
cO 
i'l) 

-c 

MODEL TC-120/128 TAPE CONTROLLER 
DIAGNOSTIC MANUAL 

PUBLICATION NUMBER 

120013 E 

western peripherals 
14321 MYFORD ROAD 

TUSTIN J CALIFORNIA 92680 

© 1980 by Westem Peripherals, Inc. 
All Rights Reserved 

PRINTED IN U.S.A. DECEMBER, 1978 



TABLE OF CONTENTS 

SECTION I DIAGNOSTIC PROGRAM 

(Use Diagnostic Program Tape 120009) 

SECTION II RELIABILITY PROGRAM 

(Use Reliability Program Tape 120010) 

APPENDlX A SAMPLE DRIVER PROGRAM 

PROGRAM CHANGE NOTICE: 

Any program changes will be found at the rear of the Manual. Please 
refer to these changes before operating any program. 



SECTION I 

DIAGNOSTIC PROGRAM 



;*********************.*****~*** 
; WES'TERN,PERIPHERALS • 
, MAGNETIC TAPE OIAGN~STIC ~ 
; L IS i I N G NO. ALI 2D09 . .. 
;*******************.********~** 
; 

· t 

• • 

; 
; 
; 

PLEASE REAJ 
*********:-tt* 

THIS DIAGNOSTI~ PROGRAM IS PROVIDED 
TO FIND CATA~TkJPHIC FAILURES THAT ARE 
RELATED TO BASIC ~PERATIONS OF THE 
TAPE CONTROL. THE RELIABILITY PRO­
GRAM IS PROVIOlJ ~S A STRIGENT 
TEST TO SHUW uP INTE~MITTENT ~NO 
PATTERN SENSITIVE PR08L£MS. 
FOR THE MOST PA~T THE OrAGNOSTIC 
ASSUMES THE ~~G~ETIC TAP~ ~EOIA 
IS PERFECT ANU ~OT THE CAUSE OF AN 
ERROR. HOW[vEK. IF PARITY EH~ORS 
OCCUR WHILE RUN~ING THE UIAGNOSTIC 
THE TAP£ SHQULU ALWAYS 8E SUS~ECT! 

. ,:;..:.... . ....:.:. - ~- - -, ., 

, ****** 
, ****** 
;MAGNETIC TAPE DIAGNOSTIC 
;1. PLACE ALL TAPE JNITS OFF LINE EXCEpT 

ONE. FOR A CO~P~ETE TEST OF THE 
INTEHFACE i"AKE SUCCESStVE RUr-JS OF EACH: 

· • 
;2. 

1 TRACK, 9 TRAC~, 800JP!. 556 BPI. PE 
STARTING LOCATION~ 
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~OO BASIC DIAGNOSTIC PLUS FOLLOWING 3 ROUTINES: 

· • 
;3. 

" t 

· • 

~Ol WRITE LOCK TEST ONLY 
~02 END TAPE TEST ONLY 
403 DATA LATE TEST O~LY 
SWITCH SETTINGS 
13-15 UNIT ~O-7 
10-12 DEVIcE CJOE. 2 OR 6 
9 7TkK=O 9T~K=1 
8 LO DENS=O HI OENS=1(7TRK), PE=ll NRZ=l(STRK) 
7 NRZ=O PE=l 
6 TEST WRL, fE, & EQT=O BYPASS ~RL. TE. & EOT=l 
5 6-6 PACKING 7TRK=O 6-6-~ PACKING 7THK=1 

; 2 PRINT FAILUR~ RATE 
I 1 INHIBIT PKINrING 

o FROM ERROR. 30 TO NEXT TEST 
;~. PROCEDURE 
;~.1 BASIC DIAGNOSTI: 
; LOAD TAPE. PUSH FOR~~RO, TO POSITION AT 80T. 
; ~OAD PROGRAM ~lTH 8INA~Y LOADER AND START AT 
, PROPER LOCATION ~OR THE T~ST TO BE RUN. ALL 
" TESTS SHOULD 6~ ~UN FOR A COMPLETE CHECX. iF 
, A HALT OCCURS CONSULT THE PROGRAM lISTING 

NOT E - CAi"TRID GE -rAPE DR\VE,S - ::·W1TCH 8 ON 



• , 

; 

• • , 
I 

; , 
; 

; 
I , 
; 

; 
; 

I 
; 
I 

· • , 
; 

; 
; 
I , 
; 
;'t-.3 
I , 
I , 
• , 
; 
; 

; 
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FOR DIRECTIONS. 
IMMEDIATELY AFT~R STARTING A HALT WILL OCCUR 
TO ALLOw THE SWITCH REGISTER TO BE SET FOR 
PROPER UNIT SEL~CT, CONTROL, ETC ••• 
AFTER SETTING S~ITCHE3 PUSH CONTINUE. 
EACH TEST MAY CJNTAIN SEVERAL CHECK POINTS 
WHERE AN ERRQR ~ALT CAN OCCUH. GENERALLY 
SF~AKING, ER~0RS MAY ~E EXPECT[C AT CHECK 
POINTS FURTHC:R ~N WHEi~ ONE ERkOR IS FOUNO. 
IF A MALFUNCTIO~ IS DETECTED THE PROGKAM ~lLL 
HALT AND AC3 WILL CONTAIN THE LOCATION OF 
THE ERROR+l. CONSULT THE LISTING AND EXAMINE 
OTHEt{ PERT INEr-IT ACCUMULA TORS. IF S~ ITCHES 
0&1 ARE DOWN, P~ESS!NG CONTINUE ~ILL CAUSE A 
PRINTOUT OF TH~ ERRUK LOCATION AND A SCOP£ 
LOOP WILL BE ENT(RED. WHILE IN THE SCOPE LOOP 
SETTING SWITCH 2 ~ILL CAUSE THE FAILURE RATE 
(IN~) TO 8E ?RI~TED. SETTING S~ITCH 0 WILL 
CAUSE THE PROGH~~ TO GO ON Tu THE NEXT TEST. 
EACH SUCCESSIV( TEST ASSUMES THAT ~LL PREVIOUS 
TESTS wORK CORK~CTLY. BYPASSING A FAILING TEST 
ANU PROCEEDI~G IN MAY LEAO TO CONFUSING 
SITUATIONS. 
WHEN A TYPEOUT REQUEST IT, REMOVE THE 
~RITE-ENA8LE HI~Gt DON'T STOP THE PROGRAM! 
REMOUNT TAPE AND PUT UNIT BACK ON-LINE. 
WHEN REQUESTEO, REPLACE RING THE SAME WAY, 
~PITE LOCK TEST 
WHEN A TYPEOUT ~EGUESTS ITt R£MOV~ WRITE ENA8L~ RI 
DON'T STOP fHE ~ROGRAM. REMOUNT TAPE 
AND PUT UNIT RACK ON LINE. A~ ATTEMPT IS 
MADE TO WRITE, 4~G STATUS IS THEN CHECKED. 
EXPECTED ST~TUS IS 110205: 

ERROR 
ILLEGAL 
BOT 
WRITE LOCK 
TUR 

IF THIS STATUS IS FOUND 
THE TEST IS RCPEATED. IF THE 
ABOVE STATUS IS NOT FOUND AN ERROR HALT 
OCCURS. AC1=EX?ECTED STATUS 

ACO=ACrUAL STATUS 
PUSH CONTINUE TO REPEAT TEST. 
END TAPE TEST 
~K RECO~OS ARE ~RITTEN DO~N 
THE LENGTH OF T~E TAPE. ~HEN END TAPE STATUS 
IS DETECTED "ENJ TAPE" IS PRINTED AND PROGRAM 
HALTS. PUSHING CONTINUE ~lLL CAUSE THE 
PROGRAM TO GO O~. 
IF END TAPE IS ~OT FOUND STATUS IS CHECKEG FOR 

DATA LATE 
REWINDING 
ILLEGAL 
EOF 



000000 
00000 000000 
00001 000002 
00002 010000 
00003 002000 

000020 
00020 000000 
00021 000000 
00022 000000 
0002.3 000000 
0002~ 000000 

000045 
000'+5 000050 

000050 
00050 oocooo 
00051 OOCOOO 
OOO!:)2 aooooa 
000~3 !Jooooa 
00054 OOODoa 

00055 CeO!;11 
00056 004333 
00057 065404 
00060 005041 
00061 0;]5241 
00062 l054l+1 
00063 007441 
0006~ 000000 
00065 000000 

000012 
00066 001750 
00067 011610 
00070 000062 
00071 000310 
00072 000620 

000010 
00073 000001 
0007~ 000002 
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, BOT 
; BAD TAPE 
; wRITE LOCK 

IOXO: 
IOX1: 
IOX2: 
IOx3: 
IOX4: 

EGGS: 

FIRST: 
CEND: 
CiIJ!TA: 
08UFF: 
IBUFF: 
PPCHN: 
PCHIN: 
SAVE@: 
SAVEl: 
.RDX 
.1SEC: 
.5S£C: 
.50M3: 
.200M!:»: 
.4-00MS: 
.RtJX 
C1: 
C2: 

IF ANY OF THESl IS FOUND THE STATUS IS PRINTED 
AND WRITING CONTINUES. 
DATA LATE TEST 
FOLLOwING STAHT THE TAPE IS REwOUND. ONE ~K 
RECORD IS THEN ~RITTEN AND THE CATA LATE STATUS 
CHECKED. IF IT IS NUT FOUND. liND DATA LATE ~lr" 
IS PRINTED. THE TEST THEN REPEATS. 
SOME PROCESSOH~ AR( INCAPABLE GF FORCING A 
"DATA-LATE" ~Il-iour UPEXATOK L\Jl'ErtVE.NTION. 
TO CAUSE A DATA LATE STATUS TU OCCUR. STOP THE 
PROGRAM DuRING 4 ~RITE OPERATIO~. THEN PUSH 
CON TIN U E • T rl E. l 0 N G R E COR 0 L [r" G T H .n L L 0 ~ S P L £ N T '( 
OF TIME TO INSU~£ THE PHCGRAM STOP OCCUkS UUKING 
DATA CHANNEL rH~NSFERS • 
• LOC 0 
o ;STORE PC ON INTERRUPT 
2 ;GO TO .+1 
ISZ 0 ;INTERRUPT RETURN WITH SKIP 
JMP @O 
.LOC 20 
o ;AUTO INDEX REGISTERS 
o 
o 
o 
o 
.Loe ~5 
EGGS 
.LOC 
o 
o 
o 
o 
o 
;CQNSTANTS 
AO 
ENDPRG 
DIB 1.0 
LAST 
LAST+200 
QjLAST+~OO 

L.~ST+2'+OO 

o 
o 
10 
1000 
5000 

200 
4000 
3 
1 
2 

50 
;HEN FLAG 
;DEVICE CODE 
IASR 37 FLAG 
; PASS COUN-TER 
;SWliCH SETTINGS 



PAGE '+ 
00075 000003 C3: 3 
00076 OOOOOLt C'+: '+ 
00077 OUOO05 C5: 5 
00100 000007 C7: 7 
00101 000010 C10: 10 
00102 000020 C20: 20 
00103 000022 C22: 22 
00104 000030 C3a: 30 
00105 OU0040 Ct+O: '+0 
00106 000050 C50: 50 
00107 000060 C60: 60 
00110 000070 C70: 70 
00111 CCC077 C77: 77 
00112 000100 CloO: 100 
00113 0OOltl3 C103: 103 
00114 000104 C1G!+: 10'+ 
00115 00014£4- C14£+.: 144 
00116 000150 e150: 150 
00117 000200 C200: 200 
00120 000375 C.375: .375 
00121 000371 C371: 371 
00122 OOOLtOO C400: 400 
00123 001000 C1000: 1000 
00124- 002000 C2COO: 2COO 
00125 002100 C2100: 2100 
00126 020000 C20K: 20000 
00127 lQO"tOl CIOOL+: 100'+01 
00130 004000 C4K: '+000 

, 

0013! 007700 C7700: 7700 
00132 037477 C37477: 37'+77 
00133 00'+104 C'+104: l.f.104 
0013LT 0'+0000 C'+OOQU: 40000 
00135 005670 03000: 5670 ;3000. 
00136 176000 M2000: .. 2000 
00137 000764 0500: 764 ;500. 
00140 010421 C10421: 10'+21 
00141 021042 C21042: 21042 
001'+2 042104 C'+210't: 402104 
001'+3 004210 CL;211: '+210 
OOl'+~ 000201 C201: 201 
C01!+5 000000 R£CTR: 0 
001£;,6 16G077 C160077: 160077 
00147 004332 pcocr'l : COCM 
00150 177700 C177700: 177700 
00151 110000 C1100UC: 110000 
00152 125252 C125252: 125252 
00153 052525 C52525: 52525 
00154 002010 C2010: 2010 

-- 00155 051642 C5154: 516't2 
00156 100000 C1i"i: 100000 
00157 177776 M2: -2 
00160 177775 !"!3 : -3 
00161 17777q M4: -4 
00162 177773 (JIS: -5 
00163 177754- M20.: .. 2lf. 
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0016~ 177770 M8: -10 
00165 177700 r'11CO: -100 
00166 177160 M'tOO: -62Q 1-'tOO. 
00167 177000 i"11 a 0 0 : -1000 
00170 177776 MSKTO: 177776 
00171 0001'+"" CLlGO: 14~ 

00172 0706""'+ C7064'+: 70644 
;PATTERN TABLE. ODD PARITY WHITES 

00173 000173 POINT: • 
00174 000000 0 
00175 177400 177400 
00176 000377 377 
00177 125252 125252 
00200 052'J25 ~2525 
00201 000200 LST: .-1 

tPATTERN TABl.E. EVEN PARITY WRITES 
00202 000202 PONTP: • 
00203 125253 125253 
0020z+ 052525 052525 
00205 002021 002021 
00206 020050 020050 
00207 OOC206 LST1: .-1 

tVARIABLES 
00210 000000 X70: 0 
00211 COOOlO ClX: 10 ,UNIT # +10 
00212 000000 ex: 0 :UNIT # 
00213 000050 C5X: 50 ;UNIT # +50 
0021'f. oococo CC5X: 0 'UNIT :: +50 
00215 QUO GOO eTR: 0 :COUNTER 
0021b 17.72Z0 DILLY: 0 ;-(# ITR INC-J:"1P LOOP IN 1 
00217 CCOOOO ~DCNT: 0 ;TEMP STORAGE 
00220 000000 INST: 0 ;TEMP STORAGE 
00221 000000 D£VICE: 0 ,DEVICE CODE. 22 OF 62 
00222 000000 SWTSV: 0 ;SWITCHES 
00223 000000 ITLP: 0 alTERATIONS A~TER lP 

;INDIRECT AOURESSES 
00224 001231 IA28: A28 
00225 001645 IA39: A39 
00226 002220 IA'+6: A46 
00227 002373 IAl+91: Att9.1 
00230 002375 IA't92: A49.2 
00231 002433 lASO: A50 
00232 003016 lAS5: A55 
00233 003100 ABTOF: BTOF 
0023't 005004 ICRLF: CRLF 
00235 003632 lCHST: CSTAT 
002.36 004510 LOOP: CYCLE 
00231 003262 POILL: (JILL! 
00240 004631 PUIVO: orVID 
00241 003772 POLlA: OlTA 
00242 004466 SETUP: ENTER 
002'+3 004463 SETP1: ENTER-3 
00244 004506 ER: ERR 
002'+5 OU~107 PETTA; ETTA 
00246 063077 AHAlT: riAlT ,PUT PC IN AC:3 TO KEEP 



PAGE 
002'+7 003163 INTIL: INITIAL 
00250 004150 PINWL: 1NWLT 
00251 00'+657 IMESS: ~'ESS 
00252 003656 ONLoe: ON+2 
00253 004700 IPOCT: POCT 
00254 004322 1BPPE: X8PPE 
00255 003404 IBSP: XBSP 
00256 003307 ICHK: XCHK 
00257 003342 ICLR: XCLR 
00260 003621 IERAS: XERAS 
00261 003453 IGEN: XGEN 
00262 003431 ILO: XLD 
00263 003510 liiG: XRO 
00264 OC3505 IRONS: XRDNS 
00265 003366 lR~O: XRWO 
00266 003.371 1RwS: XRwS 
00267 003476 ISEL: XSEL 
00270 003357 ISPC: XSPC 
00271 003701 ISTAT: XSTAT 
00272 004230 1T11'-1: XTIM 
00273 OO~256 ITMD: XTMD 
00274 004273 I TP~J : XTPN 
00275 003413 IWEOF: X~EOF 
00216 003553 IWNS: XWNS 
00277 003556 IWRT: XWRT 
00300 003661 IwT: XWT 
00301 001400 JMP 0.3 ;CONSISTANT WITH ERROR 
00302 7442 WCPST: ~ 'WG~:-'~-~-"~'~ ~~'-

;OEFINATIONS 
000022 .MTA=22 
006271 STATU~=~SR @ISTAT 
006260 ERASE=JSR @IERAS 
006277 wRITE=JSR @IWRT 
006261 GEN=JSR @IGEN 
006275 wECF=\JSR @IWEOF 
006255 BSPACt:.=JSR @IBSP 
006265 REwINO=~SR @IRWO 
006266 RWOSTALL=JSR @IRWS 
006276 ~RTNS:~SR @IWNS 
006300 WAIT=-JSR @IWT 
006270 SPACE=JSR @ISPC 
0062'4-'+ EHALT=JSR @ER 
006263 REAO=~Srt ~IRU 

00626'+ REDNS=JSR @IRONS 
006257 CLEAR=.,JSR @ICLR 
006256 CHECK=JSR @ICHK 
006262 LOAD=-JSR @ILD 
004246 ERHLT=~SR AHALT 
006267 SELECJ=JSR @ISEL 
006272 TIME:\JSR @IT!M 
006273 TMOONf.=JSR @ITMD 
006274 TESTPt.=JSR @ITPN 
00625~ BYPASSPE=JSR @I8PPE 
000400 .LOC '+00 

00'+00 002'+01+ JMP @IDIAG ;MTA DIAGNOSTIC 



00401 013.'2404 
00'+02 002404 
00&+03 002404 
00~04 000'+10 IDIAG: 
00405 004136 IWLT: 
00406 004014 lETT: 
00407 003760 IOlT: 

000'+-10 .LOC 
00410 006241 DIAG: 
00411 006242 AD: 
00412 063500 
00'+13 0 a 62i+',. 
00'+14 006236 

00'+-15 G062~2 A1: 
00&+16 063700 
00417 01624·4 
00420 006236 

00Q21 000242 A2: 
00422 063522 
00423 00624Q 
00424 .006236 

00425 006242 A3: 
00'+26 063122 
00427 0062'+'+ 
00,.30 006236 

OO~31 0062~2 A4: 
OO~32 020152 
00'+33 062022 
00'+34 065422 
00435 lu1120 
00436 101220 
00437 l06J.+ILf. 
OOLJ.40 0062~4 

004t.f.1 006236 

004~2 006242 A5: 
00443 020153 
00444 062022 
00445 065~22 
00446 106414 
004'+7 006244 

00450 006236 

00451 020057 A6: 
00452 Q4C4-0q. 

JMP @IWLT 
.JMP @IETT 
JMP @IDLT 
OIAG 
~LT 

ETT 
DLT 

;WRITE LOCK TEST 
;ENU TAPE: TEST 
; OAT A L.ATE TEST 

;CHECK SELB BUS LINE 
410 
JSR @INTIL 

;00 SKP8Z, DEVICE 0 
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JSR @SETUP 
SKP8Z 0 
EHALT ;CHECK THE SEL8 BUS LINE 
JSR @LOOP 
;CHECK SELD BUS LINE 
JSR @SETUP ~DO SKPOZ. DEVICE 0 
SKPDZ 0 
EHALT 
JSR @LOOP 
;CHECK MTA 
JSR @SETUP 
SKPBZ .MTA 
EHALT 
JSR @LOOP 

;CHECK SELD 8US LINE 

BUSY FLOP OFF 
;00 BUSY TEST ON 
'MTA 
;CANNOT RESET MT BUSY 

;CHECK MTA DONE FLOP OFF 
JSR @SETUP ;DONE TEST ON MTA 
SKPOZ .MTA 
EHALT 
.JSR @LOOP 

;CANNOT RESET MT DONE 

;CHECK MT SELECr,DOR,DI6.ADDR REG. IN-OUT 
JSR @SETUP :LOAD CA WITH 125252 
LOA O,C125252 :HEAO BACK AND CHECK 
DOB O •• MTA 
Ole 1 •• MTA 
MOVZL 0.0 
MOVZR 0.0 
SUB# O.l,SZR 
EHALT 

JSR @LOOP 

;ACO=VALUE SENT TO ADOR REG 
;AC1=VALUE REAO BACK 
;CHECK THE MT SELECT, LOAD AOUR 
;ENABLE AOOR, AND AODR REG. 

;CHECK CA REGISTER !N-QUT 
JSR @SETUP ILOAO CA WITH 052525 
LDA 0.C52525 ;REAQ BACK AND CHECK 
008 O •• MTA 
018 1,.MTA 
SUB" O.l.SZR 
EHALT ;ACO=VALUE SENT TO ADOR REG 

;AC1=VALUE READ 8ACK 
;=CHECKAUOR REG DATA PATHS 

~SR SLOOP 
;CHECK FOR ILLE3AL MT SELECT 
LDA O.CMTA ;LOAD CA ~ITH 052525 
STA O.A6.2 ;HEAC B~CK USING EVERY 



OO~53 0062~2 A6.1: 
00'+5'+ 020153 
00455 062022 
00'+56 065400 A6.2: 
00~57 122415 
OOLf-60 0062~~ 

00'+61 006236 
00'+62 020774 
00'+63 101400 A6.3: 
004b4 02'+111 
OO'f.65 107~05 
00466 OOu~06 
00'+67 030221 
OO't70 146tt15 
00'+71 000772 
00472 0407&4 
OO't73 000760 

00474 102400 A7: 
00475 006243 
00'f.76 062022 
00477 065422 
00500 106'+14 
00501 0062'+4 

00502 006236 
00503 101400 
00504 126620 
00505 122414 
00506 000767 

00507 0062'+2· 
00510 102000 
00511 062022 
00512 062677 
00513 Oc5~22 
00514 12500'+ 
00515 006244 

00516 006236 

00517 006242 
00520 102400 
00521 0241~O 
00522 066022 
00523 062022 
0052" 0611+22 
00525 10100'+ 
00526 006244 

A8: 

A8A: 

JSR @SETUP 
LOA 0.C52525 
008 O •• MTA 
018 1.0 
SUB# 1.0.SNR 
EHALT 

JSR @LOOP 
LOA 0.A6.2 
INC 0.0 
LOA 1.C77 
ANO O.l.SNR 
JMP A7 
LOA 2,OEVICE 
SUB# 2.1.SNR 
JMP A6.3 
STA 0.A6.2 
JMP AG.l 

PAGE 
;DEVICE CODE €XCEFT MTA 
;OATA SHOULD NOT BE 
;FQUNOf 
;THIS IS CHANGED BY PROG 

;ACO=OATA SENT TO ~DOR REG 
;AC1=OATA READ BACK 
;PROBLEM IS I~ MT SELECT 
,THE DEVICE SELECT GATE. 

;DONt: ALL GO ON 

;MTA, INC AGAIN 

;CHECK CA REGISTER. ALL OATA PATTERNS 
SUB 0.0 ;LOAO CA. READ BACK 
JSR @SETPl ;ANO CHECK. USE 
DaB a •• MTA ;ALL FROM 0-077777 
DIS 1 •• MTA 
SUBtt O.l.SZR 
EHALT 

JSR @LOOP 
INC a.e 
SUBZR 1.1 
SUB# 1.0,SZR 
JMP A1+1 
;CHECK TO RESET 
JSR @SErup 
Aoe 0.0 
OOB O,.MTA 
IORST 
018 l •• MTA 
MOV 1.1.SZR 
EHALT 

JSR @LOOP 
;CHECK CA LOAD 
JSR @SETUP 
SUB 0.0 
LOA 1.C10421 
DOB 1 •• MTA 
008 O •• MTA 
DIB O •• MTA 
MOV O,O.SZR 
E:HALT 

IACO=DATA SENT TO ADOR REG 
IAC1=OATA READ BACX 
IAODR REG IS PATTERN SENSITIVE 

of CA REGISTER 
;LOAO CA WITH ALL l'S 
;00 IORST. READ 
;eA A~D CHECK FOR o'S 

,ACO=DATA SENT TO AOCR REG 
,AC1=JATA READ BACK 
,CHECK IORST, RESET. ANO 
;ADDRESS HEG1STER .RESET GATES 

;LOAD CA ~ITH 010421 
;LOAD CA WITH ALL ZE~OS 
;REAO AND CHECK 

;CA LOADI~G ERROR 

8 
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IACO:(CA} 
: (CA) SHOULD BE ZERO 

00527 CQ6236 ~SR @LCOP 
00530 006242 AdS: JSR ~SETUP ;LCAO CA WITH 21042 
00531 102400 SUB 0.0 :LOAQ CA WITH ALL ZEROS 
00532 024141 LOA l,C21042 ,READ AND CHECK 
00533 066022 OOB 1,.MTA 
0053'+ 062022 008 O,~M;A 
00535 061422 018 O •• MTA 
00536 lOlOOl+ MOV O.O,SZR 
00537 0062'+'+ E:HALT ;CA LOADING ERRCR 

,ACO:(CA) 
;(CA) SHOULD 8E ZERO 

00540 006236 JSR @LOOP 
005'+1 0062Lj.2 A8C: JSR @SETUP ;LOAD CA lMITH Z+210~ 
005~2 1024-00 SUB 0.0 :LOAD CA ~ITH ALL ZEROS 
005~3 0241t~2 LOA 1.C4210'+ 
005'+4- 066022 OOB 1, • MT A 
005Lf.5 062022 DOB O,.MTA 
00546 Ob1422 DIB O,.MTA 
00547 101004 MOV O.O,SZR 
00550 0062'+-'+ EHALT ;eA LOADING ERROR 

~ACO=(CA) 
;(CA) SHOULD BE ZERO 

00551 006236 JSR @LOOe 
00552 0062'+2 ABO: JSR @SETUP ;LOAQ CA '~ITH 4210 
00553 102400 SUB 0.0 ;LCAD CA WITH ALL ZEROS 
0055't 02'+143 LDA 1.C421T ;REAO AND CHECK 
00555 066022 OOB 1, ,MTA 
00556 062022 008 O,.MTA 
00557 061422 018 O •• MTA 
00560 lU100q MOV O.O,SZR 
00561 0062<+'+ EHAlT ;CA LOADING ERROR 

;ACO=(CA) 
; (CA) SHOULD SE. ZERO 

00562 006236 JSR OlLOOP 
;CHECK CA LOAD 

00563 0062'+2 ABE: ~SR @SETUP 
0056Q 0201'+0 LOA 0,C10421 
00565 024-141 LOA 1.C21C42 
00566 0.30142 L.OA 2.C'+210'+ 
00567 034-1'+3 L.OA 3.C~21T 
00570 062022 OOB O •• MTA 
00571 066022 OOB 1 •• MTA 
00572 072022 008 2 •• MTA 
00573 076022 DOB 3, .MTA 
00574 061422 018 0 t· .MTA 
00575 16241~ SUB,* 3.0.SZR 
0057& 0062't-~ EHALT ;CA LOADING ERROR 

IACO=(CA) 
;(CA) SHOULD BE 004210 

00577 006236 JSR @LOOP 
;CHECK MT START AND ausY FLOP 

00600 006242 A9: JSR @SETUP ~SENO STARr PWLSE 
00601 006267 SELECT 



00602 060122 
00603 063422 
0060~ 006244 

00605 006236 

00606 006242 
00607 006267 
00610 060122 
00611 063422 

00612 0062q.~ 

00613 062677 
00614 063522 
0061'5 0062!f.L§. 

00616 006236 

00617 0062~2 
00620 006267 
00621 060122 
00622 063422 

00623 0062'4-£+ 

0062tt 060222 
00625 063522 
00'626 0 a 62'+4 

00621 006236 

AlO: 

All: 

00630 006242 A12; 
00631 006261 
00632 020211 
00633 061122 
0063'+ 063522 
00635 0062lf.lf 

00636 006236 
00637 062677 
006'+0 006301) 
00641 000070 

00642 006243 A13: 
00643 006267 
00644 006266 
006'+-5 006271 
006'+-6 100201 
nOb'+-1 00624+4 

NICS .MTA 
SKP8N .MTA 
EHALT 

JSR @LOOP 
,CHECK IORST 
JSR @SETUP 
SELECT 
NIOS .MTA 
SKPBN .MTA 

EHALT 

IORST 
SKPBZ .MTA 
EHALT 

JSR @LOOP 
;CHECK CLEAR 
JSR @SETUP 
SELECT 
NIOS .MTA 
SKPBN .MTA 

EHALT 

NIOC .MTA 
SKP8Z .MTA 
EHALT 

JSR @LOOP 

PAGE 10 
;SKIP Or BUSY SET 

;MT START oro NOT SET BUSY 
;CHECK MT START. Ml BUSY FLOP 
,AND SET LINE 

OF BUSY FLOP (CLEAR COM) 
;SENQ START PULSE 

;MAKE SURE 8USy IS ON 
; 00 laRS T Ai'!Q 
;MAKE SURE BUSY OFF. 
,5TAKT PULSE DIDN'T SET BUSY 
;THIS JUST WOHKEO IN THE 
;PREVIOUS TESTr 

:IORST DIDN'T RESET BUSY 
ICHECK CL~AR COM AND 
;MT BUSY RESET LINE 

PULSE 
,SEND START PULSE 

;MAKE SURE BUSY IS ON 
;SENQ CLE~R PULSE 
IMAKE SURE BUSY RESETS 
;MT START DIDN'T SET MT BUSY 
;THIS HAS WO~~ED TwICE BEFOREI 

,MT CLR DIDN'T RESET BUSY 
;CHECK MT CLH THRU CLEAR COM 

'CHECK OOA-MTLC·COMMANO DECODES 
JSR @SETUP ;SELECT REWIND 
SELECT 
LOA O,C1X 
OOAS O •• MTA 
SKP8Z .MTA 
EHALT 

JSR @LOOP 
IORST 
WAIT 
.501'15 

:SENO START PULSE 
;MAKE SURE BUSY DEwSN'T SET 

;CHECK GATE DRIVING THE 
;~T BUSY SET LINE. REWIND IS ON 
lAND MT START IS SrTTING BUSY. 
~CHECK COMMAND DECODER. 

;CHECK OIA AND STATUS REGISTER AT BOT 
JSR @SETPl ;REWINO TAPE 
SELECT 
RWDSTALL ,WAIT 5 SEC. 
STATUS ;REAO AND CHECK STATUS 
100201 
EHALT ,AC1=EX P ECTEO STATUS. ACO=8AO. 



00650 006236 

00,651 020110 A14: 
00652 040210 
00653 0062~2 
00651+ 020210 A1"".1: 
00655 061C22 
00656 006235 
00651 00624~ 

00660 006236 
00661 010210 
00662 020210 
00663 02'+112 
0066~ 12241q. 
00665 000767 

00666 006243 A15: 
00661 006266 
00670 006260 
00671 006274 
00672 006271 
00673 OUOO01 
00674 Ou62~~ 

00675 ,006266 
00676 006211 
00677 100201 
00700 00624Lf. 

00701 !)O6236 

00702 Ou62LJ3 A16: 
00703 OQ62GO 
00704 00('265 
00705 03016£+. 
00706 050215 
00707 010215 
00710 000777 
00711 024126 
00712 060422 
00713 123405 
0071Q 00624~ 

00715 006266 

JSR @LOOP 
lCHECK UNIT 
LOA 0.C70 
SiA 0,)(70 
JSR @SETUP 
LOA O,X70 
OOA a,.MTA 
JSR @ICHST 
EHALT 

JSR @LOOP 
!SZ X70 
LOA O.X70 
LOA 1.C100 
SUB# 1.0.SZR 
JMP Al'4-.1 

PAGE 11 
;THIS IS THE FIRST READ STATUS. 
;CHECK RD STATUS. REWIND T~RU TO 
;TAPE, AND BOT LINE FORM TAPE. 
;AL~O BOT STATUS KEG. GATE 

SEL~CT LOGIC. ERASE CO~MAND DECODE 
;SELECT EACH UNIT 
;IN SEQUENCE 0-7 
:CHECK FOR TUR IF 
;UNIT IS SELECTED. 
;OTHERWISE CHECK FOR 
;NO TUR. 
;AC1=EXPECTEO STATUS. ACO=8~D 
IAC2 13-15=UNIT JUST TESTED 
;IF UNIT 'rESTED=UNIT SELECTED 
,PROCEED ON THE STATUS INFO. 
:IF NOT CHECK FOR ERRUNEOUS TUK. 

;CHECK REWIND-~~ASE-REWIND SEQUENCE 
JSR @SETP1 ;REwINO ~AIT 5 SEC. 
RWOSTALL ;ERAS[ WAIT 1 SEC. 
ERASE tCHECK STATUS (TUR) 
TESTPE 
STATUS 
1 
EHALT 

RWOSTALL 
STATUS 
100201 
EHALT 

JSR @LOOP 

;REWIND-CHK STATUS 

,AC1=EXPECTEO STATUS. ACO=8AO IF 
~(BOT), ERAS£ DIDN,T MOVE TAPE. 
;CHECK COMMANO THRU TO TAPE. 

;AC1=EXPECTEO STATUS. ACO=DAO. 
;REWIND FOLLO~ING ERASE DIDN'T 
;WORK. THE CLUE IS IN THE BAD 
;STATUS. 

;CHECK REWINDI~G STATUS 8IT 
JSR @SETP1 lDO ERASE-REWIND 
ERASE ;CHECK STATUS 
RE~I(\ID :OURING REWIND 
LOA 2.M8 ,DELAY 8 CYCLES 
STA 2.CTR 
ISZ CTR 
Jrnp .-1 
LOA 1.C20K 
OIA O •• M1"A 
AND 1,0.SNR 
EHALT ;AC1=EXFECTEO STATUS. ACO=8AD 

:CHECK REwINDING STATUS BIT GATE 
RWDSTALL 



00116 006236 

00717 0062~3 
00720 006266 
00721 006276 
00722 000102 
00723 006271 
0072~ 100220 
00725 0062'+'1-

00726 006273 
00727 002000 
00730 006236 

00131 006243 
00132 006266 
00133 006260 
00731+ 006276 
00135 000102 

00136 00&271 
00737 000020 
00740 0062'+*+ 

007'+1 152620 
0071+2 050215 

A17: 

2000 

Ala: 

007~3 006271 A1B.I: 
007'+4 OU0020 
007'+5 C0040,+ 
007~b 010215 
00747 000774 
00750 006244 

00751 152620 
00752 050215 
00753 030101 
00754 060422 A18~2: 
00755 1~3LtO'+ 

00756 000404 
00757 1J1J215 
00760 00077,+ 
00761 006244 

00762 006273 
00763 000'+00 
00764 006236 

00765 006242 A19: 
00766 006261 
00767 025052 A19.1: 

JSR @LOOP 
;CHEer( SEND 
JSR @SETPl 
RwDSTALL 
WRTNS 
102 
STATUS 
100220 
EHALT 

TMOONE 

-.JSR GlLOOP 
;CHECK 1ST 
JSR @SETPl 
RwOSTALL 
ERASE 
wRTNS 
102 

STATUS 
20 
EHALT 

SUBZR 2,2 
STA 2.CTR 
STATUS 
20 
-.JMP .+'4-
ISZ eTR 
tJMP A1B.l 
EHALT 

SUBZR 2.2 
STA 2.CTR 
LOA 2.C10 
OIA Q •• MTA 
AND 2.0,SZR 
JMP .+'+-
ISZ eTR 
-.JMP A18.2 
EHALT 

TMDONE 
4+00 
~SR @LOOP 

CLOCK STATUS SIT 
;REWINO .. WRITE 
;CH£CK STATUS, SHOULD 
;GET SEND CLOCK FROM 
;wRITE START DELAY. 
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IAC1=EXPECTED STATUS. ACQ:8AC 
,CHECK WRITE.START DLY, ANJ 
;STATUS REG. GATE. 

CHAK. STATUS 
;REWIND-ERASE-~RITt 

:wATCH SEND CLOCK ON. 
'THEN OFF. THEN wATCH 
;FOR 1ST CHAR 

;AC1=EXPECTED STATUS, ACO=BAO 
;LOOKING FOR SEND CLOCK. 
,THIS MUCH wORKED IN THE 
;PREVIOUS TEST 

ISTATUS JUST CHANGED 

;SEND CLOCK ON TOO LONG. 
;CHECK WRITE START DELAY 
:AT Bor. 

;TIME OUT WAITING ~OR 1ST CHAR. 
;CHECK 1ST CHAR FF THKU TO 
;THE STATUS GATE. 

:CHECK FIRST DATA CHANNEL OUTPUT 
~SR @SETUP ;wR~TE 2WO 
GEN :~DS=25052 EACH 
25052 ;riEAO OATA RiG. 



00770 006276 
00711 000102 

00772 102~OO 
00173 O't0215 
0077'+ 062422 
00715 10100'+ 
00776 000'+0'+ 
00777 010215 
01000 OU077~ 
01001 OOt,2'+~ 

01002 062~22 
01003 02~76q 
010Q'+ 10641'+ 
01005 . 000401 

01006 006273 
01007 l)OO~OO 

01010 006236 

01011 OQ62'+2 A20: 
01012 006261 
01013 000377 A20.1: 
0101'+ 006277 
01015 000102 
01016 Ob3622 
01017 0062'+'+ 

01020 02«+060 
01021 03007~ 
01022 1"7000 
01023 071422 
0102'+ 1'+6Ltl'+ 
01025 00624~ 

01026 006271 
01027 000001 
01030 0062'+4 

WRTNS 
102 

SUB 0.0 
STA O.CTR 
Ole O"MTA 
MOV O.O.SZR 
Ji~P .+,+ 
ISZ CTR 
JMP .-11-
EHALT 

Ole O •• MTA 
LOA 1.A19.1 
SUB# O,l,SZR 
JMP . +1 

TMOONE 
400 
JSR @LOOP 
;CHECK SIMPLE: ~ 
JSR @SETUP 

GEN 
317 
WRITE 
102 
SKPON .MTA 
EHALT 

LOA 1.0BUFF 
LOA 2.C2 
ADO 2.1 
alB 2,.MTA 
SUB# 2,l,SZR 
EHALT 

STATUS 
1 
EHALT 

PAGe: 
;CHECK FOR ZERO 
;~HEN IT CHANGES CHECK 
;FOH CORRECT DATA. 

;NO DATA IN DATA REGISTER 
,FOLLOWING wHITE START DELAY 
;CHECK ClK DATA BITS 

CHAR wRITE 
twRITE 2WD 
,CHECK CA. DONE FLAG 

;CONE FLAG SHOULD 8£ ON. 

13 

;THIS IS THE FIRST COMPLETE wR. 
;AND INVOLVES ALL THE wRITE 
;LOGIC. TO COMPLETE A wRITE 
;£RF-LOAO OELAY-DLY OVER-STOP­
,TUR-MT DONE. CLEAR MT BUSY. 
;CHECK WC OVER. INCREMENT we. 

;AOOR REG. WRONG! AC1=GOOO 
;AC2=8AD. TwO OUTPUT XFEKS 
,SHOULD HAVE OCCURRED 

~AC1=EXPECTEO STATUS. ACO=8AO 
;IF CA ~RONG YOU MIGHT EXPECT 
,SAO STATUS. FIX FIRST PROSLEMS 
;FIRST! 
luATA PATTERN IS 1-0-1-0 
;FOR EACH TRACK. LATERA~ 



01031 006236 

01032 006243 A21: 

01033 006277 
01034 000102 
01035 063622 
01036 0062~~ 

OlO~7 060177 
010~O 000401 
010~1 000244 

010£4.2 061Q77 
01043 024221 
010~~ 10641,+ 
01045 0(j62~~ 

01046 024105 
01047 066077 
01050 060177 
01051 OlJ0401 
01052 000402 
01053 006244-

01054 060277 
01055 006236 

01056 102000 A22: 
01057 0~0405 
01060 020173 
01061 040021 
01062 006243 A22.1: 

01063 006261 
01064 177777 A22.2: 
01065 006277 
01066 ooell0 
01067 063622 
01070 C062QQ 

01071 024060 
01072 030101 
01073 147000 
0107~ 061£4.22 
01075 10641'+ 

PAGE 1t;. 
tPARITY IS ALwAYS 1. 

JSR @LOOP 
;CHECK INTERRUPT AND DISABLE 
JSR @SETPl ;wRITE 2 ~os 

WRITE 
102 
SKPDN .MTA 
t::HALT 

INTEN 
JMP _+1 
EHALT 

INTA a 
LOA 1.OEVICE 
SU8# O,l,SZR 
EHALT 

LOA l,C,*O 
MSKO 1 
INTEN 
JMP .+1 
·JMP • +2 
EHALT 

INTOS 
JSR Q)LOOP 

;CHlCK DONE 
;ALLOw INTERHUPT 
;DISABLE INTERRUPT 
;ALLOw INT. A~AIN 

;NO DONE FLAGl THIS HAS ~ORKEO 
;BlFOH~' RESTAHT PHOGHAM. 

;ALLOw 1 INST 8EFORE INT. 
;NO INTERRUPT. CHECK MT INT REQ 
;INTR GATE. INTP IN GATE. 

;WRONG ADDRESS FRO~ MTA INT. 
,CHECK I~TA AND GATES 
;AC1=EXPECTED ADDRESS. ACO=BAO 

;OISABLE MTA INT 

;ILLEGAl INTERRUPTI CHECK 
;MT INT DISABLE FLOP. AND 
;CONTROL GATES 

;WRITE 16 CHAR ~ECORD. 
;PATTERN IN A22.2 

000 PARITY 

ADe 0,0 
STA 0.A22.2 
LOA O,POINT 
STA O,lOXl 
JSR Q)SETP1 

GEN 
177777 
WRITE 
110 
SKPON 
EHALT 

.MTA 

LOA 1,OBUFF 
LOA 2,C10 
ADD 2.1 
DIB O,.MTA 
SU8# Q.l,SlR 

;wRITE 
;CHECK aONE, CA 
tSTATUS. 

;NO DONE FLAG! RECORDS TO NOW 
;HAVE BEEN 4 CHAR. THIS ONE IS 
,16 CHAR. THIS IS THE ONLY 
;OIFF~RENCE. READ AFTER ~~ITE 

.OETECTS ERF.ANO ERF-LOAU DELAY· 

.DlY OVER-STOP-TUrt-MT DONE. 
;CHECK WD OVER, INCREMENT we 



01076 Oor;2 u 4 

01017 006271 
01100 000001 
01101 0002Lf.4 

01102 006236 
01103 020021 
0110Q 02'-4-201 
01105 106405 
01106 0004C4 
01107 022021 
01110 0'+0754 
01111 000751 

01112 102000 
01113 040405 
0111~ 020202 
01115 040021 
01116 006243 

01117 006261 
01120 177777 
01121 006277 
01122 100110 
01123 063622 
01124 006244 

01125 v24060 
01126 0.30101 
01127 1'+7000 
01130 06142:2 
01131 106414 
01132 006244 

01133 006271 
0113 ... 000001 
01135 OObt!44 

01136 006236 
01137 020021 
0114-0 024207 
011LT1 106405 
011L+2 00040~ 

011~3 022021 

; 

A23: 

EHALT 

STATUS 
1 
EHALT 

JSR @LOOP 
LOA O,IDX1 
LOA 1.LST 
SUB O.l.SNR 
JfJiP A23 
LOA Q,@IDXl 
STA 0,A22.2 
JMP A22.1 
;WRITE 10 CHAR 
;PATTERN IS IN 
AOC 0,0 
STA O,A23.2 
LOA O,PONTP 
STA 0,10)(1 
JSR @SETP1 

GEN 
177771 
WRITE 
100110 
SKPON .MTA 
EHALT 

LOA 1.OBUFF 
LOA 2.CI0 
ADD 2,1 
DIS O •• MTA 
SUB# Q.l,SZR 
EHALT 

STATUS 
1 
£HALT 

~SR @LOOP 
LOA O,ICXl 
LDA 1.LSTl 
SUB O,l,SNR 
JMP A2* 
LOA O.@IDXl 

PAGE: 15 
~CA ~RONG. AC1=CORRECT 
ACQ=BAO. CHECK OATA 
;CHAN CONTROL AND INCREMENT 
;we. 10 OCTAL wORDS ~RITTEN 

;AC1=EXPECTED STATUS. ACO=BAu 
ITHE CLUE IS IN THE BAD STATUS 
;EXPECT BAD STATUS IF ERRORS 
;OCCURRED PREVIOUSLY HER(. 

;GO TO NEXT TEST 

t5£T NEW DATA PATTERN 

~ECORD. EVEN PARITy (NRZ) 
A23.2 

'WRITE 
,CHECK DONE.. CA 
;STATUS 

~NO DONE FLAG' THIS HAS WORKED 
;MANY TIMES BEFORE IN 000 PAR. 
;CHECK HEAD AFTER WRITE ERF 
:OETECTION. 

,AOOR. REG. wRONG. AC1=CORRECT 
IACO=8AD. CHECK DATA CHAN REQ. 
lAND INCREMENT we. 

;AC1=CORRECT STATUS, ACO=BAO 
;PARITY ERRORS ARE LIKELY DUE 
;TO THE PARITY CHECKING LOGIC 
,(EVEN PARIT'() 



01144 01+0754 
01145 000751 

01146 034222 
011'+7 030075 
01150 02~076 
01151 167400 
01152 175400 
01153 173'+00 
01154 133000 
01155 OOe242 
01156 071022 
01157 060122 
011bO ObG422 
01161 02t+151 
01162 123 1+ 0 0 
o 116.3 122~ 1Lf. 
011e,+ 0062~LJ. 

01165 006236 

01166 000243 
01167 006266 
01170 006255 
01171 006271 
01172 110201 
01173 00624Lf. 

0117'+- 006236 

A24: 

A2S: 

01175 006242 A26: 

01176 006275 
01117 063622 
01200 0062~LJ. 

01201 00627'+-
01202 006271 
01203 1004411 
01204 006244 

01205 006236 

01206 006254 
01207 002224 
01210 006243 
01211 02'+233 
01212 066022 
01213· 024164 

A27: 

STA C.A23.2 
JMP A23.1 
~TEST ILLEGAL 
LOA 3.SwTSV 
LDA 2.C3 
LOA 1.C'+ 
AND 3.1 
INC 3,3 
AND 3.2 
AOD 1,2 
JSR @SETUP 
DOA 2,.MTA 
NIOS .MTA 
OIA O,.MTA 
LOA 1.C110000 
AND 1,0 
SUB# 1.0.SZR 
EHALT 

JSR OlLOOP 
:TEST ILLEGAL 
JSR @SETPl 
RIf.JOSTALL 
BSPACE 
STATUS 
110201 
EHALT 

JSR alLOOP 

PAGE: 16 

~rATUS 
;GIVE START TO UNSfLECTED 
;TAP~ 

;AC2=UNIT 

;START READ 

:REAO STATUS 

;AC1=THE 2 BITS EXPECTED 
;ACO=THE 2 81TS FOUND 
;LOOKING FOR ERROR AND ILLEGAL 
,STATUS. CHECK ILLEGAL AND SET 
;GATES. ALSO STATUS BIT 

STATUS 
;REWIND. GIVE 
;SPACE BACK AT 80T 

;AC1=EXPECTEO STATUS. ACO=8AO. 
;CHECK SPACE 8ACK30T GATE ON 
;ILLEGAL. CHECK SPACE 8KD 
;COMi-1ANO DECODE 

;CHECK ~RITE EO~ STATUS 
JSR @SETUP ;wEOF 

WEOF 
SKPDN .MTA 
EHALT 

TESTPE 
STATUS 
100'+01 
EHALT 

JSR @LOOP 
;CHECr< BAD 
BYPASSPE 
Jr-1p @IA28 
JSR @SETPl 
LOA 1,ABTOF 
008 1,.MTA 
LOA 1.M8 

;ANO CHECK STATUS 

;NO DONE FLAG. CHECK READ 
;CIRcuITS. EOF COO£."15T CHAR 

tAC1=EXPECTED STATUS. ACO=BAD 
;CHECKING FOR £OF.ERRQR. 
;CHECK £OF FLIP FLOP. 

TAP~ STATUS (NRZ ONLY) 

;~RITE 16 CHAR RECORD 
;IN E~EN PARITY ~ITH 

: 3 "LL ZSRO CHA.~ 



01214 Ob7022 
01215 024212 
01216 020116 
01217 123000 
01220 061122 
01221 01)6273 
0.1222 000400 
01223 063622 
01224 006244 

01225 006271 
01226 1000~1 
01227 006244 

01230 006236 

01231 006243 
01232 006260 
01233 006271 
01234 000102 
01235 006255 
01236 006273 
01237 000400 
O12t;.O 063622 
01241 0062!+4-

012l+2 006271 
012~3 000001 
0124~ OGe24!+ 
01245 006236 

A28: 

01246 0062~3 A30: 
01247 006266 
01250 006271 
01251 100201 
01252 OC62i+4 

01253 006277 
01254- 000202 
01255 102120 
01256 063022 
01257 020105 
01260 02'+212 
01261 123000 
01262 02'+120 
0126.'3 066022 
0126&t 061122 

OOC 1 •• MTA 
LOA 1.CX 
LOA O,C150 
AOO 1,0 
OOAS O •• MTA 
TMDONE 
400 
SKPON .MTA 
EHALT 

STATUS 
1000'+1 
EHALT 

JSR @LOOP 
;CHECK bACKSPACE: 
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;NO CONE FLAG. THIS HAS 
,~ORKED MANY TIMES BEFOREI 

;AC1=EXPECTED STATUS. ACO=8AOt 
;EXPECTING 8AD TAPE STAT~S. 
;IF NONE CHECK BAD TAPE FLOPl 
,A 16 CHAR REC. IS WR. IN Ev[N 
'PARITY! CHAR 1-8 EACH CONTAIN 
;1 BIT: 9.10.11, ALL ZEROS CHAR 
;12-16 EACH CONTAIN 1 BIT AGAIN. 

JSR @SETPl ;HEWIND-WRITE 1 REC. 
RwOSTALL ;8ACKSPACE AND CHECK 
WRITE tOONE ANa OlSELECT 
102 ;STATUS 
BSPACE 
TMDONE 
400 
SKPON .MTA 
EHALT ,NO OONE FLAG FOLLOWING 

,BACKSPACE. CHECK SPACE 
,COMMAND DECODE A~O DRIVER 
:TO TAPE. 

STATUS 
1 
EHALT ;AC1=EXPECTED STATUS. ACO=BAO 
JSR @LOOP 
;CHECK BACKSPAC~ 
JSR @SETPl ;REWIND-CHECK FOR eOT 
RWDSTALL ,wRITE 2 REC. CHECK 
STATUS ;STATUS. BACKSPACE 2 
100201 ;CHECK STATUS ~T ecT 
EHALT ;AC1=EXPECTED STATUS. ACO=8AD. 

;LOO~ING FOR BUT FOLLOWING 
;REWIND. THIS SHOULD WORK! 

WRITE 
202 
ADCZL 0,0 
OOC C •• MTA 
LOA O,C40 
LOA 1.CX 
AOD 1.0 
LOA 1,C375 
O~B 1,.~lTA 

DOAS O •• MTA 
;375 TO CA 
;BACKSPACE 2 



01265 006273 
01266 001000 
01261 006271 
01270 000001 
01271 006244 
01272 061422 
01273 024121 
01274 12241£+ 
01275 00624£+ 

01216 00&236 

01277 006243 A31: 
01300 006266 
01301 006217 
01302 OOC302 
01303 024112 
01304 066022 
01305 006255 
01306 C24101 
01307 067022 
01310 006213 
01311 002000 
01312 006212 
01313 002000 
01314 OOC201 
01315 000401 
01316 006271 
01317 100201 
01320 00&244 

01321 024113 
01322 061422 
01323 lC641~ 
01324 00624-LJ. 

01325 006236 

01326 006243 
01327 006266 
01330 006211 
01331 000302 
01332 006266 
01333 006271 
01334 100201 
01335 0062l.f.Lf. 

01336 024112 
01337 066022 
01340 006270 

A32: 

TMOONE 
1000 
STATUS 
1 
EHALT 
DIB O •• MTA 
LOA 1.C377 
SUS# 1.0.SZR 
EHALT 

JSR @LOOP 

PAGE 18 

,AC1=EXPECTED STATUS. ACO=8AO! 

;ADDRESS REG. ERROR. 
;2 REC SHOULU lCR IT 
,TWIC£ CURING BACKSPC 

;CHECK BACKSPACE 
~SR @SETPl ;REWIND·WRITE 3 REel 
RWOSTALL ;BACKSPACE ~. CHECK 
WRITE ;BOT AND CA FOk 
302 ;3 COUNTS 
LOA 1.C100 
008 1,.MTA 
aSPACE 
LDA 1,M'+ 
DOC 1 •• MTA 
TMOONE 
2000 
TIME 
2000 
201 
JMP .+1 
STATUS 
100201 
EHALT 

LOA 1,C103 
018 O. tl"lTA 
SUS# O.l,SZR 
EHALT 

JSR @lOOP 
:CHECK SPACE 
JSR @SETPl 
R~OSTALl 
WRITE 
302 
RWDSTALL 
STATUS 
100201 
EHALT 

LOA 1,C100 
OOB 1 •• 1"1TA 
SPACE 

,AC1=EXPECTED STATUS1 ACO=8AD 
;eOT SHOULD STOP OERATION 
;IN 3 BACKSPACES 

leA REGISTER SHOULD BE 103 
IAFTER 3 "INCREMENT welt. 
;ACO=ACTUAL CA REG. CHECK THE 
lOIHECT SET LINE ON STOP FF 

FO~WARO 
;REWIND-WRITE 3 RECI 
; REW IrJO-CHECK ST A TUS 
;SPACE FORWARD-CHECK 
;FOR NOT BOT. A PKoPER 
JAD~R. REG. 

