DEBUGGER IN THE OFERARTORS REFERENCE MANUAL.

THE DEBUGGER IS5 IMPLEWENTED BY 8 SMALL ROUTINE T0O 5ET
UP ENTRY (DERUGY AND A [LARGE ROUTINE WHICH DOES A RANGE
COMFARE TO FIND THE PROFER COMNAND AND THEN EXECUTES THE
COMMAND CRUNBUGD).  NOTE THART SINCE COMMANDS ARE
DIFFERENTIATELR EY RAHGE., ANY KEY STRUCK MWILL FRODUCE
A LHHNHND EXECUTION. SUCH AS H ", " BEING INTERFRETED
AS A "+ COMNAND.

COMMANDS:

"COR. " LINE = FRINTS ">" QUT ON A HEW LINE.

" CHANGE ~ THE SFRCE DOMND CHANGES CONTENTS FROM Y TO
O APNNXT = OPENS NEXT LOCRTION.

" GFNFRE - OFENS FREVIOUS LOCATION.

"TE" BRKSET - SETS A BREARKFOINT AT THE OPENED LGCATION,

“PCY CLRBRK — CLERRS BREFOINT. MUST BE DONE BEFORE EXIT.
"PE" EXIT - PERFORM RTI - EXECUTE AT BRKPOINT LOCATION.

wk UPGT GOLOCK - STRARTS EXECUTION AT OFPENED LOCARTION.

XCA'NLS(V{
4

INPCHR

PRIEOJUME -~ JUMP TO USERS SUBROUTINE.

“TOU OPNLOC - OPENS LOCATION THRT IS TYPED IN AFTER "O".
"TR™ OPNREG - OPENS THE TOP-OF-STACK LOCATION.

"TE" SETSTR = SETS THE STACK TO THE OPENED LOCATIOHN,

"I OPNTEL GFENS LOURTION IW S¥YMBOL TABLE OF NEXT CHR.
“PX?}UQENEC ENITS THE DEBUGGER - GOES BACK TO EXEC

Porotoroy

SUBROUTINES:

INPUTS A CHAR. INTQ A AND FRINTS IT.

INPUTS £ NUMBER INTQ B-f FROM THE KEYBORRD.

FNTEYT ~ PRINTS ACC 7 AS 2 HEN DIGITS ON THE SCREEN

FNTDIG = FRINTS B-R AS 4 HEX DIGITS ON THE SCREEN

NEWLIN - FRINTS A C. R AND B ">" ON THE SCREEN.

DSPADR = FRINTS BYTE RDDRESS (XXNX) AND 8YTE CONTENTS <¥%)
AS DNNSX YY ON THE SCREEN.

TRPRUM

L S



FAGE

aaLze
aala
ga14a
85141
ga142
aalal3
aa144
Ga145
R
aai4r
Ga148
ga149
gai85a
LN
aa182
gal1as
aul154
ga4158
goLss
aEls?
agiss
ga159
Geleg
aaied
PELER
RN
CBEied
BEIRE
aaLEs
gais7
aa1s6s
aaise
884748
[T h e A
aair2
gairs
gai174d
garss
aelrs
aa1r77v
G178
ETe T ot n]
Satsa
saisl
gal8s
aaies
8a184
80185
guies
aa1ev
ag1as
galss
f1oda
aaiad
LQEaL92
Cap193
R194
&

064 PDS-VIN
FE4R ORG
e -
&
*
*
*
FE4R 2@ BKENTR TSX
FE4E EE 65 LA
FESD RE 086 LOA
FE4F 20 il SUB
FES1 C2 &9 SEC
FESZ EF 015 STA
FES5 A7 &5 5TH
FESP 20 0B . BRA
FES9 81 D  LINE  CHP
FESB 2D 7D (%7  BLT
FESD 2E 4E BGT
FESF Bl: FLCEY(gvd -~  JSE
FES2 31 FOFLIN 1HS
FEER 31 INS
- N
3 )
FES4 8D #§ . -DEBUG BSR
FESES 80 &% DEUGL B5R
FES3 BD FCAS JER
FESE DE 48 LD
FESD 80 &3 BSR
FEEF 26 &5 | BRA
< N
#
FEFi BD FC4A INPCHR JSR
FEFd BD FLEC JER
FEFF 39 _RTS
$
B
&
FEF8 81 @3  RUNBUG CMP
FEFa 2D &5 Le® gLy
igrc 26 4§ 5 “BGT
FEFE [DE ZFE CLRERK LDY
FEGS 8& sE ~ GLRERK £pa
FES2 A7 €@ sTA
FES4 2B-€6 0 o0 BRA
b S
FESS 81 &8 CHANGE CHP
FEga 2p 12 (%% gy
FEGR 2E 89 EGT
FESC 8D 5i5 YSPACE BSR
FESE DE 49 07 LD
FES8 A7 €8 * STA
R P
FE92 68 © OPNNXT INX
FE93 20 &7 (0

BRA

Dpm L Dm

s

R

$FE4R

SN
Ga X

#i

#e

EN
SN

DEEUG

#¥ap
JHMPLEN

OFHREG.

