
. L 16 D1 SI:LAXIIER 
;S*##*##*#b+#f+*###**##S#SS##S*SS#S*b#I*# 
.: t b 
f t:::~:: 1::: EEEEE RR@R N AAR LL .p ' L 
,: # l:::\< l:;:}::: EE F'R R ' P 4 4 4  t.4 AA A LL b ;+ ~1~1::: EE RR F! .kdt.J~ N AA A LL L 
.: t t<KK EEEE RRF:R 'i.t~t414t.l AHAHA LL 4t 
: < EE RR R $W NN AH A LL 'S 
: # 1:; Kt:: E E RR R Plt4 t4t-4 AA A LL S 
.: * Kt::: /:::K EEEEE RP, R t-lt.4 HP4 AA A LLLLL L ;* * 
;d*S**************#*#*#***##*###Stt**d## 

;*+++*t+#*#+##+#*S***###t*b***#*f#6#d*#L 
; d C:G4 MERt.4AL S 
.: MEMORY AND I ,...'O DEPEt4DENT ROUT I NES d 
.: t DF.:I:~,2It.IG THE HARDWHRE OF' THE # 
,: t FI:II,LI:I~.J 11.413 CBM MODELS : 1 
: C:l:lMtltzlDORE 64 (t-jT!SC OR PAL '41 DEC3 :I Z 
,: f rI:l:lP'+R 1 l3HT (C:) 15353 @'f L 
; t C:UMIIOUOF.rE E:U::; 1 I4ESS MACH I t.lES (CE:H > # 
;+*~***t+*+~+*S*#m~m#+~*tt#~m*#s#*Qs*~~ 

;#**St+S+#+*#S**####*S#####S**#1)!##S##*QL 
r t  THIS SQF'TWHRE I S  ~=~-IF:IJISHEXI FOR IJSE S ;* USE 11.4 'THE '1r'IC OR COMMODORE COMPUTERL 
; S .:ER SES Ot.4Lt1'. 1): 
.: * * 
.: S IzI:IF' I ES THEREOF MHY t.ICIT BE PROV I LlECl S 
.:S OR MWDE AVHI LHBLE F I ~ R  USE ON At4Y L 
.:S CITHEFl !~;'T'!-;TEM. S 
.: S S 
.:S THE I t.IFOF:MHTIOk4 I N  THIS  DOCLPlEt4T I S  # 
; S SIJE:.JEII_:T 'To CHRt.jl:E CJ 1 T ~ 0 l - l ~  NIJT 1 CE. L 
,: * # .:+ t.412 EE~;Pl~l t .4!~IBILIT '+ I!:; R "  .~.DUI'~ED FOR S 
.: d RELIHBIL ITC OF THIS SOFTWRE. RSR #! 
: * L 
,:+St*+t+t*+f*Q*+#++S#*#$##S##S#ISSS#SS## . E 1.4 D . L I E: CIECLARE 



L I N E #  LZIC: C:OCIE L I N E  

+=$I:II~~I:I ;DECLARE 6510 PORTS 
D65 1 *=$+ l :G510 DATA DIRECTION REGISTER 
R65113 *=++l. : 65 10 DATA REGISTER 

$=$~I:II~I~ ;MIS!s 6510  REGS 
.: $1 I RTUHL REGS FOR MACH I NE LHNGUAGE MOt-4 ITOR 
F'CH +=*+ l  
F'CL *=*+l 
FLGS #=$+l 
AIZC *=*+l 
>.::R *=*+ 1 
11, T F. *=++l 
5; p *=#+ 1 
INVH *=$+l 
I/.I*$jL *==$+l 

:USER MODIFIHBLE IRQ 

$ =$PO 
STHTCl!3 S=*+ 1 
,: l:RFHC $=++;-2 
2;TI(EtT' *=$+ 1 
!y,)):;'T *-*+l 
'1)ERCt::: $=$+ 1 
1::3pu *=*+l 
E:Sl:lUR S=*+ 1 
S'T't.IO $=++ 1 
:.:SHY #-$+l  
LDTND $=*+ 1 
DF'LTtJ *=*+l 
[?FL'Tl:l *=t+ l 
F'RTP $=$+l 
DPSW *=++l 
M!:;GFLG i#=i#+ 1 
F'TR 1 
T l  $=$+ 1 
TMPI: 
F'TR2 
T2 *=*c 1 
TIME *=*+3 
R2cl;-2 
F'C:t.ITF: #=#+ 1 
; PTC:H *=$+l 
E:SOIJT;.: i 
F I R T  #=*+l  
C: 12 1-1 1.1 T 
ct.41-UN *=*+ 1 
BUFF'T +;.=b+l 
I t.113IT 
5;HC:NL *=*+ 1 
B1 Ti ' : I  
REH +=$+l 
R I 1.4 13 t.4 E 

*=$+ 1 
RIDHTA 
FlKlFLG *=$+l 

: I JO OPERATION STATUS BYTE 
:CORRECT I ON FACTOR UNUSED > 

.:STOP KEY FLHG 

.: TEMPORR'RY 
;LOHD OF: VERIFY FLAG 
:IEEE BUFFERED CHAR FLAG 
.:C:HAR El-IFFER FOR IEEE 
.: CA!S!SETTE SYNC: # 
;TEMP FOR BRSI 14 
:INDEX TO LOGICAL F I L E  
; DEFAIJLT INPUT UEV ICE # 
.: DEFHULT OUTPUT DEVICE # 
.: C:HSSETTE PHF: X TY 
;CASSETTE DIPOLE SWITCH 
;BS MESSHBE FLAG 
JCHSSETTE ERROR PASS1 
.: TEIIP0RHR7 1 

.:CASSETTE ERROR PASS2 
;TEMPORARY 2 
;24 HOUF: CLOCK I N  LJGOTH SECONDS 
:SERIAL BUS USAGE 
:CASSETTE STUFF 

1:: I..lt-]US.ED ) 
;TEMP USED 87 SERIAL ROUTINE 

;TEMP USED BY SERIAL ROIJTINE 
:CASSETTE SYNC COUNTDOWN 
;CASSETTE 8UFFER POINTER 
JRS-232 RCVR INPUT B I T  STORAOE 
.. m ~-'AC"' -. .-*.I* ETTE SHORT COUNT 
:R!:;-232 F.C1~)R 8 1 T COUt.IT IF4 
.: C:ASSETTE REACl ERROR 
;RS-2332 RCVR FLAG FOR STRRT B I T  I 
: CASSETE READ I NG ZEROES 
; R!%--232 RC1~)R &I"+E BIJFFER 
; C:A!:;SETTE READ MQDE 



R I PRT'T' 
5;HCt.jb.l *:=*+ 1 
SHL *=t+ l 
SflH *=S+ l 
EAL +=*+l 
EHH +=*+ 1 

.:RS-232 RCVR PRRITY STORAGE l 

.: C:H!:;!i;ETTE !3HI3RT C:NT 

DECLARE. . . . . . PAGE OOTJ:S 

L I NE# LIX: CCICIE L I N E  

I I 1 1 : 13 I:I E:;:' 
01z11 1 4  lalJB:s 
i313115 lIll:!B9 
00116 1:ll:lBH 
l:ll2 1 1 7  CIOE:E: 
001 1% Oueti 
i:ll1l1 19 OOE:D 
i33120 l3OE:E 
lzll]121 u!llf:F 
130122 01~l::l:l 
[I C1 1 2 3 IIIIII C: 1. 
130124 01:ll::l 
I:IC1125 l:ll:lC:2 

CPlPI2 *=*+l 
TEMP *=*+l 
THPEl *=5+2 ;ADDRESS OF THPE BUFFER # l Y .  
E: l' TT!Z .: R!5-232 TRt-43 B I T COl-lNT 
!St.I!SW 1 *=*+l 
t.lXTB I T .FRS-232 TRNS NEXT H I T  TO BE SENT 
D I F F  *=++l 
RClDHTA ; RS-232 TRt.4S BYTE HLIFFER 
PRP *=*+l 
Ft.ILEt.4 *=b+ l ;LENGTH Cl-lRREt.4T F I L E  t4 STR 
I- H *=*c 1 ;CURRENT F I L E  LOO I C A L  ADDR 
SA +=S+ 1 ; C:lJRREl~4T F I L E  2NU ADDF: 
FFI *=1+ 1 .:CURRENT F I L E  PRIMHRY ADDR 
FF4HDR +=f+2 ;AUClR CURRENT F I L E  NAME STR 
ROFRT'r' .: RS-232 TENS PHR I T V  BUFFER 
I:IC:HHR +=*-I- 1 
F$E:Lt:: *=*+l .: CHSSETTE READ BLOCK COUNT 
Pl'T'CH *=*+ 1 
I:AS~ #=*+ l  .: IZASSETTE MHt.IUHL,'CONTROLLED SW I TF 
TNF'O 
!STAL *=#!+l 
STAH *=#+ l  

T.1EMIJ!S!S ; CRSGETTE LI~IACI TEMPS c 2 B' fTES) 
Tr4p2 ?#=*+g 

; '8:'HR I AE:LES FOR SC:F:EEt.I ED 1 TOFF: 

LSTk: *=*+.l. ;KEY SC:HI.I INUE>.; 
,: t:;FST t=*+ l .: t:::E1f BI:IARD !3H I F T  FLAG (Ut.IUSEU S 
t.4 D X #=6+ 1 : INDEX TO KEYBORED Q 
R84!3 *=*+l .:RV5 F I E L D  ON FLHG 
I t.ICIX *=*+ 1 
L::;::<P +=f + l .:X POS HT START 
L!:;TP 
t'FD>.:: #=.#+l ;!SHIFT MODE ON PRINT 
E:Lt.4Sl.I #=*+ 1 ; CUF:SOF? BL I t.4K ENAB 
BL~JI:T *-*-I- 1 .: Cl:lUt.lT TSS TOGGLE CUR 
Ci[IE:Ltj *=*+ l ; CHAR E:EFIXE CI-lF:SOF.: 
BLt.41Ilt.j *=*+ 1 :Ot.4/'0FF BLIt.JK FLAG 
C:RSld *=*+l. ; IF4PUT 'V'S GET FLHG 
F 1.4 'l- *.:-*+2 ;POIt.4TER TO ROW 
; F'ICIIt.4T +.=#+l. (Ut~4I_I!~;ED) 
Pt.ITF.: +=*+l : PO X NTER TO COLUMN 
QTSCJ #=Q+ 1 ; QUOTE S14 I TCH 
Lt.IMX #!=*+l ; 40/8lIl PlJS 1 TQf-4 
TBL::<: #=*+ 1 
DWrH #!=*+l 
INSRT #=*+ l  : I t.IE;Ef?T MODE FLAG 
LDTR 1 *=#+;?G .: L I NE FL-AGS+Et.#XPACE 
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; REl:: I E1.:'ER !:;'TI:IEAGE 

; I t.]B 1 T f=f+ 1 .: I t-jPiJT E: l T Sl-KlRAGE 
; E:ITCI +=*+l Ci_lUbfT 1t.l 
.: R I t.Il11t.IE f-f+ 1 ;FLHG FOR STWRT E 1 T CHECK 
: RIDATfl *=++l ;BYTE 11.4 BIJFFER 
.: R IPR'rbr' +=++I :BYTE I 14 PHRITIT' STllRACiE 
RIDBE *.:-*+l .: I tJPlJT BUFFER I t4DEX TO END 
RIDES #-*+l ; INPUT BUFFER FO I t4TER 70 START 

E TWAt.]!sr'l I T'TER STORACiE 

.: DITTS #=++l ;# O F  B I T S  T O  BE SEt4T 

.: t.IXTE:I T +=f -t 1 ; t.jE:x:T E: I T  TO BE SENT 

.: Rl1IFRTY +E++ 1 .:FAR I TIT1 116 B'fTE SEt.iT 
,: ROCIHTA *=++ 1 ; eST'TE E:IJFFEF: OUT 
RI:IDF~!~ +F++ 1 ;OUTPUT BUFFER I t4DEX TO START 

;OCITPUT BCIFFER IHDEX TO END 

; HOLDS I RQ DUR I t.413 TAPE OPS 

.: RS-232 Et4HGLES (REPLACES IER? 
; TOD SEMSE DUR I bICi CHSSETTES 
iTEl lP  STORAGE FOR CASSETTE READ ROI 
.:TEMP 01 IRQ I NE1 I CATOR FOR CASSETTE 
;TEMPORARY FOR LIME INDEX 
.:FHL NTSC F L A G  O=NTSC l=PAL 

#=$13:301:1 .: REM PROGRAM I h4D I RECTS l Q > 
#=80:3530+20 ; REM KERNALJOS I NDI RECTS C20> 

C:It.j14 #=#+2 ; I RC! RAM VECTOR 
[::E: I f.I'+ f = f +2 .: E:RK I t.ISTR RAM VECTOR 
t.IM]:t.I'*j +=#+2 .: W I RflM VECTOf% 
11'3p~t.4 f r#+;:? .F I t.tD I RECTS FOR CODE 
1 C:LO!SE .: COtJFlZlF:MS Till t::ER!.IHL SPEC 8/19/80 
ICHKIt.4 #=f+2 
I C:t<OUT #=#+2 
ICLRCH #=46+2 
IBASIf.4 *=*+2 
IBSOlJT f=++2 
ISTOP !#=#+S 
1GETIt.I *=f+2 
I C:LAI,L #=*+a 
I-ISRI~MD t=#+2 
ILOWEl *=*+2 
1 Sfql<,!E #=f+2 



'TBUFFf?, +=f e 1 9 2  .:CASSETTE DHTA RUFFER 

~ECLHRE. . . . . . PRGE 0006 

?+. =$DCl~ll2 ; DE'sl I CE 1 6526 (PAGE 1 IRQ)  
I: I:I L 1.1 ; t<EteE:OARD MATR I X 
DlPRA #=++l 
R 111 1.4 :S : KE'T'BOARD MATR I ).; 
DlF'RB #=#+-l 
Ell UElRFl t = + +  1 
DlDDRB + = # + l  
U l T l L  *=#+ l  
D l ' T l H  *=#+l 
D1.TZL *=#+ l  
D l T 2 H  #=++l 
D 1 TOCl1 S=#+ l 
D1 T I ~ Q S  +=*+ 1 
CI 1 TOClPl d=d+ 1 
D ~ T I ~ D H  #=#+l  
D 1 !SUE: S=++ 1 
D l X C a  #=#+l  



TIMRE: =$l9 

I 

; DEV I C:E2 C 5 2 6  PACiE2 t4MI > 

.:G526 CRB ENHBLE ONE-SHOT TB 

; TAPE E:LI:II:I< TYPE!:; 

El3 T -S' -.-I ;Et-ICf OF TAPE 
BLF = l  .:BASIC LOHD F I L E  
E: [I F' = ..- '7 ;E:HSIC: DHTH F I L E  
PLF =:I :F I XED FR~OBHM TYPE 
EXlFH =4 .: BHSIC DHTA F I L E  HEADER 
RUFSZ = l32 ; E:UFFER S I ZE 

.:!ziC:F;EEt.I EDITOF: I::i:lt.I!'=:THt.ITS 

LLEtJ =40 : S I NOLE L I NE 40 COLUMNS 
~ ~ ~ 1 . 4 2  =$31:1 .: DOI.!BLE L I t4E = 813 COLUMt.IS 
t.IL I tJES =Q5 ; 25 R11ll11S 131.4 SCREEI.I 
LtlHITE =$01 .: 14H I TE SI'I:REEN C:OLOR 
BLI-IE =BI:IG :BLUE CHHR COLOR 
CR =$[l : 1'I:HF:R I HOE RETI-lRb4 . END 

*.--$E~I:II:I ;START OF COMMOOORE G4 KERNAL 
L I E :  EUITOF:. 1 



3CRFEt.4 EEDI TlzlR. . . . . . PHGE 0008 

I t.lf@Lnc ClIlnE L I t.E 

3111332 E ~ O O  plk::.{C:HR=30 
311:::33 E5lzllzf t.ll,~pyq~'=z :MA>:: t4,IME:EF; OF PH'T'SICAL L I NES PER L 
30:3:34 E960 
31]:2:1:5 ESI~CI ; Ut.lDEF' 1' t4ED FUt4CT I Ot4 ENTRY 
30:336 E5OO C 

,112337 E500 .: I-ItJDEFD LUX #O 
31:1:338 €500 ; IJt.lnEF2 LDH IJt.{M!sCi ,X 
313339 c E500 ,: JSF.: PF:T 
211:3411 ESC(CI m It.Jx 
30341 E50lzl : C:P$( #I_ I~ .~~~SI~~- I . . I~~MSG 
312:342 E5012 ; BtJE Ut.4.IOEF2 
313343 ~501:1 ,: SEC: 
112344 E5013 ; F.:T!S - - .-, ,11-1.:$45 E500 ; 
30:34K ETl2O .: UI.IME;G . EItT'T $[I,, ' .?HD1$fit.IC:ED FUt.IC:T I Ot.4 b46T A o A I  LfiELE' ,$D 
3c136 E 5 l~ll~l ; lJt.dMSG2 

- E,,, :l 1-1 .:: 
20349 ESQCl p F.:ETlJRtJ ADnRE!S!Z; IIIF 6526 
-1 6 1:: 5111 E15-,lIlllI 



I ~IIBH!~E LDx #.:::D 1 PRH 
LD'T' #>U 1 F'RH 

'1- I:; 

:RETURt.J PlH::.:: RI'JWS, C:uL!s OF SlZREEt-I 

,-. T .=J-.Fr'ORG I-D::.< #LLEI.I 
LD'T' #t4L I IJES 
R 'T !? 

; REACI/'PLIIIT CI,IR!ZOf?. PIIS I T  1 OH 
? 

PLOT BCS PLOT 113 
ST::.:: TeLx 
ST'T' P t4TR 
JSF: STI-IPT 

PL1:I.r 1 CI LD%: TBL::.:: 
LD'T' Pt.ITR 
RT!Z 

; INITXHLIZE I..,'O . J' 

CINT 
C 

.: EE;TAE:L I SH SC:REEN MEMORY 

213 AO E5 .JISR Pflt.II11: i SET CIF V I S: 

H3 [!I:I LDA #Cl ; tlAKE SClFlE CIE'RE I N  PET MODE 
QD 31 02 STH MODE 
:::5 CF STA E:Lt.Il:lt.l .:WE DOtJT HAVE A GOOD CHAR FROll THE S 

10:38:> E522 A3 4.8 LDH #.::!sHFLQG ;!SET !ZHIFT LOGIC INDIRECTS 
1llzl384 E524 8D 8F 0 2  5;l.H t<E'$Lnl: 
110355 E527 ER LQH #)!SHFLi:!l3 
,11:13%rr'. ~ 5 2 ' 3  :::[I 9111 132 5;l.A KEPLCII~~+ 1 
313:387 E52C: H3 1:Ifl LUA #l13 
30388  E52E E:D 8'3 0 2  !:;TH XMAX .:MAXIMUM TYPE AHEAD BUFFER SIZE 

-- 

2~,.F?EEtJ ED I TOR. . . . . . PHGE 00!39 l- t I tJE# LOS: C:ODE L I NE 

!STH DELH'T' 
LClH # l 4  ; I N I T  COLOR TO L T  BLUE 901227-03WkM 
!?TA I;I~LI~R 
L.DA # 4  
STH KOUtJT ; DELA'T' BETClEEtJ KEY REPEATS 
LCIH #$c: 
!sTH BLt.]CT 
!:;TA BLfJSbJ 
I-EIH H I BHSE .:FILL H I  BYTE PTR TABLE 
IIRR #$@I:I 
T H 'T' 
LDH #O 
TA):: 



LF'S1 STY L[:ITB1,,::.:: 
I: L i:: 
HDC: 4kLLEI.I 
@[:C LpS2 
I  IT' : CHF:F.:'T' EIUMP H I  E:'tlTE 

LpS2 1 t.j% 
CP3: #NL I !JES+ 1 ; DClt4E # OF  L I NES'? 
Bt4E L P S l  .: 1.40. . . 
LClH #$FF .:TAG Et.IU OF L IME THBLE 
S'rn LD'rB1 .,).< 
LDX #NLI  tJE5;-1 ,:CLEAR FF:I:IM THE BOTTQII LINE UP 

lZLEAR1 J!SR i;LRLN :SEE SCROLL ROUT IbIES 
DEx 
BPL 1:LEHRl 

I SCREEI.4 EDITOR. . . . . . PAGE 111L1113 

I LIt.IE# LOC CODE L I HE 

.:HOME FI-It4CT 10t.4 

!.4XTD LDt~ '  #l3 
ST' i  FtJTR ,:LEFT COLUMN 
::;T*~' T B L ~  .:TOP L I N E  

; I.1I1l1*)E CUR!SOF: TO TE:LX, P!.jTF: 

STI-IPT 
LD;:.; TeLX ;OET CURE!.IT L I H E  INCIEX 
LClA F't4TR ; GET CHHRHC:TEF: PO I teITEF: 

FNB!3TR LDY LD'TE: 1 ,>:: .: F I ND BEG I N  I !.]G OF L I NE 
E:PlI STCIK ;BRANCH I F  STHRT FOUND 
1: l.. C 
ACIC #LLEt.I .: ADJUST PO I MTER 
STH PNTR 
DE:.: 
BPL Ft4DSTE: 

sTQt< J::;R SETF'!+IT .: SET UP Pt4T I IJCI I RECT 90 1227-Q3#bb*# 

LDH #LLEN-1 
1 1.4 :.; 

Ft.IBEI.4D LD't' LUTE: 1 ,, X 
BP11 STClO!.IE 
CL[: 
ADC #LLEN 
I t4X 
BPL Ft.ICIEt.ID 

STH Lt.IM::.:: 
JMP SI~I~ILI~IR : MHKE: I:I:ILOR F'I~II [.ITER FOLLOW 901 227-02 



PAGE 

F 1 t.lpl-.l T' C: F';:.:; 1- I;; ::.;F:* .:C:HECK I F  Ot.I E;APIE LIt.IE 
E: E i,:! F FP U::.:: .:IT'E!Z. . . RETI-IRt-I 713 SEND 
.JNF' F1 tJDS7' : CMECK I F IlJE LtiRHPPECl DOWt.4. . . 

F 1 t.IPU:x: F;;:TS 
t.4 Cl F' .: t:::EEF' THE SPACE THE SAME. . . 

PHt.4IC LDA #3 
!:;TA DFLTC! 
LDH 520 
STA DF1,Tt.I 

.: I t.4 I T '4 I C 

11.4 I To LUX #47 ;LOAD ALL V I C  REGS W* 
PX4 L.DA 'T'*)IC-~ ,X 

!37'A ',,jTI;F:EG-l , X  
fi E 
BEIE PX4 



00505  E5EO 
003136 E5E2 
I:II:I~I~~ ESE4 
0051118 E5E7 
133509 E5EH 
00510 ESEC: 
0051 1 ESEE 
1313512 ESFO 
131:151:3 E3F1 
Cl1115 1 4  E5F3 
00515 E ~ F G  
013516 E5F9 
00517 ESFH 
00318 ESFC 
00519 ESFE 
005213 E6130 
131:153 l E602 

H5 C6 
85 Cl: 
&D 92 132 
FQ F;.' 
3 C, 
1. c* 
H5 1::F 
F111 OC: 
H5 CE 
RE :37 132 
HlLl 130 
534 CF 
.- ~I:I 1 3  EH 
2l:l E:4 E5 
1:9 813 
D111 1 111 
H% 1113 
78 
p, .- -. .- u=*b I-. b 
E:D E6  EC: 
9u 7 6  02 
C: H 
D13 F7 
FO IzF 
C3 i_'lD 

C8 
H4 D5 
:::4 [IQ 
B 1  D1 
C:p 20 
0117 1313 
$?G 
DC1 F7 
C: :'S 
:34 1:::3 
Alzl C1l:l 
:3C 32 11.2 
8 4  D3 
84 D4 
A5 C:LS 
:30 1 E: 
AC El6 - -. 21-1 9 1  E5  
E4 C 3  

.: REMI3'*,'E CHHRHC:TER FROM QlJElJE 
I 
~ p . 2  LD'T' KE'r'D 

LU:4 #Cl 
LP 1 LDA C;Etr'D+ 1 , X  

5;TH tfECl'[l , )( 
1 t.4::<: 
CF'X t.j02( 
Bt4E L P 1  
[IEC t4DX 
T'r'H 
[:L I 
CLC: 
RTS 

LOIIF'4 JSF.: F'RT 
LfJOF'f: 

LDH t-4DX 
!STH BLt.I!SW 
STH HUTODIJ 
BEQ LOOP:3 
:;E 1 
LDA BLt-4Ot.4 
BEQ LF'21 
LDH 1:iDBLt.I 
LClX I:DI:OL 
LD'T' #O 
S T '7' L t.1 III 1.1 
.JSR DSF'P 

LP21 .JSR LF'2 
C : p p  #S83 
BtJE LP22 
L-J;:.:; # g  
SE I 
S T:< I..jD:x: 

LP23 LDfi Rl-lt.jTB- 1 ,:l.:: 
STH t::EtT'D - 1 ., 
DE:.: 
BHE LP23 
E:EQ LI:IuF'z: 

LP22 OMP #$D 
E:t.IE L0OF'4 
LD7 Lt.ItlX 
$;T',' C:F.:S14 

CLP5 LDH ';Pt.4T::l'f 
CMF' #.' 
BtejE CLPG 
ClEY 
E:tE [:LP5 

ICLF'G Ir.4'1' 
!E; TIT' I t.4CI :,:: 
LClY #l11 
ST'+ RIJTl3Ut.j ;TI-lRt.j OFF HUTO SCROLL DObJN 
ST'T' PIJTR 
S'r'l' QT:3Lj 
LDA L!3;.SF' 
BP1 I LOP5 

;GOOD RETURN 

.:TURN OtJ AUTO SCROLL ClOWN 

; RESTORE OR I G I NHL COLOK 

.: RUt.4 KEY? 