;AC1=EXPECTED STATUS. ACO=8AD 
:THIS HAS WORKED MANY TIMes 
!8EFQRE! IF ERHOR HESTAKT PHOG 



01341 005273 
01342 002000 
01343 006274 
013Q4 006271 
013 ... 5 000001 
01346 0062'+4 

01347 024112 
01350125 1+00 
01351 061422 
01352 10641~ 
01353 OOb2~Lt 

01354 006236 

01355 102000 A33: 
01356 C'+OLl.06 
01357 020173 
01360 O~0021 
01361 006243 A33.1: 
01362 C06266 
01363 OC6261 
0136Q 017777 A33.2: 
01365 086'217 
01366 000110 
01367 0052 7 ,+ 
01.) 70 0 0 62 'r 1 
01371 000001 
01372 OOb24~ 

01373 006266 
0137'+ 006271 
01375 100201 
01376 0062404 

01377 006~57 
01'+-00 006263 
01401 000110 
01'+02 063622 
01403 00624&+ 

01'+04 006274 
01"05 006271-
01'+06 OC0001 
01407 0062 LP4· 

TMDONE 
2000 
TESTPE 
STATUS 
1 
EHALT 

LOA 1.C100 
INC 1,1 
DIS O •• MTA 
SUB# Q.l,SZR 
EHALT 

JSR @LOOP 

PAGE 19 

;AC1=EXPECTED STATUS. ACQ=8AD! 
;THIS IS TH~ FIRST SPACE FOR. 
;CHECK COMrAND DECODER-SPACE ~~o 
,COUNT ~c 

;AODR REG WRONG! AC1=CORRECT 
aACO=ACTUALI ONE INCR FRO~ 100 
;TO 101 SHOULD HAVE oeCUREOt 
;CHECK SPACE FwD NOT-COUNT WC­
,INCREMENT we. 

;CHECK READ INSTRUCTION. READ 16 CHAR 
,RECORDS. PATT~R~ IN A33.2 (ODD PARITY) 
ADe 0.0 :RE~INO-WHITE 1 REe. 
STA O.A33.2 .CHECK STATUS-REwIND-
LOA O.POINT ;CHECK STATUS-HEAO-
STA O.IOXl ;CHECK CONE. STATUS, 
JSR @SETPl ;ADOR. REG. & DATA 
RWOSTALL ;BUFFER 
GEN 
17777 
WRITE 
110 
TESTPE 
STATUS 
1 
EHALT 

RWOSTALL 
STATUS 
100201 
EHALT 

CLEAR 
READ 
110 
SKPDN .MTA 
EHALT 

TESTPE 
STATUS 
1 
EHALT 

,AC1=EXPECTED STATUS. ACO=8AD 
;THIS MUCH HAS wORKED 8~FOR£1 

,MANY TIMESI RESTART THE PROG. 

;AC1=EXPECTED STATUS. ACO=SAO 
;LOOKING FOR EOT BEFORE TRYI~G 
,FIRST READ. THIS HAS wORKED 
IBEFOHE! 

;NO DONE FLAG FOLLOWING READ. 
,THIS IS THE FI~ST READ INST, 
;CHECK REAO-UCHI-INCREMENT we 

;AC1=EXPECTED STATUS. ACO=8AD 



01~10 020061 
01411 024101 
01412 107000 
01'+13 Q6t422 
01414 106414 
01'1-15 006244 

01'+16 006256 
01417 000010 
01420 00621+4 

01421 006236 
01~22 020021 
01423 024201 
014+24 lO6Lt05 
01'+25 000404 
01426 022021 
01'+27 040735 
01430 000731 

01431 102000 
01432 040406 
01433 020202 
01~34 040021 
01435 006243 
01436 006266 
01'+37 006261 
01440 177771 
014'+1 006217 
01'+'+2 :"00110 
011+43 00627'+ 
01444 006271 
01445 OOCOOl 
01'+46 OOo24~ 

01447 006266 
01450 006271 
01451 100201 
01452 0062'+'+ 

01453 006257 

LOA O,IBUFF 
LOA 1,C10 
AOD 0.1 
DIS O •• r"'TA 
SUB# O,l.SZR 
EHALT 

CHECK 
10 
EHALT 

JSR @LOOP 
LOA Q,IOX1 
LOA 1.LST 
SUB G,l.SNR 
JMP A34 
LOA O.@IDXl 
STA Q,A33.2 
JMP A33.1 
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190~ OF THE READ LOGIC HAS BEEN 
;CHECKED DURING WRITE OP~kATION 
;PR08LEMS HERE ARE LIKELY !N THE 
;PROCESSOR INTERFACE AREA. 

;AODRESS REGISTER IS WRONG. 
JAC1=CORRECT, ACO=ACTUAL. 
110 wORD riEC READ. CHECK 
;MT OCH SEL-oeHMQ-INCREMENT 
;wC 

;INPUT BUFFER CONTAINS WRONG 
,OATA. INPUT BUFFER SHOULD 
;OUTPUT BUFFER FOR THE FIRST 8 
;WORDS. ACO=GOOD wORD. AC1=8AO 
aAC2=ADOR£SS OF INPUT BUFFER 

,CHECK READ INSTRUCTION' READ IS CHAR 
;RECORDS. PATTERN IN A34.2 (EVEN PARITY NRZ) 

A34: Aoe 0,0 ;REWI~O-~RITE 1 REC! 
STA 0,A34.2 ;CHEC~ STATUS-RE~IND 
LOA O,PONTP ;CHECK STATUS-READ 
STA O.lOXl ;ChECK OONE,STATUS. 

A34.1: JSR @SETPl ;ADDRESS REG.,DATA IN 
RWDSTALl ;BUFFER 
GEN 

A34.2: 177777 
WRITE 
100110 
TESTPE 
STATUS 
1 
EHALT ;AC1=EXPECTEO STATUS, ACO=BAD 

;THIS MUCH HAS ~ORKEO 8~FOR~! 

;RESTART PROGRAM 
RWDSTALL 
STATUS 
100201 
EHALT 

CLEAR 

;AC1=EXPECTED STATUS. ACO=8AD 
;LOOKING FOR 80T STATuS ~EFuH~ 
,TRYING FIRST EVEN PARITY qEAJ 
, TH I S SHOULD '~OR,< I 



01'+54 006263 
01455 100110 
01456 063622 
01'+57 006241+ 

01460 006274 
01'+61 006271 
01462 000001 
01463 00624'+ 

01«t64 020061 
01465 024101 
01466 107000 
011+67 061422 
01'+70 l0641L; 
011+71 006244 

01Cf.72 006256 
01tt73 000G10 
01l+7t;. 00624'+ 

01475 006236 
01476 020021 
011+77 C2~207 
01500 106405 
01501 COQ!+04 
01502 022021 
01503 040735 
01504 000731 

01505 006243 
01506 006266 
01507 0\36261 
01510 125252 
01511 00b277 
01512 000110 
01513 006271+ 
01514 0(,(;271 
01515 000001 
01516 OOG24~ 

01517 006266 
01520 006263 
01521 000177 
01522 053622 

A35: 

READ 
100110 
SKPON .MTA 
EHALT 

TESTPE 
STATUS 
1 
EHALT 

LOA OtI8UFF 
LOA 1.C10 
ADO 0.1 
DIS O •• MTA 
SUS# O,l.SZR 
EHALT 

CHECK 
10 
EHALT 

JSR @LOOP 
LOA O.IDXl 
LOA 1,LSTl 
SUB O.l,SrJR 
JMP A35 
LOA O.@IDXl 
STA OtA34.2 
JMP A3q.l 
;READ 16 CHAR 
JSR @SETP1 
RWDSTALL 
GEN 
125252 
WRITE 
110 
TESTPE 
STATUS 
1 
EHALT 

RWDSTALl 
HEAD 
177 
SKPDN .MTA 
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;NO DONE FLAG. CHECK EHF­
;DCHI-INCREMENT WC 

;AC1=EXPECTED STATUS. ACO=8AD 
;CHEC~ PARITY CIRCUITSI THIS 
:15 THE ONLY QIFFERENCE FROM 
,THE LtaST TEST. 

;ADDRESS REG. IS WRONG. AC1= 
;CORRt:CT VALUE. ACO=ACI'UAL. 
110 wORD REG. READ. CHECK MT 
lOCH SEL-OCHMO-INCREMENT ~C 

IINPUT BUFFER CONTAINS WRONG 
;OATAI INPUT BUFFER SHOULD 
;=OUTPUT SUFFER FOR FIRST 8 WROS 
;ACO=GOOD wORD. AC1:8AD WORD 
;AC2=AODRESS OF THE I~PUT BUFFER 

R:::C! WITH WC=63 
~KE~IND- WR:TE 1 REC. 
;CHECK STATUS-REWIND 
;REAQ-CHECK DONE. 
;STATUS,AOOR HEG. 
lAND DATA 

:AC1=EXP~CTEu STATUS. ACO=8AD 
,CON'T TRY TO READ IT IF IT 
;CANNOT BE WHITTEN PROPERLY! 
:THIS HAS wORKlU BEFORE. 
;RESTART PROGRAM 



01523 0062414 

01524 006274 
01525 006271 
01526 000001 
01527 006244 

01530 020n61 
01531 024-101 
01532 1U7000 
01533 0611+22 
0153'+ 106414 
01535 006244 

01536 006256 
01537 000010 
01540 1)06244 

01541 006236 

015'+2 006243 
01543 006266 
01544 006261 
01545 125252 
01546 000277 
015'17 000177 
01550 006214-
01551 D06271 
01552 000001 
01553 006244 

01554 006266 
01555 OO';2S3 
01556 000110 
01557 063622 
01560 006244 

01561 006274 
01562 006271 
01563 000001 
o 156'+ 0 0 6 2 (~ l+ 

01565 020061 
01566 024101 
01567 l070nO 
01570 061422 

A36: 

EHALT 

rESTPE 
STATUS 
1 
EHALT 

LDA 0.I8UFF 
LOA 1,C10 
ADO 0.1 
DIB O,.MTA 
SUS# O,l,SZR 
EHALT 

CHECK 
10 
EHALT 

JSR @LOOP 
;R£AD 63 CHAR 
JSR @SETP1 
RWDSTALL 
GEN 
125252 
WRITE 
177 
TESTPE 
STATUS 
1 
EHALT 

RWDSTAlL 
READ 
110 
SKPON .MTA 
E:HALT 

TESTPE 
STATUS 
1 
EHALT 

LOA O.IBUFF 
LOA 1.C10 
AOO 0.1 
DIS C •• MTA 
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;NO CONE FLAG. CH(CK INCREMENT 
:WC"ERF-STOP-TUR 

;AC1=EXPECTEO STATUS. ACO=8AD 
;THIS IS THE FIRST TI~E ON A 
;READ THAT THE WC DIDN.T MATCH 
;THE HECORO LENGTH. CHECK 
;ERF GATE ON STOP! 

;ADDRESS REGISTER WRO~G 

;AC1=CORRECT ADDRESS. ACO=8ADI 
;CHECK INCREMENT we 

;DATA ERROR! 
ACO=GOOO ~ORO, AC1=8AD WORD 
IAC2=ADDRESS OF THE INPUT SUFFER 

REC I wlTH WC=10 
;REWINO-wRITE 1 REe! 
;CHECK STATUS-REWIND 
;READ-CHECK DONE. 
:STATUS.AODR. REG! 
;AND DATA 

;AC1=EXPECTEO STATUS. ACO=BAO 
:THIS MUCH HAS WORKED MANY 
;TIMES BEFORE. RESTART PKOG. 

INO DONE FLAG! CHECK INCRE~ENT 
;WC-~C OVERFLOW-STOP 

;AC1=EXPECTED STATUS. ACO=BAO 
;THIS IS THE FIRST TIME A RU. IS 
;STOPPED BY we OVERFLOW ALONE. 
;LOO~ FOR we OVERFLOw AND CHECK 
;THE we OVERFLO~ GATE ON STOP 



01571 10641~ 
01572 OD62Lt~ 

01573 006256 
01574 000010 
01575 0062 L+t; 

01516 006236 

01577 00625~ A37: 
01600 002225 
01601 006243 
01602 OOc,261 
01603 125252 
01604 OOb266 
01605 006217 
01606 100102 
01607 006271 
01610 000001 
01611 0062~4 

01612 006255 
01613 006273 
01614 000400 
01615 006263 
01516 000102 
01617 006271 
01620 1U2001 
01621 0062Lf.'+ 

01622 006236 

01623 0062'+3 
01624 006251 
01625 125252 
01626 006266 
01627 006271 
01630 000102 
01631 006271 
01632 000001 
01633 006244 

016.34 006255 
0.1635 006273 
01636 000'+00 

A3e: 

SUB" O.l.SZR 
E:HALT 

CHECK 
10 
EHALT 

JSR @LOOP 
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,ADDRESS REG. wRONG! AC1=CORRECT 
;AODf<. ACO=8AO. 
;CHECK DCHI LOGIC ANO INCREMEiJT ~C 

;OATA ERROR! INPUT BUFFER SHOULO 
;=OUTPUT BUFFER FOR THE FIRST a 
;WORDS. 
;ACO=GOOD WORD, AC1=8AD ~ORD 
;AC2=AQORESS OF THE INPUT 8UFF(~ 

;WRITE ~ CHAR R~C! IN EVEN PARITY 
;REAC IT IN JOU PARITY. (~RZ ONLY) 
BYPASSPE 
..JMP @IA39 
..JSR @SETPl 
GEN 
125252 
RWDSTALL 
WRITE 
100102 
STATUS 
1 
EHALT 

BSPACE 
TMOONE 
~oo 

READ 
102 
STATUS 
102001 
EHALT 

JSR @LOOP 
;WRITE '+ CHAR 
,READ IT BACK 
..JSR @SETPl 
GEN 
125252 
RWDSTALL 
WRITE 
102 
STATUS 
1 
EHAlT 

BSPACE 
TMDONE 
'+00 

;REWIND-WRITE 1 REel 
; BACKSPACE -RE .. I\O 
tCHECr( STATUS 

;AC1=EXPECTEO STATUS. ACO=8AO 
;THIS HAS WORKED MANY TIMES 
;BEFORE! RESTAHT PROGRAM. 

;AC1=EXPECTED STATUS. ACO=8AD 
;LOOKING FOR PARITy ERROR! IF 
:NONE CHECK fHE PARITY CHECKING 
,LOGIC. (00[,;) 

K~CORD IN 000 PARITY 
I~ EVEN PARITY (NRZ ONLY) 

;REWIND-wRITE 1 REef 
;BACKSPACE-READ 
;CHECK STATUS 

;AC1=EXPECTED STATUS. ACO=8AD 
,THIS HAS WOKKED MANY TIMES 
;BEFOKE. RESTART p~CGRAM 



01637 006263 
01640 100102 
016'+1 006271 
016Lt2 102001 
01643 006244-

016'+'+ 006236 

016'+5 0062~3 
01646 006266 
01647 006277 
01650 000110 
01651 006275 
01652 006271 
01653 100'+01 
01654 00624'+ 

01655 OQ6266 
01656 006263 
01657 000210 
01660 Oj~127 
01661 030124 
01662 020222 
01663 024112 
01664 107405 
01665 157000 
01666 054402 
01667 006271 
016-70 100tt01 
01671 006244 

01672 024061 
01673 030222 
01674 0.3~122 

01675 157404 
01676 0004-02 
01b77 125400 
01700 061422 
01701 10641 ... 
01702 00624~ 

01703 006236 

0170,+ 00621+3 
01705 006266 
01706 006277 
01707 000210 
01710 006275 
01711 006271 
01712 100401 
01713 005244 

A39: 

A40: 

READ 
100102 
STATUS 
102001 
EHALT 

\JSR @LOOP 
;CHECK kEAO EOF 
JSR @SETFl 
ftWOSTALL 
WRITE 
110 
wEOF 
STATUS 
100401 
EHALT 

RWOSTALL 
READ 
210 
LOA 3,C1004 
LOA 2.C2000 
LOA O.SwTSV 
LOA 1,C100 
AND O,1.SNR 
ADD 2,3 
STA 3 •• +2 
STATUS 
100'+01 
EHALT 

LOA 1.IBUFF 
LOA 2,S~TSV 
LOA .3.C'+OO 
AND 2.3.SZR 
JMP .+2 
INC 1.1 
OIS O,.MTA 
SUB# Q,l,SZR 
EHALT 

JSR @LOOP 
;CHECK READ EOF 
JSR @SETPl 
RwOSTALL 
wRITE 
210 
~EOF 
STATUS 
100401 
EHALT 
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IAC1=EXPECTED STATUS. ACO=8AD 
;LOOKING FOR PARITy ERROR! IF 
;NONE CHECK THE READ PARITY 
;CHECKING LOGIC. (EVEN) 

:REWIND-WRITE A 16 
.CHAR REe!. WRITE [OF 
:CHECK STATUS 
'REWII~O-REAO 2 REC. 
;CHECK STATUS,CA 

;AC1=EXPECTED STATUS. ACO=8AO 
ITHIS HAS WORKED BEFORE. RESTART 

:AC1=EXPECTEO STATUS. ACO=BAO 
;LOOKING FOR READ EOF. 

:SKIP INC IF PE 

;AOORESS REG wRONG. AC1=CORRECT 
IACO=~AO. EOF SHOULD INCR 
Iwe AND AOOR~ BY 1 

Oi~ SPACE BACK 
;HEWIND-WRITE 2 REC 
;~RIT~ EOF THEN 3 REC 
;BACKSPACE 10 
;CHECK STATUS AND 
;ADOR REG. 

;AC1=EXPECiEO STATUS. ACO=8AO 
;THIS HAS WORKED BEFORE! 



01714 006277 
01715 000310 
01716 006255 
01717 020164-
01720 063022 
01721 020112 
01722 062022 
01723 006273 
01724 001000 
01725 006271 
01726 lO()401 
01727 006244 

01730 024114 
01731 061422 
01732 10641'+ 
01733 006244 

01731+ 006236 

01735 006243 
01736 006266 
01737 006277 
01740 000210 
017'+1 006275 
01742 006271 
01743 100401 
017~4 0062'+~ 

017£+5 006277 
01746 OCG310 
01747 006266 
01750 006270 
01751 0201~2 
o 1752 06,30~2 

01753 020112 
01754 062022 
01755 006273 
01756 010000 
01757 006274 
01760 006271 
01761 100401 
01762 006244 

01763 024113 
01764 061~22 
01755 lC6Li-ll,. 

WRITE 
310 
BSPACE 
LOA O,M8 
DOC 0 t • ('oj T A 
LOA 0.C100 
DOB O,.MTA 
TMDONE 
1000 
SiATUS 
100401 
EHALT 

LOA 1,C104 
018 O,.MTA 
SUB# O.l.SZR 
EHALT 

JSR @LOOP 
;CHECK REAO EOF 
JSR @SETP1 
RWDSTAlL 
WRITE 
210 
!.IEOF 
STATUS 
100401 
EHALT 

WRITE 
310 
R~OSTALL 
SPACE 
LOA O,MS 
DOC O,.MTA 
LOA 0,C100 
OOB O •• MTA 
TMOONE 
10000 
TESTPE 
STATUS 
100'+01 
EHALT 

LOA 1,C103 
DIB O •• MTA 
SUB# O.l.SZR 
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;RESTART PROGRA~ 

;AC1=EXPECTED STATUS. ACO=BAO 
;LOOKING FOR EOF. CHECK 
;EOF GATE ON STOP 

;ADDRESS REG. IS wRONG! 
,AC1=CCRRECT VALUE. ACO=8AD 
;CHECr( "COUNT WC" AND INCREMENT 
;SHOULO GET ~ COUNT we 
:BEFOK£ STOP 

ON SPACE FORWARD 
;REwIND-wRITE 2 REC 
;WEOr-WRITE 3 REC 
:REWII'JD-SPACE 3 
;CHECK STATUS,AODR 
;REG, 

;AC1=EXPECTED STATUS. ACO=BAO 
;THIS HAS WORkED 8EFORE. 
;RESTART PROGRAM 

;AC1=EXPECTEO STATUS. ACO=8AO 
;LOOKING FOR EOF STATUS. THIS IS 
ITHE SAME AS THE LAST EXC~?T 

;THAT SPACING IS FoR~ARO 



01766 0062'+~ 

01767 006236 

01770 034222 A42: 
01771 030112 
01772 157415 
01773 002226 
017·7,+ 006254 
01775 002231 
01776 00624-3 
01777 006266 
02000 006262 
02001 003107 
02002 006277 
02003 000102 
02004 006271 
02005 000001 
02006 006244 

02007 006266 
02010 006257 
02011 024157 
02012 067022 
02013 024C61 
02014 127240 
02015 066022 
02016 024212 
02017 065122 
02020 006273 
02021 C02000 
02022 006271 
02023 000001 
0202't 0062L+4 

02025 061'+22 
02026 024061 
02027 OjCJD7L+ 
02030 li+7COO 
02031 106i114 
02032 006244 

02033 131000 
02034 066422 
02035 O~5000 
02036 006256 
02037 000003 
02040 006244 

EHALT 

JSR @LOOP 
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;ADDRESS ERROR! AC1=CORRSC1 
;ACO=~AO. TWO INCRE~ENT we 
;SHOULD HAVE CCCURED 
IEOF GIVES STOP. 

;CRC-LPC CHECK 
;9TRACK ONLY NHZ ONLY 
LOA 3.SwTSV 
LOA 2.CI00 
AND# 2 • .3,SNR 
.J!V'P @IA46 
8YPASSPE 
JMP @IA50 
JSR @SETPl 
RWDSTALL 
LOAD 
PAT1-1 
WRITE 
102 
STATUS 
1 
EHALT 

RWOSTALL 
CLEAR 
LOA 1.M2 
DOC 1 •• MTA 
LOA 1.IBUFF 
ADDOR 1.1 
008 1 •• MTA 
LOA 1.CX 
OOAS 1 •• MTA 
TMOONE 
2000 
STATUS 
1 
EHALT 

DIS O •• MTA 
LOA 1,IBUFF 
LOA 2.C2 
ADD 2.1 
SUB# O.l,SZR 
EHALT 

MOV 1.2 
DIC 1 •• MTA 
STA 1,0.2 
CHECK 
3 
EHALT 

;SKIP OVER 9 TAPE 1ESTS 

;RE~IND-~RITE 1 REc 
;CHECK STATUS-REwIND 
; ~EAD (TEST i"'lOOE) 
:CHECK STATUS.CA,DATA 

IAC1=EXPECTEO STATUS, ACO=BAO 
;THIS HAS WORKED BEFORE. 
IRESTART PROGRAM 

;SET BIT 0 

;AC1=EXPECTED STATUS. ACO=8AD 
;JUST READ ~ CHAR REC IN TEST 
;MODE. TEST MODE IS THE ONLY 
;NEW VARIABLE. 

;AOOR REG WRONG. AC1=CORRECT 
;AC7=ACTUAL 

;OATA ERROR! 2 WORDS WEHE wK. 
;3 ~ORDS ~ERE READ. THE 3RD 



02041 006236 

02042 006243 A~3: 
020'+3 OC6266 
0204£+ 006262 
02045 003112 
02046 006277 
02047 000102 
02050 JOS271 
02051 000001 
02052 006244 

02053 006266 
0205'1 006257 
02055 D2~151 
02056 067022 
02057 024061 
02000 127~!TO 

02061 066022 
02062 02~+212 

02063 065122 
02064 006273 
02065 002000 
02066 006271 
02067 000001 
02010 OQb2~~ 

02071 061422 
02072 024061 
02073 03007"+ 
02074 147COO 
02075 lG641q. 

JSR @LOOP 
ICRC-LPC CHECK 
;9 TRACK ONLY 
JSR @SETPl 
RWOSTALL 
LOAD 
PAT2-1 
WRITE 
102 
STATUS 
1 
EHALT 

RWOSTALL 
CLEAR 
LOA 1,M2 
DOC 1 •• MTA 
LOA 1,IBUFF 
ADDOR lt1 
DOB I •• MTA 
LOA 1.CX 
OGAS 1 •• MTA 
TMOONE 
2000 
STATUS 
1 
EHALT 

018 O,.MTA 
LOA 1.IBUFF 
LOA 2.C2 
ADD 2,1 
SUB~ O.l,SlR 

;WORD IS CRCCLEFT} 
;CRC(LEFT) 
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;THIS TEST LOOKS FOR 8IT PICKUPS 
,IN THE CHe GEN. DATA IS CHOSEN 
;TO PHOOUCE MINI~U~ l'S IN CHe 
;GENE~ATION. T~E SEQ. XOR-SHIFT 
,COMPARE IS DONE ONCE FOR EACH 
;OF THE 4 CHARACTEKS. 
;XQF 1&3 PRCwUC~ A 1 IN CRCl 
;WHICH IS THEN SHIFTED INfO CRC2 
;ALL JTH£R CASES PROOUCE o's. 
;l'S ARE ~RITTEN ON TAPE 8ECAUSE 
;OF CRe COMPLEMENT AT THE END! 
;AC2:A003. IF IBUFF 
;AC1= BAD WORD 
;ACO= GOOD WORD 
lEXPECTED DATA IS 000200 

W400200 
; 153600 

aREWINO-WRITE 1 REC 
;CHECK STATUS-REwIND 
;REAOCTEST MODE) 
;CHECK STATUS.CA,DATA 

;AC1=EXPECTED STATUS. ACO~SAD 
,THIS HAS ~ORK£D BEFORE. 
IRESTART PROGRAM 

;SET BIT 0 

;AC1=EXPECT£D STATUS, ACO=8AD 
:JUST READ 4 CHAR REC IN TEST 
IMODE. TEST MODE IS THE ONLY 
;NEW VARIABLE. 



02076 006244 

02077 131000 
02100 006422 
02101 045000 
02102 006256 
02103 000003 
02104 00624'+ 

02105 006236 

02106 006243 A'+4: 
02107 006266 
02110 005262 
02111 003115 
02112 .006277 
02113 tjlj0102 
0211'+ 006271 
02115 000001 
02116 0062'+4 

02117 006266 
02120 006257 
02121 024157 
02122 067022 
02123 024061 
02124 lA27240 
02125 066022 
02126 024212 
02121 065122 
02130 006273 
02131 002000 
02132 006271 
02133 000001 
02134 G0624i+ 

(HALT 

MOV 1,2 
Ole 1 •• MTA 
STA 1.0.2 
CHECK 
3 
EHALT 

JSR @LOOP 
;CRC-LPC CHECK 
;9 TRACK ONLY 
JSR @SETPl 
RwQSTALL 
LOAD 
PAT3-1 
~RITE 
102 
STATUS 
1 
E:HAlT 

RWOSTALL 
CLEAR 
LOA 1,M2 
DOC 1 •• MTA 
LOA 1,IBUFF 
ADDOR 1.1 
OOB I •• MTA 
LOA l,CX 
DOAS 1 •• MTA 
TMOONE 
2000 
STATUS 
1 
EHALT 
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;AOOR REG WRONG. AC1=CCRRECT 
;ACO:ACTUA,-. 

;OATA ERROR. 2 WORDS WERE wRITTEN 
;3 ~OROS wERE READ. THE 3RO 
,WORD IS CRC(L£FT). 
;THIS TEST LOOKS FOR BIT DROPS 
;IN THE CRe GEN. DATA IS CHOSEN 
~TO PRODUCE A MINIMU~ OF o's. 
ISEQ. THE XOS-SHIFT-COMP OCCURS 
,ONCE FOR EACH OF THE 4 
;CHARACTERS FOLLOwING EACH 
;COMP. CRe ~.5.6.7 ARE ZEROS. 
;ALL OTHER BITS ARE ALWAYS l'S. 
;ZEROS ARE WKITTEN ON TAPE 
;BECAUSE OF CHe COMP AT END. 
;AC2=ADOR OF IBUFF 
;AC1=BAO WORD 
IACO=GOOQ WOHO 
,EXPECTED DATA IS 17747~ 

, 13607~ 

; 11207'+ 

;REwINO-WRITE 1 REC 
:CHECK STATUS-RE~INO 
:REAO(TEST MODE) 
;CHECK STATUS.CA.DATA 

;AC1=EXPECTEO STATUS. ACO=BAD 
;THIS HAS WORKEQ BEFORE. 
;RESTART PROGRAM 

;SET BIT 0 

:AC1=EXPECTEJ STATUS, ACO=8AO 
:JUST READ ~ CHAR RE~ IN TEST 



02135 061422 
02136 024061 
02137 030074 
021'+-0 147000 
021'tl 106t;1~ 
02142 006244 

021~3 131000 
021'+4 066422 
02145 045000 
021Lt6 Ou6256 
021"..7 OC0003 
02150 006244 

02151 006236 

02152 006243 A~5: 
02153 006266 
02154 006262 
02155 003120 
02156 006277 
02157 000102 
02160 006271 
02161 000001 
02162 00624l+ 

02163 006256 
02164 006257 
02165 02~157 
02166 067022 
02167 024061 
02170 127240 
02171 066022 
02172 024212 
02173 065122 
0217'+ 006273 
02175 002000 
02176 0062;1 
02177 000001 

018 O,.MTA 
LDA 1.18UFF 
LOA 2,C2 
ADD 2.1 
SUB# Q,l,SZR 
EHALT 

MOV 1,2 
Ole 1,.MTA 
STA 1.0,2 
CHECK 
.3 
EHALT 

JSR @LOOP 
;CRC-lPC CHECK 
;9 TRACK ONLY 
JSR @SETP1 
RWOSTALL 
LOAD 
PAT~-l 
wRITE 
102 
STATUS 
1 
EHALT 

RWOSTALL 
CLEAR 
LOA 1.M2 
DOC 1 •• MTA 
LOA 1,IBUFF 
ADDQR 1.1 
008 1,.MTA 
LOA 1,CX 
DOAS 1 •• MTA 
TMDONE 
2000 
STAiUS 
1 

PAGE 29 
;MOOE. TEST MODE IS THE ONLY 
;NEW VARIABLE. 

;ADDR REG WRO~Gt AC1=CORRECT 
;ACO=ACTUALI 

;OATA ERROR! 2 WORDS WERE 
;WRITTEN. 3 WORDS ~ERE READ. 
;THE 3RD wORD IS CRC(LEFT) 
,THIS TEST IS A GATE CHECK FOR 
;THE eRe GErJ. DA.TA IS CHOSEl\ TO 
,PRODUCE ALL COMBINATIONS UF XOR 
ION EACH CRe STT. THIS q CHAR 
IREe. CATCHES 80TH OF THE CASES! 
;AC2=ADDR OF IBUFF 
;AC1=BAD WORD 
IACO=GOOD WORD 
IEXPECTED DATA IS 052652 

, 076232 
037232 

;REWIND-WRITE 1 REC 
;CHECK STATUS-RE~IND 
;READ(TEST MODE) 
;CHECK STATUS.CA,OATA 

;AC1=EXPECTEO STATUS. ACO=BAD 
;THIS HAS WORKED BEFORE. 
~ RESTART PROGR Ar~ 

;S[T BIT 0 



02200 00624£+ 

02201 061422 
02202 024061 
02203 030074 
02204 1~7000 
02205 106414 
02206 0 062 ' .. 4 

02207 131000 
02210 066422 
02211 045000 
02212 OCS256 
02213 000003 
02214 0 0 62 1+ '+ 

02215 006236 
02216 002401 
02217 002433 

02220 006243 
02221 006262 
02222 003123 
02223 006217 
02224 000102 
02225 006271 
02226 000001 
02227 006244 

02230 006255 
02231 006273 
02232 000'+00 
02233 006257 
0223 .... 02 .... 157 
02235 067022 
02236 024061 
02237 127240 
02240 066022 
02241 024212 

A46: 

EHALT 

018 O •• MTA 
LOA 1.IBUFF 
LOA 2.C2 
ADO 2.1 
SUB# O,l,SZR 
EHAlT 

MOV 1.2 
DIC 1 •• MTA 
STA 1.0.2 
CHECK 
.3 
EHALT 

JSR Q)LOOP 
JMP @.+1 
A50 
;7TRK LPC CHECK 
JSR @SETP1 
LOAD 
PATS-1 
WRITE 
102 
STATUS 
1 
EHALT 

aSPACE 
TMOONE 
400 
CLEAR 
LOA 1.M2 
DOC It.MTA 
LOA 1,I8UFr: 
ADDOR 1.1 
OOB I •• MTA 
LDA I.CX 

PAGE 30 
;AC1=EXPECTED STATuS. ACC=8AD 
;JUST READ 4 CHAR REC IN TEST MODE. 
;TEST MOUE IS THE ONLY ~EW 
;VARIABLE 

;ADDR REG ~RONG' AC1=CORRECT 
;ACO=ACTUALI 

;DATA ERROR' 2 WORDS ~ERE WRITTEN 
13 WORDS wERE R~AD~ THE 3RO wORD IS 
ICRC(LEFT) 
,THIS TEST IS A GATE CHECK FOR THE 
leRe GENERATOR. DATA IS CHOSEN TO 
:PRODUCE ALL CO~BINATIONS OF XOR 
ION EACH CRC BIT. THIS TEST CATCHES 
;THE REMAINING OF THE CASES 
;NOT COVERED IN THE PREVIOUS TEST. 
;AC2=ADOR OF IBUFF 
;AC1=8AO wORD 
;ACO=GOOO WORD 
;EXPECTED DATA IS 167141 

; 000200 
& 063000 

;WRITE 2WD REC 
;READ Af\JO CHECK 
;STATUS. READ AND 
;CHECr<. LPC 

;ERROR IN WRITING. AC1=EXPECTEO 
;STATUS. ACO=ACTUAL. 
;RESTART 



02242 1).55122 
022'+3 006273 
02244 000400 
02245 006271 
02246 000001 
0224+7 006244 

02250 066422 
02251 030061 
02252 151400 
02253 151400 
02254 045000 
02255 006256 
02256 000003 
02257 0062£40'+ 

02260 006236 

02261 006243 
02262 006262 
02263 00.3126 
0226~ 006277 
02265 000102 
02266 006271 
02267 000001 
02270 0062L+q. 

02271 006255 
02272 0062 7 3 
02273 000400 
02274 006257 
02275 024157 
02276 067022 
02277 024061 
02300 1272~O 
02301 066C22 
02302 024212 
02303 065122 
02304 006273 
02305 000400 
02306 006271 
02307 000001 
02310 OOb24~ 

A'f.7: 

DOAS 1,.MTA 
TMDONE 
~OO 

STATUS 

EHALT 

Ole 1 •• MTA 
LOA 2,IBUFF 
INC 2,2 
INC 2,2 
STA 1,0.2 
CHECK 
3 
EHALT 

JSR @lOOP 
;7TRK LPC CHECK 
JSR @SETP1 
LOAD 
PAT6-1 
WRITE 
102 
STATUS 
1 
EHALT 

BSPACE 
TMOONE 
~oo 
Cl.EAR 
LOA 1,M2 
DOC 1 •• MTA 
LOA 1,I8UFF 
ADDOR 1.1 
008 1 •• MTA 
LOA 1.CX 
00 AS 1, .1"1T A 
TMOONE 
'+00 
STATUS 
1 
EHALT 
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;AC1=EXPECTED STATUS. 
;ACO=ACTUAL. JUST READ 4 CHAR 
tRECQRD INTO !8UFF IN TEST 
,MODE. TEST ~OCE IS THE 
;ONLY THI~G NEw. 

;OATA OR 1 PC ERROR. 2 
~WOROS WRITTEN. 2 WORDS RD. BACK 
;LPC ALL ZEROS, NEVER GETS READ 
;(NO RPO). AC2 POINTS TO ISUFF 
;AC1= BAD WORD 
;ACO= GOOD wORD 
;EXPECTED DATA IS 000077 

, 030077 
I 000077 

;WRITE 2WD REC 
:READ AND CHECK 
;STATUS. READ AND 
;CHECK LPC 

;ERROR IN WRITING. AC1=EXPECTED 
;STATUS. ACO=ACTUAL. 
;RESTART 

;AC1=EXPECTED STATUS. 
;ACO=ACTUAL. ~UST READ ~ CHAR 



02311 066422 
02312 030061 
02313 151400 
02314 151400 
02315 045000 
02316 006256 
02317 000003 
02320 OU62'+L+ 

02321 006236 

02322 0062'+3 
02323 006262 
0232£+ 003131 
02325 006277 
02326 000102 
02327 006211 
02330 000001 
02331 0062'404 

02332 006255 
02333 006273 
02334 000400 
02335 006257 
02336 02'+157 
02337 067022 
023'+0 024061 
023'tl 127240 
023'+2 056022 
02343 024212 
023'+'+ 065122 
023"5 006273 
02346 000400 
023'+7 006271 
02350 000001 
02351 006244 

02352 066422 
02353 030061 
02354 151~OO 
02355 151400 

A'+8: 

OIC 1 •• MTA 
LOA 2.18UFF 
INC 2,2 
INC 2,2 
STA 1.0.2 
CHECK 
3 
EHALT 

JSR @LOOP 
;7TRK LPC CHECK 
JSR @SETP1 
LOAO 
PAT7-1 
wRITE 
102 
STATUS 
1 
EHALT 

BSPACE 
TMDONE 
'+00 
CLEAR 
LOA 1.M2 
DOC 1,.MTA 
LOA l,IBUFF 
ADDOR 1.1 
DOB It.MTA 
LOA 1.CX 
DOAS I •• MTA 
TMDONE 
'+00 
STATUS 
1 
EHALT 

OIC 1 •• MTA 
LOA 2.IBUFF 
INC 2,2 
INC 2.2 
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:RECORD INTO ISUFF IN TEST 
;MODE. TEST ~OCE IS THE 
:ONLY THING NEW. 

;OATA OR LPC ERROR. 2 
IwORDS ~RITTEN, 2 WORDS HO. BACK 
;LPC ALL ZEROS. NEvER GETS REAu 
;(NO RPO). AC2 POINTS TO IBUFF 
;AC1=BAO WORD 
;ACO=GOOQ ~ORD 
;EXPECTED DATA IS 037400 

, 037400 
, 037'+00 

;wRITE 2WO REC 
;READ A~O CHECK 
;STATUS~ READ AND 
;CHECK LPC 

-;ERROR IN WRITING. AC1=EXPECTED --­
;STATUS. ACO=ACTUAL. 
;RESTART 

;AC1=EXPECTED STATUS. 
,ACO=ACTUAL. JUST READ ~ CHAR 
;RECORD INTO IBUFF IN TEST 
;MODE. TEST ~oaE IS THE 
,ONLY THING NEw. 
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02356 O'i 5 0 0 0 STA 1.0,2 
02357 006256 CHECK 
02360 000003 3 
02361 006244 EHALT ,OATA OR LPC ERROR. 

;WQRQS wRITTEN, 2 \,fORDS RD. 8.~CK 
;LPC ALL ZEROS, NEVEH GETS f\EAO 
;(NO RPO). AC2 POINTS TO 18UFF 
;AC1=SAD WORD 
;ACO=GOOD ~OR.O 
;EXPECTED DATA IS 012tt52 

; 012'+52 
012£+52 

02362 00£236 ~SR @LOOP 
:7TRK LPC CHECK 

02363 006243 A49: JSR @SETP1 ;wRITE 2WO REC 
0236'+ Qj4222 LOA 3,S~TSV ;REAO AND CHECK 
02365 03012Lt LOA 2,C2000 ;STATUS. READ ANO 
02366 157405 AND 2,3')SNR ;CHECK LPC 
02367 002227 vMP @IA491 
02370 006262 LOAD 
02371 003137 PAT9 .. 1 
02372 002230 JMP @IA492 
02373 QGS262 A49.1: LOAD 
02374 C0313LT PATS-1 
02375 ~U6277 A49.2: ~RITE 
02376 000102 102 
02377 006271 STATUS 
02~OO 000001 1 
02QOl OJ62L;4 EHALT ;ERROR IN ~RITING. AC1=EXPECTEO 

;STATUS. ACO=ACTUAL. 
;RESTART 

02'+02 006255 BSPACE 
02403 000273 T~OCNE 
02't04 000400 'tOO 
02405 006257 CLEAR 
02,",06 024157 LOA l,M2 
02407 067022 DOC 1 •• MTA 
02".10 024061 LOA 1.I6UFF 
02411 1272f.tO ADDOR 1.1 
02'+12 066022 008 1 •• MTA 
02413 024212 LOA 1.CX 
02414 065122 OOAS 1, • MT A 
02415 006273 rMOONE 
02416 000400 ttOO 
02411 006271 STATUS 
02420 100003 100003 
02'+21 0062£+4 EHALT ;AC1=EXPECTED STATUS. 

;ACO=ACTUAL. JUST READ 4- CHAR 
1RECQRD INTO IBUFF IN TEST 
;MODEI TEST r~ODE IS THE 
; ONL. Y ThING ~4E~ • 

02422 066422 Ole 1 •• MTA 
02423 030061 LOA 2.18UFF 
02424 151400 INC 2.2 
02~25 151400 INC 2.2 



02't26 045000 
02t+27 006256 
02430 000003 
02t+31 00624~ 

02432 006236 

02'+33 006243 
02'4-34 006265 
02if.35 006272 
02436 047040 
02~3; 000201 
02~'tO OC6244 

024'+1 020137 
02Lt42 040145 

A50: 

'+70'+0 

02443 006276 A50.1: 
024'+4 000102 
024tt5 006272 
024~6 003120 3720; 
02447 000001 
02450 0062'+'+ 

02451 0141'+5 
02452 000771 
02453 006273 
0245~- 000400 
02455 G2C137 
02'+56 100400 
02457 u63022 
02460 102400 
02461 062022 
02462 02(1212 
02463 024105 
02'+6,+ 123000 
02'+65 061122 
02466 102400 
02~g7 064422 A50.2: 
02470 06~422 
02471 101404 
02472 000775 
02£;.73 06~422 

02474 125203 
02475 000772 
02476 061422 
02~77 024137 
02500 122414 

STA 1.0.2 
CHECK 
3 
EHALT 

~SR @LOOP 
ISPACING CHECK. 
;OURING SPACING 

JSR @SETPl 
REwIND 
TIME 
20000. 
201 
EHALT 

LOA 0.0500 
STA Q.RECTR 
wRTNS 
102 
TIME 
2000. 
1 
EHALT 

OSZ RECTR 
JMP A50.1 
TMOONE 
'+00 
LOA 0.0500 
NEG 0.0 
DOC O •• MTA 
SUS 0,0 
OOB O •• MTA 
LOA a.ex 
LOA 1,C40 
ADD 1.0 
DOA.S O •• MTA 
SUB 0.0 
IJIA 1 •• MTA 
OIA 1,.MTA 
INC O.o.SZR 
~MP .-3 
DlA l,.MTA 
MOVR 1.1,SNC 
JMP A50.2 
ala O •• MTA 
LOA 1.0500 
SUB# 1.0.SZR 
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;DATA OR LPC ERROR. 3 
;WORDS WRITTEN. 2 wORDS+LPC 
;REAG BACK. AC2 POINTS TO ISUFF 
;AC1=8AO ~ORD 
;ACO=GOOU WOHO 
;EXPECTED DATA IS 012452 

012477 
I 012'+77 

MANY 10 COMMANDS 
;ISSUED TO GE~ERATE NOISE. 
;wRITE 500 2WO REC. 
.SPAC£:8ACK 500 
;CHECK CA 
:SPACEBACt< 1 AND 
;CHECK FOR BOT 
;NO BOT-TUR 20 SEC. 
;FOLLOWING RE~INO 

;NO TUR 1 SEC FOLLOwING 
;WRITE COMMAND 

;WC=500 

;ADOR. REG=Q 

;START 8ACKSPACE 



02501 0062£+'" 

02502 006255 
02503 064422 
0250'+ 125203 
02505 000776 
02506 020112 
02507 107405 
02510 00624~ 

02511 006236 

02512 006243 
02513 006265 
02514 006272 
02515 047040 
02516 000201 
02517 0062'+4 

02520 020137 
02521 040145 
02522 00.6276 
02523 01)0102 
02524 006272 
02525 003720 
02526 000001 
02527 006244 

02530 011t145 
02531 000771 
02532 005273 
02533 0 0 0 :} 0 0 
02534 020137 
02535 100""00 
02536 063022 
02537 102400 
02540 062022 
02541 020212 
02542 024105 
025'+3 123000 
0254'+ 061122 
02545 102LtOO 

A51: 

47040 

3720 ; 

02546 065422 A51.2: 
02547 065422 
02550 101404 
02551 000775 
02552 06~422 
02553 125203 
0255&+ 000772 
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EHALT lADDRESS REG. ~RONG. 

,SHOULD HAVE COUN'ED 500 

BSPACF.: 
CIA 1,.l"ITA 
MOVR 1,1,SrJC 
Jr'fP .-2 
LOA 0.C100 
AND 0,1,SNR 
EHALT 

JSR @LOOP 
;SPACING CHECK. 

:REC ON BACKSPACE. 
:AC1=EXPECTEO COUNT. ACQ=ACTUAL 

,BACKSPACE 1 DID NOT PRODuCE 
;80T. AOOR kEG COUNTED sao. 
;WC REG WAS COUNTING FASTER 
;BAD wC REG. 

;DlJRING SPACl~JG MANY IO COMMANDS ARE 
;ISSUED TO GEN~~ATE NOISE. 
JSR @SETP1 ;wRITE 500 2wO REC. 
REwIND ;SPACEBACK 500 
TIME ;CHECK CA 

, 20000. :SPACEBACK 1 AND 
201 ;CHECK FOR BOT 
EHALT INO BOT-TUR 20 SEC. 

;FOLLOWING REWI~D 
LOA 0,0500 

STA O,RECTR 
WRTNS 
102 
TIME 
2000. 
1 
EHAlT 

OSZ RECTR 
JMP AS1.1 
TMOONE 
'+00 
LOA 0.0500 
NEG 0,0 
DOC O •• MTA 
SUB 0,0 
008 O •• MTA 
l.DA Otex 
LOA 1.C'+0 
ADD 1.0 
OOAS O •• MTA 
SUB 0.0 
DIS I •• MTA 
018 1,.MTA 
INC O.O,SlR 
JMP .-3 
DIA 1 •• MTA 
MOVR l~l~SNC 
JMP A51.2 

;NO TUR 1 SEC FOLLOWING 
;WRITE COMMANO 

IWC=500 

;ADOR. REG=O 

~START BACKSPACE 



02555 061422 
02556 024137 
02557 122414 
02560 006244 

02561 006255 
02562 064422 
02563 125203 
02561+ 000776 
02565 020112 
02566 107405 
02567 006244 

02570 006236 

02571 006243 A52: 
02572 006265 
02573 006272 
02574 O~7040 ~7040 

02575 000201 
02576 OOtS24~ 

02577 020137 
02600 O~Ol~5 
02601 006276 A52.1: 
02602 OOD102 
02603 006272 
02604 003720 3720; 
02605 '000001 
02606 006244 

02607 014145 
02610 000771 
02611 006273 
02612 000400 
02613 020.;'37 
02614 100400 
02615 06302~ 
02616 102~CO 
02617 062022 
02620 020212 
02621 024105 
02622 123000 
02623 061122 
02624 102400 
02625 066422 A52.2: 
02626 066'T22 
02627 101404 
02630 000775 

DIS O,.MTA 
LOA 1.0500 
SUBt: 1.0'.SZR 
EHALT aADDRESS REG. WRONG. 

PAGE: 36 

;SHOULO HAVE COUNTED 500 

BSPACE 
OIA 1 •• MTA 
MOVR 1.1.SNC 
JMP .-2 
LOA 0.C100 
AND O.l.SNR 
EHALT 

~SR @LOOP 
;SPACING CHECK. 

;REC ON BACKSPACE. 
;AC1=EXPECTED COUNT. ACQ=ACTUAL 

;BACKSPACE 1 DID NOT PROOUCE 
;SOT. ADDR REG COUNTED 500. 
,WC REG ~AS COUNTING FASTER 
:BAO we REG. 

;OURING SPACIND MANY 10 COMMANDS ARE 
;ISSUED TO GENl~ATE NOISE. 
JSR @SETPl ;wRITE SEG 2wO REG. 
RE~INO ;SPACE8ACK 500 
TIME ;CHECK CA 
20000. ;SPACEBACK 1 AND 
201 aCHECK FO~ BOT 
EHALT ;NO BOT-TUR 20 SEC. 

;FOLLOWING REwIND 
LOA 0.0500 
STA O.RECTR 
WRTNS 
102 
TIME 
2000. 
1 
EHALT 

OSZ RECTR 
JMP A52.1 
TMOONE 
~oo 

LOA 0,0500 
NEG 0.0 
DOC O •• MTA 
SUB 0,0 
008 C,.MTA 
LOA O.CX 
LOA 1.C40 
ADD 1.0 
DOAS O •• MTA 
SUB 0,0 
DIC 1 •• MTA 
Ole 1,.fW!TA 
INC O.O,SZR 
JMP .-3 

INO TUR 1 SEC FOLLOWING 
;WRITE COMMAND 

;WC=500 

;ADOR. REG=O 

;START BACKSPACE 



02631 064422 
02632 125203 
02633 000772 
02634 061L+22 
02635 024137 
02636 122414 
02637 006244 

02640 006255 
02641 064422 
02642 125203 
02643 000776 
02644 020112 
026'+5 107405 
02b~6 006244 

02647 006236 

02650 006243 A53: 
02651 006265 
02652 006272 
02653 047040 47040 
02654 000201 
02655 006244 

0265(: 020137 
02657 0'+0145 
02660 006276 A53.1: 
02&61 ·000102 
02662 005272 
02663 003720 3720; 
02664 000001 
02665 00624'+ 

02666 014145 
02667 000771 
02670 006273 
02671 000400 
02672 0201~7 
02673 100400 
02674 063022 
02675 102400 
02676 062022 
02677 020212 
02700 024105 
02701 123000 
02702 061122 
02703 l02~OO 
02704 060322 A53.2: 

DIA 1,.MTA 
~OVR 1.1.SNC 
JMP A52.2 
UIB O,.MTA 
LOA 1,0500 
SUBR 1,O,SZR 
EHALT ;ADDRESS REG. ~RONGo 
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,SHOULD HAVE COUNTED 500 

BSPACE 
DIA 1 •• MTA 
MOVR 1.1,SNC 
JMP .-2 
LOA O,CI00 
AND O.l,SNR 
EHALT 

JSR @LOOP 
;SPACING CHECK, 

;REC eN 8ACKSPACE. 
;AC1=EXPECTEO COUNT, ACO=ACTUAL 

;BACKSPACE 1 DID NOT PRODUCE 
;BOT. ADDR REG COUNTED 500. 
;~c REG ~AS COUNTING FASTEK 
,BAD WC REG. 

lOURING SPACING MANY IO COMMANDS ARE 
;ISSUED TO GENtiATE NOISE. 
JSR @SETPl ;~RITE 500 2WD REC. 
RE~!ND ~SPACEBACK 500 
TIME ;CHECK CA 
20000. ;SPACEBACK 1 ~NO 
201 ;CHECK FOR BOT 
EHALT ;NO BOT-TUR 20 SEC. 

;FOLLOWING REWIND 
LOA 0,0500 
STA Q.RECTR 
WRTNS 
102 
TIME 
2000. 
1 
EHALT 

OSZ RECTR 
JMP A53.1 
TMOONE 
'tOO 
LOA 0,0500 
NEG 0.0 
DOC O •• MTA 
sua 0.0 
DOB O •• MTA 
LOA O.CX 
LOA 1,C40 
ADD 1.0 
DCAS Q •• MTA 
SUB 0.0 
NIOP .MTA 

:NO TUR 1 SEC FOLLOwING 
,WRITE COMMAND 

;WC=500 

;AODR. REG=O 

;START BACKSPACE 
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02705 060322 NIOP .MTA 
02706 101404 INC O,O,SZR 
02707 000775 tJMP .-3 
02710 064422 DIA 1, .MT.A 
02711 125203 MO\iR 1,1.SNC 
02712 000772 JMP A53.2 
02713 061'+22 DIS O •• MTA 
02714- 024137 LOA 1,0500 
02715 122414- SUB# 1.0,SZR 
02716 006244 £HALT ;ADDRESS REG. wRONG:. 

;SHOULD HAVE CCUNTED 500 
;REC ON BACKSPACE. 
;AC1=EXPECTED COUNT. ACO=ACTUAL 

02717 006255 BSPACE 
02720 064422 alA 1 •• MTA 
02721 125203 r.,CVR 1.1,SNC 
02722 000776 JMP .-2 
02723 020112 LOA O,C10O 
02724 107405 AND O.l,SNR 
02725 00624~ EHALT ;8ACKSPACE 1 010 NOT PRODUCE 

;BOT. ADOR REG COUNTED soJo. 
.~ 

;WC REG WAS COUNTING FASTER 
;BAD wC REG. 