SUBZE

hoeabi,
HEWLIN

THFPCHR

RTARRG
FCYAL
RUNBUG
DEUGE

GETCHR

Z PUTCHR

T#EO3

ERKSET
ENIT

EREERD
a, X
DSPEDR

#:f:..'
EXECTY
OFNFRE
INFNUM
FCYAL
. 8

DSPADR

SKIPS

FOLLOWING IS LOCATION OF ENTRY OF THE BRKPT YECTOR.

INDEX GETS STACK POINTER.
LOARDS HI RETURN RDDRESS.
LOARDS LOW BYTE OF RDDRESS.
SUB 1 FROM RETURN RDDRESS.

RESTORES RETURN ADDR. TO -
THE BRERKPOINT LOCATION,
GOES TO THE DEBUGGER.

TESTS FOR A C. R, <LINED.
GOES TO “JSR* M) KOUTNE.
SKIFS FOR NENT (TR> TESTA
MOVES CURSORE UF ONE LINE.
CLEANS UP STRACK FOR
DISPLAY OF C. R A

FROS RN R ¢
PRINTS "C.R. >"
READS IN COMMAND.
INSERT BLANK.
LOADS CUREENTLY OFENED LOC.
EXECUTES DEBUG COMMAND.
GOES BACK FOR WEXT CUOMHWE.

RERD IN CHAR INTO A

DISFLAYS CHARACTER.

- RETURNS TO CRLLER.

FOR A "$C" COMMAND.
IF A "tB® CONMAND,

SKIPS FOR NENT CONND TEST./
SETS ADDEESS OF BRESKEQINT.
P55 RRTE 5 TE BORTERTSNT
RESTORES BYTE DATA,

GOES TO OPEN THE LOCATION

TESTS

TESTS OFR A SFRCE COMND.
SKIPS T EXIT BACK TO ENEC.
SKIPS FOR QTHER CMND TESTS.
INPUTS NEW BYTE CONHTENTS.
LORDS OFENED BYTE LOCATION.
STORES NEW BYTE CONTENTE.

FORMS NENT LOCATI

ON ADDRES.
GOES TO OPEN LOCATI

iN BYTE.
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¥
e s o
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PRGE

‘—f&
aF
GE198
{199
- gezes
ozl
aaze 32
BOZO3T
aEzad
pazas
aezae
Ge2a7
BeZeS
ae2a3
aazLn
aezil
Gas12
a1

aes1d
FEARD

Ba21a
pezie
gez1v
gazle
aaz1s
QUJEQ

"v"c
-a-s'»
e 1 £
i‘ "v’":"'*
o

goz24
Bozaa
G226
apzzy
Bages
gazz2
gazzg
ee2s1

aR23z2 |

U233
eezs4
oe23s
SBE2ie
gazsry
BR238
UB&A}-Q
eazqa
gezdl
poz4z2
o243
agzdd
EIE s )
ﬁﬁ S5 T
2 F
0248
gazg9
AEZSE
fﬁ gi
Qﬁiﬁf

i
b

ol

PDE-4YIN

OFNPRE CMF A
BLT
DEXN
ERA

ons
FESS 81 = \
FESFY 2D F9 (zr-767
FE99 B9 .
iy {ab-3F)
FESA 2@ &
B
o ‘A
FESC ‘i?fﬁ“w ExEcrv

FESD 34—
FESE mé

FERL
FERZI -
FERS
FEAT
FERS
FEAE

HE

&F
36
A7
26

&l
20
2E
3@

FEAF
FEEL
FERZ
FEB4
FEBS ©
FEce oo

FEBS 33
FEBS 2@

FEEB 8D
FEED
FEEF 87
FEC1 28

FECS
FECS &
FECVY
FECZ
FECA
FECE

81
re
“E
31
31
B

FECC
FECE
FEDG
FEDZ
FED4
FEGS
FEDE

81
=0
2E
8D
48
SF
=8

FEDS 31
2 FERZ 31
FEDA &E

{28 _oe ™

mugw“ ME-
) ERLFATL A
*

e SRAHET LDA A
ZE e STA A
=g STX

IF LDA A

£ STH A

Bl BRA

o
*®

12 OFNREG CMP A

g ler) BT

19 “BGT

i {'H}, ,,,‘“() TS;\:
INS
- INY
w4 ERA
$
o
-~ SETSTK TXS
Fg YT EBRA
#
Foeom
S7 - OPNLOC BSR
P 4@ OPNLCL STA B
41 5TA A
EE BRA
#
N

