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HIGH SPEED READER/PUNCH TEST 
REV 0e"PI 

*.*. AUTO-RUN AUTO LOAD MODIFIED 2/25/'2 

ABSTRACT 
HIGH SPEED READER PUNCH TEST IS A MAINTENANCE 
PROGRAM DESIGNED TO TEST THE TYPE 4012A HIGH 
SPEED PUNCH AND THE TYPE 601~ OR 40118 HIGH 
SPEEn READERS. TAPES MAY BE PUNCHED OF READ ON 
THE TELETYPE IF ONE OF THE HIGH SPEED DEVICES 
DOES NOT EXIST IN THE USERS SYSTEM, 
IF A CRT DISPLAY IS IN USE BOTH THE HIGH
SPEED READER AND PUNCH MUST BE IN THE 
SYSTEM FOR A MEANINGFULL TEST. 

MACHINE REQUIREMENTS 
NOVA/SUPERNOVA FAMILY PROCESSOR 
2K REAn/WRITE MEMORY, MINIMUM 
TELETYPE OR CRT FOR CONSOLE I/O 
OPTIONAL EOUIPMENT 

SWITCH SETTINGS 

TYPE 4012A P!JNCH AND CONTROL 
TyPE 4011A HIGH SPEED READER 
TYPE 412111B H!GH SPEED READER 

STARTING ADDRESS 
40.START PUNCH DIAGNOSTIC 
At-START READER DIAGNOSTIC 
42=START PUNCH FROM SWITCHES 
43.START PUNCH COUNT ROUTINE 
44-START READ COUNT ROUTINE 
45=START PUNCH ALTERNATE ROUTINE 
45aSTART READ ALTERNATE ROUTINE 
47=START PUNCH FLOATING ZERO 
50-START READ FLOATING ZERO 

SWITCH ~Cll-INHIBIT DELAVS WHEN PUNCHING 
SwITCH 0Cl).PROCEED FROM ERROR IN DIAGNOSTICS, 
SWITCH lCllcINHIBIT PRINTING IN THE DIAGNOSTIC 
SwITCH 2Cl)aPRINT FAILURE RATE 
SWITCH 8-15-DATA FOR THE PUNCH SWITCHS ROUTINE 

IF THE HS READER AND PUNCH ARE IN THE 
SY~TEM ANO THEIR DEVICE CODES ARE NOT 12, AND 
13' LOAD AC0 wITH THE EVEN DEVICE CODE AND 
START AT LOC 4. THE PROGRAM WILL MODIFY 
IT~ELF AND HALT. SET SWITCHS TO DESIRED STARTING 
ADDRESS PRESS RESET AND START. 
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nPERATING PROCEEDURE 
LOAD T~E PROGRAM VIA T~E BINARY LOADER 
TESTING T~E PAPER TAPE PUNCH 

SET T~E SWITCHS TO 40 
PRESS START TO EXECUTE TH! DIAGNOSTIC 
ALLOW THE PUNC~ DIAGNOSTIC TO RUN ~OR 
AT LEAST ONE PASS. THE PROGRAM WILL 
TYPE A PAS~ ~SG AT THE COMPLETION 
OF EAC~ PASS. 
PRESS RESET 
SET THE SWITCHES TO 43 
PRESS START TO EXECUTE THE PUNCH 
COUNT PROGRA~. 
ALLOW THE PUNCH TO PUNCH FOR AT LEAST 
10 MINUTES. 
PRESS STOP AND REMOVE THE TAPE 
FROM THE PUNCH. 
INSERT THE TAPE JUST PUNCMED INTO THE 
HIGH SPEED READER. THE TELETYPE READER 
MAV BE USED IF THE SYSTEM DOES NOT 
CONTAIN A HIG~ SPEED READER. 
POSITION THE TAPE SUCH THAT THE COUNT 
PATTERN IS OVER THE PHOTO DIODES. 
CLOSE THE READER LEVER 
~ET THE SWITCHES TO 4' 
PRESS START TO CHECK THE TAPE. 
THE PUNCH SHOULD ALSO BE TESTED WITH 
THE EXERCISER PROGRAM. 

TESTING THE HIGH SPEED READER 
LOAD THE REAOER WITH • CONTINUES LOOP 
OF TAPE WITH ALTERNATING CHAR ACTORS 
OF ALL ONES AND ALL ZERoseA TAP! MAY 
BE OBTAINED BY STARTING AT LOCATION 45). 
CLOSE THE READER LEVER 
SET T~E SWITCHES TO '1 
PRESS START TO EXECUTE THE DIAGNOSTIC 
ALLOW THE DIAGNOSTIC TO RUN ~OR AT LEAS' 
ONE PASS. THE PROGRAM WILL TYPE A 
PASS MSG AT THE END OF EACH PASS. 
PRI!5S RESET 
SET THE SWITCHES TO ~e 
PRESS STAPT TO CHECK THE TAPE 
THE OPERATOR S~OULD MARK THE TAPE LOOP 
AT THE SPLICF. ERRORS OCCURING AT THIS 
SPLICE SHOULD BE IGNORED. 
ALLOW THE READER TO CHECK THE TAPE POR 
AT LEAST 5 ~INUTES. 
THE READER SHOULD ALSO BE CHEC~ED 
WITH THE EXERCISER PROGRAM. 
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PROGRAM 

P~OGRAM 

OUTPUT/ERROR DrSCRIPTION 
ERRORS DETECTED VIA THE DIAGNOSTICS. 

IF A MALFUNCTION IS DETECTED T~! P~OG. 
RAM WILL ~ALT AT LOCATION "AUTOER.e". 
THE OPERATOR MAY C~ANGE SWITC~ S!TTINGf 
AND EXAMINE ACS AT THIS TIME IF 
DESIR!O. I~ SWITCHES 0 AND 1 A~E ZERO 
PRESSING CONTINUE WILL CAUSE A PRINT
OUT OF THE ERROR LOCATION. THE ROUTINE 
WILL ENTER A LOOP SUITABLE FOR SCO~ING. 
WHEN THE PROGRAM IS IN A SCOPE LOO', 
SETTING SWITCH 2(1) WILL CAUSE THE 
FAILURE RATE TO BE PRINTED. SETTING 
SWITCH 0(1) WILL CAUSE THE PROGRAM TO 
PROCEED TO THE NEXT TEST. 

DATA ERRORS DETECTED DURING THE READ ROUTINES 
CAUSE A PRINTOUT OF GOOD AND BAD DATA. 

nISCRIPTION/THEORY OF OPERATION 
THE ~~ADER AND PUNCH DIAGNOSTICS CONSIST OF 
NUMERIOUS SMALL ROUTINES. EACH ROUTINE BEGINS 
WITH A INITIALIZING ROUTINE (SETUP) AND ENOS 
WITH A ITERATION ROUTINE (LOOP). BOTH TH! 
5ETUP AND LOOP ROUTINES ISSUE A I/O RESET 
PULSE. SYNCING ON I/O RESET WILL PERMIT THE 
LOGIC UNDER TEST TO BE OBSERVED. AT THE END 
OF EACH PASS OF THE DIAGNOSTIC A PASS MSG 
WILL BE TYPED. THE DIAGNOSTIC ROUTINES 
SHOULD 8E EXECUTED P~IOR TO OTHER READER, 
PUNCH TEST. 
THE PUNCH FROM swITCHS ROUTINE IS PROVIDED 
SUCH THAT THE OPERATOR MAY SCOPE THE VARIOUS 
SIGNELS IN THE PUNCH AND PUNCH CONTROL. 
THE PUNCH ALTERNATE ROUTINE IS PROVIDED TO 
PRODUCE A TAPE FOR THE READER DIAGNOSTIC. 
THE PUNCH COUNT ROUTINE IS THE P~IME TEST 
OF THE PUNCHS ABILITY TO PUNCH DATA. A COUNT 
PATTERN IS USED SO DOUBLE PUNCHING AND FAILURE 
TO PUNCH MAY BE OBSERVED. 
THE READ COUNT IS PROVIDED TO CHECK THE TAPE 
PRnDUCED BY THE PUNCH COUNT ROUTINE. 
THF. READ ALTERNATE ROUTINE IS P~OVIDEO TO 
CHECK THE READERS ABILITY TO READ CHAR ACTORS 
OF ALL ONES AND ALL 2E~OS UNDER VARIOUS 
START STOP CONDITIONS. 

RE~TRICTIONS/MISC 
IF THE HIGH SPEED READER OR HIGH SPEED 
PUNCH nOES NOT EXIST IN THE SYSTEM T~E PROG. 
RAM WILL USE THE TELETYPE READER OR PUNC~' 
IF THEY ARE IN THE SYSTEM. PARTIAL TESTING 
MAY BE ACCOMPLISHED IF THE SYSTEM CONTAINS 
EITHER A PUNCH OR READER AND A CRT DISPLAV, 
~UT THIS IS NOT RECOMMENDED. T~E DEVICES USED 
ARE A FUNCTION OF THE LOGIC EXISTING NOT 
WHETHER THE DEVICE ITSELF EXISTS. 
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.Loe 1 
10"1'f.II0 
JMP ".+1 
~ERE 
STA 0,XSAV 
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DEL I XDf:L 
DELli xnELl 
TIMEI I'IELAV 
WHO: PTIME 
CI1I"4: ~714r,,~ 

'PUNCH DIAGNOSTIC 
'REAOER DIAGNOSTIC 
'PUNCH FROM. SWITCHS 
'PUNCH COUNTER 
'READ COUNTER 
'ALTERNATE PUNCH 
,ALTERNATE REAn 
'PUNCH FLOATING ZERO. 
'READ FLOATING ZERO. 

CALIBRI 0 'TIME FOR 1~0 MS 
CAL101 ~ 'TIME FOR 1 MS 
LEDR' " 
WAITI \NAITl( 
SETUP: F:NTE.R 
LOOP' CYCLE 
ER I ER~ 

EHALT-JSR 'ER 
C41 4 
CI5: 6 
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TIM.EXI ~ 
WAIT!51 XwAIT5 
C4Ali 401 
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PASSI If; 
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44 001326 "'24343 XWAIT5t I.DA 1,CD5Q11 'DELAY IS 5 SEC 
45 00327 1!l30P17P.1 )(DELI LOA 2,CAI.IBR ,)((0 DELAY 100MS 
46 "'033~ 125113 MOVI. __ 1,t,SNC 
47 ~l'I331 12440CJ1 NEG 1,1 
48 00332 1,4l;)42Cl1 NEGZ ~,1iI 

4g 13"'333 1"'1000 MOV CII,t'! 

50 !'I~334 1011405 INC 0,0,SNR 
51 G10335 ~0IP1340 J""P ,+3 
52 00336 ro153400 SKPBN 0 
53 (110337 0010333 J~p .-4 
54 ~Ql341l' 1254k14 INC 1,1,5ZR 
55 00341 0I~{D332 JMP "DEL+3 
56 ~0342 vH1140tl1 ,JMP 0,3 
!IS 7 V'i0343 ir1rA~Hj62 C0501 50. 



... QJeJ0g .MAIN 
~1 
~~ ~0344 ~2140~ DELAYa 
"13 0~34~ 014121353 
014 0121346 1~21214~ 
CII!5 Plr1I3'7 P,4Q1102 
~15 PI(l!3!5~ \{lI101l!I'I 
i.17 111"'351 lC11141t12 
0A tCll352 QI"'14~1 
(liS! Plr'I!353 ~"'0"'0'" 
101 ~03!54 v1Vl035V! 
1 1 VI QI 3 5 5 ~ 4 ~l iY1 2 
12 V1~3:se; 0110141'11 
13 

LOA ~,~,3 
ST. 0,,+6 
AOCO 0,0 
STA 0,TIME)( 
MOV 0,0 
INC 0,0,SZC 
JMP 1,3 
~ 

JMP .-. 
STA 0,TIME)t 
.T~p 1,3 

'TIM! THE INSTRUCTION 
'FOLLOWING THE CALL 



A QJ~l~ .MAIN 
~~ 1 

'''2 vH~I;U~~ .LOC 4C1J0 
t13 
l~4 0"'040~ ~2v.142f5 AL.TPUNI LDA i2l,CJPIJIII 'PUNe~ ALTERNATE ONES/ZEROS 
(1~ (_1~4V!1 1~l(/1011 r-IOV QI,0,SKP 
;,C- ;101402 1I'2~1~4 CTRPLJNI LDA PI,C~Oll ,PUNCI'4 A COUNTER 
~7 fA iiI 4 0 ~ 1 ~ 1t~ 01 MOV 0,0,SKP 