LD:>( TE:Lx 
J S R  F I tJF'I-IT .:CHECK FOR SHME LIt.IE AS START 90122 
C:pX Ls;:(p 



cLF'2H 
c:1-F'2 1 
CLP l 

A L I t4E UkIT I L CHRR I AGE RETI-IRN 

TIT' H 
F'HH 
7' ::.:;R 
F'HH 
LOA CRSltJ 
BEG! LOOP3 
LD%' Pt-ITR 
I- CIA 1:: Pt.(T > '4 

!3TA ClHTA 
At.lD #$:::F 
HSI- DHTH 
B I T  ClHTA 
BPL LOP54 
fJRA #$B6 
RI--:I: ~ 0 ~ 5 2  
LUX QTSW 
f:t.IE LIzIP5:3 
B't,='!i; LOF'5::: 
QBH # S 4 0  
I t.11: F't.ITR 
.J!2F: QT!SWI= 
C:F'IT' 1 t.lD): 
E:tJE CLP1 
LUA #l11 
rjTH IZR!SCJ 
Lt IH #$D 
LDX DFLTt.4 
11:F'X #:I: 
BEQ 1:Lp;IH 
LD):: DFLTl2 
I"_:>:; # 3  
E:EQ C:LP21 
.JSR PRT 
LCIH #$El 
!3TH [IHTA 
PLH 
TA>:: 
F'LA 
THY 
LClA ClATA 
C:MP #SCE 
E:tJE CLF'i' 
LCIA #9FF  
CLC 
R'r!: 

.:FIX GETS FROM SCREEN 
; I S I T  THE SCREEN? 



t.J::.::T:3:2 I3RH #$413 
tl::.{T3 LD:+ F:'t,?S 

BE13 tJVS 
1.4 C 3 IIRA #S80 
!.P 'C  Y ..r LD>:: INSRT 

f:EQ t.il*)S1 
CIEC: It.j!SR'T 

t.l'~)$;l LCi::.:: C:OLuF: F'l-IT C:l1lLOF: Qt-4 SCREEt.4 
.JSR DSPP 
JSR 11lL13131C: ; CHECK F6F: I~lRAPAHQI-lt4D 

LOI:IP~ PL-H 
TA'+ 
LDH INSRT 
E:EQ LOP2 
L!3: 12'risW 

LOF'2 F'LH 
TA:.: 
F'LW 
C:Lrl: 
c:L I 
RTS 



a 

5;C:REEt.I EDI  

,It-IE# LClC 

TOR. . . 
CODE 

E%;C:D 
EGCCI 
ECCF 
EGD1 
Et'.D3 
ESD6 
ECtl%: 
E6DH 
EGDC: 
E6DE 
EC;CIF 
E6E 1 
EGE:> 
E6E5 
EE.Ef, 
E6E:3 
EGE9 
EGEB 
EGED 
ESED 
ECEF 
E6F1 
EGF2 
E6F4 
EGF4 

E6F7 
EBFP 
Et5FC: 
EGFE 
E'71.30 

F'HGE 

\.ILOG 1' C: 
2 0 E:::: E:!{ .JSR CHK0Wt.I 
E5 D3 I NC: Pt.jTF! 
H5 D5 LDA Lt4llX 
1:s 03 CMP P~.ITR 
E: I:! :3 F Er::!:; WLGRT::; 
1 3  4F CMF' #MH::.<CHR- 

:I: 2 E:EQ ldLl]G 1 Cl 
f3[:1 3 2  02 LDH HUTOClt.4 
F13 113 Et EQ l*lLI:II>ZIII 
411: 67 E9 JMF' BMTl  

R6 L76 
El:! 1 9 
30 1x17 
21"1 EH E8 
Cc; cl6 
nil; 
16 D3 
5 6  [l9 
E ::: 
E:5 D9 
C l 9  813 
9 2  C? -. .-1 D9 
i:: H 
A 5  U5 
1 :3 
69 28 
85 [IS 

ItlLl:lG2cl 
LDZ:: TRLX 
!::F'::( I t.IE S 
BIIC klLl]G:2CI 
JS;R SCROL 
DEC TBLX 
LD:.: TBL:.: 

lJLOG:>lIl A!SL LUTB 1 ,.X 
L:I;R LDTB l , :X: 

1 1.4):; 
LClH LCITB 1 ,X 
ORH #8:30 
STH L[lTE:I ,,X 
D E >:; 
LCIH LtJtlX 
CLC: 
HDl: #LLEtJ 
!z T H L t.#f ::.:: 

F X FIDST 
LDA LDTB 1 ,X 
f:MI F'It.I):: 
@E ::.; 
Bt4E FIt.4DS-r 

F I tJ::.< 
.TMF' SETPt-IT 

l*(LI]I'I; 10 CIEC TBLx 
.J!:;F: t.IXL 1.4 
LDH #O 
Z;TH PtlTR 

ClLGRTS ET:;; 

;MAYBE 14E SHOULD WE It4CREMEt4T TBLX 
;BUMP OHARCTEF: PO I MTER 

.: I F  I-PIMX I S  LESS THAN PNTR 
; E:RHt*ICH I F LtJNX)=Pt.ITR 
; MHX CHHRACTER!Z 
; E:F;ltHt.ICH I F  E; I~  
.: SHI:II-IL.D LIE HlJTO SlZROLL ClOblt.4? 
: BRHt4C:H I F t4OT 

;ELSE DECIUE WHICH WAY TO SCROLL 

;SEE I F  WE SHOULD SCROLL DOWN 

.:BRAt.IC:H I F  PIOT 
;ELSE DO THE SC:ROL 1-IF' 
.: kt.ID AD.JUST CURENT L I NE# 

:WRAF THE L I N E  

.: I t.IDE>< TO t.IE:.:T I-L I NE 

.:GET HIGH ORDER EtYTE OF ADDRESS 
;MAKE I T  H t.IOt4-CONT I NUAT I ON L1 NE 
.:At.IO PUT I T  E:HCK 
;!:ET BHCk:: TO C:URRENT L I N E  
.: C:OHT I t.II,IE THE G'r'TES THKEt4 OUT 

;I!; THIS THE FIRST LI tJE? 
;BRHt.jCH I F  S111 
.:ELSE BHC:t:::I-IF 1 

;MAKE Sl-IRE Pt4T I S F: IGHT 

.: PO I t.IT TO F1 RST E:YTE 



F ;C:REEtJ EDITOF:. . . . . . F'HGE 00 15 

t I tJE# LrJC CODE L I t.IE 

E:KLF4 LDS( TBLX 
Bt-IE eKLt4l  C'T'" 
4 ,..s F't4TR 
F L H  
F'LA 
Bt.lE LOl:lF'2 

BC::LtJl DE:.: 
ST>.( TE:LX 
.JSF;: !STIJPT 
LDiT' LI,IMX 
ST'rl Ft.ITF? 
PT!:; 

.:FWIt.4T ROUTIt4E 

PRT PHA 
STA DHTA 
T>:',fl 
F'HH 
T'rlA 
PHA 
LDH #O 
STH C:RSllI 
LCi'rl Ft.ITR 
LCIA ClHTA 
@PI, t+9 
.JMF' t.I.IXT:s: 
I:MP #BD 
E3t.IE t4JT 1 
.JMP t.4X.T 1 

tJ.JT 1 CMF' #'  
BCI,: PITC tJ 
C:NP #:$&l11 

t.j.JT8 
Ht4D #8DF 
BtsIE t.4.JT9 

t-I.JT8 AI..IU #$::F 
1.4 .]l- 3 ..T S R r ; ! ~  !S ~IK 

; LC:lbjEF.: CASE? 
it.40. . . 
.: YE::;. . . MHt::E SCREEN LOWER 
; HLL.lk1T'S 



.T t.I;:.:;T 3 
4 l :  4 LU::.:: I t.4!SRT 

t.:EJ Ct.#-:3X 
.JMP t.4C3 

: l : :  C:MP # $ l 4  
8tJE t.1T12tJ 1 
TYA 
8t4E BA!< 1 UP 
JSF: E:KLt.I 
.JMP Bt(2 

BHt::: 1 I-IP JSF: C:HKE:Ht:: 
D E 'T' 
:E; 7' '7' Pl.4 T F.: 

Ew 1 ..T!SF: !SCOLOR 
E: 1::: 1 5 I t.4'1' 

LUH ( FtJT ::l'+ 

D E 'T' 
!5TH *::Ft.jT:!'+ 

EDITOR.. . . . .PAGE 0016 

1 t.lE# LOC (l:O[tE L I HE 

C 8  
EIl F3 
I:: 5 
'31 F:3 
C8 
C 4  D5 
DI:I EF' 
H3 21x1 
91 D1 
AD 815 02 
91 F'3 
10 4D 
A6 D4 
F11 03 
4C: 97 E6  
C 3  12 
DO 02 
,-, r- -. -7 
S=. .:l l,. ( 

r.q 13 -. - 
DO 03 
213 66 E 5  
1;3 1D 
DO 1 7  
I-' " ... t..' 
213 E:::: E8  
8 4  Cl3 
,-l ,-l C, C., 

1:4 D5 
90 09 
C 5  D6 
20 " I.. 1, E%: 

OQ 
84 D:3 
4C: H8 Et5 
C:9 1 1  
DO l@ 
18 

;SHOULD i4E DEC TBLZ 

.:FIX COLOE PTRS 



38 .-. - t.y 28 
R 8  
E6  D6 
(:g D% 
90 EC 
FO EH 
CG [l6 
E3 28 
9111 Q4 
c-, c ,=,.-l U:,: 
ClCl F 8  
;?l:l '7C ER 
SIC: H8 E6 
2111 I:& E::: 
4C: 44 EC 

T 'T' A 
FSDC #LLEt.I 
TH'T' 
It-IC: TBLX 
CMF' Lt.lPI>< 
f:CI: JPL4 
BEG! .JP!-4 
[lEC TEL::( 

II:I.JF;:!SlCI !I=;E!C #LLEt.l 
E:C:C: I1,OTDbjt.I 
E;TH F't4TR 
BbIE ClJRS l Cl 

I:iIITDblbI .J!zF-: t.4XLt.J 
..TPL:I: JPlP Ll:ll3F'2 
COI..F.:l ..T!SF.: I:HKI::S:IL .:CHECK FOR A COLOR 

JMF' LOLIIEF.: ; 14HS JMP L00P2 

5CREEt.I EDITOR. . . . . . PHGE 0017 t 
.:!SHIFTED f.:::E'T'S 
, 
1.4 ::.< T :.< 
t:CEEP I T 

Ht.IL-l #$'7F 
C:F.1F' #$7F 
GtJE t.i::.::T:x: l 
LClH #65E 

t.J;:.: T ::.< 1 
t.I>:T:.:H 

C:P1P #$~I:I ; IS I T  H Fl-lt.lCTION KE'f 
E:CC ClHlJH 
.JMP t.I::.{T:23 

UHI-IH 
C:MP #BD 
E:t.IE LIP5 
.IMP t.l:.:T 1 

UF.'5 L[l:.:: QTS[*J 
Bt4E UP6 
CP1F' #9 1 4  
Bt.JE UP9 
LD'T' Lt.IMX 
LDH CPNTI'T' 
1::ycrF' #' 
E.tJE It*I!S:3 
CF"T' F't.ITF.: 
Bt.IE It4!31 

! I1:F"T' #MA)::IzHF.:-I. 
BEQ 1 t.jSE::.<T ;EXIT I F  L I N E  TOO LOb4G 
.JSR l.IEWL1t.I ; 5;CRlzlLL [11:1bJt.l 1. 

I t.lS I L.DIT' Lt.IPl:.< 



..Tc,;R !:_;C:l:rLOR 
I t.IS2 DE'+ 

LUfi (F't.jT:l'~' 
I t.4'1' 
!3TH '::F't.IT>t' 
UE'T' 
L..DA 1:: U!zEF:.)'T' 
I t.IY 
STH I::I,I!:;EF.:>I'+ 
CIEY 
C: F''T' P F.: 
Bt.IE IMS2 
LDA #S20 
!STA (Pt.IT > $' 
L[lH COLI:IF;. 
!STH (USEE::I'+ 
I t-IC: IPISRT 

It.jSEXT JMP LOI3P2 
UF'9 LUX I FI!SF.T 

BEG UP2 
1-1 pi3 OF:H #S40 

.JMF' t4c::3 
IJP2 CMF' # $ l  1 

Bt4E t4XT2 
LUX TE:L:.S 
BE12 JPL2 
DEC TE:LX 
LDH Pt.ITR 
5;EC 
$BC #LLEt.I 

F iCREEt.4 EDITOR. . . . . . F ' H E  0018 

E:IZC UF'AL 11.4 
STA Pt.ITR 
E:PL JPL2 

IJF'HL I PI  .JSR !STIJPT 
E:tlE JPL2 

t.jXT2 CMP #:$l2 
E:t.IE NXT6 
LEIH #O 
STA F:PS 

t.4::ST15 c:MP # $ I D  
E:r.IE t.IXT6 1 
T'T'H 
E:EQ &Al::E:AC:: 
.J!sF-: I:HC::BHK 
DE'T' 
ST'T' Pt.ITR 
JMF' LOOP2 

BHKBAK J!5R BKLt.4 
JP1P L[]lz!P2 

t-I>:TGl CMF' # $ l 3  
E:t.IE Si:l:L 
.:r:sF: CLSF: 

.JF'L2 JtIP LrJl:lF'2 
!E; r:: c L 

#48111 



k ~ R ~ ~ t . 4  EDITOR. . . . . . PAGE 0013 

. J!SR CHI:::C:OL ;'TR1+ FOR C:OLOR 
JPlP 1-IPF'EF: : I*JH$; J~IP ~ 1 3 0 ~ ~ 3  

r 
t.1x~t.1 Lsa LS:Y;P 

Lux TE:LX 
t.IXLt.(2 1 t#.( 

I,: F::.:: # 1 1.4 E::; ;OFF BO'TTQM? 
E3 t.IE t.I::<:L t.1 l .: t.40. . . 
.JSR SCROI, .:YES. . . SCROLL 

t.lXLt4l LClA LDTE:1 .,F: ; DQCIGLE L I t E ?  
EFL t.j;:<;~t.12 ;'+ES. . . !?CRl:lLL HGHIN 
E;T>; T B L x  
.JP1P STUPT 

t4XT 1 
LD::.; #Q 
5;Tx IkISRT 
sl-3; p,,.'::; 
STX aT!SI.l 
!sTx F'tJTP, 
.JSR 1.IXLt.I 

JFL5 JMF LlzlOF2 

..- 

.: C:HECK FOR A DECREPlEt4T TBLX 

CHI:::BHt::: LU>: #t.IWRAP 
LClA #l2 

CHt<Ll-lF Cr.1P Pt.ITR 
BE12 BHCK 
1:: L 1:: 

HDC #LLEt.I 
DEX 

CHKI-IJP 
RTS 

..- 
BACK DEC: TE:L::.:: 

FT!? 
r' 
.: CHEIX: FOR I t.lCREP1Et.IT TBLX 

C:HKDClN L D Z  #NWRHP 
LDA #LL,Etd-- 1 

cIbJt.jCHb:: CPIF' Pt.J'TR 
BEG! Dt.ILIt.IE 
CL[: 
HDC #LLEt.I 
@E::.< 
E:t.IE DL.ltJCHt::: 
FT!:; 

Dt4LINE LDX TRLX 
CF'F: #t.jLIt.IEE; 
BEG! DCINB'T'E 
It.IC TBLX 



-1 1-,q .:S ,=S - . . EE:DA 
7rlsc:q . EBDH 
11139413 ESDf7 
31394111 E%@€: 
:l0940 EIDI: 
110940 E8DD 
]!:l940 ESDE 
313340 ESDF 
31:1940 EE:EIIl 
;1o94n E S E ~  

H2 IZIF 
CID DH E8  
F 111 
I:: A 
113 FE: 
6 

E:E :::G 132 - - kt 1-1 

(:H 1::: I:: 111 L 
LD:4 #l5 : THERE'S 15 COLORS 

CHt::: 1 A C:plF' COLTHE:, :.: 
BEQ CHCZ1B 
[!E:.: 
E:F'L CHKIH 
RTS 

IzH 1::: 1 B 
STX C:CILOR ;CHHt4GE THE COLOR 
FT!? 

I:I:ILTHB 
; BLI.::: . illHT .,RED , C'f At.4,. P1ArjEt.ITH. OF3.N. BLUE, YELLOW 

9 111 . E:','T $90, $III5, $ f.1 C:, $9F, $9C, $1 E, $ 1 F .. $9E 
111 5 
1C 
9 F  
9 C: 
1E 
1F 
3E 
::: 1 
35 
36 
12 7 - 
38 
99 
9A 
38 . Et4D 

; . L- 1 E: C:Uf.lt::'.AT 8: ..THF'Ht.I Cl:lt.l1~t'ERS 1 I3N 'TABLES > 
.LIE: EDITOR. 2 

,:!EiCREEt-j !SiIZROLL F.lJI.JTI 
; 
!SCRIZIL LDA SRL 

F'HH 
LDH !?RH 
F'HH 
L13H EHL 
F'HH 
LDH EAH 
PHH 

; !:;l:F.:r_\LL U F '  



t I HE# LOC CODE L I t.IE 

LDX #$FF 
DEC TBLX 
DOT: LS:.:p 
DEC: L I t4TPIP 
1 1.4 ::.:; ;GOTO NEXT L I t E  
.JSF: :sETPt.IT .:F~I~JT TO '~13 '  LINE 
Iy::.: #k{L 1 t..IE!:;- 1 : DI]t.IE? 
€:CS Sl:R41 tBRHt-ICH I F  SO 

LUH LDTB2-k 1 , ::.{ ; !SETUP FROM PbITR 
5;TA SAL 
LDA LDTB 1 + 1 .,X 
..T::;F: SCKL1t.I ;!3C3ROLL THIS LIIsIE LIP1 
BP11 !313?!10 

JSR CLRLt.4 

LD::.< .: SCROLL H I EWTE PO I I4TERS 
LDA LCITB 1 
Ht.ID #$7F 
LCI'T' LCI'TB1+1 ,):: 
E:F'L SCRL3 
I ~ R A  #$:31:1 
STH LDTE:I, X 
I t.IX 
CF'x #tdL 1 kIES- 1 
BNE !SCRLS 

LDH LCITB 1 +FIL I NES- 1 
OF:A #S813 
STH LDTBl+t.ILSt.IES-1 
LCIA LBTE:1 .: DOUBLE L I HE? 
BF'L SCRl:lO ; 'T'ES. . . SCROLL HGAI N 

ItdC: TBLX 
11.41:: LIt4TtlF' 
I-CIA #$7F .:CHECK FOR CONTROL KEY 
!sTH 1zOLr4 ;DROP L1 t.IE 2 13t.l POET B 
LDA ElIll.J!s 
C:MP #$FE: : $;L014 SCROLL KEY? CONTROL > 
PHP ; SAVE STHTUS . RESTORE PORT B 
LCIH #$7F ;FOR STOP KE'T1 CHECK 
STA COLM 
F'LF' 
Bt4E MLP42 

: CLEHR KE7 QUEUE BUFFER 



E956 
E953 
E958 
E3554 
E95B 
E35C: 
E95E 
E95F 
E96 1 
~ 3 6 2  
E9134 

.-, L . . . .  

. OC 

E965 

H6 cl6 

15 2:: 
I ,C .J HF 
6 ::: 
:::F5 HE 
E; 8 
85 
135: 
85 RC: 
6 !:l 

. . FHGE 

11: D E 

L [l ::.:; 

F'LH 
STfl 
F'LA 
!STH 
F'LH 
STH 
F'LA 
?STH 
F:TS 

T E: I-::.:: 

EHH 

EAL 

SHH 

ISHL 
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l 
l 
ED I A.2.. . . . . PHGE 13024 

11144 EHlE: 953 T'T'A 
31145 EAlIZ: H4 D3 D!sF'Pz LCIIT1 f3147'F: 
11146 EAlE 91 U1 ' STA ~~Pt.IT::ll+ 
111 147 EH20 T :(H 
111148 EH21 9 1  F:3 !STA (l-tSER:st+ 
11 1 149 Et723 G111 RTS 

.:RESTORE CI::ILOR 
;GET COLUMt-4 
.:CHAR TO SCREEN 

111151 EH24 A5 D1 !3Cl:lLOR LDH Pt.IT ;OENERATE COLQR PTR 
31 177 EH26 $35 F:> !:;TA I-ISEF.: :: :a EA25: EH2A 

(35 213 D2 0::: LUI? Pt.IT+l 
Ht.iD #S03 

31 155 EA2C 1113 08 ORfl # ) ' a )  I C:I~IIIL FVIC COLOR RAM 
31 156 EH2E :::5 F4 STA lJ!zEH+ 1 
3 1 157 



3 1  1 ;  EH65 
3 1 1 a  EH67 
31187 EH67 
3 1  158 EH63 
31 119 EH6E: 
31130 EHGB 
21191 EH6D 
171 132 EAGF 
21193 EH71 
31194 EH71 
3 1  195 EH73 
31196 8 ER75 
2 1  197 ER75 
3 1  138 EH77 
31199 EH79 
3 121:ll:l Em73 
31201 EH79 
,71202 EWE: 
1 1 -  EH;?@ 

E"" 
E H ?E 

E:ElY! C:E$':3 
Z 

LD'T' #!:I 
STY C:H!;;l 

L-DH R6510 
OF:H #S20 
Bt.IE !:::L24 . 

~EEI  T I..> .,, LDH IzRS1 
Bt.IE 132 

: 
LClH R6510 
Ht4D #:.:01 11 11 

k : :~24 
!:;TH RE:511:1 

KL2 .J !$; F: !:; 1::: E V 
.- 
t<F'REt.ID LClH D l I CR 

F'LH 
T A'T' 

; LIPDATE J I F F Y  CLOCK 
;BLIk4KING CRSR ? 
.: t.10 
.:TIME TO BL1k.l):; ? 
.: t.10 
.: RESET BC1 t4K COUNTER 

;CI-IF:SI~F.', FOSXTIOt.4 
; C:HEEY SET I F OR I Q I t4HL CHAR 
.: GET CHkR OR I G I MHL COLOR 
.: GET C:HAF:ACTER 
: BRHNCH I F NOT t4EEDED 

;SET TO 1 
.: SHVE OR I G I t4AL CHAR 

: GET OR I G I t4AL COLOR 
;SH1+E I T  
.:BLINK I N  THIS COLOR 
.:Cl I TH OR I G I t4AL CHARACTER 

F GET CASSETTE !3I4 ITCHES 
,:I!? Sl*]ITC:H D6bJt.I '7 
,:E:RAt.IC:H I F  S-:I-l 

.:BRHt.ICH I F  MOTOR I S  OFF 

.FT!-IRN MOTOR Ot4 

;CLEAR I t.ITERI,IPT FLAGS 
.:RESTORE REG I STERS 
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EDITOR. 2. . . . . . F'HGE 0 0 2 8  

; SHIFT LOGIC 

!SHFLlIIG 
AD :::D 02 LClH SHFLHlzi 
-, .- I-.? 133 ~::MP #$~:l:> ,: C:0MtlODOF:E SHIFT COMB I NATIOt.I? 
CII~I 1 5 E: 1.4 E t<ErT'L C; 2 ; E:RHt.I13i I F t4OT 
C:D $3E 02 CMP LSTSHF .:DID I DO THIS  HLREHDY 
F111 EE E:EQ SSr,:t*4RTS .: E:RAt.ICH I F  50 
HCI 's l C12 LDH MODE 
3111 10 E:t.II SHFCsl-IT ;DONT SHIFT I F  I T S  MIM-IS 

1111325 Et353 AD 18 DO SLlI TCH L[lH 5,s' 1 1:REIzi+24 ; ##***#*#***##**#**#*****#****#**#Y 
12 132C EE:SC: 4 9  132 EI:IF.: #$02 .:TURN ON OTHER CASE 
131327 EB5E 80 DO !:;TA '1,s' I CREG+24 .:P111 I t4T THE V I C THERE 
tz11328 E661 4C 7 6  EE: J P1 F' 4; HF lrl 1-1 T 

t<E1+LG2 
HSL A 
C:HP #:$0:3 .F IJAS IT A CCII.I-~BOL ICE'+ 
BI:C t.ICTRL ,:E?RHt4CH I F  MOT 
LDA #C ;ELSE USE TAE:LE #4 

r 

t.ICTF:L 
1.1 0 'r 1:'; H 1- 

TA>:: 
LCIH KE1+1:l3D, X 
STA KE'T'TAE: 
I-fJH t:::&":!][l+l ,.X 
STA t::E17'TAE:+ 1 



E R 7 6  SHFOI.JT 
11:::45 EE:TS 4C: ECI EH .T talp F: E 1::: E'T' 
11346 El379 . Et-ID 
11347 EB79 . LIE:  EDITOR. 3 

K: E 'T' C: 111 D I }ElT'E:0HRD MODE ' D 1 !WHTCH' . LJORD PIODE 1 . \ljIzIRCI f.1IIIDE2 . CJORD P1ODE:3 . L-JI:IR[I C:I:I~.~TRL ; Cl:lt.ITRl:lL KE'T'S 

.: I:CSTTAC:O~.~~.-!A MODE 

: . WORD MODE 1 ; F'ET MODE 1 
.: . CIORD P18DE2 .:PET PIODE2 
; . WI2KD CIzTTH3 ; DUMM'T' Llj1:lRD 
.:. L1lORCl COt.ITF?L 

. E::.::-TEt.IDEC I.:::HTHKAt.IW MODE 

; . WI-iRD I ~ l ~ T ' T ~ 2  ; KA'TAKAt.jfl C:HHRHC:TERS 
; . ld111F;:U CC:TTH:T: ;L I M 1 TED I~RHF'H I C!:; 
; . LJi:lRCI C:CTTH:> ; Dlit4M1T' 
: . LdORD C6t.ITRL 



EDITV.. 3. . . . . . PHGE 0630 

- *,.a L I t.IE 



,: F 1 .. X, C ., E:, P1 .. . ,. F:. SH I FTT . SPRIZE 
@+IT $:29,$49 ,$4H ,8:30,940,:$4Br$4F,$4E 

.:Et4D OF THBLE t4ULL 



1:389 EE:C:;I 

1:391 EBI::~ 
139.1 EEC:> 

1391 EEC:& 
1391 EE:CT 

1:391 EE:l::9 
1392 EE:rJH 
1:39:3 EBI:H 
1393 EBC:E: 
1:393 EBCS:: 

1:393 EBC:E 
1393 

1393 EE:Cli 
1394 EE:[12 
1:395 EBQ2 
1395 EBCl::: 
1395 EBD4 

1395 EEC17 
01395 EBD:3 
C 9 EE:DS 

01397 EBDB 

01397 EBDE 
01397 EBDF 

.: SRETl,lF.:t..l .. l.l, F.:. 5'. S .,F'., .. SLEFT HF.:ROW . Bt+T $23, $D7, $c 1 , $24, $CIA, $03, $$.C5, $0 1 

: F5, X ,  I::, E:, M, . , R, SH I FT .. f3SPAC:E 
GYT $23, $CP., $CA.. $30, $CD , 812B , SCF, SCE 

I EDITOR. 3. . . . . . F'HC'E 0032 

01401 EBEH DE3 
Cl1401 EBEE: UO 
0 1 4 r 1  EBEI: I:C 

Q1401 EGEF 58 
714D1 EBFO BR 



EHF5 
EE:FC 

-11403 EBFT 
3 14133 EE:F:s 
;:I 1403 EBFS 
31404 EBFA 
31405 EBFH 
31405 EBFE: 
111405 EBFC 
31405 EBFU 
31405 E8FE 
31405  EE:FF 
3 141115 ECOO 
-_1141,15 ECO1 
31406 EC1112 
31487 EC123 
3 14138 ECl1l<: 
11 1 4 1:1 '3 E 1: r:! ::: 
31411-1 EC:CI::: 

21 
:;F' 
111 4 
7 8  7 1  
b.% 

A 111 
L72 
D1 
:> ::: 
F'F . E:'rlT 8FF .:Et.ID OF TABLE t.IULL 

7 

MBCIE:~ ; LEFT 14 I t-IDOl*J GRHHP I CS 
; I ~ . ~ ! ~ ; , C : ~ I ~ I . C ~ ~ , C : ~ ~ , , ~ , + , P I ~ I I J ~ J ~  !3113t.l,CS . Bf'T $34 ,, $.:3D, $9D,. $8C: ,, $89, $8H, $SE:, $91 

,: RETCIRt.4 , 1 8 4  , F: .. t', I' . F' .. . LFT . ARROW . Blr'T $96, $83, $80,897 ,,SAD ,$HE ,$B 1,8L71 



; F 2  ., Z.. I:, E:, P1 ., . ., F:. SH I FT.. SPHCE . EYT $23, $fig., $65, :$:31:1, $H7 ,,$A 1 $89 $AA 

; CRSR. UP, L. SHIFT, X ,  V., El.. , , 8 ' .  STOP . B'f T S8 1,$5F, $04, $95,$H0, $02. $HE3 .* $83 

. E:'T'T SFF .: Et4D OF TABLE NLILL 
,: C:CTTAz :NHS CCTTfQ 11.1 .JAF'At.jESE 'n+'ERS 1 l2t.i 
LBLdEF: 

CMP #SUE :DOES HE LlANT LOGJER CASE? 
ENE UPPEF: ; E:RAt4CH I F t-IOT 
LUH 'a,jICEEG+24 ;ELSE SET TO POINT TO LOWER CASE 
ClRA #S02 
BNE IJLSET : JMP 

ClPPER 
IZPIP #8:3E .:DOES HE WAt4T UPPER CASE 
E:kIE Ll:rC:t::: .: E:F.:HI.ICH I F t.lOT 
LCIA '4 1 C:REG+24 ; P1Hk::E !Sl-IRE 'B+' X C: Pl:lI /.IT T O  UPPER/PET SE 
HbID #$F'F-$02 

I1L:SET !STA '*,J 1 I~REG-I-24 
Ol-ITHRE .IMP LI:II~P~ 

L O C: 1::: 
CP1P #8 ,:DOES HE WHt4T TO LOCK I N  THIS  MODE? 
BtJE UNLl2C:C:: .: BRHI.IC:H I F  NOT 
L[:I~ #$BSI ,:ELSE SET LI~ICK SWITCH ON 
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.: C:I:IPINA~.~U SER I HL BCIS DEVICE TO TALE 

TALK I:IRH #S40  ;MHEE A TRLK ADR . E:YT $.2rl: ;St<IP TldCI BYTES 

L 1 Y:;T~.I I:IRH #S20 .:PlHt:::E H LISTEN HDR 
C 3.7 J:{;R F!i;F' L .' .-.L ;F'RI~ITEC:T SELF FROM R5232 t-U'?I'S 

L1:s.r 1 FHH 

I 

B I T  C::::F'I:I : CHARAC:TEF: LEFT I t.4 EUF? 
E:PL LIS'T2 : t-413 . . . 