@7  EXIT CMP AR

14 4 -EERQ

e ~BGT

o foa-ol)- INS
INS
RTI
e
W

$4U?¥0PNTBL CMF A

g (13-17) ~BLT

B4 ... -BGT

S (p -> BSR

\ ASL A
CLR B
ES BRA
S
§
JOLOCN INS
INS
6a © JHPLCN NP

w 1
e

-

- OFNNKT

DSFADR

poEsTEer

ENEC

Os P o

e N
BRKSAY
EBRKADR
#FIF
8. N
FOPLIN

#1220
QFNLOC

OFNTEL
DSPADR

DERUG

INFNUH
FCYAL
FCYAL+1
DEFADL

#gar
GOLOCN
LIKE

7
#4514

SETSTK
CHANGE
INPEHR

P

OFNLC1

&N

i
TESTS FOR A "+" COMMAND.
SKIFS FOR A "#" COMMAND.
FORMS FREY. LOCATION RDDR.
GOES TO OFEN THE LOCATION.

CLEANS UP THE| STACK.
RETURNS TO Tﬁé EXECUTIVE.

é
DHTH OF OFNED LOCATN.
DATA OF OFNED EYTE.
SAYES ADLR. OF BREAKFQINT.
LOADS SOFTWARE INTUF COMRD.
SETS AN SHI AT OFNED BYTE.
UUEH TO NEXT LINE FOR COHHD.

LORDS
SAYES

TEHTH FOR "tR" (STACK TOP).
GOES T OPEW A LOCATION
SKIPS FOR NEXT TEST (1T
OPENS TOP-QOF-5THCK.

PCOYAL GETS STACK FPOINTER.
(CLEANS UF THE STACK?.

TQ DISPLAY THE T-0-%

e o

GOES

STACK FQIWNTER GETS PCVAL.

RETURNS T0 INFUT COMMAND.

LOARS A 15 BIT NUMEBER.
STORES MWEHLY OFENED
LOCATION ADDRESS.-

DISFLAYS CONTNTS OF LOCATN.

- TESTS IF AN EXIT (tE) COMD.

SKIFS FOR THE "5Q" COMMAND.
SKIFS FOR NEXT COMMD TEST.
CLERRS UP THE STHCK.

RETURNS FROM EREAKFOINT.

wl

TESTS IF A "1T" (TRBLE2.
GOES TO SET STACK FTR (TS5
SKIPS FOR NEXT TEST (5PACED.
LOARS A WITH SYNEOL <LABL).
ALIGNS ADRDRESS FUOR

SYMBOL TARELE ENTRY.

SAVES AND DISPLAYS ADDRESS.

CLEANS UP THE STACK
JUMPS TO USERS PROGRAM,
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PROE Qa8 FDE-YIN

IS IEM T *

GOaIES - * FOLLOWING ARE SUBROUTINES USED BY THE DEBUGGER.
aa2ay ¥

Ga2Eg FEDC 86 £ NEMLIN LDA A #$£8D  LOARS A CARRIAGE RETURN.
o259 FEPE 8D JE BSR PHTBF1 PRINTS A CRARRIAGE RETURN.
pRRes FEEQ 88 JE LoA A #7°> LOARDS A PROMPT CHRRACTER.
%%261 FEE2 28 3R . ERA PNTEF1 DISPLAYS PROMPTER CHAR
pales #*

gozel *

2i:bé * FGLLQNINU INFUTS A 16 BIT NUMBER INTQ THEE BA REGISTER.
BEIES

BAMEE FEEY BD FCTS INPNUM JER EDITIN INPUTS R STRING OF RIGITS.
ao2ey FEEV DE 24 LDY LOARDS ARDDR. OF FIRST DIGIT.
Bazes FEES 8D F7F wvf 53? QNTCEIHW CONVERTS TO BINARY # IN BR.
Gaze9 FEER 39 ﬁTq T RETURNS TO CRLLER.

Gaz2ro * :

nazrl #

H?S?E * FOLLOWIMNG DIHPLHV’ THE LOCATION RDDR. & CONTENTS.
i.?"f..,.z 3

pazrd FEEC DF 48 DfPHDE STH PCYAL SAYES OPﬁNED LOCATION ADDR.
ouzFd FEEE 8D EL LSPADL BSR NEHLIN  PRINTS A "C.R " AND "2"
SaRFe FEFR 8D oA BER PHTRIG  FRINTS aut MECYAL IN HEX,

FV OFEFZ2 BD FCAS JER RTARRO - FRINTS A SPACE.