;.18 N140; 41 0201101 SWPUNI L('IA QI,CREAOS ,PUII/CH SWITC~ES 
(19 "1\111 ~ 5 iIIA~41~ sTA i'I,SW PNl 
1(.i\ '-li2l4V1o 152I(H~(r1 ADC 2,2 
11 ~"'4~7 Vl5 ~111,16 ST A 2,PUNDAT 
12 (!lVl4 HI Y.J~4552 JSR INIT 'INITIALIZE 
13 ~1tI411 I}jVl441R .JSR PUNOEL 'PUNCH OELAV 
ill V!Vl41~ ';, ;3 r" t .:1'5 LnA 2,PUNOAT 
15 ~"~4t~~ 1 iii 14(}'flI Ir~C 2,2 
1 t' ~r/j414 V':'~1V:~ sr. 2,PUNOAT 
1 7 "~'415 r'I~I-H"\I>~ SWPN 11 1.1 
't~ VlVl41b r1~bl.sl J5~ 'IPUT 'PUNCH THE CHAFUCTt')R 
1 q i/H1417 ()I1414:? OSZ LE.NGTH 
::!Vi \I)~42v' ,!it" ~ 7 7' J r', P S\lIPN1-;S 
~ 1 el'l!42 1 vHA~" 71'1! "MP ~"'PI"1·4 
2? ?I~J4'-~ 1~1223 ALTERI MaVZ~ 2,2,SNC ,DATA GENERATOR FOR 
;.n 'J~423 1~2401 SUA 2,2,51(1' ,ALTERNATE 
'4 V\r,424 152('J1[W ADC 2,2 
~~ vI 1.)4:2:5 '7Ir},!'!771 Jt'1 P SwPN1+1 
?I" f~ ('14 ~ 6 l~~ro4~~~ CJPUN: Jf'<1P .+5 
27 
2~ 

:29 CIIw'l427 0!;4144 PUNDEL: STA 3,PUNRET 'PUNCH DELAY LOGIC 
~V1 '!H143V' ~'74477 R\:.ADS :5 
;~ 1 ,HU;' 1 17511~ MOVL.* ~,3,SNC 'IF S\IoiITCH o C U , NO DELAY. 
32 ~) v14 32 ~HHI4 0" JMP .+4 
:3~ (lit:'! 433 17b!5t!~ 5LJ f:.,z L 3.3 
34 v;0,I4~4 e'S4142 ~TA 3,LENGTH 'SET LENGTH TO 1 CHAR 
35 w'l17I435 lil""~ 144 JMP _PUNRET 
:\6 



" 0~11 • ~u IN 
01 
Vl2 ro\Ql43t5 tIIf~4476 .JSR ROWT 
03 V1e1437 ~?Vl143 LOA OI,TRAN 
~4 0"'44~ 1~1113 MOVL_ OI,A,SNC 
(~5 00441 MI2144 JMF' 'PIJNRF.T 'NO FURTHER DELAY 
.16 ~0,I'42 024137 LDA 1,C77)( 
~7 ~~443 1~74i1l!'l AND 0,1,SNR 
v.e 0""444 1'54~0 INC 1 , , 
f19 ~ril445 0~6V163 JSR 'DEL 'D!LAY IN 100MS STEflS 
1~ ~OI446 ("012144 JMP ,PUNRET 
11 
12 
13 001447 i?'Vl4513 CTRRED: JSR INTT 
14 ~0450 \~i~4575 JSR GET 'READ A COUNTER 
U5 rtl~451 o 4~1145 CTRR1: STA tJI,RDAT 'SYNC 
1f! 0Q14!52 ~0457J JSR GET 
17 ~~453 lIi'1~!il5 ~~O V ~,Vl,SNR 

18 ~H?l4~4 .il1d"177!5 JMP CTRRl 
lQ ~0455 <1241j(JI LOA 1,X377 
?0 00141)0 17i3LH4!'i LDA 2,ROAT 
21 00457 151 6 "'01 INC 2,2 
?2 ~046V,1 r"5'114!5 STA 2,RDAT 
23 01'1461 1474",01 AND 2. 1 
24 \110462 lC'!6414 SUB. ~,1,SZR .CHECK TIo1E COUNT REAO 
25 "'04~~ Vl~J4~~ JMP CTRR2 'ERROR 
26 ~1iI4f1;4 014142 DSZ LENGTH 
27 ~1?I41'i~ 9I(;H~765 TMP CTRR1+' 
26 !t'('I4156 Vl~444'; JSR RDwT 'DELAV 
29 0171467 lH'H) 763 JMP CTRR1+1 
'0 
-51 ~047\1i Ij'-I 4 4! 2 7 CTRR2: JSR RDERR 'READER ERROR 
32 "'~471 ~r;,V!757 JMP CTRR1-1 ,RESYNC TI-IE READER 
33 
34 "'~10472 ~~4471'~ ALTRED: JSR INIT rF'~EAD ALTERNATE ONES/ZEROS 
~~ 001473 1~ 1 ~'·H MOV ~,0,SI<P 

36 00474 0"14423 .JSR ROERR 
37 k1P147~ 1r'l0l45!5~ JSR GET 'GET A C~ARACTOR 
38 101121476 126:-'1~Cll AOC 1,1 
3; "'&'1477 lfi'\7~ill'" ADD OJ , 1 
4~ 0"'~0~ 1'~741(14 AND Q!,1,5ZR 
41 ~1iI!50'11 12 e; "'!" II! ADC t , 1 
42 "J"'!5~2 ("44145 STA 1,RDAT 'SYNC THE READER 
43 
<i4 ~0!5C13 \1104431 AL TR 11 JSR ROWT 'DELAV LOGIC: 
45 005c14 ., ~ 4541 JSR GET 'GET C~ARACTOR 
46 "''''o~5 (11::>41501 LOA 1,X377 
47 ~"'!5~6 lI\3V114!5 LOA 2,RDAT 
4~ ~105"'7 1 ~ VI 91 ~'JC~ COM 2,2 
49 Vl0510 ~15 (I) 1 4 '5 ~TA 2,RDAT 
15~ VlVl!5tl 1474t11~ AND 2, 1 
!51 ~t't512 1~6414 ~UB~ 0.1,SZR 'CHECK DATA 
52 l2'!ilo13 MHi'l7Bl JMP ALTRED+2 'ERROR DETECTEO 
53 ~0514 fi'\t414~ nsz LENGTH 
"4 ~1i1!51!5 (1"'<£171:)7 JMP ALTR1+1 

5 ~"'51b (11\1\ Ql 7 6 '5 JMP ALTRl 
jB 



A 0012 .MAIN 
011 
~2 ~0517 "140141 RDERRI ST' 0.I,8AO 'ERROR PRINTER 
133 0",e20 0441415 ST' 1,GOOO 
014 01.11521 054151 STA 3,RER 
05 0Pl522 ~IHi152 JSR ')(CRLF 'PRINT CARRIAGE 
06 00523 1!106153 JSR 'XMESS 

"" 
~121524 001355 GOODEQ 

~8 00525 '''2.1415 LOA l,GOOO 
09 ~HHHH' ~0I6154 JSR 'IZOCT ,GOOD DATA PRINTER 
10 00527 0A61!53 JS~ ')CMESS 
t 1 (.'10530 OIt~ 136"1 BADEQ 
12 V1P1531 0~4141 LDA 1,BAD 
13 ~0532 001(5154 JSR 'IZOCT 
14 ~"'53~ 002UH JMP 'RER 
15 
16 II'liH;34 V'l5.1151 ROwTa STA 3,~ER 'RANDOM NUMBER DELAV 
17 00535 024143 LDA I,TRAN 
18 P'QI!536 ~~IiIQt61 LOA 0,1:077. 
19 (110537 '35120 ~OVZL 1,3 
20 "'0540 1751,PI Mov2L 3,3 
21 ~(lI541 1310"''' ADD 1,3 
22 00542 "J2477R LOA 1,.-2 
'-3 0"'543 137",,,111 ADn 1,3 
24 (~Q!544 I',!'S4143 STA 3,TFUN 
?,!5 ~"'!545 16341110 AND 3,QI 
'-6 005415 0124155 LDA 1,C140~ 
'.7 0(JH547 10643'- SLJoZM ~,l,SZC 
28 II'ItIfH50 137~~filI ADO 1,3 
29 00551 ~~301.i7 LOA 2,1:77x ,1..0W ORDER BITS 
;~1t.I ij0552 17341715 ANO 3,2,SNA fl-

·11 rl\Ql553 151401'A INC 2,2 
32 00054 05~"142 STA 2,LENGTM 'SET BLOCK LENGTH 
33 QlI',II~5~ 024067 LOA 1,C0774 
34 1d0556 167105 ANOS 3,1,SN~ 

~5 P.0)5!57 ~~e755 JMP RDWT+l 
~e 005(5", 0t'l6064 .JSR 'DELl 'TIME DELAV 
~7 Ii') '" ~5!151 ~0215t J~p 'HER ,EXIT 
~e 

39 



A ra~13 ."'AIN 
~1 
'~2 0"'~U!!2 Qle21577 tNtTI TORST 
03 00~153 "~Ql112 ~IIOS PTR. 'INITIALIZE FOR HIGH 
\~ <4 005~4 11163<412 SIOlleN I'T". re,,, LOlli SPEED READER 
Vl5 ~0S6~ lQl2<4~1 SUB 0,121,51(1' 'PUNCH. 
(116 QlOI~'-5e 1~2P1"'0I .OC 1iII,~ 
017 ~05e7 04~U5f5 STA 0,HSRt::AO 
1~8 PI"'~7121 ~1i54432 STA 3,tNTEM 
'i19 I'.)1',lI571 1324(11,,,, LOA 1,CALIRR ,Ulla ~S RPT COUNT 
1~ ~~!572 1:?5(11~~ HOV 1,1,SNR 'SI(P II' ALREADV DONE 
11 VlIiII'S73 "j""M16~ JSR 'WHO 
12 ,,'" ~7 A 12::;~HIA MOV l,1,SZR 
13 VlCHi75 ~~','H'I414 JHP nUT 
14 (1""576 V1f~ 61 !5 ~ JSR IXCRLF 
15 VJIi1577 iI1t.'61~3 ,J SR ')(~ES5 
tt; '''1'JI6~0 "'(112547 CANNnT 'CANNOT IO~NTIFV CPU 
17 ~Vl6~1 iJ~0et4~ LOA 2,45 
18 k"l Q'I b ~J 2 Vl21tl!~HlJ LOA "',0,2 
1 Iii f~vHH"3 It'!H'!1A MOV V'I,PI,SZ~ 

~~ ",("'6(.14 ~rl!i£l403 --'MP .+3 
~1 ,'(t16~ 5 v1f1;3~77 HALT 
~~ ~"\MSCl! r; V,(tI1I777 JMI' .-1 
~3 !"~6"'7 ~ 3f)('1 ~'14 LOA :3,4,2 
'.4 ill 0\ fI,) 1 ;'j ~V1141-1~ J~p 1)1,3 
?!5 IIH"b11 ~144~7(11 OUT: "TA 1,CALI8R 
20 ~ k)O iii! ~Jt1411 LUA 2,C:0100 
'-7 ~"'61J II I'Hi C'I 62 J~R 'CIDIV 
~8 ~'![,1b14 Vl4412'!71 STA 1,CALUI 
29 
30 "'~615 Vl2 t,:J , 41 LOA tlI,C100P.1 
31 ~'~61ei "'A~14~ C;TA 0,RZCTR 
32 'il0~17 ll"2~2V! SU~ZR "',01 
33 ,~~62~ t-14~1~7 ST4 P',HSI'UN 
lA 00'11521 V!~'24~ 1 JMP 'INTEM 
35 ~J"H'22 A&lCilPIr1'" I~Tt:MI iA 

;Hi MltS2J 1.A"~tl'l144 COl~t'la 1 "'~, • 
:H 
38 



A 0014 .MAIN 
~1 
02 00624 C112415' PUTI LOA 1,H8PUN 'PUNCH A CHARACTOR 
~3 0C11e2~ 124524 NEGZL 1,1,SZR 
"'4 00826 000405 JMP .+!!I 
135 "H11627 01!U5113 00 AS I,PTP. 
A6 0~830 083!513 SI<PBZ PTP. 
~7 00631 128000 ADC 1,1 
08 01532 0~~t!5' STA 1,H8PUN IS!E IF PUNCH IN SYSTEM. 
QJg 00833 12:5225 MOVZR 1,1,SNR 'ON HS PUNCH IF rTS IN 
10 81HS34 0fU'40!5 JMP PUTI 'THE SVSTEM 
11 ~0635 1483513 S"P8Z PTP. 
12 0"'636 000777 J~P .-1 
13 00537 0' 1113 00A5 2,PTP. 
14 210640 A014~0 JMP 0,3 
15 00641 ~8351 , PUTtl SKPBl TTO 
16 00642 r.11Jt9l777 JMP ,-1 
17 0P1643 071111 DOAS 2,TTO 
18 00644 ~0140~ JMP ;}I,3 
19 
20 00645 ""20156 GET: LnA f'I,IofSREAO 'GET A CHAR ACTOR 
21 0Q1CS4b 1~t~1lI5 ~10V A,0,SNR 'FROM HS READER IF ITS 
22 00647 0"04",5 JMP GET! 'IN THE SY~TEM 
23 0085111 063512 ~I<PBZ PTH, 
24 "10651 0r.l1P17'7 .fMP .-1 
25 0~6!52 ~Hh}512 01A5 0,PTR, 
26 008153 0004014 JMP Gt:T2 
27 e0ft!U 083511.'1 GETlt ~IC.PBZ TTl 
28 00855 Pl001777 JMP .-1 
2SJ 0P1e5e IiHJ0!5191 DIAS 0,TTl 
3({j 
'\1 006!57 024\41 GET21 LDA 1 , C UI0A 'TEST THAT ALL CHAR ACTORS 
32 210660 1Al~04 MOV "I,A,SZR 'ARE NOT III 
33 00661 0441401 STA t,RZCTR 
34 160882 014140 DSl RZCTR 
35 "'0683 001 .. 00 JMP "',:\ 
38 "'0664 0830117 HALT 'TO MUCH L.EAOER? 
37 00885 ~0I141d0 J~D ~,3 