!SEC ,:SET EOI FLAG 
RIIIR R2D2 

JSF.: 1 SOl-lR : SEt4D LHST CHARAC:TEF: 

LSF: C::::pO :BUFFER CLEAR FLAG 
W;?[(2 ..- ;CLEW E121 FLHG 

F'LA ,: THLK,4.. I STEt4 AClClRESS 
!sTH BSI:IIJR 
SE I 
..Tz;F: DHTHH I 
[:MP #$3F .: CLKH I i3t.ILf8 OH UNL I STEN 
Bt4E L I ST5 
JSF.: IZLKHI 



ISOUFr: SE1 .: t.ll:l I RQ ' S ALLO1.IED 
JSR CIATAHI ;MAKE SURE DATA I S  RELEASED 
Jr=:R CIEBPIA .: DHTH SHOI-ILD BE L014 
BC!:; t.juCIEte) 
.JSF;: CL1:::t-I I ,:CLOCI::: LIt.IE HIGH 
B I T  R%D2 .:E01 FLHG TEST 
E:PL t.4OEr-II 

; DO THE ElIlI 
ISRCl2 .JSR DEBF'IH ;l*lAIT FOR DRTA TO 00 HIGH 

E:C:C ISR62 

.:SET CLOCK L1 NE LOW 

I SRIII:~ JSR LIEBP I H 
BC:!:; I!3F:6:3 

t.IOE0 1 .J!:;R [IEBF' 1 H 
@CC t.IOEQ'1 
J!SR C:Lt:::LO 

7 

; !SET 7'111 !E;Et.jD ClHTA 

LClH 44.9138 
!-;TH C:OlJbjT 

1 1 
LClH [IZF'F!H 
CMF' D2PI.7A 
E:t.lE ISRO l 
HSL A 
E:C:C FRI.1EF:F:: 

ROR BSOl-IR 
BC:S I!SF:HI 
JSR ClATHLO 
Bt,iE ISRCLK 

15RHI JSF: [IHTHHI 
1SRCI-K J!SR ELKHI 

tJOf=' 
1.4 111 F 
HOF' 
tJOP 
LClH [12pF;;A 
Ht-jD #$FF-$20 

;WHIT FOF: DRTH TO GO LOW 

.:WHIT FOR DATA HIGH 

;SET CLOCK LOW 

,:COIJt.IT 8 B I T S  

.: DEBOUtJIZE THE BIJS 

;!:;ET THE FLAGS 
:DHTH MUST E:E H I  

.: NEXT B I T  INTO CARRY 
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:l1680 ECiCUi 20 EE .J!X DflTflLO ,: DHTA L I HE L014 
31631 ECiClCi 2111 E:E Et1 .JSR !SCH'Tt.l 
3 1.582 EDU::: 213 f : ~  EE .J$;R CLk;:H I ; S:LCil:;t:: L I t4E H 1' OH JSR/RTS 
316:3:2 ECi06 20 A3 EE T1:::HTt.j 1 .J:31;;: DEEP I A ;WHIT FOR CLOCK TO G0 LOW 
i + E[iDS :{:U F@ EM 1 Tt<HT't.4 1 
17 16: E[i[iR 58 CL I I RQ " !3 OKA7 NOW 
3 1 6 9  E[lnC 6Q F.IT!3 

; E:lJFFEREO OlJTPl-IT TO SER I HL BlJS 

i:Il:lUT E:IT 1::3pO :BUFFERED CHAR7 
E:MX ;'TIES. . . E;Et.ID LHST 

,-. E C: ; t.Kl. . . 
RI:IF: 1::3p1:3 .:SET BUFFERED CHAR FLAG 
E:HE C:I4 .: BRHt4CH ALWAYS 

7 

1: I 2 F'HA ; SAVE CURRENT CHHR 
.J!SF;I: I:SOUF: ;SEND LAST CHAR 
PLH .:RESTORE CURREFIT CHAR 

c14 !3TH BSOIJR .:BUFFER CURRENT CHAR 
CL[: : CARRP-GOOD EX1 T 
RT!3 

EDEF 
EDEF 
ECiEF 
EDFO 
EDF3 
EDFS 
E[IFE3 
EtiFB 

; SEt.lD UtJTALt::: iZ13P1MHND 0t.I !3EF'. 1 AL ELIS 

-7 1-1 t ,=, Ut-jTLt::: SE I 
.- - 21-1 :3E EE .JSR CLV;LO 
H[:l C70 ClCl LCiA D2PF:A ; PULL HTt-I 
03 05 1:iF;I:H #80:3 
E:[l 136 CiCi STA ci2F'F:A 
H3 5F LDH #$SF ; Ut.ITALt!: CQMMAt4D 

1 5 E R F C  KOIJT I tES.  . . . . . PRGE 0 0 4  1 

1714 EDFE 
1715 EClFE 
1716  EDFE 
11711 . EECJCl 
1718 EE03 
1719  EEO::: 
1720 EE133 
1721  EEIrtG 
1722 EEOS 
172::: EEOE; 
173* EE07 
17' 9 17L- 
1727  EEOC 
1725 EEOCI 

L I N E  

.:SEt.ICi Ut.JL1::;TEt.I I::i:lMP1Ht-4[1 Ot.4 !SERIAL BClS 

1-1FILSt.l LLfq ##8F ;UMLI!sTEt.I cnMMflt.ln 
JSR L I S T 1  ;SEt.ID I T  

..- 

.: RELEHSE HLL L1 t4ES 
ULflB1$F_ .J:SF !sl:HTt+I ; HI-~~IHYS RELEHSE ~=~'TI.I 
.: DELA?rl THEt.4 F!ELEH!SE [:LOCI::: At.ID DHTA 

DLADLH TXH ,:mELHY APPF:OX 6 0  1-1s 
LD>: #l0 

ClLHCll2l~ [IE::.: 
Bt4E DLAOOO 
T H :X: 

J!sR cLt:::HI 



E E ~ O  4~ 97 EE JP1F' DHTHHI 

21735 EE14 
]17:::6 EE1.E; 
317:37 EE1:3 
35738 EElE: 
317:39 E E l E  
3174115 EE20 
3 1  7 4 1  EE2111 
51742 EE20 
31743  
31744 ~ ~ 2 5  
111745 EE27 
31746 EE2H 
111747 EE2D 
2 1 7 4 8  EE:l:IlI 
11 1749 EE:33 
,1175C1 EE:::5 

; I t4Fl-lT H U'T'TE FROPI 

ACF'TR 
SE I 
I,CIH #$1]11l 
STfl CI:IUt.{'[' 
.J!SR C:LKH 1 

HI::F'OOfl .J!z;R DEE:F' 1 H 
BPI, Hl:FC70A 

€0 1 HC:F' 
LClA #S01 
!%TA Dl'TZH 
LCIH #T I PIRE: 
!:;TH D1CRE: 
.Jl,;F.: LiATAH I 
LDFl D1 112R 

AC:pl:lO LClH D1 IC:R 
Ht.ID #S02 
E:t.jE HCF'OuE: 
.JSF;: DEBPIA 
E:P1I Hl1:F'OO 
EPL HCFO1 

RII:F'OI:IE: [..CIA COlJt.lT 
BEQ HCF'l:iOC: 
LClH #g 
.JMp i:!3BERE: 

.: TIP1ER F:Ht.I OUT DO 

fllzPQt31:: .JE;R [iHTHLI] 
.J!3F: C:Lt:::HI 
I-DH #S40 
.J!:;F: UD!:;T 
1 1.4 I:: I:: 111 I. J t.1 'T 
E:tJE EIIIIAI::F' 

.: tJO IRQ ALLOlllECl 

.: !SET EO 1 ,.Y~?RI~R FLHG 

;MAKE SURE CLOCK LIt4E I S  RELEASED 
.:WAIT FOR CLOCt::: HIGH 

,:DATA L I N E  HIGH I:MAKES TIMHIt4G MORE 
;CLERR THE TIMER FLHGS<((((<<((<::<< 

.:CHECK THE TIMER 
;RA14 OUT.. . . . 
; l:I-iECK THE CL.IzIC:K L 1 
.: tJO FIOT 'T'ET 
: 'T'ES . . . . . 

.: C:HECK FCiR ERROR CTW ICE THEU T I MEOL 

; :sT = 2 REHD TIMEOUT 

HtJ EOI  THING 

.:DHTA L I t.IE LOCJ 
: DEL.HY HND THEN SET DHTAHI ( F I X  FOF 

;OR Ht.4 EOI  E:I T I t4TO STATLlS 
.:GO AF;;:OI,ItJD HGHIH FOR ERROR CHECK Ot4 

; D0 THE E:'T'TE TF:Rt.ISFER 
r 
Hl::F'l:11 LEIH #I:I:;: 

!STH I",I2Ut.IT 

HCF'Q3 L.DH D2PRA 
CHF' D2PRH 
E:t.iE HC:PO::: 
A!SL A 
E:pL AC:F'OS: 
RiJF: B!srjlJR l 

HC:PCI:3H LDA D2F11;.:H 

.: SET UP C:Ol-lt.ITER 

;i*JHIT FOR CLOCK HIGH 
.: DEBl:lI-It.ICE 

;SHIFT DATA IHTO CRRRY 
.: C:LOCI.::: STILL LOIJ cd?: I 
.:ROTHTE DHTH 11.4 



7 : :  EEC0 
1'7:34 EEGF 
1785  EE';.'IS 
178& EE7.2 

1,792 E E ~  

1734 EE:~I:I 
1735 EEE:I:I 
1796 EE82 
1797  EE'c3:X: 

1814 EE37 

1 8 1 6  EE3C 
1817  EESF 

1828  EEBl  

CO ai:l @[I 
U111 F::: 
l:l A 
313 FS 
C:6 H5 
DO E4 

HQ I:II:I CICI 
1x1 613 DC1 
Clill FE: 
I] A -. v. k. 1-1 

I:E.IP D2PRA 
E:t..IE Ac:F'III:l:FS 

H 
E:p1 I HC:PCI:::A 
DElZ COlJt.jT 
ff'tJE AC:F't17:I: ;. . .EXIT..  . 
J!:;F.: DHTAL1:l 
6 I T  STfl'TIJS 
E:'n,?I:: ACF'l34 

.S!SF: ULHOLH 

H133134 LClH B!Sl2I..IR 1. 
CL I 
CLC: 
RT!S 

I: L l::: H I 
LDA DZPRA 
Wt4D #$FF-B10 
!STH DZFF,H 
F.I T ::; 

F 

CLt<LI3 
LDH D2PRA 
ClRA # $ l 0  
!zTm D2PRH 
F.:TS 

; 
DHTFSH I 

LDA 82FRH 
HFjD #$FF-$%O 
!STA D2PRH 
RTS 

KlHTHLO 
LCiH DZPRH 
ClRA #S28 
STA Et2FRA 
F.:!T !S 

DEE:F'IH LCIH D2F'RH 
T.:MP D2PRA 
E:HE DEE:F'I A 
HSL. H 
F.ITS 

.: Plc3RE E:I TS. . . . . 
.: LlATA L0114 
.:CHECK FOR EOI  
.: t.IQt.IE. . . 
.:DELH'f THEN SET DRTR HIGH 

;SET CL.OCK L I t4E HIGH < 1 t.I'$El;lrTE[l) 

.: SET CLOCK L I NE LOW C I t4VERTED ) 

:SET DATA L I H E  HIGH INVERTED) 

.:SET DATR L I N E  LOW (INVERTED) 

.: DEB12IIt.ICE THE P I H 

.:SHIFT THE DATH B I T  INTO THE CRRRY.. 

.: . . . Ht4D THE CLOCK It4TO HEG FLAG 

SERI HL, Rl3UT I ME!? . . . . . . PAGE IzIIzI43 

I L I N E #  LOC COUE L I t4E 

01830 EEB3 
rJ 183 1 EEE::> ld 1 PIS .: BELH'T' 1 MS US I I.IG LOQF 
0 1 !S?" EEB3 T)::H .:!SAVE . X 
c7 18. EEE4 E:$ LD::I #2131:1- 1 E; ; I~-~III~IUS- 8:: 11:11313/500t8=#40f,IS HOLDS 1 
0ls:e EE.56 (::H LJ1PlS1 DEX ; 5 1-1 S L l~ll3P 
lIl1E::L:5 EEE:T D13 FD E: 1.1 E \*.l l PIS 1 
c11336 EEB3 HA T A X  .:RESTORE . X 



R!S-232 TP,kE(SPl I TT. . . . . . PHOE Ql:I44 

C:I~DE L I HE 

11841 EEBB ,: R:STF,A@ - Et.ITE'+ FOF. t.#1 I CONT I t4UE ROUT I t.IE 



1842  EEE:fi 
184:z EEBE! 
1844 EEE:E: 
1!345 EEBB 
1846 EEE:B 
18% EEBE: 
1 8 4  EEBE: 
1849 EEBe 
1851:l EEE:;: 
1351 EEE:E: 
11352 EEE:E: 
185.3 EEBB 
1854 EEE:f: 
1855 EEBB 
11856  EEBB 
1857 EEBB 
11R58 EEBE: 
1:359 EEBB 
11 86111 EEE:E: 
1:36 1 EEBE! 
11.862 EEBE: 
I 1:36:3 EEBD 
11864 EEE:F 
I EEBF 
1131. EEIZI. 
1181, EEC1 
I 1 :368 EEC:::: 
11:::t'.9 EEiJrr; 
11 !S7111 EEC7 
11871 EEC:% 
11872 EEC9 
11872: EEC9 
11:374 
11875 EEC[! 
11876 EEl:U 
11$7T-' EEC:F 
11578 EELI~ 
11879 EEC11 
11 8:3rJ EEDZ 
11881 EEC14 
11:382 EE@6 

0 

.: FI!STE:Gt.i - E~~TR'T '  FOR E;l'ART TRAt4SM I TTER 

. R !S F: - G/ 1 ;E; ,...":l 8- ,  1-1 *' 

; '#,JAR 1 AE!LE!S LI!;;ECi 
,: I TT!s - # OF B 1 T!:; TO BE !sEt.lT 1:: .<::::.U NOT 0Ot.IE > 
: t.IXTE: J T - E:IT1TE CIJt.ITA1 t.IS t.IEXT E: I T  TO E:E SEt.IT 
,: Rl:lPRTIT' - B'+TE COM'TH I t.IS PHR I T'f B I T CALCLILATED 
; F.:ODHl'H - STI:IF:ES; BHPA E:YTE C:I,IRF:E~.ITL'T' BE X t.4G TF:At-ISM I TTED 
; RIZIDE:!!; - I~~I-ITPIJ'~ RI-IFFER 1 t.iDEX E;THF.:T 
; RODE:E - IIIUTF'I-IT E:CIFFEF: ItJDEx EbID 
; I F R~:lDE:S=RODBE THEt.4 BUFFER EMPT1f 
.: ROE:LIF - I t.IU I HECT PO I k4TER TO DATH EiUFFER 
; R!s!sTHT - R!s-2:32 STHTlJS B'T'TE 

8 I* 4 ,  1 p,,:.:,,., U!:; - t.jOF.:MHL B 1 T PATH 
>(>.{>.:l U!f; - WIIRST PAR IT'+ B1  T PATH 
>.::::.::::.:: US - STlIP B I T  FHTH 
I I*  ,I . ,:.T,:s,,x, U!z - !STHF.:T E:IT PATH 

7 

F:::;TF.:HE: LDA E: 1 TTS .:[:HECK FOR PLACE I k i  BYTE. . . 
RSTB1:t.l .: . . . DONE, =O STHRT N E T  

BM I R:?T0511l ;. . .DOING STOP B I T S  

LSR F:l:lDHTA .: !?H Z FT BHTH I t4TO CARR'T' 
L D::.: # 111 13 .:PREPARE FOR H ZERO 
E:r::C RSTOIZI~ ,:'T'E::;. . . H ZERO 

E >.:; : t.40. . . MAKE Ht.4 $FF 
F:STIIC)~ T>.:',A .:READ'f TO SEt-ID 

EClF.: F.~I~F'F.:-S'T' .: CALC I t4TO PHR I 7%' 
:f;TH RIIPRTIT' 

DEC: BIT'T!:; .:BIT C:wk.IT l m W t . l  
E:EQ R!:;~'III~I:I ; I*IHkU H PAR I TIT' I l.iSTEAD 

p*::; T E;:.:; '[' T ;:.::H .:CALC B I T  14HOLE TO SEND 
Ht#J #$I34 : GlJE!S IZIlJT m2Pf32 
STW t-j.I::<:TE:IT 
RT!S 
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TRRt.ISM I TT. . . . . . PRGE 13246 

I N E #  LOC CODE L I t.IE 

,: R!sTE:Gt.I - Et+{TF-.!'T' TI3 STHFlT BYTE TRHt.4S 

R5TE:Gt.I LClR M 5  1 CDF: .:CHECK FOR 3/:4 LIt.4E 
L!SR H 
E:I::C E!~TI:ICI:I .: 3 L I NE. . . NO CHECK 
B I T  D2PRB ;CHECK FIX?. . . 
E:PL- DSRERF: ; . . . DSE ERROR 
etl,!(:: I:T!I=;ERR ,: . . . C:TS ERRClR 

; !I=;ET I-IF TO !sEt.IU NEXT B'fTE 

R!ST060 LDfl #Q 
!:;TA HOPRT'T' .: ZERO FHF: I TP 
::;TA ~.I):;TBI'~ .:SEt4.l STHRT B I T  
L Cl E: 1 T 1.1 I-IH .:GET # OF B I T S  

R!3T1:170 S'r::.:: 8 1 TT!z ;B 1 TTS=#OF B I TTS+ 1 

R!~;TO&III LD'T' ROD@!s ,F CHECK E:I,IFFER PO I t.4TERS 
CP'+ RlIlDBE 
REQ F.:!sODt.IE ; HLL  DONE. . . 
LDR (F:.I~E:UF:I'T' ;GET DATA. . . 
!3TH RIIIDHTA ; . . . INTO BYTE BUFFER 
It.11; ROUE:% .: MQVE PO I t4TER TO t4E:x:T 
RTS 

; SET ERF:ORS 

D!SRERF: L..DR #S40 
.BITIT $21: 

CTSERF: LClR #$ j. 111 
l:lRH R!SE;TAT 
5;TH F.:S!:;'I'HT 

; ERF.:r_lRS TUFtt.4 ClFF T 1 

R!:;I:I~~.IE LClR #$U 1 .:t:::ILL T 1  t.iPlI 
,:Et.ITF:'r1 '1-I::I Tf-fRt.4 OFF Fit4 EtJABLECJ t4MI. . . 
QEtJAE:L STH D2 1 C:F;: ,:TtIl!z;S PflD,..'OLD t.IP11 

EOR Et.IAE:L. ;FL IP  ENHBLE 
IJF :~~  #$813 ,:EFjf?E:LE C;l~lCID t.jtlI ' S  
!5TA Et.IRBL 
::;TR D% I I~:E 
F:TS 

L[lR #$20 
B I T  P1511ZTR 

.: CALC WORD LEtJGTH 



E: E 12 
U E ::.:: 

l,,.' 11: 
CI E):: 
DE:.: 
F;;:TS 

,:BIT 5 HI13H 1:s H 7 OR 5 

.:BIT 6 HIGH IS H 6 QR 5 



, I t4E# LOC C:ODE L I N E  

; RZ;F.:C:':,JF: - t.IMI F:OIJTIt.IE TI3 COLLECT 
,: UHTH I t.ITO BtT'TE!2 

.: F: !SF: 8 ,..' 1 $3 ,...':m 
,: '4AF;: I HE:LE!E; IJ!SED 
.: I t - W I T  - It.IPUT E:IT SFILUE 
: B I T I z I  - B I T  C:~I-It.jT 1b-I 
,: F.: 1 t.lIIIt.jE - FLfiIIi F1:lF.: STWRT B 1 T C:HEC:t::: (:>D START B 1 T 
.: R I CIA1-A - B'rtTE I tJPI,IT BllFFER 
: F:SF'RT'T' - HOLDS E:YTE P t.IPUT PHRIT'r' 
.: RIGUF - INDIRECT POINTER TO DWTH BUFFER 
.: R I DE:E - I t.-IF'l-IT BUF'F'EF: I t.IDE:< Tl2 Et4D 
; RIDBS - INPUT BI-IFFER POIt4TER TO STHRT 
.: IF '  F?IDBE=F!IDE:S THEM INFlJT E:UFFER EMPTY 

F.:SF.:C:te,rF.: LD::.:: F.: I ~.~I:II.~E ;CHECK FOR STRRT E:IT 
EWE RSRTRT .: WHS START B I T  

rtrp E: I TC I I C:HEC:K LdHERE 14E ARE I t4  I t4F'CfT. . . 
, p,'p,-, ...-, .. - :21-1 '-, - .:HA14E W FlJLL EWTE 
E:P11 RS;R020 ;GETTIt4G STOP B I T S  

; CALC PRR1TtTt 

LDA It.IE:IT .: CiET DHTA UF' 
EOR RIFRTV .: CALC b4EGJ PHR I T'f 
!:;TA R I  PRT''T' 

.: SHIFT' CiATR B I T  It.4 
P 

LSR I t4E:I T .:It4 B I T  P 0 5  O 
R6R F:IBATH ;C INTO DHTH 

.: E X I T  

RSRE:.:T RT!:; 



,I t.IE# Lac C:OLfE L INE  

:l2026 EFGE 
321321 EF6E 
321zl22 EFCE 
:1202:3 EF7l:l 
:l21324 EFT2 
221325 EFT4 
32026 EFT4 
32027 ~ ~ 7 7  
32028 EF;78 
321329 EFTA 
321330 EFT[: 
:l2031 EF7E 
-1 .:S 1-1 .:;.I, 
- L _ . - ,  EF7E 
320:7'=1 EFTE 
1120:- EFTE 
3 2 0 a  EF80 
321:136 EF83 
112037 EF:36 
320:3E: EF89 
32033 EFQB 
1121:140 EF8B 
3211141 EF8D 

1::6 H::: 

F111 C7 

; HA'*)E STi_lF' E:IT,. !slIl STORE It.1 E:I-iFFER 

f?$;R1318 UEc: BIl 'C:I .: t.IO PAR I T'T' .. DEC SO CHECK WClf?KS 
F;:SRlIl21'J L[iA 1 t-jB 1 T ;GET DATA. . . 

E: E I;! F: S R I:I G 111 .: . . . ZERCS., At4 ERF18F:? 

LDA MSlCTR 
A!:;L A 
LClH #01 
ADC E:ITCI 
E:t.IE RE;F:E:.:T 

7 

,: F.:!_;F:AE:L - Ef.IAE:LE 

RSF:HE:L L[lA #:S90 
!STH i32ICR 
OF:A EkIABL 
S'TA Et.IHBL 
STA RINOt.IE 

;CHECK FOR CORRECT # OF STOP B ITS  
; CARE7 TELL HOW MH'f STOP B I T S  

;Et.IARLE FLAG FOR t4EXT BYTE 
;TI:I!~!~ BAD/I~LD t.jPlI 
.: MHRK I N  Et4AE:LE REG I STERWf  W # t t b b #  
.: RE-Et4HBLED B'f .JP1P OEbIABL 
.: FLAG FOR START B I T  

R!:;RS)fl' LDH #&I:I~ .:DISABLE T 2  
JMP OEt.IHBL ; FL I P-IIFF ENABL*#*#*#*#*#*lt*# 



F.:!z;f?u:::u LDtT' F: 1DE:E 
I t.IY 
I:F'IT1 RT[IE:E; 
RE12 REC:ERR 

:STY RIDEE 
Cl E IT' 

LDH RIDATA 
L D::.:: B I 'r ~JI.JPI 

p= p 1-1 ::: 1 r p 1. .l 
5 .-l .. 1 , P, #9  

EEQ 
LC;F: H 
1 /.I;:.; 
E:FIE F:.!SF:CI:21 

R!E;R032 !%TA (RIE:IJF:l1~' 

.: F'AHIT'T' CHEC:}C:It.IC; 

LDH #$2111 
e I .r ri5 1 I:DR 
E:EI;! RSEO 1 F3 

;HAVE WE PASSED STHRT? 
: 7ES. . . ERROR 

:MOVE RIDBE FOWHRD 

; GET E:?rlTE BUFFER 1-1P 
.:SHIFT IJt.IT I LL FULL BYTE 
; flLWA'ylS E: B 1 TE; 

.:FILL WITH ZEROS 

;DHTH TO PAGE BUFFER 

; CHECK 655 1 COMMHt.iD F;EG 1 STER 

.: t.40 PARITY B I T  SO STOP B I T  

>'>-3.7'7 
...-3 L.:$,= RECE I 'v'EF;:. . . . . . PAGE 0050 

:l211177 EFBH 
:l211178 EFE:C 
:121:179 EFBC: 
:121:180 EFBC: 
:l2081 EFBC 
:121:182 EFE:E 
52083 EFC:O 
]'20:?:!.i EFC2 

EFI::~ ;g *  . b EF,-:5 
:l211187 EFCT 
32689 EFC:7 
:l211189 EFC:7 
:12091:1 EFC.9 
]2091 EFIZH 
-1 .;B ,-, ,a .-8 . EFC:C: 
:12l:l3:3 EFC:D 
32094 EFC:F' 
:121335 EFCICI 
:l21396 , EFD2 
321397 EFL15 
221398 EF[tB 
321299 EFOE 
321130 EFUE: 
:121Ql EFDB 
:l2102 EFDE: 
7 L EFDD 
:lSll-@ :;m; 
121C.- 
121ClG EFE1 

BP1 1 RSRE>::T ;l40 PHRITii CHECK 

; CHEIZt::: I'I:HLl: PARITY 

LDH I tJEIT 
ELIF;: R I PRT'T' ;PUT I t 4  WITH PARITY 
BEI:! R!SR~:I~I:I ; EIV'EtJ PHR I T'T' 
~:I,,,'S RSF:EXT ;ODD. . . OKHY SO EX1 T . F;lTtT ,: !-;l:'; I P TWO 

F:!E;ROE~III E:'#,jC: F:SREXT p E'v'Et.4. . . OKH'T' SO EX1 T 

.: EF:RlZIR!Z; HEPIZlRTED 
LDH #l  : PAR I T7 ERRQR . E:YT $2C: 

RECERR LDH #84 ,:RECIEi*,jER IIIVERRUN 
E:ITtT $.2C 

BREHKE LDH #S80 :BREAK DETECTED 
*E:'T'T $21:: 

FRHPIEE LDH #S02 .: FRHME ERROR 
EF;~.? ..,.:,i .-'S.-' IIIF:fi R!S!sTAT 

'TH E''" 
._I .>,sTAT 
.JW F:S;RHE:L ; E:HD E:+ 1 T HHt.ICi ##??'??????## 

; C:HECt::: FlzlF.: ERRl3R:Z; 

F.:!E;F:IZIE;O LDH R 1 CIHTA ; EXPECT 11.413 STOP. . . 
Bt4E FRAMEE ,: FRHME EEROR 
E:EQ E:REAt:::E ; C:l:l?.ILD E:E H BREHt . Et.IB . LIE: F.:$2:32It.IIzIl-IT 



32108 EFEl 
:l2loq E F E ~  

321 12 EFE:3 
:l21 13 EFEC 
32114 EFE7 
:l21 19 EFES 
12116 EFES 
:l2117 EFES 
321 1:3 EFE3 
22119 EFE9 
32120 EFES 
:l2121 EFEE: 

1 .;S 1 .> .;, I, ,, EFEE 
-1 .:, 1 .p 9 - L L .-' EF FO 
112 1.24 EFF.2 
32123 EFF2 
-1.7 -h 1 EFF2 
112127 EFF.2 
321?" EFF2 

EFFt; 

- h  -1.3 1 :z 1 EFFS -, .;, 1 .- 
- S  EFFS 

.: OlJTPClT A F I L E  O1:.'ER USR POET 
USTt.IC; R5232 

1; 1-1 .;v 1:. .-:, 
.-,.-,G STA OFLTO .:SET DEFAULT OUT 

I-DA M51CQR ;CHECt:: FOR 3 / X  LIt.lE 
L!i;R H 
BI:C c~:::I:I~~I:I ; 3L  I t4E. . . t.40 TURbI HRQUND 

; 3kTURt.I WRCIU~.ID LOO I C 

,: CHECK FOR RT!S 

1-CIA #$Cl2 .:PIT RTS I S  ON 
E:I T D2F'F.E: 
BF'L CKD!SR>: ; tW I2SR. . . ERROR 
E:t.IE I~KI]~I:I~ ,: RTS. . . OUTF'I-.IT l' t.II3 OR FULL Dl-tPLEX 

; CHElZt::: FUR ACTl'+'E It.IPI-IT 
. RTS bJ I L L  BE L014 I F l:URF;;:Et~ITL1~' I t.IPI.JT I t.IO 

Ck::602111 L[IA Et.IABL 
A~.I[I #$U2 ;LOOt:: HT IER FOR T2 
Bt.IE I::}~I:I~I~ .: HHNO UMT ILL I NPUT DONE 

; L4A I T FOR CT!:; TO BE IZIFF AS !SPEC REIJS 



C:t:::l1l13:3l~l BIT 02F'RB 
E:'*,? 5; 1:: 0 6 13 

,: TI-I R 1.4 111 1.1 F T  !S 

LClH D2F'RE: 
1337 #$l32 
E;TA [IgF'RE: 

,: l * lA IT  FOR CTS TO 613 lIlt.4 

C~:::l~l~l4l3 B 1 T D2F'RE: 
B'l)::; Ck:: (:I 1 QI:I ;DOb1E. . . 
E:M 1 CK01~14t~l ;14E S T I L L  HAVE USR 

CKDSRX L[IA #S413 .:A DATA SET REHDY ERROR 
!STA FSSTAT .: MHJOR ERROR. . . . W ILL REQUIRE REOPEN 

.:b40 ERROR 

; ~ ~ 1 ~ 1 2 3 2  - ~I-ITPUT A CHHF. ~ ~ 2 3 2  
: DATA PASSED IN T 1 FROM BSOUT 

; HAt.lrl; LOOP FOR BIJFFER FULL. 