278 FEFS DE 46 LDN PCYAL LOABs PTR. TO OPEND LOLC.
QO279 FEFF RS £ LDA A 8.8 LORRS DATAH FROM LOCATH.
pEREn FEFS B0 X ¥/ TRER PNTEYT  FRINTS DATA IN HEN FORNMAT.
guz8l FEFR 33 : \_RTH RETURNS TO INFUT COMMAND.
a828:2 # .

- BEzes *
pacad FEFC 96 46  PNTDIG LDA A PCVAL - FRINTS THE 2 HI HEY DIGITS
GO785 FEFE 8D 62 B5R FHNTBYT - OF QPENED RDDRESS.
pazee FFEE 5o 41 . LDA A PCYAL+1 FRINTS OUT 2 LOW HEX DIGITS,
L??s..h! ;
gE2es ®
gg2ea . * FOLLOWING PRINTS OQUT 2 HEX.DIGITS.
azsg '
pG2SL FFRZ CE bale PHTB?T LD& il LOARS 18 FOR BASE.
aaza2 FFas DFE g4 5 ARE STORES FOR Luﬁwgﬁﬁlﬂﬁ
gpzas Fray SF CLR B - CLEARE HI 2 DIGITS
gg@q FFas CE B33 " LDXN #$#I0BUFF  LOARDS GUTPUT RBUFF RODRESS.
e \.I :
BE29s ‘ &* '
Ga23vy * FOLLOWING CONYERTS BYTE TO HEX WITH LERDING ZEROS.
gEzas *$
gpea9 FFOS DP 56  CONYRT STR B IOBUEE+] CLERS BYTE FOR SECOND DIGIT. .
oazea FFOD BD FFE&4 JSR  BINASC > CONYERTS TU ASCIY DIGITS.
EARE1 FF1a 98 X8 Len H IOBRUFF LQﬁQS HI DIGIT. |
aazng Friz De 36 LDA B IOBUFF+1 TESTS BOTH DIGITS CONVTD.
BUIAT FF14 2o &4 ENE PNTRUF  SSKIFS IF BATH DIGITS CUM?Tq8@394 FF1e
g7 38 STA 7 IDRUFF+1 SETS UP LOM DIGIT.
ﬁ@@;ﬁd FF18 86 &8 LRA R #¥70 HIGH DIGIT GETS A "a"
wJAI0E *
8307 FF1A 8D 62 . PNTBUF BSR  PNTEFL. FRINTS QUT HI DIGIT. [
CURAAE FFIC 28 36 LR A I0B UFF+* Lopps Lol DIGE
a3y FFLE BD FCBC FNTBF{:ESR PUTCHR  DISPLAYS CCHARRCTER.
aagie Fra1 39 ' RTS : RETURNS TQ CHLLING PROGEAM.

enzid *\34\?
Q6342 # END OF DERUGGER
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ans om o

RAGE 887  FDE-V3N

eazdd * UTILITY PROGRAMS
7 5 *

i6 *
Qasivy w
ge31s *
2R ) : ASCII TO BINARY CONYERSION.
aazza
aazzl * THE RSCII TQ BINARY ROUTINE CONVERTS FROM AN ASCII
gasz2 ¥ NUMBER STRING POINTED TO BY X TQ AN UNSIGNED 1& BIT
BAIZY * RIMARY NUMBER IN BH (RCC B HAS THE HI BYTE. RACC A HRS
gazzd # THE LO BYTE). THE RSCII STRING I5 TERMINATED BY A NON
BEs325 * HEXADECIMAL CHARACTER. UPON EXITING. THE INDEN REGISTER
aasze % WILL POINT TQ THE NEXT CHARACTER ARFTER THE NUMBER
aozzy ® STRING. THE BASE OF THE KUMBER STRING IS FPASSED TO
Bazes % THE ROUTINE IN RRA (ARA 1S THE ARITHMETIC REGESTER A
Qazze # LOCATED IN BYTES @5 RAND &7 OF LOW MEMORYS. IF THE
gazisa - % ROUTINE IS ENTERED . WITH A KHOWW BASE. FUT THE BRSE
epssl : * (PETHEEN 2 RAND 16 IN ARA AND ENTER THE ROUTINE AT
gaIIE * THE ENTRY POINT ENTRZ.
BAIII - * \
§az34 #
BEI3S #
GazIs * CONVERSION FORMULA:
BHI3F ' ¥ RECI] NUMBRER STRING N{41.K[X1. K[21. X011 IN
Az *RASE Y
eI * RIKARY WUNBER =
BE3408 * ROAIFPPIFNLITHYPIHNL2 I TL+R L I#Y TR OR
*3“4.‘1 \ ¥ BINARY NUMBER =
T 3q2 * COCERY+RLGTIFY+E[ITIFY+X 2T 34V +X[1]
Bas43 , FWHERE 1 IS THE EXFONENT OQFEEATOR.
Gasdq * N IS A CHARACTER & ¥ IS5 THE BRSE.
Baz4s #
gazde *
gasdy ¥
GEz48 * ALGORITHM:
(R4 FASCERIN:  FORM THE BASE IN ARA EASED ON THE FIRST CHAR.
BAZSE * (OF THE NUMBER STRING: INCREMENT CHRE. FTR. IN X:
LRy FENTRZ: + NUNMNEBER <IN BR) GETS &
Basse ENNTCHR:  IF THE CURRENT CHAR. FOINTED TO BY X IS5 KOT H
STEKSVRY * DIGIT THEWN EXIT ELSE INCREMT CHARACTER FTR IN INDEX:
GaIsq #*  CONVERT DRIGIT TO BINARY:
BaZSS *  NUMBER GETS NUMBER * BARSE;
gazse *  NUMRER GETS NUMBER + DIGIT:
@Q?ﬁ? # GO TO OFERATE ON THE NEXT DIGIT (NXTCHR):