~ 0~15 .MAIN 
~1 ""O666 fI\~612~ PFLTI JS~ 'IIINT 'PUNCH A 'LOATING 
(12 0(11667 ~2015'" LOA "',)(377 'ZERO PATTERN. 
~J 111 (;H511-1 v14~462 STA "',FLTCT 
014 "''''1511 1!112411l0 SUB 2,2 
~5 vlPl612 [)\~6131 JSR 'IPUT 'PUNCH LEAOER. 
16 ~10673 014451 OSZ ,,"LTCT 
,~7 !(101S74 iAeI~77!5 JMP .-3 
~8 

'~9 0~675 t~ HJ 4!5 5 PFLTll lSZ FLTCT ,FLOATING COUNTER 
10 r,'I~676 1 v\ U"Ir1t11 MOV "','" 11 li10677 ~3l"45~ LOA 2,FLTCT 
12 1'10'010 IM-14403 JSR FLOT 
13 1(I~7(~ 1 l'l~6t31 JSR 'IPUT 'PUNC~ 
14 V1~'7~l "'~v'l77;' JMP PFLTl 
t5 
16 ItJt'l7"'3 (120132 FLnTI LOA 1'1,1<17 ,TRU/SLATE COUNT TO 
17 't'I~1~4 1134~'" UJD fII,2 'FLOATING NUMBER. 
18 ~07~5 r" ?,lU2 4 I..D A rA,CTABZ 
1Q vi9'7P16 113~1?I0I ~O" OI,~ 

2" i211(! 701 7 fI131~QJOI LOA 2,0,2 
'-1 ~'2I71f!) ?l~14~01 JMP 0,3 
.22 
~3 t'lCII711 l'H~6123 RFLTI JSR 'IIINT ,READ THE FLOATING 
24 ~~712 :.H! f\ \ 33 JSR ,Ir,ET 'ZERO PATTERN. 
25 11.10713 1 ('I 1!Hl5 MOV 0,0,SNR 'TAPE ~UST START IN 
~6 "'0714 ilHH1776 JMP .-2 'LEADER. 
'-7 ~0715 15252~ SUaZL 2,2 
28 ~0I115 ~"~434 STA 2,FLTCT 
2g 
"0 (,1"'717 !';'1~4.3' RFL T 1: ISZ FLTCT 
.. J! \!H1720 lrl11~v.'" '10V f.1,0 
~2 ~01~1 ~:'0431 LnA 2,FLTCT 
.j~ 00122 Cil~47tH JSR FLOT 'GET FLOATING ~UMBER. 
34 ~~723 ~HH:i\ 33 JSR 'IGET 'GET CHARACTER. 
3~ ~1i:I724 145Vl~0I MOV 2, 1 
36 1r'l~725 11'1641!5 SUS. 0,1,SNR ,CHECK IF O.K. 

" Ch"726 ~~0771 JMP RFLTl 
"8 ~~727 L>1P1b134 JSR tlIRDER 'ERROR 
,)9 (I)~730 ~C'l1J767 JMP RFLT1 
4 ", J"'731 I'hlllt1732 CTAIH I .+1 
41 (.lI0732 \l)r)l1'H71 TABZI 177 
42 rt!0733 1i1~'12" 277 
43 CllOI734 ~t.11t'33' 337 
44 0C1173~ ~t'l0351 3!57 
45 V1t'!13ti fOl7I~367 367 
46 ~"'7~7 0~h'373 313 
47 2'0740 'HC1315 37!5 
48 ~"'741 "'~037t! 3715 
49 0111'42 ilH1 ir13 7 t5 376 
~et t"~743 t!!fJl037 '5 375 
'51 ~0744 ",r,~37J 373 
32 71"'745 ~~036' 367 
!'J3 "'1i174~ :.:1 CH" 357 357 
~4 ~~747 ~"''''337 337 

5 "'0750 0(H1217 277 
6 ~07~1 C-l 1'1 ~ 177 177 

~7 ~OI'52 vH100)1IIli' FLTCT: t'JI 



... 0ril1t5 .MAIN 
(111 
ftJ2 ~ClI153 ~ClJ4501 UJI2I1 ·JSR IN IT 
"'3 00154 0CH'12I74 JSR 'SETUP 'TM! PUNCH BUSV FLAG 
04 0121155 0133513 SKPBZ PTP. 'SHOULD BE ZERO. CMECI( 
05 001756 \""'607(5 EHALT 'SELS LINE(A82,. 
06 18~757 012160175 JSR 'LOOP 
1211 
08 12101150 00612174 A021 JSIoI 'SETUP 'TME PUNCH DONE: Fl.AG 
0Q 011217(51 ICH!J3713 St<!'OZ PTP. 'SMOULD BE ZERO, CHECI( 
1121 0121162 ~06Pl7e EHALT 'SELD LINE (.80). 
11 00163 ~06t?175 JS~ 'l.OOP 
12 
13 (1"'764 r;,2017e LOA 121,1(40 
14 12107(55 12140175 SrA c;II,)(ORDEV 
U5 00766 ~"'6074 AI2I41 JSR 'SETUP 'CHECK DEVICE SEl.ECTION 
16 A12I7157 ~60113 NIOS PTP. ,SHOULO NOT AFFECT PTP. 
17 012177~ """'5065 J5R .TIME 
18 0121711 ~53513 SKPB7. PTP. 
19 00772 ~Hj0113 NIOS PTP. 
2121 ~121713 ~20417 LDA CII,l':NIOC 'NIce PTP. 
21 ""c;,774 ~24175 LOA 1,)(OROEV 
'.2 (21(11175 131~0121 M(lV 1,2 
?3 0~7't! 113521'1 ANDZL 12l,2 
24 0f11777 1 01 7 12101'J ADO 0,1 
25 ",\0121121 140400 sue 2,1 
26 011"011 ~44401 srA 1 , • + 1 
~7 'ai[lltll2 VlOI~00(11 ~ 

28 ii!1003 063413 SI<P8N PTP. 
2g ~11'0014 121050715 EHAL,T 
30 ~101215 0C11f5015 J5R 'LOOP 
31 0110015 02a175 LOA Ol,l(OROEV 
32 01tl!0I7 1'111224 MOVZR CII,0,~ZR 

33 0101~ 0C1J""7~~ JMP A04-1 
:u 0HHl ~0Q14"2 JMP .+2 
3~ IlIhH2 ~611121~ eNloe. NIoe PTP. 
315 
37 ~ h'J13 1024"-'0 A17. SUB A,~ 
38 i.11~14 ~t;HH3 f'OA OI,PTP. 



A 0017 .MAIN 
~1 
02 ~lA1~ ~06014 A181 
~~ 01v.'118 10121520 
'~4 ~11c117 0l5!5A71 
~!5 0102121 101414 
,46 01021 121(')1512178 
"7 Pl1~22 1!1P1607e 
!"8 
~g ~1~23 ~~fj~74 A20: 
101 "'112124 Ql55477 
11 ill102~ 12er"1iI4 
12 01026 QI"'BCII78 
13 ~1C1127 ~"'6\~7e 
14 
15 ~1~3C11 ~~6~7A .211 
le (111i1'31 ~e~vll~ 

17 L.11~~2 1'''53513 
18 01",33 ""'61717f1i 
\g ii!1!1)34 ~'JIBr.-17!5 

2V1 
~1 ~1~35 1~~~74 A24: 
'-2 ~1~36 ~~~113 
23 011!!~7 0~3413 
'-4 itllio14r., "'dl5A7f1i 
25 1111041 ",l"I(H'I73 
'- ti 01 ~ 4 ;2 iH~ 6 "'7 5 
'.7 
'-8 01~43 ~~b~7 •• 26: 
29 01~44 f~l5~113 
J0 01",45 06(1"'13 
'11 ~1i(446 ~H53413 

·12 QI 1 Vj 4 7 ~HHH' 7 e 
3~ 01itH501 i.1~6P.73 

J4 ~10!51 V!P.l6075 
'H5 
36 ~1052 ~17I6~7. A281 
" itl1 ~ ~ 3 MhH 13 
18 ~1054 0'5~20C11 
~,!g ~1[15!5 t.H;3.1~ 

4~ 1111056 t'l~6CJ17t5 
H ~11tl57 111""6073 
42 011i'l6~ 1lII'IIt5CA.15 
43 .4 1c11C11t51 ~~607. A30: 
45 01062 ~1Ij~113 

46 ;'101f1i3 ~eOJ213 

41 0111164 M53513 
48 ~ HHH5 V'leb078 
49 ~11/!t;b "61d113 
5 QI !'Ii 06'7 (~ '" ,., ~ 13 
lit tH ~1~ vH'Ior~75 

JSM 'SETUP 
SU8ZL. 121,1 
INTA 1 
ANO,. 0,1,SZH 
EHAL.T 
JSR 'L.OOP 

JSR 'SETUP 
INTA 1 
MOV 1,1,8ZR 
EHAL.T 
JSR 'L.OOP 

JSR 'SF.TUP 
Nlf' PTP. 
SKPBl PTP. 
EH4L.T 
JSR 'L.OOP 

JSR 'SETUP 
NIns PTP. 
SKPBN PTP. 
EMAL.T 
.J:5~ 'wAIT 
JS~ 'L.OOP 

J5~ 'SETUP 
NIOS PTP. 
NIO PTP, 
SKPBN PTP. 
EMAL.T 
JSR '\liAIT 
JSR 'L.OOP 

.JS~ 'SETUP 
NIOS PTP. 
NIOC 10 
SKPAN PTP. 
!!1AL.T 
JSR 'wAIT 
JSR 'L.OOP 

JSR 'SETUP 
NIOS PTP. 
'-IIOC PTP. 
SI<PBZ PTFt. 
EMAL.T 
NIOS PTP. 
JSR 'WAtT 
JSR 'L.OOP 

'WITH THE DONE '~AG 
'ZERO. CHECK THAT 
,INTA DOES NOT READ 
'BACK BIT 115. CHECK 
,(866) AT tNT ACK 
'TIME, E'l .-5-6.ES7.t3 

,WITH THE OONE FL.AG 
'ZERO. CHECK THAT 
'INT. DOES NOT READ 
'BACK ANV BITS. 

,A TEST TO INSURE THAT 
'PUN SEL.!CT wITHnUT A 
'START PUL.SE OOES NOT 
'8ET BUSV. 

,SENO • START PUL.SE 
'AND SEE IF BUSY SETS. 
'CHECK TH! NOT 
'PUN START L.EVEL. TO 
'THE SET SIDE nF BUSV. 
'ALSO SEL.BCA82l L.EVEL. 

'START THE PUfIICH 
'THEN DO A NO 
'OPERATION. IF BUSV 
'IS ZERO, PERHAPS TH! 
'CL.EAR L.INE IS OPEN, 
'CHECK E~9 8·g·10 

'START THE PUNCH 
'THEN PRODUCE A CL.EAR 
,PUL.SE TO A DEVICE 
'OTHER THAN PTP. CHECK 
'AND GAT! OF CL.~!AR, 
, PUN SEL!CT). 