02726 006236 JSR @LOOP 
;LONGITUDINAL PARITY CHECK (NRZ ONLY) 

02727 006254- BYPASSPE 
02730 002232 JMP @IA55 
02731 020522 LOA O,LSTRT ;CAUSE LONG PARITY ERROR 
02732 Ct+O'+Lt7 STA O,LPOIT ;IN 2 TRK PAIRS 
02733 lO2LtOO SUB 0,0 iCHECK PARITY STATUS 
0273'T 0'+04 4 4 STA 0,R8CT 
02735 006260 ERASE 
02736 0062~1 A54: GEN 
02737 C37u,77 37~77 

02740 020060 LOA Q,OBUFF 
02741 101400 INC 0.0 
C27't2 Ci.+OO20 STA O.IOXO 
02743 0224.36 LOA O.@LPOIT 
02744 101005 MOV O,Q,SNR 
o 27l.f.5 0004.35 JMP eKEU 
027'+6 O~2J20 A54.1: STA O,@IDXQ 
02747 102400 SUB 0,0 
02750 024166 LOA l,M400 
02751 0'+2020 STA O.@IDXQ 
02752 125401+ INC l,l.SZR 
02153 000776 JMP ... 2 
02754 006243 J5R @SETPl 
02755 020060 LOA O.OBUFF 
02756 062022 DOB o •• MTA 
02757 020166 LOA 0.M40Q 
02760 063222 Dace O,.~TA 

02761 020116 LOA o.elSO 
02762 024212 LDA l.ex 
02163 123000 ADO 1.0 
02764 061122 OOAS O •• MTA 



PAGE .39 
02765 006273 TMOONE 
02766 001400 1400 
02767 030411 LOA 2,RBCT 
02770 060422 DlA O,.r"lTA 
02771 024124- LOA 1.C2000 
02772 123415 AND# 1.0,SNR 
02773 0062'+4 EHALT ;NO PARITY EHROR. # IN AC2 

;INDICATES :.,JH I CH lRt.CKS SHOULD 
;CAUSE ERHOR~ (SEE GELOW) 
;0=RB2-2 O=R82-.3 14=RbO-P 
;1=RB3-P 7=Hc3-4 15=R81-P 
12=RB4-P lO=R84-S IG=kBO-l 
:3=R85-P 11=R85-6 17=R~O-2 
;,+-R66-P 12=R26-7 20=R81-2 
;5=RB7-P 13=K87-2 

02774 006236 JSR @LOOP 
02775 0104-04 ISZ LPOIT 
02776 0104-02 ISZ R8el 
02777 000737 JMP AS4 
03000 000000 RBcr: 0 
03001 000000 LPO!T: 0 
03002 060422 eKEO: alA Q,.MTA 
03003 024112 LOA 1.C100 
03004 010775 ISZ LPOIT 
03005 123405 AND 1.0.SNR 
03006 000404 JMP .+4 
03007 022772 LOA O,@LPOIT 
03010 101004 MOV O,O,SZR 
03011 000735 JMP A54.1 
03012 006265 RE~INO 

03013 000271 STATUS 
03014 100201 100201 
03015 000776 JMP .-2 
03016 020222 A5S: LOA O,S~TSV 

03017 024123 LOA 1,C1000 
0302Q 107404 AND O.l.SZR 
03C21 000417 JMP RSTP 
03022 006250 ETST: JSR @PINWL 
03023 006265 REwIND 
03024 0062 7 1 STATUS 
03025 100205 100205 
03026 OOOiJ.O.3 ,JMP .+3 ;RING IN 
03027 006251 toJSR @IJV!ESS 
03030 003141 PR8 
03031 062677 IORST 
03032 006255 REWIND 
03033 006271 STATUS 
03034 100201 100201 
03035 000774 ~MP .-4 
03036 006241 ·,JSR @PDLTA 
03037 006245 JSR @PETTA 
03040 006251 RSTP: JSR @IMlSS 
030'+1 003143 Meye 
030'+2 034045 LOA 3,'+5 
03043 011403 ISZ 3,3 
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030~4 000401 JMP .+1 
030'+5 0~6265 REWIND 
03046 006271 STATUS 
030'+7 100201 100201 
03050 000776 JMP .-2 
03051 002401 JMP @ •• l 
03052 000411 LPRT: AO 
03053 00305Lf. LSTRT: LST79 

;LONGITuDINAL PAR!TY OATA LIST 
;7-9 TRACK 

030SQ 004000 LST79: ttooo :R82-P 
03055 010000 10000 :3-P 
03056 0.20000 20000 ;,+-p 
03051 000400 '+00 ;5-P 
03060 001000 1000 ;6-P 
03061 002000 2000 ;7-P 
03062 0.38000 30000 ;2-3 
03063 014000 l~OOO ;3-'+ 
03064- 006000 6000 1'+-5 
03065 003000 3000 ;5-6 
03066 OOll+OO 11+00 ;6-7 
03067 000600 600 ;1-2 
03070 000000 0 

;9 TRACK ONLY 
03071 100000 LST9: 100000 ;O-p 
03012 Qt.+OOOO 40000 ;1-P 
03073 140000 1'+0000 ;0-1 
0307'+ 120000 120000 ;0-2 
03075 060000 60000 ;1-2 
03076 000000 0 
03077 000000 0 

;SAD TAPE STATUS wRITE BUFFER 
03100 020101 BTOF: 020101 : 1 
03101 010202 010202 ;2 
03102 004404 OO'4-~O,+ ;3 
03103 ~O3010 003C10 p+ 
03104 000000 000000 ;S 
03105 000202 000202 :6 
03106 100420 100420 ; 7 
03107 020041 020041 ,8 

;CRC CHECK WRIT:: BUFFERS 
03110 000200 PAT1: 000200 
03111 000200 000200 
03112 15372T 153727 
03113 17747'+ PAi2: 17741 .... 
0311'+ 1.36074 136014 
03115 11232.7 1-1 2..3 2.7~ 
03116 052652 PAT3: 052652 
03117 076232 076232 
03120 037-047 0.37047-
03121 167141 PAT4: 167141 
03122 000200 000200 
03123 063550 063"550 
03124 000077 PAT5: 77 
03125 000077 77 
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03126 COJ077 77 
03127 037400 PAT6: 037400 
03130 037400 037400 
03131 037400 037400 
03132 012452 PAT7: 012452 
03133 012452 012452 
03134 012452 012452 
03135 012452 PAra: 012452 
03136 012477 12477 
03137 012.425- lZ425 
031~O 012'+52 pAT9: 012452 
031'+1 012477 12477 
03142 010477 10477 
03143 005215 MCre: .TXTE 1<15><12> 
0.314'+ 054703 Cy 
031'+5 146303 CL 
03146 000305 E , 
03147 005215 PRS: .TXTE !<215><12> 
03150 052520 PU 
03151 120324 T 
03152 144722 RI 
03153 043516 NG 
03154- O!.t1240 B 
03155 141501 AC 
03156 120113 K 
03157 047317 ON 
03160 152240 T 
03161 050101 AP 
03162 000305 E! . jlrlTA DIAGNOSTIC INITIALIZATION t 

03163 054521 INITIAL:STA 3.IRET 
03164 102440 sueD 0.0 
03165 Ot40i+5 LOA 3.45 
03166 041403 STA 0.3.3 
03167 021~OO LOA 0.0.3 
03170 lU1005 MOV O,O.SNR 
03171 000'+03 JMP HEN A 
03172 0.35401 LOA 3.1 • ..3 
03113 OOO~O3 JMP HENA+2 
03114 063077 HENA: HALT ;SE1 SWITCHES AND CONTINUE 
03175 074477 READS 3 
03176 0:;4222 STA 3.SWTSV 
03177 161000 MOV 3.0 
03200 024100 LOA l,e7 
03201 O~O101 LOA 2.C1O 
03202 1.37400 AND 1,3 ;AC3=UNIT# 
03203 173000 ADD 3,2 AC2=UNIT .... 10 
03204 050211 STA 2.C1X ;STORE UNIT # + 10 
O~205 05~212 STA 3.CX 
03206 034105 ~OA 3.C40 
03207 173000 AOD 3.2 
03210 050213 STA 2.C5X 
0.3211 050214 STA 2,CC5X 
03212 0,30103 LOA 2.C22 
03213 163400 AND 3.0 ACO=~O OR 00 
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03214 l'-t30CC ADD 2,0 
03215 040221 STA O,DEVICE 

MODIFY ALL .,~TA INSTRUCTIONS 
03216 0.30055 LOA 2,FIRST 
03217 021000 GMOR: LOA·O.O,2 
03220 0241'+6 LOA 1.C160077 
03221 123400 A~D 1.0 
03222 026147 LOA 1.@PCDCM 
03223 106414 SU8# O,l,SZR 
03224 000407 Jrap OEVl ;NOT MTA 
03225 021000 LOA 0.0.2 
03226 024150 LOA 1.C1777QO 
03227 123400 AND 1,0 
03230 024221 LOA 1,OEVICE 
03231 123000 ADO 1,0 
03232 O'-tlCOO STA 0,0,2 
03233 151400 DEV1: INC 2,2 
03234 020056 LOA O,CENO 
03235 112414 SU8# O.2,SZR 
03236 000761 ~MP GMOR 

;CALCULATE OILLY# 
; .. (R ITRS OF INC-JMP LOOP IN 1 ~S -2) 

03237 062677 tORST 
03240 020170 LOA O,MSKTO 
032'+1 062077 MSt<.O 0 
03242 020000 LOA 0,0 
03243 G40442 STA O,OILLA 
03244 C2COOl LOA 0,1 
0324-5 040 .... 4.1 STA O,OILLB 
03246 020237 LOA O.PDILL 
C32'+7 O;~O 00 1 SiA 0,1 
03250 102440 SUBO 0,0 
03251 126440 suec 1,1 
03252 065111 DOAS l,TTO 
03253 003511 SKPBZ TTO 
03254 000777 JMP .-1 
03255 0:'0211 NIoe TTO 
03256 060177 INTEN 
03257 065111 DOAS 1.TiO 
03260 1234QO INC 1,1 
03261 C00777 ~MP ... 1 
032b2 131200 DILLI: MOVR 1,2 
0.3263 155100 MOVL 2,3 
0326~ 03404:5 LOA 3,45 
03265 035402 LOA 3.2,3 
03266 175004 MOV 3.3,SZR 
03267 147000 ADO 2,1 
03270 101100 MOVL 0,0 
03271 030171 LOA 2,OL1OO 
03272 006240 ~SR @POIVG 
03273 124400 NEG 1.1 
O.327~ 125i+OO INC lt1 
03275 125400 !r-.:c 1,1 
0:3276 000401 JMP . t-l : 
03277 020'-+06 LOA O,OILLA 



03300 OL;COOO 
03301 0204D5 
03302 OA.+OOOl 
03303 002401 
03304 000000 
03305 000000 
03306 000000 

03307 054447 
03310 02'i-060 
03311 044022 
03312 014022 
03313 024061 
0331'+ 044023 
o 331 5 0 1 't 0 23 
03316 031'-+00 
03317 050435 
03320 034132 
03321 030222 
03322 020125 
03323 113'+00 
03324 022022 
03325 151005 
03326 163400 
03327 0.26023 
03330 106414 
03331 000406 
03332 01~423 
03333 000771 
03334 0260:23 
03335 125005 

03336 010420 

IRET: 
DILLA: 
DILLS: 

XCHK: 

XCHK.: 

03337 010417 LEAV: 
03340 030061 
C33~1 002'+15 

03342 020061 XCLR: 
03343 126000 
03.34~ 123000 
03345 0'+0022 
03346 020112 
03.3'+7 040'+06 
03350 1024;10 

STA 0.0 
LOA O.OILLB 
STA 0.1 
JMP @IRET 
o 
o 
o 
;COMPARE IBUFF ~ITH OBUFF , 
, CHECK 
; ARG 
;# WORDS IS IN ARG FOLLC~ING CAL 
,COMPARE WORD FJR wURO 
;WORD N+l IN IoJFF MUST 8E ZERO 
:IF ERROR kETUK~ TO CALL +2 
IOTHERWISE CALL~3 
,EXIT WITH AC1=3AO wORD 
;ACO=GOOO WO~O 

tAC2=ADOR. OF 13UFF 
STA 3,RCHK 
LDA 1,08UFF 
STA 1.IOX2 
OSZ IOX2 
LOA 1.I8UFF 
STA 1,IOX3 
DSZ IDX3 
LOA 2,0,3 ,GET ARG 
STA 2,CNTR 
LOA 3.C37477 ;7TRK DATA MASK 
LOA 2.SwTSV 
LOA 0.C2100 
AND 0.2 ;AC2=O IF 7 TRK 
LOA O.@IOX2 
MOV 2.2,SNR 
AND 3,0 ;MASK IF 7TRK 
i.,OA 1,@IDX3 
SUB# O.l.SZR 
JMP LEAV 
DSZ CNTR 
JMP XCHK. 
LOA 1.@IOX3 
MOV 1,1.SNR ;WORD FOLLOWING LAST 

;MUST BE ZERO 
lSZ RCHK 
ISZ RCHK 
LDA 2.18UFF 
.JMP @RCHK 
;CLEAR INPUT BUFFER TO ZEKOS 
LOA Q,IBUFF 
AOC 1,1 
ADD 1,0 
STA O.IOX2 
LDAO,CIOO 
ST A O. cr'JTR 
SUB 0,0 
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03351 O~'2022 STA O.@IOX2 
03352 014403 DSZ CNTR 
03353 000776 Jr~p .-2 
03354 001400 JMP 0.3 
03355 000000 CNTR: 0 
03356 000000 RCHr.: 0 

, :00 A SPACE FCR,JARD , 
03357 024104 XSPC: LOA 1,C30 
03360 030212 LOA 2,CX 
03361 147000 ADD 2,1 
03362 152000 Ace 2,2 
03363 073022 DOC 2 •• MTA :~C=l 
03364 005122 OOAS 1 •• MTA ;00 IT 
03365 001400 ~MP 0,3 

; :REWIND SUBROUTINE 
03366 024211 XRINO: LOA 1.C1X 
03367 065122 DOAS 1 •• MTA 
03370 001400 JMP 0,3 

;REWIND FOLlOWt..J BY A 5 SEC STALL 
03371 054412 )(RwS: STA .3.RRWS 
03372 024211 LOA l,C1X 
03373 102400 sue 0.0 
0337~ OLt 0223 STA O.ITLP 
03375 065122 QOAS 1 •• MT A 
03376 006272 TIME 
03377 020000 20000 
03400 000201 201 
03401 000'+01 ~MP .+1 
03402 002401 JMP @RRWS 
03'+03 000000 RRWS: 0 

;BACKSPACE RouT I~~E 
03£+0'+ 024-212 XBSP: LDA 1.CX 
03405 030105 LOA 2.C'+0 
03406 It+7!JOO ADD 2.1 
03'+07 102GOO ADe 0.0 
03410 Ot,3C22 DOC o •• MTA 
03'+11 065122 OOAS l •• MTA 
03412 OOlLtOO JMP 0,3 

;wRITE EOF 
03413 054415 XWEOF: STA 3.RwEOF 
03414 02~212 LOA 1.CX 
03415 030107 LOA 2.C60 
03'+-16 O.3i;.222 LDA 3,S~TSV 

03417 174000 COM 3.3 
03420 020112 LDA 0,C100 
03421 117400 AND 0.3 
03'+(:2 17300U ~oo 3,2 
03'+23 1'+7000 ADO 2.1 
03'+24 065122 DOAS 1 •• MTA 
031+25 006273 TMOONE 
03't26 003000 3000 
03'+27 002401 JMP @RWEOF 
03430 000000 RWEOF: 0 

;LOAD 08UFF wIT-i 3 ~OROS. 
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LOAD 
~RG 

;ARGUMENT=ADDR OF :3 wORQ FIELD 
03431 0.31400 XLD: LOA 2.0,3 
03't32 050023 STA 2.IDX3 
03433 030060 LOA 2.08UFF 
03434 050024 STA 2.IOXtf. 
03435 014024 OSZ IDX4 
03436 102000 Aoe 0,0 
03437 0.30222 LOA 2.S~TSV 
03440 024125 LOA l,C2100 
03441 1334C5 AND 1,2.SNR 
03~Lt2 020132 LOA 0.C37L+71 
03443 02t;16o LOA l,M3 
03444 0.32023 LOA 2,@IOX3 
03~45 113400 AND 0.2 
03446 052024 STA 2,@lDX4 
03447 125404 INC l,l,SZR 
03450 000771+ JMP .-4 
03451 175'+00 Ir~c 3,3 
03452 001400 JMP 0.3 

,GENERATE ARGUM~NT DATA INTO OBUFF 
;ALWAYS GENE~ATE 64 wORDS ALL SAME 

GEN 
I At-(G 
: 

03453 054t+22 XGEN: STA 3.RGEN 
031+54 010421 ISZ RGEN 
03455 031400 LOA 2,0.3 ;GET DATA WORD 
03456 102000 ADC 0.0 
03457 024222 LOA 1,SWTSV 
03460 034125 LOA 3,C2100 
03461 167405 ANa 3,1.SNR 
03462 020132 LOA O,C37477 
03463 113400 AND 0.2 
03'+64 024060 LOA l,OBUFF 
034b5 Ott!-t020 STA 1.IDXO ;SET TRO 
031+66 01~O20 DSZ IOXO 
03'+67 02~165 LOA 1.M100 ;LOAD 6'+ COUNTER 
03'+70 044215 STA 1.CTR 
03'+71 Q52020 STA 2,@IDXO 
03472 010215 ISZ eTR 
03473 000776 JMP .-2 
03'+74 002401 JMP @RGEN 
03~75 000000 RGEN: 0 

:WAIT 50~S THEN SELECT UNIT 
03'+76 05Lt£+06 XSEL: STA 3.RSFl 
03477 006300 WAIT 
03500 000070 .,50MS 
03501 020212 LOA a.ex 
03502 061022 DOA o •• foilTA 
03503 C02401 JMP @RSFl 
0350Lt 000000 RSi=l.: 0 



03505 102000 XRDNS: 
03506 040lt44 
03507 000403 

03510 102400 XRO: 
03511 040441 
03512 054-437 
03513 010436 
0351,. 031400 
03515 020111 
03516 113400 
03517 150!';OO 
03520 050217 
03521 0.31400 
03522 102400 
03523 151112 
03524 020112 
0352~ 024212 
03526 123000 
03527 040220 
03530 020131 
03531 143400 
03532 02411? 
03533 030217 XRD.l: 
0353~ 073022 
03535 030061 
03536 072022 
03537 030220 
035~O 071122 
03541 030~11 
03542 151004 
03543 002406 
03544 006273 
03545 003000 
035'+6 122~O'+ 
035'f.7 000764 
03550 002'+01 
03551 000000 RRO: 
03552 000000 ROSW: 

03553 102000 XwNS: 
03554 01+044+'+ 

;READ NO STALL tREDNS) 
,JUST LIKE (REAO) EXCEPT iHAT ONLY 
;ONE RECORD IS ~EAD AND A RETURN 
;IS EXECUTEO IM~£DIAT~LY. 

AOC 0.0 
STA O.ROSW ;S£1 SWITCH 
JMP XRO+2 
;READ SUBROUTIN:: 
;ARGUMENT FOLLO~ING CALL SPECIFIES 
;# WORDS. AND PARITY TYPE 
;81T5 10-15=~CRJS 8IT 0= 1 FOR EVEN 
18ITS 4-9=RECOHJS 0 FOR OGO 
;200 MS OllAY BETWEEN EACH READ. 
;NO STATUS.BUSY,OR DONE CHECKINGi 
SUB 0.0 
STA O,ROSW 
STA 3.RRO 
IS2 RRD 
LOA 2.0.3 
LOA 0,C77 
AND 0,2 
NEG 2,2 
STA 2,WDCNT :SAVE WORD COUNT 
LOA 2.0.3 
SUB 0.0 
MOVL# 2.2.S2C ;SKIP IF 000 PAR 
LOA 0,CI00 
LDA l,CX 
ADO 1.0 ;ACQ=REAQ INST. 
STA Q,INST 
LOA 0,C7700 
AND 2,0 ;ACO=~RECXI00 
LOA 1.C1CO ;AC1=lOO 
LOA 2.WOCNT 
DOC 2 •• MTA ;SET we 
LOA 2,IBUFF 
008 2 •• MTA ;SET CA 
LOA 2.!NST 
DOAS 2 •• MTA ;sr~~T READ 
LOA 2,ROSw ;CHECK S~ITCH 
MOV 2.2,SZK 
JMP ~RRO 

TMDONE 
3000 
SUB 1.Q.SlR 
JMP XRO.l 
J~P @RRD 
o 
o 
,WRITE WD STALL (wRTNS) 
;~UST LIKE !~RITE) EXCEPT THAT ONLY 
;ONE HECQRO IS ~RITTEN ANO RETURN 
;IS EXECUTED IM~EDIATELY 
Aoe OtO 
STA O.SwTCH 
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03555 000403 

03556 102400 XwRT: 
03557 O~04~1 
03560 O~4457 
03561 010436 
03562 031400 
03563 020111 
03564 113400 
03565 15GLtOO 
03566 C50217 
03567 031400 
03570 102400 
03571 1:1112 
03572 020112 
03573 O~4213 
03574 123000 
03575 04{)220 
03576 020131 
03577 1~3400 
03600 02411.2 
03601 030217 XWRT.: 
03602 073222 
03603 030060 
03604 072022 
03605 030220 
03606 071122 
0360'1 030411 
03610 151004 
03611 002406 
03612 00027.3 
03613 003000 
0361 .... 122404 
03615 000764 
03616 002401 
03617 000000 RWRT: 
03620 000000 SwTCH: 

03621 020212 XERAS: 
03622 0544C7 
03623 024110 
03624 123000 
03625 061122 
03626 006273 
03627 003000 
03630 0021+01 
03631 000000 XERAR: 

JMP XWRT+2 
;WRITE SUBROUTI~E 
;ARGUMENT FOLLO~lNG CALL 
;#RECQRDS ANJ ~~RDS. AND 
IBITS10-15=#~OHJS aIT 
;8IT5 4-0=URECU~OS 

SPECIFIES 
PARITY. 
o = 1 FOR EVEN· 

o FOR 000 
1200 MS DELAY eET~EEN WRITES 
;NO STATUS.B~SY,DCNEtCHECKINGI 
SUE 0.0 
STA O.SwTCH 
STA 3,RwRT 
ISZ RWRT 
LOA 2,0.3 
LOA 0.C77 
AND 0,2 
NEG 2,2 
STA 2.WDCNT 
LOA 2.0.3 
SUB 0.0 
MOVL# 2,2,SZC 
LOA 0,Cl00 
LOA l,C5X 
ADD 1.0 
STA O.INST 
LOA 0,C7700 
ANO 2,0 
LOA 1.C100 
LOA 2.WDCNT 
Doce 2,.MTA 
LOA 2,OBUFF 

;SAVE WORD COUNT 

;SKIP IF ODD PAR 

;SAVE INST 

;SET wC 

008 2,.MTA :SET CA 
LOA 2.INST 
DOAS 2,.MTA ;START ~RITE 
LOA 2,S~TCH ;CHECK S~ITCH 
MOV 2,2,SZR 
JMP @RwRT 
TMOONE 
3000 
SUB 1,0,SZR 
JMP XWRT. 
JMP @RWRT 
o 
a 
;PHASE ROUTINE 
LOA o.cx 
STA 3.XERAR 
LOA 1.C70 
ADD 1.0 
DOAS O,.MTA 
T~DONE 

3000 
..iMP @XERJ\R 
o 
;CHECK STATUS F~R TUR ANO ERASE. 
;ACO@UNIT BEING SE~ECTEO. 
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03632 054426 
03633 034222 
0363~ 030130 
03635 173405 
03636 000403 
03637 02'+075 
036~O 000'+02 
03641 024-100 
03642 123400 
03643 1.57400 
036'+4 162415 
03645 000407 
03646 126520 
036'+7 Ob0422 
03650 123,+15 
03651 010407 
03652 030210 
03653 002405 
03654 006271 
03655 100201 
03656 000774 
03657 000772 
03660 OOOOOu 

03661 054417 
03662 044415 
03663 024210 
03664 037400 
03665 174400 
03666 131000 
03667 OOtJ401 
03670 15140~ 
03671 000777 
03672 175404 
03673 000773 
03674 024403 
03675 034403 
03676 OU1'+01 
03677 000000 
03100 000000 

;RETURN+1 IF EH~OR 
CSTAT: STA 3.CSTAR 

LOA 3,SwTSV 
LOA 2tC4K 
AND 3,2 SNR 
JMP .+3 
LOA 1,C3 
JMP .+2 

;LOOK FOR 2 ROY UNITS 
;IF Sw4 TRUe: 
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LOA 1,C7 
AND 1.0 
AND 1,3 

,ACO=ACTUAL UNIT BEING SEL. 
;ACO=UNIT IN SwR 

SUBt:t 3.0.SNR 
JMP ON 
SU8ZL 1,1 
DIA O,.MTA 
ANO# 1.0, Sr'JR 

;TUR SHOULD BE ON 
;UNIT NOT SEL. 

OKRET: ISZ CSTAR 
LOA 2,X70 
JI",P @CSTAR 

;CORRECT STATUS = 0 
;OK. RETURN+2 
;X70=uNIT~+70 

ON: STATUS 
100201 
~MP OKRET+l 
JMP OKRET 

;ERRQR. AC1=GOOO STAT. 
ACQ=8AD 

CSTAR: 0 
;DELAY SU8ROUTl~E 
;ARGUME5T FOLLO~!NG CALL IS ADDRESS 
;OF DELAY CONSTANT. 
;DELAY IN INCRE~ENTS IF 1MS 
IAC2&3 ARE USED 

'OVERHEAD; NOVA, SUPER, 1200. 8CO. SCl MICROSEC. 
;46,1-2,Q/MSl 15.21 24.51 1~.6-.b/MSl 11.~-.3/~S 
XWT: STA 3.RDLAY 

STA 1,X~TAl 
LOA l.DILLY ;-(~ ITRS LOOP-2) 
LOA 3.@o,3 ;UMS 
NEG 3,3 
MOV 1,2 
JMP .+1 
INC 2.2.SZR 
~MP ... 1 
INC 3.3,SZR 
JMP .-5 
LOA 1.XINTA1 
LOA 3.RDLAY 
JMP 1,3 

XwTA1: 0 
xDLAY: 0 

; , . .. 

;THESE TWO INSTRUCTrC~S 
;TAKE TIME OF ONE ITERATION 

;THESE TWO TAKE 
;TIME CF ONE ITERATION 

;TEMP SAVE FOR ACt 
;RETURN ADOR 
STATUS 
ARG 

;COMBINE ARGUME~T STATUS WITH SWR 
;STATUS AND CHE:K AGAINST ACTUAL. 
;RETURN+2 IF STATUS MATCH. +1 OTHERWISE 
:EXIT WITH AC1=~XPECTED STA"rUS. ACO=ACTUAL , 



03701 054456 
03702 OlD~55 
03703 025400 
0370'+ 034222 
03705 030112 
03706 157£;00 
03707 167000 
03710 0.34222 
03711 030117 
03712 15740S 
03713 00C"+03 
0371'+ 03~130 
03715 167COO 
03716 030252 
03717 034440 
03720 1!:640/+ 
03721 OOQLf.l.3 
03722 0.30210 
03723 034222 
0372'+ 172400 
03725 034100 
03726 173405 
03727 000405 
03730 0.30130 
03731 133415 
03732 147001 
03733 146400 
03734 OoO~22 
037.35 034122 
03736 030222 
03737 1574CJ5 
0.37~O OOC414-
03741 034101 
037~2 117405 
03743 000411 
03741+ 15240 0 
03745 034155 
037'+6 117405 
03747 030156 
03750 0.341514-
03751 157000 
03752 174000 
03753 163LtOO 
0375!+ 106415 
03755 010402 
03756 002401 
03757 000000 

03760 006247 
03761 0041+11 
037{;2 006251 

;2./78 

XSTAT: STA 3 t STATR 
ISZ STATR 
LOA 1,0.3 
LOA 3,SwTSV 
LOA 2,C100 
AND 2,3 
AOD 3,1 
LOA 3,SWTSV 
LOA 2.C200 
AND 2.3.SNR 
JMP .+3 
LOA 3.C4K 
ADD 3,1 
LDA 2.0NLOC 
LOA 3,STATR 
SUB 2,3.SlR 
JMP XSTAl 
LOA 2,X7C 
LOA 39SwTSV 
SUB 3,2 
LOA 3,C7 
AND 3,2.SNR 
JMP XSTAl 
LOA 2,C4K 
ANon 1.2,SNR 
ADD 2,1.SKP 
SUB 2.1 

;9TRK::1 

;HI DENS::1 

;AC1=EXPECTED STATUS 

XSTA1: OlA Ot.MTA ;ACO=ACTUAL STATUS 
LDA- },C400 
LDii 2,-SWT.:.iV:~ 

ANTi 2, J, Si'IR : EXIT- IF -NOT FE 
JMP XSTT. 
LOA 3,CIO 
AND O.3.SNR ;EXIT IF NOT CPE 
JMP XSTT. 
SUB 2.2 
LOA 3,C5164 

PAGE '+9 

AND 0,3.SNR ;MASK ERR IF PE ONLY ERR 
LOA 2, C11\1 
LOA 3,C2010 
AOD 2.3 
COM 3.3 :FOR 8IT 12 
AND 3.0 

XSTT.: SU8~ Q,1.SNR 
ISZ STATR ;OK 
,",~P @STATR 

STATR: 0 
;DATA LATE TEST 
;CONTINUALLY ~RITE 4K K~CORDS 
;CHECK STATUS AFTER EAC~ ~RITE 

;00 CONSOLE S~ITCH 
; STOP - CONTINUE TO CAJSE DATA LATE 
OLT: JSR @INTIL 

JSR DlTA 
JSR @IrJlESS 
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03763 003143 Mere 
03764 063511 SKPBZ TTO 
03765 000777 JMP .-1 
03766 034045 LOA 3,45 
03767 011403 !SZ 3.3 
03770 000771 JMP DLT+1 
03771 000770 JMP DLT+l 
03772 054-476 OlTA: STA 3,DLTB 
03773 102440 SUBO 0.0 
0377'+ 040'+75 STA O.OLTC 
03775 O!i0475 STA O,DLTO 
03776 040475 STA O,DLTE 
03777 02CQ63 LOA O,PCHIN 
O~OOO 04Q030 STA 0.30 
04001 024136 LOA 1,M2000 
04002 152620 SUBZR 2,2 
0'+003 1LtlOO1 MOV 2,Q,SKP 
04004 020030 LOA 0.30 
04005 143000 ADD 2.0 
04006 042030 STA 0.@30 
04007 125404 INC 1.1.SZR 
04010 00077'+ JMP .-4 
04011 006265 REWIND 
04012 024117 LOA 1.C200 
0'+013 060422 OIA O •• MTA ;LOOK FOR BOT 
0'+01'+ 123405 AND 1.O.SNR 
04015 000776 JMP .-2 
04016 006302- DLT.1: JMP _-'WCPST ISET CA 8. WC TO a 
04017 020213 LOA Q,C5X 
04020 061122 DOAS O •• MTA ;START WRITE 
0'1-021 020452 LOA O,DLTE 
04022 101202 MOVR o.O,SZC 
04023 022062 LOA O.@PPCHN ;1026 MEMORY REFER~NCES 
04+024 063622 SKPON ,MTA 
04025 000774 JMP .-1+ 
04026 064422 DIA 1 •• MTA 
0'+027 030131+ LOA 2.C40000 
04030 133414- AND# 1,2,SZR ;OATA LATE? 
0"'031 OlO4'tQ ISZ DLTC 'YES 
0'+032 020441 NOOl: LOA 0, DL TE ' ;NO 
0~O33 010440 ISZ OLTE 
0'+034 101203 MOvR Q,Q.SNC 
04035 000415 JMP NOOlA 
04036 020433 l.OA Q,DLTC 
0'+037 101004 MOV O.O,SZR 
04040 000412 JMP NOOLA 
04041 020431 LOA O,OlTO 
04042 101005 MOV O.O.SNR 
040'+3 000404 JMP .+4 
0404+'+ 006251 ...JSR @IMESS 
0'+01+5 004404 NOOlB 
04046 000404 JMP NOOlA 
040'+7 006251 JSR @IMESS 
0'+050 004!t16 NOOlC 
04051 010421 ISZ DLTO 



O~052 063511 NOOlA: 
O~053 000777 
04054 020415 
04055 101004 
04056 002412 
04057 030123 
0'+060 064'+22 
04061 147405 
04062 000734 
04063 006251 
04064 UU~·404 

0'+065 Ob3511 
04066 000777 
04067 002401 
04070 000000 OLTB: 
04071 000000 OLTC: 
04072 OOODOO OlTO: 
04073 000000 OLiE: 

04074 006247 ETT: 
04075 00'+412 
04076 006251 
04077 003143 
04100 063511 
04101 000777 
04102 0042~6 
04103 034045 
04104 011403 
04105 000770 
01+106 000767 
04107 054426 ETTA~ 

0411D 062677 
04111 006277 
Ot?112 000177 
04113 063522 
04114 000777 
04115 064422 
04116 030123 
04117 147414 
04120000 1,,12 
04121 064422 FTT.l: 
04122 C30172 
04123 147'+15 
O~124 000764 
04125 006251 
04126 004434 
O~121 064422 
04130 006253 
O't131 000757 
04132 006251 ENoT: 
04133 004~55 
04134 002401 
04135 000000 ETT8: 

SKP8Z rro 
JMP .-1 
LOA O.OLTC 
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MOV O.O.SZR lESCAPE IF 1 DATA LATE OET. 
JMP @OLT8 
LOA 2.C1000 
OIA 1 •• MTA 
AND 2.1.SNR :EOT7 
J~P OlT.l ;NO 
JSR Q)IMESS 
I\lODLB 
SKP8Z Tl0 
JMP ... 1 
~MP @DLTB 
o 
o 
o 
o 
;ENO TAPE TEST. WRITE TO EOT AND 
aHALT AFTER MESSAGE. NOTE ERRORS 
;ALONG THE WAY 
JSR @INTIL 
JSR ETTA 
~SR @IMESS 
Meye 
SKP8Z lTO 
J~P .... 1 
ERHLT 
LOA 3,45 
ISZ .3.3 
JMP ETT+1 
JMP E1T+1 
STA 3.£1T8 
lORST 
WRITE -
177 --
SKP8Z .MTA 
JMP .-1 
DIA 1,.MTA 
LOA 2.C1000 
ANO# 2.1,SZR 
~MP ENOT 
OlA 1 •• MTA 
LOA 2.C70644 
ANOj:# 2.1.SNR 
JMP ETTA+l 
JSR @IMESS 
MSTAR 
OIA 1,.MTA 
JSR @IPOCT 
JMP ETTA+l 
JSR @IMESS 
MENOT 
JMP @ETT8 
o 

lEND TAPE OK 

;SET CA & we TO 0 

;WRITE 

; REA,D ST A TUS 

;END TAPE 

;NO EOT, NO ERRORS 
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;wRITE LOCK lEST 

O~136 00624-7 WLT: .JSR @INTIL 
04137 004411 ..JSR INWLT 
04140 006251 JSR @I,IJ!ESS 
04141 003143 Meye 
04142 063511 SKPBZ TTO 
04143 000777 JMP .-1 
04144 034045 LOA 3,45 
04145 011403 ISZ 3,3 
04146 000771 .JMP wLT+1 
C'+147 000770 J~'P ',JLT+l 
04150 054456 INWLT: STA 3,RINwL 
0'+151 062677 lORS! 
O~152 OU6265 REwIND 
OL+153 006271 STATUS 
04154 100205 100205 
04155 000402 JMP .+2 ;RING IN OR OTHER TROUBLE 
04156 OOOq·Qiy JMP .+4 ;RING OUT 
04157 006271 STATUS 
0'+160 100201 100201 
0~161 008772 JMP .-6 ;RING OUT OR OTHER TROUBLE 
04162 006271 STATUS ;RI~G IN 
04163 100201 100201 :SKP IF RING IN 
04164 000417 JMP INWLA 
04165 006251 JSR @IMESS :RING IN 
04166 00433~ INWlB 
04167 020135 LOA 0,03000 
04170 Cll 04 37 STA O,INWLD 
04171 006271 SlATUS 
04172 100201 100201 
04173 000410 JMP INWLA ;GOT RING OUT OR UNRDY 
04174 006300 wAIT 
04175 OJ0112 Cl00 
04176 014431 OSZ INWLD 
04177 QOD772 JMP .-6 
04200 08625.1 JSR @Ir"ESS n~,AITED LONG TIME 
04201 001.,365 INWLH 
04202 002424 Ji"'P @RINWL 
04203 020161 IN~LA: LOA OtM4 
0420'+ 0"ou23 STA O,If\4WLD 
04205 062677 INwLF: rORST 
04206 006265 REl.JIND 
04207 0062~'1 STATUS 
0~210 lC0205 100205 
04211 0OO77~ ~MF .-4 fRING IN OR OTHER 
04212 006277 WRITE ;OK RING OUT 
0'+213 000102 102 
04214- 063522 SKP8Z .MTA 
04215 000777 JMP .-1 
04216 006271 STATUS 
04217 110205 110205 
04220 00040~ JMP INWLC ;NOT !LLEGAL OR OTHER ERROR 
04221 062677 IORST -. 4ILLEGAL 
04222 0004Q1 .+1 
04223 002403 JMP QlRla\i~L 
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O~22t; U042'T6 INwLC: ERHLT lAC1=EXPECTED STATUS 

;ACQ=ACTUAL STATUS 
0'+225 002401 JMP @RIN~L 
O~226 000000 RINWL: a 
04227 000000 INwLO: a 

;TIMER SUSROUT I \~E 

. TIMER , 
# MS TO ~AIT (MAX) 
EXIT STATUS 
TIMEOUT RETURN 
GOOD RETURN 

0'+230 o 541~23 XTIM: STA 3.RTIM 
04231 032~22 LOA 2,@RTIM ;GET TIME 
0'+232 050423 STA 2,TIMCTR 
0'+233 010420 ISZ RTIM 
04234 032417 LOA 2,@RTIM ;GET STATUS 
04235 050417 3TA 2,TSTAT 
O~236 OlOL;15 ISZ RTIM 
0~237 024415 XTIM.: LOA 1,TSTAT 
042'+0 060422 OIA O •• MTA 
0'+241 123400 AND 1.0 
04242 122405 SUB 1.Q.SNR 
04243 000406 JMP XTIMl ;CORRECT STATUS 
0'+2'+4 OQ6300 WAIT ;STALl. 1MS 
04245 000073 C1 
042'+6 014407 OSZ TIMCTR 
0!t247 QOO770 JMP XTIM. 
0'+250 002403 ·JMP @RTIM 
O~251 010402 XTIM1: ISZ RTIM 
0'+252 002401 JMP @RTIM 
O!;.253 000000 RTIM: 0 
04254 000000 TSTAT: 0 
0'+255 '000000 TIMeTK: 0 

TIMER 
" MS TO WAIT (MAX) . EXIT ON OONt: OR TIMEOUT t 

; 
O~256 054Lt13 XTMD: STA 3,RTMD 
04257 031400 LOA 2.0.3 ;GET TIME 
04200 050412 STA 2.TMDCTR 
O~261 O!.()410 ISZ RTt-,O 
04262 063722 XTl"10. ! SKPOZ .MTA 
0~203 002L+06 JMP @RTMD :EXIT ON DONE 
0'+264 006300 wAlT 
O~2b5 000073 Cl ~STALl.. 1 MS 
04266 014404 OSZ TMOCTR 
04267 000773 JMP XTMD. 
04270 002401 ~MP @RTMO ;EXIT ON TIMEOUT 
04271 GOOOOO RTMD: 0 
0'+272 000000 TMDCTK: 0 

;TE:5T PHASE ENCODED 
; , TEST SWITCH 1 



PAGE 54 , ON: MODIFY STAT TO 2X 
OFF: r-100 1: F Y STAT TO OX . EXIT 'HETU;\N t 

; 
0'+273 054426 XTPN: STA 3,TPNR 
O~274 175400 INC 3,3 
0'+275 O(!4222 LOA l,S\.;TSV 
04271b 030122 LOA 2.CLJOO 
04277 133404- AND 1.2.SZR ;IS TAPE PE 
04300 000407 JMP XTPN. 
OLJ301 02 :+102 XTPN1: LOA 1.C20 ;NO 
04302 124000 CO~1 1.1 ;CHANGE BIT 11 TO ZERO 
0'+003 031!+GO LOA 2,0,3 
0'.304 133 1+00 AND 1.2 
01. .. 305 051400 STA 2.0.3 
04306 OC2l~13 JMP @TPNR 
04307 030223 XTPN a : LOA 2.ITLP 
04310 153t~04 AND 2.2.SZR 
0'1-311 000770 J~p XTPNl ;IF NOT FIRST OP AFTER LP 
OLJ312 031400 LOA 2,0.3 ;CHANGE BIT 11 TO 1 
OLJ313 02~lO2 LOA l,C20 
0'1-314 124000 COM 1.1 
04315 133400 AND 1,2 
0'+316 132000 AOC 1,2 
04317 051400 STA 2.0.3 
04320 002401 JMP @TPNR 
04321 000000 TPNR: 0 

;SKIP ON NRZ MO)E 

TEST SWITCH 7 
RETURN IF 1 

; INC RETURI'J I~ 0 
; 

04322 0544-01 XBPPE: STA 3.BPPER 
04323 024222 LOA 1,SwTSV 
04324 030122 LOA 2,C400 
Oq.325 1.:5340"+ AND 1.2.SlR ;EXIT IF NRZ 
04326 002403 JMP @8PPER 
O~327 DIO~02 ISZ BPPER 
04330 002401 JMP @8PPER 
0'f.331 CanODO BPPER: 0 
0'+332 060022 CDC;'., : 060022 
0"333 000000 EI~GPR (j : 0 
0't33'-f. 005215 INWL6: .TXTE !<215>(12) 
O~335 142722 RE 
O'f.336 147515 MO 
Oq.337 1LJ2526 VE 
Oq.34D 1536<+0 W 
04341 144722 RI 
04342 lL+272i+ TE 
043l+3 142640 E 
04344 040516 NA 
0'+345 11+6102 BL 
Cq.346 120305 E 
04-347 1~!.t722 RI' 
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Q'J350 043516 NG 
04351 120056 • 
0'+352 147504 DO 
0'+353 152116 NT 
0'+354 051640 S 
04355 14772'+ TO 
04356 120120 P 
0'+357 151120 PR 
0'+360 0'+3717 OG 
0'+361 0'+0722 RA 
O~362 02;115 M. 
0'+363 1202~O 
0'+364 0002:.tO ! 
04365 005215 IN~LH: .TXTE !<215>(12) 
0'+366 151327 wR 
04367 152311 IT 
04370 120305 E 
04371 147714 LO 
04372 045703 CK 
0'+373 0'+1240 8 
04374 152311 IT 
04375 147640 0 
Ol.f.376 143306 FF 
0'+377 120072 • • 
0'+400 030261 10 
0~401 131060 02 
04402 1.30460 01 
04403 000240 
04404 005215 NGDLS: .TXTE 1<215><12) 
0'+405 147516 NO 
O~~O6 0.,2240 0 
0'+407 152101 AT 
OL~'+lO C26501 A-
04411 O!+071t.; LA 
OQ412 l1t272l+ TE 
04413 Cit 12'+ a 8 
OC+1.t14 152311 IT 
0411-15 000000 ! 
04'+16 005215 NOOle; .TXTE 1<215>(12) 
04417 151120 PR 
04420 051705 ES 
0!+'+21 120123 S 
04~22 152123 ST 
O'+~23 050317 OP 
O~424 0406'+0 A 
Ot+tt.25 042116 NO 
04426 1"416 /+ 0 C 
04'+27 OLt7317 ON 
04430 144724 T1 
O~~31 052516 NU 
04432 120305 E 
Q4-L+33 000000 ! 
04434 005215 MSTAR: .TXTE ,(15)<12) 
0 4 435 1'51305 ER 
04436 l'; 77 22 RO 
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04437 120322 R 
04 .... 40 152123 ST 
04441 152101 AT 
04442 051525 US 
04443 1432l~ a F 
0441+4 1'+6317 OL 
04445 147714 LO 
04446 1"t4727 wI 
04'+47 043516 NG 
04450 153640 ~ 

04451 1'+472~ RI 
0 .... 4-52 lLt2724 TE 
04453 120240 
04454 ooo~oo 
04455 005215 MENOT: .TXTE ,(15)<12> 
04456 0 1+7305 EN 
04457 12010~ U 
04460 040721.4 TA 
04461 1~2520 PE 
04462 000000 t 
04463 054424 STA 3.LOOPR 
04464 176520 SUBZL 3.3 
04465 000403 ~MP .+3 

;*********** 
SEl UP * 

;******~**** 
04466 05~421 ENTER: STA 3.LOOPR :LOOP ITERATE RETURN 
04467 0341.+10 LOA 3.ITR ;THIS ROUT1NE INITIALIZES 
O~t+70 054410 STA 3,ITRCT ;EACH TEST 
04471 175400 SUB 3.3 
04472 054223 STA 3.ITLP 
04'+73 054406 STA 3,ESWIT 
0447'+ 054406 STA 3.ERRCT 
04475 052677 IORST ;.1/0 RESET 
04476 002411 ~MP @LOOPR 
04477 000012 ITR: 12 
04500 000000 ITRCT: 0 
04501 000000 ES~IT: 0 
04502 000000 EHReT: 0 
0'+503 000000 t{ETURN: 0 
0450'+ 000000 SAV2: 0 
0'+505 000000 SA"l: 0 
04506 000000 s.~ v 0 : 0 
0'+507 000000 LOOPH; a 

;****:t:**,** 
; LOOP * ;********* 

04510 054773 CYCLE; STA 3,RETURN ;ENO OF TEST ITERATION 
04511 050773 STA 2,SAV2 ;ROUTINE 
0'+512 044773 STA l,SAVl ;SAVE THE ACSf 
0'+513 040773 STA O,SAVO 
0451'+ 010223 !SZ ITLP 
0'+515 014763 DSl ITRCT 
04516 000436 JMP eyers ;NOT 100 Tl=FS ITERATED 
Ot+-517 034760 LuA 3"ITR ;RESET ITERATION CNT~ 
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04520 054760 STA 3,ITRCT 
04521 074477 READS 3 
04522 0.30757 LOA 2,ES~IT ;IF S~ITCH 2=(1) 
04523 175120 MOVZL ,3,,3 ;AND A ERROR HAS OCCURED 
04524 175100 MOVL 3,3 ,THE ERROR kATE XTLl 
O~525 151005 MOV 2,2,SNR ;BE PRINTED 
04526 OOO~17 JMP NOEX 
04527 175103 MOVL 3.3,SNC 
0'+530 000421 JMP PCENT-1 
OQS31 006234 JSR @ICRLF ;PPTET CARRIAGE 
0~532 024750 '.OA 1.ERRCT 
0'+533 030115 LOA 2,C14~ 

0453'+ 004537 JSR MULT ;AC1XAC2 
04535 030742 LOA 2,ITR 
0'+536 OG'-rJ.t'73 JSR DIVID ;AC2-1/AC2 
04537 OOSit67 .JSR @IPDEC ;PR!NT VALUE 
0'+540 020~12 LOA O,PCENT . ; c: X A 1\:1 P l E : 307 
04541 006463 \JSR @ICHAR 
045'+2 063611 SKPDN TTO ;~AIT DONE FLAG 
0'+5'+3 000777 JMP .-1 
04544 000405 JMP PCENT-l 
04545 020741 NOEX: LOA O,SAVO ;NORMAL E~IT, NO ERR 
04546 J2!';"737 LOA 1.SAVl 
04547 iJj073~ LOA 2.SAV2 
04550 002733 JMP @RETURN 
04551 lO2~Ol SUB O.O,SKP 
04552 000245 PCENT: 245 ;CHARACTER 
01+55.3 0,+0727 STA Q.ERRCT ~RESET ERROR COUNT 
O!+554 020732 C'rCTS: LOA Q.SAVO ;KESTORE .ACS 
04555 024730 LOA l,SAV1 
04556 030726 LOA 2,SAV2 
O~557 03!1-722 LOA 3.ESWI. 
04560 17500lf. ,.,,0 V 3.3,SZR 
04561 074477 READS :3 
04562 062677 IORST 
04563 175113 l"10VL# 3.3.SNC ;SwITCH 0 
0456'+ 002723 Ji.,P @LOOPR ;(l):LOOP ROUTINE 
04565 002716 JMP @RETUHN ; (O):r>ROCEEO TO NExT TEST 

;********** , EHAlT * c********** 
0'+566 054715 ERR: STA 3,RETURN ;ERROR SUBROUTINE 
04567 050715 STA 2.SAV2 
0'+570 044-715 STA 1.SAVl 
04571 040715 STA O.SAVO 
01+572 034707 LOA 3.ESWIT 
O~573 175005 \'10V 3,3.St~R 

04574 000407 JMP ERRl 
0'+515 030707 ERET: LOA 2.SAV2 ;RESTORE ACS 
04576 024701 LOA 1,SAVl 
04577 020707 LOA Q,SA'JO 
04600 OlO7J2 ISZ ERRCT :CCUNT 
04601 101000 NOP 
0'+602 002701 JivtP @RETURN ;E;(IT 
04603 03'+700 (RR1: LOA 3,RETURN :ERRQH. C~31=OC 



0~60~ 063077 
O~605 054674 
01+606 074477 
O~607 175100 
04610 175113 
04611 004402 
04612 000763 
0&;,613 054666 
0'+614 006234 
O~6.l5 006251 
0'+616 00'+627 
0'+617 020S6Lf 
0'+620 1261)00 
Q4621 107000 
04622 00'+456 
04623 002656 
04624 OO!.t755 
04625 005026 
04626 004703 
OLt627 041520 
04630 000011 
04631 054424 
04632 03442'+ 
04633 125120 
0'+634 101100 
04635 1~2412 
04636 1~2400 
O'~637 125100 
04640 175404 
046'+1 OOD773 
04642 002413 
04643 102460 
04644 054411 
04645 034411 
04646 125203 
04647 181201 
0~650 143220 
04651 17540Q 
04652 000774 
04653 125260 
04654 002401 
O~655 000000 
04656 177760 
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HALT ;OPERATOR, SET SWITCHESI 
STA 3,ESWIT 
READS 3 
MOVL 3,3 
MOVL# 3.3.SNC ;LOOK AT SWITCH 1 
JSR [PRINT ;FRINT ERROR OATA 
Ji"'P ERET 

EP~INT: STA 3,ESWIT ;ERROR MESSAGE PRINTER 
JSR ~ICRLF .PRINT CARRIAGE 
JSR @IMESS ;AND HEADER 
HEADER 
LOA O,RETURN 
AOC 1,1 
ADO 0,1 
JSR POCT ;PC OF ERROR 
JMP ~ES~IT ;RETUKN TO CALL 

ICHAR: CHAR 
ITYPE: TYPE 
IPOEC: POEC 
HE~'OEH: • TXT fPC 
(11)1 
DIVIO: STA 3.MSAV ;DIVIOE 

LOA 3.M20 ;AC2-1/AC2 
MOVZL 1.1 ;RESULT IN ACl 

o LaO P : /'JIO V L ,), 0 
SU8# 2.0.SZC 
SUB 2.0 
MOVL 1,1 
INC 3,3,SZR 
JMP OlOOP 
JMP @MSAV 

MULT: SUSC 0.0 ,MULTIPLY 
STA 3,MSAV ;AC1XAC2 
LOA 3,M20 ;ANS IN ACO-1 

MLOOP: MOVR 1,1.SNC 
MOVR O.O,SKP 
ADDZR 2.0 
INC 3,3.SlR 
JMP MLOOP 
MOVCR 1.1 
JMP @MSAV 

MSAV: 0 
r-120 : .. 2 0 
;TTC NOW INTERRUPT PACKAGE 
I"MES:S" PRINTS ASCII I"1I:..SSAGES AS SPECIFIED 8Y ASSEM8L 
;"CHAR" PRINTS ASCII CHA.R~CT£R. C(O)R.C(O)L MUST BE 0 
;WILL RETUH~l +2 IF C(O~i=O,COKRECTS THE PARITi,AS SIMUL. 
;"TYPE" PRINTS C(O)R. MJST HAVE ptiOP[R PARITY. HETUKN IS 
;TO CALL+l.REPLACE THIS ROUTINE WITH INTERRUPT TYPE IF 
IOESIHED "CRLF" PRINTS ~ CARRIAGE F<ETUHN 
t"CRLJ-" PRINTS A CARRIA3E RETURN 
;"POCTu PRINTS C(l) IN :iCTAL FOLLOWED BY A TAB 
:"PDEC: PRINTS e(l) IN JEC!MAL,LEADING ZEROS SUPPRESSEO~ 
;FOLLUwEO BY A TAB. 