E:E;OBHU JSR E:SO 1 C30 ;KEEP TR't'I t4G TO START SYSTEM. . . 
; BLIFFER HHt.IDLER 
X E",y1p.1:2 . LD'r' RODBE 

I t4'1' 
~ F " T '  RI:I[IE:!? ;CHECK FOR BUFFER FULL 
~EI;! B!SI:IBFID ;HAMG IF SO. . . TRYZMG TO RESTART 
5; T IT1 F 13 D E:E .: I t.ID I C:HTE t4Eld START 
DE'T' 
LClA T 1  .:GET DATA. . . 
!S'TH ~::RiJBliF::l'f .:STORE DA'TH 

,: !SET UP I F  t.IEIZE!3:sflRY TO 01-ITPl-IT 



1 [:II_I L-Dn fZpiAE:L ; C:HEC:t::: FClR H T 1 14MI EI.IAE:LE 
L:3R A .: B I T 111 
€:CS; E:!:;r3120 ; RI-INN1 NG. . . . SO E X I T  

E:SI:I~ 1111 1-DH # $ l 0  .: TI-lRt4 OFF TIMER TO PREVEHT FALSE S1 
:<'TA D2CF;:n 
LDH E:AI-IDOF ,:SET 1-IF' TIMER1 
!:;'TA El~T11- 
LClA E:AIJDI::IF+~ 
!E;TH D2T1H 
LUW # $ & l  
JSR I3Et.IHRL 
.JSR R ! S T ~ I ~ ~ . I  ,:!:;ET UF' T'O SEND (:W ILL STOP Off .ITS OF 
LDA # * l 1  .:TURN 01-I TIMER 
STH D2CRH 

BSI3 121:1 FT!:; 

; It.fPIJT Fi F I L E  OVER USER PORT 
; lJ!sIt..Il~ p 8 2  .-l .D .:E ..-.L .-'L 

:::fS 33 CK 1232 !:;TA DFLTt.4 .:SET ~ ~ E F ~ ~ ~ L T  I t4FI-lT 

HD 94 1112 LDH MZlCDR ;CHECK F I X  344 L I N E  
4H L::;R H 
9il1 28 E: I:: i:: I: K 1 1 I ~ I ~ I  .: 3 L I HE. . . t.40 HHMClSHAKE 

23 138 Ht.IO #$l118 I FULL/HALF CHECK CEVT'TE SHI  FTED ABOVE 
F6 24 BEQ CKI  ~ I ~ I I ~ I  ;FULL. . . kIO HHbIDSHHKE 

;*TURtJ HROU~.ILI LIIC;IC 



, .- .- I,,, F075 .L.:.* ]L&:. 

A 9  02 
2C: 01 DD 
1i:I ACI 

22 

HD Al. 02 
4A 
E:O F A  

A[:l 01 DD 
23 FD 
:;:D 01 DD 

HD 01 Cl t l  
2 5  0 4  
F111 F 3  

H9 90 
1 I:: 
4C: :3E: EF 

AD H1 0 2  
.;,q 1 .;, ,-- 8- 

F 0  F'::: 
18 .- -. t.1-l 

,: I_:HE(:b:: I F O!SR Rt.ItI t.iOT F;;:T!S 

LDH #$f:l;1 .:BIT F;;:T!3 I S  131.4 
E:IT DZF'RE: 
BF'L I:KD!SR:.: : t4O DSR. . . ERROR 
E:EI;! ICKS~ 1[:1 .: RTS LOL4. . . I t 4  CORRECT PlrJDE 

; WHIT FOF.: HC:T I VE 131-ITPI-IT TO BE DOt.IE 
,- 
Ct:::IOlCl LClH EI4HE:L 

LSE: H ;CHEl::K 71 ( B I T  O> 
E:CS l:t:::I1:110 

.: TlJRtJ OFF RT!3 

LClA D2PF:E: 
AND #$FF-I32 
!:;TA 02PFr.E: 

.: WHI T FOR DCD TO GO HIGH C I t4 SPEC) 
r 
I:}:: I02C:I LClH DZF'EE: 

iqt..ID #~1:14 
CK I112Cl 

,: Et.dHE:LE FLAIIi FOR R!5232 It..IPl-IT 

C:!::: 1 QSu LClH #S90 
1y-C .: t.4O ERROR 
J M F '  OEt4ABL- ; FLHI:i It4 Et4HE:L#+####:'##d# 

.: I F t.iOT 3 L I t.IE HALF THEt.4. . . 
; SEE I F  WE MEEU TO TURN ON FLHG 

~CII:I L.DA EI.jHE:L .:C:HECK FOR FLAG OR T 2  ACTIVE 
At.ID #S12 
E: 0 12 C: 1:: I [:I::: 11 .:t..II3 HEED TO Tl-IRtJ 1 3 4  

Ct:::I 110 C:LC: ;F40 ERROR 
F.:T!? 

32249 FI:IQG BSI 2:32 - INPI-IT A CHAR ~:rj2:32 
12250 FO$:t5 
3227' F1186 .: BUFFER HAt.4DLER 
:172* m - F(l:36 
.122.~.- FcI86 HD 97 0 2  E:!:; I 3 3 2  L C ~ A  RSSTHT .:GET STATUS UP TO CHAf.dE. . . 
32254 F1383 81: 3C 132 LCif' R 1 DES ;GET LAST B'T'TE ADDRESS 
32255 F :  CC: 516 1112 CF"T' R I DE.:E .;SEE I F  BIJFFER Et4F'T1r' 



E:EQ B:SI[:I~III ,: RETI.JRI.4 A t U L L  I F t4O CHAR 

AtJLl #$FF-$UQ .:C:LEAF: E:UFFER Et1PT1~' STATlJS ,";rfi pc" .I ...,...l T H T 
LCIH (RIE:IJF]'T' ; E T  LAST CHHR 
It.4C: RILIBS F INC TO I.4EXT FOS 

; REIZE 1 '*)ER flLbjH'+S RUtejS 

R T S 

E:SIQII:I ClRA #$I:I~ .:SET BUFFER EMF'T'T' STATUS 
!STH R!S!STHT 
LCIA #$U ;RETURN A t.IULL 
RTS 

p 8 2  p .3 '.", ,, .., ,.:,L - FIF'F.:IIITEI::T !z;ER 1 flL/C:flSS FFlClM RS232 NM I 'S 

~ ! ~ p 2 : 3 2  ~ H R  .: SFIVE . H 
LUH EbIABL. ;DOES ES2:32 HHVE HNY ENHBLES? 
@El:! f;.:::;F'l:lK .: 1-10. . . 

ESF'IIIFF LDH Et.4HBI- ;WAIT blt4TILL DOt4E 
At.jD #;CI~I0I~II~II~I011 ; WITH T1 .g: T 2  
@PIE R!SF'lIlFF 
LDA #>333011:1Q131:1 ,: ClI!3HBLE FLHG CEIEED TO REI4AELE I N  L 
!sTA D21C:R ; TURt.4 I ~ F  Et.IARLS#*:.b****f *#L 
LUH #Q 
STH Et.4HEL ;CLEAR ALL Et4ABLS 

f;.:r=:p~:~t::: F'LR .:FILL DQt.4E 
FT!3 . Et.ID . L I B PlES!:;HOES 



;F'Elt.IT P1ESSHC;E T I ~  Sl:F:EEN 1:lt.IL'~' I F  
.:OU'TPUT EtJHE:LED 

!3F'rl!:;l1< 61-r MSrjFLC; ; FF.: I HT I I4Ci tlESSAGEs? 
EFL M!SG 1111 p NO. . . 

H !3 Izi LClA MS l ,tl 
PHP 
At.fU #87F 
..T!ZR BSlslJT 
I tJt l  
PLP 
E:PL M!~I: 

P1!3G1111 CLC 
R l.!:; . EtJD 
. L I B  IZHHt.lt.IELI$.Cl 



:***+***+****f*****f******************:fQ 
:$ 1 2 ~ ~ x t . 1  -- GET C:HAI;.~AI:-I'EF FROM T:HHI-INEL m 
: f I:::HHt.It.IEL I S DETERPI I bIED Bt' DFLTbI . b 
,: !+ 1 F' DEVIC:E 1'5 0 ,  t::EYE:ClAF.:D G!UEUE I!:; t 
.: +! E::.::AM 1 tJED HtJD fl IZ:HAF:ACTEF: REP1Upy'ECI I F S 
,: + f:'*)H I LHE:l-E. i:.:!I-!EIJE 1 S EMPTY, * ;+ FL-AG :[S RETlJFt.IED SET. DE1.r'II:ES 1-31 t ,:* fqWHt.ICE TO E:H!:;It.I. # 
:********:+******************U):*********** 

I-IGET I N  LUA DFLTtJ .:CHECK DEVICE 
Bt.4 E Gt411Il .:NOT KEVROARD 

.:QUEUE It-4DEX 

.: t~IOBODiti THERE . . . EX I T 

.:GO REMOVE A CHHRACTER 

: I S  I T  R%-232 
:NO. . .USE BASIN 

,:*******************************f***Q*** 
,: + fin::; 1 }.I--. X}.jPI-IT 1I:HAF:AC:TEF:: FF.:I:lM C:HH/.IPIEL* 
,: + I t4PUT D I FFERS FROPI OET 0t.I DEVI C E t  
,: * ## Fl,It.JI,:T 1 O1.I \.IH 1 CH J S t<EYBl:lHRU. THE * ,:* S1:REEt.I EDITlItF: PlAKE!S READ'+ A1.I Et4TIRE * 
; L 1' t.jE: 1.IH IC:H 1:;; F'HS!sED C:HHF;.: E:?' C:HFIF 
.:* UF' 'TO THE CRRRIRGE RE1'URt.I. OTHER f 
,:f DEtttIT:ES ARE: * 
;Q 0 -- t:'.:Ef'Bl:lWRD d 
.: * 1 -- C:H!;;SETTE # 1 * 
,: f .- L -- ~ r 5 2 3 2  Q 
: * ::: - - 12 - - .-L..REEt.l * ,:* 4-31 -- SERIflL BUS * 
;***********************************p*** 

.: CHECK DEV I C:E 
: IS t.IilT KE'T~BOARD. . . 

,: SH'dE CURREt4T. . . 
,: . . . ClJRE;;OF: C:OLUMt-I 
,: !sR'y'E CUF.REt.IT. . . 
.:. . . LItJE t.41-IP1E:ER 
.:BLIt.Ib:: CI.JRSOR I.Jt.ITIL RETURN 

I:; T H C: F.::;; W .: FHt:::E A C:HRR I HCiE RETIJRN 
LDH Lt.IM::.< ;SA'T' blE Et4DED. . . 



-1 NE# LOC CODE L I t.IE 

!i;TH It.4DX ; . . . IJF' 01-I THIS LIteIE 
.IMP LUOF5 .:P I CK UP CHARACTERS 

B 1.4 2 IZI B C!? 8 1.1 3 111 ;DE1~)IIZES ):> 
# 2  ,: ~ 5 2 3 2 ' ?  

BE!:! ~t .450 

.: 1 t.]PUT FR1:lPI 1:HSSETTE BI-IFFERS 

:-;T>.:; X!cJq*,) 
.J!:;R JTGET 
ei:s JTG:37 .:!STlJP KEY/EF;ROR 
F'HA 
.J!SF.: .JTI'I;ET 
E:C:S .JTG:::fi ; E;TOP I::EY..*'ERRRF? 
Bt.IE .JTI335 .:t.IOT At4 Et40 OF F I L E  
LCIA #64 .:TELL USER EOF 
.JSR IJDST .:IN STHTUS 

.JTG35 DEC: BCIFF'T 
LD;:.; x:sH~,,,' ; . X PRESEE',~ED 
F'LA ; CHHRACTEF.: F.:ETI-IRt-4ED 

.: C:-CLEHR FEOI.1 JTCET 
F: 'I' :3 ;ALL DOt.4E 

.IT Izi E; T H ::.:: .: SAVE ERRCIR I t4FO 
PLA ;Tl3SS DHTA 
TXH .: F!E!:;TORE ERROR 

.JTG::37.' >.:;SH1,) .: f?ETl-If?bI 
F.: T S :ERROR RETI-IRI.4 1:-SET FROM JTGET 

.JTGE-r .J!:;F.: .JTp21:1 
Bt.IE .JTGlI:I 
JSR RBLI::: 
BCS Bt4:33 
LDH #U 
!3TH Bl-IFPT 

.JTGET 

.JTG10 LClA I::TAF'E~:I'~' 
IZLC 
F:T$; 

APPROPRIATE 

.: E:UFFER PO I NTER WRAP? 
:NO. . . 
; 'T'EE;. . . REHD t-IEXT BLOCK 
.:STOP KE'T' PRE!SSED 

;POI!.IT TO BEGIN. 
.: E:Rkt.ICH ALWA'T'S 

; GET CHAR FROM E:UF 
.:GOOD RETURN 

"12423 F 1  ACI .: I tWUT FROM SERIAL BUS 
3247" F lHO 

F1AD H5 glzl 3 2 4 e  FlkF Bt.13111 LDH STATCJ!:; ,:!STATUS FRtJI.1 I-A!ST 
3.74; - F Ill 1114 E: E: c:! E: 1.4 35 .: IdH!:; I~I~II~I~I 
r~,7427 - L  F l ~9 OD Et.4:31 I-DA #BD ; BHD . . . ALL DOt.4E 
1-12428 F 1 E:> 1 E? t.4 .-J .'L .;, C:LC: r VAL I D CIATH 



FHHNNEL Ic-'O. . . . . . PHGE 0058 

;GOOD DATH...EXIT 
.:CHECK FOR USR OR DCD ERROR 

; HN ERROR. . . EX I T  W I TH C/R 
.: t4O ERROR. . . STHP 11.4 LOOP 



.:***********+****++*************S******* ,:* E:$;Ol-I-i' -- UClT C:HAF:ACTER C:HHt.lt.IEL * 

.: 3k DETERPl I HE0 BIT' 'r'13R I HBLE DFLTO : t 
; * 111 --- s:t.4'liHLIEl S 
,: # 1 -- i'H!:;!3ETTE # 1 t 
,: * .- L - - a,= .-\.:* .-* 

Fs.-.b;,L S 
,: * .- .j -- !:;C:REEtJ S 
+ 4-:31 --- 5;EF.: 1 AL E:US 3k 
;+*************+*****+#***+*+**********S 

~JBSI~U'T F'HH .:PRESER'~E . A 
LClH DFLTO .: CHECK DE1\j 1 CE 
C:Mp #:3 I S  I T  THE SIXEEt4? 
E:tE E:610 .: t.412 . . . 

r 

.: F'RI /.IT T 0  F3F.:T 

F'LA :RESTORE ClHTA 
JMP FRT :PR I t4T Ot.4 CRT 

e m  12 
E:I:C: E:1320 ;DE'b,fICE 1 CIF 2 

;F'F:It.IT TO !SEF;.:IHL E:IJ!:; 
r 

F'LH 
.JNP ~:IOIJT 

,:PR 1 FIT TO i;HSSETTE DE'*{ f CE!s 

B I ~ I ~ I ~ I  L!:$: H .F . p,=.-- .. .-*L.A.. 37 . 
F'LA ;GET DHTH OFF STACK... 

Z 

CflStlIlJT STA T3. ;PASS DATH 11.4 T 1  
,: I2A!Sl~IUT MIJ!ST BE Et.ITERED W I TH CHF:RaT' !SET ! ! ! 
,: F'RE!SER'l{E EECi 1 !:;TEF.:!Z; 

TXA 
PHH 
TYA 
PMH 
E:C:C: E:1350 .: C-CLR MEA1.IS DFtTO=2 RS232) 



3241 F I E F  
3 2 4 4  F I E F  

..T SF .J"T P 2 111 .: C:HECt::: BLIFFEF: F'O I t4TEF: 
E3 t.IE .J T F 1 C:I ,: I iA5 t.Il:lT REACHED Et4U 
.J:;f? LIJE:L}::: ,: 14f7 I T'E FULL BUFFER 
RC23 R!~;TI~R ;HBlIlRT I1lt.I STIIIP C::E'f 

,:PI-IT BUFFER T'T'PE BYTE 

LClH #BOF 
LEI'T' #O 

('THPE 1 ::l 7 

.:RESET BI-IFFER PO I t.ITER 

I ki't' : MHKE . 'T'Z 1 
!~T'T '  EIUFF'T I Bl,IFF'T= 1 

.JT'F'10 LClH T l  
!C;TA I TAFE 1 3'4 :DHTH TO BUFFER 

F i FC 
F l F C  
F 1  FC: 
F l F C  
F i F D  
F l F E  
F 1  FF 
F 2 0 6  
F213 1 
F;'3:1:3 
~ 2 1 3 5  
F207  
F205 
F213:3 

,:RE!~TI~RE .>:: At-ID . l +  

F: :3 'r I:! H I: L I:: ;GOOD RE'Tl"lRbI 
R!sTOR PLA 

T H'f 
F'LA 
TA:.: 
LClH T1  :GET . H FOR KETURt.4 
@(::C R ! ~ T I ~ R  1 ; t.412 ERROR 
LCIH #121,1 ;STOP ERROF. I F  [:-SET 

R!zTl]F;lr 1 ET!:; 

,: i_7UTPUT TIII R!=;2:32 

:PASS DATA THF:0l-IGH VARIABLE T 1  
.SNP R:;'TI:IA ; 00 RESTORE ALL. . HLCIAYS GOOD . EtJU . L I B OPEtJCHHt-IMEL 



P PR4 CHAt.ItJEL. . . . . . PAGE ClOG l 

t It.IE# LOC C:QDE 1.1 t.IE 

;***********************f*****+***#**:Y.** 
.:t C:Ht:::It.I -- OPEt.4 1:HHt.dt.IEL FOR It.dFIJT S 
.: * * 
,: t THE bILlMBER IIIF THE LOGIIZAL F I L E  TO BE* ,:* !OPEt..IED FIIIF: Jt.jPI-IT' 15; PA!z$;ED 11.1 .';X. * 
,: # !:H\::: 11.4 !E;EHRI:HES THE LlzlC; I C:HL FILE: * 
,: * 1.0 LOlIit::: UF' [IE'n) 1 CE At.jci COlIMflt.jD It.4FSI. S 
; t ERROF:!:; Hf?E REPlIlF;TED I F THE DEVICE S ,:* CIA:; t..iS:!T OF'Et.4ED FlIiF: It.jPUT ..(E.!:;. * ;* CHS!SETTE WF:ITE FILE:!, OR THE LOGICAL* 
,: 46 F 1 L E  HH!S !..I!:! REFEF:Et.ICE 1t.d THE THBLE!z. S 
,:# DE'$ICE 8 ,  *::t:::E'+BiliRRc!::~, Ht.]D UE$'IC:E 3 t 
.: t 1:: SIzREEt.] ::I , REG!IJ 1 F:E t.40 THE:LE Et.jTF: 1 ES S 
.F t At.dD HRE HHkIBLED SEPHRATE. t ,:**+******************+*****#**#******** 
1.jCHt:::II.I JSF: LI:IO}::CIP ; SEE I F F1 LE t::t.IOl~JtJ 

BEQ .J).:::310 .: 'T'I-IF' . 
JMP ERROR3 .:t.IB. . . F I L E  t.lrJT 6PEt.d 

JX3 10 JSE .TZl OI:I .: EXTRACT F I LE I t4FU 

LClH FA 
E I;! . J ;:.; 2 111 ; I S KE'T'BOHRD. . . l20t.dE. 

.:COULD BE :SCREEt.d, b::EYBOHRD, OR !SER I HL 

CMF' #:3 
E:E!;! .Jx:320 .: I S SCRE:EII. . . DOt4E. 
B 1; :S . J ;:X: 3 2: ('1 ,: I S SER I HL. . . ADDRESS I T  



.jp1p ~:t: : :12:~2 

,:!;;lIlr4E E::.::TF.:H C H E I ~ : : : ~  FOR TAPE 

. J X : ~  15 LD:::: SH 
cP:.:: #$GO ,: I S  I~OMMH~.ICI H REACI? 

E I;! .:r::.:;:> 2 I:! ;YES. . . 0. K. . . . DONE 

.:fMp ERRl3R6 .:NOT INPUT F I L E  

.J:x:320 !3TH CIFLT~J .:ALL I W U T  COME FROM HERE 

CLC: 
RTS 

.: Fit4 SEE I HI- DE'd ICE 

, .,,.::::U T':,:"' TB::.:: 
.J!SR THL.1:'; 

LClH !3H 
E: F' L J ::.::3 4 111 
J!3 F: T t:::A TtJ 
.IMF' ..,TX:35Cs 

HHS TO BE H THLKER 

.:DEVICE # FOR DF'LTO 

.:TELL HIM TO THLt::: 

:DID HE LISTEN? 
.: 'TIE S 
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I " C C "' 1 I ,  ~251:1 
-,cr. 8 I . .  F25CI 

22534 F25111 
.>*cqc l & l .  l F 2 E; 13 

112536 F251z1 - I .  3cq .. ~ 2 5 0  
112598 ~2515 

, F2E;CI 
326111111 F251zi 
32613 1 F251::i 
32602 ~2517 - -I .- -. .- -1 L . F 2 5 F'I 
-1'3Fci4 - I- -1 F25111 
1126135 F25111 
326p' ~25111 

.............................................. 
,:5): l:HI:::l:lI-IT -- OpEbI C:HHtJt.IEL FOR OUTPUT f 
,: * * 
,: d THE t.II..IHf:EF: THE L.06 1l:AL F1 LE TO E!ES ,:* OF'Et.IED FlIR I::iI-ITF'IJT I:? PflS!sED 11-4 .::(. * 
,: + f:I_Hi.:::l1lI..IT :SEHF.]CHE!-; THE Loci 1 C:AL F l' LE * 
,:S TO LOiIit::: UP TJE1~,~II~E flt.ID i:l:lMMRt.JD It.IFO. S ;* ERROF.:!:; ARE I;.IEPt:iRTE@ I F  THE DEVICE f ,:+ L*jH!S t.IIIiT lIiPEt.IED FiJR It.#'UT ,(E.G. S 
: + l;:E1rlE:~:~HRD:~ , OF: THE LOG1 GAL F 1 LE HAS f 
: 5): REFEREt.III:E 11.4 THE 'THBLES. S ,:* EIE':.'IC:E III, (::KE'~'E:O~~RD::I,, nt.ID @EVPl:E 1): 
; * ):I: 2;I:REEt.I ::I , REII!lJ 1 RE bjlzl TRBLE ENTR 1 E5 S 
,: f Ht.IfJ ARE HAt.ICILEfJ SEpHRA-rE. f 
;**+***********5):*******5):***5):1):*****SS*#*t 

213 F:3 t.lCk:OUT .JSR LI:II~I~:::UP .:IS FILE I N  THBLE? 
F'O 0::: E:EQ I:::K~ .: 'TIE !? . . . 



Jp1F' ERROf?::: .: t4O. . . F I LE HOT OPEH 

,-:t:%y . . . - JI_;F: .JZlIIIcI ,: EXTRACT TAE:LE It.IFCl 

LClA F A  .: 1 S I T  t<E'+Et]flRD'? 
@NE [:C::: 1 I ~ I  : t.413. . . SOMETHING ELSE. 

CF;~I:I .IMF' EF.:RI:IF:~ .: +'E::;. . . t4rJT OI-ITF'UT F I LE 

.: CI:l/ILD E:E !sC:REEtJ ,, !?EH I AL, TAPE:; 

111 CMF' #3 
E: E I:! I: K 3 111 : I S  SCREEN. . . DONE 
E: I:!:; I: K 4 12 : I S  SEEIHL.. .ADDRESS I T  
I::NP #2 .: ~!32:32? 
E:ts4E C}; 15 

P 

.IMP C:}<1:12:32 

:SPEC T AL THF'E CHHt.4t.IEL HHHDL I t.IG 

I : :  LD):: SH 
1::: F';:.:: #$G 11 ; I S  COMf.1HtJD READ'? 
@ E Q 12 l::: 2 111 ; 7ES. . . ERRISR 

C:K:::I:I E;TH CIFLT~ ;HLL OUTPUT GOES HERE 

c:LC: ;GOOD E X I T  
RTS 

1:t<:40 TA:.: .: SAVE UEV I CE FOR DFLTO 
..T:SR LISTf.4 .:TELL HIM TO LISTEN 

LCIH SH .: I S THERE A SECOt4D? 
(3PL 1'l:t:::51:1 .: 'T'ES . . . 
.JSF: :sCATt.{ ;NO. . . RELEASE L I NE5 
B 1.4 E I: 1::: 6 6 .: BRANCH HLLJA'T'S 

C}<51:1 .JSR !SEl'l:t.ID F SEbID SECOb4D. . . 

OPEN CHHNNEL OUT. . . . . . PHGE 0 0 6 4  

L I NE# LOT: C:ODE L I NE 



,:Q*S+S#+#+++#+######Q++##t####Q#######*# ,:+ C:Ll:l$;E -- C:LU!:;E LOCi I 1::AL F' I LE d 
,: # t 
.: # THE LOG I C:AL FT LE 1.41-It1E:EF: OF' THE* ;+ FILE TiIl BE CLOSED 1:s PHS!SED It4 . H. t ,:+ IKE'T'E:~ARD, !3C:F.;EE).I,, At.4D F I L E S  t.jlIlT + 
;a 1:lFEN PA!3S ! ~ T R A I l ~ H T  THRI~IUFH. THPE S 



: f fr 1 LE!:; OPEt.4 FOF: 1.IF;I TE HRE CLOSED @IT'* 

.: + DIJP1P I t.JI:: 'THE Ljj:i;T E:UFFEF: Al.ID * 
; f l:C'lt.ID I -r' I Ot..IALL1$ LJF: I I tJG Ht.4 Et.JCI OF + 
; + THPE RI-Oi:t:::. !.:;EF;: I HL F I LE!? HRE C:LOSED# :* :-;E:t.In1t.jC3 H CLIllSE FILE: C:l:ll.lPlHt.4Cl I F *  
,: 5): A !,:ECI~I~#J~~F:'~~ A~IDRE!S!S LsJH!~ !SPEC 1 F I ECI S ,:* It.4 IT:-; OF'Et.4 Cl:ll.114At..ID. # 
:###+#+#+##*5):~5):5) :#++###f5):~+s):+~f###+5):5) : f### 

~.~I:LI]!SE .J:3R .JLTLK .:LOOK F I L E  UP 
E:E G! J>:: 0 5 111 ;OF'EtJ. . . 
CLC: .:ELSE RETURN 
RTS 

.J::(1356 JSE .JZ 1 OCi .:EXTRACT TABLE UATH 
-r;:.;~ ;!SAVE TABLE I NDEX 
F'tiH 

LDA FFI ;CHECK DE'Y' I CE 1.41-It1E:ER 
~EI'J .I::.:: 1 50 .: I S KE'fBOHRD. . . DOt4E 
1:PIF' #:l: 
BEQ .J>:: 15111 .: I S SCREEt-4. . . DONE 
E:c 5; .I::.; 1 2 0  ; I S SER I HL . . . PF.lzlCESS 
IZPlF' # 2  ; E52:32'? 
E:~.IE .J:.:I 15  .: 1.10. . . 

: R:?--2132 I-JJ~$;E 

; REMOVE F I L E  FRI:IPI THE:LES 
PLFl 
.J!:;F: J::(F,Plll) 

.J S F: C: 1- 1.4 2 ::: 2 ,:[:LEHI.] IJF R5232 FUR CLOSE 

,: ClE:HLLl:lC:ATE BUFFER!f; 

.JE;F: GETTl:lP .: GET MEMS I Z: 
LCIH RIBUF+l  .:CHECK INPUT ALLOCAT I 0t.I 
E:EI;! c~f;011:1 ,: bIOT. . . HLLOI2HTED 
X t4'f 

10 LUH ROBI-IF+ 1 .: CHECK Of-fTPl-IT HLLOCAT ION 
BEG! i:L!S02iJ 
1 t.41~1 - .- -LILO ~,CIA #I~I:I .: DEHLLOCHTE 
$;TH R 1 @IJF+ 1 
!?;TA ROBUF+ 1 

.: FLHl3 TOP !:IF PlEp11:lR~~~ CHHt-jGE 
.JPlP MEMTCF .: 00 SET MEW TOP 

; CLO!SE IZH!SSETTE F I LE 

.~';.:i 1 5  LCIH .:NHS I T  H THPE REHD? 
RI4D #$F 
EEQ .J:7:j.E;6 .: YE!:; 



.?:-;F CA!:;QIIT 

..T !:;F: \ljE:L 1:; 
ECC: .:r>::i 17 
F'LA 
LDH #U 
F:TS 

Jx1 1 7  LClH SA 
1,:NP #S62 
f:t.jE .J'>.<lSCI 

LClH #EOT 
.J!E;F: 'THPEH 
.Jl.fF' .JX 1 SO 

.:tJO. . . I T  15 l4RITE 
;EtKI OF F I L E  CHARHCTER 
.:t~.IEEU TO SET CARRY FOR CHSOUT <ELSE 
.:PUT It4 EH0 OF F I L E  

: 1.40 ERRORS. . . 
.:CLEAN STACt::: FClR EF:RClF; 
; BREHK K€'+ ERROR 

:WRITE END OF THFE BLOCK? 
.: t.10. . . 
:14RITE END OF THPE BLOCK 

:cLO!s;E Ht.4 SEF.1IHL F I L E  

.JW 1212 JSF.: C[-!SE J 

.:E~.ITF:'T' TO REIIO{IE A C;115rE LCIOICHL F I L E  
,: FROPI THE:LE OF L O G  I I:HL .. PR I r4kR1~', 
; HtJD SEC:ut.4[IAF:.1t1 HD[IF'ESSEr='; 

JX1SO F'LH ;GET TAE:LE IIJDEX OFF STACK 

.: .TXRMP - EtJTF;.ltT1 TI~I [l!sE HS At.4 F:S-2:32 SI-IE:RQUTItJE 

J >;RM1,,! T H ::.< 
ClEl: LDTt.4D 
II:~::.:: LDTt.4Ci .: I S DELETED F1 L E  HT EtdD? 
BE12 ..T:7:17Q ; YES. . . DONE 

.:DELETE Et..ITR1+ I t.4 M I DDLE E'+ P1OV I NO 
,:LH!sT Et..ITR1~' 1'13 THAT Pl:l!:;ITIl:lt.4. 
?' 