e -

PAGE

ao3sa
aaze1
G362
GOZER
00364
POZES
a038s
BOZET
anIEs
p6259
ga370
ea371
8o372
gaz73
a937d
BE57S
go37s
BOI7T

Baz7a
BE37
aa3

ea352
BAZER
5a3a4
G385
43388
gazay
AaZER

BREELD
G398 FF59

a8

FDE-YIN

FF22 Re g

FF24
FF26
FF28
FF2A

FF2C 2

FF2E
FF20
FF31
FF23
FF35

FF37

FF38
FF39
FFIB
FFID
FFIE
FF{g
FFaz

FF4d4 @

FF4s

FFag
FFdfl

FFA0
FF4E
FESa
FF52

FESSE

2 FFEY
2 FF89

FF58
FESD

5 FFSE [
F FFRa 2

FFG2
FFE3

&1
2D

'

=€
51
£
€A
Ei2
€3

ez
18
Er7

ASCRIN

ocT
H5C1

HEX

R5CZ
¥
&

ENTRZ

NXTCHR

>

AEXIT

LA A
crFE A
BLT
BGT
LbR A
ERA
LoR R
INN
BRA
Les A8
sTH A

CLR B
F5H B
STH E

a,x
#E
ocT
HEX
#14
R5C1
#3

ASCE
#ie
ARG

NUMBER

ARL

GETS CHR TQ FORM BRSE.
TESTS FOR DECHL STRNG.
SKIPS IF BASE 8 (%),

SKIPS IF BASE 158

LOADS BASE 18 FOR CONYERSN.
SKIPS 70O INC. TENT POINTR.
LOADS ERSE 8 FOR CUNYERSION.
INCREMENT FTR TO WEXT CHRR.
SKIFS TO SAYE BASE.

LORDS BRSE 16 FOR CONYERN.
SHYES BRSE IN BASE#R

GETS @

(LOE NUMBER OW STRACKD,
CLEARS HI OF PRSE.
GETS CHAR TO CONYERT.

INC TO NEXT CHARALIER. O

Lsug R

CHF A
8LT
CHE A
BLE
SuB A
CHF R
A

T BGE

STX
AUL AR
B5R
ADD #
Ak B
FS5H A
LDX
ERA
PUL £
RTS

#2780

5@
418
- ASC3
#16
RESIT
7

AENTT
DIGIT

" TR
QL T>
DIGIT
#a

THP
NXTCHK

#16

- TESTS FOR ERND-0F-5TRING. .
AENIT |

EXITS IF END.

FORMS B, C 00 NUMRER.
TESTS IF DECIHAL DIGIT,
SKIPS IF DRECINAL.

TESTS FOR END OF STRING.
EXITS IF NOT A HEX DICGIT.
FORMNS A HEX B.C.D. DIGIT.
TESTS FOR EHD-0OF-STRING.
EXITS IF CHRR > “F"
SAYES DIGIT FOR RDD.

SAYES INDEN REG FOR MULT.
RESTORES L0 OF "MUMBER".
NUMEER GETS NUNBER *# BASE
NUMEBER BETS NUMBER + DIGIT.

SAVES L0 OF NUMBER,
RESTORES STRING FOINTER.
GOES TO CONYRT NEXT CHAR.
RESTORES "NUMBER™ IN BA.
RETURNS TQ CALLING FPROGREAM.
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FAGE
ar4nt

o
¥ )E
gadid
Bad4as
aodas
Ba4a7
au4as
Ga409
gp41a
. Bad1l
aag1z
gaqez
go4i4
o418
ga4i6
aa4div
aa418
- Ba449
cadza
&gd g"J.
Bag2e

Uﬁ4~¢
gaq24q
BR42E
adzs
Ba427

.
EE4ZS

60430
68431
Ga43z
GA433
63434
435
80436
ga437
pa438
0439
B6448
3441
aG442
08443
aa444