04657 054546 MESS: STA 3.MESSR ;PRINT A TEXT MESS~GE 



04660 010545 
0~b61 031400 
04662 021.+121 
04663 021000 
04664 125112 
04665 123701 
04666 123401 
04667 151400 
04670 124000 
0'4-671 004464 
Ol+672 OOll771 
04673 063511 
04674 000777 
04675 002~30 
04676 020525 
04677 l01rOl 
04700 020107 
04701 030433 
04702 000403 
0'+703 030441 
0'+704 020517 
Ot+705 054447 
o '+ 7 0 e a 4 0 4 1-+ 5 
04707 050401 
04710 000000 
04711 010777 
04712 C34442 
04713 020503 
04714 151005 
04715 000440 
04716 034435 
04117 102400 
04720 146512 
04721000405 
04722 146400 
04723 034101 
04724 101,+00 
04725 000773 
04726 151235 
04727 03~107 
04730 054423 
04731 163000 
04732 llOl,423 
0'+733 000755 
04734 030425 
04735 100000 
O~73b 010000 
04137 001000 
04740 000100 
0474! 000010 
047';2 OOCOOl 
047'+3 oanoeo 
047'+4 030435 

000012 
0~745 023420 

PAGe:: 59 
ISZ MESSR 
LOA 2,0,~ :C(2) POINTS TO MESSAGE 
LOA 1,C377 ;A a BIT MASK 
LOA 0,0,2 ;C(2)=DATA ~ORD 
MOVLU 1,1.SZC 
AN OS 1.O.SKP 
AND 1.0.SKP ;C( )=OATA CHARACTER RIGHT 
INC 2,2 ;THEN TO NExT ~ORD 
COM 1,1 ;FLIP BASE 
JSR CHAR ;PRTor 
J~P MESS+4 ;ANOTHER 
SKPBl lTO 
JMP .-1 
JMP @MESSR '~AST 

OCT: LOA Q,CH240 
MOV O.O,SKP 

POCT: LOA 0,C60 
LOA 2,OCTAB ,PRINT C(l) IN OCTAL 
JMP .+3 

POEC: LOA 2,DECTB ;PRINl C(l) IN DECIMAL 
LDA O.CH240 ;SUPPRESS LEADING zEROS 
STA 3,RAORET ;80TH ENTRYS PkINT NUMBER 
STA O,zsupp ;THEN TAB TO NEXT POSITION 
STA 2,.+1 

DECOCT: 0 ;A"LOA 2,TA8LE" INSTRUCTION 
~sz .-1 
LOA 3,RAORET ;SETUP "TASu AT END 
LOA O.CHTAB 
MOV 2.2.SNR ;IF TABLE ENTRY=O 
JMP CHAR :£XIl WITH TAB 
LOA 3,ZSUPP tZERQS SUPPRESS STUFF 
SUB 0.0 
DECOO: 'SUBL# 2,1.SZC 
JMP DECP 
SUB 2.1 ;FORM THE DIGIT 
LOA 3.C60 
INC 0.0 
JMP DECOO 

DECP: MOVZR# 2.2.SNR 
LOA 3.C60 
STA 3.ZSUPP ;C(O):DIGIT 
ADO 3.0 :MAKE ASCII 
JSR CHAR ;PRINT 
JMP DECOCT ;SET EXT DIGIT 

aCTA8: LOA 2 •• +1+.-DEC~CT 
100000 
10000 
1000 
100 
10 
1 
o 

DEeTS: LOA 2 •• +1+.-DECOCT 
.RDX 10 

10000 
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0'+746 001750 1000 
04747 0OO14~ 100 
04750 000012 10 
0'+751 000001 1 
04752 000000 0 

000010 .ROX 8 
04753 000000 ZSUpp: 0 
0~754 acaeoo RACRET: 0 
04755 054442 CHAR: STA 3.CHRET :PRINT C ( a ) RIGHT 
0'+756 101325 MOVZS O~O,SNR ;KETUKN .2 IF NULL 
0'+757 OOluOl JMP 1,3 
0'+760 0'404 1+0 STA O,CHSAV 
0'+761 176000 ADC 3,3 ;COMPUTE THE PARITy 
04762 117000 AOD 0.3 
04763 163L+Oq. AND 3,O,SZR 
04764 000775 JMP .-3 
04765 176660 SUBCR 3.3 ;COMBINE PARITY ~ITH CHAR 
0'+766 0204':2 LOA Q,CHSAV 
0'+767 163300 AOOS 3,0 
04770 O.!4426 CHAR1: LOA 3,CHTAB :1S THIS A TAB 
04771 116405 SUB 0 .. 3.SNR 
0'+772 OC0403 JMP .+3 ;YES 
04173 004433 JSR TYPE :NO PRINT IT 
04774 002423 JMP @CHRET ;EXIT 
O~775 020424- LOA O,CHORZ ;SIMULATE A TAS 
04776 O,3L+42'+ LOA 3,CHARZ ;VIA 1 TO 8 SPACES 
04777 117405 AND 0.3.SNR 
05000 002417 JMP @CHRET 
05001 O:20~22 LOA O,CH24Q 
05002 004424- JSR TYPE 
05003 DOO772 JMP .-6 
05004 05'+420 CRLF: STA 3.CRLFR ~SAVE RETURN 
05005 (20411) LOA 0,C215 
05006 004747 JSR CHAR .PRINT CARRI.AGE AND LF 
05007 020405 LOA 0,C212 
05010 004-745 JSR CHAR 
05011 102400 SUB 0.0 
05012 O!.t0407 STA Q,CHORZ ~CLEAR ~ORZ POSITION 
05013 002'+11 JMP @CRLFR lEXIT 
05014 000212 C212: 212 
05015 OC0215 C215: 215 
05016 000011 CHTAS: 11 
05017 000000 Cr.f(.ET: 0 
05020 000000 ChSAV: 0 
05021 000000 CH0RZ: 0 
05022 OOOOU7 CHARZ: 7 
05023 0002!.+O CH2

'
.0: 240 

05024- 0130000 CRLFR: 0 
05025 000000 MESSR: 0 
05026 054-412 TYPE: STA 3.TYPRET ;TYP€: THE C(O)R IF 
05027 010772 !SZ CHCRZ 
05030 074-~77 READS :3 ;SWITCH 1 \ 0 ) , 
05031 175100 MOVL 3.3 
05032 175102 ,,",O\IL 3t3tSZC 
05033 002405 ~MP @TYPRET :lNWiAIT TYPf.. (XIT, 
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0503~ 063511 SKP8Z TTO 
05035 000777 JMP .-1 
05036 061111 DOAS O.TTO 
05037 002401 JMP @TYPRET 
05040 000000 TYPRET: 0 
050~1 000000 LAST: 0 

\VCFS: 
07442 062677 IORST 
07443 020136 LDA 0, M2(j;;:J;(/J 
07444 063022 DOC (/J, .MTA 
07445 001400 JMP 0, 3 

.END 
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000411 AO 00055 00411 u3052 
000415 Al OO~15 

000606 A10 00606 
000617 All 00b17 
000630 A12 00630 
000642 A13 00642 
000651 A14 OD651 
000654- Allot.1 00654 00665 
000666 A15 00666 
000702 AlES 00702 
000717 A17 00717 
000731 AlB 00731 
000743 Al·S.l 00743 00747 
000754 A18.2 00754 00760 
000765' A19 00765 
000767 A19.1 00767 01003 
000421 A2 00'121 
001011 A20 01011 
001013 .A20.1 01013 
001032 A21 01032 
001056 A22 01056 
001062 A22.1 01062 01111 
001064 A22.2 01057 01064- 01110 
001112 A23 01106 01112 
001116 A23.1 01116 Olltf5 
001120 A23.2 01113 01120 Oll~~ 

0011~6 1424 01142 01146 
001166 A25 01166 
001175 A26 01175 
001206 '(\27 O120E! 
001231 A28 00221.4- 01231 
000425 ~3 00425 
001246 A30 01246 
001277 A31 01277 
001326 A32 01326 
001355 ~33 01355 
001361 A33.1 01361 01430 
001364 A33.2 01356 01364 01'+27 
001431 {'34 01~25 01431 
001435 A34.1 01435 01504 
001440 ,l34.2 01432 01440 01503 
001505 A35 01501 01505 
001542 A36 015'+2 
001577 A37 01577 
001623 A38 01623 
001645 A39 00225 01645 
000431 ~4 00431 
001704 ~40 0170'+ 
001135 A41 01735 
001770 A42 01770 
002042 A43 02042 
002106 A44 02106 
002152 A4-5 02152 
002220 A ' ... 6 00226 02220 
002261 A47 02261 
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002322 A~8 02322 
002363 A~9 02363 
002373 A49.1 00227 02373 
002375 A4-'3.2 00230 02375 
000442 AS 004!.t2 
002433 A50 00231 02217 02433 
0024'+3 .A50.l 02443 02~52 
002'467 A50.2 02467 02t.t75 
002512 A51 02512 
002522 A51.1 02522 02531 
002546 A51.2 02546 02554 
002571 A52 02571 
002601 A52.1 02601 02610 
002625 A52.2 02625 02633 
002650 A53 02650 
002660 ~'53 .1 02660 02667 
00270'+ A53.2 0270'+ 02712 
002736 A54 02736 02717 
002746 A54.1 02746 03011 
003016 AS5 00232 03016 
000451 A6 00451 
000453 AG.l 00453 00473 
000'+56 Ab.2 00452 00456 00462 00'+72 
000463 .A6.3 00463 00471 
000474 A7 00466 00474 00506 
000507 A8 C0507 
000517 A8A 00517 
000530 0488 00530 
0005'+1 ABC 005'+1 
000552 A80 00552 
000600 ,1.9 00600 
000563 A'-'I:" o~ 00563 
000233 ABTOF 00233 01211 
000246 AHALT 002~6 00302 
004331 2PPER O~322 04326 04327 04330 04331 
006255 8SPAC 00302 01170 01235 01305 01612 U1f.3t.t 01716 

02230 02271 02332 02402 02502 02561 026~O 

02717 
003100 8TOF 0023.3 03100 
006254 BYPAS 00302 01206 01577 01774 02727 
000073 Cl 00073 04245 04265 
000101 C10 00101 00753 01072 01126 01411 01465 01531 

01560 03201 03741 
000112 C100 00112 00663 01303 01336 01347 C1E-63 01721 

01753 01711 0250& 02565 02644 02723 03003 
03346 03Lt20 03524- 03532 03572 03600 03105 
OLt175 

000123 C1000 00123 03017 04057 04116 
000121 C1004 00127 01660 
000113 C103 00113 01321 01763 
000114 C1O'+ 00114 01730 
000140 C1Ott2 001'+0 OOb21 0056~ 

000151 ell0a 00151 01161 
000152 C1252 00152 00432 
000115 C144 00115 0'+533 
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000116 e150 00116 01216 02761 
QOOl&;6 CloOO 00146 03220 
000150 el777 00150 03226 
000156 elM 00156 037 117 
000211 CIX 00211 00632 0320'+ 03366 03372 
000074 C2 00074 01021 02027 02073 02137 02203 
000102 C20 00102 04301 04313 
000117 C200 00117 03711 04012 
00012'+ C2000 00124- 01661 02365 02771 
000144 C201 00144 
0OO15~ C2{)10 00154 03750 
000126 C2QK 00126 00711 
000125 C2100 00125 03322 034-40 03460 
000141 C2104 00141 00532 00565 
005014 C212 05007 05014 
005015 C215 05005 05015 
000103 C22 00103 03212 
000075 C3 00075 011Lt7 03637 
00010'+ C3C 00104 03357 
000132 C3747 00132 03320 03442 03462 
000120 C375 00120 01262 
000121 C377 00121 01273 04662 
000076 c~ 00076 01150 
000105 Ci+Q 00105 01046 01257 02463 02542 02621 02700 

03206 03405 
000122 C4QO 00122 01674 03735 04276 o~324 
000134- c~ooo 00134 04027 
000133 CLtlO4 00133 
0001~2 C4210 00142 00543 00560 
000143 Ct;.21T 00143 00554 00567 
000130 C4:-< 00130 03634 03714- 03730 
000077 ~c:; 

\"",-....i 00077 
000106 e50 00106 
000155 C5164 00155 03745 
OOOl~3 C5252 00153 00443 0045l; 
000213 C5X 00213 03210 03573 0'+017 04111 
000107 CeQ 00107 03415 OLt7QO 04723 04727 
000100 C7 00100 03200 03641 03725 
000110 C70 00110 00651 03623 
000172 (:7064 00172 0'+122 
000111 C77 00111 00464 03515 03563 
000131 C7700 002.31 03530 03576 
OC0214 cc~x 00214 03211 
004332 CDCM 001'+7 04332 
000056 CE~JD 00056 03234 
005023 CH240 04676 0470'1- 05001 05023 
004755 CHAR 04624- 04671 0!4-715 0~732 0,+755 05006 05010 
00'+770 CHARl 0'+770 
005022 CHARZ 04776 05022 
006256 CHECK 1)0302 01'1-16 011+72 01536 01573 02036 02102 

021~6 02212 0225:J 0231-S .02357 02427 
005021 CHORZ O't775 05012 05021 05027 
005017 CHRET 0'+755 04774- 05000 05017 
005020 CHSAV 04760 04766 05020 
005016 CHTAB 0'+713 O~770 05016 
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003002 eKED 0274-5 03002 
006257 CLEAR 00302 01377 01453 02010 0205~ 02120 02164 

02233 02274 02335 02405 
000057 CMTA 00057 00451 
003355 CNiR 03317 03332 03347 03352 03355 
005004- CRLF 00234- 05004 
00502'+ CRlFR 0500Lt 05013 05024-
003660 CSTAR 03632 03051 03653 03660 
003632 CST~T 00235 03632 
000215 erR 00215 00706 00707 00742 00746 00752 00757 

00773 00777 03470 03412 
000212 ex 00212 01215 01260 02016 02062 02126 02172 

022'+1 02302 02343 02413 02462 02541 02620 
02677 02762 03205 03360 03404 0.3414 03501 
03525 03621 

004510 CYCLE 00236 0'+510 
004554 C,eTS 0'+516 04554-
000135 03DOG 00135 04167 
000137 C500 00137 02441 02455 02477 02520 02534 02556 

02577 02613 02635 02656 02672 02714 
004710 OECCC 04710 0'+733 04734 0~7'+4 

004720 DEcoa O~720 04125 
004726 DEep 04721 04726 
0047'tL+ J..:ECT8 04703 C4744 
003233 :C:Vl 03224 03233 
000221 DEVIC 00221 00467 0104.3 03215 03230 
000410 ClAG 00404 001+10 
003305 w!LLA 03243 03277 03305 
003306 CILLB 03245 03301 03306 
003262 C;LLI 00237 03262 
000216 GILLY 00216 03276 03663 
004631 iJlVIO 00240 04536 04631 
000171 ellOQ 00171 03271 
004634 JLOOP 0'+634- 0'+641 
0037bO ULT 00407 03760 03770 03771 
003772 OlTA 00241 03761 03772 
004070 OlTS 03772 u4056 04061 0'+070 
00'+071 OlTC 03774 04031 04036 O~O54 04071 
004072 OlTO 03775 04041 04051 00.+072 
004073 CLTE J3776 04021 0'+032 04033 04073 
004-016 OLT.l G4C16 04062 
000050 ::GGS OC045 00050 
0062ql.t EhALT 00302 00413 00417 00423 00427 00440 0041+7 

i. 00460 00501 00515 00526 01)537 00550 00501 
00576 0060'+ OOb12 00615 00623 00('26 00635 
00647 00657 00671.1- 00700 00714 00725 00740 
00750 00761 01001 01005 01017 01025 01030 
01036 010~1 01045 01053 01070 01076 01101 
Ql12q 01132 01135 01164 01173 Q12DO 01204 
01224 01227 01241 01244- 01252 01271 01275 
01320 0132'+ Oi335 01346 01353 01.372 01376 
01 .... 03 01407 01'+15 01420 OlL+UE) 01452 01457 
01463 01411 0147!.t 01515 01523 01527 'J15J:i 
01540 01553 0156u 01564- 01572 01575 0:'611 
01621 01633 01643 o 165 J

.;- 01671 01702 01713 
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C1727 01'733 O174/t 01762 01766 02006 02024-
02032 020'+0 02052 02070 02076 02104- 02116 
02134 02142 02150 02162 02200 02206 0221'+-
02227 02247 02257 02270 02310 02~20 02331 
02351 02361 024C1 02lT21 02431 02440 02450 
02501 02510 0251-' \)2527 02560 02561 02576 
02606 02~37 026'+0 02655 02665 02716 02725 
02773 

00'+333 ENOPR 00056 04333 
004132 ENGT 0'+120 04132 
004466 ENTER 00242 00243 04466 
00'+613 EPRIN 04611 04613 
000244 ER 002'+4 00302 
006260 ERASE 00302 00670 0070.3 00733 02135 
004575 [RET 04575 04612 
004246 ERnLT 00302 04102 04224-
004566 ERR 002'+4 04566 
004603 E,~Rl 0457~ 04603 
004502 ERP.CT 0'+474 04502 04532 04553 04600 
004501 ES~IT 04473 Oij501 04522 0"+507 04572 04605 0'+613 

0'+623 
003022 ETST 03022 
004074 EiT 00406 0407'+ . 04105 04106 
004107 ETTA 00245 04075 0'+107 04124 04131 
004135 ETTe 04-107 0'+13£+ 0'+135 
000055 FIRST GOQ55 03216 
004-121 FTT.l 04121 
006261 GEN 00302 OOi66 01012 01063 01117 01363 01437 

01507 01544 01602 01624 02736 
003217 G~OR 03217 03236 
00'+62-' HEAOE 0'+616 04627 
003174 HEN,t\ 03171 03173 03174 
000224- IA28 00224 01207 
000225 IA39 00225 01600 
000226 !A46 00226 01773 
000227 rA~91 00227 02367 
000230 I.nl+92 00230 02372 
000231 rASO 00231 01775 
000232 IA55 0023.2 02730 
000254 .t8PPE 0025'+ 00302 
000255 ISS? 00255 00302 
000061 l8lii=F 00061 01410 01464- 01530 01565 01672 02013 

02026 02057 02072 02123 02136 02167 02202 
02236 02251 02277 02312 023t~o 02353 02410 
02423 03313 03340 033~2 03535 

004624 ICHAR 045'+1 0462'+ 
000256 ICHK 00256 00.302 
000235 IC~ST 00235 00656 
000257 lCLR 00257 00302 
000234 ICRLF 00234 04531 04-614-
00040'+ IOIAG 00400 00404 
000407 IDLT 00403 00407 
000020 IOXO 00020 027u;, 02746 02751 03465 03466 03~71 

000021 lOXl GOG21 01061 01103 01107 01115 01137 01143 
01360 01422 0142~ 014-34 01476 01502 
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000022 IOX2 00022 03311 03312 03324 Q33tt5 03351 
000023 IDX3 00023 03314 03315 03327 0333£+ 03L+32 03ltltLt 
000021.+- IOX'+ 00024- 0343'+ 03435 03446 
000260 IERAS 00260 00302 
000'+06 lETT 00402 004:16 
000261 IGEN 00261 00302 
000262 ILD 00262 00302 
000251 IMESS 00251 03027 03040 03762 04044 OQ-047 04063 

O'tO 76 04125 0'+132 Q1.t1'+0 0'+165 04200 04615 
003163 INITI 002'i-7 03163 
000220 INS; 00220 03527 03537 03575 03605 
000247 INTIL 00247 00410 03760 04074 04136 
004203 IN~LA 0'+164 Jt.t173 0'+203 
004334 INWL8 04166 04334 
004224 IN~LC 04220 OLt 224 
004227 INWLO O~170 O~1'76 O~204- 04221 04227 
00'+205 INWLF 04205 04222 
004365 IN~LH 04201 04365 
004150 INWLT 00250 04137 04150 
004626 I?OEC 04537 04626 
000253 lPOCT 00253 04130 
000263 IRe 00263 00302 
0002bLt I~CNS 0026~ 00302 
003304 lR£T 03163 03303 0330'+ 
000265 IRwO 00265 00302 
000266 IRwS GC266 00302 
000267 ISEL 00267 00302 
000270 ISPC 00270 00.302 
000271 ISTAT 00271 00302 
000272 IT!M 00272 00302 
000223 ITLP 00223 03374- 04307 04472 0451'+ 
000273 I Tj""O 00273 00302 
000274 ITPN 00274 00302 
004477 ITR 04467 04477 04517 04535 
004500 ITRCT 04470 04500 04515 04520 
004625 rTYPE 04625 
000275 rWEOF 00275 00.302 
000405 IWLT 00401 00 .... 05 
000276 IWNS 00276 00302 
000277 Ii .. RT 00277 00302 
000300 11,.JT 00300 00302 
005041 LAST 00060 00061 00062 00063 05041 
003337 LE~V 03331 U3337 
006262 LOAD 00302 02000 o 20'~4 02110 02154 02221 02262 

02323 C2370 02373 
000236 LOOP 00236 0041'+ 00420 00424 00430 00441 00~50 

00461 00502 00510 00527 00540 00551 00562 
00577 00605 00610 00627 00636 00650 U0660 
00701 00710 00730 00764- 01010 01031 01055 
01102 01136 01165 Ol17i4- 01205 01230 01245 
01276 01325 01354 01421 01475 01541 01576 
01622 01644 01703 01731.+ 01767 02041 Q21c5 
02151 02215 02260 02321 02362 02432 025;'J. 
02570 026~7 02726 02774 

004507 L.OOPR 04463 0'+460 04476 0450; 04564 
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003001 LPOIT 02732 02743 02775 03001 03004 03007 
003052 LPRT 03052 
000201 lST 00201 01104 01423 
000207 LST! 00207 01140 01477 
003054 LST79 03053 03054 
003071 LST9 03071 
0030~3 LSTRT 02731 03053 
000165 1~1 00 00165 03467 
000167 M1000 00167 
000157 ~2 00157 02011 Q2055 02121 02155 02234- 02275 

02336 02406 
004656 M20 0'+632 04645 04656 
000136 i"12000 00136 O:tOOl 
000163 i~20 • 00163 
000160 M3 00160 03443 
000161 M4 00161 01306 04203 
000166 1~4CO 00166 02750 02757 
000162 1"~5 00162 01751 
000164 MB 00164 00705 01213 01717 
003143 ;V:CYC 03041 03143 03766 0~077 04141 
004455 I"1ENDT 0'+133 QLt't55 
004657 l'AESS 00251 04657 0'+672 
005025 MESSR 04657 04660 04675 05025 
004646 MlOOP 01+646 04652 
004655 t',SAV 04631 04642 04644 0'+65'+ 04655 
000170 MSKTO 00170 032itO 
00'+'+34 ~STAR 01+126 OL+43l.f. 
0046l.f.3 MULT 01+534 04643 
004032 T\ODl 01+032 
004052 1\;ODlA 04035 04040 0l.f.046 04052 
00440Lf NCOlB 04045 0'+064 0440'+ 
004Lt16 NOCLC OLf.050 04416 
004545 NOEX 04526 04545 
000060 OBUFF OOCGO 01020 01071 01125 02740 02755 03310 

03433 03464 03603 
004676 OCT OLf.676 
004734 aeTAS 04701 04734 
003651 OKRET 03651 03656 03657 
003654 ON 00252 036~5 0365'+ 
000252 ONLOC 00252 03716 
003110 PATl 02001 03110 
003113 P.~T2 02045 03113 
003116 PAi3 02111 03116 
003121 FAj'i 02155 03121 
00312'+ PATS 02222 03124 
003127 PAT6 02263 03127 
003132 PAT7 0232Lt 03132 
003135 PATS 0237Lt 0.3:35 
003140 PAT9 02371 03140 
000147 PCOCM 00147 03222 
OOQ552 peENT 04530 04540 0454'+ 04552 
000063 PCHlrJ 00063 03777 
004703 POEC 04626 04703 
000237 PDILl 00237 0324€. 
000240 POIVD 002'+0 03272 
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000241 FulTA 00241 03030 
0002'+-5 PE T T?\ 00245 03037 
000250 PINwL 00250 03022 
OO~700 POCT 00253 04622 04700 
000173 POINT 00173 01060 01357 
000202 PONTP 00202 0111tt 01433 
000062 PPC~N 00062 04023 
003147 PRB 03030 o 31'~ 7 
004754- RAORE 04705 04712 04754 
003000 RBeT J273~ 02767 02776 03000 
003356 RCHK 03307 03336 03337 0334-1 03356 
003700 ROLAY 03661 03675 03700 
003552 KOS~ 03506 03511 03541 03552 
006263 REftO 00302 011.+00 01454 01520 01555 01615 01637 

01656 
000145 RECTR 0OlLt5 02442 02451 02521 02530 02600 02607 

02657 02666 
00626tt ,,[CNS 00302 
004503 Rt:TUR 04503 04510 04550 04565 04566 04602 04603 

04617 
006265 REwIN 00302 00704 02434 02513 02572 02651 03012 

03023 03032 03045 04011 04152 04206 
003475 RGEN 03453 03454 03474 03475 
004226 RINWL 0'+150 04202 04223 04225 04226 
003551 \J '"' .. ~ "Ku 03512 03513 03543 03550 03551 
003403 RR~~S 03371 03402 03'+03 
00350~ RSFl 03476 03503 03504-
003040 KSTP 03021 03040 
004253 RTIM 04230 Q4231 04233 0'+234 04236 04250 04251 

04252 0'+253 
004271 RTMO U'+256 04261 0i.f.263 04270 0i.f.271 
006266 RWOST 00302 00644 00667 00675 00715 00720 00732 

01167 01232 01247 01300 01327 01332 01362 
01373 01436 01447 01506 01517 01543 0155t+ 
01604 01626 016t+6 01655 01705 01736 01747 
01777 02007 02043 02053 02107 02117 02153 
02163 

003430 RWt:OF 03413 03427 03430 
003617 F<WRT 03560 03561 03611 03616 03617 
00,+506 SAVO 0'+506 0~513 04545 Q455!t Q4571 04577 
004505 5AVl 04505 04512 045t+o O!.+5S5 0'+570 04576 
004-504 SA'J2 0'+504 04511 04547 04556 04567 04575 
000064- S.AvE 00064 
000065 S*-,\VEl 00063 
006267 SELEC 00302 00601 00607 00620 00631 00643 
0002£;3 SETP1 0021+3 00475 00642 00666 00702 00717 00731 

01032 01062 01110 01166 01210 01231 01246 
01217 01326 01361 01~35 G1505 01542 01501 
01623 01645 0170 4 01735 01776 020L;.2 02100 
02152 02220 02261 02322 02363 02433 02512 
02571 02650 G275~ 

000242 SETUP 00242 00411 00415 00421 00425 00431 00'+42 
00453 00507 00517 00530 00541 00552 0056.3 
00600 OObOb 00617 00630 00653 00765 01011 
01155 01175 
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006270 S?ACE 00302 01340 01750 
003751 STATR 03701 03702 03717 03755 03756 03757 
006271 STATU 00302 006~5 00672 00676 00723 00736 007'+3 

01026 01077 01133 01171 01202 01225 01242 
01250 01267 01316 01333 01344 01370 01374 
01405 0144'-" 01450 01'+61 01514 01525 01551 
01562 01607 0161 7 01631 01641 01652 01667 
01711 01725 01742 01700 02004 02022 02050 
02066 0211'+ 02132 02160 02176 02225 02245 
02266 02306 02327 023LT7 02377 02417 03013 
03024 03033 C30'}o 0365't O~153 04157 040162 
04171 04207 04210 

003620 SWTCH 0355'+ 03557 03007 03620 
000222 SwTSV 00222 01146 01662 01673 01770 0236~ 03016 

03176 0.3321 03415 03437 03437 03633 03704 
03710 03723 03730 0!"'275 04323 

00627'+ TEST? 00302 00671 01201 013'+3 01367 01404 01443 
01460 01513 01524 01550 01561 01757 

004255 T I r--~CT 04232 04246 04255 
006272 TIME 00302 01312 02435 02445 02514 02524 02573 

02603 02652 02662 03376 
00'+272 T~DCT O~260 04266 0~272 
006273 T,~DON 00302 00726 00762 01006 01221 01236 01265 

01310 01341 01613 01635 01723 01755 02020 
0206'. 02130 0217!.t U2231 02243 02272 023C4 
02333 02345 02403 024-15 02453 02532 02611 
02670 02765 03425 03S4Lt 03612 03626 

004321 TPNR 04273 04306 04320 Ol.t321 
00Lt25l+ ISTAT 0'+235 04237 O~25'+ 

00502b TYPE 04625 O~773 05002 05026 
00S04(J TYPRE 05026 05033 05037 050~O 
006300 :,.;~IT 00302 00640 03477 O'+17!t 04244 04264-
000217 ';tCCrJT 00217 0352Q 03533 03566 03601 
006275 wEOF 00302 01176 01651 01710 01741 
004136 ... L' 00405 04136 0'+146 04147 
006277 -",RITE 00302 0101£+ 01033 01065 01121 01233 01253 

01301 01330 01365 011+'+1 01511 015'+6 01005 
01627 01647 01706 01714 01737 01745 02.002 
020Q6 02112 02156 02223 0226'+ 02325 02375 
0'+212 

006276 ~RTNS 00302 00721 0073~ 00770 02443 02522 02601 
02660 

000210 X70 C0210 00652 00654 00661 00662 03652 03722 
004322 X8PPE 00254 04322 
003'+04 XBSP 00255 03404 
003307 XCHX 00256 03307 
003324 XCHK. 03324 03333 
003342 ACLR 00257 03342 
003631 XERAR 03622 03630 03631 
003621 XEF<AS 00260 03621 
003453 XGEN 00261 03'.+53 
003431 XLO 00262 03431 
003510 XRD 00263 03507 03510 
003505 XRONS o 026LJ. 03505 
003533 XRO.l 03533 03547 
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003366 XRWO 00265 03366 
003371 XRWS 00266 03371 
003476 XSEL 00267 03476 
003357 ;(SPC 00270 03357 
003734 XSTAl 03721 03727 0373'+ 
003701 XSTI\T 00271 03701 
003754 XSTT. 03740 03743 0375'+ 
00Lf.23Q XTIM 00272 O~230 

004251 XTIMl OL+2~3 04251 
004237 XTIM. 04237 042'~ 7 
OO'+25b XTMD 00273 04256 
004262 XTMD. OLt262 04267 
004273 XTPN 00274 0'+273 
00'+301 XiPNl 0'+301 04311 
004307 XTPN. Ott300 04307 
003413 Xwt:OF 00275 03413 
003553 XWNS 00276 03553 
003556 A',JRT 00277 03555 03556 
003601 ). ~,J K T • 03601 03615 
003661 ~WT 00300 03661 
003677 XWTA1 03662 0367~ 03677 
004753 lSUPP 04706 04716 04730 04753 
000066 .1SEC 00066 
000071 .200j\1 00071 
000072 .400M 00072 
000070 .50MS GOO70 006~1 03500 
000067 .5SEC 00067 
000022 .MTA 00302 00422 00426 00433 00434 00444 004-45 

00455 00476 00477 00511 00513 OJ522 00523 
0052'+ 00533 0053L+ 00535 00544- 00545 00546 
00555 00556 00557 00570 00571 00572 00573 
00574 00602 00603 OU610 00611 OOf14 00621 
00622 00624 00525 00633 00634 OOf-55 00712 
00754 00774 01002 01016 01023 01035 01067 
01074 01123 01130 01156 01157 01160 01177 
01212 01214- 01220 01223 01240 01256 01263 
0126'+ 01272 0130'1- 01307 01322 01337 01351 
01'+02 01413 01~5o 014b7 01522 01533 01557 
01570 01700 01720 01722 01731 01752 Oli5lt 
01764 02012 02015 02017 02025 02034 02056 
02061 02063 02071 02100 02122 02125 02127 
02135 021'+4 02166 02171 02173 022C1 02210 
02235 02240 02242 022~O 02276 02301 02303 
02311 02337 . 023~2 023'+"t- () 2352 02407 024-12 
02414 02422 0240-' 02461 02465 02467 02470 
02473 02476 02506 02536 02540 02544- 02546 
025'+7 02S52 02555 Oe!5S2 02615 02617 02623 
02625 02626 02631 026.34 02641 Q2t;74 02676 
02702 02704 02705 02710 02713 02720 02756 
027bO 02764 02770 0.3002 03363 033b~ 03367 
03375 03410 03411 Qj424 03502 005.34 03536 
03540 03602 0360~ 06606 03625 03647 0.3734. 
04013 0-4020 0'+026 a It 0 00 04112 04113 040115 
04121 04127 04214 O~2'+C 04-262 



SECTION II 

RELIABILITY PROGRAM 



;*******************~********~****** 
; WESTEEN PERIPHERALS * 
;MAGN~TIC TAPE RELIABILITY PROGRAM * 

· • 
LISTING NO. AL120010_ * 

. * 
;************************~********** 
;1.A8STRACT 
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THE TAPE CONTROl RELIABILITy IS A MAINTENANCE 
PROGRAM INTENO~J FOR RIGOROUS TESTING 
OF A SYSTEM THAT HAS SUCCESSFULLY RUN 
THE DIAG~OSTIC TEST AND THE TIMING 

: TEST. 
;2.MACHINE REQUIREMENTS 
; NOVA OR SUPERNUVA PROCESSOR 

4K READ/WRITE CORE MEMORy 
TELET,(PE 

:3.SWITCH S£TTINGS 

· t 

3.1 STARTING ADDRESSES 
NOTE 
SWITH 0 MUST BE SET BEFORE START 
OF PROGRAM IF SYSTEM CONFIGURED 
FOR 6,6,4 PACKI~G ON 7TRK 

400 RELIABILITY TEST 
401 INTERCH~NGE TEST (RD&WR) 
402 INTERCHANGE TEST (RO ONLY) 
~05 TEST LOOP BUILDER 

3.2 CONTROL 
-- SWO=,PtIASE ENCODED 

SW1=INHIBIT PRINTOUTS 
SW3=OONT pHINT PARITY ERRORS 
SW4=OONT R~TRY ON WRITE PARITY ERRQR 
SW5=OONT R~rRY ON READ PARITY ERROR 

;4.0P~RATING PROCEDURE 
LOAD PROGRAM USING THE 8IN~RY LOADER 
q.l RELIABILITY TEST 
SET WRITE ENABLE FOR ALL UNITS TO 
BE TEST~O. STAHr. ERRORS wILL BE 

• REPORTED ON TH~ TELETYPE 
~.2 INTERCHANG~ TEST (RJ3WT) 
MOUNT TAPES ON ALL UNTTS TO BE TESTED 
AND SET THEM IN WRITE P~RMIT. START. 
WHEN ASKED BY P~OG4 REMOVE TAPES AND 
MOUNT ON UNIT T~ THE RIGHT. ERRORS 
ARE REPORTED oN THE rELETYpE. 
~.3 INTERCHANG~ TEST (READ ONLY) 
MOUNT TAPES ~HITTEN USING THE MODE 
DESCRIBED A90V~ IN PA~. ~.~ ONTO ALL 
UNITS TO aE TESTED. START~ ~HEN ASKED 
BY PROG. REMOVE TAPES AND MOUNT ON THE 

; UNIT TO THE ~IG~T~ ~RRORS ARE REPORTED 
ON THE TELET1P~. 

; . 4-. ~ TEST LOOP tj;JILO£R 
SC:T THE WR 1 T t: E,,\JABL£ FOR TuE UN I T TO BE 
TESTED. START. PROGRAM WILL RESPOND 



WITH "UNIT". TYPE IN THE UNIT :; 
PROGRAM WILL Rt.SPONS WITH ~WC", TYPE 
IN WORD COUNT. (IN OCTAL). PROGRAM 
WILL RESPOND WITH "DATA", TYPE IN THE 
DATA CODE -
COOES: 
RAND = RANDOM UATA 
ALL1 = ALL ONES 
ALLO = ALL ZEROS 
ALTO = ALTERNAT~ ONES AND ZEROS. 

STARTING ~ITH ZERO 
ALTl = ALTERNATE ONES AND ZEROS 

STARTING WITH ONES 
WON-N: FILL wRITE BUFFER ~rTH DATA N-N 
PROGRAM WILL THEN ASK FOR PARITY TYPE 
(PAR). ENTER "ODD" OR "EVEN" 
PROGARM WILL R~SPOND WITH :COMMANO 
STRING" t KEY !N THE COMI'1AND STRING. 
COMMANDS -
RD = READ 
RW = REWIND 
RU = REWIND UNLOAD 
SF = SPACE FORWARD 
sa = SPACE 8ACK NARDS 
WT = WRITE 
WE = WRITE EOF 
ER = ERASE 
RE = READ EOF 
LOOP * : LOOP B~CK To * 
LOOP = GO BACK TO BEGINNING OF LINE 
SAMPLE COMMAND STRING 
RW/WT.l0t/~W/*/~o,10t/S8,lnt/LOap * 
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THIS ROUTINE WILL REWIND. wRITE a RECORDS 
AND THEN READ a, AND 8ACKS:ACE at 
CONTINUALLY. 
TYPE ANY CHAR o~ THE TTY TO 
TERMINATE THE T~ST. 
TYPING "CARRIAG~ R.ETURN" IN RESPONSE TO "UNIT" 
WILL CAUSE THE jREVIOUS COMMAND STRING TO 

; BE EX~CUTEO AGAIN. 
:5. OESCRIPTION 

5.1 RELIAaILITT TEST 
THE RELiABILITY TEST ASSUMES THAT ALL 
UNIT BEING TEST~D ARE FUNCTIONAL TO 
A CERTAIN EXTENT. IT SEARCHES FOR ALL 
WRITE ENABLED U~ITS, REwIN;S THEM AND 
WRITES A FILE M~RK AT THE B~T. OF THESE 
IT PICKS ONE AT RANDOM AND PERFORMS THE 
FOLLOwING. 

; A.WRITES A FILE MARK 
B.PICK RANOOM NUMBER OF RECORDS (1-7) 
C.PICX RArJDOM STARTING ADDRESS 
D.GENERATE RANDJ~ WORO LENGTH BUFFER 

MODULO 512 
E.WRITE THE FILE FOLLOwED RY FILE MARK. 



. , 

F.8ACKSPACE OV[~ THE F!LE 
G.REAO AND CHEC~ THE FILE. 
H.PICK ANOTHER JNIT AND ST;RT AGAIN. 
5.2 INTERCHANGE TEST {RD&WT) 
THIS IS A ~O~ST CASE SKEW TEST THAT 
IS PERFORMED TO TEST TH~ INTE~CHANG­
ABILITY OF TAPES WRITTEN ON ONE UNIT 
TO READING ON A~OTHER. IT PROCEEDS 
AS FOLLOWS. 
A.FIND AVAILABLE WRITE ENA6LEO UNITS 
B.WRITE THE SK~~ PATTERN 1nO TIMES 

ON EACH. 
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C.WRITE 100 ~ANwOM DATA RE~OROS FOLLOWED 
BY 2 EOF, ON EACH UNIT. 

D.REWIND ALL UNrs. 
E.READ AND CHEC~ THE SKEW pATTERN 

ALL UNITS. 
F.READ AND CHEC< THE RANOO~ DATA AND EOF-S 

ON ALL UNITS. 
G.TYPE MESSAG~ ON TTY TO HAVE OPERATOR 

MOVE TAPES TO ANOTHER UNTT FOR THE 
READ TEST AGAIN. GO BAC~ TO STEp D. 

5.3 INTERCHANGE TEST (READ ONLY) 
THIS IS THE SAM~ AS THE PREVIOUSLY 
DISCUSSED TEST IN PAR. 5.2. EXCEPT 
THAT STEPS A THqU C ARE BYPASSED 
5.~ TEST LOCP BJILDER 
THIS PROGRAM IS ENTENOED FOR USE BY 
THE TECHNICIAN AS A DEBUGGING AID. 
IF A CERTAIN SE~UENCE OF EVENTS IS 
NEEDED TO SHOW uP A PARTICULAR PROBLEM 
THAT SEQUENCE CAN BY TYPED IN AS A COMMAND 
STRING WHICH WILL THEN BE PERFORMED. 
THE SAME BASIC rAPE SUBROUTINES USED 
IN THE RELIA8ILITY TEST AR~ USlC HERE, 
LINKED TOGETHER BY THE COMMAND STRING 
INTERPRETER, 
5.5 GENERAL 
THE HEART OF TH£ PROGRAM I~ COMPOSED 
OF SEVERAL TAP~ HANDLING SUBROUTINES. 
ERROR CHECKING !N THESE SU~R. IS OESCRIBED 
BELOW. 
READ SUBROUTINE. 
1. GIVE C ?ULSt:. 
2. IF DATA LATt,REWINO,ILLEGAL OR PARITY 
STATUS, PRINT M~SSAGE AND EXIT 
3. READ AND wAI r IN SKP8Z i OOP 
~. IF DATA lAT~. REWIND OR ILLEGAL. PRINT 
1'-1ESSAGE AND EX I r 
5. IF PARITY PK!NT MESSAGE F!~sr TIME ONLY 
AND RETRY UP TO 8 TIMES. 
CORR PARITY £RH ARE IGNORED \?~l 
6. IF EOT SET SOFTWARE FLAG. 
7. EXIT 
CHECK SUBROUTINe:: 



000000 
00000 ooeooo 
00001 000407 
00002 000000 
00003 GOGOOO 
OOOOLt 000000 
00005 Oooeoo 
00006 oeOOOQ 

000020 
00020 000000 
00021 OOGOOO 
00022 OOGOOO 

000040 
000'+0 005042 
00041 00: .. 021 
00042 000605 
00043 000622 
00044 005061 
00045 005062 
00046 000001 
00047 000002 
00050 000004 
00051 000010 
00052 000020 
00053 000040 
00054 000:00 
00055 000200 

000010 
000010 

PAGE 
; 1. CHECK DATA I~ INPUT BUFFER AGAIN3T DATA 

THAT WAS ~RITTENJ PRINT MA~IPUM OF 3 
; DIFFERENCES IN E~Crl RECORD. 

2. CHECK CRe IF 9TRK, ODD oAR. CHECK LPC 
UNLESS 9 TRK EVEN PAR. PRINT MESSAGE. 

IF ERROR. 
WRITE SU8ROUTIN:: 
1. GIVE CLEAR PULSE 
2. IF DATA LAT~, WRITE LOCK. ILLEGAL1 OR 

PARITY. PRINT MESSAGE AND EXIT 
3. WRITE AND ~AIT FOR I~TERRUPT (RUN TIMER) 
~. IF NO rNT~R~UPT PRINT MESSAGE AND EXIT 

IF INTERRUPT, CHECK DISABLE FLAG AND PRINT 
MESSAGE IF IT FAILS. 

6. IF PARITY EK~ PRINT MESSAGE ONCE AND RETRY 
UP TO 8 TIMES. IF NO-GO ERASE TAPE 
AND TRY AGAI'l. 

7. IF EOT SET SOFT~ARE FLAG 
8. EXIT 
SPACE SUBROUTIN~ 
1. 'LOAD we AND SPACE WAITING IN SKP8Z LOOP 
2. IF ADDRESS R~G. COUNTS DO NOT AGREE 

WITH #REC SP~CIF!EG, PRINT MESSAGE. 
3. IF DATA LATt., RE:I~!:'lD, ILl EGAL, OR 

PARITY PRINT MESSAGE. 
; &;. EXIT • 
• LOC 0 

ISO: 
IS1: 
rS2: 
~S3: 

1SC: 

IOXO: 
IDX1: 
10:.-2: 

o 
SERINT 
o 
o 
o 
o 
o 
.LOC 20 
o 
o 
o 

.LOC 40 
I GET: GETCH 

TYPE 
ITTI: TT!NT 
I~RR: INTER 
TIBUF: LAST+l 

L.AST+2 
AVAIL: 1 

2 
'+ 
10 
20 
40 
100 
200 

WPAR: .8LX 10 
PERM .. : .alK 10 

;STORE PC eN INT. 
;AOOR. of SER RUT. 
;ON INT, SAVE ACO 
;ACl 
;AC2 
;AC3 
;CARRY 

.wRITE PARIT'f 
;PEHM WRITE ERROR 
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000010 REC: .BLK 10 ;RECQRO # COUNTERS 
000010 ~PAR: .8lK 10 ;READ PARITY 
000010 PERMR: .8lK 10 lPERM READ ERRORS 
000010 DArER: • BlK 10 :DATA ERRORS • 
000020 WDSW: .BlK 20 ;wORoS wRITTEN 
000020 WOSR: .BLX 20 l~ORDS RE:A;: 

00176 000000 KEYREl: 0 
00177 000177 C177: 177 
00200 000015 C15: 15 
00201 000022 C22: 22 
00202 000215 C215: 215 
00203 000212 C212: 212 
00204 000040 C40: '+0 
00205 00007'+ C74: 74 
00206 000703 C7Q3: 703 
00207 000727 C727: 727 
00210 000000 PARITY: 0 
00211 001226 IWE1.1: WE1.l 
00212 001271 IwE6: WE6 
00213 000000 CLRET: 0 
00214 000056 CWPAR: ~PAR 
00215 001000 PLACE: 1000 
00216 004714 IINP: INP 
00217 005007 I.OBIN: .OSIN 
00220 000000 HISRET: 0 
00221 004-001 ICRLF: CRLF 
00222 000000 DMPTEM: a 
00223 003673 IZOCT: zaeT 
00224 003542 I.D80: .080 
00225 000000 DMPRET: a 
00226 003656 I r-1ESS: i"1E SS 
00227 00'+232 Ii"'ORE: MORE 
00230 000010 Cl0: 10 
00231 000000 TAPRET: 0 
00232 000000 ROTRY: 0 
00233 172000 C172K: 172000 
00234 005061 BUFF: LAST+l 
00235 177400 we: -'4-00 
00236 070000 C70K: 70000 
00237 002000 C2K: 2000 
00240 001000 C1000= 1000 
00241 100000 PKFLG: 100000 
00242 000000' EOTFLG: 0 
00243 000000 UNIT: a 
00244 010000 INHFL(;: 10000 
00245 003677 IPOEC: PDEC 
00246 003674 IPOCT: POCT 
00247 002437 IRECN: RELREC 
00250 000000 WORD: 0 
00251 000010 RRETRY: 10 ;READ RETRy CONSTANT. 
00252 000000 wRTRY: 0 
00253 0000014- Ct;.: 4 
00254 000050 e50: 50 
00255 000010 RETRY: 10 ;WRITE RETqy CONSTANT 
00256 000000 BAD: 0 
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00257 000000 6ACRET: 0 
00260 000030 C30: 30 
00261 000000 ERARET: a 
00262 000070 C70: 70 
00263 000100 ClOD: 100 
00264 000200 C200: 200 
00265 000060 Coo: 60 
00266 004000 C4K: !.tODO 
00267 177400 C177'+: 1771+00 
00270 176000 CS1: 176000 
00271 001750 C82: 1760 
00272 00C017 C83: 17 
00273 000020 C20: 20 
00274 000000 CTR: 0 
00275 COQeoo HOLD: 0 
00276 cooooo LPC: 0 
00277 000000 eRe: 0 
00300 000000 SAVO: 0 
00301 000000 SA\J1: a 
00302 000000 SAV3: 0 
00303 000000 FSTGC: 0 
0030tt COOGOO GRET: 0 
00305 000000 PATT: 0 
00306 037477 C37477: 37477 
00307 03714-00 C374QO: 37'+00 
00310 000000 OATMSK: 0 
00311 OOOGOO GWC: 0 
00312 000000 CKRET: 0 
00313 000000 GOOD: 0 
00314 00U017 C17: 17 
00315 OOOOOi C7: 7 
00316 000000 UCTR: 0 
00317 000000 RANDOM: a 
00320 000000 RElRAN: a 
00321 00,3400 C3400: 3400 
00322 000000 RELTEM: 0 
00323 005~60 CENO: LAST 
00324 001)777 C777: 777 
00325 000000 INTEM: 0 
00326 000000 INTRET: 0 
00327 li763i+ Ml4-4: -14-4 
00330 01234-5 C12345: 12345 
00331 000377 C377: 377 
00332 000000 l~JTRAN: a 
00333 000000 ALLRET: 0 
00334 000000 RET5£;: 0 
00335 002471 17EST: INTW 
00336 002311 RTEST: REL 
00337 002470 1TST: !NT 
003"1-0 OOOL+64 HIST: HISTRY 
00341 001530 1TOK: TOK 
00342 002151 .RAND: RAND 
00343 072000 C72K: 72000 
003Lt4 00264-3 !ALL: ALL 
00345 177400 Mt+OO: -400 
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00346 177000 f'11 0 CO: -1000 
003'+7 177600 M200a: -200 
00350 0004-33 IKEY: KEY 
00351 007600 Cr-1END: 7600 :TOP OF MEr-10RY 
00352 001777 C1777: 1-'-'" , I f 

00353 000532 ISM: SMENO 
00354 000452 ICLBIN: el3IN 
00355 000631 XREAO: RO 
00356 001030 X'.,jRIT: WR 
00357 0013J1 XSPAC: SAC 
0036u 001.451 XFILt:: WEOF 
00361 OOlLt22 XERAS~ ERAS 
00362 OC154-0 Xi-{EW: HEW 
00363 001551 XIJNLO: UNLO 
00364 001556 XGEN: G 
00365 0815::5 XCHECK: c 
00366 001276 XSPC: SPACHK 
00367 OOJOOO DIGIT: a 
00370 C0401Lt ICHORZ: CHORZ 
00371 000000 RR: 0 
00372 OOD400 C4-00: 400 
00373 070400 C704: 70400 
0037t.;. 002040 C20'+0: 20L+O 
00375 010000 C1QK: 10000 
00376 004031+ IBLO: 8UILD 

000022 .MTA=22 
006357 SPACE=JSR @XSPAC 
006355 REAO=~SR aXREAO 
006356 WRITE=JSR @XWRIT 
006360 WFILE=JSR @XFILE 
006361 ERASE=JSR aXERAS 
006362 R£:'NINU=JSR @XREw 
006363 LlNLOAO=JSR @XUNlO 
006365 CHECK=JSR @XCHECK 
OOS36Lt GEN=JSR @XGEN 
006040 G£T=J:::iR OlIGEr 
005365 SPCHK=JSR @XSPC 

00377 OuGoao OMPT: 0 
ooo~oo .LOC '+00 

00400 OC~336 JMP @RTEST ;STAP.T QEL':AB!LITY TEST 
OO~Ol 0:;6335 ..;SR @ITEST ;START INTE~CH,~NGE TEST 
00402 OCS337 JSR ·@ITST ;START !NTEt"{CHANGE TEST(NO wR. ) 
OOi+03 OOD??6· JMP .-2 
00404 000776 JMP .-2 
00405 002401 JMP @.+1 ;START TEST LOOP BUILDER 
00406 00'+034- BUILD 

; I~JTERRUPT SE:Rv'ICE ROUTINE 
OO't07 040002 SERINT: STA O.ISO 
00410 044-003 STA 1.IS1 
00411 050,)04 STA 2.1S2 
00412 054005 STA 3,rS3 
00413 101200 ,~OVR 0,0 
OOLt14 OI·~OOOC STA Q,ISC 
00415 102400 SUB 0.0 
00416 061477 !NTA 0 ;OEVICE COoE TO ACo 
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00'+17 02£+201 LOA 1.C22 ;rs IT TAPE 
00420 122415 SUBij 1.0.SNR 
00421 000410 JMP TAPINT ;YE5 
00422 024230 LOA l,C10 ;IS IT TTl 
00423 122!.t15 SUB# 1.0,SNR 
00'+24 002042 JMP @ITT1 ;'(ES 
00425 125~OO INC 1.1 ;15 T:1 TTO 
00426 122415 SUB# 1,0,SNR 
00427 0020~2 JMP @ITTI ;'(E5 
00430 002043 JMP @IERR ;ERRONEOUS INTERRUPT 
00431 010000 TAPINT: ISZ 0 ;TAPE INTERRUPT 
00432 002000 JMP @O 
00433 054176 t<EY: STA 3,KEYRET ;CARR!AGE ;:LEARS ERRORS. 
00434 060610 DIAC O.TTI ;SPACC: PRINTS ERRORS 
00'+35 024177 LOA 1.C177 ;ANY OTHER KEY PRINTS AND 
00436 123400 AND 1.0 ;THEN CLEARS. 
00437 024200 LOA 1.C15 
00440 106415 SUBn O,l,SNR 
004Lt1 000407 JMP KEY1+1 ;CARRIAGE 
00442 024204 LOA 1,C40 
00443 106'+1.4- SUBn O.l.SZR 
00444 000403 JMP KEYl ;OTHER 
00'+45 006340 JSR @H1ST ;SPACE 
00~L,6 002176 JMP @KE,(RET 
00447 006340 KE:Yl! JSR @HIST 
00450 004402 JSR eLBIN 
OOitSl 002176 JMP @KEYRET 
00452 054213 CLBIN: STA 3.CLRET ;CLEAR ERROR BINS 
00453 1024!J ,. sue O.O,SKP 
00454 177660 -120 
00455 024777 LOA 1 •• -1 
00456 030214- LOA 2.CWPAR 
00'+57 041000 STA 0.0,2 
OD46J 151400 !NC 2,2 
00461 125404- INC 1.1,SZR 
00462 000775 JMP .-3 
00463 002213 JMP @CLRET 
0046L+ 054220 HISTRY: S T.A 3.HISRET ;PRINT THE HISTORY 
OOtt65 006221 JSR @ICRLF 
00466 006221 JSR @ICRLF 
00467 OOQ·u60 JSR OMPDAT-2 
00'+70 000420 JMP HO ;UNIT 
00471 004:+6 e JSR DMPOAT 
00472 000420 ~MP H1 ;WRITE PARITY 
00'+73 004456 ~SR DMPOAT 
00£+74 000420 JMP H2 :REAO PARI~Y 
00475 004454- JSR OMPOAT 
00476 000420 yMP H3 ;PERM \-JR I TE ERR 
00477 004452 JSR DMPOAT 
00500 000420 JMP H4 ;PERM HEAD ERR 
00501 OOL+y.50 JSR DMPOAT 
00502 000420 ",,~p H5 ,DATA ERROR 
0050.3 OO~t.;46 JSR DMPDAT 
00504 CJOl+20 JMP H6 ;woRos READ 
00505 004444 ~SR DMPDAT 



00506 000421 
00501 002220 
00510 024222 
00511 002223 
00512 025056 
00513 002245 
00514 025106 
00515 002245 
00516 025066 
00511 0022 Lt5 
00520 025116 
00521 002245 
00522 02512; 
00523 0022t~5 

00524 025156 
00525 031166 
00526 002224 
00527 025130 
00530 03111+6 
00531 002224 

00532 152400 
00533 020375 
00534 113000 
00535 0::1000 
00536 025000 
00537 146,+04 
00540 000403 
00541 151113 
00542 000772 
00543 024177 
00544 132400 
00545 050351 
00546 01]1400 
00547 020425 
00550 040377 
00551 05£+225 
00552 022377 
00553 040403 
00554 006221 
00555 006226 
00556 000000 
00557 152trOO 
00560 050222 
00561 010377 
00562 021076 
00563 101112 
00504 006225 
00565 010222 
00566 030222 
00561 024230 
00570132 1+14-
00571 000771 
00572 010225 
00573 002225 

HO: 

Hl: 

H2: 

H3: 

H5: 

H ' • Q. 

H7: 

SMENO: 

OMPOAT: 

OMP01: 

JMP H1 :WORDS WRITTEN 
JMP @HISRET 
LOA 1.0MPTEM ;PRINT UNIT # 
JMP @IZOCT 
LOA 1,WPAR'2 ;WRIT~ ?ARITY 
JMP @IPOEC 
LOA 1.RPAR,2 ;READ PARITY 
JMP @IPDEC 
LOA 1.PERMW,2 ;PERM wRITE ERR 
JMP @IPDEC 
LOA l,PERMR,2 ;PERM READ ERR 
JMP @IPOEC 
LOA 1.0ATER.2 ;DATA ERR 
JMP @IPDEC 
LOA l,WOSR.2 ;wORDS READ 
LOA 2.WDSR+1Q,2 
JMP @I.DBO 
LOA 1.WDSW,2 
LOA 2.WDSW+1Q,2 
JMP @I.DBD 
;FIND THE TOP O~ MEMORY (4K SEGMENTS) 
SUB 2.2 
LOA Q,C10K 
ADO 0,2 
STA 2.0,2 ;STORE INT~ UPPER 
LOA 1.0,2 ;GET IT BACK 
SUB 2,1.SZR 
JMP S.2 
MOVL# 2,2.SNC 
JMP S.l 
LOA 1.C171 
SUS 1.2 
STA 2.CMENO 
JMP 0.3 
LOA O,CMHO 
ST A O. or-1PT 
S T A 3, 0 r-'1 PRE T 
LOA O.@DMPT 
STA 0 •• +3 
JSR @ICRLF 
JSR @IMESS 
o 
SUB 2,2 

;CHECK IF 32K 

;WENT TOO FAR 

;SET END MEM 

;PRINT OUT A LINE 
;OF DATA FoR 8 UNITS. 

;CARRIAGE RETURN 
;PRINT MESSAGE TO 
'START EACH LINE 

PAGE 

STA 2.0MPTEM 
ISZ OMPT ;ADVANCE TO NEXT MESSAGE 
LOA Q,REc.2 
MOVL# OtO.szc 
JSR @orJlPRET 
ISZ OMPTEM 
LOA 2, Of1PTEM 
LOA 1,C10 
susn 1.2,SZR 
JMP OMPOl 
ISZ OMPRET 
JMP @DMPRET 

~IF THE UNITS ARE ACTIVE 
;EXIT TO DECIMAL PRINTERS. 

;TEST FOR I AST UNIT. 

~ANOTHER U::IT 
;EXIT TO NEXT DATA. 