'SET THE BUSV FLAG 
,THEN TRV TO CL.EAR IT. 
'CHECK ES8 ;'-4 
,ESQ •• 6,E5g 8.g·11 AND 
,THE CL.EAR SIDE OF THE 
'BUSY FL.OP, 



" 0018 .MAIN 
~1 
02 IU071 00601A A321 JSR 'SETUP 'lET TME BUSV '~OP 
03 01012 060113 NIOS PTP. 'THEN TRV TO C~EAR IT 
1214 01073 06261' IORST 'VIA 110 RESET. CMEC~ 
cHS 0107 .. 063513 SKPBZ PTP, ,ESg 5-6,E58 8-g, 
06 01015 12106016 EIHI. T ,TME 110 RESET PATM 
01 01076 0160113 NIOS PTP, 'TO C~EAR PUN BUSV, 
08 r111077 I1IA60173 JSR ,\lUlT 
1219 ~1 UI0 tlI06e7~ JSR '~OOP 
10 
11 01101 006~7" A341 JSR 'SETUP 'A CMECK TO INSURE 
12 0i1Pl2 ~H50113 NIOS PTP. '1/0 RESET WI~L CI.EAR 
13 01103 ~ClI6073 JSR 'WAIT 'THE DONE F~AG. 
1 .. 01t04 liHS2677 fORST 'CHECK E~8 5-6, 
15 0110~ Ql63113 5KPDZ PTP. 'Eee 5-6,TO TME 
16 011"''' 1111'1612176 F.HAL.T 'C~EAR SIDE OF THE 
17 011P17 ~111607!5 JSR 'I.OOP 'DONE F~AG. 
18 
U~ iI!Ill1 '" QH~60174 A36: JSR fSETUP 'CHECK THAT A START 
20 1.'11111 06111113 NIOS PTP. 'PULSE WILL C~EAR 
~1 '11112 A1?I6~73 JSR '\oII41T 'THE DONE FLAG. 
'.2 01113 (.,60113 NIOS PTP. ,CHECK Ee0 1-2-6, 
23 01114 ~63113 SKPDZ PTP. 'TO THE CLEAR SIDE 
24 V!1115 "(H)0I7~ EHAI.T 'OF DONE. 
25 ~1116 1110612173 JSR 'WAIT 
26 "'1111 00607!5 JSR -I.OOP 
27 
28 Vl1120 iHH,074 A38: JSR "SETUP fA TEST TO INSUR~ 
2; 01121 '11150113 "1105 PTP. 'THAT THE DONE F~OP 
30 W11122 0016013 JSR 'WAIT 'IS RESET BV A 
31 0112.! 0I6tl1213 NIoe PTP. ,CLEAR PU~SE. 
32 01124 f-ie3113 SI<POZ PTP. 'CHECK OR GATE E60 
33 0112~ 01'160715 EHALT ,PINS 4-6 TO THE 
3. ~1126 W101607!5 JSR 'LOOP ,CLEAR SID! OF DONE. 
3~ 

36 01127 o 'HHII 7 4 '413. JSR 'SETUP 'THE PUN COMPLfAT 
31 011~0 liHHH 13 NIOS PTP. ILEVEL FAILED TO 
38 01131 ~0tH173 JSR 'WAIT .SfT DONE OR CLEAR 
~g flI1132 0e3613 SKPDN PTP. ,BUSY. 
40 01133 1383513 SKPBZ PTP. 'CHECK 4.~ ~S DELAV 
"1 01134 Ul1011 MOV_ 0,K',SI(P 'AND ITS INPUTS 
42 kl113!5 "'06076 EHAI.T 
43 01136 00607!5 ,J SR 'L.OOP 
44 
4& 01131 ~A6074 '421 JSP 'SETUP 'THE PUN CO~P~ETE 

46 01140 080113 NIOS PTP. 'LEVEL. "AILED TO 
"7 011 .. 1 0016013 JSR 'I'IAIT 'CLEAR BUSV. CHECK 
48 Id 1142 0153513 SI(P~Z PTP. 'THE CL.OCK IN~UT 
4g 1&111 .. 3 ""061217e EHALT 'TO BUSY, TI-IE F~OP 

50 011A4 ~A6tl115 JSR 'LOOP '~AV HAV! FAI~ED. 

!51 
!52 0114!5 Vl0I6014 444. JSR 'SETIJP 'TRY TO SET DONE VIA 
'3 01146 1.'.18011:5 NIOS PTP. ,PUN CO~PLfAT. CHECK 
54 01141 1d0!50173 JSR ~WAIT ,PUN DONE FI.OP,C~OCK 

!55 01150 0tS3613 SKPON PTP. 'DATA AND CLEAR INPUTS. 
5tS 1.11 U51 0Cl1f501l§ F.HAI.T 'ALSO CHECK SELDCA80', 
51 e1152 ClI~b01~ JSR 'LOOP 'TME AND O~ SELECT,DONf. 



~ 001g 
~1 

.~.IN 

(~2 

~:s 
IU 
'~S 
';'6 
(1' 
1a8 
~9 

10 
11 
12 
13 
14 
1~ 
, 6 
11 
18 
19 
'-~ 
21 
22 
23 
24 
2~ 
26 
~7 

?B 
29 
."0 
:H 
32 
33 
:u 
;,~ 

:\6 

" 38 
'H~ 

4", 

41 
42 
43 
44 
4e 
46 
41 
48 
4~ 

5fc1 
'H 

011153 
01154 
0115S 
011~6 
1t11157 
0116~ 
~ 1 U51 
~ 1 H52 
01163 
C111164 

"'1165 
0116h 
1ll11e7 
v'!1171ii 
~ 1171 
(111172 
C11111J 
~ 1174 
iil1175 

.,iJ06074 
1~2620 
040 01 011 
r;telH 13 
1t106073 
QlfHI171 
1010il10 
~R3577 
~17!607e 

ilI",60'~ 

~1I'Hi~ 7 A 
,..160113 
1(l2~07' 
~~2077 

vJt~ tH" 7:5 
1?I~54'7 

12~"'14 
~~607~ 

()I~1~HI7 -5 

1\481 

(111176 ~~6~7A A50: 
~1177 ~o~177 
r~ 1 2 (~ I,~ 1?! 1 \A ~ i}I 

1712011 ,lJ153477 
(Jl12iJ12 ~(l\ti~7f1i 

fllU!',~J Vl~tlj,17'; 

012(114 
012~5 
1l1120b 
~1207 
0121~ 
ftl1211 
01212 
31213 

01214 
1t'!1210 
(111216 
"1217 
01220 
01221 
~1222 
01223 
"1224 
fll122!5 
01226 
01227 
~1230 

1i!'''b~74 
I.Hh'lt 13 
iIl~61i173 
rH;\1177 
V!62477 
0';3471 
0~6~76 

k1~e07'5 

~vH)'H 4 
IM5it.l271 
lQ12k.'1""'" 
Vl62077 
1(1124~0 

(1162071 
1d60113 
\h1607~ 

0tH1177 
10H'IIt'l'" 
063577 
~iiH;~7e 

~iIlB1I\75 

A52: 

A541 

JSR 'SETUP 
SU8ZR 0,A 
STA 01,1 
NIOS PTP. 
JSR 'WAIT 
NIOS CPU 
MOV "',0 
SI(PBZ CPU 
EHAI..T 
JSR 'L.OOP 

JSR 'SETUP 
NIOS PTP. 
LOA "l,C4 
MSKO 0 
J!~ ~I!IjAIT 

lNT~ 1 
MOV. l,1,SZR 
EHALT 
J5~ '1..00P 

J5q 'SETUP 
NIO~ CPU 
MOil ~,Q! 

SkPB'" CPU 
EHAl.T 
JSR dlL.OUP 

JSR ~SETUP 

NIOS PTP. 
JSJ.l 'IrolAIT 
NIOS CPU 
OIC ~,CPU 
SKPdN CPU 
F:HALT 
JSR 'LOOP 

JSI:! 'SE"TUP 
Nloe CPU 
ADC 0,0 
MSKO 0 
SUR ~,QJ 

MSKO 0 
~IOS PTP. 
JSR ,wAIT 
NIOS CPU 
MOV ",A 
SKPBZ CPU 
EHALT 
JSR 'L.OOP 

'CHECK THE SET TO 
'PUN tNT R!Q FLOP, 
'WITH DONE (1) AND 
'PUN tNT DISABLE 
'H"PEFUI..LV(0). !ET 
'INTERRUPT ENABL.E IN CPU 
'IF ITS CL.EARED INTERRUPT 
'OCCURED. CHEC~ INTR 
, (B2g) ETC,ETC. 

'WILL PUN tNT DISABL.E 
,PREVENT PUN INT REQ 
'FROM SETTING? NO. 
'CHECK AND OF (DONEe!), 
,PUN INT DISABLE (0)) TO 
'DATA TERMINAL, OF PUN 
,INT REQ. ALSO PUN 
'INT DISABLE FLOP,AND 
l1T5 INPUTS. 

fA UNKOWN INTERRUPT 
'OCCURED. CHECK OC GATE 
'TO INTR (829). 

'A CHECK TO INSURE 
'THAT 1/0 RESET 
'WILL CLEAR PUN 

,RESET PULSE 

'A MASK OUT INSTRuCTION 
,wITHOUT A BIT 13 

'SHOULD NOT SET 
'PUN INT DISABLE 
'FLOP. CHECK "0" 
'INPUT TO FI..OP. 



/Ii 0"'20 ,MAIN 
~1 
02 01231 0Pl6~74 A5tU JS~ 'SETUP ,CMECK TO INSURE 
~3 ~1232 12120077 LOA 0,C4 'THAT 1/0 RESET 
~4 01233 VH52077 MSKO 0 ,wIL.L. CL.EAR TM! 
PIt'; 01234 062677 IORST 'PUN INT DISABL.E 
06 01235 0150113 NIOS PTP. 'I"LOP. 
07 012315 liHHiQl73 JSR 'WAIT 
08 1'''1231 0150177 NIOS CPU ,ENABL.E INTERRUPTS 
A9 012413 101000 MeV 0,0 
10 01~41 1116357' SKPBZ CPIJ 
11 ""1242 ~06Ql7e EHALT 
12 ~12A3 ~Pl607!s JSR 'LOOP 
13 
14 ~12A4 ~Pl6~7A 4581 JSR 'SETUP ,WITH PUN INT REQCt) 
1~ ~124!5 1('160113 NIOS PTP. 'SEE IF INTA READS 
16 1lI1246 (1~6073 JSR 'WAIT 'BACK ANV BITS. 
17 0124' ~65A77 INT. 1 .eIofECI( AND OF 
18 ~H2t';ilI 125015 HOV~ l,1,SNR ,CINT ACK,PUN INT REQ(1)) 
19 ~1251 1~(;1I607e EHAL.T ,AND THE FOLLOWING 
20 1-:11252 1il1tiJ6075 JSR 'L.OOP 'INVERTER. ETC,ETC. 
21 
22 ~12!53 ~0eQl74 A60: JSR 'SETlIp 'CHECK THE DATA 15 
~3 ~1254 I,HhH 13 NIOS PTP. 'LINE ON INTA. 
204 01255 006073 JSR '~AIT 'CHECI< GATE E71 4",5",6 
25 01256 1~252~ SU8ZL 0,0 
~U5 01257 12168477 INTA 1 
27 01260 1074U5 AND- 1D,1,SNR 
28 01281 006076 EHALT 
2; 01262 0(;116075 JSR 'L.OOP 
30 
11 It'! 12153 ~Pl6014 A621 JS~ 'SETUP ,CMECI< THE DATA 14 
32 01264 ~61U 13 NIOS PTP. 'L.INE ON INTA. 
33 012155 l!ll'I6~73 JSR 'WAIT 'CMECt< GATE E71 1-2-3. 
:'4 01286 1 ClI2!52Cl1 SUBZL 0,0 
3!5 01267 101120 MOVlL 0,0 
36 0127~ 065417 INT'" 1 
37 01271 1014U5 AND* 0,1,SNR 
3e 01272 rllCIl1507!5 EHALT 
39 01273 ""06015 JSR 'Lnop 
40 
41 01214 0G116074 A641 JSR 'SETUP 'C~ECI< FOR INTA 
42 0127~ ti'l60113 NIOS PTP. 'CODE 13 (FOR PTP) 
43 01276 ~"'6A13 JSR "~AIT 
441 01211 ~20120 l.OA "',XXI3 
4!5 "'130121 lH55477 INTA 1 
46 01301 106414 SU~* 0,1,SZR 
47 0131212 006(117e F.IiAL.T 
48 01303 ~~6A15 JSR 'L.nop 
49 
50 01304 ~0!6074 A661 JSR 'SETUP 'THE PUN DONE FLAG 
51 13131215 12160,113 NIOS PTP. nus SET VIA PUN 
'52 121131216 06P1213 NIOC PTP. 'COMPL,EAT EVEN 
53 01301 00511211 JSR 'l1li100 ,wITH BUSY ZERO. 
54 01310 1H"3713 SKPDZ PTP. 
5!5 01311 0Cl1607e EHALT 
~6 e1312 "06~75 JSR 'L.OOP 



" 0021 .",AIN 
01 
02 1(1131J ~Ql6~'4 A882 JSQ 'SETUP 'CHECK THAT 6 
03 0131. 0(5~113 NIOS PTP. ,CHARACTORS ARE 
04 0131~ 006013 JSQ ,wAIT 'PUNCHED IN 100MS 
OJ5 "'1315 080113 NIOS PTP. 'OF TIME. 
06 01311 tlI~6065 JSR 'TIME 
07 01320 ~83513 SI<PBZ PTP. 
"'8 01321 02407'" LOA t , CALI8R 
09 01322 030102 L.OA 2,TIMEX 
10 01323 0'?J6062 JSR 'CIDIV 
11 01324 ~:20UH' LOA I'I,C6 
12 ~1325 UJ6433 suez. 0,1,SNC 
13 01325 r~~fij""6 EHALT 
14 1211327 ~lAfI;Q175 JS~ 'LI'lOP 
15 
16 "1330 0~f;103 A701 JS~ .".AIT5 ,WAIT 5 SECONDS 
11 1711331 06~ 113 NIOS PTP. ,FOR THE PUNCH TO 
18 01332 (,I!~b013 JSR '\IIAIT 'STOP. 
19 "'1333 060113 NIOS PTp. 
2~ ~1334 tHHS~6!5 JS~ 'TIME 'CHECK FOR 6 CHAIUCTORS 
21 01335 (}I63513 Si<pBZ PTp. ftN 1f210 MS OF TIME. 
22 ~1336 ~2407(,l1 LOA 1,CALr~R 
23 01337 ~301~2 U)A 2,Tl~E'( 
24 ~t34iA 0~6\1!62 JSR 'CIOIV ,CHECI< UP TO SPEED DELAV 
'.~ !?I1"4! ~2~1~0 LOA PI,CS 
26 01342 1OJ6433 SURZ.0,1,SNC 
27 "'1343 ~~6(1j1" EH4L.T 
28 
29 
~0 (111344 v1"1b152 .r S R .. )( C R L. F 
31 013.5 0!(IJ6153 JSR ")(~ESS 
32 1111346 ~~t363 PASSE ,PASS MSG 
33 01347 VJ30~45 1.0. 2,'5 
34 ~13!5~ 025i1J00 L.04 1,rtI,2 
35 V,l13~\ 125005 MOV 1,1,SNR 
36 ~1352 ~"'2402 JMP ••• 2 
17 011353 00~413 JMP R0~ 

38 1211354 0I00'~3 A00 
39 
40 GOOOEQI .TXT lGOOO-! 