00445
00446
o447
aa448
0a449
60450
G451
aa4s2

Wi
434
L8455
18456
oa4s7
va4Ga

PDE-YIN

ees
: BINARY TO HSCII
* B
* THE BINARY TQ ASCII CONVERSION ROUTINE CONVERTS
* R 46 BIT RINARY NUNMBER IN THE BR REGISTR (REG B & REG A2
#® TQ A STRING OF RSCII DIGITS.  THE RSCII STRING CAN BE IN
¥ ANY BASE FROM BASE 2 THROUGH BASE 41, THE YRLUE QF THE
* BASE IS LOCATED IN THE ARITHMETIC PSEUDQ-REGISTER ARE
* (ARE IS LOOCATED IN BYTE ARSI [LQC 41 AND RRZ [LOC 51D,
* WHEN THE ROUTINE IS ENTERED. THE POINTER TO THE OUTPUT
¥ LOCATION IS5 PASSED IN THE INDEN REG.  WHEN THE RQUTINE
* EXITS, THE INDEX PQINTS TQ THE LAST DIGIT IN THE STRING
¥ PLUS ONE.
# CONVERSION IS DOKE BY THE NETHOD OF REFEARTED
* DIVISION,  THE LOW ORDER DIGIT IS FORMED FIRST. THE
# DIGITS ARE THEW PLACED ON THE STACK UNTIL CONVERSIUON IS
* COMPLETED.  THE DIGITS RRE- THEN POPFPED OFF THE STHACK
* AND FPLACED IN THE QUTPUT STRING. THE TOP-0F-5TRCK Is
¥ INITIRLIZED TQ HEX FF TO TELL WHEN ALL THE DIGITS
* HAVE BEEMN POPFEDR OFF THE STRCK.  AFTER THE DIVISION. THE
®* DIGIT (THE REMAINDER OF THE DIVISION COFERATION)
¥ I8 LOCRTED IN THE AR @ PART OF ARA (BYTE 7). NHEN
* THE QUITIENT OF THE DIVISION IS5 8. THEN THE CONVERSION
# 15 COMPLERTED.
L
#
}#‘ V L

FFed DF €@  BINASC 5TX ThF SAYES OUTPUT FOINTER.

FFag 34 LES SSETS THE TOP-0F-STACK TO

FF&y 3@ 58 ARLL ONES TO TELL END OF

FF&eg oF €0 LR B8 ACHAR STRING (LAST CHAR IS

FFeH &3 6@ con i, 8 SRUT ON STACK FIRSTD.

FFeC DE @4  BINT  LDN WRE RESTORES DIVISOR (BRSE).

FFeE DF &g 5TN ARAR-—

FFeg 8D 3D BSR - ( ﬁXVIDEB * QUOTIENT IN BR GETS THE
% REMAINDER OF # TO BE CONVERTED: REMRINDER IN ARAR GETS
¥ THE LOW ORDER DIGIT. '

FFez2 97 &2 ST A THPL SAVES A OF BA.

FFid 86 &7 LDR A RRG LORD DIGIT (REMRINDERD.

FFre 3& PsH A - STRCK DIGIT (REVERSE ORDERDY. G

FFFF 28 2 LOoR A THP1 RESTORES A OF ER..

FFra 40 TST A - STESTS IF QUATIENT IS = @

Frer 26 F@ ENE BINI ACSIGNIFYING THAT

FFFC D ST B~ ATHE CONVERKSION

FFPD 26 ED EKE EBINI 15 DONED.
e

FFFF DE €@ BINSTR LDX ThF RESTORES QUTPUT POINTER.

FF81 32 8ING PUL A .~ UNSTHRCK A DIGIT.

FFez2 4D rsT 7~ TESTS IF NEG (END?).

FFaz éﬁ 81 . BPL BIN4 SKIFS IF A DIGIT.

FF85 3 _RTS R ENITS FROM SURRQUTINE.

FFQm/ TWQEWW BIN4 CHF R #9 TESTS IF RESULT IS5 HEX.

{ &F €12 . BLE BING { SKIFS IF DIGIT NOT HES.

FF”H &8 o7 | ... RPD A &7 FORMS HEX VALUE OF DIGIT.

FFag §4w~ﬁ f BING RDD A #£°0 FORMNS DECIHAL CHARACTER.

FFGE AV va STR A .5 QUTRUTS CHARACTER

FFso ag INN FOINTS TG NEST CHARARCTER

FF31 20 EE BINZ GOES BACK FOR NEXT DIGIT.