LD'T' LtlTt..ID 
I-DH LHT,Y 
$;TH LHT.,):: 
LDA FHT ,IT' 
STA FHT,X 
LDA SkT ..'+ 
STH !SAT,:.< 

..T::1176 I:LC: 

. F.1l-S 
:C:LC)SE E X I T  

1-~2772 ~ . 3 1 3 ~  ,: LQOt:::l-lP TH&L 1 ZED LOG J C:RL F SLE: DHTH 
13277:3 , F:313F 
n'-'7'4 ,L i  F3I:IF H3 I ~ I~ I  LC~I]I::'.UP LClA #l3 
027-7" ,.-I F1311 85 3111 !STH !STHTI-IS 
0 2 7 7 6  F313 8fi TXH 
n.-.--7- I* F314  H6 98 JLTLK LDX LDTND 
0 2 7 7 8  F 3  1 E; .j ::.:: E; 6 111 [l E >.; 



:LOSE. . . . . . F'HGE 1:11:167 

112784 ~ : 3 1 ~  
32785; F::: l F 
:127:3r; F:> 1 F E:D 59 1112 
-1.: - , -7~3- , ,. F:::22 85 E::?: 
32783 F:324 E:Cl 61'3 [-l3 - - 
112789 F:3.2;3 85; E;f3 
.- -. - ,..yl2 F3253 @D $I[! 02 

37791 F:32C :35 E:3 
- ' v 9 2  JC l. ~ 3 2 ~  60 
:127~~* . F:IQF: 
]27:@ F:3SF 

.: ROUT S ME TO FETCH THBLE EMTR I ES 

.J216111 LDA LAT ,X 
!E;TH L A  
L.DH FHT.,):: 
5;TH FA 
LClH !SAT,,::.{ 
STA !sH 

.JZ101 F;.:TS . EI4D . L 'I B 11:LALI- 



)LO*LL FILES.  . . . . . F.RC;E 0068 

........................................ ,:* IZLALL -- I'1:Ll:lSE AI-L LI'IIGICAL F I L E S  d 
: + DELETE!..; ALL TAE:LE Et.ITF1IEI2; At.ID* 
,: + RE::;TlZlRES CiEFHllLT :[ ,...'l:l CHAt.4t.IELS t 
.: f Ht.{D CL.E:AL:$; l' EEE PlllF;.IT [IE'V' I IZES * 
:Qdff+++*+*f**++#+*f+f+***f#f*#****f*t 

A3 i:~i:~ NCLALL LDH #l2 
S-, K. $2,-, Q:, ...I -. ,=S !:;TB LDTt.jD ;FISRGET HLL F I L E S  

;++*+*f***f*+***SQf++*+*****+**+*d*Q**d***Q** 
: f I:LRIL:H -- I~ILEHR II:HA~.I~..IEL!~ * 
,:S lJt.ILI:'i;'TErJ t-It.Il-AL.b:: IEEE DE1*)TCE!3, BlJT S 
,: LEA'n,jE IIITHER~; ALOt..IE . [IEFHI-ILT l::HAt.lt.IELS # 
,: * ARE F:E!:;'Tl:lRED. t 
; *+ f * * * * * * *~ * * * f * * * * *~ * * * * f * * f * * * *Q* * * * * * *~ * *  

t.jC:LF.IC:H LDP; #l> 
IZP:.: :IFLTI:I ; I S OUTPUT I:HHNt.IEL I EEE? 
E:C:S .I:.;75Cl ; t.40 . . . 
.J 5; R 1-1 1.1 L !:; 1.1 ;'r'ES. . . UtJL ISTEt.4 I T  

.J:Y;~~I:I c:~:.: c l ~ ~ ~ t . 4  .: I S I t4PIJT CHHt.4t.4EL I EEE? 
@l2!3 IZLHLL2 .E t4u . . . 
Jr3F.I IJt.ITLt::: ; '4 ES. . . IJFITALP; I T 

:RESTORE DEFAIJLT {)ALUES 

C:L.ALLZ: 8-.- 'W  
.=l I DF'L T I:! ; 01-ITPUT C:HAt.I=:>=SCF,EEt.I 
I-DA #O 
STH DFLTki ; I t.IPlJT CHAt.I=O=KEYBOARD 
RT!2 . EkID 
. L I B  OFEt.4 
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41: FE: F 6  

Et3 9:3 
I35 E.::: 
9D 59 132 
Fi5 E:9 
09 6111 
35 E:? 
BD GD 1112 
A 5  6% 
:3U c;::: l32 

;*5):f*ff*fff5):fffff****ff*f*f****f5):f** 
,: f t 
,: 5): 111 F' E 1.4 F 1-1 1.4 C: T 3' 111 1.1 * 
.: * t ;* ICREATE!:; At-4 EFITR'T' Pt.4 THE LI:IC;IC:AL f ;* FILE!:; TABLE!:; i ' I~ltJ~I!3TIt.41~+ 13F S 
; 5): LOG 1 CAL F I LE C~II-lt'lf:EFf--LH ., BE',) 1 CE 3& 
,: :$;. t.IUPlBEf?--FA, Ht.IE1 SECl:lt.IDHR'T' CPlCl-- t 
m +  SA .. . . * 
.: f t 
;5 ) :  H F I L E  t.4HI'IE DESC:FIIF'TOR, FNHDR & * 
.: * Ft4LEt.I AF:E PHSSED TO THIS  ROI-IT1 NE* 
,: 5): f 
,:******f+*f*+*+*************tf*f**** 

t.IOPEt.4 LD>:: LH .:CHEIZ# F I L E  # 
~ 1 . 4 ~  13~9::: .: I S t.4111T THE KEYBOARD 

..illP E R R I ~ F : ~  ; t.IOT I t4FUT F I LE. . . 
13p98 JSR LfiOt<I-lF' ;SEE I F  I t 4  THBLE 

B 1.4 E (1 F' 1 111 111 ;t.40'T FOUt.4D. . . 111. K. 

. IMP ERROR2 ;FILE OPEN 

CICI LD:< LDTtJD .: LOO I CHL EIEVI C:E TABLE EIJD 
11:F'x #~I:I .:MAXIMUM # OF OFEt.4 F I L E S  
E:I:C OF1 1111 ;LE:SS THHt4 10. . . O. K. 

.JMP EF:ROR1 .: TOO MAt.4f' F I LES 
7 

UF'110 I t.IC LDTt.ID .: tJEL.4 F I LE 
LDH LH 
!3TH LAT,,::( .: STORE LOI3 I CHL F I L E  # 
LDH 
OFIH #$E;lll ; MHKE SH HI4 !:;ER1 HL C0MMHt-ID 
!?TA !3k 
:S T A 4; HT , ;:.:; ; E;TORE I2IzIl.lMHt.4U # 
LCIH FH 
::;TA FAT,, ;STORE BEVICE # 

,: F'ERFI~IF:M DE'l) 1 CE !:;FEE IF '  1 C IIIPEt.4 TA5t:c::; 

E:EQ lJP175 .: 15; t < ~ ' T ' E : ~ ~ ~ ~ R D .  . . CII~I~-IE. 
r;PlP #:3 
E:EQ LOP1 7 5  .: I S SCREEf4. . . DOt.IE. 
@CC: 13p15111 ;HRE CH!Z!SETTE!S 1 2 

.J!:;R 1IlF'Et.I I ; I S  01.4 SERIHL.. .OF'Et4 I T  



3l:l 4F E:cC lZlF'175 : BRIWCH ALi*lF?T"T'. . . [3abIE 

;PEF:FORPl 1-iqFE OPEt.4 STUFF 

I-: 1-1 .;l - -. -L-  1 3 ~ 1 5 0  CMF' #2  
CICI c:13 E:~..IE I I I F ' ~ ~ ~  

4.1:: 1119 F 4  .rMP 111pt.J2:22 

2111 DO F'7 152  J::;F: zzz .: SEE I F  TAPE E:I,IFFEE 
eo I:!:> BC!:; 1 3 ~ 1 5 5  .: YE:? 

P PEN F I L E .  . . . . . PHOE l~ l l~ l7 l~ l  

.- -. 21-1 3 3  F'::: 
1;. 

As 04 
'39 6H F 7  

JP1P ERRBE? ,: t49. . . DEHLLO1:ATED 

133155 LClA 
Ht.4D #:$F .:MASK OFF l:OMMAt.ICl 
E:tJE 11P2131:l .: t.1I1lt.1 ZERO I S  TAPE WRITE 

,: CIPEF..I I:FISSETE THPE F I LE TO READ 

.J!3R C:!:TE 1 .: TELL "PRESS FLAY " 
E:l::S OF' 1 81:l ; !:;Tl:lP KEIT1 PRESSECl 

.J!ZF: LI-IKIb.IG .: TELL I,IE;EF: " SEARC:H I t.IG" 

LCIA Ft.4LEN 
BE13 I:IP~~'I:I :LOOK I NG FOR Ht.4'~' F I L E  

JSF: FAF ; LOOK1 t.IG FOR t.IRI1EU F I LE 
E:Ki:: i331'71 ;F~~l~..~t~~D I T !  ! ! 
f:E(:! IIlF'18111 .: STOP KE+' PRESSED 

OF' 160  .Jt.lF' ERRI~IF.'.~ .: F I LE t40T FOUt.ID 

7r_l J!sR FAH .:GET ANY ClLCl HERDER 
BEQ I ~ I F ' ~  8111 ;STOP KE'+ PRESSED 
E:C:C; 1SPl71 ;ALL 0.E. 
61::~ QP~GI:I .:FIL.E t.413T FOCIt.IC1. . . 

,: IIlPEt.4 C:H!SSETTE TAPE FISR WRITE 

I~IF';;~'I:II~ J2;R C:!z;TE2 ,: TELL "PRESS F'LH'T' ANU RECORD" 
e c ! ~  1.11pl~o .: !s'TlIlP KEY PRE!3!sECl 
LDH #B[:IFH ,:DATA F I L E  HEADER T'T'FE 
.JSR TAPEH ;LJRITE I T  

;F 11.4 I SH OPEt4 FOR TAPE REHD,...'WR I TE 

IF 17 1 LDH #BUF!sZ-1 .: H!?!:UME Ff:lRCE READ 

1, [l IT' !3 H 
[::P\' #$CO ,: OF'Et.1 FOR READ? 
REI;! OP 1-72 

.:SET 1 t.iTER!s FOR BI-lFFER 1 t.jG DATH 



IF'EI 61 LE. . . . . . PAGE 1~1071 

E:EQ l:lP1'75 .: t.413 F I L E  bIWP1E. . . DONE 

LDH #U ;CLEHR THE SERIHL STATUS 
!:;TH S'TATUS 

LDA FA 
3'!3F::  LIST^.^ ;DEVICE LH TO L I STEN 

L[iA :;H 
ORH #$F0 
.J S F? ::;E C: 1.4 D 

LCIA !:;THTI-IS ,:~t~IYE:l~lCi1~' HOME.? 
@PI- I ~ I P : > ~  ; 'T'ES . . . COt.IT I b4UE 

,: TH 1 R1:llUT I 1 !S CALLED B'+ OTHER 
,: t:::ERt.IHL- F:l:lI.J T I t.IE:::; CJH ICH ARE CALLECI 
: I I :  : S .  !:::ILL RETI-lRt.4 
.:ADDRESS TO FtETl-lF:tJ TlIl 1114;. 

F'LA 
F' LH 
JMF' ERFtOE5 .: DEV I C:E t4OT PRESEt4T 

l:lp."y . - # . . I  LDA FkIL.Et.4 
E:EQ 111~45  .: t.10 tJRME . . . DOt4E SEQUEt.4CE 

I 

,: 15Et4CI F I I-E t4AP1E I:I'~/ER SER 'I AL 

LD'T' #I11 
IIIP40 LClH I::F~.{H[IR)'T' 

.J!3R C 1 I:IUT 
I tJtl 
IZP'T' Ft4LEt.I 
E:t.IE 11lF'4I~l 

r 

UP45 JrqP l::Ut.JL!=_;t.I 



- 7 .-, OPEN R5232 F I LE. . . . . . PAGE OU r L 

. upt.j.-:t.=,.> ,.-,L - OF'Et.4 HI.4 F:S-232 OR FHHALLEL FORT F I L E  

,: 'l)ARIAE:LE!-; It. j ITJ.LIZED 
: Bll't.4UP1 - # OF B I T S  TO BE SEt4T CHLC FROM M5lCTR 
: E:AI-IUCIF' - E:HI-ID RATE FI-ILL 

RS!i;'TAT - pC-2::3;1 ... -1 STHTl-l!S RErj 
; plSlr_':TR - 15551 Cot.jTROL REC; 
,: P15 1 - 6 5 5 1  Ci:IPlMAt.4CI REG 
,: P13 1. fl.Jf: - U!:;EF.: E:HI,ID F:HTE (I:LOC~:::/BHI-ID,.'~- 100 > . Et.IH@L. - c'=. -q.,~,Lb >.- t.lPlI Et+IABLES <1-t.4PlI B I T  Ot.IS 

u~'t.1232 J'!_;F: ~ ~ t . 4 2 : 2 2  ;!SET I-IF' RS232, . +'=Q ON .JETTURN 
r 
; F'A!ZS F'F'flMS TI~I rIEi1F.:EG!S 

S TI~I F;.I-'.c ;v.-1THT .: CLEHR !STATUS 

CF'Y Ft.4LEP.I .: CHEC:t:: I F  AT Et.IU OF FILEIJHME 
B E I ~  CIF~..IIJ~~ .:'T'E!~. m • 

LDH FHHDR ::l'+ .:MQVE DA'TA 
STA ~5 I CTR, Y .: -ro 145 1 REGS 
T 1.4 IT' 

CF"T' #4 ,: ~ ~ I L ' T '  4 FOSS 1 BLE PRAIIS 
E:t.{E OPt.11320 



,: I::HLC E:AI-.ID RHTE 

LClH tq51CTF: 
At.ICI #$OF 
E:EQ IIIF't.IIzI28 

r 

,: C:HLI,:I-11-H7'E !:;THF:T-TE!:;T RHTE. . . 
.: CI I FFEREt.4T 'THAt.4 OR :[G I t4HL RELEHSE 90 1227-0 1 

ASL H ;GET OFFSET ItJTO TAE:LES 
TA:.: 
LClH F'HLt-ITS ,:GET TV STAt.IDHF.1C.I 
Bt.IF. IZ1Ft.j.1826 
LDIT1 E:HIJDIII- 1 ,, Z:: ; t.ITSC: STANDARD 
L[SA BHlJDU--2,,::.:: 
.J 1.1 F' 111 F't.4 III 2 7 

OF't.ICI26 LIItT' E:HI-lDI:IF'-1,:.:- 1 , ; F'WL STAt.4DARD 
L.[lH &HIJ[lII!F'-Z,::.:: 

i'pt.#-~z7 !:;-['lT1 p l y  -1 1. AJE:+ 1 ;HOLD START RHTE I l 4  M51AJB 
!:;TA 115 1 A.JB 

C]F'~.~I:I~E: LDH p15 1 HJE: .: CHLCULATE E:ACID RRTE 
A:'G;L A 
..l' F: F' 111 P E 1.4 .:GOTO PHTCH AREH 

; 1:HEC:t::: FOR :l/>..: LII.IE RESPONSE 

I~IP~.~I~I:~I:I L-[IH 1.1rriiC:ClF: ,:BIT 0 OF M51CDR 
L!:;R A 
E:CC I:IF'~II:I~I:I ;. . . 3  L I N E  

,: CHEC:t::: FEIF; :.: L I t;IE pF.IClpER STATES 

LDH CIZF'RE: 
ASL A 
BC!:; CiF't.405III 
..TSR C:b::Cl!SF:X .:C:HHI.IGE FROPI JPIP TB PREVENT SYSTEM L 

,: !$;ET I-IF' E:/IFFER p111 1 t.ITERS I:: DGE=DBS ) 

OPt.105lIl LDH R 1 DE:E 
!STH B 1 CIE3!5 
LClH F:C3DE:E 
:3TH RODf:S 

.: HLLlIllZATE RlJFFER!:; 

OPt.Ii:155 .JSR GETTOP .:GET PIEMSXZ 
LClA R I E:UF+ 1 .: 11.4 ALLOCHTIOt~I. . . 
et.IE l1lPt.IlIi66 ,: ALREHDII 
[l E 'T' ;THERE GOES 256 E:'T'TES 
!3T1+ R I E:UF+ I 
%l:.: R 1 E:l-IF 

OF't.JOCO I-DH R~z~el-lF+ 1 .:Oli'T ALLOCATION. . . 
E:t.IE I4EPlTC:F ; HLREH'T' 



DE'r' ,:THERE GOES 25G B1+TES 
E;TIT' RIIIE:UF'+ 1 
!X!-:.: RlJBIJF 

PIEPITCF !:El:: ; !? I Ot.lHL TOP OF MEMClRt' CHAIJOE 
LCfH #$FO 
.JPlF' SET'T'IIIF' ;TOF CHHts4GED 

,: 1::~1.42:32 - C:LER~.I UP 232 S'r'!3TEH FOR OPE~.I..)CLOSE 
; !sE'T ClClRB At.4D (332 FfJR R!5-232 

~ ~ t . 4 2 3 2  LDA .#$TF : CLEAR t.4M I 'S 
ST'H [121-3 
LLIA #:.;IziI2I]I20 1 1111 DDRB 
STA [QDclRE: 
!?TA L12FF.IB .: DTR , RTS H I OH 
LClA #$l14 .: OI-ITPUT H I CiH FA2 
DRH n2F'RA 
!:;TA D2F'RH 
LD'T' #I:IU 
STt '  EI.IHE:L .: CLEAR Et.IAE:LS 
RTE; . Et4U . L I B  LClACl 

.................................... 

.:# LOAD RHPI FUtJIzTII:ItJ t 
,: * * 
;t LOAElS C:A!Z;!SETTE 1 2 ,  OF: ,:* ::;EF.:IHL E:U!=J [lEts,lIl::E!:; 11.~4 TO 31 $ 
.: +. A:; TJE'TEEPlI t.4EEI B'r' II:IzIt.JTEt.ITS OF b 
.: * '4HRIAE:LE FA. YEF?IF"r' FLHG 11.4 . H * 
; t t 
,:S ALT LClHCl I F  !3fi=l~i,, t.IORtqflL SH= 1 * 

,,H--1-1 ,::(): ,, .'+ Ll2AD ADDRESS I F  ':--'- ,:+ . fl.cII1 F'EF.IFlZIF:Pl$; LOHU,;::::> 'y'ERIF1~'# 
: * t .:+ HIGH L1::lAD f;.ETI-IRt.4 11.4 ::.:,Y. * 
,: # L ................................... 

- .-- I .  l 1 6 F49E $315 C:3 LClHDSP ST:.: MEPlU!5!?; ;.X HHS LOW HLT START 



STtT' tlEI.1l-l!~;!~+1 
L 111 H L7 .J T.1 F-' 1:: I L I:] [:I ::I ,:I'10t.4I'TQF: LOHIS Et-ITR'f 

~.ILI:IHD !:;TH '~)EFr'i:l.::: ;!$;TORE VER I F7 FLAG 
LCIA #[I 
!3 T Fi !:;TAT lJ!S 

LClA FA ; 1::HECI::: DE$' I C:E I-4UME:ER 
Et..IE LD2I::I 

L D ~ I I  .?MP EF:f?ORy ; EIHD DE'l) 1 C:E #-}::E'T'E:OHRD 

LD2C1 [::PIP #:3 
@Ell:! LD~I:I .:D I SALLObl SCREEbI LOHO //E< 
E:CC: LCI l OI:I ; HAI.4DLE TAPES D I FFEREb4T 

.: LOk[:I FRlIlf4 cBt.1 1 EEE DE'V' 1 IZE 

L EI'T' F'tJLE 1.4 .:MUST HAVE F I L E  t4HtIE 
BtJE LD25 .:'+ES. . . OK 

.JMP ERRiIRS ;MI!:;!SIt.4G F I L E  NAME 

.-l c- I-Dlrl.3 L@::.:: !%H , ,-. - ...2~VE SH It4 . X  
.I 2; F: L 1-1 l< I 1.1 IIi ,:TELL U!SEF: LOlIlK11-41~i 
LDH #$g0 ;!SPECIAL. LOAD C:OMtlHt.I@ 
!:;TA SH 
.7:3R 111PEt4 I .:OFEt-4 THE F I L E  

LDA FH 
.J!:;R TflI-1::: ,: ESTHE:L I SH THE CHAt.4t.IEL 
I-CIH !SA 
.?!SF TI($;H .:TELL I T  TO LCIAD 

.?::;R HS;FTF: ;GET FIRST BYTE 
!STH EHL 

LUH STATClS .:TEST STATIJS FOR ERROR 
LSR H 
LSF: H 
€:1:::3 ~D3111 ;FILE b4OT FOI-IbIU. . . 
.JSR HCF'TF;.: 

!!;TA EHH 

T ;:.:: ,:FT t.JD 1:ll-lT ClLD SH 
E:t.lE LD30 ; !S~(::.II ClSE D 1 SK HUBRESS 
LDH MET.1US!:; ;ELSE LOAD WHERE USER WAt-4TS 
1,;l.A EAL 
LClQ P1EMU!S!S+ 1 
!Z;T'R EAH 

LCI::I:I .JSE Ll~lClIt.IG ,:TELL lJSER L6HD I FIG 

LD40 LClH #BFB ,: MHSt::: OFF T 1 MEOUT 
Ht.4D !E;THTU$; 
!S T H 5:; T A'T I-I!s 



L[145 ..T!z;F: HlZPTF: 
T H;:.< 
LDH STHTI,IS 
L!3R H 
LSF: H 
&I::!:; LD4Cl 
T' ::.<H 
L [l '7' '1) E R I: 1::: 
E: E C:! L [I 5 111 
LU'T' #O 
Cr.1F' (EHL:It~' 
E:EQ Lug0 
LClH #SPERF: 
.JSR U@:"=;- 
.E:'T'T $g[:  

7 

LD50 !STH (EHL)IT1 
LDGO I t.1C EHL. 

E:FJE L.[l64 
It4C EAH 
E: 1 T !ST'HTI.J!S 
B' * c l -  l ' :  LD40 

.J:3R Ut.ITLt::: 
J$;F: CL_I_;E I: 
Rl:c: LD181:l 

LD90 .IMP ERROR4 

.: LOHD Ff;.:ClPl THF'E 

LD10111 LSR Q 
E:C!:; LD11:12 

-IblE# LOC CODE L I t.IE 

.: GET EI'T'TE OFF I EEE 

.:WAS THERE H TIMEOUT? 

; 7 ES . . . TRY HOH 11.4 

.: FERFORMI NO VERIFY? 
:NO. . . LOHD 

;'5fERIFY I T  
.: IZI . t< . . . . 
.: t-10 GOOU . . . VER I FIT' ERROR 
; 1-IPDHTE STHTlJ:S 
.;SKIP t.IEXT STORE 

.: I t.1CREPlEt.lT STORE ADDR 

.: E O I ?  
; t.1O. . . COteIT I t.ll-lE LOAD 

.:CLOSE CHHbIt-4EL 

.:CLOSE THE F I L E  

.: BRHHCH ALWA'r'S 

;FILE NOT FOUt4D 

; I F  C-SET THEt.4 I T ' S  CASSETTE 

.?SET POIklTERS AT TAPE 

.: DEALLOCATED. . . 
;TELL IJSER HBOUT BUTTOt.45 
.: STIIlF' KEY F'F:ESSE[I? 
.: 'TELL IJSER SEARCH I NG 

3322111 F543  
113221 F549 H5 B7  L D l 1 2  LDA Ft.41-Et4 ; IS 'THERE A t.IAME? 
1 .=t .:S.-, .:a F54E: F'III 09 E:EIZ! LD150 ,: EIOF4E. . . LOACl Ht-?T"T'H 1 tqG 
332' F54Cl ~I::I EH F 7  .I:;& FHF .:FIt.Itl H F I L E  Ot+1 THPE 

::a .:a. F5513 90 I~IB -*.--C BC:C: L [ I ~ ~ I ]  :GClT I T !  
3:-t35,c 2.e,., F552  F11 5H BEIS! LD131:1 .: S'TI:IP \::Et+ PRESSED 
73226 F554  E:u DH EC:!S .: t.IOPE. . . Et40 OF TAPE 



.JSF: FAH 
E:ES;! LE1136 
E:CS LD9r-l 

; F I t.IB AN7 HEHUER 
,:STOP b::E'f pRE!:;:SEKl 
.: t.IO HEADER 

.:MUST GOT HEADER RIGHT 

.: I S I T  A MOVABLE PROGRAM. . . 
; 

; I S  I T  H PROGRHM 
.: t4O. . . I T S  SOMETH I t46 ELSE 

;F1 XED LORD. . . 
.: . . . THE ADDRESS I N  THE. , . 
F. . . El-IFFER I S  THE START ADDRESS 

.:I~HECK FOR MOHITOR LOAD. . . 