:?Il:S~5 io'J47S"7 
"'13~tj ""2111 
:.!I 1357 "'(lJ0Q17~ 

41 BAI)EQI .T'(T 1 6AD-' 
013~HlI ~41i11'0'1 
icH 361 (.i421~1 
01362 01?J(d07~ 

42 PASSEl .T)(TE lPASS! 
~13e3 r~4052~ 
013f154 0151523 
~13f55 IIH~"'0iOli! 



A 011122 .MAIN 
A1 
~2 101366 ~"'6123 ~001 JSR • II INT 
~3 01367 I?lCl!6~".4 JSR 'SETUP 'PAPf~ TAPE READER 
;:u 01J70 1d63512 SI<PBZ PTR. '811SV FL.AG SHOULD BE 0. ,.rr; 

~5 01311 1'I06V!' 6 EHAL.T 'CHECK SELB L.INECA82). 
A6 tH372 CI!"'6P17~ JSR 'L.OOP ,ETC,fTC. 
rJl7 
~8 ~13'J Ql06V"4 ~021 JSR 'SETUP 'PTR DONE "LAG 
09 0137.4 ilI63712 !I(PDZ PTR. 'S~OULD 8E 1lJ. 
Ul ~137!5 ~0I6076 I;:HALT 'CIoIECt< SELO LINECA80) 
11 L-11376 ~HHS0' !5 JSR 'L.OOP 'ETC. 
12 
13 "'1377 Vl0tS07.4 ~041 JS~ 'SETUP 'A STA~T PULSE TO A 
14 014(71~ ~6010~ NIOS 0 'DEVICE NOT TME PTR 
15 t:11401 ~63512 SKPbZ PTR. 'SET PTR BUSVl CHECK 
16 01402 I(H'I60'~ I;:HAL.T 'AND GATE OF (START, 
17 .~ 14133 V'I~tlf~7!S JSR 'L.OOP 'RD SELECT) • 
1~ 

19 C'l14~4 ~0I60!74 ~061 JSR 'SETUP 'SEL.EeTING THE PTR 
'.t1I '-114"'5 \"'15~~12 NIO PT~. 'WITHOUT A START 
21 (!i14~6 06351~ SKPtiZ PTR. 'PULSE SET THE BUSV 
22 :, 14~U \~Ql6217~ F.I-lALT 'FLOP. CHECK AND OF 
23 ~141"" ~t?l6C1!75 JSR -L.OOP '(START, RO SELECT) • 
24 
25 01 A 11 .H~6V17 4 IH18 : .JSR 'SETUP 'TURN ON THE 
2b ;H412 ~2~~22 LOA ~,C2C1! 'INTERRUPT SVSTEfI4. 
2' ~1413 11162017 ~SKO '" 'CHECK FOR NO INTERRUPT. 
'-I; ~1414 102152V1 SUBZR ~,A 'BUTI 
29 1-1\415 'HhH77 NIOS CPU 'INTERRUPT OCCURED. 
30 tH4lt6 '14l0~Vl1 ST' ~, 1 'CIoIECK tNTR LINECB29). 
31 lH4l1 Ql6J477 SKPBN CPU 'AND RD INT RQ FLOP. 
32 IH 420 v!"'6~76 EHAL.T 
33 111421 "'~6Q11~ JSR _LOOP 
34 
35 0142'- '.~06~7 4 Rl~H JSR 'SETUP 'TURN ON THE INTERRUPT. 
36 ~1~23 lPJ252fr' SUBlR 0,0 'CHECK FOA NO INTERRUPT 
37 ~1424 ~6Vl177 NIOS CPU 'INTERRUPT OCCUREO. 
38 ~142b Y114iil001 ST' 0,1 'CHECK E82·g THE 
3g 01426 r~6347' SKPBN CPU 'DONE (0 INPUT TO AND 
40 0\427 ~0b~76 EHAL.T 'OF eRD INT DISABLECIlJ), 
41 0143~ II'1t'16 01 7!5 JSR 'LOOP ,Ro DONE(1)). 
42 
43 ~1431 :J~H5~7 4 Rl11 JSR 'SETUP 'BUSV FAILED TO 
44 k.11432 "'60112 NIOS PTR. ,CLEAR. PAPER IN READER? 
45 01433 ~0I6P165 JSR 'TIME 'IS LEVER DOWN' 
46 01434 ~63512 SKPSl PTR. 'SWITCH IN RUN POSITION? 
47 1211435 1011'1~2 MOV 0,A,SZC: 'CHECK SELBCA82) AND 
48 ~14315 il0I60176 EHALT 'RD STROBE INPUT TO BUSY. 
49 e1437 \-"iIl6ii'15 JSR 'LOOP 
50 
51 0I144~ t'lC'll;9I74 R121 ~J SR 'SETUP 'TRV TO SET THE 
'2 ~H 441 060112 NIOS PTR. ,BllSV FLOP VIA 
'53 01442 ~63412 SI<P~N PTR. 'START.CHECK AND GATE 
54 ~1443 t'l0I~"'7~ EHALT 'OF(START,RD S~LECT) 

55 01444 ~06~o5 JSR _TIME 'AND RO BUSY. 
56 17,11445 ~';3512 SKP8Z PTR. 
57 ~1446 I"&H51l175 JSR _LOOP 



" 11123 .MAIN 
1111 "H.41 008014 IH4. JIR 'IETUP 'I!T R!ADER BUSY 'LAG 
02 01450 ~80112 NIOI PTR. 'THEN TRY TO CLEAR VIA 
£lJ3 01451 082871 IORIT 'tiD REI!T. CH!CK BUSY 
cU 01452 ~83512 SIePS! IITR. "LO~ TM! CLIAR IN~UT. 
05 1;011'53 1Dr.,8018 !HALT ,!4e-13,ITC. 
O)e 01454 008~75 JSR 'LOOP 
07 
018 01455 008074 Riel JIR 'S!TUP 'lIT READER BUSY 'LAG. 
09 01456 ~tJ0112 NIDS PTR. 'THEN TAY TO AIS!T VIA 
10 01457 "'''01212 ~.JInc PTA. ,RD SELECT AND A 
11 011480 lIHi3512 SkPBZ PTA. 'CLEAR PULSE. 
12 014HH 008078 EI'UI.. T 
13 01462 ~t'l6~75 JS~ 'Lnop 
14 
15 01463 001B~74 R181 JIR 'SETUP '8ET READER BUSY FLOP. 
Hi 01464 "'150112 NIDS PTR. 'THEN CHECIC THAT A 
17 014155 01502(J1fJ1 NIOC (I) 'CLEAR PULSE TO A DEVICE 
18 01486 083412 SKPSN PTR. 'OTHER THAN THE READER 
1S~ ~14e1 1t'l1i'I6076 EH'I..T 'WILL NOT CLEAR READER 
20 A141~ 0P1erA65 JSR 'TIME 
'-1 tH471 ~e3S12 SKPBZ PTR. 
22 "'1412 0"'tJrA75 JS~ 'L.OOP ,BlISY. 
23 
~. 01473 QH~607 4 R201 J5R .SETUP 'lET READE~ BUSY 'LOP. 
25 01474 ~tJ0112 NIOS PTR. 'THEN CHECIC THAT 
26 ~1475 0tJ0~12 NIn PTR. 'RO SELECT WITHOUT A 
27 01476 1ti83412 SKPBN PTR. 'CLEAR PULIE WILL NOT 
28 01477 00tJ078 EHALT 'CLEAR READER BUIY. 
29 015CA0 ~"'tJ065 JIR 'TIME 
30 015Pl fl'63512 IKPSZ PTA. 
31 01502 11106075 JIR '\..OOP 
32 
33 015P13 020178 LOA 1'1,1<40 
34 01504 040115 STA 0,)(OROEV 
35 01505 00607. R221 JSR .SETUP 'CHECI< DEVICE SELECTION 
36 01506 "'60112 NIOS PTR. 
37 015~7 "'OIf15Q1f5!5 JSR .TIME 
38 ~1510 0153512 SKP8Z PTR. 
3SJ 01511 ~e~ 112 NIOS PTR. 
40 01512 0~0421 LOA "',CCNIO 
41 01513 02417~ LO. 1,)(O~O!V 

42 01514 1311300 liltOV 1,2 
43 ~UH!5 11352'" ANOZL 0,2 
44 raUH6 1070001 AOO PI,l 
4!5 01517 146'00 SUB 2,1 
46 01!520 1'1144'0\ STA 1,.+1 
47 01821 "'1'II00IiH~ 0 
48 0UJ22 0tJ3412 SkPBN PTR. 
4g 01523 WlltJ07~ EHA\..T 
50 0152. 0Q1606!5 JSR 'TIME 
151 01525 ~6351~ SKPBZ PTR. 
'2 01526 006A1~ JSR '1..00P 
!53 01521 02"'17~ LOA 0,)COROEV 
14 ItH 1530 lA1224 MOVZR 0,QI,SZR 
,'5 \ilU531 i()0~1!53 JMP R22-1 
56 01532 "'0~403 JMP ,+3 
i7 01533 0tJ0212 CCNIO. NIOC PTR. 
58 01534 0"'00201 C201 20 



It. IUJ24 .MAIN 
131 
(42 0U53~ 01216074 R3tU JSR 'SETUP '%/0 RESET ~AILEo 
"-13 01536 0"1.11112 NIOS PTR, 'TO CLEAR THE 
;a4 01S37 00606~ JSR 'TIM! .Ro DONE FLAG, 
145 01~40 !tH53~512 SKPBZ PTA, 
06 011541 0152677 IORST 
~7 12111542 063712 ~KPDZ PTR. 
08 011543 0('16076 EMALT 
!ljg 011544 ~"'601~ J5R 'L.OOP 
10 
1 1 ~1545 L1tl16074 R38: JSR 'SETUP 'A CLEAR PUL.SE 
12 0U5A6 ~"1d112 NIOS PTR, 'TO THE PAPER TAPE 
13 011547 Arol606e JSR _TIME 'READEA FAIL.Eo TO 
14 015150 17163512 SKPBZ PTA. .CL.EAR RD DONE, 
15 01551 06"-"212 NIoe PTR. 
16 (,11115152 06311'. SKPDZ PTR. 
11 015153 0GHjtll7~ EHAL.T 
18 015154 ~~6~75 JSR 'L.OOP 
19 
20 o US 515 Ql1lJ6~74 R4Q!: JSR 'SETUP , A ST MU PULSE 
~1 0U556 (1~r.,11~ NIOS PTR. 'TO THE PAPER TAPE 
22 Q!1!5b7 (,11"'8121615 JSR 'TIME 'REAOER FAILED TO 
23 01t;61?1 ~63!512 'KPbl PTA. 'CL.EAR RD DONE, 
24 01~61 060112 NIOS PTIol. 
25 0UHI2 ~63712 SKPDZ PTR. 
26 0115153 l"QleP.l76 Et1ALT 
27 it1USe4 ~06075 JSR _L.OOP 