PAGE 10 
00574 000575 CMHO: .+1 
00575 003321 MHO 
00576 003324 MH1 
00577 003330 MH2 
00600 003334 MH3 
00601 0033ttl MH4 
00602 003346 !'v1H5 
00603 003353 MH6 
0060~ 003357 MH7 

;TELETYPE INTERRUPT 
00605 024414 TTINT: LOA 1.CNIOC 
00606 123000 ADD 1.0 
00607 0",0401 STA 0 •• +1 
00610 000000 0 
00611 020006 LOA O.ISC 
00612 101100 MOVL 0,0 ;RESET CAR;:;Y 
00613 034005 LDA 3,IS3 ;RESTORE AC3 
00614 03000Lt LOA 2.IS2 AC2 
00615 024003 LOA 1.1S1 AC1 
00616 020002 LOA O.ISO ACO 
00617 060177 INTEN 
00620 002000 JMP @O 
00621 060200 eNlOC: 060200 .NIoe 0.0 

;INTEHRUPT ERROR 
00622 006226 INTER: ·jSR @IMESS ;PRINT ERR MSG 
00623 004625 MIER 
00624- 105000 MOV 0.1 
00625 040763 STA 0.TTINT+3 ;SAVE ACO 
00626 006223 JSR @IZOCT ;PRINT INT OEV CODE 
00627 a2C761 LOA O.TT1NT+3 
00630 000755 JMP TTINT 
00631 054231 RD: STA 3.TAPRET ;REAQ FROM TAPE 
00632 102400 SUB 0.0 
00633 040232 STA Q,RDTRY ;CLEAR RETRY COUNTER 
00634 006341 RD.l: JSR @ITOK ; wAIT FOR ,",NIT. 
00635 060222 NIOC .MTA 
00636 OC!.t422 OlA 1 •• MTA 
00637 0303!+3 LOA 2.C72K ;AFTER A "c" PULSE 
00640 133414 AND# 1,2,SZR .LATE.REwINO.ILLEGAL 
00641 002464- JMP @IWE2 ;PARITY IS FAiAL ERR. 
00642 020243 RD1: LDA O.UNIT 
00643 024210 LOA 1,PARITY 
00644 123000 ADO 1.0 
00645 061022 DOA O •• MTA ;SELECT UNIT g PARITY 
00646 02423tt LOA 1.BUFF ;SENO ADORCSS+MA I~JT BIT 
00647 131100 MOVL 1.2 
00650 1512 ltO MoveR 2,2 ;CHECK READ BACK. 
00651 060422 OlA. O,.MTA 
00652 034263 LOA 3.Clo0 
00653 117405 AND O.3,SNR ;EXIT IF i TRK 
00654 000406 JMP RD1. 
00655 03f~266 LOA 3,C4K 
00656 117404 AND O.3.SZA ;EXIT IF NRZ 
00657 000403 JMP R01. 
0066u 151100 MOVL 2.2 
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00661 151220 MOVZR 2.2 
00662 072022 R01.: DCB 2.4MT.l'~ 

00663 061422 DIB O,.MTA 
00664 lO6t,.14 SUB# O .. 1,S2R 
00665 002441 JMP @IWE3 
00666 024235 LOA 1.WC 
00667 067122 DOCS 1,.MTA :START UNIT 
00670 063522 RD2; SKPBZ .MiA 
00671 000777 JrJlP R02 
00672 030243 LOA 2,Uj\JIT 
00673 021076 LOA Q.REC,2 
00674 101500 INCL 0,0 
00675 10121+0 MOVOR 0,0 
0067& 04-1076 STA O,REC,2 ;UPDATE RECORD CCUNT 
00677 064422 OIA 1,.MTA 
00700 020373 LOA O,C704 ;IF ITS LATE.RE~INO 
00701 107414 ANOn O,l,SZR ;OR ILLEGAL ITS A 
00702 000521 JjVjP RE6 ;FATAL ERRoR. 
00703 OSGt.t22 R03: orA Ot.MTA ;CH£CK FOR PARITY 
00704 024374 LDA 1.C204-0 ;ERROR. 
00705 10741£+ AND# O.l,SZR 
00706 000421 JMP RD5 ;READ PARITY ERROR. 
00707 060422 RD4: OIA Q,.MTA 
00710 024240 LOA 1.C1000 
00711 107620 ANOZR Ot1 
00712 125300 MOVS 1,1 ;C(EOTFLG).O IF NOT EOT. 
00713 044242 STA 1,EOTFLG :CtEOTFLG)=l IF EOT .. 
00114 0.3021.+3 LOA 2.UNIT 
00715 021160 LOA Q.WDSR+l0,2 
00716 024235 LOA 1,WC ;SUM THE ~OROS 

00717 122422 SU8Z 1.Q,SZC ;READ ON EACH UNIT. 
00720 Ol115S ISZ WDSR,2 
00721 041166 STA Q,WOSR+l0,,2 
00722 063710 SKPDZ TTl 
00723 006350 JSR @IKEY ;!NPUT KEY STRUCK. 
00724 002231 JMP @TAPRET 
00725 001254 r~~E2: wE2 
00726 00124'+ rWE3: WE3 
00727 06tJ422 R05: OlA Q,.r1TA ;IGNORE IF eRE 
00730 024230 t_DA 1,C10 
00731 10 7 L~ a £+ AND Q,l,SZR 
00732 OOD755 JMP R04 
00733 024232 LOA l,RDTRY 
00734 125004 MOV 1,1,SZR 
00735 00 0 4(.~5 JMP ROb ,NOT FIRST ERROR. 
00736 030243 LOA 2,UN!T 
00737 011106 ISZ RPAR,2 ;INC READ :!ARITY. 
00740 020244- LOA O,INHFLG 
00741 064477 READS 1 
00742 107414- AND# O.l,SZR ;PRINT ~:~RITY MESSAGE 
00743 000437 ..JMP RO~ ;StJITCH, 
00744 006221 JSR @ICRLF 
00745 02020t+ LOA O.C40 
00746 064~22 OlA 1. , • MT A 
00747 107415 .ANDt: O.l,SNR 
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00750 0004-03 JMP .+3 
00751 00622b JSR @IMESS 
00752 002751 8ADTAP ; tl 8AO TAPE" 
00753 020237 LOA O,C2K 
00754- 06£+422 DlA 1 , .}'tiT A 
00755 107415 ANOn O.l,SNR 
00756 000403 J;"P .+3 
00757 006226 JSR @IMESS 
00760 002677 MRPE 
00761 006226 ~SR @IMESS 
00762 003321 MHO 
00763 0242£+3 LOA l,UNIT 
00764 006223 JSR @rZOCT 
00765 006226 JSR @IMESS : "RECQRO;;tf 
00766 002707 i\iRECN 
00767 O~O243 LDA 2.UNIT 
00770 025076 LOA 1.RECt2 
00171 125100 MOVl 1.1 
00172 125220 MOVZR 1.1 
00113 006245 JSR @IPOEC ;THE RECORo NUMBER. 
00774 066422 Ole 1,.MTA 
00775 020267 LOA O,C1774 
00776 107400 ,I\NO 0,1 
00771 U062l+6 JSR @IPOCT 
01000 006226 JSR @IMESS 
01001 002714 i\tjRCRC ;"=CHECK WORD" 
01002 020231 R06: LOA 0,C2K 
01003 064477 READS 1 
01004- 10 7 404- AND Q,l,SZR ;BYPASS RETRY IF SW5 SET 
01005 000702 JMP R04 
01006 010232 !SZ RDTRY ;SHALL A ATTEMPT 
01007 020232 LOA O,RDTRY ;TO RE-READ BE MADE. 
01010 024251 LOA 1,RRETR 
01011 106415 SU8~ O.l.SNR 
01012 000404 Ji~P R07 ;NO GIVE UP 
01013 CGb357 SPACE ;YES BACK SPACE. 
01014 177777 -1 
01015 OCOG17 ~MP RO.l 
01016 0302:-t3 RD7: L.OA 2.UNIT ;PERM READ ERROR .. 
01017 u11116 ISZ PERMR.2 ;INCREMENT PERM ERROR 
01020 015106 DSZ RPAR.2 :DECREMENT RE,~O PARIT'f 
01021 101000 MO'J# 0,0 ;GO TO EXIT ROUTINE: 
01022 000665 JMP R04 
01023 006221 RE6: JSR @ICRLF 
OlO2 u OOf:246 JSR @IPOCT 
01025 006226 ~SR Q)IM!:SS 
01026 002722 ~RE6 ,n=STA'TUS ,~FTE:R A READ 
01027 002211 JMP @IWE1.1 ; COM~'ANO ON UNIT" 
01030 0:)4231 \~R : STA 3~TAPRET ;WRITE ON TAPE 
01031 1024-00 SUB 0,0 
01032 040252 STA O,~RTRY tCLEAR RETRY COUNT£R~ 

01033 0063'-+1 ~R~l: JSR @ITOK ;wA!j FOR UNIT. 
01034 Oh~622 DlAe It.MTA 
01C35 03C253 LOA 2.C,+ 
01036 133414 ANDt:t 1.2,SZR ;IF UNIT fJRITE LOCKED 



01037 000564 
01040 064422 
010Lf.1 030343 
010'+2 133414 
01043 002662 
01044 02'+254 
01045 107000 
01046 020210 
01047 107000 
01050 065022 
01051 C2t+234 
01052 065022 
01053 061422 
01054 106~1'+ 

01055 002651 
01056 024235 
01057 020320 
01060 063022 
01061 067122 

01062 Of,0177 
01063 000400 
01064 02C20l+ 
01065 062077 
01066 Cb0177 
01067 102400 
01070 000402 
01071 000540 
01072 060277 
01073 062077 
01074 060177 
01075 000401 
01076 000540 
01077 064'+22 
01100 0202i+Q 
01101 123620 
01102 101300 
01103 0402'+2 
0110U lGl00'+ 
01105 002231 
01106 020373 
01107 107414 
01110 082212' 
01111 030243 
01112 021076 
01113 101500 
01114 101240 
01115 041076 
01116 020235 
01117 024234 
01120 106400 
01121 061422 
01122 10641~ 
01123 000536 
0112'+ 030243 

J~lP WE 1 
DIA It.~'TA 
LOA 2.C72« 
ANO# 1.2.SZR 
JMP @IWE2 

WR1: LOA l,C50 
AOD 0,1 
LOA O.PARITY 
ADO 0,1 
DOA 1 •• MTA 
LO.a. 1 t BUFF 
aOB 1,.MT~ 

DIB O •• MTA 
SUB# O.l,SZR 
JMP @IWE3 
LOA 1.WC 
LOA Q.RELRAN 
DOC Ot.MTA 
DOCS It.MTA 

;INTEKRUPT CHECKING 
INTEN 

INTEN 

JMP • 
LOA O.C40 
MSKO 0 
;ALLOW INT. 
SUB 0.0 
JMP .+2 
Jt-iP ILL I 
INTOS 
MSKO 0 
INTEN 
Jf~P .+1 
JMP NOIT 

w?2,1: OIA 1 •• MTA 
LOA 0.C1000 
ANOZR 1,0 
MOVS 0,0 
STA Q,EOTFLG 
MOV O.O,SZR 
JMP aTAPRET 
LOA O,C70Lt 
ANO# O,l.SZR 
JMP @I~E6 
LOA ,.UNIT 
LOA Q.REC.2 
INCL 0,0 
MOVOR 0,0 
STA O.REC,2 
LDA O,WC 
LOA 1,6UFF 
sua 0,1 
013 Ot.M7A 
S~8~ Q,l.SZR 
JMP wE5 

WR3: LOA 2,~NIT 

PAGE: 13 
;1TS A FAiAL ERROR 

;AFTER A IICI! PULSE 
;LATE.REWIND,ILLEG~L,PARITY 
;ITS A FATAL ERROR 

;SEND wRITE COMMAND 
;AND MEMORY ADDRESS. 

;IS ADDRESS SENT 
;OIDNT GET THERE ITS 
,A FATAL ERROR, 

;RANDOM PRE!...OAO TO TRY 
;TO CAUSE I CAD FAILURE 
;SEND we AND START 

;ENABLE INTERRUPT 
:wAIT FOR ~APE INT. 
;RETuRN HERE FOLLOwING INT. 
;DISA3LE TAPE INT 

;ERROR RETURN BAD INT 
;INT OFF 
;ALLOW TAPE INT 
; ENABLE II\JT 
;SHOULO INT NOW 
;ERROR. NO INT 

;C(EOTFLG)=O IF NOT EaT 
;C(EOTFLG)=l IF EaT 
;SKI? IF NOT EOT 
;EXIT IF EOi 
;IF ITS LA~E,RE~IND 
;OR ILLeGAL ITS 4 
;FATAL ERRoR. 
:INCREMENT RECORD 

;START AODRESS+WC 
;SHOULO EQUAL THE 
;CONTENTS OF THE 
;TAPE AOO~ESS REGISTER. 
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01125 024374 LOA l,C2040 
01126 060422 OlA Q •• r-1T A 
01127 107415 AND# O.l.SNR 
01130 000462 JMP WR6 ;NO PARITY ERROR. 
01131 024252 LOA 1.WRTRY 
01132 125004 MOV 1,1,SZR 
01133 0004=-+2 JMP WR5 :NOT FIRST ERROR. 
01134 011056 WRl4-: IS? wPAR,2 
01135 0202'+'+ LOA Q,INHFLG 
01136 064477 READS 1 
01137 107414 ANon O.l,SZR ;!S S~ITCH~O, PRINT 
01140 OOOLj.35 JMP wR5 ;PARIT't MESSAGE. 
01141 OC6221 JSR @ICRLF 
01142 020204 LOA O,C40 
01143 064'+22 DIA 1,.MTA 
01144 10741.5 AND# O.l.SNR 
01145 OO~)403 JMP .+3 
01146 006226 JSR @!MESS ,"SAO TAPE" 
01147 002751 BADTAP 
01150 020237 LOA Q,C2K 
01151 064422 DlA 1, • MT A 
01152 107(t15 ANO~ O.l,SNR 
01153 000403 JMP .+3 
01154 006226 JSR @IMESS ;"WRITE PARITY" 
01155 002741 M).JPE 
01156 CG6226 JSR @IMESS 
01157 003321 MHO 
01160 024243 LOA 1,UNIT 
01161 006223 JSR @IZOCT 
01162 005226 JSR @ I r~ESS ,"RECORO ii" 
01163 002707 tvfRECN 
01161.t 030243 LOA 2.UNIT 
01165 025076 LOA 1.REC.2 
01166 125100 MOVL 1,1 
01167 ld5220 MCVZR 1.1 
01170 006245 JSR @IPDEC ;THE RECORO NUMBER. 
01171 020266 LOA O.C4K 
01172 064477 READS 1 
01173 1071+04 AND O,l,SZR ;8YPASS RE-rRY IF SW4 SET 
01174 000416 JMP PJR6 
01175 004504 ~R.5 : vSR aAC ;SPACE OVE~ THE 
01176 177777 -1 ;ERROR REC':RO. 
01177 010252. ISZ WRTRY 
01200 020252 LOA O,WRTRY 
01201 024255 LOA 1,RETRY 
01202 106414- SU8# O.l.SZR ;T~ST RETRY COUNTER 
01203 0006:30 JMP WR.l ;TRY AGAIN SAME SPoT. 
01204- 0302'+3 LOA 2.UNIT 
01205 0110G6 ISZ PERMW.2 ; INCREi~ENT PERM ERROR 
01206 015056 OSZ ~PAR.2 ; RE:-10VE RECQVER7Y pARITY AND 
01207 101000 MOVtJ 0,0 ; ER.~SE TAPE. 
01210 0063Gl ERASE 
01211 000620 JMP wR+l 
01212 030243 wR6: LOA 2,UNIT ;ONE GETS HERE L\FiER 
01213 0211'+6 LOA O.WDSW+l0. 2 ;A GQoa ~RIT;::. 
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0121L+ 02Lj.235 LOA 1.WC 
01215 122422 SU8Z 1,Q,SZC 
01216 011136 ISZ WDSW,2 ;SUM THE WORDS 
01217 04-1146 STA O.WOSW+l0,~ :WR!TTEN ON EACH 
01220 063710 SKPOZ TTl ;TRANSPORT .. 
01221 006350 JSR @IKEY ;KEY STRUCK. 
01222 002231 dMP @TAPRE:T 
01223 006221 wE1: ~SK @Il:RLF :"WRITE LOCK ON UNITH 
01224 006226 JSR @ I r~ESS 
01225 002757 MLOCK 
01226 0242~3 WE1.l! LOA 1,UNIT ;EXIT WRITE COM~AND 
01227 000223 JSR arzoeT ;;,.ITH FATAL ERHOR. 
01230 002231 JMP @TAPRET 
01231 006226 ILL!! JSR @I~ESS 
01232 003514- MBl 
01233 024243 LOA 1.UNIT 
01234- 006223 JSR @IZOCT 
01235 000642 JMP WR2.1 
01236 060277 ~O!T: INTDS 
01237 006226 JSR @IMESS 
01240 003472 MTOE 
O12tt1 024243 LOA 1.UNIT 
01242 005223 JSR @IZOCT 
01243 000634- JMP WR2.1 
012'+4 040256 WE3: STA O.8AO 
01245 006221 JSR OlICRLF 
01246 006246 JSR @IPOCT ;AODRESS SENT 
01247 024256 LOA 1,BAD 
01250 006246 JSR @IPOCT ;ADDRESS RCVO 
01251 006226 JSR @IMESS ;"=SC:NT,RECEIVEC. ADDRESS 
01252 002771 MWAE ;REGISTER FAILS TO LOAD. UNITu 
01253 000753 Jl'-lP wEl.l 
01254 006221 'flJE2 : JSR @ICRLF 
01255 OC6246 JSR @!POCT ;PRINT STATUS 
01256 006226 JSR @Ii-'ESS :u=ERROR STATUS AFTER 
01257 003020 MSTAT ;A "C" PUL~E. UNIT" 
01260 000746 JMP WE1.1 
01261 040250 wE5: STA Q,BAD 
01262 006221 JS~ @ICRLF 
01263 006246 JSR @IPOCT .PRINT GOOD DATA. 
01264 02 tt 2 56 LOA ltBAO 
01265 006246 ~SR @IPOCT ;?RINT BAD DATA 
01266 000226. JSR @IMESS ; IfAOORESS+lv.JC, OIB READING. CNTL 
01267 00304-4 ~WF.~E :FAILURE ~RITING U:'J IT" 
01270 000736 JMP WE1.1 
01271 006221 wE6: JSR @ICRLF 
01272 006246 JSR @IPOCT 
01273 006226 JSR @IMESS ;"=STATUS ;FTER A WRITE 
01274 003067 MWE6 ; COMi-1ANQ ON UNITu 
01275 000731 ~MP WE1.l 

.SPACE TO EOF 
01276 126520 SPACHK: SU8ZL 1,1 lAC1=1 
01277 O~4522 STA 1.FILFLG 
01300 OOCL+03 JMP 8AC+2 

;SPAC~ SU8ROUT I .~~ 



01301 102400 8AC: 
01302 040517 
01303 054257 
01304 006341 
01305 03024-3 
01306 024260 
01307 022257 
0132.0 101.113 
01311 100401 
01312 024204-
01313 147000 
01314 065022 
01315 075422 
01316 063122 
01317 063522 BACK1: 
01320 000777 
01321 061422 
01322 116400 
01323 025076 
01324 022257 
01325 101112 
01326 167001 
01327 16b~OO 
01330 045076 
01331 024470 
01332 125004 
01333 0004-21 
01334 101112 
o 133 5 1 0 0 ,+ ,) 0 
01336 117014 
01337 000425 
01340 010257 BAC.5: 
01341 064422 
01342 020343 
01343 107415 
01344 002257 
01345 006221 
01346 006246 
01347 006226 
01350 0031C5 
01351 024243 
01352 006223 
01353 002257 

C1354 026247 SAC.1: 
01355 125112 
01356 124400 
01357 125400 
01360 137015 
01361 00Q757 
01362 1011:2 
01363 100400 

SUB 0.0 
SiA Q,FILFLG 
STA 3,BACRET 
JSR @ITOK 
LDA 2,UNIT 
LOA 1,C30 
LOA Q,@8ACRET 
MOVL~ O.O.SNC 
NEG O.O,SKP 
LOA l,C40 
ADO 2.1 

;SPACE UNIT uN" RECORDS 
;IF ARGUMENT FGLLO~r~G 
;CALL IS (-) SPACE IS 
:8ACK~ARD. (+):FORwARD. 

;RVS COMMAND 
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DOA 1 •• MTA 
OIS 3,.MTA 
DOCS O,.MTA 
SKP8Z .1-11 A 
JMP BACKl 

;SAVE NUMBER OF REcORDS. 
;START THE TAPE MOvING. 

DIB O •• MTA 
SUB 0,3 
LOA 1.REC,2 
LOA O.@8ACRET 
MOVL# OtO,SZC 
AOD 3.1,SKP 
sua 3.1 
STA 1,REC,2 
LOA l,FILFLG 
MOV 1.1,SlR 
JrJ!P BAC.l 
MOVL# o.o,szc 
NEG 0.0 
ADD# Q,3,S2R 
JMP BAC.2 
ISZ BACRET 
o I A 1,. rlT A 
LOA 0,C72K 
AND;: O,l,S~JR 

JMP @8ACRf.T 
JSR @ICRLF 
JSR @IPOCT 
JSR @IMESS 
~SPST 
LOA 1,UNIT 
vSR @IZOCT 
~MP 8BACRET 

;AC3=-#REC COUNTED BY MTA 

;UPDATE THE RECORD # 

;ACQ=N. AC~=-#REC sPACED 

;SPACE TO EOF 
;N SHOULD=wC 

;SK!P IF N=WC 
;ERROR 
;INCREMENT RETURN 

;CHECK THE STATUS. 

;PRINT STATUS. 

;"=STATUS ~FTER SPACE, UNIT 11 

;PRINT UNIT ~ 

,EXPECTING [OF TO STOP SPACE. ALRGE we 
;ACO=LARGE we. AC3=(-)#REC SPACED 
;RELREC= #REC l~ FILE(+ OR -) 
LOA 1,@IRECN 
MOVL# 1,1,SZC :MAKE ACl pQSrrIVE 
NEG 1,1 
INC 1.1 
ADO I; 1,3,SNR 
JMP 8AC.5 ;COUNT OK 
MOVL# o,o.SZC ;MAKE 0 PO!!TIVE 
NEG 0.0 
;REC SPACED NOT EQUAL THAT SPECIFIEO 
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;ACO=# SPECIFIEJ \ + ) < AC3= #SPACEO { -, 
;AC1= !#RECI IN ~ILE 

01364- 040300 BAC.2: S7A O.SAVO ;SAVE ,~CO 

01365 044301 STA l,SAVl ;SAVE ACl 
01366 05·!.t302 STA 3,SAV3 ;S.AVE AC3 
01367 006226 JSR @IMESS 
01370 003363 MS?C1 ;"SPACING ERROR, UNIT" 
01371 0242/+3 LOA 1,UrJIT 
01372 006223 ·JSR @IZOCT ;PR!NT UNIT :4 
01373 006226 ~SR @IMESS 
01374 003377 MSPC2 ; "CCi1i"1AND ':'5 SPAc£n 
01375 022257 LOA i).@BACRET 
01376 101113 MOVLt; o.O,SNC 
01377 OOG4C3 JMP .+3 
01400 006226 ~SR @I~lESS 

01401 003411 MSPC3 ; II _ :. 

01402 024.300 LOA 1,SAVQ 
01403 006223 JSR @I20CT ;?RINT ~ REC 
0140~ 000226 ~SR @IMESS 
01405 003412 MSPC4 ."RECORDS nETECTED=" 
01406 024302 LOA 1,SAV3 
01407 12!"'4 0 0 NEG 1,1 
01410 006223 JSR @IZOCT ;PRINT ;;RE;: SPACED 
01411 024!+10 LOA 1.FILFLG 
01412 125005 MOV 1,1.SNH 
01413 000725 JMP 6AC.5 
01414 006226 JSR @!MESS 
01415 003423 MSPC'5 ."RECORDS IN FILE=" 
01416 C24301 LOA 1.SAV1 
01417 006223 JSR @!ZOCT 
01420 000720 JMP 8AC.5 
01421 000000 FILFLG: 0 ;=1 IF NOT SPACING TO EOF 
01422 05;';'261 ERAS: STA 3.ERARET ;ERASE TAPE 
01423 004505 JSR Tax ,wAIT UN'LT READY. 
0142!t 064!.!22 OIA 1 •• MTA 
011+25 020253 LOA 0,C4 
01426 107414 AND# Q,1.S2R 
01427 000454- JMP ~JEOFl ;UNIT IS WRITE LOCKED. 
01430 030;~1.~3 LOA 2.UNIT 
01431 024~:52 LOA 1,C70 
014-32 14700C AOD 2 .. , .J. 

01433 06~;122 OOAS 1, ,r~TA .SiART THE TAPE 
01434 063522 SKP8Z .~TA 

014-35 000777 JMP .-1 ;WJ·\IT eNTL r=REE. 
01436 004464- JSR XEOT ;TEST END OF iAPE FLAG 
01~37 06~422 OIA 1 •• ~1T A 
01440 0203'+3 LDt\ 0,C72K 
Olitt.r1 107414 ANon O~l,SZR ;CHECK STATUS FOR ERROR 
014-42 000402 JMP £RAl 
01't43 002261 JMP @ERARET 
014'+4 006221 ERA1: JSR @ICRLF 
01445 00624-6 .,iSR @!POCT 
01'+l+6 006226 .3R @IpiESS ~1t=S'TATUS AFTE:R ERASE 
01447 003125 ~:~RAl ~ON UNITH 
01450 000436 "~:~P wEOFF 
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01451 054261 WEQF: STA 3, ERARE'r :~RITE EOF' .•• 
01452 004456 JSR TOK 
014-53 064422 OlA 1 •• MTA 
OlL+54 020253 LOA Q,CLt 
01455 107414- ANO# O,l.SZR 
01 1.56 000425 JMP WEOFl ;WR:LTE LOCKED UNIT. 
{) ::. ~ 7 020263 LOA Q,C1OQ 
01=.;.60 107000 ADD o , J ;CALCULATE PARITY 
01:"b1 107400 AND 0,1 ;FOR 7·9 TRACK 
01~62 020265 LOA O,C60 
01'+63 lG7QOO ADD 0.1 
01464 0302'+3 LOA 2.UN!T 
01465 147000 ADO 2,1 
01466 065122 OOAS 1 •• MTA ;START XPORT 
01467 063522 SKP9Z .MTA 
01470 000777 JMP .-1 ;WAIT CNTL FREE. 
01471 00£+431 JSR XEOT 
01472 011076 ISZ REC,2 
01473 064422 OIA 1 , • MT A 
01474 C20343 LOA Q,C72K 
01475 1U7414 AND# O,l.SZR .CHECK FOR STATUS 
01476 OOOi+13 JMP WEOF2 ;ERROR, 
01477 020372 LOA Q,C40Q 
01500 107415 ANO# Q,l,SNR 
01501 000415 JMP tJEOF3 iNO EOF ST~TUS. 
01502 002261 JMP @ERARET 
01503 006221 WEOF1: JSR @!CRLF 
01504 006226 JSR @IMESS ."WRITE LOCK ON UNIT" 
01505 002757 MLOCK 
01506 024243 WEOFF: LOA 1,UNIT ;PRINT UNIT# 
01507 006223 JSR @IZOCT 
01510 G02261 JMP @ERARET 
01511 006221 lrJEOF2: JSR @ICRLF 
01512 G06246 JSR @IPOCT ;PRINT STATUS 
0151~ 006226 JSR @IMESS ;":STATUS AFTER A WRITE 
0151~ OD314t+ jJ\EOF 3 ;EOF COMMAND ON UNIT" 
01515 000771 Ji"1P wEOFF 
01516 OOb221 WEOF3: JSR @ICRLF 
01517 006226 JSR @IMESS ;"NO EOF STATUS DETECTED 
01520 ()O3164 MECFLt ;ON WRITING A EOF." 
01521 OOG765 JMP WEOFF 
01522 060422 XEOT: OlA O,.r"1TA :SET OR CLE.AR SOFT 
01523 021~2trO LOA 1.Cl000 ;EOT FLAG. 
01524 107620 ANOZR 0,1 
01525 125300 MOVS 1.1 
01526 044242 STA 1tEOiFLG 
01527 OOluCO Jr~p 0.3 
01530 063522 TOK: SKP8Z .MTA ;TAPE UNli O.K.? 
01531 000777 JMP .-1 ;THIS ROIjT~Nt: tJILL 
01532 020243 LOA O.UNIT ;WAIT UNTIL THE 
01533 061022 DOA O,.MTA ;UNIT 8ECO~!ES READ)'. 
01534- 064422 OIA 1 •• MTA 
01535 125213 ~10VR# 111,SNC 
01536 000776 JMP .-2 
01537 001400 ""MP 0,3 
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01540 054231 REW: STA 3.TAPRET :REWIND .... 
01541 004767 JSR TOK ;~ALT UN!T RE;.'\OY 
01542 02'+230 LOA 1.C10 
015~3 030243 REW1: LO.~ 2,UNIT 
01544 147000 ADO 2.1 
01545 065122 OOAS 1,.MTA lSTART THE RE~~ I NO, 
0154-6 102020 SUBZR 0,0 
01547 041076 STA Q,REC,2 
01550 002231 JMP @TAPRET 
01551 054231 UNLD: STA 3.TAPREr ~REWIND/UNLOAD ••• 
01552 OU4756 JSR TOK 
01553 02'~273 LOA 1.C20 
01554 COC767 .JMP REW1 
01555 102541 c: SUBQL O.O,SKP ;CHECK DATA •• , 
01556 102520 G: SU8ZL 0" 0 ;GENERATE nA T A ••• 
01557 0403::33 STA Q,FSTGC ;C{BUFF):START ADDRESS 
01560 054304 STA 3.GRET ;C(wC) =N,·,MBER OF WORDS 
01561 0:21400 LOA 0,0.3 .wORD FOLLO~ING THE C.ALL 
01562 0'+0305 STA O,PATT ;OEFINES T~E PATTERN. 
01563 010304 ISZ GRET 
0156Lt 02023,+ LOA Q,BUFF 
01565 040020 STA Q,IDXQ 
01566 014-020 DSZ IDXQ 
01567 020235 LOA O,WC 
01570 040311 STA Q,GwC 
01571 030243 LOA 2.UNIT ;SELECT UNIT TO 
01572 071022 DOA 2 •• MTA ; DETER~'IN:: THE 
01573 070422 OlA 2 •• MTA ;7-9 CHAf'JNEL MASK 
01574- 02'+263 LOA 1.,C100 ;t=OR CHECKING DATA, 
01575 133£+04 AND 1.2,SZR 
01576 OQO,+Cu. J;'-1P GG.2 
01577 064L~ 77 READS 1 
01600 C.30241 LOA 2,PKFLG ;CHECK IF PACK MODE 
01601 13~,40~ AND 1 .. 2,SZR 
01602 102001 GGa2: AOC O,O,SKP 
01603 020306 LOA Q,C37477 
01604 OJi0310 STA o ,DAT("IoISK 
01605 014::03 DSZ FSTGC ;GEN/CHECK FIRST SwITCH 
01606 000510 JMP CC.2 
Olb07 006305 GG: JSR @PATT ;G£NERAT£ OATA 
01610 030310 LOA 2 1 DATMSK 
01611 143400 AND 2,0 
01612 030210 LOA 2,PARITY ~CHt:CK PAR;T)' SELECT 
01613 024263 LOA 1,C1OO 
0161'+ 147405 AND 2,1,SNR ~rs PARITY SELECT ODD? 
01615 000414- ,.;MP GG,l-l ;EXIT IF ODD PARITY 
01616 064477 READS 1 .. 
01617 030241 LDA 2,PKFLG ;CHECK IF PACK MODE 
01620 133i.t04 AND 1.2,SZR 
01621 000421) Ji'~P GG.4 iGO TO PACK i10D£ ZERO O~.,. 

~. 

01622 024416 LiJA 1.C5012 
01623 030331 LOA 2,C377 
01624 143415 AND:: 2110.SNR 
01625 o 0 4!~ 1 0 JSR Gt: ~ ........... ;ADO ur IF LSS -ZERO 
01626 150000 COM 2.2 
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01627 143415 ANO# 2,0.SNR 
01630 004405 JSR GG.3 ;AOD 12 IF M.5S ZERO 
01631 OLT2020 STA Q,@IDXO ;STORE IN MEr10R Y 
01632 010311 GG.1: ISZ GWC 
01633 000754- JMP GG 
01634 002304 Jr~p @GRET 
01635 147400 GG.3! AND 2.1 
01636 123000 ADO 1,0 
01637 0014CO JMP 0,3 
016'+0 005012 C5Q12: 5012 
01641 024413 GG.4: LOA 1,CPMZ 
01642 030272 LOA 2.C83 
01643 143415 AND# 2.Q,SNR ;IS LSB ZERO? 
01644- 004771 JSR GG.3 ;ADD 12 TO ZERO CHAR 
01645 0~O271 LOA 2,C82 
01646 143415 AND# 2,0,SNR ;IS MIDDLE CHAR ZERO 
01647 OOLv7f,6 JSR GG.3 ;ADD 12 TO ZERO CHAR 
01650 0:50270 LOA 2,C81 
01651 1l.t3415 AND# 2.0.SNR ;~S MSB ZERO? 
01652 004-763 JSR GG.3 ;AOD 12 TO ZE~O CHAR 
01653 000756 JMP GG.1-1 
01654- 024252 CP ~lZ : 24252 
01655 054312 CKER: STA 3.CKRET ; A ERROR DETECTED ON 

.... 01656 O!.+L~256 STA 1,8AD 
01657 OlO3C3 ISZ FSTGC 
01660 000407 JMP CK1 ;OONT PRINT HEADER 
01661 006221 JSR @ICRLF ;HADOR GOOD BAl) wORD 
01662 006221 JSR @lCRLF ;REC.~ UNIT" 
01663 006226 JSR @IMESS 
0166,+ 003212 MHEAO 
01665 030243 LOA 2,UN!T 
01666 011126 ISZ OATER,2 
01667 030303 CK1: LOA 2,FSTGC 
01670 176120 ADCZ~ 3.3 
01671 157036 AODZ~ 2.3.SEl 
01672 002312 JMP @CKRET ;EXIT IF)3 ERRORS. 
01673 006221 CK2: JSR @ICRLF 
01674 024020 LOA 1.IDXO 
01675 006223 JSR @IZOCT ;PRINT ADDRESS 
01676 0243:3 LOA 1.GOOO 
01677 0062'+6 JSR @IPOCT ;GOOO DATA 
01700 024256 LOA 1.8AO 
01701 006246 . JSR @IPOC T ;BAO DATA 
01102 02a23L+ CK3: LOA O.8UFF 
01103 024020 LOA 1.IOXO 
01704 106400 SUB 0,1 
01705 006223 JSR @!ZOeT ;WORO# 
01706 030243 LOA 2.UNIT 
01707 025076 LOA 1,REC.2 
01110 125100 ~OVL 1.1 
01711 125220 MOVZR 1.1 
01712 006245 JSR @IPDEC :RECQRDt4 
01713 021+2!+3 LOA 1,lJNIT 
01714 006223 JSR @IZCCT 
01715 0023:2 JMP @CKRET 
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01716 102400 CC.2: SUB 0,0 
01717 0'+0276 STA O.LPC 
01720 040277 STA O.CRC 
01721 006305 CC: JSR @PATT .CHECK THE OATA 
01722 026020 LOA 1,@IDX3 
01723 030310 LOA 2, OATr~SK ;MASK FOR 7-9 
01724 1434-00 AND 2.0 ;CHANNEL T :4PE 
01725 040313 STA O.GOOo 
01726 10641,+ SU8# O,l,SZR 
01727 004726 JSR CKER ;CHECK ERROR 
01730 020313 LOA Q,GOOO 

;SEPARATE BYTES AND COMPUTE PARITY 
:7TRK OK 9TRK 

01731 064422 DlA 1, • ~'T A 
01732 Q3q263 LOA 3,C1OO 
01733 137404 AND 1,3.SZR ; IF 9TRK 
01734 000''';'44- JMP CRCG ;GEN CRe 

;7TRK LPC GEN 
01735 06t.t477 READS 1 
01736 0302'+1 LOA 2,PKFLG 
01737 133404 AND 1,2,SZR ;IF PACK MODE 
01740 000401 JMP .-{-1 

;7TRK NON PACK l..PC GEN 
01741 024-331 LOA 1,C377 
01742 107400 AND 0,1 
01743 004424- JSR LPCG 
017'+4 02Li-267 LOA 1,C1774 
01745 107700 AN OS 0.1 
01746 0044-21 Jsa 4-.PCG 
01747 000444- ·JMP CC.3 

;7TRK PACK LPC 3EN 
01750 024270 PCKG: LDA 1,C81 
01751 107700 ANOS 0,1 
01752 127620 ANCZR 1,1 
01753 127620 ANOZR 1,1 
01754 004413 JSR LPCG 
01755 021+271 LOA 1,Cb2 
01756 107620 ANDZR 0.1 
01757 127620 ANOZR 1,1 
01760 127';20 ANOZR 1.,1 
01761 127&20 ANOZR 1.1 
01762 OOLTI.tC5 JSR LPCG 

fO 01763 02L~ 272 LDA 1,C83 
I 01764 lO7LJ.QO AND 0,1 

01765 004402 JSR LPCG 
01766 000425 JMP CC.3 

;7TRK GENERATE LPC 
01767 054410 l?CG: STA 3.LPCGR 
01770 030276 LOA 2,LPC 
01771 135000 MOV lt3 
01772 157520 ANOZL 2,3 
01773 133000 ADD 1.2 
01774 1721+00 SUB 3,2 
01775 050276 STA 2~LPC 
01776 OG2£+01 ~MP @LPCGR 
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01777 000000 LPCGR: 0 

;9TRK CRe GEN 
;LEAVE BYTE 1 1'J AC1 .. BYTE 2 IN AC2 

02000 024331 CRCG: LOA 1,C377 
02001 107400 AND 0,1 
02002 004500 JSR ?AR 
02003 131000 MOV 1,2 
02004 024267 LOA 1.C1774 
02005 107700 ANOS 0.1 
02006 OU4-474 ,JSR PAR 

;GENERATE CRe 
; A L G 0 R I T H ~, FOP. DATA P0123u~67 
;U.OLO XQR NEirl. START WITH OLO=O 
;I.SHIFT RIGHT -::;'10 AROUNQ (SBITS) 
;3.IF P=l CO;V1P. 2-345 
;'t.AT E:ND C Q,~P. ALL aUT 2&4 

02007 020277 CC.4: LOA O.CRC 
02010 00-'1-516 JSR GCRC ;GEN CRe 
02011 1!.+5QOO MOV 2,1 :MOV 2ND ByTE UP 
02012 OO~51LT JSR GCRC 
02013 010311 CC.3: ISZ GWC ;COUNT wORDS 
02014- 000705 JMP CC 
02015 GoL+422 OlA 1 •• MiA 
02016 030263 LOA 2,C100 
02017 147405 AND 2.1,SNR ~SKIP IF 9TRK 
02020 OOG446 JMP CC.5 

; COr-1P ALL SUi 2&4-
02021 'J24254 LOA 1.C50 
02022 03C207 LOA 2.C727 
02023 lQ74CO .i\NO 0.1 ;AC1=50 PART 
02024 100000 COM 0.0 ;COMP ALL 
02025 143400 AND 2,0 ; i"1AS;-< ALL BUT 234 
02026 107000 ADO 0.1 ;ADD 2&4 BACK IN 
02027 0:20331 LOA 0,C377 
02030 1237;)0 AN OS 1,0 
02031 040277 STA Q,CRC 
02032 030267 ee.6: LOA 21C177~ 

02033 066422 DIC 1.~MTA 

02034 147400 AND 2.1 
02035 122/~15 SUBfi 1,Q,Sr-JR 
02036 002304 JI'''P @GRET ;EX!i ••• 
02037 OL1030Q CC .. 1: STA O.SAVO .ERROR IN CHECK CHAR(S) 
02040 044301 STA 1.SAVl 
02041 060477 READS (/J ;SKIP eRC IF PE 
020'+2 024241 LOA 1. PK FLG 
020Lt3 -107404 A~JO 0.1 SZR 
020'+4 002304 JMP @GRET 
02045 006226 JSR @1~ESS 
0204-6 003437 MCKC ; 'tERROR IN CHECl--: CHARACTER 

;RECQRD ~II 

02047 030243 LOA 2.UNIT 
02050 025076 LOA 1,Rt:C.2 ;G£T REC tt 
02051 125100 ,~OVL 1,1 
02052 125220 r'OVlR 1,1 
02053 0062tr5 JSR @!POEC 



02054 0062~6 
02055 003462 
02056 024300 
02057 006246 
02060 006226 
02061003'-t66 
02062 024301 
02063 006246 
020 6 4- 0 0 23 0 '+ 
020€:5 000752 
02066 020276 
02067 lOl:~05 

02070 002304 
02071 024307 
02072 123400 
02073 070!+77 
02074 034241 
02075 157405 
020 7 6 0 C 0 7 3 l~ 
02077 103120 
02100 030270 
02101 000732 

02102 054423 
02103 176400 
0210'+ 054444 
02105 1~~5000 
02106 175222 
02107 010441 
02110 175004-
02111 000775 
02112 034436 
02113 175200 
02114 03'-+210 
02115 1750C6 
02116 0004-04 
02117 175004-
02120 176400 
02121 175003 
02122 G34372 
02123 167000 
02121+ 032402 
02125 ooooeo' 

02126 054421 

02127 135000 
02130 117520 
02131 123000 
02132 162400 

02133 034372 
0213Lt 101223 
02135 OOOt+l0 

CC.5: 

?AR: 

PRET: 

GCRC: 

JSR @Ir..,ESS 
MGD 
LOA l.SAVO 
JSR @IPOCT 
JSR @IMESS 
MBO 
LOA 1~SAVl 
JSR @IPOCT 
JMP @GRET 
JMP ce.l 
LOA Q.LPC 
MOVS O.O,SNR 
JMP @GRET 
LOA 1, C37L~OO 
AND 1.0 
READS 2 
LOA 3,PKFLG 
AND 2,3,SNR 
JMP CC.6 
AODZL 0,0 
LOA 2,C61 
JMP CC.6+1 
;COMPUTE PARITY 
STA 3.PRET 
SUB 3,3 
STA 3,PARCT 
MOV 1.3 
MOVZR 3.3.SZC 
ISZ PARer 
MOV 3,3.SZR 
JMP .-3 
LOA 3,PARCT 
MOVR 3,3 
LOA 3,PARITY 
MOV 3,3.SE2 
JMP .+4-
MOV 3.3,SZR 
SUB 3.3 
Mev 3,3.SNC 
LOA 3,C400 
ADD 3.1 
JMP @PRET 
o 
;eRC SUORCUTIN£ 
;ENTER ACO=CRC. 
STA 3.RCRC 
:ACl XOR ACO 
MOV 1.3 
ANOZL 0.3 
ADD 1,0 
SUB 3,0 
;SHIFT RIGHT 1 
LJA 3.C400 
fv10V2R OttO.SNC 
JMP CRiJON 

;"GOOD" 

;PRINT GOOD DATA 

:"6AO" 

;PRINT BAD OATA 
;ExrT.~. 

;ERRQR IN CHECK ChAR(S) 

lALL ZEROS, DONT CHECK 

ON ACl 

;CLEAR PARITY COUNTER 
;PUT CHAq IN AC3 
;FOR PARITY GENERATION 
.COUNT THE l'S 

;S~IP IF C OR R=o 
;PAR=l 

:PAR=Q 

AC1=NEXT S:;TES 

;RESULT IN ACQ 

;SKIP IF P=l 
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02136 163000 ADD 3,0 ;SHIFTED RESULT IN ACQ 

;COMP 2345 
02137 034205 LOA 3,C74 
02140 02'+206 LOA 1.C703 
02141 107400 AND 0.1 ;AC1=703 PART 
02142 100000 COM 0.0 ;COMP ALL 
02143 163LtOO A~jD 3,0 ;ACO=COMP OF 23~5 
02144 1230ao ADD 1,0 : ACO=.--{!:SUL T 
021'+5 0~·J277 CROON: STA Q,eRC 
02146 002401 JMP @RCRC 
02147 000000 RCRC: 0 
02150 000000 PARcr: 0 
02151 054371 ~ .. ,\NO : STA 3.RR 
02152 00 L:,,+ 0 3 JSR RAN 
02153 000317 RANoor-, 
02154 0023 7 1 JMP @RR 
02155 0545:50 RAN: STA 3,.UD03 ;GENERATE A RANDOM 
02156 010527 ISZ .UD03 ; NUiV!BER IN C ( 0 ) 
02157 031400 LOA 2.0.3 
02160 021000 LOA 0.0.2 ;OLD VALUE TO ACO 
02161 o G4' .. t(l5 JSR .U050 
02162 034525 LOA 3,.UD20 
02163 163080 AOD 3.0 
02164- 041.000 STA 0.0.2 ;STORE NE't4 VALUE. 
02165 00252Q JMP @.UOO3 
02166 024522 .U05a: LOA 1,.UD21 ;RANOOM CONTINUED 
02167 G~4517 STA 1 •• UD1O 
02170 105120 MOVZL 0.1 
02171 125120 ~lOVZL 1.1 
02172 014514- DSZ .U010 
02173 DeJ0776 JMP .-2 
02174 107 GO lj ADO 0.1 
02175 125120 MGVZL 1,1 
02176 12512 r) MOVZL 1t1 
02177 123000 ADD 1.0 
02200 001400 .JMP 0.3 
02201 03QLT13 FZ: LOA 2,CFZTAB ;FLOATING ZERO 
02202 101001 MOV Q.Q,SKP 
02203 030411 FO: LOA 2.CFZTAB :FLOATING ONE 
02204 0202 3 t~ LOA Q,BUFF 
02205 024020 LOA 1,roxo 
02206 10S~IJO SUB 0,1 ;C{l)=tJORO# 
02207 02031~ LOA e.C17 ; i",ODULO 17 
02210 107400 AND o , 1 
02211 133000 ADD 1,2 
02212 C31000 LOA 2.0,2 ;PICK A TABLE ENTRy, 
02213 001400 JMP 0.3 ;EXIT. 
02214 002215 CFZTAt5: 41 .... 1 
02215 077777 077777 
02216 137777 137777 
02217 157777 157777 
02220 167777 167777 
02221 173777 173777 
C2222 175777 175777 
02223 176777 176777 
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02224 177377 177377 
02225 177577 177577 
02226 177677 177677 
02227 177737 177737 
02230 177757 177757 
02231 177767 177767 
02232 177773 177773 
02233 177775 177775 
0223!~ 177776 177776 
02235 100000 100000 
02236 04,'J1):)0 40000 
02237 020000 20000 
02240 GleOOO 10000 
02241 00'+000 ~ooo 

02242 002QOO 2000 
02243 001000 1000 
02244 000400 400 
02245 000200 200 
02246 000100 100 
02247 000040 40 
02250 000020 20 
02251 000010 10 
02252 000004- '+ 
02253 000002 2 
02254 000001 1 
02255 102401 ZEROS: SUB O,O.SKP 
02256 102000 ONES: ,40C o • 0 ;ZERQS/ONES 
02257 001400 Jr-1P 0,3 
02260 020020 SKEW~ LOA OtIOXO ;81T DITTLE/SKEW TEST 
02261 024234 LOA 1,B:.JFF ;SINGLE BIT FOLLOWEO BY 
02262 122400 SUB 1.0 ;EVER'( OTHER. c (0) =courJi. 
02263 030315 LOA 2,C7 ;PATTERN IS DESIGNED FOR 
02264 113400 AND 0,2. ;tJORST CAS~ SKE'tJ. 
02265 024415 LOA l1CFBIT 
02266 133000 AOD 1,2 
02267 025000 LOA 1tO.2 ;BIT FOR 1 CHARACTER. 
02270 030262 LOA 2,C70 
02271 11~620 ANDZR 0.2 
02272 151220 MOVZR 2,2 
02273 151220 MOVZR 2,2 
02274- 020406 LOA O.CFBIT ;817 FOR O:;HER CHAR. 
02275 1130~O AOD 0.2 ;PUT 8ITS TOGETHER 
02276 021000 LOA 0.0,2 
02277 101300 MOVS 0.0 ;ANO EX!T 
02300 123000 ADO 1.0 
02301 0Ol~DO JMP 0.3 
02302 0022t+5 CF8IT: CFZiA8+31 
02303 000000 eUD01: a 
02304 000000 .IJD02: 0 
02305 000000 .uOD3: 0 
02306 000000 .U01C: G 
02307 033031 .U020: 33031 
02310 00C010 .UD21: 10 
02311 00035·3 REL: JSR @ISM ;SIZE ME;"10R y 
02312 102;+00 SUB 0.0 ;RELIA,B!Llry TEST 
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02313 OLt0210 STA O,PARITY 
02314 040316 STA Q,UCTR ;FOR ALL READY.'-JRITE 
02315 00634-4 JSR @IALL ;ENA8LED UNliS 
02316 002a6Q RELXPT 
02317 006354- JSR @ICLBIN ;CLEAR ERRnR BINS. 
02320 006344- JSR @ I.~LL 

02321 00154-0 REW ;REWIND 
02322 006344 JSR @IALL 
02323 001451 ~~EOF ;\oJRITE FiLE i~ARK 

02324 02::;316 LOA O,UCTR 
02325 lOlOG4 I'1QV Q,Q,SZR 
02326 000406 JMP RELl 
02327 006221 JSR @ICRLF ;ItNO READY WRITE ENABLED 
02330 006226 JSR @If'olESS ;UNITS AVAILABLE" 
02331 003231 MNOACT 
02332 063077 HALT 
02333 000756 JMP REL 
02331+ 006342 REL1: JSR @.fi.AND ;GENERATE RANDOM 
02335 030753 LOA 2 •• U021 
02.336 024314 LOA 1,e17 
02337 147400 AND 2,1 
02340 O'+l~750 STA l,.UD21 
02341 0107'+7 ISZ .UD21 
Q23Lt2 030321 LOA 2.C34-00 ;PICK A UNIT AT 
02343 113700 ANOS 0.2 :RANDOM FROM THE 
02344- 025046 LOA 1,AVAIL,2 ;AVAILABLE UNITS. 
02345 0.34316 LOA 3.UCTR 
02346 167415 AND# 3.1.SNR 
02347 000765 JMP REL1 ;UNIT NOT AVAIL 
02350 05024·3 REL2: STA 2.UNIT 
02351 006350 wFILE ;WRITE A FILE MARK 
02352 00S34-2 JSR @.RANO 
02353 OU.0320 STA O .. RELRAN 
02354 ~2q.315 LOA ltC7 
02355 107 1+ 05 AND Q.l,SNR 
02356 124001 CO~1 1.1,SKP 
02357 124!4-()O NEG 1,1 ;NUMBER OF RECORDS 
02360 C~i~4S7 STA 1,RELREC ;IN FILE MODULO 7. 
02361 o 4 L~ 32 2 STA 1, REL T[l'-l 
02362 02L+352 REL.2: LOA 1.C1777 ;MAX we 
02363 03Q351 LeA 2, cr-iENO 
02364 lC7022 ADDZ Q.l,SlC 
02365 00041.1 JMP RE!....4 ;CA+1777=OVERFLOW 
02366 132423 suez 1,2.SNC 
02367 000407 JMP REL,4 ~CA+1777)~EMOR,( END 
02370 024323 REL.3: LOA 1.CEND 
02371 lC6~23 SUBZ O.l.,SNC 
02372 000407 JMP REL3··1 
02373 02 1+ 372 LOA 1,C400 ; C A < PRO G R A t~ END 
02374- 123000 AOD 1.0 
02375 000173 JMP REL.3 
02376 02!.+~72 REL.4: LQA ltC~tOO 

02377 122!+OO SUB 110 
02~OO 000762 Jf--iP REL.2 
02401 C~Q2'3L+ SOfA OtBUFF ;START ADDRESS 
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02402 006342 Rt:L3: JSR @.RAND ;GENERATE A RA~JOOM 
02403 024324- LeA 1.C777 ;MODiJLO 1024- WORDS. 
02404 107405 AND Q.l,SNR 
02405 12l+121 COMZL 1.1,SXP 
02'+06 124520 NEGZL 1.1 
02407 044235 STA 1.WC 
021+10 006364- GEN ;ILLL CORE WITH 
02411 002151 RAND ;RANDOM 
02412 OOb356 wRITE 
02413 014242 uSZ EOTFLG 
02414 101~Ql MOV O.O.SKP 
02'+15 OQO~51 .JMP REL5 ;END OF TAoE 
02416 010322 ISZ RELTEM 
02417 OOQ7G3 JI"'lP REl3 
02420 00';360 ~FILE ;WRITE A FILE MARX 
02421 0142'+2 QSZ EOTFlG 
02422 101001 MOV O.O~SKP 
02423 000443 JMP REL5 ;END OF TApE 
02424 006357 SPACE ;BACK OVER FILE 
02425 177777 -1 ;JUST WRIT:;ErJ. 
02426 020317 LOA Q,RANOOM 
02427 101112 ~~OVL# O,Q.SlC 
02430 000405 JMP REL3~ 
02431 006366 SPCHK :SPACE BACK TO 
02432 177000 ... 1000 ; A FILE MA::K. 
02433 006357 SPACE ;FORItJARO OVER THE 
02434- 000001 1 ;FILE MARK 
02435 000403 JMP REL4-2 
02436 006357 REL3. : S?ACC: ;SPACE BACx THE 
02437 OuGOOO RELREC: 0 ;"NII RECORoS 
02440 0203·20 LOA Q,RELRAN ;RESET QANOO!"I FOR 
024'+1 OJ.t0317 STA 0, RANOOj'l, :READING THE FILE. 
02442 OQ63t.t2 REL4: JSR @.RANiJ 
02443 02LJ.32'+ L.OA 1,C777 
02444- 107405 AND Q,l.SNR 
02445 124121 COMZL 1,1,SKP 
024i+6 12y.520 NEGZL 1.1 
02447 044235 STA 1.WC 
02450 006355 qEAD ;READ AND CHECK THE 
02451 0063b5 CHECK ;RECQROS IN THE FILE. 
02'4-52 :;02151 RAND 
02453 010764- ISZ RELREC 
02454 000766 JMP REL4 
02455 006357 SPACE ;SPACE OVER THE FILE MARK. 
02456 000001 1 
02457 000655 JM? RELl 
02460 030243 RELXPT: LOA 2,UNIT ;A.SS I GN Tt-JE READY XPORTS 
02461 020316 LOA O.UCTR 
02462 025046 LOA 1,AVAIL.2 
02463 123000 ADO 1,0 
02464 040316 STA Q,UCTR 
02465 001400 Jr-1p 0.3 
021+66 006340 REL5: JSR @HIST 
02467 000522 JMP REL 
02470 lO25 u l INT: SUBOL O .. O.SK? ;INTERCHANr;E TAPES TEST ••• 
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02471 102520 INrW: SUBZL 0,0 :HERE IF WRITING THE TAPE. 
02472 0'+0325 STA Q,INTEj~ 

02473 054326 STA 3,INTR.ET 
02474 006354 JSR @ICLBIN 
02475 020345 LOA O,M400 
02476 040235 STA Q.we 
02477 102400 SUB 0,0 
02500 040210 STA Q,PARIT'f 
02501 004542 INT1: JSR ALL ;REWIND THE UNITS. 
02502 0015~O REW 
02503 102400 sua 0,0 
02504 040316 STA Q,UCTR 
02505 004536 JSR ALL ;CQUNT THE READY UNITS 
02506 002517 INTISZ :IN THE S,(~TEM. 