.: . . . YES WE WANT F I X E D  TYPE 

LD'T' #:3 
:-;ET E:'T' [::p;.:; .' S 
LDA ('THPE 1 ::I Y 
LD'T' # l  
!SRI:: 1::TAPEl ::l'+ 

TA>; 
LD'T' #4 
LCiA (THF't"_'l >+' 
LU'T' #S 
!:;f:C ( TAPE 1 ) 'T' 

'TA 'T' 

;THPEH - THPESTA 

I2LC 
T;:.:; H 
AEIC FIEt.II-IS.",; 
STA EHL 
T'T'A 
HDC PlEPll.J!S!z+ 1 
4;TH EHH 
I-DA MEP1i.J!S!3 
!?'['A !STHL. 
LDA PlEPlUS!3+ 1 
2;TA S-['RH 
.J L i:! D 1 1.1 C; 
.JSH T'RD 

~ 7 - r  924 

; SET UP STHRT I t.413 ADDRESS 

.:TELL USER LOAD I t-IG 
,: B 111 l' H PE E: L 111 C: I.::: L I~I R D 
.:CARRY FROM 'TRrD 



:1:2282 F5AH 
]:328:3 F5HH : !?ET UP LIIIHU HDI:lRE:,:;!:; 
:l .:V 4 '7 C, F5HH . - j:::2:35 F5WH H6 HE LDX EHL 
:1:::2F:6 FSAI:: H4 AF LU'T' EAH 

F!~;I..IRRI~IIJTI~~JE TO FR:[HT I~lzlt.I!~OLE : 

.: !SEHF;ilZH :[t.IG ffFlzlR t.IHP1EB 

3 111 LIJ~::: 1 1.413 LCIH M!I;GFLO ,: SI-IPPI:I!:;ED TO PR I t4T? 
1E BF'L LD115 : . . . t.4Cl 
0 C: L[l+' #t.1$S-PlE; 1 ,: " !SEHRC:H 1' b4C; " 
;?F ~1 .JSR M!SG 
E: 7 LClA FtJLEt.4 
15 BEQ LD115 
17 LD'r' #MSG-1.1S 1 ; " " 
;?F F 1  .J!zR MSG 

.: !:;l-lBF:OI-lT I t.IE TO UUTPCIT F I LE t1AME 

OI..ITFbI LD'T' FtJLEt.1 .: I S THEME A t.IHME? 
BEQ LD115 : t.10 . . . D 111 NE 
L D'T' #I11 

LD 1 10 LDA I'.:F~IADR ::a'+ 

.I S F: E:!:;l1lI-I T 
I t.ltl 
CF"+ FtJLEt.4 
Bt4E LE11 l r J  

L0115  RTS 



.JPlP I'.: I SH'n)E > 
LClA F'A #+ff'll3/.4 I TOR EIJTR'r' 
E;t.IE !Sl,p:* , -1.J '- 

.JSF;.: l2PEt.I I 
JSR !.;H':)IbjE; 
LDH FH 
.JSR L I !3T't.I 
I,DA !3fi 
.J!:;R !sEC:fJ[l 
LD'T' #O 
J !!;F.: R D3 13 Q 
LDA SHL 
JSF: CIilI-IT 
I-Dk !?RH 
.]SF: CIl:lU'T' 
JSR CMF'STE .: COMPHRE STHRT 'r0 END 
E:C:!-; "'MC- ...* 12 .-' 1-1 ,: HA'4E F:EHCHED END 
L [I H 1:: !S A L ::l 'r' 
.J !:; F: C: I 111 1-1 T 
.JSR !STl:lP 
Bt.4E S1,"40 



4H , 1 I I L!:; F.: H 
BO 03 81:: $3 :31,) 1 0 2 

41:: 13 ~7 .ifMP ERROR3 

20 F'7 :31.)102 .J:E;F;: zzz 
90 :::D E: C I:: ::;ll) 1 o 
20 3 3  J!?R I Z ! ~ T E ~  
E:l_l 25 E:I:: 5; ::;l,) 1 1 E; 
2 E:F F 6 .JSR SA":' 1 t.jG 
A2 12 1:: St)l OF-'_; LD::.:: #F'LF 
175 BY LDfl !sH 
2'5 01 HkID #01  
DO 02 Bt.IE S141l3f5 
H2 01 LUX #E:LF 
::: A ; 1,) 1 1 T ;:.:; A 
28 FT .J$;f<: THPEH 
E:O l;? El:!: s!il 1s 'zu 67 F8 .]!:;F: Tb4R-r 
eo ~ E I  B C: S E;() 1 1 5 
Hf5 E:? LClH :-;H 
.zl0a , -. 1-1 - ,.a c.l At.l[l #::? 
F111 ICG E: E I;:! %ll) 1 1 Cl 

H? I:I:; LDA #EOT 
2111 F7 .J!i;R 'TFiPEH 
2 4  • E:YT $24 

1 :E: S14110 CL.C 

: I F C-SET THEN I T'S CASSETTE 

; BHD DEV ICE # 

:GET ADDR O F  THFE 
.: E:UFFEF: I S DEHLLOCHTED 

; !3T!zlF' t:::Efl PRESSED 
;TELL Cl!SER "!SA1*,lIt.4G" 
.: DEC: I DE T'T'PE TO SHVE 
.: 1 -FLF U-ELF 

;ClRITE Et4D O F  TAPE? 
.: t.413 , . . 



3:2:438 F'68F' 
:l3429 F5:3F 175 .IsU !:;A?,!It.IC; I,DH PI!E;GFLC 
33446 F691 10 FE: E:PL 5;'1)1 19 ; t.JO PR I t.IT 
4 1 F1593 
]:1:442 F6513 AI11 5 1 L Dgs' #PI!:; 1 l -PI!:; 1 .. . ' !S A',,! 1 t.IG ' 
:1:::44:> F635 20 2F F 1 .J5E p1SG 
33444 F&9:3 4C: 1z1 F5 .JPlP OI_ITFt.I .: .<:F I LE l.4AME3 

F69E: . Et.4CI 
~ 6 9 ~  .LIE: TIME 



- I NE# LOr3 CODE L I NE 

.: I bITERRI,IPK; ARE C:I~IM 1 I.IG FRO11 THE G 5 2 6  T 1 MERS 

1-IDT I M LDX #O ,: PRE-LOHD FOR LHTER 

.:HEF'.E: WE F'RI1IC:EED IoJITH At.4 Pt.IC:REMEb4T 

.:OF THE 1- I ME EEG 'I :<TER. 

l-l[I20 I T I MEi-2 
f:t..IE 1-l[I:2I2 
It4C: T IME+ l  
~ 1 . 1 ~  UD~I:I 
It.iC: TTP1E 

,: HERE iJE IZHEII:}:~:: FIZIF: ROLL-IIIVEFS: 23 : 59 : 53 
,:nbj[! F:E!:;E:T THE C:LC?C:E TO ZERO I F  Tf?l-iE 
7 

l I 3: I S E C: 
LDFi TIPlEi-2 
SE:C #$01 
LCIH TIPlE+1 
!z;E:C # $ I n  
LDA TIME 
!3E:f: #$4F 
@CC: UDGO 

;'T 1 ME Rl:lLLED--ZERl:l PEG I!STER 

!ST>: TIME 
!:;T::.( T I t lE+1  



HD 1111 DC 
I::[[ I:I~ DC: 
Klc! FE: 
AI4 
:::1:1 1 ::: 
H2 E:D 
:::E I:II:I Lli:: 
HE 1111 DC 
E I:: I:I 1 DC: 
DO F:3 
:::D I:II:I DC: 
E :;; 
ClCl 0 2  
35 91 

:z;T).{ TIME+z 

!31-IJF' !:::E'+ FLfiII; HERE 

l-ID613 LCIA R:l:lIlJI,; rL4HIT FOR I T  TO SETTLE 
I::PIP aacj!:; 
E:t.jE ljDC;~::l ,;STILL BOl-It~jCIt.Il3 
T H;:.:; ;SET FLAGS. . . 
!.:W 1 UD3I3 ; t.IQ STOP ~<E'T'. . . EX 1 T STOP KEY=$i'F 
L[[;:.< #:$FF-942 .:CHECK FOR A SHIFT KE7 ( C 6 4  KEYBQAF 
5; T )< 11: III 1- P1 

l.JC1'78 LD;.: F;.:I:IWS .: LJA I T  TO SETTLE. . . 
CP;.:: Rl:I1cJ!z; 
B 1.1 E U D '7 111 
!:;TA C:OLpl .; ! ! ! ! ! WATIZH OUT. . . STQF #Et1 . A=87F. . 
I t .4~ .: A~I'T' KEY DOWN ABORTS 
E:t.lE lJD91:l .:LEAVE SAME A!? E:EF'ORE. . . 

UD:30 ?STA STKE'+ ; SHVE FOR OTHER ROUT I NE$ 

-1:::s 1 1 F6DD '78 RD'TIP1 SE:[ ;KEEF TIME FROM ROLLING 
:1:f:5 12 FGDE Ay H2 LClA 7'114E+2 ; OET LSD 

1:3 F6EIl Hi5 A 1 Lux T I f l E + l  .:GET t.4E)::T MO!E;T !sIG. 
:1:::5 1. 4 F6E2 A4 AO LD'T' TIME ;GET MSD 

-3 $7, l'. ,.:S !3E'T'r 1 P1 :SE 1 .: t=EEF T I ME FROPl C:HAt.IG I t.IG 
:f:z; 2 5;Tt-l 7'114Ec2 .:C;TILIRE L!Z;D 
E:& H1 !ST::.< TIME+l  ,:kjE:.:T MOST SIGt.IIFTI=ANT 
E: 4 H111 c-pTl ._l 7'1 HE ; !STQF:E M!Z;D 
C 1-1 .-l C, CL I 
6 Ill F:: 7' !E; . Et4D . L I E: ERF:OF;.:HHb4DLER 



.:*************************S):***********+* :* .:SW -- C:HEct::: :STOP t:::Eti FLAG Ht.ID * 
,: t RETURkI Z FI-HG SET I F FLAG TRI.JE. t 
,:# HLSQ II:LI.I!~;E$; fiC:TIis)E C:HAt.jNEL!s At.j[I S 
,: * FLU!3-iE!f; KE'+RI:IHRU I;!UEUE. t ,:+ nL!:;O f?ET'I-IF:t.]!s \:::E$' D0LJt.I::; FROM LHST I)i ,:* KE1~E:l:lARO F:i:lCJ 1t.I .A. t 
,:*#+*+++++*+**+**+*+**S#y**t#***SS*+#*S* 
t.I!?;TOF' LDH I::;Tt:::E1+ ; VHLUE OF LHST ROW 

I~:MF' #$7F ; 1:HECK STOP }:::ElT' P I ~ S  1 T 1 CI1.I 
Bt.IE !:;TOP2 .: !.KIT KIOWt.4 
F'HF' 
..T!SR 1:LRC:H .:C:LEAR CHHt.It4ELS 
!E;Tfl ~JDX ;FLUSH QIJEI-IE 
PLP 

!?TOP2 R1.S 



ERROR1 LDH # l  
E" I$. .?r'. .:t1- ' L -. 

F_RRI::IR2 LClH #2 
, E: lT1T $2C: 

ERRl]R:2 LclA #l:: 
*E:'T'7' $.S[: 

ERROR4 LCIA :#4 
E:'T'T $.2C 

EF.:Ri:lRS I-ClR #5 
m B'TIT $-.2C 

ERRIZlR6 LDA #G 
, E:'T'T $.2C 

ET;F::OF:7 I-DR #7 
E; $1 .Yt -.' r I-. 

ERRI:IF:~ LClH #B 
E:',.'T $.SC 

ERROR3 1-DH #3 

F'HA 
.7:3F.: C:LR[:H . 
LD'+ #pl!~;1-P1!~1 
E:IT MSGFLG 
et,,tr_: E R E;:.; I 'T 

.g !:; F! I.1 !S IIi 
PI-A 
F'HA 
I::IRA #.$131:1 
..J !!;R E:!;; IJ-r 

fRROR HHNDLER. . . . . . PAGE 0 0 8 4  

33582 F'.:'S f. b -. 
]:>5c,2 =:a51 <E;% EREXIT F'LA 
335,. F 7 .g H S:, ._11_1 ,::, C. .=,E 1: 

35a E:l11 
3:3586 F7.:*r I C - .  . Et42 
,13587 F72C: . L I E: TAF'EF I LE 

.: 'TOO NAPI'f F I LES 

.: DEV ICE NOT PRESEkiT 

;MOT It4PUT F I L E  

:BAD DEVICE # 

; ERROR t.41-fllBEF: OtJ STAG# 
; FIEE;TOFIE I ,..'C CHHt.It.IELS 

.: ARE 14E F'R I tJT I tJG ERROR? 
;NO. . . 

.:MAKE ERROR # ASCI I 
;PR1 tJT I T  



:FAH -- F I  t4D Ht.4'~' HEALIER 

.: REHDS THPE DEV I C:E UNT I I, Ot-iE OF FOLLOLI I t4Ci 
,: E:LI::tC:}::: T'T'FE!~; FOUt.4D : E:[IFH--EH!;; I rJ: WITH 
,:F I LE HERDER, PLF--BHS 11:: LOHD F I L E  
,:FOE: Sl-lII:I:::ES!:; IzAF:F.:f' C:LE:HR 01.4 f?:ETURt.I. 
,:FOR FflI Ll..lRE T;HRR'+ IS SET 13t.I RETIJRl.4. 
,: I IJ ADD IT' I ~1 t .1  HCCUPII-IL-HTOF.: I S o I F STOP 
,:k::E'r1 LsJH::; F'RE!:;!i;EQ. 

8 3  .:, _. _I FAH L [IH '8) E F: I:: 1::: .: SHVE OLD VER I F7 
F'HH 

41 F 8  .J:3R RBLt::: .:READ THFE BLOCK 
F'LH 

,a .:m _. ._l :31-H '*)ERCK .E RESTORE {t'ER I F Y  FLAG 
.-:, .3 .-'L E:CC; FAH40 .: REHCI TERPI I t.IHTED 

Cl 0 1..[:l1r' #O 
~2 LDH I::THPE~::I'+ ;GET HEADER TYPE 



]:361:1E: F7:::E: 
- - - - F'" E: - -Q - :j l .-l 

I : :  t 1 I F 713 [I 
I :  1 1. F73F 
3:3612 F73F 
:I ::: 6 F 7 4  1 
3:361@ F743  
:!:I& 15 F-74::: 
I :  F745 
"l:f:6 17 F747  
1 : ; ;  F747  
'j:::6 1 9 F743  
3:3152111 F74B 
3:'_::621 F74e  
:1:3622 F74ii: 
3::;62::: F74E: 
3:3g24 F75111 
" - I F75F_'I 
13626 ~ 7 5 2  
:l:z:62' F75.2 
3362% F755 
-1 ::; 6- .:, 8 3  - - 8 .  F755 
?::S .. -,t,.31:1 .:. F755 
3:36::: 1 F 7 5 7  
3315 F759 ):::a ~ 7 5 ~  
:1:36:34 ~ 7 5 ~  
3:::635 F75F 
:l3536 F 7 6  1 
:136:::7 F76;1. 
:1:36:3:3 F76::: 
:1:::6:::9 F 7 6 6  
:1:3640 F 7 6 7  
]36;41 F767  
:1:3642 F758  
:l:3643 F769  
3:3644 F 7 6 9  

[::tslF' #E:OT ,:CHECI::: EI.ID OF  THF'E? 
BEG! FAH40 ,F lTl F- - . t .  c FH ILURE 

11:klP #PL.F ; BHS I C LOHU F I L E ?  
E:EIy! FFH51::I ; . . $;UCC:E$;S 

I 

I3 lP #PLF ;F I XECI LIIIAD F 1  LE? 
BEQ FHH~I:I .: '+E!Z . . !y.JCC:E!ZE; 

1'I:PlP #BBFH .: BAS I C  DATH F I LE<? 
E:HE FAH .: tJO. . . KEEP TRf' I t.4G 

FAH5111 TH>: .: RETI-IRt.4 F I  L E  T1r'PE I 14 . X 
B 1 T M!E;GFLIi ;PR 1 HT I t.jG MES!ZHGE!Z? 
E:pL F'AH4Y; .: k.413 . . . 
LDtT' #M!:; 1.7-t4!:;1 : F'Fr INT " FClUt-IEl" 
.JSR P1!SG 

,:OUTPUT COMPLETE F I L E  HAPIE 

LCl'y' #5 
FAH93 L[lH 1:: TAPE 1 ::l'$ 

.:r:3~ B::;I:IUT 
1 t.dlr' 
II:P1~' # 2 1  
E:NE FAH55 

FAH56 LCIH TII ' lE+l  ,:SET UP FOR TIME OUT. . . 
.J!3R FF'HTCH .: GOTO PATCH. . . 
t.dOP 

FAH45 IzLC: ; SUCCES!;; FLHCi 
DEir' .:MAKE b4Ot.IZERO FOR OKAY RETURN 

FHH413 RT!? 

: TAPEH--IlJF: I TE THPE HEHClEE 
.:ERROR I F TAPE E:UFFER DE-HI-LOCHTEEl 
,:C:ARF"T' [:LEAF: I F  111. 1:::. 
,- 

:::5 PE TAPEH STH T1. 



17 t; I-.: ,111 
- L  

4 5; 
H5 C:l 
4 '" L.' 

A5 HF 
4 ::: 
HE; HE 
48 

r APE FILES......PHGE 0087 

t INE# LClC CODE L I t.4E 

LClH STHH 
PHA 
LClA !:;THL 
PHH 
L-DA EAH 
PHA 
L[:IA EAl- 
FHH 

:PUT BLHk4t:::S Xt.4 THFE BUFFER 

LD'+ #@UF!:Z-- 1 
LClH #.' 

L . :  STA I::THPE~::I'+ 
D E '1' 
B t.4E B L- t.4 t::: 2 

.: PI-IT BLOC:\< 'T'T'PE It4 HERDOF: 

LDH T1 
!$;TA I::TRF'E~ 

; PUT STAFlT LOACl HDClRES!:; 11.4 HEACIEF.: 

I ti('1' 
I-DH STHL 
STA 1;'rHF'E 1 > v  
I t.4'~' 
LClH STHH 
:f;TA 1:: TAPE 1 > l +  

;PUT EtJD LOAD ADDRESS 11.4 HERDER 

I t.4'1' 
LUH EAL 
STH l'. ," TAPE l 1'4 
I 1.47 
I-DA EHH 
:5TH (TAPE 1 )'T' 

;PUT F I L E  t.4HME 1t.l HEHOER 
? 

X t.4Y 
!3TtT' T 2  
LD'T' #U 
ST'+ 'rl 

7'H2111 LD'T' T1 

33707 F7H7 (-14 
:1:::713::: F7A9 F'I] QC: 
3:371114 F7Af: E: l BB 
3.77 FTAD A4 9F 5;;;. F7HF 91 B 2  
] : p  12 EE; 3E 
'r:37 1 :3 F'7E:C: EG 9 F  



..l'SF: TWF.IT2 ,:WRITE: HERDER 0t.I TAPE 

,:F.IE~;TIIIEE !STHFT Ht.I[I Et.{[I H[ICIRESS CIF' 
.:LOAD F I LE. 

THf' .: SHPE ERROR CODE I l4 . Y 
PLH 
STH EHL 
P L  A 
!ZTH ERH 
PI, A 
!STA STAL 
P L  A 
STH !%THH 
-r l r l ~  

TH40 RT!f; 

.:RESTORE ERROR CODE FOR RETURN 

; FI-IkICT I Ot.4 TO RETIJRt.I TAPE EiIJFFEF: 
; HuCiF:E!;S 11.4 THPE l 

t-76 f:g z ; ~  z LE:.: TAPE1 .: HSSUME TAPE l 
A4 E::3 LClY THPE1+1 
l;: ( '1 (-1 

&- cpl+ #>.@I..IF .:CHEC:t::: FOE: ALLOCATION. . . 
; . . . ETAPE 1 + 1 &=:[:I OF: 1 MEAt.{!s UERLLCIC:ATE[I 
.: . . . C: IZLR =>. (:IEAI-L!IIizH'TED - - k, 1-1 F:TS 

r HPE F1 LES. . . . . . PAGE l1llzl18 

.:GET FTR TO CHSSETTE 



b:::7~5 FTEH .., 7 .- 3.:,11.t3t5 FTED 
-1:3767 FTEF 
- -1 1:: 7 6 $3 FTEF 
-1 ::, 7 .- 
m - ,  FTEF 
3:3771:1 FTEF 
:1:3771 F 7 F I  - W-.- ,I:2: l. ,.. 2 F7F  ::: - .- -.v.-, I .  i . F 7F5  
:1::17'74 -1 I F7F7  - -.-.-,c i l.. .-I F 7 F 9 - -,-- .- -1 : i l. S F7'F E: - .- T-7 I .  i F'7FB 
11:::77G FTFD 
l::'--- - i FTFF 
3:37:30 F:Z:O 1 

E: l  BB 
A4 9F' 
[l1 E32 
DIII E;' 
E6 
Et5 3F 
A4 3 E  
ClCl EC': 

FAF JSF: FAH ; F I 1JU Htd'r' HEHCIEH 
FHF4i:l ,:FA I LED 

,: !:; 1 1 l-y-: E S-. I-. - -. .. .s.>. . . SEE I F R I GH'T NHME 

LDZrl # 5  ;OFFSET INTO THF'E HEHDER 
E; TIT' 'l- 2 
L Cl'r' #l11 ,: OFF!SET I t4T0 F I L E  t.IfltlE 
!yl-'T' '7 l 

FHF 2 111 11: F E 1.4 ; C:OMPHRE TH I S MfIt-IY 
BEG! FHF:'i:Q .: lxx.IE 

LDA (Ft.IHDR ::I 'f 
LCI'~' 1.2 
I:nF' 1::THFEI ::I'T' 
E:tJE FAF ;M ISt4ATCH--TRtl tdEXT HEnDER 
1t.41: T 1  
1t.IC T 2  
I-O'T' T1 
E:~.IE FAF~I:I ; E:RANC:H HL1.IR1r'S 

F H F ~ I ~ I  IXC: ,:St-IC:CESS FLRlr. 
FAF4trl RT!S . Et.ID . LT B THPEC:Ot.ITROL 



,: !:;ME: F: F: ET 1-1 F:: t..I!Z .c::::. F111 R C: H !:;!:;ET T E S114 I T 12 H 

fiS ~I:I C:!:;~I:I [,CIA #$l111 ; EHECt::: PQF:T 
..- 24 111 1 BI'T FS51i:l ,: CLIIISED?. . . 
[:Ill1 6 2 f:t.iE 11:!:;25 .: t.Il2 . . . 
24 1111 B I T  R6_;511:1 ;[:HECK AGH I tJ TI:I DEB1:lUNl:E 

-.. -. .*. 1s I , 2 11: L 11: : 000D RETClR M 
6 111 RT:S 

; F:EHD HEADER E:LOCt<: Et.JTF:'yl 
r 

H9 00 RE:LI::: LClH #U 
:35 31::1 !:;l-fq :STHTIJ!S 
:::5 9:3 !:;-SH ll$Ep~::t< 
'7n D7 FT' 8:. - .]!SF: I,DHD 1 



TF:D .E$: l::!:;TEl ,: SA+' .* PRECr' .,# .=, P L H ' ~ ~  
BI:!~ TCJF.I'T:Z ;STOP KEY PF:ES!ZE[I 
5;E: I 
L.DA #O ;CLEAR FLAGS... 
!STH F.:DFLG 
!S; T A 51.4 ::; L1 1 
STH C:IIF'Cl 
STA P'TR1 
5;TH F'TE2 
!STH DPSCJ 
L[IH #$.p11 ; Et.4HeLE FOR CH 1 I RQ. . . READ L It4E 
LDX # l 4  .:POIt.IT IRl;! 15jECT~:~R TO REHD 
E:t.IE THPE ; .J MP 

HEHDER BLO1:K Et+ITF:Y 

LCIA #20 ,: E:ETWEEt.I E:L013:t:: SHORTS 
!:;TA !SHl::tJH 
.J S F: C: 5; -r E 2 :SH'T' 'PRES!z F'LHIT' 4 REC:rJRD' 
E:c!s !STOP3 ;STOP ME'f PEE!SSED 
SE I 
I,DA #$G2 .: ENHBLE T2 I RQS. . . CIRI TE TIME 
Lci:~: #E: ;ll)EC:TC~H IRQ T 6  ldRTZ 

.: STHF:'T THPE OPERAT 1Ot.I Et.4'TRtf PO I t.IT 

TAPE L[itT' #$;?F ;K ILL UtJl*JHt4TED I RQ 'S 
!3T1r' 01 Il':R 

D1 IC:F;.: ; TURt.4 12t.i WHtJTED 
LClH DllZRH ; CHLC T I MEF: Et.IHBLES 
IIIEH # $ l 9  
S'TH DlCRB .:TI.JRt.I 13.1 T2 IRIT!'!S FOR CASS WRITECOkIE 
AI.4CI #S91 ; SAVE TClEi 50/6lzl 1t.Q 1 CAT IQt.4 
<:;TA CH!:'TQt.I ,:PLHC:E I t 4  AUTO MODE FOR T 1  

,: LnJHIT FOR R!5-2:::2 TO Fl't.jISH 
T 1:; p p a-' P 'F, ''3 ' .. - .. ...=l L .-:C- 

,: D l' $;ABLE SC:F.:EEt.I D l SF'LGiT' 
LDA Ir 1l::REC;c 1'7 
At.l[:r #$F'F-:$j.Cl ,.:DI!:;AE:\-E SC:F:EEt.I 
:S'TA '.)11:REi3+17 

: p1lIlVE I F.:l:! 1 RI;!TEI.lf-" FClF;.: CH!f;!:; OP!:; 
L[IH IzIt.i$' 
!STA 1 RQTMF' 



 APE r:Ot.4TROL. . . . . . PHGE 0031 

I-DH C I N1*r'+ l 
!:;TH I F.IG!TPlP+ l. 
.J fi; F c: :;; 1 l,,! ; I~IZI C:HHt.jGE 1 F:Q 'I)ECTI:IFT: 
LClH W2 F FSE:L~::: START";: AT 2 
!S T H F !S; E: 1- 1::: 
.J :E; F: 1.1 E La] C 14 .:PREP LOCHL COUt.4TERE; Ht.4D FLAGS 

I..DH R551(:1 ,: 'T IJF2'. 1.4 MO l* OF? 0 1.4 
Ht..ID #'!l111 11 l l .: LOC1 TCIR t.IS 0 1.4 .-.'TA .=S F;.~FC - 

-3 .-l 1 1-1 
5;TH I,:H!:;~ .: fyLAl:i S t.4TEEt.4AL OOt.4TROL OF CASS MOTC 
LE4 #$FF ; UELH'f BETWEEN BLOCKS 

Tp:32 LDtT1 #$FF 
TF'35 DE'T' 

E:t.jE TF':Z:rJ 
D E ::.:: 
E:t.iE Tp:::2 
IZL I 

TP40 LCIH I Rl>TMF'+ 1 .: CHECK FOR I NTERRUPT VECTQF; . . . 
i: p1 p i: 1 1.4 II,! + 1 ; . . . PO1 NT I MG AT KEY ROUT INE 
CL[: 
BEQ STOF':z .: . . . 'TIES RETURF4 
J::;F;.: 1':s-~CIP .: . . . t.4O CHECK FOR STOP KEY 

.: 68 t:::ElT1%;C:Ht.4 1C;t.II:IF.IED 
r 

. J !:;F;: 1-1 D F; 111 ,: !:;TOP KEt' CHECt::: 

.JpIP 'TP40 .:!%THY It4 LOOP UNTILL TAPES ARE DONE 

T!:; T 111 F' J !:; F.I !E; T 111 F' ,: E;TOP KE\' ElOWtJ'? 
1: L 1:: ; H!%SIJMF, t.10 STllP 
E:HE !:;TOP4 .: 1dE IsJERE RIGHT 

r 
,: T I11 P !::'.Et1 D I:IL*lt.I . . . 

..T!_;K Tt.4J.F ; TI-IRt.4 OFF 13AS5;ETTES 
:S E I::: ; FH I LURE FLHO 
F'LH ; E:HCt:: OFjE SQUARE. . . 
F'LH 

; LClA #cl ,:STI]P KE1+ FLRG 

!3T13F:3 LDH #(:I .: DEALLOCATE IRQTMP 
E;TA I F.:IJ!TP~F'+ 1 ; I F  1:-SET THEN !:;TOP KEY 

!s'r13F'4 PT:; 

; !:;TT1 - !:;ET UP TIMEOI-IT CJATCH FOR tJEXT DIPOLE 



33323 F:SE.> 
Il:::gzzj F:g;EZ 
1:: ' :  1 1  F $3 E 4 -1 -. .- 
l : :  F8EE; 
3:33:32 FGE7.' 
:lf:9:. F8E8  
):=:4.* - -. .- FGE3 
3:39:35 F:;:EE: 
-1 ,q .=, - -, -. .-,t. FSElI: 
-1 ::,,a .- --. 

-8 ,. .:: t. F l E  E 
7::,,2'50 - -. .:S FQFIII 
]:"QCt,3 F 8 F 2  

-1 -. -. 

1x17 DC: 
05 DC: 
H2 132 
CIE DC 
A4 1112 
IIID DC: 
1 111 

F'? 

BM1 !3TT2 
ROL H 

!3TT2 HSL 'TEPlP 
F:OL H 
H:SL 'TEMP 
Rl:lL H 
'T a;:.:; 

!3TT3 LClH m 1  T21- 
i ' p l p  #.p2 
E:C:C !:;TT:: 
ADC TEP1P 
:3TH D i T l L  
T>.<H 
ADC: D1T2H 
STH B l T l H  
L.DH I,:fjz;T'0t.I 
!:;TA Kl11::RA 
!Z;TH STUPID 
LUA D1ICR 
At.ID # $ l 0  
@E&? !?TT4 
LClH #:::.!i;T7'4 
PHH 
LClA #(STT4 
PH A 
JHP $;IMJ.RG! 