It 
0a IUl85 11817. ~.II JI~ 'I!TUft 'TH! ~D DON! 'LOft 
1:5 11588 080112 NUll PTR. 'FAILED TO SET. 
~. 01587 1108085 JIR 'TtM! 'CHECK THE CLOCK, 
115 rU5711 08~!512 IKftB2 "TR. 'DATA,AND R!S!T 
138 IU57l 083812 IKPDN PTR. 'INftUTI. ALSO CHECK 
17 01572 1108078 !HALT 'THE S!LD LINE(AII). 
18 01573 0~8e7!5 JSR 'LOO" 
QlD 
10 0157. 00507. ,. ... JIR 'SETUP 'SETTI~G TH! READ!R 
11 mus's It'!12620 lueZA 0,0 'DON! FLAG SHOULD 
12 0U576 052017 MSKO " 'CAUSE A INTER~UftT. 
1:5 01577 PJe2871 IORST 'CHECK THE INTR LIN! 
l' 01800 080177 NIOS CPU ,(B2D),RD tNT REQ FLOP, 
115 0161.'11 r,U0001 STA 1I.t 'AND ITS INPUT GAT!S. 
18 01602 080112 NIOS PTR. 
17 01603 006085 JSR 'TIM! 
18 01804 083512 aK~8Z PTR. 
18 011505 083577 aKPSZ CPU 
20 0181.'15 0~e078 EHALT 
21 01807 0136£1175 JSR 'Lnop 
22 
2:5 01610 '10607' R48, JaR 'SETUP 'THE MSICO 
2. 01811 102000 ADC 0,0 
215 01612 052071 MIKD II 
'-6 01813 102820 SUBZR 0,0 'INSTRUCTION WITH 
21 01814 '!U'20'7 MSKO 0 ,BIT 11 • ZERO SHOULD 
28 IU616 080177 NIOS CPU 'NOT PREVENT INTERRU"TS. 
2; 01818 1140~01 ST' 0,1 ,CHECIC THE DATA 11 
30 IU517 080112 NIOS PTR. 'INPUT TO THE 
31 01520 01115085 JSR 'TIME ,Rn tNT DISABLE FLO". 
32 01521 083512 SKP8Z PTR' 
33 01522 ~83577 SKPSZ CPU 
3. 01823 008075 EHALT 
35 01524 0~8075 JSR 'LOOP 
38 
37 1111625 PJPJ6074 A.8. JSR 'SETUP 'THE AD INT DISABLE 
38 01825 020708 LOl ~,C20 ,,'LOP IS SET VIA 
3; 01521 082017 MSKO 0 'MSKO. 1/0 RESET 
40 01f530 082677 IORST 'SHOULD THEN CLEAR IT. 
.1 01831 118~177 NIOS CPU 'THE DONE FLAG FAILED. 
42 01832 080t12 NIOS PTR. 'TO INTERRUPT,SUGGESTING 
43 0183;S 00150155 JSR 'TIM! '1/0 RESET DID NOT CLEAR 
•• 015~ • 1d83512 SKP8Z PTR. 'RO INT DISABLE. 
45 018~5 08;se1' SKPBZ CPU 
48 018;S8 004'16 EH4L.T 
47 01831 2108075 JSR 'LOOP 
48 
4; 015'0 006211. R50. JSR .SETUP 'USING MSKO WITH 
50 IU8.! 2120813 LOA 0,C2B ,atT l1Cl) SHOULD SET 
51 011542 1162011 MSKO " ,RD INT DISABLE AND 
52 011543 050171 NIOS CPU 'PREVENT THE DON! 
53 0115 •• 080112 NIOS PTR. "LAG '''OM INTEARU"TING. 
54 018.5 ItJQl605S JSA .TIM! IA INTERRUPT OCCUR ED 
55 018.6 063!H2 SKltSZ PTR. 'HOWEVER. 
56 01'.1 083.77 SICPBN CPU 
57 018S0 "'Pl8a7S E~ALT 
58 01851 2108075 JSR 'LOOP 



AI 121"'26 .~AIN 
131 
~2 01~~2 ~06~1. R521 
1'13 01 tH53 ~20661 
121. 91U5~' 060177 
(/)!5 0HH55 0e~112 

06 01 tH56 "0fS06~ 
01 0 Uj~7 p!e,,~ 12 
~8 ~1661d 063511 
~g ~1681 006016 
1121 "'1862 PI~601~ 
11 
12 ~1663 01215074 R~" 
13 r~ US6. t~60277 
l' 1lI1665 id~0112 
115 01666 0061('165 
115 011587 083512 
17 01610 06li1171 
18 01611 062417 
15) 01672 ~6J477 
2121 ~1673 ~HH\076 

210115140'''6075 
22 
23 ~167~ ~(lJ6~74 R5n: 
24 01610 9It'!2677 
25 PlU517 ~61477 
26 011P1~ 1"1t1VJA 
27 ~17(,11 £ll0I6CA7t'! 
28 "'1702 1r:1"'6015 
ag 
30 01703 ~~607A R581 
31 017~4 v'6~112 
32 W'J 1705 0"'6iIH5~ 
33 "1706 1lI63512 
:U 911701 1d81477 
~!5 0171~ 126!52'" 
315 01711 12~121l! 
31 01712 101415 
38 "'1713 Illl'l81217e 
3g 01714 0P16Iill7!5 
40 
41 ~1715 ~Pl6074 R6A: 
42 ~1716 1{"hU12 
43 ~1117 911218065 
44 01720 083512 
45 £lJ1121 024121 
46 ~1722 9161471 
41 011~3 1~6404 
4'- 01124 V!0601f" 
4g 01725 !.HHI~1!'5 

JSR 'SETUP 
LOA 0,1:20 
NIOS CPU 
NIOS PTR, 
JSR 'TtME 
SKPBZ PTR, 
SKPBZ CPU 
EHALT 
JSR 'LOOP 

JS~ 'SETUP 
"'IOC CPU 
"'lOS PTR, 
JSR 'TIME 
~I(PAZ PTR, 
Nlns CPU 
nIC OI,CPU 
SKF'BN CPU 
EHALT 
JS~ 'LOOP 

JSR 'SETUP 
IOR5T 
INTA III 
MOV ~,A,5ZR 

EHALT 
JS~ 'LOOP 

JS~ 'tiETUP 
NIOS PTR. 
.r~R 'TIME 
SKF'Bl PTR. 
INTA 0 
~U8ZL t,1 
MOVZL 1,1 
ANO __ 0,1,SN~ 

f:HALT 
JSR -Lt"lOP 

JS~ 'SETUP 
"'105 PTR. 
JS~ 'TIME 
SI(P6Z PTR. 
LOA 1,CPTR. 
I"'TA 0 
SU8 0,1,!ZR 
EHALT 
JSR 'LOOP 

'ANOTMER CMECK OF 
'RD tNT DISABLE 
'THE CLOCK INPUT, 

'TEST 1/0 RESET 
'ABILITY TO CLEAR 
'RO INT REQ FLOP, 

'AFTER A 110 RESET 
, A INT. SHOULD READ 
'BACK ALL ZEROS. 

.INT. FAILED TO 

.READ BACK A BIT 14 
'WHEN THE DO"'E FLAG 
"'US SET. 

'CHECI< THE CODE 
'READ BACK ON 
,INTA FROM THE 
'REAOER, 



ill 0027 ,MAI~ 

01 
012 01126 1II~~Hq 4 R621 JS~ 'SETUP ,CHECI< nUT SOME, 
1113 01121 1!5262Q1 SUBZR 2,2 'ANV, BITS ARE READ 
014 liU:1 3PJ H5122~ MOVZR 2,2,SNR 'BACK IN A SET OF 
05 "'1731 006W7'5 F:.HALT 115 CHARACTORS. 
016 01732 1116""112 NIt)S PTR. '-', 01733 '~63!512 St<PBZ PT~, 

"8 ~:11 7:5,4 011"101777 JMP ,-1 
()Ig t11173~ ~"~(1·12 IJIA VI,PTR. 
lrt' "'17~6 lQtlV\0!5 MOV QI,QI,SNR 
11 ~1731 ~"'~7:11 JMP R62+2 
12 ~174~ ~~6~75 JSR 'LOOP 
13 
14 ~17,41 i101o~74 RS4: JSR 'SETUP ,READ UNTILL A CHAR 
15 017,42 1 !lli262 111 SUBZR 2,2 'NOT ZFRO IS OBTAINED, 
16 01143 US1225 MQVZP 2,2,St~R JIF OIA TO DEVICF. '" 17 1'l1744 vI~\(!412 JMP Rb2A 'Rf"AOS THE SAME CHAR 
18 1111745 1'16;'11 12 ~uos PTR, 'THERE IS A RD SELECT 
19 01746 LHi.Hi12 SKPBZ PTR. 'PROBLEM IN THE REAOER. 
20 111747 (IHM!t777 J,.IP ... 1 
21 01 1750 (~~Vl41'- OJA 0,PTR. 
22 ~17~1 l"'l~lIllS "10V 1iI,!'I,SNR 
'-3 Vi 17!5 2 ~1v1~713 JMP ,-5 
P.4 VJ175J V.644~11I 01. 1 , rt' 
25 (111754 1(~6 41 ~ SLHHt :.-i,1,SNR 
26 ,"1755 Vj~M:'76 f. ... ALT 
27 ~1756 ~'1" Ii.' 15 R62AI JSR 'LOOP 
::!8 
'-9 !ii1157 0~!S~74 R66: JSR -SETUP 'CHECK THAT THE DATA 
30 (Il176~ 17';6201 5UBZR 3,3 'BUFFER HOlOS BOTH ZEROS 
31 ~11~1 "''''k?\12 NIOS PTR. 'AND ONES IN ALL BIT 
32 ~1762 126rAVlOI ADC 1 , 1 'POSITIONS. 
33 Pl1163 152 01 itlrA ADC 2d~ 
3. 1Gl1764 ~H53(;12 ~I("DN PTR, 
J~ ~11~5 rt.1A~771 JMP .-1 
.'6 01166 Vl6"'~1~ OIAS ~,PTR. 

37 ;;11767 1134~~ AND 0,2 'LtlOK FOR BITS STUCK C 1) 
38 ~177~ 1~~~001 COM 0,~ 

3P Vll111 1 Pl14l" t' ANI) [lid 'LOOK FOR BITS STUCK(0l 
4~ V11172 175224 MOVlR 3,3,SlR 
41 t;1I1713 l"0~77t J"'P ~66+5 
42 



AI 21028 .MAI~ 
01 
~2 
03 1211774 125242 MOVOR 1,1,SZC 
ClI. 01775 0~b07~ EI-iAI.T ,CIH STUCK TO 0 ... ""'" 1'115 01770 1252'12 MOVR l,1,SZC 
016 ~1777 "'CH5V176 EHAL.T ,CH2 STUCK TO 0 
07 020(,l10 1252"2 MOVR l,1,SZC 
018 ~20tH 0016(1176 EloUL T 'CH3 STUCK TO 0 
A9 02~02 1252~2 MOV~ l,1,SZC 
10 ~2010J VJ"'6~7f5 EHALT ,eHA STUCK TO 0 
11 02r"~4 1252~'- MOVR l,1,SZC 
12 02~05 ~P,l607~ EHALT ,CH5 STUCK TO 0 
13 02"06 1252Li12 MOVR l.1,SlC 
14 020~7 "'~~07j1j F.HALT ,CHe; STUCI< TO '" U5 Ql2~11(1) 1?52~2 HOVft l,1,szC 
\6 02011 ~0o!l7f5 EHALT ,eH7 STUCK TO 01 
17 ~2~12 12~2(i12 MOVR 1,1,SlC 
18 fi.l2t.113 fIIrJl6~?1Ii EH.ALT ,eH8 STUCK TO 0.1 
U) 
'.0 02(.'114 1512~~ Mnv~ 2,2,SlC 
21 ~2~15 0~o?l?~ EHALT ,CHl STUCI< TO 1 
22 ~'2~16 11512t-'!2 MOVR 2,2,SZC 
23 V12~17 ~0!6076 EHALT ,CH2 STUCI< TO 1 
'-4 ~202~ 151~1J2 MOVR 2,2,5lC 
25 ~2021 V1Q!6~76 EHALT 'CHJ STUCK TO 1 

, 
26 02022 1!')12~2 ~OV~ 2,2,5lC 
27 I'll 2C11 23 v.I~6076 EHALT ,CHA STUCK TO 1 
~8 02:J124 1!512(il2 MOVi( 2,2,5lC 
29 02025 1iII"'6~76 F.HALT 'CH5 STUel( TO 1 
30 02~2b 1512Q\2 MOVR 2,2,5lC ,,,,"''''' 
~1 02~27 I(.!!HH"76 EHALT ,CH6 STUCK Tn 1 
32 1d203~ 15121712 ~10 VR 2,2,SIC 
33 02031 ~~6~7f11; F.HALT 'CH., STUCK TO 1 
34 02~32 1!112~2 MOV~ 2,2,SlC 
35 02~33 oHH5e7f1 FI-tALT ,CH8 STUCK TO 1 
M5 ~2034 0~b17!75 JSR ~LI'IOP 'ITERATE T£ST. 
37 