BRA
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5’%@ 502
gasns
S84
&ﬁ a3

810

FFa3

i FE944

T
7 s
FFag
Firag
FFan
FESR

Froo 8

27 FESD

3 FFOF

? FFAL
FFAZ

' FFRS

K?’Ef;”ﬁ f

L FERS

FFAg
FFAC
FFED
FITRE

PDS-YIN

e,

Nt a)
e, g
S

we

)
dF
oSF
e}
G
59

-

oy
B
.y
[
DS
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26
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Cak
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MULTIPLY ROUTINE

CTHE MULTIFLY ROUTINE MULTIPLIES THO 16 BIT EINHQV
NUMBERS TOGETHER TO PRODUCE A 16 BIT RESULT. THE LA
REGISTERS AHD RRA (BYTES & & V) REGISTER RRE ULED.

THE CONTENTS OF RARA ARE UNCHANGED ’FWN FROGEAMN EXIT.

BA GETS BA ¥ ARA

MULTIPLYING 15 RCCOMPLISHED BY REPERTED ARDITIONZ
OF ONE OF THE DPERATORS COPERATOR ARAY IMTO THE RESULT,
THE RESULT STARTS OUT WITH A £ERD YARLUE wa Ix SHIFT
OVER ONE RFTER ERCH APRITION.  THE HIGHEST ORDER YRLUE
Is %Dﬁbﬁ IM FIRST ARD THEN. GOIKG TQ THE “IMJT
CTHUS SHIFTING THE RNSHER LEFT ONE TO ERING IN THE NENT
RIGHTHOST DIGITY GEYTIHG THE NEXT LOMERNCST SIGNIFICHNT
DIGIT. THE NENT RIGHTNOST BIT OF THE OTHER OFERANDG
CTHE OME QRIGIMALLY IN £R) 15 TESTED. AND IF ONE.
AKOTHER RDDITION TRAKES PLACE.  THIS IS REFEATED UNTIL
THE FINAL 5UM 15 FORMED.

MULTIFLY ALGORITHM:

?FULT - STROK BAs BA GETE &: SET COUNT ?RLU” T0Le
FULL:  SHIFT &R L&FT i

e
S
S

SHIFT LEFT ORIG BR VALUE ON STACK INTO CRERY:
IF CRRRY = @ THEN GO 7O NULZ
Eﬁ JETS BA + ARA:

#LLE: &rbﬁﬁ%ﬁ%? COUNT

¥ % ¥ ¥ &

MULT  PEH R -

IF COUNT # 9 THEN GO TO MULL ELSE EXIT.

PUTS THE ORIGINAL CONTENTS

FsH B - QF BA ONTO THE STRCK.
oA R O#16 LOARS COUNT ‘»’f’LUE’
“SH B - UNTO THE STHL
CLR /A - BA GETS :Eﬁﬂgﬁ.
CLR B
L TsK. - SET INDEX TG 5TACK
MuLL  RSL A - SHIFT LEFT BA.
RoL B
fsl i N SHIFTS ORIG. ER OPERANG
ROL b Y ONE LEFT INTO CHARERY. ,
8CC MULZ SKIPS BDDING IF CARRY = 6.

ADD A ARG 1 ER GETS BA + ARA.
a0 B ARL

MULZ  DEC @8 TESTS IF DONE,
CUEBNE. . HULL. c. . GOES BACK. IF NOT DONE.
THE CLEANS UP THE STRCK
NS
INS

RTS EXNITS ROUTINE,



11 PRS-VIN

I

RIVIDE ROUTINE

THE DIVIDE SUBROUTINE ﬁz TRES THE 4o BIT NUNEER
IN THE BR REGISTERS BY THE m BIT NUNBER IN THE FScUDRO
REGESTER ARA (LOUATED IN BYTES & & 7). UFON EXNTTIRG,
BA WILL CONTARIN THE Qﬂﬁ?fﬁwf OF THE DIVISIGN AND RRA
WILL CORTAIN THE REMARINDER.  THE DIVIDEND PR IS ﬂ[VIDEO
EY THE DIVISOR RkA {I.E. [BAJARR 2

‘ aEod

£ »«\q“ma

Gop fua Py

DIVIDE ALGORITHM:

*PI%IM: NE 4 GETS BA (BR IS5 PUT ON THE STACK):

4 # N2 GETS THE 46 BIT ARA YALUE (ARA PUT OH THE STACKY:
3 #  COUNT GETS 1+ THE NUNEBER. OF NQ%’I&%ILILHNT SITS IN
3 * THE DIVISOR [LEFT JUSTIFY 1.2 TQ FIRST 1 BIT. COUNT -
# GETS 1 + THE # OF LEhﬁfﬁ“ ZERQS IN Ki.21 [COUNT WILL BE
* Frart 1 T0 1716

* PR GETS K3, 4 [RESTORES BRI

®  NI.4 GETS L iuﬂig*w5£:”ﬁ THE BQUOTIENT1:
FHIYS: ﬂﬁ GE - ;
,}g I;’;“ 'i‘ .”,‘_ Fid

'i
i} G

o L
. ¥
(el 2N

@ e o
Bk}
ag P

bet

& ":.e; ’;ﬂ
ot God

éj'k 3

: CEODIVIBEHD IN BR < DIVISOR
w IH sl & (RS 8 BER 4+ KL, 2 [ORIGINAL BA
®ELUE RESTON A LEARED ELSE CRARRY IS 5ET:
*&‘“” ¥Z. 4 [OUNTIENT] GETS CRRRY LEFT SHIFTED IN:i

Ml 2 (RIVISURI GEVS SHIFTED RIGHT ONE PLACE NWNITH ZERU
FILLED IN FROM THE LEFT ZIDE:

DECREMENT COUNT.