!?TT4 C:LI 
R T !:; . E t.ID . L I E: REHD 

: WHTCH OUT FOR D l T 2 H  ROLLOVER. . . 
.: . . . TIME FOE ROUTIME.. . ! ! ! . . . 
; . . . TOO CLO!Z;E SQ MA I T  1-INTILL PAST 
:CALCULATE At.ID. . . 
.: . . . STORE HDI-ISTED TIME COUNT 

;t.{Ot.I-ZERO PIEAt.4S At4 T 1  I R Q  HAS NOT C 
; CLEAR OLCI T 1 INTERRUPT 
.: CHECI::: FOR OLD-FLAG IRG! 
:NO. . . t-IORMAL E X I T  
.:PUSH SIIIULATE:D RETURN ADDRESS Ol4 E 



FEZ - CI]Ut;ITS ZEF.:III!E; I:'.IF Z THEt.4 CORRECT # OF DIPOLES? 
F;;'ER - FL-AGS EF;;'RI:]R!E; THEt.4 140 ERRCIR::~ 
D 1 F F  - USED TO PRE!z;ER1dE S'~'t.4111 (OI_IT$; 1 DE QF B I T  RCIUTINESI 
I;;1T1t.4i:l - FI..HI'1i!f; I F  L'JE HH1.:'E BLIIIIzt::: !z;'~'t.JIz 1:: 16 ZERCI DIF'lzlLES> 
St,j!5CJl - FLAG!:; I F  WE HH81)E E:IT'TE !z;'T't.4C ('.:H Ll:lt.IGLCltJG> 
DHTA - HIzIL.@!s r48!3T RECEt.4T DIPOLE B I T  '5rHLUE 
Pl'r'C:H - HiIILUS st.IF1UT BtT'TE BEIt.4Iz; RI-IILT 
F I R'T - l-l!:;ED TO I t4D I CHTE LlHI IZH HALF OF D I POLE WE 'RE I N  
'2 ,, I, , ,I #:.:I , ,T - TEP1P I..IZ;ED 7'0 AD.JIJST SOFTWAF:E !3EH1V'0 
'TEPlF' -- I.!!SED 'T0 HIIILD [:I I POI-E TIME DUR I t.IG TYPE CHLCULATI 01.. 
f"F:Ttl - HIIILCIS C:UF;.:F:EtJ-f' CHLI^;ULATED PHF;ITtr' B I T  
F3RP - HHS C:i:lplE: I I..jED ERFrl:]R l:+'HLljES FROM B I T  RISI-IT I HES 
F!E;E:Lt::: -- St.jCrlC:FSTE WH1C:H EIL1lll:t::: WE.'RE L06KI tJG HT (Q TO EX1 
!E;l-iCt.41- - HIlL@!s F!t;BLb:, I-I!SED TI:I D I RECT ROUT I NES, BECAI-ISE C 
F.:DFL-G - HI_IL[:IZ; FClt.jII:T 1 I1It.I PlI][IE 

P11 - 1.IAITIt.jf:; FlIiF: BLOCt::: !:;'T'NI:: 
l, ,,. ,l ,= - 11.4 CIATH E:LOC:t::: F:EHClIt.lO DHTA 
t.IE - blA I T I t.IG Fi:iR BYTE !S1+t.41:? 

S;AL - It.jDSREc:T [:IfiTfl :t;TOF.:HGE HFlEH 
:SHct.jH .- L&F'r I1i1,)EF: FRl:lPl DF,Bl-lCiGTt.jC; 
E:AU - !Z;TCIF:fi[;E !:;FACE FOF: E:HD READ Ll:lcATIOt.lS (E:lllTTtllM OF E 
F"TR 1 - CIJUt.jT I:3F F;;'EHD LIzII:A'T 1 I:It.4!3 11.1 ERF:IJR PO I kITER I kITQ E 
F'TF:2 - C:ulJt.jT OF F:E-READ LOC:HT 1111t.I!:; ( PKI I t.ITEF: I t.jTQ BHD, D i  
'*,JEF;'K:Ht::: - Iy'ERIFtrl OR L.lIinD FLRO I::Z - LUADI~.~G::I 
C:MF'I:I - !i;I1IFTWfiF:E !-;ER1dt2 (+,.."- ADJUST TIJ T 1 ME CHLCS) 
CIF'Sl.*I - I F  t.IZ THEt.4 E::IFECTI t.4G LL,.-'L COP181 t4HTIC1tJ THAT ENDS 
F'C::t.lTR - ~::C~l-lt.jT!:; DOWtJ FfZOtl 8-12 FOR CIATH THEN Tlll FF FQF: PF 
S'TUP I D - HI~ILD I t.ID 1 CFiTOR (t.IZ - t.4I:I T l I RQ 7ET) FOR T l IRQ 
l<' 1 I:.' A .: - .. .. dkn - HOLDS OL[I D1 IC:R AFTER CLEAR IIIt.4 READ 



LD::.:: D 1 T;-TH 
LD'T' #$FF 
T'T'H 
SBC D l T 2 L  
C:F'::.: [llT;-TH 
Bt4E REAB 
::;T;:.; TEMP 
T H ::.:; 
!~T'T '  D1 T2L 
!:;TIT' D 1T2H 
LClH # $ l 9  
STH D1C:RB 
LCiH D 1 IK:R 
STfl KIb::A26 
T 'T' H 
!;BC TEMP 
!_;Tx TEMP 
L!SR H 
R8R TEMP 
LSF: H 
F:OF: TEMP 
LClH CMFO 
C:Lc 
ADC #go 
CMF' TEMP 
R (1: !E: R [l E: 1:: 
LDX [IP:i;ktJ 
@El;! R.JCl.7 
.J'PlP F::H[i.J 

s GET T I  IIE S I IJCE LHST I t4TERRCtF-T 
.: COMPUTE C:OI_It.iTER U I FFERENCE 

.: CHECK FOR T I  HER HIGH ROLLOVER. . . 

.: . . . 'T'ES THEt.4 RECOPIPUTE 

;RELOAD T I MEW2 CO!-lNT DOWN FROM SFF 1 
r EI.IHE:LE T I MER 

; C:LEWR REACl I IJTERRUPT 
.: SH'v'E FIX? LATTER 

;MOVE TbJO B I TS FROM H IGH TO TEMP 

; I F PULSE LESS THAN MIN. . . 
; . . . THEt.4 I Qt.IORE HS t4OISE 
.:C:HECK I F  LAST B I T . .  . ;. . . t.10 THEN C:Ot.4TIt.4UF. 
.: . . . YES THEN GO F I tJISH BYTE 



F: .:r [I .J I-LI::.:: PI: t.4.l-p 
E:M I ..TF:HD2 
L D ::.:l .# 0 
ALlC # 4 8  
A D c: Cl: P1 F=' i:l 
CPIP TEMP 
E:C:E; RHa::.::2 
1 1.4); 
HDC: #:38 
R [l 1:: c: P1 p 111 
C:PlP TEMP 
E:C:C; RH[]L 
I7DC :H44 
HDI:: C:Mpl:l 
1::PlF' 'TEMP 
E:C;C: !%;HER 

.:rRflD2 JMP FAD2 

-.-p-. -.H.z*sETTE REHD. . . . . . FHGE 0035  

-1 NE# LlIlTT: C:ODE L I NE 

5;E:C TEMP 
AD(:: '1 l" .-* a t  ;*iT 
::;TA :S1,/XT 
LDH F IRT 
E:OH # l  
%TA F"1R.r 
E:EQ RHDZ: 
:3 T;:.:: LI A 'l- 

.:IF 3 B I T 5  REHD... 
: . . . THEtJ GOTO Et4DI t-4G 
,:!sE'r B I T  'y'HLllE 1-lzl ZERO 
;HDD UP TO HHL.F WAY BETWEEI-4. . . 
.: . . . SHORT PIJLSE Rt.IC1 SYtJC PULSE 
; CHECt< FOR SHORT. . . ;. . . YES IT"!:; H !sHlIRT 
.:SET E:IT TO Ot4E 
:PlO11!E TO MIDCILE OF HIGH 

;IZHEC:K FOR Ot.IE. . . ,:. . .'TIES I T ' S  H ONE 
:MIII1a)E TIZI LlIlt.4GLOt.Il: 

; C:HEI~I::: FOR LQFIGLUNG. . . ,:. . . CiREATEF: THAI4 I S  ERROR 
1 T'!S H LONl3LOt.IC .. . . . l 

.: I F t4OT S'~'t4CRl:ltJ I ZEU. . . 
; . . . THEN NU ERROR 
.: . . . ELSE FLAG RER 
.: JMP 

; C:l:lUt.lT FlEZ UP 01.4 ZEROS 
; .JP1F 
;IZI~IU~-IT FEZ DOldt-l Ot.4 ONES 
;CHLC HCTUHL t/HLUE FOR COMPARE STOF 

.: !Z;UE:TRHCT I t4PUT {lHLUE FROM C0t.ISTAt.17 
; . . . HDU D I FFERENCE TO TEMP STORAGE. 
.: . . . 1-IE;ED LHTER TO ADJClST SOFT SEEVC 
.:FLIP DIPOLE FLHG 

.: !:;EC:Ot.ID HHLF OF D I POLE 
;F IEST HHLF SO STORE I T S  VALUE 

: I F NO E'fTE START. . . 
,: . . . THEN RETURt.4 
.: C:HE:CK TLI SEE I F' TIMER I IRQCI US. . . 

: . . . YES., SET DIPOLE FLAG FOR FIRST 

.: !:;ET T 1 I RQ FLAI:; 

.: CHEIZP:: WHERE blE ARE It4 elfTE. . . .:. . . C1131t.4G ClHTA 

.: . . . PROCESS PAR I TY 



34.1118~; F Y C : ~  H.::I WE; F:flDP L~I){ # 1 ,:!sE-r UP FOF: LOt.ICiLCSt.II:i TIP1Ecll-lT 
74('187-' F3C:E: 21_1 €2 F 8  .J!sE !sT'r 1 
:14111::::3 FSC:E H5 9E: LClH PRT$' ; I F PAR I 'T"f HOT EVEt.4. . . 
11 4 Cl:' F3u i1  Di'l E:? E: 1.4 E !?R E: F: : . . . THEt.4 GO SET ERROR 
3 4 0 : a  F902  41:: BC: FE F:HDE:\::: Jp1F F'F:Et.ID .:G111 RESTORE EEG!? AND ET1 

:141:192 F3D5 
:141:19::: F5077 
:141::194 F9[39 
:14<195; FSUE: 
:14l~l3G F3DD 
:141:197 FSDE 
:14(:198 F3ElII 
:l4099 F'9E2 
34 1 l11111 F3E4 
34101 F9E4 
341132 F9EG 
341133 
34 11114 F9E9 
114 11113 F3EE: 
:l411 F3EB 
1 4 1 a  FSED 
:l4 1128 F3EF 
34 1139 F9F'l 
34 1 1111 F3F:3 
24111 FSFJ 

E17D:z: LDH 121,!1..'' ..-l , ,...S r 
f:El::! F:OUT 1 
BM1 ROUT2 
UEC C:pIF'U 

Bi+T $;?I_: 
ROUT2 1't.II: 1:PlPI:l 
ROUT 1 LDA 

:?TA !:;j?%T 
:l:HEI:\::: FlI!F.: I:lIlt.4SEI_:lJTI'~,!E 

C: F' ;:.:; [l 7' A 
Bt.IE RHD4 
T ;:.:;A 

!SRER 
; C: 111 1.j::; E 1:: I..I T 1 % E F;.: 111::; 

LDA REZ 
E:MI BD@\::: 
IZMP : # l 6  
€:CC R[lE:t::: 
S'TH !3'+t.413 
E: C !S R[I E: I::: 

p HD.Jl-IST THE SOFTMHRE SERVO CCMPO :) 
,: 1.4 111 A B J I-I!% T 
.: HDJI-l!3T FOR MORE ERSE TIME 
;A[l.JlJST LESS E:HSE TIME 
,:St:::IP Tbju BflTES 

; CLEHR D I FFEREt4CE t!RLUE 

.: . . . t.IO, GO PROCESS I NFO ;. . .'TIES SO CHECK THE VflLI-lES.. . 

.: I F THEY WERE Ot4ES 'THEE4 ERROR 

;. . . CHECK HOW MHt.IY ZEROS HAVE HAPPE 
.: . . . I F MHN'T' DOt.4' T CHECK .:. . . no HE HAvE 1 6  IfET?. . . 
; . . . . MO SO COt.IT I NUE . . . . I+ES SO FLHG S'T~NO C BETGIEEN eLot 
.: JMF' 

13 F3F.7 :=:A TXH .: til1~1'bE REHCI DATH TO . A 
141 1 4  FSFE: 4 5  9E: EBF: PBTiT' ,: C:ALCI-ILATE PHR I TIT' 

15 F3FH $35 3 8  !:;TB PRT'+ 

FSFC: 
FYFE 
FA06 
FHl22 
FH04 
FA06 
F H 111 ::: 
FHOA 
FAOD 

LCIH !31.4!514I 
BEi-:! RADP,t:: 
[IEI:: PI_:t..ITF: 
B141 RADP 
L5;F: DHTA 
R i'l F: p1 l::: H 
L [l ;.:: # 2 1 ::: 
..J!z;R !3TTl 
.JPlP PFIEt.IC1 

.:REAL DHTA?. . . 
; . . . NO SO FIZIRGET B'+ EX I T I  NG 
,:[lEI: E:17' C12lJt.jT 
.: I F M 'I MUS THEN TIME FOR PARITY 
; !:;H I FT B I T FR0M DHTH. . . 
.: . . . 1 t4TO B7  TE STORHGE < MifCH) BUFFEF 
,:!SET UP FOR tJExT [IIPClLE 

i114126 FH~IZI ; - LIIIE~GLI~I~..II::; HHt.IDL.ER 1:: Cl:lI.JLD BE H LOtJG ONE > 
134127 FHjO H5 36 F:Hel2 L[IH E;'T't.I~I~ .:HAVE l*JE 00TTEt.i E:LOCF< SYNC.. . 
0412!=: FA12 1 ~ 1 ~ ~  BElY:.! RnD2:'V .: . . . E40 
4 1  H9 8 4  L Cl A !:; 1.4 S 14 l .: CHECt::: I F llJE ' VE HAD H REAL B1fTE STF 
11 4 1 ::. .- FIZI 1117 RfiD2;:.:: ; a . . t.KI 
041:31. FH14: HE; A3 RHD;-IiT' LClA PI_:fJTF: :ARE IdE HT EtJCl OF B'fTE. . . 
1:~41:32 F H ~ H  :>!:I !:I::: &p1 1 RACI;~;:.:; :YES. . . GO HDJI-IST FOR LOt4GLONG 



.:. . . k4O SO TREAT I T  AS A LONG Ot4E RE 

4r; B 1  
H,:$ ,a.-, - ... .:I 

.:"=S 
..-I 1-0 

E5 E:l 
65 E:lIl 
l:l H 
AH .- ~ 1 _ 1  E 2  F.8 
E4 tqf'. -. I. 
A 5  E:4 
Dill 11 
H5 9 6  
Fi:I 2 6  
;i:.:; A8 
A 9 l]lIl 
35 96; 
~9 :31 
::: L1 1:ICl Ell:: 
:::S 

RHDZ::.:: LSE TEMP 
LElH # l 4 7  
:SEC: 
!E;f:C TEMP 
HDC: CMPl] 
HSL H 
T H;:.:: 
.S !:;F: !:;TT 1 
It4C OPSW 
LEIH $;t.4!f;W]. 
PtJE RfiCIQ2 
L D H !S 'T' 1.1 III 
PElI! BDRl.:::;? 
$;TA REF.: 
LCIH .#(:l 
STH !s;'+I.jIII 
I-DA #$:::l 
!;;T'H D1  1C:F.: 
!:;TH ~t.1311j.t 

Cl l:! 2 1- CIA :;'~'t.1[:1 
::;TA ClIFF 
E: E f':! R H D I.:: 
LClH #I:I 
fi;'TH !st.j!si.J l 
LKIR #$l111 
!STH D 1 IIZR 

F:HDt::: LCIA M'T'I1:H 
!:;'TA l:lC:HHF;.: 
LClA REP 
IZIWA FEZ 
!$;TH pRp 

REIE:t:::2 .JNP F'REt.ID 

ZHSSETTE READ. . . . . . PH1:iE 1:11:197 

.: HD..TUST T I MEOUT Fl3R. . . 
: . . . Ll:lt~lGLOt.413 PULSE VALUE 

:Hb4D SET TIMEOUT FOR LHST B I T  

;SET @IT THROW HWA7 FLHF 
.: I F B'r'TE S'~'t.~CF:lZlt-1 I ZED. . . . 
; . . . THEt.4 SKIP  TCI PASS CHAR 
I THROI4S 01-IT DHTA Mt4T ILL ELOCK SYNC. ;. . QLlIICK !E;'+t+4C 
.:FLAG DATH H!? ERROR 
:l< ILL 16 !3'7'k41: FL.AO 

.: FI-AG 'THAT WE HAVE B'fTE S1~'t4CROt.4 I ZEC 

,: t.4111 BLIIICK SYNC , NO BYTE LOOK I NF 
; Tl-lRt.4 OFF E:'T'TE $;'~'t.ll= SW I TCH 

.: D 1SHE:LE T I HER 1 I t4TERRI-IPTS 

; PHSS CHHRAC:TER TO B'r'TE ROIJT I t-4E 

.: C:OtIE: I t.IE ERROR 'V'HLI-IES H I  TH ZERO CO[ 

.: . . . At.ID SHVE I N  F'RP 
;GO PHCK Ht4D GET LAST B7TE 

.: F It4 I SH E:'rrTE , CLR FLAGS 
;CLEHR B I T  THROW HWA'f FLAG 
: I 1.4 I T 1 L I ZE FOR NEXT D I POLE 



BYTE HHt.lDLER.. . . . . PHGE 0 0 3 8  

114 177 FA;"~I :*********++***+L***+***#****:Y.******************$* 
34 17::: FH7'l:l ,:+ &'+TE: HAt,{DLEF.: I:::ASE;E'T'TE REHD L 
3417q F'H;?I_[ ,: * d 

FH~I I I  ;+ THI!:; F'I~IR'TIIII~.~ OF 11.4 L I M E  C:i:lDE I!:; FH!:;!ZECl THE * @ F,,, .: 4f :'E:'rtTE H!E;Z;EME:L-E[I FF.lOPl REAL1 I THF'E 11.4 OC:HHR. + 
74182 FH7i:i ,: + 9:F:EF: l!? SET I F 'fHF. E:'T'TE F;iEHU I !S I t4 ERRlIf?. L 
r141:5;:3 ~~;71;1 ; + EREX 15 !SET I F  THE I}.ITEF:F;.:l..IF'T F'ROCiF:Hbl I S  f?EHDIt+iGl)t 



242, FHTD 
i 1 4 2 a  FA7F 

: + I .  RDFI-G 'TELI-!S I-IS blHHT LIE HRE DOING. * 
:+ [:;IT 7 .,, II:;~.I~_IR;.:E E:'T'TE!:; l-lt.ITIL F:EZ I S  !:;ET S 
,:Q E:1.]- 6 :,;A'+::; '~I::I I_I::IAD 'THE &'T"~E. III~*HEI~L*IISE RBFLC; S 
,: # l' 5; H [:[~l-lt.j-[DOl..It..I AFTEF;: 5;'T't.IC. I F +'EF?Ct<: I S SET S ;+ LIE DI:I A I::~:IPIFRRE I~..I!~;TEACI IF H STORE Ht.ID SET S 
,: # !STflTl-lt_;. F':SE:Lt::: C:l:lUt.IT!:; THE TWO E:Ll:lC:!:::S. PTR 1 I S I 
,: # 1 t..IDE.:::.:: '1-i:i EF.:E:[IR 'TABLE FI:IR pHS!3 1 . F'TR;? I S  XNDEXI 
:+ -~I-J C:[:IF;:F;EI:::~'I~_I~..I 'rHE:LE: F1_IR PflS!32. S 
.:#+f+#++####++*++++#$+++#f:3.:+#++##S#*:+#*SS#S##SS##* 

!sPEER=.t6 
[::t:::ERR=:,:2 
!?E:ERR==4 
LE:ERF:=E: 

RD15 LDA #$F' 

E: 11- RCIFLG .: TEST F'Ut.IC:T I 01.4 PIODE 
E:F'l- Rn2111 ; t.lClT WHIT It43 FOR ZEROS 

I..OA DIFF  ;ZERO:? YET.? 
E:t..IE F.rE1j.2 .:'T'E!S. . . WHIT FI2R SYNC 
I-U::.:: FSE:LK ; 1::; PHSS I~I~)ER'? 
DtZ'-' - ,...V .: . . . I F F'SE:Lt< ZE3.O THEFI bIC1 ERROR (F1 
Bt4E RD112 ; PIO. . . 

F; C1 7 .::I 
L-L- 

RD 2 111 111 

I-DA #LEERR 
J 5; F.: 1-1 D S T 
E: 1.4 E F? D 1 0 

LClH ClXFF 
E:t.IE RDlrJ 
LClH PRF' 
E:t.IE RD.113 
LCIA SHC:f.IL 

A 
LDH 12C:HAE 
GP11 F:[:122 
E:[:c F.:D41:! 
1: L C.:: 
f:~::!:; RD40 
At.1Cl #%F 

RUFLC; 
DEl: F:CIFLG 
E:blF. F:D 10 
LCIA #S40 
:-;TA RUFLC; 

,: 'T'E!~. . . LOtJG E:LclCt< ERROR 
.: BF7At.IC:H HLCIH'T'S 

;t,IEW I S  WAIT FOR SYNC 
.:E::.; I T .  . . LlClblE 

.: LzlE HRE LORD I t.iG 
,:ltIE HRE Sf't.IC:It.IG 

.:D111 WE HH'v'E BLOCK SYI4C. . . .:. . . 'T'ES, E X I T  
I I F  FIFIST B'T'TE HWS ERROR. . . 
; . . . 'THE 1.1 !S 1::: I P 8:: E::.:: I T ) 
;III:IVE F'E;E:Lt<: TO I~ARRY. . . 
; SHCll-lLD BE A HEHCIER COlJtJT CHHR 
; I F t4EG THEW F I RSTBLOCK DATA 
.: . . . EXPEC:T'I PIG F I F:STE:LOCK CIATA. . . YE5 

; EXF'EC:T'I 1.46 SEC:Ot.ID E:LOCt<?. . . YES 
; MHSK OFF H I GH STORE HEHDER COUNT. . 
.F. . . I 1.4 MODE FLHG CHHVE CORRECT eLm 
.:WAIT IJt.ITILL LIE GET REHL DATA.. . 
; . . .P87654321 0 REAL 
; HEXT UP I S  REAL DATA. . . 
;...SET DATA MODE 

'742:3:$: F M :  1 213 :::F, FE: .J !S F: F.1 D :3 I~I 111 



-1427111 FHfZE: 
-1427 1 FREE: 
-1 4 .:t -7 .p 

L t  FAEEl 
-I 4 '7 7 7, . ,, 1 .-l FHEF 
114274 FHF l  
14275 FHF::: 
114276 FHF5 
-1427'7 FRFT 
"I 4 " 7 c, . FHF9 

2111 U1 F'C': 
31:3 Q::: 
4C: 4::: FE, 
Ags H 7  
1:: H 
F12 2[1 
H5 3::: 
F I:] i:ti:: 
AO 01-1 
A 5  BD 
D1 AI: 
FI-l 
H9 111 1 
X=, r= 8-g .-l 

A 5  E:6 
FCI 4E: 
H2 : [ l  
E4 YE 
9 C I  :>E 
Hfj; YE 
A5 AD 
9D 1111 1-11 
$35 HI-: 
?[l 0111 111 1 
E8 
E 

3E 
41::: :3H FE: 

F:D40 LCIH #.$:_:1_1 .: 1dE 1lJAt.lT TO. . . 
!s'rH RDFLG ; :[i<t.jORE B1+TES M1:lClE 
E:t.IE RD 11-1 .: .!'PIP 

RD6i:t LDA D I F F  : CHEI:C< FI:IF: EPID OF BLOlZK. . . 
E:EI:.:! RD;70 ,: . . , 111 t<:n1~I 
LDA #::;E:EF:F: ,: SHlrlRT BLOCt< ERRIIIR 
.J:~F: I_ICI:~- 
L ClFi #[:l .:FORCE RDFLCi FOE: At4 EtJn 
.JMP RCI1S1 

,:C:HEC:t< OF STQRAGE AREA 
;PIOT DOt-IE 'rlET 

.:COMPARE L11 I TH DH'TA 11.1 PET 
p. . . rJOI:IO SO I:Ot.ITIt.IUE 
.: . . . BAD SO FLHO. . . 
.: . . . At3 At4 ERROR 

,: :f;TOF:E E:A[l L!IIlI:HT l' 0t.l!_; FOF: I=;EC:lIlI.jD F'R!:;:; RE-TRY 
RDf30 L.UA PF.:F' ,:C:Ht< FOR ERRCIR!:; . . . 

E:EC:! R[159 ,: . . . t.40 ERROF:!S 
1- D ::.:: # 6 1 ,: PIH); ALLl:lPJED 1 !E; 30 
<:p;:.; p - r ' ~ ~  ,:ARE 142 HT IIHX?. . . 
BII:I:: F(.[I55 ; . . . I T I ES, FLAG AS SECOMU PASS ERROR 
L[I:.:: F'TRj. ,:l:iET l't.jDE::2: l't.ITO BHCI. . . 
Lufi SAH .: . . . Ht.ID STORE THE RHO LClCAT ION 

E:A[I+ 1 ,, ::.: .: . . . XM E:HD TAE:LE 
LDA !sHL 
5;TH E:A[!,,>: 
I t.~;:.; .: AD1~IAt.lCE PO INTER TO NEXT 
l' t.1):: 
!S T ::.:: FT 1 
.JMP E:D53 ; G111 !STORE CHARACTER 

: 1::HEl:t::: @AD 'TABLE Fl:lR RE-TR1+ I::?;;ECI:I~.~D PASS) 
f;:[l5:3: LD::.; FTR2 ;HH1v'E 1.IE C1l:ltJE ALL 11.4 THE THELE?. m m 

1:: p >.; p.l- F; 1 
EEC:! ~ ~ 1 3 ~ 1  .: . . . 'TIES 
LUA !SAL ;SEE I F  THIS I S tJEXT I N  THE TABLE. . 
[:MP E:A[I,>: 
E:~.IE RUYI~I : . . . t.Il:l 
L[:IR SAH 



; . . . P412 
.: C1E FOUt.ID NEXT 8t4E, SO HCI14Ht.4I=E PO I b. 

,: . . . OKAY 
.: PIWKE . 'T'= 1 
; FLHG 1 T' At.4 ERROR 

34307  FE:ZF H5 E:& ~ : ~ 5 2  LDA P F : ~  :H SFI":I~~.~D - - PA!3!? ERRIzIR''. . . 
11 4 3 0::: F E:: 1 FI::I 111 7 E:fZC:! RD59 : . . . t.40 
:14:309 Fp'%::3 ._ ,: SECl:lt.ID pHS!3 ERR 
:l4310 FE::::::: As  1 C l  HD5;4; LClH #SF'ERF: 
24:31 1 FE335 2111 11; FE .:F!sR I..IDST 
l FE::::Q Cl111 129 Bt.JE F;:D9III ; .mF' 

3 4 3  1 4  ~ 8 3 ~  A:; q..:~ _. .._B F:D59 I-DA '1:'ERCt::: ;LOAD OR VERI FIT'?. . . 
l :  5 FB:3C EII:] 05 E:t.IE F:D~[:I .: . . . '4ER l' FP.. Cll3N' T  STORE 
7 4 3  1 6  FE::::E AS 'TAY ;MWt:::E '4 ZERO 
34:: 17 FE::3F H5 E:Cl LClH I_II_:HHF: 
34:318 FE141 9 1 HI:: !%.T A I:: AL. ::I .: FTl3RE CHHRACTER 
34:1:13 FyE1.1.2: 2111 DE: FI:: F:D30 .J!Z;F I t..Il:::!:;AL ,: I tKF'EPiEt.IT FIDDkI. 
-14:72111 - - FE:46 DI:I 4::: BbIE RD 1 .: BRWNCH ALLJAY:!; 

FICI 1 6111 LClH #$E:O .:!SET PIODE SIC1 P t4E'I.:T ~XITH 
RD 1 &l. 5;'rA RDF-1-G 

,: P1l:lDl'F'~' FIZIR 1354 GF-;26.'!;; 

$;E 1 ; PROTECT CLEAR I t,IG OF T 1 I t4FORMAT I Ot., 
L-D::.:: #an 1 
z; T ::,:: [I 1. I I:: ; CLEAR T 1  ENHGLE. . . 
I-U::.:: 01 .: CL-EAR 'THE I t4TERRUPT 
L D >:: F 5; E: L}::: ,:[lEC FSE:Lt::: FIIIE t.IE)::T F'HS!:;. . . 
D 1: ::.:: 
E:P1 I R[I 1 $7 .: WE HRE Dl;!t.IE. . . FSE:LK=O 
:S ::.:; F- ::; @ 1 - .: . . . ELSE FSBLt<=t.IEXT 

RC1 1 E.7' LIEI::: !~~;Hl~t.jl- ; [IEC FH!S!S CHLC. . . 
E:EI::! RD1.75 ,:. . . ALL (:112t4E 
LDA F'TR1 .: C:HEC:t::: FOF: F 1 E ; T  PASS ERHORS. . . 
f:t,IE RD1:si:t ; . . 'fES SO I:ONT I t-IlJE 
!i;TH F'SE:Lt::: .: CLEFIF FSE:LK I F' t.40 ERRORS. . . 
BEG! RU181:l .:JPIP TQ EX1 T 

- 21-1 33 F:D175; .J!ZE -rt..J]:F' ;READ I T  HLL. . . E X I T  
;Z[I 8E FE: .J$F: RCI:~IIII:] ,:RESl-ORE !SAL & !:RH 
A0 I_I[I LCI1+ #U ,:SET SHC:t.jH ZERO. . . 
8 4  HE !:; 'T 'f S HI:: t.4 H ;. . .!JSED TO CWLC PHRITY B7TE 

,: I_:CIP1F'I_ITE PAF;: 1 T1f l:l!:'ER LIJHCI 

81 HC: !,,I ,FF,T1~' , -, I-DH I::!~HI-:~'~' :CAI-C: E:LOC:I.::: E:I::C: 
45; AE: EUH !:;HIl:t..IH 



f35 AB :<;TA ::;Hi:t.IH 
2 I::! [:!E: FI:: .J!:;E I t.l~::$;Hl_ ,: I t.ICREllEt.IT ADDRESS 
;;U ~1 FiI: .:r S F: I: p1 p::; T E ,: TEST HGR I MST Et4D 
.ql_l F2 E: c: 1:: F, F: -r ,:t.lUT DOtJE YET. . . 
AS He LClH SHlI:t.JH ,:l:HECk: FOR ECC CHAR MATCH.. . 
c 4  E; [::[:l EI~I~;: OCHAR 
F 1.1 1'11 5 BE!;:.! R@l:<:i:~ .- • . . 7ES.  E X I T  

: C:Hk:'.SI-IPl EF;:RlIlF;: 
~3 20 L-DH #(=t::'.ERF.: 
20 j.C: FE:: .J'$;F: I.JD$;T' 
41:: BC FE  RO 1 :S111 .JNP F'f;.'.Et.ID 

: REST1:rRE STHFrT I t.iG ADDRESS. . . 

t.IEL~1II:H LDH #G ,:SET UP FIIIR :3 B IT!2+FRBI TY 
::-m F'IT.:~.ITF;.: 
LClH #Cl ; I N I T I L I Z E . .  . 