A 0ra2!ii .MAIN 
~1 
02 (62~:5~ ~HH5074 R681 JSFf 'SETUP 'TME READER DONE 
03 02036 060112 NIOS PTR. ,FLAG WAS SET vIA 
04 020:57 "'6~212 NIOC PTR. ,RO STROBE(l' WMEN 
0~ 021tUir1 1'1(116065 JSR 'TIME 'THE BUSV I'LAG WAS 
06 02041 063612 SKPDN PTR. 'ZERO. CHECK THE 
07 1?'21t142 lQ11Q1~3 MOV 1Il,0,SNC 'DATA INPUT TO 
08 et2043 006078 EHALT 'RO DONE. 
OIQ 02.,44 "'?~447 LOA 0,ESWIT 'RESTART PROGRAM .FTER 
10 02045 101004 MOV OI,rl',SZ~ 

11 02046 00017'" JMP RSS+l fFI)(ING TM!S TROUSLE. 
12 "'?047 00~414 JMP ~69 

13 r;,Ii'I20!56 .LOC 2£156 
14 02~~6 0ii1ir1P10Q1 EGGS: OJ ,AUTO SWITCH 
US 02057 Vl ~'IIt'l et 17) 0 0 'DEVICE CO~E THIS RUN 
16 02(l16~1 f.'CII~~It:lPl III 'NnT USE" 
17 -"2~el ,~~~~"tlI qI ,. OF PASSES THIS RUhI 
18 02062 MI:.1 VJ VI ~ QI 'RETURN AOORESS 
HI 
20 1d2063 r"~6152 R69: JSR _)(CRLF 
21 1112064 VI ... ib 153 .'SR ')(MESS 
'.2 ~2Q16~ ",(111363 PASSE .. 'PASS MSG 
23 02~6b li'I30"'4!5 LOA 2,45 
2. ~2067 lI2501i"0 LOA 1,0,2 
'.5 0207~ 1'-5OJ~~ MOV 1,1,SNR 
2f5 012071 1d~241!15 JMP '.+5 
27 02~72 rH 50a~ nsz 3,2 
28 02073 kH"24V'J4 JMP '.+4 
2S1 02~74 ~350~.! LOA 3,4,2 
3'" C112~75 0P114~PI JMP (}I, 3 
31 A2~76 ~CI!13t)~ R00 
32 1)12077 ~0I!f'753 A0t'! 
33 



1\ 0V13e! ."1AIN 
01 
~2 V'! 21 ,,H~ k1i71I3Q1~O! ENOITI 0 
013 
~4 t'.I2101 0~442P1 ENTERI STA 3,LOOPR 'LOOP ITERATE RETURN 
05 ""21r1~ tl34A~' LOA 3,ITR , TloUS ROUTINE INITIALIZES 
06 1i:l21~3 0544V.' STA 3,tTACT 'EACH TEST 
07 02HU 17640i1 SUB 3,3 
08 ~21(115 ~544~6 STA 3,ESWIT 
rag ~21~e ~5440e 8TA 3,!RRCT 
lP! 1.1211117 \/.162A77 OIC 0,CPU '1/0 RESET 
11 021 hI 002411 JMP 'LOOPR 
12 
13 0.12111 ~"'~144 ITRI 144 
14 ~?112 '!J00P100 ITRCTI 01 

15 02113 "'0.10000 ESWITI 0 
16 02114 CII"'0IH~0I ERRCT: 01 

17 Vl2115 ~i.1f110V1()1 RETUR~I ~ 

18 ~2116 0P10010'" SlV21 '" 19 !tl2117 0l(~00Q1'" SAV11 \A 
2f(J \i!212~ ~tl!~CIIQH1 SAV01 

'" 21 02121 "'tII""~0A LOOPRI 
'" 22 

2~ 02122 (.1154773 CVCLF.:I STA 3,RETURN 'END OF TEST ITERATION 
24 ;212123 ~~VI'7,., ST. 2,8AV2 'HOUTINE 
25 ~2124 (~4477 3 ~TA 1,SAV1 'SAVE T~E ACS' 
"e (112125 (14171773 STA 0,SAV0 
27 "'2126 1014764 OSZ ITRCT 
28 02127 ~H.~0432 JMP eVCTS 'NnT 100 TIMES ITERATED 
29 
30 ~213~' ~34'61 LOA 3,ITR 'RESET ITERATION CNTR 
31 f.12131 \{1~4'6t STA 3,ITRCT 
32 f~2132 Vl74477 READS 3 
33 ~2133 (.13~160 LOA 2,ESWIT 'IF SwITCH 2-(1) 
34 W12134 17512fA MovZL 3,3 'AND A ERROR MAS OCCUREO 
35 132135 17!5UHiI MOVL. 3,3 'THE ERROR HATE WILL 
36 02136 151!21~5 MOV 2,2,SNR 'BE PRINTED 
37 ~2137 ~~1041~ JMP NOEX 
36 L~2140 1751~3 MOVL ~,~,SNC 

39 v.l21Al ;iI~tlI415 JMP PCENT-1 
40 
41 1i'l2142 "'liU5!'iv.J6 JSR 'ICRL.F 'P~INT CARRIAGE 
42 ~2143 J247~1 L.DA 1,ER~CT 

4~ 012144 00fSellJ~ JSR 'IPDEC 'PRINT VALUE 
44 "2145 1'120'12 LOA 0,PCENT ,EXAMPLEI 8DX 
4f5 ((12146 006S~'" JSR 'ICH4R 
46 02147 1IJ63611 SI<PON TTO fill A I T DONE FLAG 
47 ~21'S0 k100777 JMP ,-I 
48 02151 v.J"0405 JMP PCENT-1 
49 
!5~ ~21S2 "'2014~ NOEXI LOA 0,SAV0 'NORMAL EXIT,NO ERR 
51 i/I2153 1112'744 L.OA 1,5AV1 
52 1'12154 ~30742 LOA 2,~AV2 

~3 0215~ 1II~274f1'1 JMP 'RETURN 
!'S4 

.~. 

~ 



" 0031 .MAIN 
01 021158 1 raa4'U SllB 0,1,11(11 
02 021!17 0002415 PCE~TI 2415 , CHA'UCTOR 
1'13 02180 ,,.e134 STA 1Il,!RACT 'AESET ERROR COUNT 
04 02181 !tI211t131 CVCTSI l.OA IIt,SAVe 'RESTOR! ACS 
01:5 021S2 024135 LOA 1,SAV1 
A8 ii1I2183 030133 LOA 2,SAV2 
~7 !D2le .. 034727 l.OA 3,ESWIT 
08 02185 175PJ0. MOV 3,3,SZR 
0g 02l6~ ",7 •• 77 REAOS 3 
10 02U57 ~e2477 DIC 0,CPU '110 RESET 
11 f{!217~ 175113 MOYl._ 3,3,SNC 'SWITCH 0 
\2 1~2171 1,10213", "Mit -l.OOPR '(l)-LOOP ROUTINE 
13 1i12172 1d02723 JMP 'RETUR~ ,(0)-PROCEED TO NEXT TEIT 
14 
15 
16 02173 ~54722 ERRS STA 3,RETURN 'ERROR SUBROUTINE 
17 02174 1i150722 STA 2,SAV2 
18 02175 1.144722 STA 1,SAVI 
19 a2'17B 0Ad122 STA ~,SAV0 

'.0 
21 02171 '~3411A LDA 3,ESWIT 
22 02200 1750015 1"40Y 3,3,SNR 
23 ~22!t11 "'004~7 JMP ERR1 
24 02202 030714 ERETI LDA 2,SAV2 ,RESTORE ACS 
25 \(12203 id24714 L.OA 1,SAVl 
26 02204 r.12071. L.OA 0,SAV0 
27 022~5 ~1"'7~7 ISZ ERRCT 'COUNT 
28 rlo22~5 :,162477 Ole 0,CPU 'ERRORS,tln ~EIET 
29 A2201 0027D1~ JMP 'RETUR~ 'EXIT 
30 
:]1 0221~ 1~347L15 ERRll LOA 3,RETURN 'ERROR, C(3)-PC 
32 1t12211 0~4401 JSR AUTOER 'OPERATOR,SET SWITCHS! 
33 02212 1(154701 STA 3,E5I11IT 
:u 02213 074477 REAOS 3 
35 02214 1151"'0 MOVL. 3,3 
3t5 ~221!5 175113 MOVL._ 3,3,SNC 'LOOK AT SWITCH 1 
31 ~221t'j ~r.:.4418 JSR EPRINT 'PRI~T ERROR DATA 
38 02217 kH""'763 JMP fRET 
39 
40 ~222£l1 054413 AUTOERI STA 3,,'403 
41 ~2221 IolJ 241 fII 35 L.OA 1,fGGS 
42 02222 1215o",. MOV 1,1,SZ'" 
43 Vl2223 ~"0~0~ JMP ,+5 
44 ,,2224 024873 L.OA 1,SAYl 
45 02225 034611?1 LOA 3,RETURN 
46 f?l22215 083077 Iof.LT 
47 02221 (11212404 JMP '.AA03 
48 02230 004.04 JSR EPRINT 
45) 02231 fio134831 LOA 3,EGGS+4 
!50 02232 0A14~'" JMP I!I,~ 

'1 02233 1II"'0000! .AA031 !"I 



Ito 0032 .MAIN 
01 
02 02234 054651 EPRINTI STA 3,!SWIT 'ERROR MESSAGE P~INT!R 
03 1?1223!'i 0~e413 JSR 'ICRLF ,PRINT CARRIAGE 
0.4 ii'l2236 0~6401 JSR 'IMESS 'AND MEADEI' 
00 fd2237 ~A22~3 HEADER 
(l)b ~2240 020655 LOA a,RETURN 
01 012241 1'.e00~ AOC 1,1 
Q\8 02242 107000 AOD QI,l 
0g 02243 006408 JSR 'IPOCT ,PC OF ERROR 
10 (;12244 1t'I~2f547 JMP 'ESWIT 'RETURN TO CALI.. 
11 
12 ~2245 0022:55 1ME5S1 MESS 
13 !II 224fi; 0~237Q1 ICI-URI CHAR 
1.4 (.112241 002421 ITVPEI TYPE 
15 ~225~ 0024 U5 1CRLFI CRLF 
1~ ~2251 0P1231l14 IPOCTI POCT 
17 ilJ2252 ~0!2310 tPDEC: P[JEC 
18 
HI HEAOf:IH .TXT 
20 1,1)22153 ~4152L1! PC 1 

C12254 0QJIr1~11 



A 11033 .MAIN 
LlJ1 
02 
03 
Q,.. 
QJ5 
OJe 
07 
08 
~g 

10 
11 
12 
13 
l' 
15 
16 
17 
18 
U~ 
20 
21 
22 
'.3 
2. 
2!5 
26 02255 ",S04551 
27 ~225e " •• Srd5 
28 ~22!57 050505 
2g 11122150 1410150415 
30 1.'12ae1 03l.0rl1 
31 02262 1d2.505 
32 02283 0211001 
33 W1226. 125112 
:U 02255 123701 
35 02286 123.",1 
36 02287 UH.00 
37 02270 t2.~0Q! 
38 02271 001 •• 77 
3g 02272 IIJPl14771 
40 02273 0010.02 
41 0221. 00 •• ,. 
42 02275 142 •• 88 
.3 02278 0311.88 
404 02277 iai83!511 
.5 023~it5 000777 
46 02301 080211 
47 02302 ta025a. 
048 

'TEL!TV~! NON I~T!~RU~T ~ACKAGE 
'ACt,ACa SAYED 
,WMESS" ~RINTS '.CII MESSAGES AS SPECIFIED BV 'SSEMBLER 
,"CRL'" PRINTS A CARRI'G! AETU~N 
'"~OCT" ~RINTS CCl) IN OCTAL 
'"ZOCT" PRINTS cel' IN OCTAL, LEADING ZEROS SUPPRESSIO 
'"PD!e ff PRINTS C(1) IN DECIMAL, LEADING ZEROS SUPPRESSED, 
'THE ABOYE THREE AR! FOLLOWED BV THE TAB IN P.TAB 
'"TINO" ACCEPTS OCTAL, AND 
'"TIND" ACCEPTS DECIMAL SINGLE PRECISION SIGNED INTEGERS 
'INTO ACt FROM THE TTl. LEADING NULLS, TABS, 
,AND S~ACES ARE IGNORED. A 15 8IT UNSIGNED INTEGER IS 
,FORME", THEN NEGATED IF A MINUS SIGN IS TVPED. 
'EXIT AT CALL+t IF INPUT ERROR WITH AC0-BAD CHARACTER. 
, (NOT A LEGAL DIGIT OR TERMIN'TING CHARACTER) 
'EXIT JT CALL+2 upnN TERMINATING CHARACTER 
, WITH AC0.0, 0, 40, 12, 55 
, FOR NULL, TA8, SPACE, CARRIAGE RETURN, COMMA 
'THE ABOVE WAIT FOR TTO DONE, THEN CLEAR TTO. 
'"CHAR" PRINTS ASCtI CHARACTOR IN C(e)R, C(0)L MUST BE 0. 
'EXITS CALL +2 IF C(e)R.m, CORRECTS THE PARITY, 
'SIMULATES TAB ON ASR33. 
'"TYPE" PRINTS C(0)R. MUST HAVE PROPER PARITY. EXITS AT 
'CALL+t. ~EPL'CE "TVPE" WITH INTERRUPT TVPE IF DESIRED. 