02507 020316 LOA O,UCTR 
02510 101004- MOV O,O,SZR 
02511 000410 Ji"lP INT2 
02512 006221 ~SR @ICRLF 
02513 006226 JSR @IMESS ; "NO READY WRITE ENABLED 
02514 003231 MNOACT ;UNITS AVAILABLE" 
02515 053077 HALT ;PLACE UNITS :,wRITE E ~J.l\ B LE , 
02516 000763 JMP INT1 ;AND ON LINE* PRESS CONT" 
02517 010316 INTISZ: !SZ UCTR ;UNIT COUNTER 
02520 001400 JMP 0.3 
02521 014325 INT2: DSZ INTEM 
02522 000437 JMP INT5 .DONT WRIT;" ON U~'~!TS 

02523 020347 LOA O,M2000 
02524 iJLt0325 STA Q,INTEM 
02525 00636it GEN 
02526 002260 SKEW 
02527 OJ451i.t JSR ALL ;~RITE SKEW PATTERN 
02530 OC1030 INR ;100 T I r-iES OI'-J ALL UNiS. 
02531 010325 ISZ INTEM 
02532 000775 JMP .-3 
02533 020347 INT3: LOA 0.M2000 
02534- 040325 STA O,If'.JTEj'Jl 
02535 020330 LOA 0.C12345 ;INIT RANOC~' 
02536 0'+0317 STA O,RANOGM 
02537 024331 INT4: LOA 1,C377 
025 u Q 107405 AND O,l,SNR 
025'+1 124121 COMZL 1,1.SKP 
02542 124520 NEGZL 1,1 
02543 0 4 4233 STA 1,WC 
02544 006364- GEN 
0251+5 002151 RAND 
02546 004475 JSR ALL ,wRITE ALL UNITS 
02547 001030 WR ;WITH THIS RAND PATTERN. 
02550 020317 LOA o • R ANOO~~ ;WRITE 100 RECORDS 
02551 010325 ISZ INTEM .ON EACH UNIT 
02552 000765 JMP INT4 
02553 001+470 JSR ALL ,WRITE 2 FILE MARKS. 
02554 001451 'WEOF ;ANO RE1"JINO. 
02555 004466 JSR ~LL 

02556 001~51 WEOF 
02557 004464 ,JSR ALL 



PAG~ 29 
02560 001540 REW 
02561 020347 INT5: LOA o .r~20CO ;THE UNITS AR.E WRITTEN. 
02562 040325 STA O,INTE~ 

02563 020345 LOA 0,1"1400 
02564 040235 STA O.~C 
02565 004456 JSR ALL 
02566 002627 INT55 ;READ ANG rH:=':CK SKEW 
02567 010325 ISZ INTEr~ ;PATTERt; OrJ EACH UNIT. 
02570 000773 JMP .-3 
02571 02u3L~7 LOA O,M2000 
02572 040325 STA o , I NT E[Vl 
02573 020330 LOA 0,C12345 ;INIT RANDOM 
02574 040332 INT6: STA O.INrRAN 
02575 024331 LOA 1.C377 
02576 107405 AND Q,l,SNR 
02577 124-121 COr"JZL 1.1,Sk;P 
02600 124520 NEGZL 1,1 
02601 0'+'+235 STA 1.WC ;GET RANDOM WORD COUNT. 
02602 004441 JSR ALL ;INIT RAND,READ AND 
02603 00263Lf INT66 ;CHECK RANDOl'" ON ALL UNITS~ 
02604 020.317 LOA O,RANOOM 
02605 010325 ISZ INTEM ~OO IT 100 TIMES 
02606 000766 JMP INT6 
02607 Gl~316 DSZ UCTR 
02610 000404- JMP INT7 ;MORE INTERCHANGE REQUIRED. 
02611 0063L+Q JSR @HIST ;LAST INTERCHANGE. 
02612 010326 ISZ INTRET 
02613 002325 Jjv'jp @INTRET 
02614- 004427 INT7: JSR ALL ;REWIND 
02615 001540 REW 
02616 Q60210 NIoe TTL 
02617 006340 JSR @HIST ;PRINT ERROR DATA 
02620 006221 JSR @ICRLF ;"ROTATE TAPES FROM UN!T 
02621 005226 JSR @IMESS ; 1 TO 2 • 2 TO 3. ETC. PRESS 
02622 003253 MROTATE ~TTI KEY TO CONTINUE." 
02623 063610 SKPON TTl ;WAIT FOR OPERATOR 
0262Lt C00777 JMP .-1 ;TO PRESS ~E,(. 

02625 060210 NIoe TTL 
02626 OC0733 JMP INT5 
02627 Q5433'-t INTS5: SiA 3,RET56 ;READ AND CHECK 
02630 006355 READ ;THE SKEw PATTERN. 
02631 0063S5 CHECK 
02632 002260 SKEw 
02633 00233Lf. JMP @RET56 
02634 054334 INTGo: STA 3,RET5S ;READ AND rHECK 
02635 020332 LOA Q,INTRAN ;RANQOM~ 

02636 0'40317 STA Q,R.ANOOM 
02637 006355 READ 
02640 006365 CHECK 
02541 002151 RAND 
02642 002334- Jr"p @RET5f 
02643 034333 ALL: STA 3.AlLRET ;ExECUTE THE ;<OUTINE 
0264-4- Oc3522 SKP8Z .I"lTA ;POINTED TO E· 'f THE 
02645 00 C777 JMP .-1 .~ORO FOLLOWING THE CALL. 
02646 102400 SuS 0.0 : :r F THE UNIT IS O.t<. 
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026Lt7 040243 STA O.UNIT 
02650 020243 ALL1.: LOA O,UNIT 
02651 061022 DOA O~.MTA 
02652 060422 OlA O,.j"lTA 
02653 105120 ~lOVZL 0.1 
02654 127102 AOOl 1,1~SZC 

02655 000415 JMP ALL3 ;WAIT FOR RE'-'JINC 
02656 101223 1\10 V ZR O~O.SNC 
02657 000404 JMP ALL2 :UNIT NOT READY. 
02660 101220 ~OVZR 0.0 
02661 101223 ""0 V ZR O.O,SNC ;CHECK WRITE LOCK 
02662 OG7~,.OO JSR @0~3 ;EXIT aT OP:::RATOR. 
02663 03'+ 333 ALL2: LOA 3.ALLRET 
02664- 01iJ2~3 ISZ UNIT zINCREME:NT THE UNIT 
02665 C~02:.j.3 LOA O.UNIT 
02666 824230 LOA 1,C10 
02667 106~14- SUBn O.l,SZR ;TEST FOR ; 'AST UNIT 
02670 00:]7&0 JMP ALL1. ,ANOTHER UNIT 
02671 C01Li-Ol JMP 1.3 ;LAST UNIT. EXIT 
02672 060422 ALL3: OlA O •• MTA 
02673 101213 MOVR# O,O,SNC 
02674 OG0776 JMP .... 2 
02675 000753 JMP ALL1. ;WAIT FOR READY. AFTER REW. 
02676 000011 ~lT AS: "TXTE 1(11)1 
02677 1512~O r~?PE : ftTXTE I R 
02700 040705 £:A 
02701 120104 0 
02702 040520 PA 
02703 1!';4722 RI 
0270"4- 05'+724 TY 
02705 120254 
02706 000000 
02707 15124Q MRECN: .TXTE f R 
02710 1 4 1705 co'-... 1... 

02711 151317 OR 
02712 121504 Df* 
02713 000240 
02714 141675 j"lRCRC: .TXTE ,-I"" .- .... 
02715 142510 HE 
02716 0'+5703 CK 
02717 153c:';'0 W 
02"120 151317 OR 
02721 0:;0104 O! 
02722 051675 IW1RE6 : .TXTE !=S 
02723 Q4072L+- TA 
02724 052724- TU 
02725 120123 S 
02726 143101 AF 
02727 1'+2724+ TE 
02730 120322 R 
02731 120101 A 
02732 142722 RE 
02733 OL;2181 ,u. U 
02734 1476!+Q 0 
02735 120116 N 
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02736 047125 UN 
02737 152311 IT 
02740 000240 I 
02741 153640 ~lWPE : ,TXTE ! W 
02742 144722 RI 
02743 1!1-2724- Tt: 
02744 0502'+0 P 
02745 151101 AH 
02746 152311 T-

- j 
02747 126131 y, 
02750 (lOO2LtO 
02751 0'-t1240 BAOTAP: .TXTE I 8 
02752 042101 AD 
02753 152240 T 
02754 0501C1 AP 
02755 1.~6305 c:.., 
02756 000240 ! 
02757 151327 MLOCK! .TXTE f~R 
02760 :~2311 IT 
02761 120305 E 
02762 1 i+ 771~ LO 
02763 045703 ex 
0276'+ 1L.,76l.tO 0 
02765 120116 ~, I 

n 

02766 047125 uN 
02767 152311 IT 
02770 000240 
02771 O~lo75 M~..JAE : .TXTE !=S 
02772 iJL+7305 EN 
02773 126324 T. 
02774 1'-}2722 RE 
02775 0533CJ3 CV 
02776 027104 D. 
02777 o i.~ 0 6 4 0 A 
03000 Ot+210i.t DO 
03001 1'+2722 RE 
03002 05,1.523 SS 
03003 151240 R 
03004 ou~("':; t....., l u .... EG 
03005 1'+324-0 t= 
03006 14£~ 5 Q 1 AI 
03007 120314 L 
03010 14772L1- TO 
03011 146240 L 
03012 040717 O.A 
03013 02710lf 0 .. 
03014- 0526~O U 
03015 1~4516 N":' f _ 

03016 12032l+ T 
03017 OOOGOO 
03020 142675 rlS i AT· .. iXTE !:::£ 
03021 151322 RR 
03022 151::17 GR 
03023 o 516~· 0 S 
Q302l+ 04072'+ TA 
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03025 052724 TU 
03026 120123 S 
03027 143101 P,F 
03030 142724 TE 
03031 120322 R 
03032 120101 A 
03033 14141+2 fir .., 
0303~ 120042 H 

03035 052520 PU 
03036 OS1714 LS 
03037 027305 E:.. 
03040 052640 U 
03041 14~~ 516 NI 
03042 120324 T 
03043 OOCOOO ! 
03044 040640 MWFAE: .TXTE f A 
03045 O(L~104- 00 
G30Lt6 142722 RE 
03047 05:523 ss 
03050 153453 +w 
03051 126303 C, 
03052 li.t4504 Dr 
03053 1201n2 8 
03054 142722 RE 
03055 042101 AD 
03056 047311 IN 
03057 02 7 107 G. 
03060 153640 W 
03061 1~4722 RI 
03062 142724 TE 
03063 05264-0 U 
03064 It;L+516 NI 
03065 120324 T 
03066 000000 
03067 051675 MWE6: .TXTE !=S 
03070 040724 TA 
03071 052724 TU 
03072 120123 S 
03073 143101 AF 
03074 Il-t272L+ Tr-

Ie:. 

03075 120322 R 
03076 120101 A 
03077 151327· WR 
03100 152311 IT 
03101 027305 E. 
03102 052640 U 
03103 144516 NI 
03104- 120324 T 
03105 000000 
03106 051675 ~'SPST : .TXiE I=S 
03107 0'+0724 TA 
03110 052724- iU 
03111 120123 S 
03112 1"t ,3101 AF 
03113 lLt2724 TE 
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03114 120322 R 
03115 120101 A 
03116 050123 SP 
03117 141501 ,~C 

03120 027305 r:... 
03121 0:52640 U 
03122 1£i.4515 NI 
03123 120324 T 
03124 000000 ! 
03125 051675 l"IERA 1 : .TXTE !=s 
03126 04+0724 TA 
03127 Q5272Lt TU 
03130 120123 S 
03131 143101 AF 
03132 lLT2724 TE 
03133 120322 R 
03134 120101 A 
03135 151305 ER 
03136 0:51501 AS 
03137 027305 E. 
03140 052SL~O U 
03141 1~tt516 Nl 
03142 120324- T 
03143 000000 ! 
03144 051675 f"'1t-: G F 3 : .TXTE !=S 
0314+5 0";'0724- TA 
0314-6 052724 TU 
031Lt7 120123 S 
03150 14.3101 AF 
03151 142724 TE 
03152 120322 R 
03153 1::1:::27 WR 
03154 152311 IT 
03155 120305 E 
03156 14-7705 EO 
03157 027300 F. 
03160 052bI.J.O U 
03161 144516 NI 
03162 12032!.f. T 
03163 000000 
03164 11.t7516 t'iEOF,+ : .TXTE INC 
03165 lL.;.26i+C c 

'-

03165 1l+3317 0:-
03167 051640 S 
03170 040724- TA 
03171 052724- TU 
03172 120123 S 
03173 142504- DE 
03174 1~2724 TE 
03175 1::2303 CT 
03176 Co. ~"O 5 EO 
03177 l·-':;L~O 0 
03200 :.~:J~1.16 N 
03201 15:327 wR 
03202 "; ~,-. :t 1 '" _ . .;t:::. ....... ..i, IT 
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03203 120305 E 
03204 147705 EO 
03205 027306 c: . . 
03206 0526i+O U 
03207 144516 NI 
03210 120324- T 
03211 000000 ! 
03212 042101 Mr;E~D: .TXTE !AD 
03213 151104- OR 
03214 OLt3:.tl1 <ll)G 
03215 1~7717 GO 
03216 OOLt584 0<11) 
03217 0'+0502 SA 
03220 OO~+504 0(11) 
03221 lLt 7727 WO 
03222 042322 RO 
03223 151011 <11)R 
03224 1'-+1705 C::C 
03225 004643 t;<11> 
03226 0'+7125 UN 
03227 152311 IT 
03230 000000 
03231 147516 MNOACT: .TXTE INO 
03232 151240 R 
03233 0 1-+ 0 7 0 5 EA 
0323Lt 054504 OY 
03235 153640 ~ 

03236 144722 RI 
03237 142724 T~ ..... 
03240 142040 E 
03241 040516 NA 
032'+2 1~6102 BL 
03243 042305 ED 
o 324 t~ G52640 U 
03245 144515 NI 
032'+6 051724 TS 
03247 0406 4 0 A 
03250 04052:; V ,A. 

03251 146311 IL 
03252 O~JOOOO 

03253 147722 tt1ROTAT: .TXTE fRO 
03254 040724 TA 
03255 1'+2724 TE 
03256 1522'+0 T 
03257 050101 A.P 
03260 051705 £S 
03261 1,+32'+0 F 
03262 147722 R.O 
03263 120115 M 
03264- 0'+7125 UN 
03265 152311 IT 
03266 03a21~O 0 
03267 152240 T 
03270 120317 0 
03271 126251 1 , 
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03272 130 (:, L} 0 1 
03273 1522'+0 T 
03274 120317 0 
03275 126252 2. t 

03276 142640 ~ 

03277 lLT1724 re 
03300 120056 
03301 151120 PR 
03302 051705 ES 
03303 120123 S 
03304 1~2724- TE 
03305 1~2714 LC:: 
03306 05472Lt ;'1' 
03307 142520 PE 
03310 045640 K 
03311 05 t,. 705 EY 
03312 152240 T 

I 

03313 120317 0 
03314 147703 CO 
03315 :'52116 NT 
03316 047311 IN 
03317 1 J42::25 UE 
03320 000056 • ! 
03321 047125 MHO: .TXTE tUN 
03322 152311 IT 
03323 000011 (11)' 
03324- O!f0520 MH1: ,iXTE !PA 
03325 120322 R 
03320 151327 ',JR 
03327 COOO11 <11>t 
03330 04-0520 r"'lH2 : .TXTE IPA 
03331 120322 R 
03332 042322 RD 
03333 COOGll <11)! 
03331+ 1/)!2520 MH3: .TXTE IPE 
03335 046 7 22 R"-" I'. 

03336 153E,~O i,-l 

03337 OOt.}722 R<11> 
03340 DeGQGG I 
03341 142520 MH4: .TXTE lPE 
03342 046722 ~:-1 

0·3343 1512~O R 
03341+ OClt5vlf 0(11) 
03345 000000 
03346 040504 MH5: .iXTE fDA 
033'+7 04072'+ T.A 
03350 142640 E 
03331 004722 R<11) 
03352 000000 
03353 042327 MHS: ~TXTE ,~o 

03354 120123 S 
03355 042322 RD 
03356 OQQ011 <1:>' 
03357 042327 ~1H 7: iTXTE fWD 
03360 120123 S 



PAGE: 35 
03361 151327 WR 
03362 000011 <11) 
03363 005215 MSPC .TXTE 1<15><12) 
03364 050123 SP 
03365 lLt1501 AC 
03366 047311 IN 
03367 120107 G 
03370 151305 ER 
03371 147722 RO 
03372 12632.2 R. 
03373 052;S L~ 0 U 
03374- 144516 N! 
03375 12 \] 32i.~ T 
03376 000000 
03377 005215 r-~SPC2 : .TXTE 1<15><12> 
03400 1~7703 CO 
03401 0'+6515 II'tM 
03l+02 0:.,. 71 a 1 AN 
03403 120104 0 
03'+04 C51711 IS 
03405 0516 i+O S 
03406 D40520 PA 
03407 1 t..j.27 J3 CE 
034-10 0002 1+0 
03~11 000055 rlSPC 3: .TXTE f -, 
03412 005215 I~SPC4 : .TXTE 1<15><12> 
03413 1.42722 RE 
0341LT 1 1-+ 7703 CO 
03415 042322 RO 
03416 120123 S 
03417 1~2504- DE 
C3it20 lt~2724 TC"' 

I .... 

03421 152303 Ci 
03422 O!;'23 G 5 ED 
03423 136640 = 
03421+ 000000 
03425 OC5215 MSPC5: .TXTE 1<15><12> 
03426 142722 RE 
03427 1!+7703 CO 
C3'+30 C~23~.2 RD 
03431 120123 S 
03432 0473'11 IN 
03433 1'43240 F 
03434 146311 XL 
03435 120305 1::'" 

'-

03436 000275 = , 
03437 005215 ~CKC: .TXTE 1<15><12> 
03440 151305 ER 
034l+1 147722 riO 
03442 120322 K 
03~43 047311 IN 
0344i;. 1416:~O C 
03l+L+5 1:';'251Q HE 
03446 045703 CK 
03&+47 ll-t16:..tQ C 
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03450 040510 H.~ 

03451 040722 RA 
03452 152303 CT 
03453 151305 ER 
03454 120254- t 

03455 142722 RE 
03456 14-7703 CO 
03457 042322 RD 
03460 121640 +0 

't 

03461 Ou021~O 

03462 005215 f"1GO: ~TXTE f<15>(12) 
03463 lu.:507 GO 
03464 042317 ao 
03465 000240 ! 
03466 0,)5215 r1S0: .TXTE ]<15><12> 
03467 0'+0502 SA 
03470 120104 0 
03471 000240 ! 
03472 005215 i'w'lroE: .TXTE '<15>(12) 
03473 144-515 j~ I 
0347 Lt 051523 SS 
03475 Oi+2305 EO 
03476 144-640 I 
03477 1521.1f, ~lT 
03500 151305 (P. . , 
03501 052722 KU 
03502 152120 PT 
03503 1~7640 0 
03504 120115 N 
03505 151327 WR 
03506 152:311 IT 
03507 126385 r '- , 
03510 S52640 U 
03511 1 ;~4 516 ;\II 
03512 120324 T 
03513 000000 t 
03514 005215 fi18 I : .TXTE !<15>(12) 
03515 G47311 IN 
03516 142724- .,..-

It.. 

03517 1~1322 RR 
03520 050125 I!C :..;. 

03521 12'J324- T 
03522 1431lJ1 .1\F 
03523 11.+2724 TE 
03524 120322 R 
03525 14450'+ 01 
03526 040523 SA 
03527 146102 BL 
03530 120305 E 
!)3531 146306 FL 
03532 043501 .1.\ G 
03533 051;4Q S 
03534 152305 £T 
03535 120056 • 
03536 052640 U 



03537 144516 
035,+0 120324 
03541 000000 

03542 054456 
03543 04045l+ 
03544 020501 

03545 040505 
03546 1764()O 
0351+7 054367 
03550 044477 
03551 050477 
03552 034367 
03553 175004-
03554 006041 
03555 J24~72 

03556 030472 
03557 020476 
03560 040471 
03561 034-1+71 

03562 0214-01 
03563 101235 
03564 010367 
03565 lOlC05 
03566 000426 
03567 112420 
03570 02140C 
03571 101003 
03572 106001 
03573 106400 
03574 010455 
03575 125113 
03576 000761+ 
03577 021401 
03600 113022 
03601 125;4-00 
03602 021400 
03003 107000 

NI 
T 
! 
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:8INAHY TO DECIMAL ASCII CONVERT 
;CONV~RTS A DOUBLE P~E:ISIO~J. TWO.S COMPLEMENT NUMBER 
;TO AN ASCII DECIMAL CHARACTER STRING 
;INPUT: 0 IN AC1, AC2 (rlIGH, LOw) 
;OUTPUT: ASCII CHARACT~R STRING, TERMINATED BY A 

;CALLING SEQUENCE 
JSR 

; RETURN 
;OESTHOYEO: 
;UNCHANGEO: 
.080: STA 3,.FD03 

STA O •• FOOO 
LOA 0 •• FD 30 

STA Q,.FD12 
SUB 3,3 
STA 3.DIGIT 

.FD99: STA 1 •• FQ10 
STA 2 •• FD10+1 
LeA 3.0IGIT 
MOV 3,3.SZR 
JSR @.F040 
LOA 1 •• FD10 
LOA 2 •• FD10+l 
LOA O •• FD22 
STA O,.FDll 
LOA 3 •• FD12 

.F09S: LOA 0.1,3 
MOVZRij O. 0 t S!~R 

ISZ DIGIT 
Mev Q,fj,SNR 
JMP .F097 
SUBZ 0.2 
LOA 0,0.3 
r-10V Q,O.SNC 
AD\: Q,l,SKP 
SUB 0.1 
ISZ .F011 
MOVL# 1.1~SNC 

Jr~p • F098 
LOA 0,1,3 
AOOZ Q,2,S2C 
INC 1,1 
LOA 0.0,3 
ADO 0,1 

BIT 8 = O. IN ACO TO USER 
ROUTINE WHOSE ADDRESS MUST BE 
STORED IN LOCATION 41 OF PAGE 0 
STRING OF FCRM: 
+NNNNNNNNNN(NULL) 
OH -NNNNNNNNNN(NULL) 

.080 

AC1, AC2, AC3. CARRY 
ACO 
;SAVE RETURN 
;SAVE ACO 
;POINT TO HIGH ORDER POWER IN 
;TABLE 

;SAVE ABS(NUM8ER) 

;PUT OUT SIGN OR DIGIT 
;RESTORE A~S(NUM8ER) 

;GET OCTAL 57 
;COUNT IT UP IN STORAGE 
;CURRENT PoINTER To POWER OF 
;10 TABLE 
.LOW ORDER WORD 

;TEST FOR ~ND OF TABLE 
;OONE 

th!GH ORDER wORD 

;CQUNi UP DIG!T 
;TEST FOR <0 
; r\ t:: c: ? S l! a T RAe TIN G 
;RESTORE POSITIVE VALUE 



03604 175400 
03605 175400 
03606 05'-+ '+ 4 ~ 
03607 020442 
03610 03 1+265 
03611 11641l+ 
03612 010367 
03613 000735 
03614 006226 
03615 002676 
03610 OG2i.L02 
03617 QOaGGa 
03620 OUOQOO 
03621 035632 
03622 145000 
03623 O",~:-''''r-Ut:,t:':I.J 

03624 16n 1-+O,) 
03625 000230 
03626 113200 
03627 000017 
03630 OL+IIOO 
03631· O'JGOOl 
03632 1032'+0 

000012 
03633 000000 
03634 023 '+2 Q 

03635 OOGCGO 
03636 001750 
03637 OCOCtJO 
03640 00014-4-
03641 000800 
Q36!.:-2 OCOQ12 
03643 OCCOOO 
03644 000:)01 
03645 003521 
03646 000000 

000010 
000002 

03651 000000 
03652 aecoae 
03653 000853 
03654 000055 
03655 000057 

0000'+1 

INC 3,3 
INC 3,3 
STA 3,.FD12 
LDA O,.FOil 
LOA 3,C60 
SU8# 0,3,SZR 
ISZ DIGIT 
JMP .F099 

• F 0 '3 7 : .J S R @ I ~1 E S S 
MTAB 
JMP @.FDQ3 

,FOOO: 0 
111-003: 0 
.F005: 35632 

.FG30: 

.F010: 

.FOll! 

.F012: 

145000 
2765 
16Ql+OO 
230 
113200 
17 
4-1100 
1 
103240 
.RDX 10 
o 
10000 
o 
1000 
a 
100 
0 
10 
0 
1 
.FOD5 
0 
.RDX 
.8lK 
0 
. ., 
v 

8 
2 
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;BUMP AC3 TO NEXT TABLE ENTRY 

tGEi DIGIT 

;PUT Ii OUT 

;RETURN 
;SAVE ACO 
;SAVE R;::TURN 
;10**9 

;POINTER TO CONVERSION TABLE 
;ENO OF TARLE INDICATION 

;SAVE CURRENT DOUBLE WORD 
;CQUNT UP DIGIT wORD 
;POINTER TO POWER of TEN ENTRY 

• ;: [) 2 a : !t + ; AS C I I " + I; 
.. F021= H_ ;ASCII II_II 

.FD22: 57 ;ASC!I "OU -1 

.FD40=41 ;PAGE 0 PUT CHARACTER ADDRESS 
;TTO NON INTERRUPT PAC~AGE 
; It ME S S If P R I N T S J.\ S C !! ~ t.. S SAG E :3 ASS PEe I FIE 0 8 '( ASS E::"18 L R 
;"CHAR" PRINTS ~SCII CHARACTER., C(O}R,C(O)L i"'USi BE a 
;WILL RErURN +2 IF C(O}~=j.CO~RECTS T~E P~R!TY.33 SIMUL. 
;ItTYP:'1I PRINTS C~/)R. "1UST HAVE PROPEK PARITY. RET. IS 
;TO CALL+l$REPLACE THIS ROU~INE WITH INT. TYPE IF DES 
; fI C R l r-!t P R I j'i T S ~'\ C f'\ R ,; I A ~ ERE T U R i\: 
; II poe Tit? R I ~\J T S C { 1) I ;'\J JeT i\ L F 0 L LOW E J B '( A T A 8 
,1IPDE{.;H PRINTS C{l! ~NJ€C!MALtL:::\OrNG ZEROS SUPPRESSEO, 
;FOLLOWEO BY A TAB. 

03656 05~542 MESS: STA 3,Mt:SSR ;PRINT A TEXT MESStG€ 



PAGE '+0 
03657 01054-1 ISZ MESSR 
03660 031400 LOA 2.0.3 ; C ( 2 ) POINTS TO MESSAGE 
03661 024331 LOA 1.C377 ;A 8 BIT MASK 
03662 021000 LOA 0.0,2 ;C(2)=OATA WORD 
03663 125112 ~OVL;; 1.1,SZC 
03664- 123701 ANOS 1,0.SK? 
03665 123401 .AND 1,O .. SKP ;C(O):::O~TA CHARACrfR RIGHT 
03666 151400 INC 2,2 ;INC TO NExT ~ORO 

03667 12'tOOO COM 1,1 ;FlIP MASK 
03670 004462 JSR CHAR. ~PRINT 
03671 000771 JMP MESS+4 :ANOTHER 
03672 002526 JjVlp ruMESSR ;LAST 
03673 102401 zoe:: SUB O.O,SKP 
03674- 020265 POCT: LOA 0.C6~ 

03675 03043!t LOA 21 OCT.~8 ;PRINT C ( 1 ) IN OCTAL 
03676 OCGi+D3 JMP .+3 
03677 030!.f42 PDEC: LOA 2,OECT8 ;PRINT C ( 1 ) IN DECIr~~L 
03700 102400 SUB 0.0 
03701 054450 STA 3,RAORET ;80TH ENTR~S PRINT NUMSF.:R 
03702 0'+0446 STA O.ZSUpp ;THEN TAB TO NEXT POSITION 
03703 050401 STA 2 •• +1 
03704 000000 DECOCT: a ;AIILQA 2.TABLEu INSTRUcTION 
03705 Q10777 ISZ .-1 
03706 034443 LOA 3,RADRET ;SETUP "T.AB" AT END 
03707 020502 LOA O.CHTA8 
0.3710 151005 ~10V 2.2.SNR ; IF iABLE ENTR'r'=O 
03711 000441 JMP CHAR. iExIT wITH TAB 
03712 0344-36 LOA 3.ZSUPP ;ZERQS SUPPRESS STUF 
03713 lCJ2i.,OO SUB 0.0 
0371i+ 1;';''''::\:,"1'"> .o,"' ..... c.;. DECOT: SUBL::: 2tl,SZC 
03715 OD0405 JMP DEep 
03716 1 1.'.6 4~} 0 SUB 2,1 ;FORM THE oIGIT 
03717 03L~265 LDA 3,C60 
03720 1014CO INC 0,0 
03721 000773 JMP DEcor 
03722 151235 DEep: ;"10VZR;:: 2 , 2 , S i·JR 
03723 034-265 LDA 3,e60 
03724 o 5~:·l.j.24 STA 3.ZSljPP ;C(Oj=D1Gr~ 

03725 153000 Ano 3,0 -; f"'lAKE ASCI! 
03726 1750 Cd';' MOV 3,3,S2R 
03727 oa~423 JSR CHAR. iPR1NT 
03730 000754- ·Ji""P DECOCT ;G~T i'JEXT DIGIT 
03731 03Q!+2f aeTAS: LOA 2,.+1+ ... QECJCT 
03732 100000 100000 
03733 010000 10000 
03734 001000 1000 
03735 000100 100 
03736 COGG10 10 
03737 000001 1 
03740 000000 0 
03741 030436 DECT8~ LOA 2t.+l+.-JE C:JCT 

000012 .ROX 10 
0374-2 023420 10000 
0374-3 001750 1000 
03744 OC01Lr£+ 100 



PAG~ 41 
03745 000012 10 
03746 000001 1 
03747 000000 0 

000010 .ROX 8 
03750 000000 ZSUpp: I') 

03751 OOCOOO R flORET: 0 
03752 054440 CHAR.: STA 3tCHRET ;PR!NT C ( .) ) RIGHi 
03753 101325 MOVZS O,O,SNR. ; RETUi~N +2 IF NULL 
03754 001401 JMP 1,3 
03755 040436 STA O.CHS,.\V 
03756 176000 ADe 3.3 ;CO~PUTE THE PAR I T'( 
03757 117000 ADO 0.3 
03760 163404 AND 3.0.SZR 
03761 000775 JMP .-3 
03762 176660 SUBeR 3,3 ; COMBII'JO PARITY WITH CHAR 
03763 02Q430 LOA O.CHSAV 
03764 103300 ,ADDS 3.0 
03765 034424- CHAR1: LOA 3,CHTAB ;IS THIS A TAB 
03766 1161+05 SUB O,3,SNR 
0.3767 ODOlf 07 JMP .+7 ;YES 
03770 004431 JSR TYPE ;NO PRINT IT 
03771 002421 JMP @CHRET ;ExIT 
03772 020422 LOA O,CHORZ .SIMULATE A TAB 
03773 034422 LOA 3,CHAR7 ,VIA 1 TO A SPACES 
03774 117405 AND O.31SNR 
03775 002~15 Ji~'P @CHRET 
03776 020420 LOA O.CH240 
03777 004422 JSR TYPE 
04000 000772 JMP .-6 
0,+001 05~416 CRLF: STA 3,CRLFR .SAVE RETURN 
Q'+002 ;)20202 LOA 0.C215 
04003 004-747 uSR CHAR. ;PRINT C.~RR !AGE AND LF 
0400~ 020.203 LOA 0,C212 
04005 iJ04745 JSR CHAR. 
0'+006 102 1+00 SUB 0,0 
04007 0 /,,0405 STA Q,CHORZ ;CLEAR ~ORZ POSITION 
0Lf-01O 002407 Jr.,p @CRLFR ,EXIT 
04011 GOG ell CHTAS: 11 
04012 000000 CHRET: 0 
04013 OOODOO C i~SAV : 0 
04014 OOOGQO CHCRZ: 0 
04015 C ,) 0 807 CHAR7: 7 
04016 COO24-0 CH2LJ.O: 240 
04017 000000 CR!...FR: 0 
04020 OOOIJOO P-1ESSR: 0 
04021 054412 TYPE: STA 3.TYPRET ;T'(PE THE: r(OlR IF 
04022 010772 rsz CHORZ 
0 1+023 07'+477 READS :3 ;Sw!TCi-I 1 ( 0 ) • 
04024 175100 MOVL 3.3 
C 't ,; 2 5 175102 j\10VL 3,3,SlC 
0:":)26 002405 JMP ::i)TYPRET ;INHIBIT TYPE EXIT. 
..,. 
:.J-

)..., - , 063511 SKP8Z TTO 
."\" .0, -' n 
I.,; ' •• .:; IJ OOG777 JMP .-1 
J~':31 061111 DOAS Q,iTO 
C ~:) 32 002401 JMP @TYPRET 



PAGE 42 
04033 OOODOO TYPRET: 0 

;TEST LOOP BUILDER 
04034 006226 BUILD: JSR @IMESS ;TYPE "UNIT" 
0'+035 004562 ;'w1UNIT 
04036 006216 JSR @IINP ;GET UNIT NUMBER 
04037 005060 LAST 
04040 02604 l -J. LOA l,,@TIBUF ; PL.~CE ij TyPED IN UNIT 
040'+1 020331 LOA 0,C377 
04042 123405 AND 1,Q,SNR 
04043 000561 JMP STRT 
04044 030315 LOA 2.C7 
04045 133400 AND 1,2 
04046 050243 STA 2,UNIT 
04047 030465 LOA 2,TBLAO·l ;RESET TABLE ADDR. 
04050 0:; 0 L:. 65 STA 2 t TBLAO 
04051 006354 JSR @ICL3IN 
04052 006226 8LD.l: JSR @IMESS ;TYPE "WC II 

OLfo053 OQ u 5f6 M\tJC 
04054 006216 JSR @IINP ;GET WORD COUNT 
0'+055 005060 LAST 
04056 020777 LOA o , .-1 ;LOAD 8UFF~R BASE 
04057 040021 STA Q,IDXl ;AOOR.-1 Ij\JTO lOXl 
04060 126400 SUB 1,1 : 0 TO HOLD 
01+061 044275 STA 1,HOlD 
0,+062 006217 JSR @I.08IN ;CONVERT W,:. TO BINARY 
0'+063 030352 LOA 2,(1777 ;1'100 1024 
0'+064 133400 AND 1.2 
0'+065 1512.33 MOVZRt: 2,2,SI~R 

0'+066 000764 JMP BLD.l 
0'+067 150400 NEG 2.2 
04-070 050235 STA 2,WC 
04071 006225 GETDA! JSR @ I J'w1ESS ;ASK FOR O';;'jA TYPE 
QLt072 004571 r-10AT A 
04073 006216 JSR @IINP ;GET INPUT 
04074 00506U LAST 
0'+075 02204'1 LOA 0,@TI8UF ;GET FIRST 2 INPUT CHAR 
04076 02l+L+4-6 LOA 1.CAL 
04077 106~15 SUB~ O~l~SNR 

04100 OOC41S Jr.,p AL ;ALL OR ALT 
04101 0244:4-4 LOA 1,CRA 
0'+102 lO6 L+15 SU8# Q , 1 , S ~,J R 
01;.103 000'+73 JMP LOAC+5 ;RANOOM 
04104 024450 LDA 1.C~D 

OLtlO5 106414 SUBti O,l~SZR 

0!.tl06 000763 JMP GErDA zILLEGAL DATA SELEcTION 
04107 020044 LOA Q,TIBUF 
04110 040021 STA O,IDXl 
04111 102~OO SUB 0,0 
04112 0'+0275 STA O,HOLO 
04113 006217 JSR @I.03IN ;GET BIN I~ORO IN ACl 
04114 OLt4;250 STA l,WORO 
04115 000454 J~1P LOA.D 
04116 022Qt;.S "., . 

~"'". LOA C:,@TIBUF+l ; T t'~ y, E ~ LOr:K ~T THE 
04117 024427 LOA 1,CLO ;NExr 2 !;\4PUT C~AR 
04120 122415 sue.# 1,QlSNR 



04121 000451 
04122 0241+25 
04123 122415 
04124 000447 
04125 0241+23 
O~126 122415 
04127 000445 
04130 02'+421 
04131 106:":-15 
04132 0OO4Lt3 
04133 000736 

;LOCAL 
04134 001.+136 
04135 00'+136 TBLAO: 
04136 DG2::.51 
04137 004157 
OL~140 004161 
041L+l OQ!t163 
04142 00'+165 
04143 004167 

;LOCAL 
04144- 046101 CAL: 
04145 QLt0522 eRA: 
04146 030l1~ CLc: 
04147 0.30514- eLl: 
0415a 030124- eTa: 
04151 03Q52LT CT1: 
04-152 G53105 CEv: 
04153 042117 COO! 
Ot;.154 042127 cwo: 

:LOCAL 
04155 OO!+3S6 IRCRT: 
0'+156 004531 I~TRT: 

;DATA 
04157 020267 ALT1: 
04160 001400 
04161 020331 ALTO: 
04162 OQ14DO 
04163 102001] ALL1: 
04164 OC1y.00 
04165 102400 ALLO: 
04166 001400 
04167 020230 wD: 
04170 OOlL100 , 

; DAT.~ 

04171 010744 LOAD: 
01.+172 01074-3 
04173 010742 
0 4 17'+ 010741 
04175 G1C7!+1) 
04176 026737 
04177 o L~b 756 
04200 046756 

PAGE 
JMP LOAO+1 .: ALL ZEROS 
LOA 1,CL1 
SU8n 1tOtSNR 
JMP LOAO+2 ;ALL ONES 
LOA 1.CTO 
SUB;; 1,O.SNR 
Jr",p LOAC+3 ;ALTEHNATE O'S-ltS 
LOA 1,CTl 
SUB# O.l.SNR 
JMP LOAO+4 ;AlTERNATE lfS-OtS 
JMP GErDA ;ILLESAL DATA SELECTION 

TABLES 
~+2 

• +1 ;ADOR • OF DATA 
RAND ;GEN SUBROUTINES 
ALT! 
ALTO 
ALL1 
ALLQ 
wo 

CONSTANTS 
046101 ;ASCII L-A 
040522 A .. R 
030114 C-L 
030514- l .. L 
030124 0-1 
030524- 1-T 
0531U5 V-E 
042117 0-0 
042127 ; \oJ-D 

INDIRECT AOOR::SSES 
RD:~RG 

WTARG 
GENERATING SU8ROU rrf-,.ES 

LOA 0,C1774-
Jr1!P 0,3 
LOA 0,C377 
JMP 0.3 
Aoe o , 0 
·Ji~? 0.3 
SUB 0,0 
JMP Ot3 
LOA Q,WORO 
JjlljP 0.3 

SELECTION RUUTINE.. 

ISZ i3LAO 
ISZ T8L.~D 

!SZ TBLAD 
ISZ TBLAO 
ISZ TBLAO 
LOA 1,@16LAO 
STA 1.@IRDRT 
STA 1,@IWTRT 

;ENTER SPC WORD 
;ENTER ALLQ 
;[N7EK ALl.1 
;ENT~F\ ALi;: 
;ENTER ALTl 
; E ~4 T t: R R ;\ N r. C l'1 
;F!X REAC-WRITE ROUTINES 
;FOR DATA ACQUISITION 

43 



04201 00622,5 
0'+202 004605 
O~203 006216 
04204 005060 
04205 024746 
04206 022044 
04207 106415 
04210 000406 
04211 02'47Y-l 
04212 122~1~ 
04213 000766 
04214 O:?G2S3 
04215 000402 
Ol~216 102400 
04217 0 4 0210 
04220 006226 
04221 o G L~ S "(:;. 
04222 006216 
0'+223 081060 

04224 02 1+777 
04225 O~:.j.G21 

04226 126'-+00 
04227 044275 
04230 024323 
04231 o q.:;..2 3'+ 
04232 006040 
04-233 1Q1005 
OLj.234 OOO,SOO 
0'+235 02'+200 
04236 122415 
04237 002376 
OL+21.+0 02-+!.+65 
04241 12 ,:~,+ 15 
04242 OG0770 
04243 u:2 '+:. !l5 

04244 122415 
04245 000425 
04246 0244i+6 
04247 122'+15 
04250 000536 
04251 024441 
04252 122415 
04253 002415 
04254 02444-4-
04255 122415 
O!+256 000557 
04257 G2~442 
Ql+260 122415 

;GET PARITY SELECTION 
GTPAR: JSR @lMESS 

rlPAR 
JSR @IINP 
LAST 
LOA 1,COO 
LOA O.@TIBUF 
SU8# Q,l,SNR 
JMP ODD 
LOA 1,CEV 
SUBij 1,O,SZR 
Ji"iP GTPAR 
L.OA O,C100 
JMP .+2 

000: SUS 0.0 
STA Q,P.ARITY 

AFCS: JSR @IMESS 
MCOM 
JSR @IINP 

INAOR: LAST+2QOO 

;FIRST 2 CHAR TYPED 

;000 PARITY 

;ILLEGAL PARITY ENTRY 
;EVEN PAR 

;ASK FOR COMMAND STRING 

;GET COMMAND STRING 
;SAVE IT IN UPPER CORE 
;BIT 0 IS A BYTE FLAG 

;THE FOLLOWING ROUTI~E SCANS THE COMMAND 
;STRING, EXECUTlNG CO~M~NOS AS THEy ARE 
;ENCOUNTEREO. lOXl IS THE 9YTE POINTER 

LOA 
STA 
SUS 
STA 
LOA 
STA 
GET 
MOV 
wMP 
LOA 
SU8ij 
JrlP 

1 • I ~,jADR 
1.IOXl 
1,1 
ltHOLD 
1,CENO 
1 .. 8UFF 

Q,Q,SNR 
BUILD 
1,C15 

1.0,SNR 
@IBLD 

:LOAO BYTE PQ!NTER 
.FOR STRING SCAN 

;0 TO HOLD 

;GET A CHAR IN ACQ 

;ENC OF CCMMAND STRING 

lEND OF CO~MAND STRING 
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LOA l,SLh 
SUB;' 1,O,SNR 
uMP MORE ;ByPASS SLASH. GET ANOTHER 
LDA 1,R 
SU3# 1,O.SNR 
..JMP CHAR 
LDA 1.S 
sua:; 1.0.SNR 
JMP CHAS ;=S 
LOA 1.W 
SUBU 1,Q,SNR 
JMP aICHAw :=~ 
LOA l,E 
SUB~ 1,Q,SNR 
JMP CHAE 
LOA 1,L 
SUB# 1.Q.Sl'JR 



04261 000500 
04262 024444 
04263 122415 
04264 002405 
04265 006226 lNERR! 
04266 004610 
04267 000731 
04270 004503 ICHAW: 
04271 OO~47~ rCHA.: 

; 

JMP CHAL 
LOA 1.STAR 
SUB~ 1.0.SNR 
Ji.,P @ICHA It 

JSR @IMESS 
MERR 
...:MP AFCS 
CHAW 
CHA" 

;=L 

:=* 
;ILLEGAL C~MMANO STRING 

.ASK AGAIN 

;SECONO CHARACTER ROUTI~ES . 
~ 

04272 OOoO~O CHAR: 
0L+273 024'+16 
04271+ 122415 
04275 000453 
04276 024414 
04277 122415 
04300 G00502 
04301 024412 
04-302 122415 
043030 1)0501 
04304 0241+14 
O~305 122415 
0430b 000422 
04307 000756 . , 

GET 
LOA 1.0 
SU8~ 1,Q.SNR 
JMP CHRD 
LOA 1,W 
S U 8 # 1. 0 • S i'J R 
J~~P CHRW 
LOA 1.U 
SUB;: 1.0,SNR 
JMP CHRU 
LOA 1,E 
SUBt; 1.0,S~JR 

JMP CHRE 
J~'P INERR 

;LOCAL CONSTANTS 

04310 J00122 
04311 OJ02.0!+ 
04312 CJ0127 
04313 000125 
0431:+ CJ0123 
04315 OJG1GG 
04316 000102 
04317 00012'+ 
04320 000105 
04321 000lILlo 
04322 Ou0117 
04323 00004-0 
OLt324 OOCCSit 
04325 000057 
04326 00005.2 

R: 
0: 
'.,J~ 

u: 
s : 
~: 

5: 
T ; 
r:" _. 
I ~ _. 
0: 
SP; 

SLH: 
STAR: 

122 
104 
127 
125 
123 
lOb 
102 
124 
105 
114 
117 

04~27 0704QO C70.4K: 70400 

04330 005040 CHRE: 
04331 024774-
0i+332 122414 
04.333 000732 
Ot.t334 020236 
04335 OLl.G373 
aLt336 005355 
0'10337 02(j770 
0'+340 040373 

;RE {READ EOF} 

_. ~ 1,SLH 
:':::; 1,Q,SZR 
._';'.) I NERR 
_::':.':.O,C70K 
':7~ 0,C704 
~:.:~o 

~OA Q,C70 lt 4K 
SjA Q,C704 

;GET A CHAR !N ACO 

;=RD (READ) 

;=RW (REWIND) 

; = RE. READ EOF 
;!LLEGAL COMMAND STRING 

;NO (/) AFTER RE 
~ A!_ L 'J ;,J R E ~J ~ ! i J 
;REA0 SIJ3RCUTI,~E 

;RESTOR:: 
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04341 060422 
04-342 024372 
04343 123414-
04344 OOQ6:;6 
04345 006226 
04346 004673 
04347 000663 

04350 00604-0 
04351 02 '+ 7 53 
04352 122414-
04353 000712 
Q435Lt 006217 
04355 03C747 
04356 1424-14 
04357 000706 
04360 OI+~"421 

04361 024320 
04362 G!.t!r317 
04363 OQ4563 
0'+364- OOS355 
O~365 006365 
04366 0;]0000 
04367 014242 
OL+370 000402 
04371 000:..:.04 
04372 014407 
043/'3 0;)0766 
O!t374 .., ~ ~ ...... #4 

'" ;_, U b') 0 

04375 00622& 
04376 00 Q·6 1+ 2 
04377 002401 
04400 aO'-+03!.t 
C44C1 OOOGGO 

04402 006362 
04403 OOD627 

04404 OD6363 
04405 000625 

04406 006040 
04407 02i~706 

04410 122J.t15 
04411 000416 
O:.t'+12 02470 .... 
04413 12241 1+ 
0'+414- 000651 
OLTt+15 006040 
04416 0247rJ6 
OLt~17 122,,1]4 
04420 000645 
C!+l+21 005217 

o I A 0,. r"T A 
LOA 1.C400 
AND;; 1,Q,SZR 
Jr"p MOF<E 
uS R OJ I i"1 E S S 
MRET 
J r~ p !~'1 0 R E 

;COMMANO IS RO (READ) 
CHRD: GET 

LOA 1 , cor",. 
SU5~ l,O,SZR 
JriP !NERR 
JSR @1 .08I~,J 
LOA 2, COrl. 
SUBn 2,O.SZR 
...ij'wlP INERR 
STA 1,CTR1 

LUPRO: LOA 1.RELRAN 
SiA 1,RA~~DOM 

JSR CLEAR 
READ 
CHECK 

ROARG: 0 
OSZ EOTFLG 
Jr~p • +2 
Ji-1P REOT 
osz eTRl 
JMP LUPRD 
JMP i'-10RE 

REor: JSR ~IMESS 

j1-1R£OT 
JrJlP a. + 1 
BUILD 

CTR1: 0 
;COMMANO IS Rw {REWIND> 
CHRW: REWIND 

JMP MORE 
:COMMAND IS RU (UNLOAD) 
CHRU: UNLOA.O 

. 
t 

JMP MORE 

;EOF FOUND 
;NO (OF STATUS 

;GET COMMA IN ACO 

;NO (,) AFTER RO 
;GET ~ READS IN ACl 
; (,) SHOULD BE IN ACO 

; NO COl"'MA 
;SET READ COUNTER 
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;RESET RANDOM ~ GEN. 
;JUST IN CASE IT IS USED 

;ADOR OF OATA GENERATOR 
;CHECK EaT 
;NO EaT 
;PRINT EaT MESSAGE THEN QUIT 
;OONE ~rTH REAOS 
;f\jQ 

;rES. GET NEXT COMMAND 

;COUNTER 

;GET NEXT =OMMANO 

:GET NEXT COMMAND 

IFIRST COMMAND CHARACTE~ IS S 

CHAS: GET ;GET NEXT CHAR IN ACO 
LOA 1.F 
SUB:; 1,0.SNR 
...iMP CHSF ;=SF ( SP.~CE FORWARD) 
LDA 1,8 
SU8# 1.0.SZR 
JiJiP INERR ;ILLEGAL CO;"'H"AND 
G;::T ~=S8 (SPACE BACK) 
LOA 1 , C 0 ~~ • 
SUB 1 1 O"SZR 
JMP !NERR ~ILLEGAL F oRf-1A;-
JSR @I.08IN ;GET '# SPA::ES IN .~Cl 
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04422 124400 NEG 1.1 
04423 044402 oasp: STA 1,.+2 
04424- 006357 SPACE 
QLt425 000000 0 
04426 000604- Jiw1 P MORE ~GET NEXT cOrlr'ANO 

; COMIl.'''ND IS SF (SPACE FaRWARO) 
04-427 0060tTQ CHSF: GET ;GET COMM.~ r f'J ACO 
04430 024674 LOA 1,COM. 
0':-431 122/+1l~ SU6t4 1.O.SZR 
04432 000633 JMP INERR ;ILLEGAl COMMANC 
Q4Lt33 OOS217 JSR aI.08IN ;GET ;; SPACES IN ACl 
OLt434 000767 Ji'~P DOS? 

; 
;FIRST COMj~ANO CHAR IS ... 