F'IF:-r 
.-I .: . . B IPOLE COUt.ITER 
::;TA RER ; . . ERROR FL-RG 

F:~RT~~I  .:. . PAF.ITCr' E:II 
::;l- i-1 [?E;.. .:. . ZERO CQlJtJT 
fa T :,; ; . H= 111 0 1.4 BE TCIR 1.4 . END 
.L IE :  WRITE 



A5 E:[I 
4 A  
H9 6111 
90 111 2 
As f:Cl 
H2 121-1 
:::D 116; DC]: 
RE - ( ' '7 [lr: 
AD I:I[:I DC 
A3 13 
I_:D DC 
Ar', 1111 
4.9 1-1'' - 
:::S 111 1 
2 3  1118 
I5 1-1 

; 11:fi:sSETl.E 1 t.{Fu - FSE:LK 1 S E:LQCt< C:OI-IP{TER FOR RECQRD 
FSBLt::: - 2 -FIRST HEADER 

= 1 -F'IF:!sT DATA - .- (:I -SEC:~'.:I~.~D DHTH 

,: IdRPTE - 'rlIll3GLE WRI 1.E E: I T  HI~COR[IIt-IC; TI:I LSB It.4 OCHAR 

LJR I TE LClH OCHHF;.: ;SHIFT E:IT TO 14RITE It.1TO CARRY 
L$R A 
LUA #ye; .: . . . C CLR WRITE SHORT 
E:I::I: LIRT 1 

ldF.:l.\~l LClH # 1SG ,: . . . C: SET WRITE LOtJG 
LljRTl L.D::.:: #U ;SET Ht.Itl :S'TORE TIME 
1,JRTX 5;Tn D1T2L 

ST::.:: D l T 2 H  
L[:IH D1 I1::F: .: IZLEHF: I RQ 
LClH # $ l 9  .: Et4ABl-E TIMER t: Ot.iE-SHOT 
%TA D1 C:F.:E: 
LDH R6516 ;TOGGLE M I T E  E:IT 
E 111 F.: #. :$l11 8 
!':;'TA R651111 
At.4D #$.U& ;LEHOE Ot*iLCI1 1tlRITE B I T  
R 'T :3 

L*JF;.ITL3 SEC: FFLHG PRF' FOR END OF BLOCK 
F:I1IR F'RP 
E:plI WRT::: .: .JMP 

.: CJF:TtJ - C:HLLED AT THE EHD OF EHCH BYTE 
: ' T 0  L.lRI'TE A Li:lt.IC; RER REZ 

HHHHHHL-LLLLLHHHLLL. . . 
1dF:Tt.l LDA REF.: .:CHECK FOR OtJE LOt-lG 

Bt4E W R'T 1.4 1 
LClA # l 6  ;WRITE H LDt.IG B I T  
Li:l:.:: # 1 
J!? F: L*JRT ::( 
B t.4 E W F.: 'l-3 
Xt.lC K:ER 
LDA FRF' .: I F Et.IU OF E3LlSl:t::: #:BIT SET B 7  MIITL3> . 
E:P\, LlJRTZ: ; . . . 1.10 ENCl COPIT I NUE 
.JPlF' LJRt.JC ;. . . EtJD . . . FIt.II!SH OFF 

1.1F!Tt.1 l L.ElH REZ .:C:HEl::I.::: FOR H ONE E:IT 
E:t.IE WRTtJ2 
JSR laJF:TI*j 
B 1.4 E 1.I F;: 'T 13 
It.{C: FEZ 
E3 t4E LJRT3 



:l4429 FE:FI:I 
:r44:>I:l FBFO 
4 : :  1 FE;f:Z; 
:144:32 FBF5 
]44::::3 FE:F7 
I44:. FRFS 
j44:: F'E:FE: 
344:36 FBFD 
54437 FE:FF' 
:l4438 FI::~ l 
:l4433 F[:I:I:_: 
:14144i:1 FI:I:I~ 

L1F:'l-t.42 ..T:3R WRI'TE-1 
f:t.jE: LlJRT ::I ,:Ot.I E:IT LI:Ibl E X I T  
LDA F IF:'T : CHECK FOR F I RST OF I POLE 
ECIF: # l  
!STH FIR'T 
E:EI;! \,JR1'2 .:Cl I POLE DmIE 
LDH i'l1::HAR .:FLIPS B I T  FOR COMFLEMENTARP RIGHT 
EUF;: # l  
STH 11IC:HHF: 
Ht.ID # 1 ,: TOI:;I;LE F'HR I TIT' 
Ei:lR PET'+ 

THF'E WF:I TE. . . . . . PAGE 0 1  03 

:35 9&  
4C: BC: F E  

STH PRT'T' 
LJRT3 .:FMF' F'REt.ID ,: F;:E!STCIBE F:EG!S Rt.ID R'T I E):: I T 

!ART2 i-c<;R i:llZHHR .:HI]'a)E TI::I t.IEXT B I T  
DEC: F'C:tJTF: ; DEl: l:l:lUt.IT'EF: FOR # OF B I T S  
I-DH F'I2t.ITR : C:HECt< FIIlR 8 BI'T!s SEt.IT. . . 
E:E:I;! I~JRT..+ .: . . . I F YES MIWE I 14 PHR ITV 
BPL L4R1-3 ,: . . . ELSE SEND REST 

LJF~T!~; .JSR t.IEL.JI:H ; CI,EHt.I 1-IP Col-INTERS 
C: L I: ,: ALLOW FOR INTERRUPTS TO t.IEST 
LDH fl:t.ITDt.l .: ARE WE WR I T I NG HEHDER COUFITERS?. . . 
REl::! llJF;:T6 .: . . . t4C-l 

,: 1:JR 11-E HEADER I:I]I-I~.ITEF.IS 1:: 3 8 7 6 5 4 3 2  10 TIII HELP lcJ I TH REHO > 
L Ll::.:: # Cl ,:@LEHE '"r'..' CIA TH 
..-I i ., 

114 F'T S 1 D E: I:: C: 1.1 T[I 1.1 
LD::.:: FSB1-K ;CHECK FOR F I R S T  BLOCK HEADER 
11: F'::.:: # 2 
Pt4E GIRT6 1 .: . . . t.412 
0F:A #$..B111 ; , , , PlAFIt::: F I R!ST BLOCK HEADER 

LJRT6 I !i;TH I1III:HAR ; LtlR I TE i:HARHC:VER!S I l4 HERDER 
Bt.jE 1..JET:3 

LdF:TG .J 5; F;: I:: 1.1 p!:; -r E .: C1:lPlPHRE ST'HRT : Et4D 
E:C:C L1IRT.I.' .: tdOT DOt.IE 
E:t.IE CJRTL3 ;1'1;l:l MHl;.:t::: EI.IU 
I}.IC !,;RH 
LClA ClHTH ; IdR 1 TE OUT BCC 
!STH OI:HHR 
E:I::!:; WF.1 T::: : . m P  

1dF:T7 LD'+ #[:l ,:!:;ET PIEXT C:HHRHC:TEF: 
L-BH (!~HL::I'T' 
I_;'rH uC:HHR ; E;TORE I f .#  OUTPI-IT CHARACTER 
EIIIF: DHTH ,: I.JPDATE BC12 
STH DATF.I 
.JSR I HC:!SAL : I t~ICREMEIJT FETCH HDDRESS 
E:t..IE LaJRT::: ,: BF;:ANCH ALIdHY!:; 

7 

IaJRT4 LClH F'F:T'T' .:140VE F'FIRIT'T' It.IT'O ClC:HAR. . . 
EOR #l 
5;TH OC:HAF: .: . . . T 0  &E IlJR I TTEN AS NEXT B I T  



\dET Et::: .JPlF' 

14 !;: t,II_: [:l E 1;:: 
E: t.4 E 
.JSf;.: 

I*iF.:Et.ID LClH 
I:; 'l- A 
L D ;:.:; 
1 3 ~  I 
. J I:; F: 
B t.lE 

I.IRT'Z L C l i i  
. J !E; F;: 
E 3  1.1 E 
D E 1::: 
E: t.IE 
.J$R 

!::G HE: 
1 U E: 
A2 11lH 
20 BD FE 
C C', .-l .=, 
Et: HE: 
t'i5 E:E 
F 111 :31:1 
S::l] :3E FE 

153 
I ,:,t, * .- AS 
fi: c, E: c; 
D15 :;::3 

# l 2 0  
1uJR'l- 1 
Id F: T' E: 1::: 
5; H C: t.IL- 
111 K: T E: I.::: 
t.IELI!I:H 

S CHEi::K FOE: Et.jD ;. . . E!LIIICK I]t.jLg~' 
: . . . WRITE, SO TURt.1 OFF MOTOR 
; PUT :::l11 1:HSSETTE S ' T g t + ~ ~ ~ ! ~  HT EtKI 

,: !:;ET ll)ECTOR T i l  WR I TE ZEROS 
; JMP 

.:C:HEI::t::: I F  D6t.IE WITH LOW SYb4C. . . 

.: . . . t.412 

.: . . . YES CLEHR UP CQIJNTERS 

CIEC ::;Hc~.IH .: CHECK I F DOt~IE I4 I TH S'T't-K. . . 
BPL ClRTBt< ; . . . tJO 
LLI:..: #l111 ; . . . YE!:; SI-1 SET '1)ECTOR FOR DATR 
.J!.:F: E:SIt~,J 
I-:L.. 1' 
:[ 1.1 c: !S H (: 1.1 H ,:ZERIII SHIz:t.jH 
LCIA F~;E:L~::: : I F DOt.IE THEt4. . . 
BEG! STt:::IT1 I . . . I~I::ITI:I !3f1S'TEP1 RESTORE 
.J:^r:F: F;:D:_:OO 
I_ D ;:.:: # 3 .:!?ET UP FCIR HEHCIER COI-It4T 
::; T'::.:: 1: t.4 T [l t.4 
:E; T ;X: p R p .: IZLEHR Et.4L1l:lF BL01:K FLHG 
E:I.IE IaJETS .F .JMP 

Tt4IF PkiP ; CLEHN UP I NTEERUPTS Rt-lD RESTORE B l 
!;E I 
L[:Ifl ':,JlC:F:EQ+1;" ,:l-lt..IL!1lCK '$IC 
I:IF.:A #911:1 ,: EtJAE3LE l2 I !~PLH'T' 

-r H 'a,.' 1 OF:EIzi+ 1 7 
.J:'G;R T~JI'JF .:TIJRt.I OFF MOTOR 
L[lA #$;?F ; 1::LEHF: 1 t.I'rERRI-IPT'!:; 
!f;'TH D 1 1C.R 
.J 5; K: l' 111 1:: E IT1 5; .: F:E:~;T'OF:E t:::Eg~'BORRD I RQ FROM T I MMEF: l 
L.DH I RIT!TPlF'+ 1 ; RESTORE t:::Egf BOHRD I t4TERRUPT VECTOR 
E: E.1 c:! T 1.1 J, c! I R Q  f I R Q  '*,tEC:l'OR CRt.INl2T BE Z-?RC 
!C;TH Iz:It.It*+'+l 
LElH 1 RcJT'Mf:' 
'="TH v-: 1 /.I" 
...l - Y 

Tt.4II,! PLP 

3 T 1::: lTt .?!:;F: Tt.4 I F' ,: G111 RE!?Tl:lRE S1~'!sTEt4 I NTERRUPTS 
PEG! CJR'rBt::: ,: l::HplE FI:I@ CHS!Z;ETTE I R Q  !SO R T I  

,: E:!_; 1 $' - !:;Mu F1IzIU'T 1 t.IE TO c:HRt.IIIiE I F;:Q '*,'1ECT I ~ I R ! ~  
: Et.JTRtT'::; - . ::.< - 8 InjF:1'TE ZEFlQS T o  THF'E 

.::.:: =. II:I L ~ I R I T E  DATA 'ro TAPE 



. ::.L: = 1 2 F:ES;TI:IF;.:E TIII }:::EtT'SI:Ht.j . :.:: - 1 4  FlEHU DHTH FRIIIPl 'TAPE 

E::_;]:!$ LDFI E;!:;IT-:;:,,;:.; : P11:15/E XF.:Q 't:'ElI:TlIlR!3 ,. TAE:LE TO I tJD I REC 
:-;.l- H C 1 1. J 5:' 
L[IA E:S1:-r+l-~,;:.< 
S'TH Iz:lt.]'*)+.t 
F] T !:; 

Tl.16F' LCIH HE;51 Cl ,: TI..If?El OFF CH!s?;ETTE MOTOR 
i:lRH #$2III r 
,-.. A .-.c- .I' .. t1.d . -. 
RT Is 

~ H F ' E  IdRI TE. . . . . . F'HGE 0 105 

; I t.lC:F;.:EMEt.lT ADDRE!.!;!:; p111 1 blTER S A L  

I t.lr::$;HL I t.41: SAL. 
E:t.lE It4CR 
1 t.41:: !:;AH 

I 1.4 C: R R 1- !;; . E 1.4 [:I . l.. I & I 1.4 I T 



,: $;THF:T - !.i;+'!:;TEM F:ESET 
.: LIILL 1:+1-7'rI:l ROM AT SGI:II:IS:I. . . 
.: I F  LlIlC::; $:31]04-$8[:1111:;: 
,: = .' I-: HMcy-1 .' .- 1. t- 

.t..t..t. 1::. THESE HHl,?E pl!sE; !:;ET 
.: t:::ERt.JBL E::.::FEIz'r!s. . . 
,: $~:l::I[:lO- . WI:IF:CI 11.4 1 T 1 L l' ZE r: HARD !:;THRT > 
.: $:~I:II:I~- . LJI:IF.::[:I F:~A~.( I C I:: l a j ~ ~ p l  STHF:~- ::I 
.v . . . EL!fi;E E:H!:; I C: S'rl:ii;TEl.l IJSED 
,: ++++++#+++++++++++.r~::;;.r :l t.41; I:I~~LI~I#+#++#*+++#+++* 
,: I-lS;E HI-ITI::I D3:::;}:::,...'1I:f3!3!i;E~r~f'E LIIIHD 1dHEr.I DE'sJELCIF'ED. . . 

F'F STHRT L[:I::.:: #$.FF' 
,-. -- 
o t l 
T;y' 
C: L U 

1112 Fe .J SF? H111 1: t.4-r ;TEST F I X  $An RlIIM IN 
l,) .:: &t..IE STAR'T 1 
C'II:I 8111 .J M F' 1:: 1% ::: I::II:II::I ::I .: 01:l I b l I T  A!:; ~HI:II:II:I ROM WAt.jTS 
115 UO :3 T A R T 1 1:; 1- !) 1 1::: F? E + z;? ; !3ET UP REFRESH 1: . X=.:::5> 
H::: FU .J:;F: ~ C I ~ t . ~ I T '  -., -. ;I-,I-I I I . J I T I L I Z E  I,..-'c BE1,jICES 
c '- .-lu FD .JSR RHpl'TH!s ; G13 RAM TEST Ht.Jcl !SET 
15 FD .J!:;F: RE::;TI:IR -.. - .:IJI-I SET UP 111s 'I~'ECTI:IR!: 

I .p 

5E: FF JSF;.: PC: It.IT .: G 6  I t.4 I T I L I ZE SC:REEkI NEWX'AX 



I-. .:S 
-..-I 

I-; .:l 
-G 

C: [l 
.:,,=v .=B .- 
.-a S-, .-0 1-1 

I ~ . ~ I T ~ I H L I Z H T ~ ' I ~ I ~ . . I .  . . . . . PAGE I ~ I ~ . I Z I ~  

L[:ltd #'.)E:C:T$;E-',lEC:T:SS- 1 
P1I:I1*,?IZI!:; 1 L[IA 1': 1 I.,j'~,l , IT' ,:GET FF.IOp1 !sTORflGE.-. 

SKI_; p11;1I,)05$ .:C:. . . LJHt.jT STORF.IGE TO U!z;EF.: 
LDH I:: ~ p 1 p ; ~  ::I '4 .: . . . LlAt.IT ClSER TO STORAGE 

111,1'.,10:32 S;TH 1;T14p2>'~' ,: PI,! T I b.1 U!? EL: 
T A 11: 1 1.4'8) , ,:PUT I N  !zTORHGE 

D E l,.' 
E:PL Pll:l'l,rOS1 
F: -1' 1:; 

'8)EC T!G;!:; . \nJIIIF: ,, T 1 , t.jt.JM ]: 



,: FHp1'TH:s - F.1EMi:1R1i :f;:[ZE 1::HEC:t:: flt.ID SET 

139 I~II:I F:HPI'TH:E; I-DH :#l11 ;ZEf?l:l L6kl PIEMOR'T' 
RI:t T f"lY ; !;;THF:-~ AT 01:11:12 
'59 (32 1-16 F.:H~~TZI_I 13'rH $l~ll~li~l2,,'f .: ZERIII F'flC;E 
5 9 I::! 111 1112 5; 1. H $. lrlz cl l::! ., '4 ,: U$;E%: E:I,IFFEH!Z; Ht.IU VHRS 
~ $ 9  I:I~::I i:~::: :S 1- 1'7 $111 :l: I::I CI , .,=I .-, T l,:' .-, rEM SF'WI~E HtJU USER SPACE 
-, -. I-. ::: I t.Jfl 
[l111 F 4 E:t.IE Ft.HPlTZ(:l 

,:AI-L11II~:flTE TAPE E:I-IFFEF?S 



,:MOVE 80lzl TCI . Y 
: SET H I OH I N I  THL INDEX 

; fil13~~1E I I.IDEX THECl MEMORY 
,:GET PRESEt.IT DHTA 

,:E;HVE 11.4 , X  
.:DI~I M $55,8HA TEST 

,:SET TOP OF PIEMOR1f 



::;'TA D 1 ERA 
rl.-',-.'F'fl - i -. .. $;'r 1 1'': l:;:& 

V:: H Cl.-:, I-'. p;E; .-.( C -. 
,: I:: i:I 1.4 F-- I G 1-I R E F' III F;! T!f; 

LD::.: #$.U0 ,: $ELT CIF' t:::EIT'E:OHRCI 1 t-jF'UT!s 
T ::.:: 1 CI [:I E B .: t:::EIT'BI::~AF.;IC~ I kW [-ITS 

:fi; -f ::.:; CI 2 D D F; E: ; lJ::;EF.: plJF.:T c: 1.40 F.:!3-2:::2) 
!sT::.:: !31[jF?EG-i-24 :'Tl,JF:t.j SIu  
D E ::.:: 
:31-::.:: D 1 DDRH ,: I.:::E1+BOHR~ 13l~lTPU'1-!; 
LCI~  #;.;001::11l1:1j.i1 ;!:;ET !~;ERIAL,.."*,~fiI.1,.'1Z; r:CLt:::HI) 
!$'TA u2PRfl 
LClA tl..7;00 1 1 1 1 1 ,: !:;ET SERI HL 1 t.4....'r-IIJT7 4,+'150UT 
!s'TA CI~D[:IRA 

LClA #1:1110011 1 ;PlOTOR rJt.4, HIRHM LOCJRHM CHHFcEt.4 HIGH 
02.7- H R t .; 5 1 [:l 
I..DH #:~i00101 1 1  1 :MTR OUT,SW It.4..LIR OUT,COt4TRT3L OClT 
$TA DGSll-I 

,: .!'SF Cl-\<H I ; C:Lt:::H X F:ELEfi!sE !:;ER 1 HL DE'd 1 IzES ? 

1 III\::E:'T'~; L CIA F' Ai- t.4 T I:; .:PAL [IF.: b.IT!X 
EEI;! 11:101i:1 ; 1.1 T S I:: 
L-UH #(:f;I::.::TITIF( 
STH U1'TlL 
L Cl H # 1::. f ;  1 ::.::T'T' F' 
.IMF' I l:l1:121:1 

I 8111 1. 1-1 L CIA #(I.; I ::.<-r'r' ,:}<:EtlE:IJHF.:D SC:Ht.j IRQ'S 
:;'TA CllT1L 
L[lA #::.!sI)::TIT' 

1 1l:Iil !S'Tfl @ 1 1 H 
Jr.11:' p 1 1::: E IT1 ,: F'H7'C:H 1 Ot<EtT1!5 

; L@H #$:3 1 ;Et,JHE:LE 'T 1. 1 RQ ,'!S 
.: !:;TH Cl 1 1 1::R 
,: LDA D1C:RH 
,: A 1.4 [:l #:$E:r:l ; SH1:,!E: I_It,jL IT1 TIIID E: 1 T 
,: lIlRA #!.:I:II:II:I~~I:~~:I~ ;Et..IFlBLE TIMER1 
,: !:;TA D1C:F;:A 
.: .JNP CI-~:::LI:I ; RELEA!SE 'THE CLIZlIT:K L 1 t.IE 

,: I::;X::.::T'T' HERTZ '+flL/IE!:; 

1 : T T 1  8 3 1 71245 ,: t.lTSC: 
! ; ; I~T*~ I~  - 1k;-;421 .: F'AL 



FIEAD!:;!.:; LDA FH F !SEE WH I C:H DEV I IzE!S ' TO REHD 
I::p1p #2 ; 1s I T  F:!z;-2:32'7' 
Bt.IE WEA[]!z;'r ; t.jl1I. . . READ !:;ER I HL/'.'CHSS 
L[:~fi F:!C;C;TAT :'T'E!z;, , GET R!z;-2:1:.2 CIF' 
F'HH 
LCIH #U111 : [:LEAF: R52:::2 !3THTCl!z; 1dHEt.j READ 
STH F;.:!:"";TF+T -* .- 
F'LH 
R'T5 

::;ETMSG STA M:SI~FLG 
F:EAC!ST I-CIA !:;THT!.r!S 
IJCiST IIIF.:H !z;TH-SI-IS 

!;I; 'T A :i; T H T I,I!S 
F.: T I:; 

114'778 FE21 :::U :35 132 I:; E 'T '7 F1 111 !X A 'T I M [:I 1.d T 
-14773 ~ ~ 2 4  <;U 1 1 -  F.: T :z; 



,:PIH~.IHGE ei:l'1-'rOpl OF p1Epll:lF;.l'r' 

9111 I:IG PI E p1 E:I::I'T 6 i:: C: !::; E'T B CI T 

,: CARF:'T' SE'T---F:EAD @I:ITTIIIN IZIF MEMOR'f 

HE is1 132 ID>:: P~EM!:;TR 
nl;: ,::*q I - J , ~  

8-1 L LDIT' F1EPl!:;TF:+ j. 

,: r:flF.:F.:'~' Ir:L-EAFI--!Z;ET' f:OT'T'KiPl [:IF HEP~QFI'T' 

!:;E :-: 1 1-12 I_;ETE:I-JT I:,:;-~x ME~ISTR 
:211: c:;.> IZ12 .- ,- !:;I-'+ MEPlSTR+ 1 
-. k, 1-1 F.:-f'::; . END 

L 1' E; F"; .::*.::.7' .. .- , ; L F4 P1 I 



dE.1 S @~DLEF.. . . . . . PAGE 13 1 1 2  

1.4 P1 :[ ,.-. .::E I ;t.10 IRIY!.'!? HLLOLIED. . . 
.JPlfJ 1:: t.{P1 1 /.4'1,! ::l ,: . . . 1:l:lIJLD ME:;!!; I-IF' CHSSETTES 

t E . 1  FHA 
T ;:.:; f.q 
PHA 
T%' H 
F'HH 

t.lt4E.l I 1 C l  L.UH #$?'F' ,: D l' SflE:LE HLL. t.jM 1' ' 1:; 
:>TH .._c El.:lI('F L 

L [lfT1 EI;~ 1 c:F: ,: CHECK 1 F REAL MP1 I . . . 
E: 14 1 /..I 1.1 E.1 1 2 ,:I ,: t.(III. . . F.1!5232i,'IIITHER 

1.4 t.4E.1 I 1 8 . I  5; F: H111 I 1.4 1- ,: 1;HECt::: I F $H12 I t.1. . . 1.10 . Y 
E:tJE tJt.JPl I 19 .: . . . F10 
.SNP I: s~c~c lz  ;I .: . . . 'T'E!:; 

,: C: H E I:: C::: F l2 F! S T cI F' 1::: E '1' U III l.lt.4 

tJtJM I l 9 
.:~sF. IJDGI:I ,: t.10 . 7 
. I  :;; F: :S; -S lyl F' ; tJl3 . f' 
E: t.1 E 1.1 1.1 P1 1 2 0 .: t.1111 !s'T(]F' t:::E1+. . . TEST FOR RSZ32 

,: T I f4E: - L.jHEF;:E :_;'T'STEPI I>OES IJr.4 H E:F:ti: 1 t.4!z;TRl-lCT I CIN 

TIP1E: .?SF;.: REST1:lF: ; RE!3TlzlRE !:;'T'ST'EII I I-IU I RECTS 
.J!Z;R I :[ 1.4 I T .:F:E:i;TIIIRE I,..'O FOE: BASIIZ 
.J!:;R C: 1 t..IT : F'E5;TORE !sC:REE)J FOR 1 C 
.I E.1 F' 1:: $. A 111 17 2 ::I ,:. . . 1.413, !S111 BFiSIC 1.IHRtl STHRT 

: D I S;HE:LE t4Pl l: .' 5; I..ltJT 1 LL f;.tEADf' 
: S H',,! E lZlt.1 :<'l- 12 1::: 

1.4 1.4 P1 1 2 1-1 TIT' A .: . 5' SH1*)ED THROI,IC;H EESTORE 
AI.40 Et4HBL. ,: SHOW lJt..IL1+ EtJHE:LE!S 
TA ::.:; .: !:;H14E I t.l . X FIX: LHTTEE 

; 1 tJtI 1 11:HEc:I.::: - TRnt.4::;t.l 1 TT H E: 17' 

Ht..ID # 8 0 1  ;II:HEC:~:: FI~IR T 1  
E la 1.1 1.1 p1 I :3 III ,: t41:1 . . . 

LClA D2FRH 
Ht.ltl #:?S'F'-$.CS4 ;F IX  FOR l:::I_lRREt4T I ,*.*Q 
I_I~<;A t.4x.r~ I 'T ; LOHCI DHTH Ht.ID. . . 
1_;Tfl D2pRH ,:. . .!S~END I T  

LClH Et.4HE:L :RES'FI~JRF. t.jP11 '!:; 
!:;If3 D2:[i::R ,:READ1+ FIIIR tJE:.::'T. . . 

E:Fi-:AU!2F F".-l." 
C -- - -I - .,:I ,:L k, I (:R ::; TF:l-Il:'rlJF?E . . . 
: HAt.JULE HtJlIlTHEF.: 1.414 1 S!JE:ROIJT 1 NE 

TXH .: TEST FClR At4C3THEF: t.1Pl I 



14:3G3 FE94 
FE44 21111 DE; FE .J I;; F;.: T 2 1.4 P1 I ; HHt4DLE Fi tJI2RtlAL E:IT 11.4. . . 

t.4~1 I HAt.JDI,ER. . . . . . PHGE 0 l 1::: 

.JPlF' tJ}.Jp112!5 ,: . . . THEIJ C:Ot.IT I t,4l-.lE laLlTPLlT 

tJl.JPlI22 JSF: FL.t.jP11 .: HHt.4DLE H START E:IT. . . 
t ~ t . 1 ~ 1 2 5  .JSF;.: R ~ ~ R A E :  ,: G13 1::HLC I t-4FO 4 CODE 1,701,lLD BE It.{ L It.. 

.JPlF' t#lIRTI 

,: 1-2 t.4M.l i:HECt::: -- REi::IEvE H E:IT 

f.JtJP1 1 :''!::I 1-XH 
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