EXIT IF DONE ELSE GO TO DIV

Q*F"‘:"’?@
f“;%j

TR o E R O®EE R

IVIDE PSH A LOADS DIVIDEND INTO X3, 4.

FSH B
: @6 LiR A ARL LORGS DIVISOR FROM RRA.
N e Lpa B ARG
£ PSH B =~ - PUTE DIVISOR INTO X1.2.
PsH H
DeESs SET UP SPRACE FOR COUNT.
SR -, S INDEX GETS STACK POINTER.
- S5 Loa i #1 INITIBLIZE COUNT.
KRR Sk TST L. TESTS FOR HI DIVISR BIT CON.
28 U enI D{VE TKEP” IF 0N
' DIva INC A COUNTS LERDING ZEROS.
8 2 AsL J;S LEFF JUSTIFIES XNl 2.
S il Rai. 1%

i 28 o aNT pIv2 SKIPS IF NO LERDING ZERQ.
fﬁqfﬂ FFC@ a1 il CHE R #17 TESTS FOR RLL ZERC DIVISOR.
FlOFFCS 26 FG ENE 0IYi GOES BHCK IF BITS LEFT.

?J FECH AT g DIVZ  STR A XA SETS ud??iﬁ
RGOS F & & Lo B 30X EA GETS ORIGINAL
LLa7d LR R 4N '*1"‘*’?i-*4’° "?i_Lfé?
HRESE SR Fa N L N34 FOR FORMATION

CLR 4. ¥ UF THE QUOTIENT.



- PRGE

aas7e
QBSTY
HAEEE
HASEL
Gas32
PES83
aa584

BES85

- g@sgs
aa5a7
aasss
ae5as
aa5aw
- gpsat

- Baass

- 69594
- a5
- 68536

. eassry

- BB53R
; Basss
- apsee

R UL

- easaz
ke

- aasad
| BBERS

- ggsgs

aBEarT
 0a508
80689

basle

gae11
gasl12
ggels
- TOTAL

aLz

FFD4
FFDE
FFDE
FFDA
FFDC
FFDE
FFDF
FFE1

FFEZ

FFE4
FFE&
FFES
FFER
FFEC
FFEE
FEF@
FFF2
FFF3
FFF4
FFFS
FFFE

FFF?

FEAE

FEF8
FFFA
FFFC
FFFE

ERRORS @tigee

FDE-Y3IN
DIYZ

Ra
E2
24
RB
ES
ac
20
ap
&8
&z
&d
-1
&R

Z6

D7
a7
31
31
=1
33
32
33

£
€l
er
£z

€L
£l

£
63
€1
€2
€8
E§
€ig

&y

8164
FE4#
aios
Foeg

DIV
DIvs

o
IR

SWI
RST

* % % E ¥

END

SUB A

SBC
ecc

APD A
ADC B

cLc
EBRA
SEC
ROL

B

rROL

LER

ROR
DEC
ENE

STA B

STAR
INS
INS
INS
PUL

FUL

RTS

FDB

FD
Fboe
FDE

END

a

B
A

o $FCoe RESTART YECTOR ADDRESS.

g 3':'" START OF DIVIDE LOOP. ,

1.

DIv4  SKIFP IF DIVIDEND < DIVISOR.

2 N RESTORES DIVIDEND IN BA.

1. N '
CLERRS THE CARRY.

DIVES SKIPS WITH CARRY CLERR.
SETS CARRY T0 1.

4. X SHIFT CARRY INTO

Sa N QUOTIENT X3.4

1.8 SHIFTS DIVISOR X4, 2

& N RIGHT ONE.

@, N DECREMENTS COUNTER.

DIYS GOES BACK IF NOT DONE.

' ggé STORES REMAINDER IN ARA.

" CLEANS UP THE STACK.

STORES ~ QUOTIENT IN BA.
EXITS ROUTINE.

$alvq INTERRUPT REQUEST VECTOR.
BKENTR  SOFTWARRE INT. YECTUR HDDR.
fo1e8 NON-MASKAELE-INT. VYECT.

%

OF FPS SOURCE LISTING.
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