04435 006040 CHAE: GET ;GET NEXT IN Ace 
0'+436 024652 LOA 1.R 
04437 12.2:-r14 SUB~ 1.O,SZR 
Ol+440 ODf]625 JMP INERR :ILL~GAL C Oi1i1 A NO 
04-441 01,]6361 ERASE : cor~MANO I~ ER (ERASEj 
Ol+!t42 014242 OSZ EOTFLG ,CHECK EOT 
04443 002227 JMP arl"10RE ;GET NEXT CO;"v1,;.".NO 
04444- 006226 JSR @IrvlESS ;EOT DURING ERASE 
0'+445 OOL}656 ~l£EOT 

04445 002227 JI"1P @I~10RE 

; 
;FIRST CHARACTER IS i ... 
; 

04447 00b040 CHAL: GET ;SKIP OVER THE OOP 
04450 C IJ'; 0 '40 0 GET 
04451 00;;G40 GET 
04452 0060:':'0 GET ;GET SPACE OR CR OR =* 
04453 101005 j''''lOV o , 0 , S~JR 
044-5~ 002417 Jj'iP @ISTRT ;GO TO FIRST COr'1i"'lANO 
04455 (i 2 ~~ 2 0 0 LOA 1,C15 
04456 !22 Lr15 SUB;; 1.Q,SNR 
Q4l+57 002414- JMP @ISTRT ;GO TO FIRST COMMAND 
04460 o ~~~ 643 LOA 1.SP 
04461 122415 SU8~ 1.O~SNR 

0'+462 000770 J;'-'P CHAL+3 ;SKI? OVER A SPACE 
04463 02'+5~3 LCH\ 1.STAR 
04464 12241.4 SU8~ 1,Q,SZq 
04465 00C600 Jf1\P INERR :ILLEGAL C O~I"'lAND 
04466 024!+ 13, LOA 1.KHOLD ;=l.OOP '$: 

Ol+Lt67 044275 STA 1,HOLD 
04470 024412 LOA 1,KIDXl 
04471 044021 STA ltIOX1 
O~'+72 002227 JMP @IMORE ;GET NEXT COMMANO,~ T :Cc 

04473 00422'-t ISiRT: STRT 
; 
;FIRST CHARACTER IS ,6, * . , 

04474 02'-+275 CrA.: LO.l\ 1,HOLD ;SAVE HOLI) 
04475 o ~ 4 i.> 0 it STA l1KHGlO 
014-1+76 024021 LOA 1,IQXl is.AVE !DXl 
C LtLt 77 0 4 4403 SiA 1.KIOXl 



04500 002227 JMP @I~ORE 
04501 000000 KHOLO: ° 
04502 000000 KIDX1: 0 

04503 006040 
0450'+ 024613 
011505 122415 
0'+506 OO:)L!12 
04507 024611 
04510 12241!+ 
04511 a02:.t3L!-
04512 QlJf360 
04513 01 1+2 1+2 
04514- 002227 
04515 00S226 
04516 OJ tj.664 
04517 002227 

04520 OJ6040 
04521 02i..~603 

04522 122;~11+ 

04523 000422 
04524 OJ6217 
04525 o i+ ~+ 654-
04526 024317 
04527 OL,u.32G 
04530 D06:36q· 
0'+531 iJ(IOOOO 
04532 00G35S 
04533 0142 1+2 
04531+ 000402 
04535 000404 
04536 014S43 
04537 000773 
0454-0 002227 
045£+1 00622·S 
04542 aOL+S50 
04543 002401 
04544 00 i+ 0 3l+ 
Q45t.t5 OO~265 
04546 o 5 l t':+ 13 
04547 03423~ 
04550 05'+022 
04551 01Lt022 
04552 176400 
0'+553 030 l~ 0 5 
04554 056022 
04555 151404 
04556 000776 
04557 002402 
04560 17600C 
0'+561 000000 

. 
9 

;FIRST CHARACTER IS W 

CHAW: GEi 
LOA 1,T 
SU8tt 1,O.SNR 
.Jr4P CHwT 
LOA 1.E 
SUB~ 1,0,SZR 
JMP @IINER 
~F!LE 

DS2 E:OTFLG 
J;~P @IMORE 
JSR @IMESS 
MEFEOT 
.JMP QjIMORE 

;COMMAND IS WR (WRITE) 
CH'wT: GET 

LOA 1 , C 01"1. 
SU8# 1,Q,SZR 
Jr-1P lINER 
J-SR @I.08IN 
STA 1,CTRl 
LOA 1, RAr-JOO;\'1 
STA 1,RELRAN 
GEN 

~~T ARG: 0 
WRITE 
DSZ EOTFLG 
Jr~p .+2 
JMP ETFNO 
DSZ eTR1 
JMP WTARG+l 
J~lP @IMGRE 

ETFNO: JSR @IME3S 
MWEOT 
JMP @.+1 
BUILD 

lINER: !NERR 
CLE:~R : STA 3,CLR 

LOA ·3, BUFF 
STA 3, r DX2 
OSZ IOX2 
SUS 3,3 
LOA 2 ~ r"12 K 
STA 3,@IDX2 
INC 2.2.SZR 
JMP .-2 
Ji"1P @CLR 

:-12 K : -2000 
CL~: 0 

PAGE ,+8 
; 0 ONE X i C 0 i-1l~ A NO 

;GET NEXT ChAR IS ACO 

;=wT {~'RITE) 

;ILLEGAL C~r1i~AdO 
;=WE (wRITE [OF) 
;CHECK r-OR EOT 
;GET NEXT C C:'~M A~J 0 
;EOT DURING wEJF 

;GEj COMMA IN ACO 

;ILLEGAL cOMr.,A f\iO 
~GC:T ... R[COROS I ~j ACl tot 

;SET WR. r TE COUNTER 
;SAVE R Ai-JOO!"'l 01UMBE:R 

;GENERATE D.t\ T A P,I\TTt:RN 
;AODR 0-r GEN ROUT Ir··,;E 

.Chi..CK EOT 
;NONE 

JEOT OUR I ~lG ~·;RT 

;COUNT 'rJRIrES 
,DO ANOThER 
;GET Nt.XT :::Or-1MAND 
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;MESSAGES 

04562 005215 MU~J!T: .TXTE 1<15><12) 
04563 047125 UN 
04564 152311 IT 
04565 0002'+0 ! 
0456'; 1'+1727 M~~C ! .TXrE lwe 
04567 120240 
04570 000 2{-+ 0 
04571 OLtO'50~ ~10ATA : .TxrE fDA 
04572 040724- TA 
OLt573 0002<+0 ! 
01+574 1 ,+ 7 703 (-1CO~: .TXTE !CO 
04575 01+6515 ~1 1'''1 

04576 0 1+ 71 Q 1 AN 
04577 12 C 10 Lt 0 
04600 1:52123 ST 
01+601 14;.;.722 RI 
04602 043515 i\~G 

04603 005215 <15><12> 
04604 CGsona I 
04605 0'-+05:20 i-1P,~ R: .TXTE IPA 
04606 120322 R 
04607 OGJ2L~O 

04-610 1 I' ' 7'1 ., -...,.0..) .... J. ~l[RR : .TXTE III 
04611 1:;' 2 71 t~ Lt: 
04612 C~05D7 GA 
Oi+613 12C:jl!f L 
04614 1:~ 77 J:3 -"" l.v 

04615 C4:S515 ;\;1 t~l 

O~61O 047101 AN 
046:7 12G1Q~ .'1 

.J 

OLT620 152123 ST 
0!+621 14;'" 722 PI 
04622 O:':':l:."; 1 .... ,~~ .0 NG 
04623 005213 <15><12> 
04624 OCQOJJ 
04625 OU5215 ~IER: ,TXTE 1<15>(12) 
04626 047311 IN 
04627 14272 i+ TE 
04630 151322 RR 
04631 0;:' " .. .."\ t::. . ..,. • .J J.. c:....J UP 
04632 12 (]::; 2 ~~ T 
04633 lG1306 FR 
04634 046717 OM 
04635 042240 0 
04636 053305 EV 
04637 141711 Ie 
04-640 120305 ,. 

04641 000000 
04642 005215 MREOT: oTXTE 1<15>(12) 
04643 142722 Rt: 
Ot;.644 O'~21.Cl AD 
OLt6Lt5 1~2S/+0 E 
OLr6~6 152317 OT 



04647 000000 
04-650 005215 
04651 151327 
04652 152311 
04653 120305 
04654 147705 
04655 00032 1+ 
04656 005215 
O~657 15:.3 a 5 
04660 051:501 
04661 120::05 
04662 1-+7705 
04663 OOU32c.;. 
0'+664- 005215 
04665 142727 
0'+666 144706 
04667 142714-
04670 ll+ 2 f 4 0 
04671 1523:t~ 7 
04672 000000 
04673 005215 
0'40674- 1475:; 
04675 1426i+O 
04576 1'403317 
04677 051. 6:+ 0 
04700 0'+072(+ 
04701 052724 
04702 120123 
0'+70.3 143101 
0'-;.704 :42724 
04705 120322 
04706 1 L~27 22 
04707 141640 
04710 046717 
04711 G4 C515 
04712 04211= 
04713 O~OOOO 

04714 054461 
0'+715 010460 
04716 031£+00 
OLT717 050020 
OL+720 050~57 

04721 034202 
04722 lS2!4L+Q 

M~EOT: ~TXrE 1<15>(12) 
~R 

IT 

£:0 
7i 
M€EOr: .TXTE }<15><12) 
ER 
AS 

EO 
TI 
MEFEOT: • TXTE ! <15>(12) 
~>4 E 
FI 
LE 

... .... 
aT 
1 
I~RET : 
NO 

t:.. 

OF 
s 

TA 
TU 
s 
AF 
TE 

C 
0;\01 
j'~j.~ 

NO 
r 

.TXTE 1<15>(12) 
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;TELETYPE INPUT ROUTINE, NON INTERRUPT. SU8ROUT!N~ CALL 
;IS FOLLOWED BY INPUT ~JFFER ~QCRE~S-l~ INPUT ~ILL BE 
;PACKEO 2 CHAR(~ORD9 R TO Ll 3IT a ALWAYS Z~~O, EXCEPT 
;FQR CR(215), LAST 3UF=EH l!'jO!~D IS EITHE:K (215)L{OlKl OK 
; ( 21 5 ) L ( LAS T C ~1 ,;l R ) R .. K J 8 0 U T U E L :: T E .s ? REV! C ij S C H A H • 
;ALL ACCUMULArOR~ ARE USED AND NON[ ARE SAVED 

;ACO=j77 OR 177 
;ACl ACCE?TS CHAR FORM rT!~ AC2 PACKS BYTES 
:~C3=215 . 
t 

INP: STA 3,RINP ;SAVE RETURN 
!SZ R I rJP 
LOA 2 • 0.3 • AC2=8UFF-"E;; AOOR-l 
ST t\ 2.10;(0 : L C ~\ 0 AUTO n~c E.:.,< :->p .... r, '- '.::I. 

STA 2,8,4SE ; REi4Ei1BEK 2£,5( AOGiia 
LOA 3.C215 
SU30 2.2 ~ Q TO AC21 G TO C 



04723 060210 
04724 063610 
OLf.725 000777 
04726 C64E10 
04727 1364-15 
04730 OUOLt35 
04731 020331 
04732 122415 
0'+733 OOOlt12 
04734 06511! 
04735 020177 
04736 107400 
04737 133300 

04740 101062 
04741 000763 
04742 052020 
0'+743 152460 
047Lr4 0:}07S0 
04745 101002 
04746 000415 
04747 024020 
O!?750 030427 
04-751 132415 
04752 000750 
04753 ;J1Lf020 
0475L~ G32028 
04755 11·3Lt40 
0475,; 151300 
04757 01!-+020 
04760 024416 
0'+761 065111 
04762 000742 
0'+763 15241..;·0 
04764 0OO77!+ 
04765 OSSl11 
04766 1:::3300 
04767 052020 
04770 06361.1 
04771 COO7?7· 
04772 024203 
04773 065111 
04774- 002401 
04775 000000 
oLf.776 0OO33i+ 
04777 000000 
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NIoe TT r .CLEAR TTl 

TTI!,.JT: SKPDN TTl ;'fJAIT FOR INPUT 
JMP .-1 
DIAC 1,TTI ;REAO CHARACTER 
SUB~ 1.3.SNR .CR iYPEO 
JMP CRFNO ;YES, END OF INPUT 
LOA 0.C377 ;NOi CHECK RuaOUT 
SUBR 1,Q,SNR 
JMP OELCH ~DELETE LA::;r 
OOAS 1.TTO ;ECHO CHAR 
LOA 0.C177 
AND o , 1 ;MASK OFF BIT 8 
ADOS 1,2 ;PACK BYTES 

;USE CARRY AS BYTE INDI:ATOR. IF c=O. AC2=0 AND 
;LAST 2 BYTES ARE IN M~~ORY. IF C=l AC2=LAST BYTE. 

Move O.Q,SZC 
JMP TTlwT 
S7A 2.@IDXQ 
SU8C 2,2 
.jMP TT I WT 

DELCH! MOV o.o,szc 
JMP OLCHl 
LOA 1,IDXQ 
LOA 2,BASE 
SU8~ 1.2,SNR 
JMP TT1""T-2 
OSZ IDXO 
LOA. 2,@IDXO 
ANDO 0.2 
:~ovs 2,2 
DSZ IDXO 

ECSL: LOA 1,8SLH 
OOAS 1.1TO 
JMP TTlwT 

DLCH1: SUBD 2,2 
JMP ECSL 

CRFNO: DOAS 1.TTO 
ADOS 1,2 
STA 2,@IDXQ 
SKPON TTO 
JMP .-1 
LOA 1.C212 
OOAS 1.TTO 
JMc @RINP 

RINP: 0 
BSLH: 334-
BASE: 0 

;SKlp EVERY QTHER rIME 
;GET ANOTHER BYTE 
;STORE 2 BYTES 
;CLEAR AC2, DON'T CHANGE C 
;GET ANOTHER BYTE 
;CHECK BYTE POSITION 
;LAST BYTE IN AC2 

;CHECK BUF~ER POINTER 
;NGTHING TO DELETE 
;GET LAST BYTE FROM MEM. 

iDELETE CHAR, sET C TO 1 

;RESET BUFFER POINTER 

;ECHO (1) 

:CLEAR BYTE IN AC2. a TO C 

~ECr.o CHAR 
~PACK BYTE 
;STORE IN :UFFER 

~PR!NT LF AUTOMATICALLY 
;SU8R RETURN 

;CONVERT AN ASCII OCTAL CHAR~CTER STRING TO A BINARY 
;NUMBER 
;INPUT: 
; . 

CAL L SAG ETC H A R .4 C T E i~ R 0 UTI N E ';4 H 0 S E 
ADDRESS MUST 2E STQR£O 
IN LOCATIUN 40 OF PAGE O. 
CHARACTERS MUST BE RETUR~EO. 



05000 C5lf435 
05001 050433 
05002 021]437 
05003 OGSU41 
0500 LI- 1024;]0 
05005 CU681..~1 

05006 OCC)403 
05007 o 5j+~26 
05010 050421+ 
05011 126'+00 
05012 o I~ 'p., 2 4-
05013 QOSot~O 

05014 030423 
05015 034423 
05016 162033 
05017 112032 
05020 00 :J '4-11 
05021 1~2400 
05022 O? ul' " L' '- I ..,.. _ t 

05023 12512C 
05024 125120 
05025 125120 
05026 107000 
05027 o 4 LP+- 0 7 
05030 000763 
05031 030403 
05032 024404 
05033 002402 
05034 000000 
05035 000000 
05036 000000 
05037 0000£:0 

;OUTPUT: 

'CALLING SEQUENCE: 
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RIGHT ADJUSTED IN ACO WITH aIT 8=0 
INPUT OF FORM: 

OO.".O{8REAK) 
W HER E tt 0 " R:: P P. ESE NT S ;~ N 0 eTA L 0 I G 1 r ;: t-1 
BREAK IS ANY OTHER CHARACTER 
ACo CONTA !~JS THE BREAK CHARACiER 
A C 1 CON T A I "J S ThE B I ;\1 A R Y N L'~ 8 E R (."1 0 ~ 
200000 eCTAL) 

JSR oOBIN 
; RETURN 
;!F AN INDICATION IS otsrREO TO SIGNAL CHARACTERS ARE 
;REQU~STEO, CALLING SEQJENCE: 
; JSR .OBNI 
; RETURN 
; A N A SCI I 11 0 II F eLL 0 I,J EO ::3 Y ~I NUL L C H A RAe T E R 
;WILL BE TRANSMITTED VIA ACO 
;TO USER PUT :HARACTER ~CUTINE WHOSE 
;ADDRtSS MUST B~ STO~[O IN LOCAT!O~ ~1 OF PAGE 0 
;CAUTION: RESULT IS N MOO 200000 (OCTAL) 

;OESTROYED: 
;UNCHANGEO: 
.OONI: STA 3,.E[03 

STA 2,,[(02 
LOA 0 •• EE22 
JSR @oEE41 
SUS 0,0 
JSR @,.EE41 
JMP 0 +3 

.OSIN: STA 3,~EE03 
STA 2, .. EE02 
SUB 1.1 
STA 1,.£E10 

.EE98; ~SR @.E(40 

.[E02: 

r-,... ... • ~ , .c..r:.. ... ...,. 
.EE20: 

LOA 2 •• EE20 
LOA 3,.EE21 
AOCZ~ 3,Q,,sNC 
AOCZ# Q,21SZC 
JMP .EE99 
SUB 2.0 
LOA 1 •• EEIO 
l~O'JZL 1,1 
MOVZL 1,1 
i"'10V ZL 1,1 
AOD 0.1 
STA 1,.EE10 
J:"lP J EE98 
LDA 2,.EE02 
LOA 1,.E;::10 
JMP @.[;::03 
J 
Q 

Q 

E.G. 576452* CC~VEqTS TO 176452 
ACO, AC1 1 AC3. CARRY 
AC2 
; S,AVE RETURN 
;SAVE AC2 

,SEND "0" 

;SErJD NULL 

;SAVE RETURN 
,SAVE ;'\C2 
;CLEAR RESULT WORD 

;GET .~ DIGIT 
;OCTAL 60 
;OCT;\L 67 
;TEST FeR ;n <=N<= 57 

~NO - MUST BE BREAK CHARACTER 
;PUT N IN RANGE 0-7 

;SHIFT SUM 

;LCOP 7IlL BREAK RECEIVED 
;KESTORE AC2 
;ANSWt:R TO ACl 
;ANO HETiJRN 
; s}~ V E ;, C 2 
;SAVE RE.TUF<N 
;STORAGE F~R RESULTS 
; AS ell ~l 0 !i 



050,+0 000057 
05041 000117 

0000'+0 

000041 

05042 054 1,i.15 
0501+3 020275 
Q50LJ.4 lJlO[)4 
05045 OOC!.J·05 
05046 022C21 
05047 040275 
05050 034177 
05051 1 S3i..!. 0 0 
05052 OC2L1.!JS 
05053 101300 
0505~ 17S4CO 
05055 054275 
05056 000772 
05057 000000 
05060 000000 

ERRORS = 

.EE21: 67 lAserI "7" 

.E[22: :10 ;ASCII It 0 I; 

.EE40='+0 ;PAGE 0 .~OORESS OF GET 
;CHARACTER ROUT!i'lE 

9EE4 1=41 ;PAGE 0 ,~O~RESS OF PUT 
:CHARACTER ROUTINE 

; G c:: T C H A R ~ C T L R R 0 U T ! ~i E ., c: H p, R ~ C T E R S R ~ T R I EVE 0 
;FROM ME~ORY, 2 BYTES/WORD, PACKED R-L. 
;SET lOXl TO BUFF-l 
;SU8R RETL!R~~ WIT~ CH~\R ~!GHT JUSTI~IED IN ~co. 
;SIT 8 ALWAYS ZERO. SET HOLD TO ZERO BEFORE 
;INITIAL CALL. 

GETCH: SiA 3,GTCHR ;SAVE RETURN 
LOA O.HOLO ;GET CURRENT DATA 
Mev O,o,SZR iAN)' ? 
Jr-tiP GT.1 ;YES USE IT 
LOA Q,@IDXl ;NOt GET SOME MORE 
STA O,HOLO 

GT.2: LOA 3 .. C177 
,1\ NO 3,0 ; l"'ASK 7 BLTS 
Jr--1P @GTCHR 

Gi,l: MOVS o • 0 
SUB 3.3 
STA 3,HOLD 
Jr~p GTe2 

GT~:HR : 0 
LAST: 0 
.END 
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001+220 AFCS 04220 O!t267 
004116 AL Gtt10a 04116 
002643 ALL 00344 02501 02505 02527 02~L+o 02553 02555 

02557 02565 02602 02614- 02;43 
004165 ALLO 041.:';'2 ot+1S5 
004163 ALLl 04141 0 4 163 
002650 .4LL1. 02650 02670 02675 
002663 ALL? 02657 02663 
002672 ALL3 02655 02672 
000333 ~LLRE 00333 02f;Lf3 026~3 
004161 .~ L. T G 04140 OLt161 
OOLt157 .~ L. T 1 O!.+137 0l+157 
0000'+6 ,4ijAIL 000 4 6 02344 02462 
004316 3 04316 04412 
001301 B.lC 00357 01175 01300 01301 
001317 dACKl 01317 01320 
000257 f:3.ACRE 00257 01303 01307 01324 01340 01341+ 01353 

01375 
001354- 5 A.C • 1. 01333 01354 
001364 8ACtt2 01337 01364 
0013'+0 8AC.5 01340 01361 01413 01420 
000256 r:3 j~ 0 00256 0124LJ. 01247 01261 01264 01656 01700 
002751 G{,iJr:-\ 00752 01147 02751 
004777 BASE 01+720 04-750 o q. 77 7 
004052 :: LO 91 04052 04-066 
00£+776 3SLH 04760 04776 
000234 SUFF 0023'+ 00b46 01051 01117 01554 01702 02204 

02261 02401 04231 04547 
004034 2UIlO 00376 OO£+Qo 04034- QLt234 04400 04544 
001555 C 00365 01555 
000230 C10 00230 00'+22 00567 00730 015Lt2 02666 
000263 ClOG 00263 00S52 01457 G1574- 01613 01732 02016 

0421i+ 
000240 C1800 00240 00710 01100 01523 
000375 :: 1 :J~ 00375 00533 
000330 C1234 00330 02535 02573 
000200 ,..<4 "... 00200 00437 04235 04455. • I ~ ....... -
000314- C17 0031t+ 02207 02336 
000233 C172K 00233 
000177 C177 00177 00435 00543 04735 05050 
000267 C1774- 00267 00775 01744 02004 02032 04157 
000352 c., .... .,-

J.. I I ! 0035:2 02362 04063 
OC0273 C20 00273 01553 
000264 C2CO 0026'+ 
0OO37~ C2GitQ 00374 00701+ 01125 
000:203 C212 002~3 QL.Loo4- ol+772 
000202 C21.5 00202 G'+OO2 04721 
000201 C22 00201 OO~17 
000237 C2K 00237 00753 01002 01150 
000250 C30 00260 01306 
000321 C3400 00321 02342 
OOQ3w7 ::37~0 002,07 02071 
000306 C3747 0']306 01cQ3 
000331 C377 00331 01623 01741 02000 02027 02537 02575 

03661 0404l 04-:'61 Q473j" 



PAGE 55 
000253 C4 00253 01035 01425 014-54-
000204- C40 00204- 0041+2 00745 01064- 01142 01312 
000372 CI..I.OO 00372 01477 02122 02133 02373 02376 04:542 
000266 C4r< 00266 00655 01171 020 4 2 
000254 e50 0025 /+ 01044 02021 
001640 C5012 01622 01640 
000265 C60 00265 Oll1-62 03610 03674 03717 03723 
000315 (7 00315 02263 0235~ O'+O'+L+ 
000262 C70 00262 01431 02270 
000206 [703 00206 02140 
000373 : 70 1+ 00373 00700 01106 04335 04340 
000236 C7aK 0023; 04334 
004327 :70.q· 04327 04337 
000207 C727 00207 02022 
000343 C72K 00343 00637 01041 01342 01440 01474 
000205 C74 00205 02137 
00032£+ ':. 77 7 0032£+ 02403 02443 
004144 CAL 04076 0414Ll. 
000270 CBl 00270 01650 81750 02100 
000271 ca2 C0271 01645 01755 
000272 ('q-' 

'-'~ ..) 00272 01542 01763 
001721 CC 01721 02014-
002037 ce.l 02037 02065 
001716 CC 9 2 01606 01716 
002813 1-'" A: -'- . ....,; 01747 01766 02013 
002007 CC.Ly 02D07 
002066 CC.3 02020 02066 
002032 ~r ,-

' ..... "- • 0 02032 02076 02101 
000323 CE~·;O 00323 02370 0'+230 
004152 C'C..V OL~l 52 0 4 211 
002302 ~':Ft3IT 02265 02274 02302 
002214 CFZiA 02201 02203 022~4- 02302 
004016 CH2'+O 03776 0'-+016 
004435 CH,A€ Q!+256 04435 
00441+7 CH!~L 01+261 04447 04462 
004272 CHAR 04245 04272 
003765 ChA;:':'l 03765 
004015 CH6P.7 03773 04015 
003752 r" fin .... ilJ-Co,r\. 03670 03711 03727 03752 0'+003 01.+005 
004406 ,....' t "I ... 'to 

\.,. ri jJ .~ 0'+250 G!+!tQ6 
004503 ChA'w 04270 04503 
004474- CHAo. 0 4 271 04:.t74 
0063b5 C :-iE C K 00377 02451 02631 02640 04365 
004014 C I-:OR2 003 7 0 03772 04007 Q4011..j. 04022 
OOt.r350 CHRD 04275 04350 
004330 CHRE 04-306 04330 
00401.2 CHRET 03752 03771 03775 04012 
004404 CHRU OLJ.303 OLt404 
0;)4402 CHRI."j 04300 04-402 
OOL~013 CHSAV 03755 03763 o L} 0 1 ::, 
C04427 CHSF o 4- L,.11 04427 
004011 CHTA2 03·fC7 (;3765 04011 
004520 C j-:~~ T 04506 04520 
001667 eXl 01660 01667 
001673 CX2 01673 



PAGE :::'" ..JO 

001702 CK3 01702 
001655 CKER 01655 01727 
000312 CKRET 00312 01655 01672 01715 
004146 ClO 04117 04146 
004147 ell 04122 o ,+ 11~ 7 
000452 CLaIN 00354 00450 00452 
004546 CLEAR 0 4 363 04546 
OQLT561 CLR o 4- 5'~6 04557 04561 
000213 C:"'RET 0021.3 00452 00463 
000351 Ci"1ENO 00351 005'-+5 02363 
000574 C:,'HO 0051+7 0057LT 
000621 C f~ roc 00605 00621 
004153 C ~)O 0'+153 04205 
004324 C 0 ~~1 • 01+324 04351 04355 QLJ.416 04430 04521 
001654 CPi~'Z 01641 010 Sit 
OOLt145 CR.~ 0'+101 0 1+ 14 5 
000277 eRe 00277 01720 02007 02031 02145 
002000 CReG 01734 02000 
002145 CROGN 02135 02145 
004765 CRFNO 0'1-730 04765 
004001 CRLF 00221 04001 
004017 CRlFR 04-001 04010 04017 
0041~O eTa 0'+125 04150 
00,+151 CTl 04130 01+151 
000274 erR OD274 
004-401 CTRl 04360 04372 04401 011-525 04536 
004154 CwO Q4-10Lt OLJ.154 
000214 Cri?AR 00214 00456 
00'+,311 C 04-273 0'+311 
000126 OATER 00126 00522 01660 
000310 JAT,"lS 00310 0160it 01610 01723 
0037QLt CECtJC 03704 03730 03731 03741 
003711+ C[COT 03714 03721 
003722 CECP 03715 03722 
003741 C~CT8 03677 03741 
004745 OELCH OLt 733 04745 
000367 CIGIT 00367 03547 03552 03564 03612 
004763 CLCHl o 47i..;.6 0'+763 
000562 CflPO 1 OQ5S2 00571 
000551 J:-':PQ;\ COl+67 00471 00473 00475 GC!.t77 00501 00503 

00505 00551 
000225 C:;1FRE 00225 00551 0056'i- 00572 00573 
000377 CiJlPT C0377 00550 00552 00561 
000222 Or:PTE 00222 00510 00560 00565 00560 
004~23 Dasp 04423 04434 
004320 c:- Cl+25L.J. 04304 04320 04507 ... 
004760 ECSL 04-760 04764 
000242 EOTFL 00242 00713 01103 01526 02::-13 02421 04367 

044'+2 04513 o!t533 
0014Lt~ ERAl 0144-2 o 14- £~ 4-
000261 E.RARE 00261 01422 01443 Q14!:1 01502 01510 
001422 ~R,~S JO~~61 ;)1422 
006361 ERASE 00377 01210 0'4- '+ 41 
00' .. 541 ETFNO 04535 04541 
004315 .... 04315 o£p+ 0 7 r 
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001421 FILFL 01277 01302 01331 011+11 01421 
002203 FO 02203 
000303 FSTGC 00303 01557 01E05 01657 01667 
002201 FZ 02201 
001556 G 00364 01556 
002126 GeRe 02010 02012 02126 
ooE.364 G Ej\l CQ377 02410 02525 02544 04-530 
006040 !~ 0::"1' 

~ .... t 00377 04232 04272 04:)30 04350 04406 04415 
0'+427 04435 04441 04450 fjt;.451 C4-£~52 04503 
04520 

005042 Gt:TCH 00040 05042 
00Lt071 GETDA 0'+071 04106 04133 
001607 GG 01607 01633 
001632 GG.l 01615 01632 01653 
001602 GG.2 01576 01602 
001635 SG.3 01625 01630 01635 016~i+ 01647 01652 
001641 t;G.Lt 01521 01641 
000313 G~OO 00313 01676 01725 Q173C 
000304- G~.ET 00304 01560 01563 01634 02036 02044 02064 

02070 
005057 GTCHR 050LJ.2 05052 05057 
004201 GTP~f\ 04201 0'+213 
005053 GT~l 05045 05053 
005050 GT,}2 05G50 05056 
000311 C:, t~ c 00311 01570 01632 02013 
000510 ;-'0 00470 00510 
000512 !-:1 OOLf72 00512 
000514 ':-'2 00474 00514 
000516 t-:3 00476 00516 
000520 r4 00500 00520 
000522 r5 00502 00522 
00052,'+ ;~s 00504- 00524 
000527 H7 00506 00527 
000220 ~!SRE 00220 00464 00507 
000340 ~IST 00340 00445 00447 02466 02611 02S11 
000464 hISiR 00340 00464-
000275 hOLD 00275 04001 0 4 112 04227 04467 04474 05043 

05047 05055 
000344 IALL 00344- 02315 02320 02322 
000376 !8LJ 00376 04237 
004270 ICHA'.,j 04253 04270 
004271 ICH:4. 04264 04271 
000370 ICHOR 00;:.70 
000354 leLBI 00354 02317 02474- 0{--\.051 

000221 ICRLF 00221 00465 00u60 00554 !J07l+L+ 01023 011 i+1 
01223 01245 01254- 01262 01;71 01345 C1441+ 
01503 01511 01510 01561 01~62 01673 02327 
02512 02620 

000020 IOXO OOQ20 01565 01566 01631 01~74 01703 01722 
02205 02250 04717 o '.-t 742 04747 0'+753 C475>4-
04757 04757 

000021 lOXl 00021 04057 04110 O£.;.225 04~71 O!'t476 G5Q46 
000022 IDX2 00022 04550 04531 o ~~ 5 :)ll 

OCOCt+3 lERR GOO4-3 00£+30 
000040 IG~T OOC40 00377 



PAG:: 58 
004-545 lINER 04-511 Ol.l.523 04545 
000216 I I0;P 00216 04036 0405'+ 04073 04203 04222 
000350 IKE! 00350 00723 01221 
001231 IlLI 01071 01231 
000226 r 1"1 E S S 00225 00555 00622 00751 00757 00761 00765 

01000 01025 01146 01154 01156 01152 01224 
01231 01237 01251 01256 01266 01 2 73 01347 
01367 01373 014-00 01404 0141£+ 01446 01504 
01513 01517 01663 02045 0205 '-} 0206'J 02330 
02513 02621 0361"+ 04034 04052 04071 04201 
04220 04265 01+345 04375 04i+44 0'+515 04541 

000227 :;.10RE 00227 01+443 04446 O!f472 04500 04514 04517 
01+ 5't 0 

004223 Ii'.JAOR 04223 0422L+ 
004265 INERR 04265 0'+307 04333 O~353 01.t-357 O'+41L~ 0'+'+20 

04432 04440 04465 04545 
000244- INHFL 0024't 00740 01135 
004714 I ~,~? 00216 04714-
002470 I~; T 00337 02'+ 70 
002501 INTi 02501 02516 
002521 INf2 02511 02521 
002533 Ii'JT 3 02533 
002537 INT4 02337 02552 
002561 I :~T 5 02522 02561 02620 
002627 INTSS G2566 02627 
OQ2574 1 t'i itS C2574- 02606 
00263'+ INTeG 02603 02634 
002614- 1 tJT7 02610 02614 
000325 :NT~~'i OiJ325 024-72 02521 02524 02531 0253L.~ 02551 

02562 02567 02572 02605 
000622 INT::-R OGO~3 00622 
002517 INTIS G2506 02517 
000332 INTR.u, 00332 02574- 02635 
000326 I i"iTr\E 08326 02473 02512 02613 
002471 1 NT ';'1 00335 02'+71 
0002'+5 IPCEC 0024-5 00513 00515 00517 00521 00523 00773 

01170 01712 02053 
000246 IPOCT 00246 00777 01024 012Y-6 01250 01255 01263 

01265 01272 01346 01~45 01512 01677 01701 
02057 02063 

004155 IRORT 04155 0/+1 77 
000247 IKECN 002~7 013=)4-
000002 ISO 00082 004007 00610 
000003 -"" . .1..).l. 00803 00£.,10 00G15 
000004 IS2 00004 ()OLJ.l1 OO;;l!+ 
000005 IS3 {) 0 0 Ij:5 00'+12 Q0613 
000006 rsc 000J6 00414- 00611 
000353 lSI'·: D0353 .02311 
004473 ISTRT Q445LT 0:'~457 04473 
000335 ITEST 00335 0(1/+01 
000341 ITOK 00 3 L+ 1 00634 01033 01304 
000337 T-r~'" .. ,~I 00337 004-02 
000042 ITTI 00042 OO~24 tJO~27 

000211 IwEl. 00211 0:027 
000725 :::WE2 006:"'1 00725 01043 
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000726 rWr:::3 OC6€:5 00726 01055 
000212 IjJE6 00212 01118 
004155 rWTRT 04156 04200 
000223 rZOCT 00223 GIJ51~. 00626 00764 01161 01227 01234 

01242 01352 01372 01 4 03 01410 01417 01 5 0 7 
01675 01705 01714 

000224- 1.080 0022!t 00525 00531 
000217 I.oar 00217 04062 04113 04354- 04421 04433 04-524-
000£+33 KEY 00.350 00433 
000447 r\~Yl 00441 00444 00447 
000176 KEYRE: 00176 00433 0044S 00451 
004501 KHuLD OJ.+~66 041+75 04501 
004502 K!DXl 0 4 470 04477 Gt~502 

004321 L 04257 04321 
005060 LAST nOO4 1+ OOO Lr5 00234 00323 04037 04055 04074 

0420&1- 04223 05060 
004171 LOAD Oii-103 04115 04121 04124 0<+127 0 1';132 04171 
000276 LFC 00276 01717 01770 01775 02,,66 
001767 LPCG 01743 017 1+6 01754 01762 01755 01767 
001777 LPCGR 01767 01776 01777 
004361 LU??-O 04361 04.373 
000346 ;'1,1000 00:':1+6 
000327 ;\#11L!.4 00327 
000347 ,;'j20 I] 0 00347 02523 02533 02561 02;71 
004500 :"12K 04553 04560 
0OO3~5 l"'~ 1-1- CO 00345 02475 02563 
003 u,66 ~},5Q 02061 C3Lt66 
00351';- ;:"'5 I 01232 05514-
003437 ,":CKC 02(;4-6 031+37 
004574- :",C G~1 01+221 04574-
004571 :·.l~ATA 04072 OL.LS71 
004-656 f';i:~EOT 0441+5 04656 
004564 MEFEO 04516 04·;64-
00314 4 jV!f~()F3 O.151 Lj. O~1i.i.U """" . .. 
003164 i';:EOFL!- 01520 031 bLT 

003125 i""ERAl C1447 C6125 
004610 ;1, ER R 04266 04610 
003656 f"'~SS 00225 03656 03571 
004020 f"i ::SSR 03656 03657 03672 Ct:t02Q 
003462 t"iGO 02855 03462 
003321 MdQ 00575 00762 01157 03321 
003324 :"~H 1 00576 03324 
003330 :'}h2 C0577 83330 
003334- :'''tH3 00600 033::4 
0033~1 ;v,H4 OOSOl 03341 
00334-6 i"1h5 00602 03346 
003353 t"'H6 00603 03353 
003357 ,1.:H7 00604- 03357 
003212 j~;-i:: AD Q1664 03212 
004625 r-1 I E R 00623 134625 
002757 I~LJCK 01225 01505 02757 
003231 i~:~ 0 A C 02331 0251 !} 03231 
004232 ;-'~ORE 00227 0 4 232 04242 043'+'+ 04-347 04374 Qi.t403 

044-05 04':';'26 
004605 MP.~R ctr202 04605 



PAGe:: 60 
002714- MRCRC G10G1 02714 
002722 MRE6 01026 02722 
002707 r"'RECN 00760 01163 02707 
OQ46l+2 ;"tREOT 04376 u4f.42 
004673 MRET 0431+6 04673 
003253 MROTA 02522 03253 
002577 MRP::: a0750 02677 
0033b3 i~SPCl 01370 03363 
003377 MSPC2 01374- 03377 
OQ3L+l1 ,..\2PC3 011+01 1334-11 
003L+12 r-'SPCt;. 01405 03lt12 
003i+25 !'iSP C 5 01'+15 03425 
003106 ,'>ASPST 01350 03106 
003020 MSTAT 01257 03020 
002676 r--:TAB 02676 03615 
003472 I"'iTCE 012~tO 03472 
004562 MUNIT 04035 0~56?' 

002771 M\.JAE 01252 02771 
004566 i"-'WC 0'+053 04566 
003067 MWEG 0127 Li- 03067 
004650 l"~WEOT 045'+2 04650 
0030L+4 MI,JF AE 01267 03044 
002741 i~WPE 01155 02741 
001236 NOIT 01076 01236 
004322 C 04322 
003731 aeTAB 03('75 03731 
004-216 CDO 04210 04216 
002256 G~jES 02256 
002102 PAR 02002 G2006 02102 
002150 pAReT 02104 02107 02112 02150 
000210 ?ARIT 00210 006£1-3 01046 01612 0211£1- 02313 02500 

04-217 
000305 FATT 00305 01562 01607 01721 
001750 PCt<G 017L.tO 01750 
003677 ,.... .... c- .... 

i'WI..-1.- ~02i+5 03677 
000116 PERMR 00116 00520 01017 
000066 ? ER t-1'lJ 00066 00516 01205 
000241 PK;:-LG 00241 01600 01617 0173 0 02a7t~ 

00C215 PLACE 00215 
003674 POCT 00246 03674-
002125 FREi 02102 02124- 02125 
004310 R 0~24-3 043:0 04L+3~ 

OC3751 RAiJRE 03701 03706 03751 
002155 RAN 02152 02155 
002151 RAND 003'+2 02151 02411 021+52 02545 02641 04136 
000317 ~,ANOO 00317 02153 02420 o 2 L~ 41 02536 02550 02S04 

02636 04362 0!.\.526 
002147 RCRC 02126 02146 02147 
000631 RD 00355 00631 
000642 RDl 006Lt2 
000662 R01. 00654- 00657 00662 
00Q670 R02 00670 00671 
000703 R03 00703 
000707 RD4 00707 00732 C1005 01022 
000727 R05 OQ7J6 00727 



PAGE 61 
001002 ~D6 00735 00743 01002 
001016 ROI 01012 OlG16 
004366 r\lJt~RG 04155 04366 
000232 RDTR'j' 00232 00&33 00733 01006 01007 
000 6 34- HO.l 00634 01015 
001023 i~ [6 00702 01023 
006355 Rt:AD 00377 02450 02630 02637 04336 OLl,36l+ 
000076 ~.-,.. 

' ;:.. lr 000 e! 6 00562 00673 00676 00770 01112 01115 
01165 01323 01330 01472 01~~7 01707 02050 

002311 REL J033S 02311 0233.3 02467 
002334 2ELl 02326 0233'+ 02347 02457 
0023S0 ;.:xEL2 02350 
002402 :~EL3 02372 02'+02 02'+17 
002436 I~EL3. 024-30 02436 
002442 F<:":L4 02435 02'+42 02454-
002466 R.EL5 02415 G2'.t23 02466 
000320 :~:L.RA 00320 01057 J2353 02440 04361 04527 
002437 RC"'j ':).-__ ,t.. 0024.7 02360 02 4 37 02453 
000322 F-<ELTE 00322 02361 0241S 
Q02 LtSO RELXP 02316 02460 
OG2362 ~EL.2 02362 02£+00 
002370 i\EL.3 02370 C2375 
002376 QE:L.4 023tS5 02367 02376 
004375 R:OT o L~ 3 71 04375 
000334 ii c= T 5f 0033 1+ 02627 02633 0,2634 02642 
000255 RE:iRY 00255 01201 
001540 AE'.oJ 00362 01540 02321 0250~ 02560 02615 
001543 :-1:E •• /1 01543 01554-
006362 RE:~IN 00377 GUL.tD2 
OOLt775 ~ I r .. jp 04714 04715 04774- 04775 
000106 RPAR 00106 OG51q· 00737 01020 
000371 ;;:; .... 

"~ ~O371 02131 0215'+ 
000251 RRETR OO~51 01010 
OOC33S RTEST 00335 O~400 

804314- S 042£+6 04311J. 
000300 SA Ii 0 00300 01364 01402 02037 02056 
000301 SAVl 00301 01365 01416 02040 02062 
000302 SAV3 00302 01366 G1LfOS 
000407 SERIN GOOOl 004-07 
002200 S:<E::\,., 02260 02526 0""'-::) ,,-0-,_ 

004325 SLH 04240 04325 04331 
000532 S,\.1 ::NO 00353 a0532 
004323 S? JI+323 o !.~\.j.6 a 
006357 SPACE 00377 01013 c242'+ 02lT~3 02436 02455 04-42L+ 
001276 SPACH 00360 0:276 
006366 SPCHK (J 0377 02431 
004326 STAR 04262 04326 04LTf;3 
004224 STRT C4D43 04224 04 u 73 
000534 , .. 

~. I) j,. 00534- 00542 
000543 S.2 005a~J 00543 
004317 T 1) 4 317 045 1)4-

000431 TAPIN 00421 00431 
000231 T~PRE 00231 00631 OfJ72:.t Cl03G 01105 01?22 01230 

01540 01550 01.531 
004135 T3LAO 04047 04G50 0'+135 0 4 171 04:172 04173 0417'+ 



PAGE 62 
04175 04176 

000044 TIBUF OOO!+!.f 04-0 4 0 04075 0'+107 04116 04206 
001530 TOK 00 3't 1 01423 01452 01530 015L+l 01552 
000605 T T I ~JT 00042 00605 00625 OGS~7 0D630 
00'+724 TTI~T 0'+724 04-741 04744- GLt7S2 0 1+ 7 62 
004021 TYPE 00041 03770 03777 0 4 021 
004033 T't'PRE 0 4 021 0 '+ C: 2 6 0 1+032 04033 
004313 U 0'+301 04313 
000,316 UCTR 00316 02314- Q232L} 023lt5 02u.61 0246!+ 02504 

02507 02517 02607 
000243 UNIT 002~3 00642 00672 0071'-t 00736 00763 013767 

01016 01111 Ol12~ 01160 01 1 64- 0120~ 01212 
01226 01233 01241 01305 01351 01.371 f)14-3Q 
01464 01506 O"~-? J.:J~_ 01543 01571 01.;65 01706 
01713 02047 02350 024&0 02647 02f,50 02664 
02565 04046; 

001551 U~1LO Q0363 01551 
006363 ut!LO,l\ 00377 0 4 404-
004312 W 04251 04276 01+312 
000235 we 00235 OiJ666 0071b 01056 01116 01214 01567 

02407 02447 02476 02543 0256L{. 02601 1] 4 070 
004167 WD 041 i+3 04167 
000156 ' ',c;:p 

~~G~J , 00156 00524- 00525 00715 00720 (10721 
000136 w:J S L~ 00136 00527 00530 01213 01210 01217 
001223 ill E 1 0:037 1'31223 
001226 ~"i ~ 1 II 1 00211 01226 01253 01260 01270 01275 
001254 :,. E:: 2 OQ725 01254-
0012t+4- )'i~3 0~72o 0124 L+ 
001261 ',JI E:;:, 01123 012G1 
001271 :ME6 00212 0127'1 
001451 ',,~EOF 00360 01451 02323 0255 L+ 02556 
001503 't'iEOFl 01 !+27 014-56 01503 
001511 ',~:::iJF2 01476 01511 
001516 ~~C:O~3 01501 0151S 
001506 :tiEOFr 01!+50 01506 01515 01521 
006360 \..JF I !...£ 80377 02351 02420 04512 
000250 wOF<O 00250 04114- 04167 
000056 'o?:'R 00056 00214 00512 0113lt 01206 
001030 '"'I 00356 01030 01211 02530 021.:;47 't;j,\ 

001044 ~~ 

J\4 K..L 01044-
001077 't.;R2.1 01077 01235 01243 
001124 I 0-

!'II ; \ ..:J 01124 
001134 !~R I.t 011.34 
001175 ~R5 01133 01140 01175 
001212 ~~R6 01130 0'· .. -,. L!. J J. J..; , 01212 
006356 #tRITE 00377 02 l j.12 04532 
000252 'tiRTR'Y 00252 01032 01131 01177 01200 
001033 WRltl 01033 01203 
004531 1"tTARG 0'+156 04531 04537 
000365 X C:-~E c 00365 00377 
001522 XEOT u:t;·36 01471 01522 
000361 Xt:RAS 003(,,1 00377 
000360 XF'lLE 00360 00377 
0OO3b!J. XGEt'.J 002:,64 C0377 
000355 XREAO 00355 00377 



PAGE 63 
000362 XRE:W 00362 00377 
000357 XSPAC 00357 00377 
000366 XSPC 00366 00377 
000363 XL'NLO 00303 00377 
000356 X~'R!T C0356 00377 
002255 ZEROS 02255 
003673 zeer 00223 03573 
003750 ZSIjPP 03702 03712 03724- 03750 
a 0 35L~2 .080 00 22 t~ 035:';'2 
O0503q· ,,~t:02 05001 05010 05031 05034-
005035 ,::=[03 05000 05007 05033 050.~5 

005036 .. :::~l-J 05012 05l;22 05027 05032 05036 
005037 .EE2u 0501l+ 05037 
005040 .-- ..... ., 

.,.:.;:.~ ...... 05015 050 LtO 
005041 • ::::2.2 05002 05 G 1+ 1 
0000 '-+ 0 .~~tJ.o 05013 05042 
00001+1 .E::[41 05003 05005 05042 
005013 .~::3a 05013 05030 
005031 .E~g9 05D20 05031 
003617 .FOGO 03543 03617 
003620 .F003 035!+:2 03616 03620 
003621 ~FC05 03621 03645 
003647 .FG1O 03550 03551 0355:5 03556 03647 
003651 "FOIl 03~60 03574- 03607 03651 
003652 IIF-"012 Q 35!+5 03561 0·3606 03652 
003653 .;=020 03653 
003654- .::-021 03654 
003555 .FC22 03557 03655 
003645 .F030 035 Lt4 036l+5 
000041 .;:":40 03554 03656 
003614 9 ::-097 03566 03614-

,~ [_ \4: . .-. ~ 
003562 .FC93 035';2 Q357S 
OO~550 .;:-099 03550 03613 
000022 • .'"1 T A 00377 00635 00S36 00645 00651 00662 00663 

I ~~!:~',~f: ;;:~~1~~ 1 00667 00670 00677 00703 80707 08727 CQ7 t+6 
00754 00774- 01034 010£+0 :: l. 0 50 01052 01053 

____ .-.-.._,_~-••• -.-•. ___ >I 01060 010b1 01077 01121 :]1126 01143 01151 
01314 01315 01316 01317 01.321 013 1+1 014 2!~ 
01433 01434- C1'+37 01453 ;J 1.. 4;6 G 11~ b 7 01473 
01522 0153fJ 01~:53 01531+ :J1545 01572 01573 
01731 02015 02033 02041 iJ26!.;.4 02,:.51 02652 
02672 04341 

005007 ~;~Eli'J 00217 05007 
005000 • C e i'l I 05000 
000342 • R A~10 00342 02334 02352 02402 02442 
002303 .UDOl 02303 
002304- .UOO2 02304-
002305 .UOO3 02155 02156 O?~ /t:; _.L.O-.J 02305 
002306 .U01Q 02167 02172 02306 
002307 .UD2Q 02162 0230 7 

002310 I ~ ~ - 1 
.uU~.L. 02166 02310 02335 023~O 02341 

002166 .UD50 02161 02!S6 



APPENDIX A 

SAMPLE DRIVER PROGRAM 



TC-120 }ffiGNETIC TAPE DRIVERS 

The l\Testern Peripherals Nova Hagnetic Tape Unit Drivers allow the 

user to perfonn read, write, space, 'Cvrite end of file and rewind 

functions. The individual drivers are described on the following 

pages. Error conditions and calling sequences are explained in 

each subroutine writeup. The status and command registers are 

described in Appendix B. 

The present source program begins at location 1200 with a ".LOC 

1200" statement. If the user wants to relocate the drivers, he 

must replace the". LOC 1200" statement with the desired starting 

address and re-assemble the program. The starting address of 

each subroutine is given in page zero of memory locations 160 -

170. Each subroutine may be called by linking indirect through 

the branch vectors, i.e. (JSR @READ where READ=161), the user 

has the option of using the NOVA mag tape drivers with or v-lith­

out interrupts. If interrupts are desired, the drivers are 

initialized by calling MTI~~. 

No registers are saved by the driver subroutines. 

The proper procedure in using the tape drivers is as follows: 

1) If interrupt control is desired, a JSR to ~ITINT to initial­

ize the drivers followed by I~ITEN to enable the interrupts. 
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1) (Continued) 

it is the users responsibility to handle interrupts and 

to call the mag tape interrupt handler when the interrupt 

is caused by the mag tape device 22. 

A JSR @MTHND \..;ill execute the mag tape handler. A sample 

of interrupt service routine is given in Appendix A. 

2) Prior to any driver calls, a JSR to UNIT should be made 

to initialize and select the unit and parity, select 9 

track or 7 track. If a different mag tape unit is to 

addressed, another call to lJNIT can be made. 

3) A call to any driver \vill cause the selected function to be 

initiated; control is then returned to the user. Then prior 

to further calls to the drivers, the user should do a JSR 

to CJYIPLTE. CNPLTE Hill \'lait until the tape system is not 

busy and advise the user of error or end of file conditions. 

UNIT (Unit Select Subroutine) 

The Unit subroutine is called to select unit number, fonnatter, 

parity, density, edit mode, threshold control and specified 7 

or 9 track unit. UNIT must be called before executing any of 

the driver subroutines and when changing control from one unit 

to another. 
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UNIT (Unit Select Subroutine) (Continued) 

Calling sequence: 

JSR @ UNIT 

~V"ORD 1 

\V"ORD 2 

HORD 1 

(UNIT=l60) 

Selects unit, parity etc. 

Select unit type 100=7 track 
0=9 track 

0--- -- _! _____ . __ . ______ .. ____ L ________ .L ______________ . ___ L. ______ -.1 _____________ _ 

: 0 1 2 3 4 5 6 7 8 9 10 

THRESHOLD j 

CONTROL 
EDIT 
HaDE 

PARITY 

PACK 
CONTROL 

DENSITY 

READ (Read Subroutine) 

11 12 13 14 15 i _____________ J 
1_' >--_____ ._ .. _.1 

I I 

UNIT if 

i 

FORMATTER 

The Read Subroutine starts the mag tape to read a record into 

memory. Arguments given the subroutine are buffer core address, 

number of words to read from a mag tape record and an error 

return. 
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READ (Read Subroutine) (Continued) 

Calling Sequence: 

JSR @READ 

HaRD 1 

WORD 2 

WORD 3 

(READ=16l) 

Memory buffer address 

Word count (negative) 

Error return (J~W ERROR) 

Return from subroutine. 

At this point the user may continue 

his program until such time that he 

requires the data transfer to be 

complete; he then must perform a 

"JSR" to the "CMPLTE" subroutine 

which wi 11 retUITl to him \vhen the 

tape function is complete (including 

error retries). 

The error return address is utilized when the control unit or 

tape unit is not ready. ACO equals the status read from the 

tape controller. 

WRITE (~"rite Subroutine) 

The Write Subroutine starts the mag tape to write a record 

onto mag tape. Arguments given the subroutine are buffer core 

address, nu~ber of words in the record to \vrite and an error 
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WRITE (~vrite Subroutine) (CoEtinued) 

return address. 

Calling sequence: 

JSR @WRITE 

\vORD 1 

tvORD 2 

HORD 3 

(WRITE=162) 

Memory buffer address 

Hord count (negative) 

Error return (JMP ERROR) 

Return from subroutine. 

At this point the user may continue his 

program until such time that he requires 

the data transfer to be complete; he then 

must perform a "JSR" to the "Cr'IPLTE" sub­

routine which \vill return to him \vhen the 

tape function is complete (including error 

retries). 

The error return address is utilized when the control unit is 

off-line or the write ring is not in. ACO equals status read 

from the tape controller on error returns. 

t\j""EOF (Write End of File Subroutine) 

The WEOF subroutine writes an end of file mark. EOF status is 

indicated when an EOF is written, thus the EOF return address 
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~f.EOF (Write End of File Subroutine) (Continued) 

is utilized ~"hen the user perfor::ns a "JSR" to "c}1PLTE" follo~ving 

a "JSR" to lfw""EOF. 11 

Calling sequence: 

JSR @WEOF 

• WORD 

(WEOF=163 ) 

(Error return address) 

Return from subroutine 

The error return address is utilized when the tape control unit 

or tape unit is not ready or there is no write ring. 

SPACE (Space ForHard/Bac1cvard Subroutine) 

The· SPACE subroutine perfo~s space fODvard and space bacl0.vard 

functions. It does not perform retries in the event of error. 

Spacing functions are ter:ninated ,;vhen an End of Tape, End of 

File or Load Point is encountered. The user may examine the 

contents of the address counter (DIB -,MI'A) to determine the 

number of records actually spaces. The register is initially 

loaded with the negative (two's complement) value of the number 

of records to be spaced. 

_t:.._ 



SPACE (Space Forward/Backidard Subroutines) (Continued) 

Calling Sequence: 

JSR @ SPACE 

. \vORD 

. WORD 

(SPACE=164) 

Space count, positive fOTIvard, negative 
reverse. 

Error return address 

Return from subroutine 

The error return address is utilized when the tape control unit 

or tape unit is not ready or is positioned at load point for a 

reverse operation. 

REHIND (Re\<7ind Subroutine) 

The RE\vIND subrout ine performs a re\vind funct ion. 

The GMPLTE subroutine should not be called follo\ving a "JSR" 

to "RE\vIND." Rewind \vaits until tape has been rewound before 

returning. 

Calling Sequence: 

JSR @RE\vIND (REWIND=165) 

Return from subroutine. 

CMPLTE (Complete Subroutine) 

The CNPLTE subroutine performs t~vo functions: 
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CMPLTE (Complete Subroutine) (Continued) 

1) It waits until the prior read, write, space or write 

end of file function is completed. 

2) It indicates (in a generalized fashion) the status 

of that function. 

Calling Sequence: 

JSR @CHPLTE 

. HaRD 

.WORD 

(CHPLTE=166) 

Error return address 

End of file return address 

Return, no error or EOF 

The error return address is utilized if the prior command \Vas 

1) A space fonvard or backward and an E:"id of Tape, Load point 

or parity was encountered (without an end of file). 

2) A read (without EOF) or a write. 

(a) A data date, illegal, end of tape, bad tape or 

odd character. 

(b) An unclearable (8 tries) parity or bad tape error. 

The Znd-of-File return address is utilized if the prior command 

resulted in the EOF status being set. This return takes prece­

dence over any other conditions hence the user should check for 

EOT after the EOF return is made. 
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HTHND (Hag Tape Interrupt Handler) 

This subroutine is called by the interrupt service routine if 

interrupts are utilized. If no interrupts are used, it is 

called by the complete (CMPLTE) subroutine. 

The handler reads the status of the last tape operation just 

completed and clears the done flag. If the error flag is not 

set (bit 0 of status) it zeros error flag (EFG) and busy flag 

(BSY) and returns. If the error is caused by End-of-File only 

the status word is stored in error flag (EFG) and busy is 

zeroed. If the error was caused by parity or bad tape only 

and the original command was a read or write, seven retries are 

attempted to recover from the error condition before the final 

error condition is indicated. In the case of a \vrite command 

2.5 inches of tape are erased before retrying the \vrite command. 

Retries are not attempted on write end-of-file or space comraands 

or for errors other than parity or bad tape. 

Calling sequence: 

JSR @HTHND 

JSR }1THDI 

(IvITHND=170) call made from service routine. 

Return 

Call made from complete (CHPLTE) 
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t-ITINT (Hag Tape Interrupts) 

To initialize the drivers ro use interrupts, a call is made 

to ~ITINl. This subroutine no-op' s the call (JSR ~;ITHDl) by 

the complete (CHPLTE) subroutine to the mag tape handlers. 

The mag tape handler is entered by the interrupt service routine 

instead. A sample of an interrupt service routine is given in 

Appendix A. 

Calling Sequence: 

JSR @r.ITINT 

INTEN 

([<IT INT= 16 7 ) 

Return, interrupts can be enab12d at this 
time. 
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INTERRUPT SERVICE ROUTINE 

APPENDIX A 

HTHND=170 
000001 .LOC 1 

00001 002110 INTSER 
002000 .LOC 2110 

02110 040423 INTSER: STA O,RO ;SAVE ACO-AC3, CARRY 
02111 044423 STA 1, R1 
02112 050423 STA 2, R2 
02113 054423 STA ') 

...>, R3 
02114 101200 :rl0VR 0,0 
02115 040415 STA 0, CR 
02116 061477 INTA 0 ; ACKNO~VLEDG E 
02117 024420 LAD 1,C22 ; r-ITA = DEVICE 22 
02120 106405 SUB O,l,SNR ;SKIP IF NOT NTA 
02121 006170 J S R @f.'ITHND ; Ml-\G TAPE H.ANDLER 
02122 020410 LDA O,CR 
02123 101100 HOVL 0,0 ; RESTORE CARRY, ACO-3 
02124 034412 LDA 3,R3 
02125 030410 LDA 2,R2 
02126 024406 LDA 1,R1 
02127 02040L~ LDA O,RO 
02130 060177 INTEN ; ENABLE 
02131 002000 JHP @O 
02132 000000 CR: 0 
02133 000000 RO~ 0 
02134 000000 R1: 0 
02135 000000 R'I· '- . 0 
02136 000000 R3: 0 
02137 000022 C22: 22 

. END 
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J 

Western Peripherals 120026 
; NOV{) M{)GNF.TIC T.tIPE: Df.:IVER Cf\LLING SECUENCF 
J 

J 

· }} 

· ~ 

.; 

.; 
,; 

· }J 

,; 

; 

.; 
,; 
; 

· }} 

· }} 

; 
; 

; 
.; 
; 
; 
; 
; 

· .' 
.; 
; 

· .. 
; 

· J 

J SR ~'1T I [,J T 
INTEN 

JSR UN IT 
"X0Y 

t; 

JSR REpD · .. · .. · . . · . . 
· .. · . . · . . 
• •• 

· . . · .. 

;rNITlf\LI~E DRIVER FOR INTFRRUFTS 
;F.Nf\PL.? INTEf,:RUPTS 

.;UNIT SFLECT 
;X=PtlRITY(C=ODD l=EVEN) Y=UNITlf 

Jz:=100 FOR 7 TP.,L\C~ .. ~=O FOR 9TK 

; REf\f) ~r·GT~PF RFCORD 
; I\DDf-:ESS 
.; VO R D CO l!\) T (N E r) 
.; E R PO R RET t J m\j ( 0 F F LIN E) 
; RETURN 

;~RITE M{\GT,ClPE RECORD 
;PDDP.ESS 
.; v:O R 0 CO LJ\l T (N F G ) 
;ERFOR PFTUr~\)(~·'r,lITE LOCK OR OFF LINE) 
; RETUFN 

; 1,0.' R I T E E;\J 0 0 F F I L F:: 
;ERROR CT.·,nITE LOCK OR LiN!T NOT .RE.t:DY) 
.; RETUFN 

JSR SP,ClCE ;SP~CE RECORDS 
• • • .; R E C 0 r~ f) C 0 l~ ~~ T (>J E r.: FOR P E \l E: P S E ) 

.; (L f' P G E CO U\'J T 1\" ILL S P.6 C;:: p. F I L E) 
JERROR RETURN (ILLEG~L) 

; RE TU r;~~ 

J S R R 5: \.: I N D ; REv. H'! 0 T t. P E UN I T 

JSR CMPLTE ;COMPLETE PPFVIOUS COMM~ND 
; E R RO R RET U F;'-J 
; EO F t-;ETU Fi'J 
; RET U f,'0J 

; NOT E : ~ C 0 = S T ~ T US 0 N f-. L L E R F'O R RET U fiN S 

· " 
0~e160 .LOC 

00160 V;y112v:G 
160 
UN I T 
REPD 
l/RI TE 
~·.;EOF 

SP{,·CE 
RE1 ... IND 

00161 0(71205 
o 0 1 6 2 C' 0 1 2 1 LI 

001630012.111 
0016'1 (7:(::1277 
00165 (;(?l?'f:,S 

0e 1 6 6 ~) 0 1 /J 6 1 
00167 0C1S~S 

00170 (~D13Lj7 

eM PL TE 
rvjTI NT 
MTHND 

;*********** 
; LIN I T * 
;*********** 

001?r.O .LOC 
01?rr. P?l/ICn U~IT: 

1 ?P'0 
Ln00,,(-,·,,3 
ST ('.l 0.1 Pr.Ui'~ 
LDf'i 0..1 1, J 
5T f\. PJ TRf:< 
Ji'r1P ?.1 3 

o 1 ? P, 1 ('.lI~: S J 6 
o 1 ? G 2 (-1? 1 II 0 1 
(-) 1 ? n J r It r /1 (; 1 
0. 1 ? n /~ r~ (1 1 I, r? 

12 

;GET P{'·RITY /'NO UNIT 1/ 

';~f.VF IT 
j G r 1 7 0 R 9 T R rl C ~< COli F. 
is/,\VF IT, lr(,=7" n=9TK 
; f<FTlJ F,\) 



/ 

; 

;*********** 
; REt.[) * 
;*********** 
; 

01205 024532 RE~n: LOA. 1 ~ P R U~J 

01206 065222 
01207 C60/1?? 
Cl121(l 0305Jl 
01211 113LJr/j 
01?!? 801LI(72 
81?13 OrG,Ijll 

DO/,,· C 1 ~ t'1 T (\ 

D I (\ 8 ~ ['1 T f· 
LOP 2~ C5lLj/J? 
p,~~ D ~. ~ ? ~ S 2: R 

JrvJp 2.1 3 
Jr·! P EX C 

; ***********'jc 
; t,. F I TF * ;************ 

01?1~ r2~52J ~PITE: 

01215 r?v~51J 

8 1 ? 1 6 1 r· 7 (' C ~) 
01217 065222 
01220 06nL!22 
01221 111?03 
01222 0C~11.J(1? 

o 1 2 2 3 1 5 1 :=) (;; (.J 

G122~ 1512C2 
01??5 {2;CILJr2 

01226 0L,,1j5l2 

01?27 825,11CG 

o 1 2 3 n ~\ ,Ii LJ 5 1 1 
e l?J 1 ('66 n?? 
(l 1 2 3 ? ~l 2 5 Ll Z 1 
o 1 2 3 J Vi L~ ii 5 G 7 
0123Ll 0?C'L177 
01235 0LJ0L177 
01236 rJIC,LI77 
01237 r6712? 
G12,1~(1 001,11013 

E~< C: 

Ln P 1.1 PPU\J 
LO.6 01.1 C5 (71 

(·no 0.1 1 
f) 0 {\ C 1.1 t'1 T (> 

Dlt, e.1~'1Tf\ 

M 0 V R 0.1 2.1 SN C 
~H/l P 2~ J 
i'-:OVR 2.1 2 
iIJO \) R ? -' ?.1 51: C 
.J i·1 P 2.13 
ST('I 1.1 C~'1 D 
LO{\ 1-, C.1 3 
ST .6 1.1 {:·DR 
[)O R 1 .1 i~ T P 
LDA 1 " 1.1 3 
ST ,tl 1.1 t':f)C 

LO~ v~" ~'1 1 (1 

STt> 0"RTY 
I S:!: RSY 
DOC S 1.1 ~'1 T PI 
.Jt'i P 3.1 3 

; *:+: * * or -t: * *' ~: * * 
; t':EO F * 
;*********** 

(2) 1 2 Ll 1 D 2 Lj Li 7 () I ... EO F : 

012,112 r30Li?1 
012Li31LI7LI00 
012 L1,l1 030LJ?8 
o 1 2 4 5 1 LJ 7 C' (7~ ~ 

o 1 ?,11 6 01 3 v1 Li 6 3 
012/j7 ILl70rr 
01250 (,65?22 
o 1 2 5 1 v: 6 v) Ii ? 2 
~:1?'52 111?~~3 

01253 0~'j1L1('8 

0125 L1 1512(:-(: 
81?SS lS1?0? 
C 1 ? 5 () P. (? 1 II (' G 
01257 01Clj56 
('11?()(; r'bS 1?? 
(1 1 ? (, 1 r /1 IJ I) ~ 7 
(;1262 rr.l/JGl 

LO~ 1.1 PRUi\J 
LOP 2"C7 
(\N 0 2., 1 
LDf-l 2"TR.6K 
ADD 2.1 1 
Lf)~ 2"C60 
ADD 2~ 1 
00 P C 1" ~·1 T P 
DIp (.1.1 i·1 T A 
t'10VR (~-' 2-, S>JC 
J>1 P C" 3 
~~O V R ?" 2 
t'10\)P ?, 2.1 .s~c 
Ji-1P 0., J 
I S~ RSY 
DO p. S 1 ~ t·1 T /'. 
ST {'I 1 ~ Ci'': n 
J~vl P 1.1 3 

o 1 ? () J r- n ~' r. (' 7 C 7 : 7 
vl1?()/1 r(~c.cr!c! T;-::f.·~<: 0 

- ."':l 

; G F. T P {'. R I T Y (.~ C Ui\l I T II 

;PFflD=0 
; S [>J D P R I T Y, R F. p D , U i\j I T 1t.1 C L E r. F;' 

; PF(·n STI'TLJS 

;~KIF IF U:'JIT FEf-DY 
; F: F: f.:O F; F:; F T LJ F.\J 

; GET P p r: I T Y t:\J D U i'~ I T II 
; t·.1\ I T E CO >1 t< f.\'.J n 
;,t.nn ;·PITF. CCL·1!'·1p\-JD 
; SF,\) n F P FIT Y.1 'I. R ITt. -' 1--' NIT ;;" eLF. i{ 

; R E /. f) S T (I T I, i ~ 
;SKIP IF 11\)IT REp·DY 
; E f< PO R r~ E T II F;\! 
;SHIFT VrnTF LOCK TO CfoPPY 
; S ~< I r I F V::' I T F F I :\) c~ I >~ 
; F. F PO F: F: F.: T U F\J 
; S {'. \! [ CO>: :'-1 ('.0) Ii 
;GET PDDFFSS (pRGl) 
; 5(,1\/[ rcODPFSS 
; ~~\!fJ {\D[)FFS~-

; GET \.':j r~ n co i)i\] T (f:'.;:: G 2) 

; S{'\./F-: i' 0 r~D COLli,' T 
; t-. r: ~.~::: - p; 

; S F T F-~ t. T P Y r. 0 l J\\j T ~ ? 
; SF:T i-U.5Y FL?JC~ 

; S t~ T I., CJ P D CO (1\) T E P.1 S T t>:':T 
; RETUF:'! 

;GET Pt-RITY.1 UNIT if 

; 3 R I T ~vi P. 5 \,\ 
;SflVE U\JIT /1 

; C~t::T Pf·FI TY FOR 7 OR 9 TR~C'-< LI0J[ 
; PDn Pr0.!~I TY TO LIN I T fj 

; GET \'.::: 0 F CJ iV ,'.1 t->J fJ 
; {:l D n t·. EO ;;- CO \·1:'-i ,CN 0 
;SF'NG Ff-'·PITY" 1,·.FOF.1 LJ:\~IT.1 CL::f'.F 
; RF:!~n ST .6TU.s 
;.s~<IP IF U:\!IT RF,tlDY 
; E FFO:-: PETU F<\l 
;TE2T Vf':ITt. LOCt.\ 
; S;< I P I F I ... R I T r: F I ~J G I ~1 
; ER?':QP RFT1!F\J 
; 57FT PU.SY FL~·G 

; ::~~\Jn STt·PT 
; S (\iF r,J ~/:"1 (\\J n 
; F~FTtJFN 



.• ' 

.; 

. 

;************* 
; RE~, I:\l f) * 
j************* 

0126S (i\?liL1S2 R[t-:Ii'JO: LOfl 1~ PRlJ;\J 
o 1 2 6 6 (7 ? n L~ 3 7 L f) A ~,~ J C 1 v1 

01267 1(;78170 

(l1270 P6S1:?2 
vi 1 27 J 

01272 

rJl?73 
0127.q 

01275 
01276 

v~6 (7'·'L?2 
1 C 7 Lj eLl 

(~r;,:;) 775 

COllicr 
r? n (~(? 0' 

n 13[',0 0?L~1137 

013(11 151113 
C'13~'2 8CGLj12 
G 1 3 (J 3 (~ 2 C' 11 '2 1~ 
(j 1 3 (i:1j 1 C7 eGO 
(';1385 865222-
[) 1 3 (16 G 6 c~ L; 2 :2 
(-) 1 3 en 0. 2 L! 1j J II 
(01310,1 IG7/j(JLJ 

(~ 1 3 1 1 (\I/! 1 11 :/1 1 
CJ 13 j 2 V/!Lu'.J?6 

01313 0CGL~C6 

0131LJ 15C 11C0 
81315 c? ell 1 1 
01316 1070G0 
01317 r', 11 /j 11 ? 1 
(:,,1320 C65??2 

01321 o 1 (71.q 11) 

01322 (;j5 (? 11? 0 
(iJ1323 rq 3 122 
0132/1 0Dl1.c;~2 

e 1 325 G0r'(iI 1 (i1 

D, 
Fj 1 326 (7 r 0\ ~;13 n 

flDD (/]~ 1 

OOflS l.,MTt6 
LfJA 1..yr'2 
DljJ, n.,l(lTt6 
/~,\.J f) r., 1., S?: R 
Ji'-1P .-3 
-1>1 p r.1 3 
? G C (, r. 

;*******¥~*!<* 
SP~CE * 

; * t .'+: *= * '~ f: r ,,\:; :+: * :+: 
; 

; 

; 

S PI: 

SP?: 

; 
.; t·1AG 
C 1 0: 
CJ r: 

L 0 J'. 1.1 P R !J>~ 
t~ 0 V L If 2., 2.1 ~ ,\J C 
.. VviP SPI 
L D fl (~., C Li 9, 
P,j)D G.1 1 
DO {lC 1., ~'1 T {l 
o I ('I e,,, ~ij T A 
LDP 1., C5JLjL';? 
(60) D (/1.1 1., S 2: P 

J ~,~ P 1.1 3 
S T,6, 1.1 C i·1 0 
Jt'1 P S r<? 

!"JEG 2.,2 
LDA r'" C3r, 
POD \-'.1 1 
S T ~ 1 ~ C :"1 0 
DOpC l.1r'iTP 
I ~r:: 8SY 
5T A :2.1 ', .. DC 
DOCS 2 .. >1J P 
J ~'1 P :2., 3 

T{lP CO ,"it"i /~l!\J [) S 
1 0 ; FE','. I:\J [) 
3 r'l ; ~~ P{'CE FO 

; r: F T P (l R I T Y ~ U:\J I T 1/ 

; C E T f) r~ v I :) D CO 1< i~ ,:~ \J 0 
; POD COi·1>i ,t,,\J D TO U0J I T r; 
.; .s END R F \' I 1\) D ., S T /-:: R T 

; RETLJRi"J 

JGET RECORD COUNTCp·:?Gl) 
; (: E T P p f~ I T y., U I\~ I T 1/ 

;S:'-<IP IF F:EVERSE 
; DO F I] r~ \' ,6 ~ D 

; (~E T F F \i F: F. :.: [ C I] i' 1 i' ~ t-:\J D 
;POO COI"i>iP,\JD.1 L't<IT 
.; SE!\J 0 FtFI T':'.1 RE\lFRSEJ UN IT f. .. E 
; r~F.~D ST/\TUS 

j SKI ? IF U,'~I T PEflDY 
j EPPOR FFTlJF~'J 

; S ~ \) F:. CO ;.J >1 r.·~ D 
j co SE'i<O l".e .. ST/j~T 

; i·'j pOE FE' CO PD CO U:\J T (:\~ c: G) 
; G::=T FO RI:P,P[) CJ>:I·l r'\) D 
; /' [) n C:J >1''; (' \1 n .1 U ;\J I T II 

; S 1"1 I) E r: 0 >~ '.1 t \J n 
; .s EN 0 crJ''; >1 r~,\~ D., IJ:\JI T.. CL E P. R 
; SET 8USY 

; S E l'J 0 FEe 0 R D CO U.\J T .. S T ,6 P T 
; FE T LJ R:'.J 

rl"r~pn 

0 1 327 CC~ G 011 r eLII'.' : ,'10 ; ::Pf'.r:? F F. \i ~ f- .:~ ? 
0 1 330 Q.lC0V50 C S r,: 5 v; ; I,', RI TE 
(;1 
,) 1 33 1 (11 e 91 v~ 6 v1 C6!~ : 60 j LEOF 
0 1 332 r i ver7 G c 7 (~! 7 n ; ~ f'~ p.s E 
n 1 333 17777 (1 i·1 1 r: - 1 g 

r 1 33/; r-~ r Gr 0 ('} ~T,( : 0 
C 1 335 C' I' (1 ~ r' 0 p C'V • 

j .... _ 1 • 0 
~) 1336 o nee ~~~, FFG: r 
(1 1 337 {l (l C' (' C r' ?r! 1.\! : (1 

0 1 3.'1(;; e r ("' 0' ;:. (', r:~·~n : 0'1 
n 13 / 1 1 (\ n (l r· (' (~ (~n F: : {l 

0 1 3il? (~r. (' n r (l \,nc: n 
01 ]/13 (IS :l/l/l:-' C 5 J /! /: ~) : :) J II/I? 



j 

013 LjLJ ~51?r? C512P?: 51?V1? 
01:3Lj5 rs J?/12 CSJ?lj?: SJ?Lj2 
~1] 3/16 o r~' /1 (1 n C .11 V· r; : .l'j(':-j (1 

;********************** 
tv) f-. G T!-\ P H (.,\J [) L F. R .+: 

;*******~************** 

r. 1 3 /J 7 P. ~) .II 5 n I, t·! T H 0) D : 
o 1 3 5 G v~ 5 I: 5 C' L/ ST:6 3J~TFT 1 

J i'1 P >~ T 1 + ? e 1 3 5 1 G C1 r,/J C' 6 
; 

; Ei'JTf(( POINT FRO>! CO>lPL[1E IF I.'~T[I\FLJPTS Dr .',)('.PLFD 
; 

01352 r5~5rl MTHD1: 
01353 ~3Li5e? 

VJ13SLJ rSli5CC~ 

; 

01355 063622 MTI: 
01356 (!lG1?777 
(3 1 :3 5 7 V' 2 Ll 7 5 7 

01360125112 
e 1 3 6 1 e G (1 I; L: J 
G 1 3 6 2 v,·6 (, (, 2 ? 
01363 1 e111? 
0136/1 v,CVjlj06 

01365 l(\?LI('~ 

81366 nLjn7S(l l>lT2: 
(i) 1 3 6 7 1 e? I, (7 0~ 

(1137 0 rLt~ (~')7/!5 

0137 1 CC~!~62 

013731(171;('5 
(0137/~ (Jer7!? 
01375 ';ll;'i"7i!1 

o 1 J 7 6 n] (!7 Ii ? 
e1377 C?L;7JJ 
(iJ 1 li (~ (7 1 3 3 .6 C' 5 
o 1 L~ 0 1 r' ~,~ 0 4 C 4 
GILjr,2 V?li726 
014031J?4J/j 

rl.6~Ll nC0763 

01485 v~5 ('LiS 1 
G 1/1 Cl6 (:' 1 r726 
8 1407 [} C nil C2 
C 111 1 n Gv'(l757 
r 1 /1 1 1 0'2/17 JJ 
014 12 1 (~7 L'j (I lj 

0,1/j 1 J r,~ ('75 II 

8 Iii ] Ii C? L~ 7?] 

o 1 .'~ 1 5 0J C7 12 
U III 16 '2 5 \~ /: II 1 
01/! 1 7 1 117 C' (' ~ 
o 1 /12 (~ ~~ 6 ~l??? 
e1 l/1? 1 C? /:/::37 

; 
; 

~'1 T J : 

; 

; 

t·i T Ll : 

TEST 

TEST 

S T f'. J.I ~~ T P T:--J 
LDt:. 3.1rv~T7 

s T~, 3 " t·1 T I:; T 1 

J 1,1 P • - 1 

LOP. l.1EFG 
t·1 0 \I L ;; 1.1 1 J S.=: C 
J;"! p 1-:T5 

o I f.; C r.l ~~ T (1 

~·1 0 \l L l/ [1.1 n" s ~ C 
Jr'l p ~'lT 3 
SlF3 r" (~ 

STt (;:JrFG 
~':UP 0" 

n 
1,,'1 

ST (l 0.1 ~~Sy 
JI" P eM T DTi\l 

\; , i" 1." 

I F F. P PO P I c: 
~J 

LDf'. 1.1 CSJ?L:~ 
I\\J D 0" 1 " Sl\~ R 
J>i P l'lT2 
ST {l (-;.1 E r-C: 
LDf\ 2" C~'l D 
LDf'. 1.1 C7C 
(~N 0 1 " 2.1 :-~.~ R 
JI'-IP ~'1 T Ll 

LDP 1.1 C5(l 

SUR II 1:J 2" S c R 
J[\1 P MT2+ 1 

;~f'.V~ PETUF~ ~DnpFSS 

;GET LOOP PD8RESS 
; .s E T L 00 P .c [', [J f~ E S S r F E pro R 

; s~< I p) I F \·1 T (\ DO ,\J E 
,; \" f'. rTF 0 R r'C) ;\} F:: 

; rFT EFF'J? FL!,G 
.= ::- ~< I F I F- i'J () F:::- ? Q R 
; c: G T r.' '( ;:> F C CJ \/ E: F< Y 
; f"Ef'·D 5T (ITUS. CLF::.6R 
; ~-:::< I P I F' i'J 0 F ? ~O R 
; GO TEST F:F)':rJP TYPE 
; CLEPP EF'?O r;-~ FLP,G 
; STOi\~ ~~Fr'OF. FLt'-r-, 
; CL ~~ P F P. U ::'.y ~ L t C~ 

E:~OF ONLY 
; i·1 ('. :s '.< PIT S (1" 3 J :=-) J 6 J S" 1 C ~ i /1 ) 

; Si< I F I F 0 TH E i~ T H r ,:--J E::] F 
; CO SET E:::r-O:~ FLtG" 2.:FFO PUS';' 
; S!~ V E r:: F FO ;::,: F L r G 
;C:F:T Lr:.,ST CO;'1!·1('.:\Jf'J 

; i< (~S'!. COi<:'1 t_\J Ii F I EL D 
; .c: ~-< I F I F i'.) 0 T ::,' F (I D 
; '( E.s R E (l n 
; CH E CK ;', r.: I TF CO ~-1i'i (.,\J f) 

; ~:--< I P I Fl., R I T F CO i'lI'~ P,\J 0 
;\]OT ?E.r:n OR fiRIT~ 

FOR P0PI TY OR Pf.;[) T{lP~ FPRO? 

ST .6 
I c:::: 

.J >1 P 

.J ~'1 r 
LOA 
1\'0 D 
J~'1 P 
LD0 
LD0 
.sTt> 
('DO 
no {'c 
L r; (I 

2" Ci-12 
PTY . +2 
r~T?+ 1 

1 " CS 1 2 ~'2 

8" 1 " S~ r~ 
"'1T2+ 1 

1 " FRtJ~J 

2" CLJr 

2.1 C~3 
2.1 1 

1 J \',1 T (\ 

1 .I i·1 1 

; S r \) E L,Ll ~ T C Cl : I~ ,\ j P'l\) D 
; PETFY = :'=EFCl 
;NO 
; l) \! p. P LET 0 F ~~ CO V:: r (E X r T) 
; :·1 (, :-: t< PIT S (1" J., f:, J 8" 1 /J ) 

; ~}< I P I F P ('. t'; I T Y 0 F P (. n T p. F E 
;~JO f<E:TPI!~S 

j C~ E T U:\J I T 1/ 

j oS P r, C E ? F" V;:: f. 5: F. C () :v'! >1 (.N n 
; S (, Vr. s r.c· c ~~ ;. E \j ~ }) 5: r~ 
;!'[)n CUI'~:-jr,~r)J L!>~IT // 
; SFI\J r. r:Dr.'I~·~ {",! D" l!~J I T II 

;rCl=-l 



01Lji?2 067122 

01/123 002/J] 1 
; 

DO CS 1" >1T ('I 
Jr'1 p ri-1 T RT 1 

; S[N D t·.O PD COLIN T.. ST ~~T 
JRETUFN (LOOP IF NO 1:\JT) 

; TRY R F CO\) E: PY Fr:O i·1 P f-. n 0 P E: P (; T t 0 i'-~ 

(3 1 Lj 2 L! r? II Lj 33M T 5 : L n (, 1.. C >'1 3 ; L (\ ~. Teo '\1 i ,j r I\J D 
o 1 Lj 2 5 03 en v: 2 
P'l LJ26 1 32/j v1 LJ 

01L127 00:0'/113 
o 1 LJ 3 0 ~; 2 L, LI 2 6 

81LJ31 0JC677 
(.-1 1 LJ 3 2 1 3 2 .6 fA Lj 

(7J 1 LI 3 3 (I; v~ V L1 r 7 
01 113.6 C2/J7(l3 

~l/L35 P3('675 
01 LjJ6 (:I5nL~21 

01LJ3/ lLJ7r:rG 
01L;!~17 ('55122 

o 1 L) Lj 1 C::' v: 2 LJ 1 3 
; 

L n t"l 2 .. C .I: C 
SU[~ J .. 2 .. S2:[:' 
J :,~ p ~'1 T 6 
LD,r.· 1 .. Ci~ 2 

Lf:'{\ ? .. CS0 

SUR 1.1 2.. S ~ t< 
.J ~I: P i'l T 6 
L D {'. 1.. F R l}\J 
LD~ 2.1 C 7 (1 

S T.6.. ~).. C ~·i 3 
(\f) f) 2.1 1 
DO (I S 1 .. !'1 T .6 

JI'~ P ?i'l T RT 1 

; S P (I r f. r. F: \) F F: ~ F 
; SK I F I F L P. S TOP S P 
; GO TO PE: T PY 
; GET opr GI,\~r·L rn:'1:'1{~i'JD 

; l"i FIT E CO I'.~ ,\~ i-'-!\J 0 
; ~K I F' I FOP I (: I i~ t L ro :"1 1,'. R I T E 
; GO TO FFT F:Y 
; GET l.i1\J I T II 

j EP(·~~ r:O>~i·1f'.i\)D 

; 5f\VF. IT 
; !' D Den >~ >'1 (, :\J D " l! !\) I T 

;~F:~::E TPPF 
; RET U F~:\l 

; RET RY 0 RI c) I l\) f'.L COiVIt {':\J n 

(5 1 1) LJ ,I) 0: ? LI 6 7 5 
(i) 1 ,I) 1/ 5 1 ~~? L': c: r: 
(3 1 LJ LI 6 [) Lj C 6 7 vj 
0lLI!17 C66(7?? 
CoILjSe, r? LJ 67? 
(j]/~51 (7.67122 
OlLjS20e?.!;(:2 

L f) (\ 1 .. C i·i D 
DO {\ C 1" i'lj T {i 
L D (j 1 -' {\ D F. 
SLJP (", .. 0, 

STp (?>F.FG 
DO F3 1 -' ~'1 T p. 
LDf\ l .. L[)C 
DOCS 1>1\11('1 
J >1 F (:i !\~ T r< T 1 

01~S3 000G00 MTPTN: 0 
~l 1 Lj 5 LJ 0 Vi r c' (~vJ ~'1 T F:T 1 : G 
Vi 1 LJ 5 5 C1 G 1 3 5 5 H T 7 : i-1 T 1 
OIL; 5 6 7 r (I C' n (7: C ~,: 2 : r: 
01Lj57 CPOC80 CM3: C 
o 1 /) 6 v; 1 7 7 '7 7 7 I'.~ 1 : - 1 

; **************>~ 
; COl'~ PLF.T~ * 
; ***i:*x**~** . .(.**:-I.:: 

01Lj61 ~5LJLJ16 CMPLTE: 
o 1 LJ 6 2 VH~i I! 6 / 0 C ~~ 1 : 

01Lj63 03Lj L1ILJ 

01LJ6/j 0?LJ6S1 

01LJ65 1?SC81j 
01LJ66 ((;(:'0776 
01LJ67 C2r:6L'!7 
o 1 Lj 7 C 1(1 L! Ii (; II 6 

01 /1711fi1113 
81472 C(.Q/I02 
OlLj73 r?lirS5J 
01/;//-j 1r7L1(lS 

o 1 // 7 5 '<: n 1 LJ r /1 
[; 1 Ij 7 6 ~: C 1 L~ (l 1 
o 1 L! 7 7 r~ (' c C V: 0 C t 1 P r : 

ST{'l 3., cr'< FR 
JS:R l,jTYD 1 
Lor· 3> C~'l FP 
LD~ 1 > p Sy 

t'10V 1 .. 1 .. 5::= R 
J"l P . -2 
Lf)fi P, EFG 
ST ('. 1 .. EFG 
~·~O\/LI/ c .. '? .. S;",.!C 
Jr'ip ? .. 3 
LD.6 1,rLj7;r 
{:\) D n .. 1.1 :::\J r~ 
J i'~ P (1 .. J 
Jt·l P 1.1 3 
v) 

; I NIT I {) '- I ? ElF r! f\ (~ 
{0 1 5 [lor'? r /1 r J ~1 T I i\i T : L D (0 (~ .. >J 0 r 
o 1 5 () 1 0/1 C;7 6 1 S T /1 ('., cr·! 1 
GIS C? n (', 1 /) (\ e J 1·1 F' ( ~" 3 

; GET rOt·H·)fi~D 

; .5 E I\J D C 0 >~ >1 (\ ~ [).. lR,j I T 

; CL F r;R tC r 
; l: E FO f F' FOR F L P- G 
; SEi\JD !~nDF·F.5::S 

; SF;\JD '.'.OPD COUi\JTE~l-, STf:;:)T 
; RETU F~\J 

; S{\VF Llt\JK 
; S ~."J S t-: !'.1 T ~ 0 iJ !'0 E (\! 0 P I F I \! T F. r. p 'J'p 
; GET L I ,>H< .6 [) n R F: ~ S 
; GET ~u.sy FL~G 

; ~>< I P I F D I] >J E' 
; \'. ~ I T FiJ P f10:'-J E 
; G F. T F ~ rrJ F F L P. G 
; ::: ~ FO r~ F FO F FL (:. G 
; SK I P IFF. F: FO R 
; RF: T U r:!\J 

; R I T 7 ~'I P- ~K 
; :: t< I P IFF C F SET 
;FFFOf:: f?F.TU~,\J 

; EO F F E T II p!\~ 

T t. F r i'~ T F R ~ l J r T :: 
; [~f'~ T ~~ () p (,y.: P • + J ) 

; ,.~ r F; J ~~ i< TO ,'.~ T H {,\j nL F F S 
; }\ F T l' i .. ~ 



(lDR 
RSY 
C10 
C3 (J 

CLlO 
CLj 00 

C50 
C51?n 
C532/1 
CS3Lj.l; 

C60 
C7 
C70; 
Cr.! 1 
C~112 

Ct·13 
cr') f) 

G') FL T 
C'l PR 
FFG 
EXC 
t·! 1 
t-! 10 
i'1T 1 
(,112 

t·a3 
t'-lT .II 
t-1T5 

;'lT7 
MTHD 1 
tv1THN 0 

r'1TINT 
tv~T RT 1 
t~TRTN 

NOP 
PRUN 

READ 
RE V,: IN 
PTY 
SPI 
SP2 
SP~CE 

TR(~K 

LN I T 
kOC 
kEOF 
t.'.RI TE 
Y v~2 

0013L;1 
VJVJ1335 
0(/.11325 

0013?6 
0013?7 
(?(J13 /16 
0P133(~ 

r y', 1 3,ldj 
(lv1 13 L;S 
eC~13/j3 

C(J1331 
C'G1263 
C0133? 
0Gl/~62 

881/;56 
CO 1/157 
0013 110 
C (/) 1 Lj 6 1 
COl/~77 

00133c; 
(:101226 
001L;6rJ 
r~Ci1333 

001355 
801366 
e01372 
e(~1/J05 

(i'Ol~?/~ 

GGi1iLt? 
0C1.1;55 
e7:13:i? 
eelJ!:'? 
~:,015("0 

r'~;lLjSLJ 

Cv~lLj5J 

V01SCJ 
(/'01337 
C(j1~~n5 

8211265 
C~ 133.1; 
eel31/:, 
Ce13?1 
(7S1277 
C~G 1 ?6L~ 
CIZ1?r'VI 
cr 13 /1? 
C012 /;1 
e.Ol?lL; 
rC1276 
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SUPPLEMENT TO TC-120 

SOFTHARE MANUAL 

4. A 33 word buffer register provides buffering of data 

between tape and data channel. Therefore, the channel 

has almost 34 character-times in which to respond to 

requests by the Controller. 

4 . 1 TO RUN THE TAPE 

To run the tape, the program must select a tape transport 

and a command. Host of the commands also require specific·-

ation of parity, an initial address to the IS-bit address 

counter for data channel access, and the negative of a 

\vord count in t~vo' s-complement form. 

4.2 r/o TRANSFER INSTRUCTIONS 

Five rOT instnlctions are used. Busy and Done are sensed 

or controlled by bits 8 and 9 in all I/O instructions with 

Device Code 22, mnemonic }ITA. Interrupt Disable is con-

trolled by interrupt priority mask bit 10. A second tape 

system connected to the bus would have Device Code 62. 

4.2.1 DOA-, rITA (DATA OUl A, }~G~~TIC TAPE) 

I I 
~ 

0 1 1 AC 0 1 0 F 0 1 0 0 1 0 
-

I 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 l14 15 

-19-



I 
N 
o , 

I-~T~r~--!~]~ -I. 1 _L~~JL~~~ -I~~[~~1=~1::1::[O ] 
o 1 2 3 4 

Bit 0 

Bits 1, 2 

Bits 3, 4 

Bits 5, 6, 7 

Bits 8, 9 

Bits 10-15 

5 6 7 8 9 10 11 12 13 14 15 

"0" specifies operation is neither arithmetic nor logical. 

Indicate that this is an "in-out" instruction. 

Address one of four computer accumulator/index registers. 

Indicate direction of transfer, select one of three 
registers (in this case, the tape cOITilland register). 

Specify action to be perfonned, such as, clear "Busy" 
and IIDone." 

Device code. 

"kTransfer takes place between the accumulator addressed by Bits 3 and 4 
and the device that is selected by Bits 10-15. 

FIGURE 4-1. INSTRUCTION FOR}lAT, "IN-OUT" OPERATION-J, 



LONG 11 WIN-
DOW 

o 1 2 

I 
N 
t-' 
I 

3 4 5 

Blt 0 

Bit 7 

Bit 8 

Bit 9 

Bits 10-12 

DEN- PACK EVEN 
~DIT SrTY CON- PAR-
MODE SE- TROL ITY COIv11:JAND UNIT 

LE~ 

6 7 8 9 10 11 12 13 14 15 

Selects Long Window 

"0" Selec ts ~TRZ "1" Selects PE 

110 11 Selects 8, 8 or 6, 6 Packing "1" Selects L+, 6, 6, 
Packing 

"0" Selects Odd, "111 Selects even parity 

Select the command as £01101;'1s: 

0 Read 4 == Space Reverse 
1. == Rewind 5 = \vrite 
2 == 6 == Write End-of-File 
3 == Space Forward 7 Erase 

Bits 13-14-15 -- Selects one of the eight tape units. 
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4.2.2 DOB-, MTA (DATA OUT B, }~GNETIC TAPE) 

~O~~~I~~l~~f~~C~~~O __ ~l~~O __ ~_V~~ __ ~_O __ ~ __ I __ ~O __ ~_o __ ~I~1~1 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 

4.2.3 

o 1 

Load the contents of AC Bits 1-15 into the address 

counter (AC Bit 0 should be 0), and perform the 

function specified by F. 

NOTE 

If this inst1.11ction is given with a "I" in AC 
bit 0, and if the Controller then executes a 
Read Command in Hhich the word counter does not 
overflo\v, the Controller reads the CRC in nine­
track and the LPCC in seven-track at the end of 
the record and sends it to the next memory 
location specified by the address counter. This 
is primarily for maintenance, for the program 
to check whether the CRC or LPCC is being gener­
ated properly. 

DOC-, ~1TA (DATA OTJT C, }fAGNETIC TAPE) 

2 3 4 5 6 7 8 9 10 11 12 13 

Load the contents of AC Bits 4-15 into the word 

counter and perfonn the function specified by F. 
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If.2.4 DIA-, MfA (DATA IN A, }~GNETIC TAPE) 

/ 0 11 /1 I AC I 0 I 0 I 1 I F 0 1 I 0 I 0 /1 I 0 ] 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Read the status of the tape system into AC as shown, and perform the 

function specified by F. 

STATUS WORD FORHAT 

ERROR IDATAIRE 
FLAG LATE VI 

IL- SEE PAR- IE 
ND- LEGAL TABLE ITY 0 
G 4-1 ERROR T 

ND 
F 
APE 

lEND LOAD ISEE B 
OF POIG~ TABLE T 

FILE, ~ ___ 

~ APE

1 

IDENT. CORREC r 1_ ODD if 
STATUS ED WRITE CHARI 

IN 
~--- ~--~-----~------ ._--- ---- ~-~-.---~-- ---

PARITY LOCK IRECORD 
ERROR 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 ILt 

TABLE 4-1 

STATUS TABLE 

Bit it Density Bit 9 9-Track 

7-Track Low Density o o 

7-Track High Density 1 o 

9-Track P.E. 1 1 

9-Track NRZ 1 1. 

TAPE 
UNIT 
READY 

15 



A One 
In Bit 

START (FOl) clears Error, Data Late, Parity Error, 

End-or-File, and Bad Tape. CLEAR (FlO) does the 

same, plus Illegal~ The remaining flags are supplied 

by the addressed transport (which is automatically 

Unit 0 after CLEAR is given). 

TABLE 4-2 

STATUS DESCRIPTION 

INDICATES THAT: 

OBi t 1, 3, 5, 6, 7, 8, 10) a r 1.!.~ is II On e. Il 

1 Servicing of da ta channel is not fast enough. 

2 The addressed transport is now rewinding. 

3 The program gives START in any of the following: 

a. The com.luand is 101rite, Erase, or Hrite-End-

of-File, and Hrite Lock is 110ne . If 

b. The command is Space Reverse and Load 

Point (Bit 8) is 1l0ne ." 

c. Busy is zero, but Unit Ready (Bit 15) 

is also zero. 

The setting of Illegal prevents the Tape Controller from 

going into operation and sets Done, requesting an inter-

rupt if interrupt Disable is clear. The program must 
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A One 
In Bit 

TABLE 4-2. STATUS DESCRIPTION (Continued) 

give Clear before proceeding (Start does not clear 

Illegal). 

4 The addressed transport is set to High Density (0 

indicates Low Density). 

5 In Read or Write, the Controller meets a data character 

the lateral parity of which differs from that specified 

\vith the command, or has discovered a track with odd 

parity in a CRC or LRCC does not set this bit, but 

specifying the wrong parity when reading a file mark 

does. 

6 The addressed tape is beyond the EOT marker. (Reverse 

motion clears this bit.) 

7 The Controller has written a file mark or has encountered 

one in reading or spacing. If there is an error in a file 

mark, it is not recognized as such; i.e., the Controller 

interprets it as a very short data record. 

8 The addressed tape is at Load Point. 

9 The addressed transport handles 9-track tape ('TO" 

indicates 7-track).o 

-25-



A One 
In Bit 

TABLE 4-2. STATUS DESCRIPTION (Continwed 

10 The Controller has encountered either data in a record 

gap or a false end-of-record (t,\yO or more contiguous 

blank characters). Spacing reverse over an unrecognized 

file mark also sets Bad Tape. 

11 Identification status for phase-encoded tapes if tape 

is written in phase-encoded format. This status is 

true Hhe;:l. first record is read off of Load Point. 

12 Corrected parity error indicates single dead track error. 

Sets parity error (bits) if Write operation. Does not set 

parity error if Read operation. 

13 The Write-Enable ring is not on the supply reel of 

the addressed transport. 

14 An odd number of characters were detected while 

Reading or Writing. 

15 The addressed transport is ~eady for operation by the 

program. This can be an early ready for on-the-fly 

operation if this option is selected on the computer 

adapter board (see Paragraph 2.5). 
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4.2.5 DIB-, £VITA (DATA IN B, HAGNETIC TAPE) 

I b I 0 1 1 AC 0 1 1 F 0 I 1 0 0 1 0 

I 
L ili 13 

I 
i 

0 1 2 3 4 5 6 7 8 9 10 14 I I 

J 
15 I -

Read the present contents of the address counter into 

AC bits 1-15, and perform the function specified by F. 

Clear AC Bit O. 

4. 3 TAPE COl'fr·IA~"'DS 

To perform any operation, the program must select the tape 

unit \vhile giving a cOIT1Illand. All commands are initiated 

by giving Start (FOI). The t~'70 Rewind cOHrrnands do not act-

ually place the Controller in operation, but for all other 

commands, Start clears Done and sets Busy, and at the 

termination of the cOITur.and t~e Controller clears Busv and 
.,t 

sets Done, requesting an interrupt if Interrupt Disable is 

clear. 

The flow charts that follow this section show the actual 

procedures for programming the tape commands properly_ 

The timing in all cases is dependent upon the transport 

speed, tape handling characteristics, and density. 

-27-
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4.3.1 WKITE (SEE FIGURE 4-2) 

Th e pro g r a III mu s t s p e c i f y par it y, ,3 ( 11 ega t i V' e) "\.,10 rd c oun t , 

and an initial address. If Write Lock is 1, Start sets 

Illegal and Done, and the Controller does not go into 

operation. Otherwise, the Controller makes an iIThl1ediate 

data request for the first word, and it writes the words 

it receives via the data channel from the locations 

specified by the address counter until either the word 

counter overflows or Data Late sets, at which time the 

Controller tenninates the record and S2tS Done. 

4.3.2 ~'TRITE END OF FILE (SEE FIGURE 4-3) 

The program ~.!:. specify even parity for a 7-track tape, 

odd parity for a 9-track tape, or the Controller will 

not ~7rite a file mark properly. If Hrite Lock is 1, 

Start sets Illegal and Done, and the Controller does not 

go into operation. Otherwise, the Controller erases ,..., 1 L.-;z 

inches of tape (i.e., it extends the present record gap to 

three inches, writes a file mark, and then sets Done). 

4.3.3 ERASE 

If Write Lock is 1, Start sets Illegal and Done, and the 

Ccntroller does not go into operation. Othenvise, the 

-28-



4.3.3 

4.3.4 

ERASE (Continued) 

Controller erases 2-~ inches or tape and then sets Done. 

This command is used primarily to skip sections of tape 

on which the program has found it impossible to write 

data correctly; i.e., with parity errors or a bad tape 

indication. 

READ (SEE FrGuKE 4-4) 

The program ~lst specify parity, a (negative) word count, 

and an initial address. The Controller reads a single 

record from tape, and sends the data via the data channel 

to the locations specified by the address counter until 

it encounters the EOR gap or the word counter overflows, 

whichever occurs first. Giving a large word count (e.g. 

giving zero) ensures that the entire record will be read even 

if its length is unknown. If the record contains an odd 

number of data characters, the final one is sent to memory 

in a separate word right justified. The setting of Data 

Late during the record indicates that information has 

been lost, but data transfers continue until overflow or 

the record ends. After compl2.ting the record, the Controller 

sets Done. 
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4.3.4 

4.3.5 

4.3.6 

READ (Continued) 

If the record read is a file mark , its single ndata 11 

character is sent to me.mory via the. data channel. The 

length of a record of unknovm size can be determined 

after it is read by giving a DIB to check the contents 

of the address counter, which will be one greater than 

the address to which the last word in the record was 

sent (provided, of course, that the word count was 

large enough). 

SPACE FORHARD (SEE FIGURE 4.-5) 

The program should glve a (negative) word count equal 

to the number of records to be spaced. The Controller 

spaces fonvard over the gi"ven number of records unless 

it encounters a file mark or the end of tape, in which 

case it stops at the 1I18 rk or at the end of the record in 

which the Ear marker is encountered. To space a file, the 

program can simply give a zero ~vord count. 

SPACE P~VERSE (SEE FIGURE 4-6) 

The program should give a (negative) word count equal 

to the number of records to be spaced. If Load Point 

is 1, Start sets Illegal and Done, and the Controller 
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4.3.6 

4.3.7 

SPACE REVERSE (Continued) 

does not go into operation. Otherwise, the Controller 

spaces reverse over the given number of records, but it 

stops the tape automatically upon encountering a file 

mark or the Load Point. To space a file, the program 

can simply give a zero word count. 

REWIND (SEE FIGURE 4-7) 

Start does not affect the Controller, but simply initiates 

the rewind in the addressed transport and the Controller 

is free for further use by the program. The addressed 

transport rewinds the tape at high speed onto the supply 

reel and stops at Load Point. 
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8 r 
YES 

NO 

NO 
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/ 
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I 
YES 
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L"D READ I 
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I PARITY 
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I 

"'-Dar:» 
YES 

FI qurp_ I. ~_h , ~ ,)!!REAO" ';10'''' ,.., Chart 



to 
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NO 

SELECT-] 
UNIT 

'------I 

~ READY / 

. .JYES . 

~"'END SPACJC 
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0- UNIT 

\ I 

[]
L,,_ 

. SEND)0 I 
RECO~D J 
COUNT 
IA~. 

'Ft gu re 4-6. "SPACE FILE FOR'riARD/REVERSE" Fl0'H Chart 
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Figure 4-7. IIREWIND11 Flow Chart 
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o - CONTINUE 
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I 

1 

2 - PIUNT FJ\.ILURE Hl'{['E---------------------

5 7 T1l:U\CK PACK HODE 

6 BYPASS VJHL, TE & EUr TESTS -- - - -- -

7 - Pfu\Sl'; ENCODT';D 

2 

t --

8 - 9 Tr\l'~CK (On BlCIl DENSITY 7 'l'PACK) 

9 - 9 'l'Hl\CK 

10-12 DEVICE CODE #22 OR #62-
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BOT ~1 NRZ REV. C 
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_. ~ ~:-. :- REVISIONS ~~ . : DESCRIPTION I DATE APPROVED 

1. ~~STER DIAGNOSTIC TAPE CARTRIDGE 

Record 

1 
2 
3 
4 
5 
6 

2. DEC BOOTSTRAP 

:'oc 

37000 
2 
4 

6 
10 
12 

14 
16 
20 

22 
24 
26 
30 

32 

LOADER 

Inst 

12737 
10000 

172522 

12737 
160000 
172524 

12737 
3 

172522 

32737 
J. 

172520 
1774 

0 

Proqram ---"'----
rrC160 DI.A.GNOS'rIC 
TC160 RELIABILITY 
TC170 DIAG0iOS'rIC 
TC170 RELIABILITY 
TC18 0 DIAG~10STIC 
TC180 RELIABILITY 

MOV 
POWER CLEAR 
CHD FEG 

MOV 
( 4l{) 

BYTE Cl'l rr REG 

~10V 

REF-..D 
C~1.D REG 

BIT TEST 
FOR TUR 3IT 
=~1 STATUS REG 
BRi\i'\JCH IF ~~orr READY 

HALT 

3 . DATA GENEPAL BCOTST?lJ? LOA.DI}IG P:s.OC~DU?.E 

Clear Accumulators to O. Lead first test by startinq Reac. 
routine. Load succeeding tests by pressing Continue. 

~OVA Read Routine - Load in top 8 locations of memory. 

67022 
72022 
61122 
63622 

777 
74422 
63077 

771 

COC 1 
DOB 2 
DO~\S 0 
SKP!J0I 
J:MP-1 
CIA J 
HALT 
J~'1P-7 
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REVISIONS 

LTR 1 DESCRIPT10N T DATE I AP?ROVEO 

NOVA Read Routine (Cont'd) 

Accumulator No. Commands 

C OIv!}1 ..... ~'1 D 0 0 = Read 
ND CNT 1 1 = Rewind 
STRT ADDR (DIRECT) 2 2 = Not Used 
STATUS 3 3 = Space For"',,,ard 

4 = Space Reverse 
5 = Write 
6 = WEOP 
7 = Erase 

4. RE:vl0\T2 THE PROGRP-.J.'vi TAPE FROl'-1 THE DRIVE i-\ND INSERrr' A SCRATCH 
TA..PE. 

5. REFER TO rrHE )"'PPROPRIATE DIAG?'!OSTIC tvL,\NUAIJ FOR :SSQUI~ED PATCHES 
Al.'!D FOR OPER..:;TI?:·IG INSTRUCTIONS. 
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NOTES 

NOVA WElTE-READ/BOOTSTRAP t<,OU1'INE 

(Use for program load or troubleshooting) 

LOCATION CONTENTS INSTRUCTIONS 

17770 67022 DOC WD CNTR 

17771 72022 DOB ADDR REG 

17772 61122 DOAS CMD PEG 

17773 63622 SKP DN 

17774 777 JMP - 1 

17775 74422 STATUS TO AC3 

17776 63077 HLT 

17777 771 JMP - 7 

(ZERO THE ACCUI',IULAT'OR.S FOR PROGRl\1\I BOOT) 

ACjJ 

ACI 

AC2 

AC3 

17700 

TO 

17710 

50 
" 009r00 

177770 

17700 

(Variable) 

IdRI TE Cl"lD 
REA.D CI'-ID 

WORD COUNT (2 1 S COMP) 

DATA BUFF ADDH 

STATUS 

DATA BUFF 

Press CONTINUE for each record on tape 



NOTES 

SOFTWARE PATCHES 

FOR COMPUTERS WITHOUT PANEL SWITCH REGISTER 

DIAGNOSTIC PATCHES 

LOCATION 

3175 

303 

WAS SHOULD BE 

74477 34303 (LDA, 3) 

(not used) Parameters* 

*Set parameters as shown in diagnostic 

operating instructions. Example: 1320 

for 9 track, NRZI, Unit 0, Device Code 

22; 1720 changes mode to PE. 

RELIABILITY PATCHES 

Changes mode from NRZI to PE 

LOCATION WAS SHOULD BE 

2041 60477 

(read S~'l) 

20241 

(LOA, 0 PKFLG (=100 000) 



1'10TES 

LOAD PROGRAM FOR,NOVA BOOTSTRAP LOADER PAPER TAPE (24K CPU) 

57757 
60 
61 
62 
63 
64 
65 
66 
67 
70 
71 
72 
73 

126440 
63612 

777 
60512 

127100 
127100 
107003 

772 
1LtOO 

60112 
4766 

44402 
4764 

1. Put Nova Binary loader in Reader. 

2. Start at location 57770 

3. Put TC-120/170 Diagnostic Paper Tape in Reader. 

4: • S tar tat 10 cat ion 5 77 7 7 \'v i th s wit c h " 2) " on. 

5. Set Console Switches to desired starting address (400). 



NOVA WRITE ROUTINE 

(Variable Delay/Reset) 

Location Contents Instructions 

17770 67022 DOC WD CNTR 

17771 72022 DOB ADDR CNTR 

17772 61122 DOAS CMD REG 

17773 54377 ST. AC3 @ 377 

17774 10377 IL1C 377 SKZ 

17775 777 J~·IP - 1 

17776 62677 I/O RST 

17777 771 LOOP 

}\C C 000050 CMD 

ACI 177770 ~\j"D CNT 

AC2 17700 DATA BUFF ADDR 

AC3 (Variable) DEL,-~Y CONSTANT 

17700 (Variable) 

TO 

17710 



NOVA WRITE ROUTINE 

(With Variable Delay) 

Location Contents Instructions 

17770 67022 DOC WD CNTR 

17771 72022 DOB A.DDR CNTR 

17772 61122 DOAS CMD REG 

17773 63622 SIZPDN 

17774 777 J~'/lP - 1 

17775 54377 ST. AC3 @ 377 

17776 10377 INC 377 SKZ 

17777 777 J:VIP - 1 

17710 770 LOOP 

ACO 000050 C]>lD 

)\Cl 177770 vJD CNT 

AC2 17700 DATA BUFF ADDR 

AC3 (Variable) DELAY CONST.~NT 

17700 (Variable) DATA BUFF 

TO 

17710 



NOTES 

RELIABILITY PROGRAM 

DEVICE CODE - This program normally operates with device 

code 22. If you must operate the program with device code 

62, modify the 58 locations identified "~lTA" listed on page 

63. 



NOTES 

DIAGNOSTIC PATCHES 

CHANGE DESCRIPTION 

Enter the following changes when runring the TC-120 Diagnostics 
(Paper Tape, Diagnostic, PN 1200C9) 
(paper Tape, Reliability, P!'{ 120010) 

FUNCTIONAL DLL\GNOSTIC 

Location 

73 

216 

453 

3273 

RELIABILITI PRCGRA1I 

Location 

1021 

1207 

Was 

1 

o 
._ 3242 

44216 

Was 

101010 

101010 

Should Be 

2 

177220 

420 or 406 

401 

Should Be 

401 

401 

Description 

Timer, Real Time Clock 

TTY Speed 

-,ylapped Processor 

TTY Speed 

Description 

Error Trap (Nova 3) 

E rrOT Trap (Nova 3) 
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PRODUCT 

INFORMATiON BULLSTIN 
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Per: e c I 1 0 C 0 D i a 9 nos tic Com D a t i b i 1 i t '/ --------- ! 12005 
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I P::iCOUC7 
liNE laDe Control ler I TC-120/128 5-iO-78 349 
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OIS?OSj71001 
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I Diagnostic tape 120009 (no revision) reauires this 

I change when using I 1000 
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C H,~ N G E PRO C ~ J U R E 

Inis ;Jrogram ,Tlust be manually altered for opera:ion of the diagnostic 

T 1000 tape drive. After loading diagnostic program taDe 120009, and 

the Drogram, one lccat!on 

Loca t i on 

J00577 006126 
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AI\JAH =:,\1, CAU F, 922C5 
?~CNE: ~7i..1\ 991·3700 
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mu s t be shovm :::e 1 O'<'i: 

\.Jas Should 3e 

JS? 000 430 
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NOTES 