MESSI 

P.I.STI 
P!XITI 

STA 3,Mt.SSR 
ST' t,P.'Ct 
STA 2,P.AC2 
ISZ ME~SR 
LOA 2,0,3 
LO' 1,P.377 
LO. 0,0,2 
MOVL- 1,1,SlC 
AND! 1,0,SICP 
AND 1,~,SI(P 

INC 2,2 
COP1 1,t 
JSR CI'4AR 
JMP MESS+6 
JMP .+2 
JSR CHAR 
LOA 1,P.ACt 
1.0' 2, .... C2 
SI<P8Z TTO 
JMP .-1 
NIOC TTO 
JMP .MESSR 

'PRINT A TEXT ~ESSAG! 

,eC2' POINTS TO MESSAG! 
'A 8 BIT MASt< 
'C(2).OATA WORD 

'C(0).OAT. CHARACTOR RIGHT 
'INC TO NEXT WORD 
'FLIP MASK 
'PRINT 
'ANOTMER 

'LAST 



Itt 0(,134 .MAIN 
01 "'23"3 102401 lOCT. SUB 0,0,SKP 
02 "2304 (.1120462 POCTa LOA 0,p.C6e 
1'13 02305 050451 STA 2,P.AC2 
~4 1t1230e 030435 LOA 2,OCTA8 'PRINT C (" IN OCTAL, 
~5 17123('11, 000404 JMP ,+. • 
06 02:.iteJ 0150454 PDEel STA 2,P.AC2 
07 ('2311 03~;S42 LOA 2,OECTB 'PRINT C (1) IN DECIMAL, 
08 Vl2312 1024100 SUB 121,0 
09 02313 054513 STA 3,MESSR 'BOTM ENTRV! PRINT NUM8!R 
1~ vl2314 ~;S4A47 STA t,P,AC1 
11 v'2315 0404145 STA 0,ZSUPP ,TMEN TA8 TO NEXT POSITION 
12 ~2310 050401 S T4 2,,+1 
13 ~2317 0"'000111 DECOCTI 0 ,A"LD. 2,TABLE" INSTRUCTION 
\4 ~232vl ~1())777 ISZ ,-1 
15 (~?'321 ~2~A44 LOA 0,P,TA8 
16 ~2322 151P1JJ~ MOV 2,2,SNR 'IF T.BLE ENTRV-e 
11 02323 J~V1752 JMP PEX!T 'EXIT WITH NO TAB 
18 02324 J340436 LOA 3,ZSUPP 'ZEROS SUPPRESS STU' 
19 ~2325 10241tlid SUB 0,0 
20 1tl2326 146452 DECOTI SUBO_ 2,1 dSZC 
~H ~2327 ~"'t14"'~ JMP OECP 
22 {l!233~ 1464~QI SUB 2,1 'FORM THE DIGIT 
23 ~23:t,1 "'34435 L()A J,P,C6C11 
24 "'2332 1CJ!140!'! lNC 0,0 
25 (712333 ~~~773 JMP DECOT 
2b 02334 15123~ DEePI ~~DVZR. 2,2,SNR 
27 ~233!5 1r'1344.,H LDA 3,P.C60 
28 tlJ2336 1A!54424 ~T~ 3,ZSUPP ,C(0)-OIGIT 
2g .-1~337 163~~0 ADO 3,0 ,MAKE .SCII 
3'" !A2340 17!51i11lJ~ MQV 3,3,SZR 
31 ~2341 r.,~44t''7 JSR CHAR 'PRINT 
32 ~2342 "~~755 JMP DECOCT 'GET NEXT OISIT 
33 
;~4 i112343 ~31d42!5 OCTA8. LDA 2,.+1+,-OECOCT 
35 Vl2J44 11A vHl ~ 01 1 (.1 f1I 000 
36 ~234!s 010~01" 10ril0A 
37 V'l23.6 ~0101dQ! HH"~ 
38 ~2347 ~0010Q1 10(11 
Jg 012350 01000101 10 
40 1112351 ~0~"'01 1 
41 ~2352 0010)(II~0 (II 

42 ~23!53 i2l31lJ435 DECTB. LOA 2,.+1+.-0ECOCT 
43 000012 ,RDX 10 
414 1112354 023420 1tl1"'1c10 
45 V'l23!5!5 !,Hll100 HII 01 If.! 

46 023~6 ~QlIiI14~ u,~ 

47 02357 0)0121012 1~ 

48 ~23e" 1300t.J1f(1t 1 
4g ~23e1 ~"0011j~ " 50 (1100010 ,ROX e 
51 ~2362 ~0I(iHH10 ZSUPPI ~ 

52 023e3 "H100",0I p. AC 11 0 
53 V12364 001d00~ P.AC21 (II 

54 02365 ~PI""fJl11 P.TAAI 1 1 'CHARACTER PRINTED AFTER ~UMBERS 

55 V'J2366 (il0I1i'I06A P,C601 (H~ 

56 -'2367 ~A03" P.J77. 377 



II 0~3~ .MAIN 
ru 0237" 1215 •• 3' CHARI STA 3,CHRET 'PRINT ce0' RIGHT 
02 Pl2371 HH 305 MOVS 0,III,SNR 'RETURN +2 IF NUL.L. 
03 Ql2312 0~1'lIIl JMP 1,3 
0. 02313 11512121 MOVZL. 111,3 'COMPUTE EVEN PARITY 
A5 0231' 17700' ADD 3,3,SZ~ 
06 0237~ 0~0777 JMP ,-t 
,",,7 02316 103200 AOOR 0,,", 
08 1d2377 1013~tl! io10VS 0,0 
AP 0240i1l1 "'3 •• 52 CHARll L.OA 3,P.Cll liS nus A TAe 
10 k'l2'~1 11 e.1 S sue. 0,3,SNR 
11 P.2.02 ;.4(10'03 JMP CHA,3 'YES 
1~ 1t12'03 V,I~"2. JS~ TYPE .NO PRINT IT 
13 ~2'PI' VI~2'20 JMP 'CHRET .EXIT 
14 W'l24A5 ~20'5A CIH,31 LOA 0,p.2'0 'SIMULATE A TAe 
15 ~2'fr10 :;'0.421 JSR TYPE ,wITH 1 TO ., SPACES 
16 ~12407 ~'-1i1416 LOA 0,Cf040RZ 
17 ~2'10 '~34"1 LOA 3,P,C7 
18 fJl2411 1~3'0' ANO 3,(1I,SZR 
19 io12'12 0~A773 .JMP CHA.3 
2P,1 02413 (71'0'12 ST' QI,CHOHZ 
21 (11241' J"I24UI J""P 'CIo4RF.T 
22 
?3 it"2415 ~154'11 CRL.FI STA 3,MI::SSR 'SAVE RETURN 
24 V'2416 1iJ4.7'!5 STA 1,P,ACl 
25 ~2417 ~!507'!5 STA 2,P,AC2 
~6 02420 ~""'34 LDA PI,P,CU5 
:n "''-'21 0121 • .,.7 JSR CHAR 'PRINT CARRIAGE AND L.F 
28 liHl422 "'20.31 LOA 0,P.C12 
'.g ~2'23 ~Ql08!51 JI'IP P.LST 
;'0 
31 ~l2424 ;I o,,~ i!1 \a OJ CHRETI PI 
3~ ~2425 Ql0~001l1 CHORZa III 
33 02'26 9.I01~00tl! MESSRI QJ 



" 0030 .MAIN 
01 ilI24:?7 054430 TYPEI STA. 3,TYPRET ,TVPE TH! C(0,R !, 
Ql2 ~243~ 074477 READS 3 'SWITCH t (0' • 
J3 02431 177122 ADDZL 3,3,!ZC 
04 1'12432 101t110404 JMP ,+4 'INHI8IT TYPE EXIT. 

'" ~l ~5 ~2433 063511 SKPBZ TTO 
06 "'2434 ~"'rtJ777 JMP ,-1 
07 02435 061111 DOAS 0,TTO 
018 02436 034731 l.UA 3,p.377 
09 ~2437 175220 MOVZR 3,3 
1~ ~244~ 1634"'0 AND 3,0 
11 ~2441 116~43 ADCO 0,3,SNC 
12 1112442 VJ34414 LnA 3,P,C40 
13 024.3 1"2.32 SUHZ_ 3,A,!lC , SlOP NONwPRINTING CH.R 
14 ~24044 1d1CtJ761 rSI CHORZ 
15 ',124.~ C~34407 LOA 3,P.CU5 
It) v1244f:i 116445 ~uau 0,3,!NR 
17 ~12447 1t'J547~HS ~T. 3,CHOR! 'ClR MORl POS 
18 "'24~~ 0"'24~7 JMP 'TVPRET 
\Q ~'4!51 '~ClIt'I"''i17 P.C7. 1 
'.0 V12452 A~0"'11 ~.Cl1l 1 1 
21 Vl245J ~ClIr.1Cl112 P.C12Z 12 
22 Vl2454 !:1Cl1Cl1l'115 p.el!5. 1~ 

?o3 1712455 VI"'1124'" P.2401 '-4~ 
24 ~24e;b ~HH1Cl140 P.C4CIJI 4(1, 

25 (112457 ~VI~01!l'" TYPRETI OJ 



,,·Q}Ql37 ,fIIIAIN 
~1 i.12481t1 ~2~173 TINC,I LOA I8,P.CU~ 
02 ~2A151 "''''4148 JSR Tyltf 
03 W'J2462 ~1""44 TINX,I IS1. MESSR 
"4 024t'S3 "'24700 TINR,I LOA 1,P,AC1 
~5 02464 V134e715 LOA 3,lSUPP 
A6 v.2415~ 175102 MOVL 3,3,SZC 
tlI7 1'J2466 12441110 NEG 1,1 
tlI8 i2124~7 OIt'106rA1 JMP PEXIT+t 
lAg 
1V' V1247t\ 1"'21~t TINOt ADCZL Q},0,SKP 'OCTAL ENTRY 
11 112471 1 ~24otH" TINOI sueo 0,0 'DECIMAL ENTRY 
12 (JJ2472 1~~47J4 ~TA 3,MESSR 
13 ilI2473 i15k167\ ST' 2,P,AC2 'AC2 IS SAVED 
14 ~2474 ~311l7;;7 LOA 2,P,C12 
1~ ~247~ 113~001 AOD 0,2 
16 V1247f15 10244(J1 SURO 0,0 
17 i112477 114~6t53 ~TA 0,ZSUPP ,MINUS SIGN AND LEADING SPACES FLAG 
18 l<J250V1 ~3466'- TINS.I LDA 3,ZSUPP 
19 ~2~CJ!1 17~0~4 MOV 3,3,5ZF~ 
2ti'1 o-25A2 0~07f501 JMP TINX. 
21 ~2503 "'~4t;!5r.., TINW.I ST. 3,P.AC1 
22 1025t~4 063611(1 ~I(PDN TTl 
23 ~2::;~5 ","'rtf"" .JMP .-1 
24 ~2:5~~ r"SC161Q1 nIAC 0,TTI 
'-5 Vl2!) ~17 ~H14~61 .J 5R CHAR 
26 ~251~ 1"'~47A~ LDA 3,p.C4'" 
2' e.2511 116414 SUB" 0,3,SZR 
28 ~2512 1(11 HH 5 MOV*, C'I,I1I,SNR 
2g "'2013 1;'0I07b~ JMP TINS. 'SPAC~, TAB, OR NULL 
30 ilI2:514 0.2,4432 LOA 1,TIN2. 
31 ~~25U5 HHH'15 ADC. (1I,l,S~R 'C"M~A 
~2 02!H6 ~r.1id744 JMP TINX. 
'3 "'2517 1(.16424 SURI 0,1,SZR 'MINUS 
:'SA ~2!52f}! C.., 111 ~ <4 Q! 5 JMP TIN",. 'NO 
35 ~2521 ~34fS4t LOA 3,'ZSUPP 
,~ "'2522 1772"'~ ADOR 3,:5 'COMPLEMENT SIGN 
37 02523 ~546.37 STA 3,lSUPP 
38 ~2524 ~"'~76~ JMP TINIIi.+1 
39 1t;12'52~ 136415 TINM.J SIIB.1f 1,3,SN~ JI~ IT A CARRIAGE RETURN? 
40 ~2521) ~0"'732 ,r /It P TINC, 
41 1I:l2t)27 024415 TINN.: LD4 1 , TIN 1 • 
42 V125~0 lVl7~22 ADOZ 0,1,571: ISKIP IF NOT A DIGIT 
43 1i125Jl 146513 SlIBl" 2,1,SNI: 'SKIP IF DIGIT 
,44 ~2532 v!~i373' Jt-1P TINR. 
4~ Vl2533 010627 rsz ZSUPP 'OUT OF LEADING SPACES 
46 02534 ~2~H527 LDA ~,p.ACl 

47 i'l2!53!5 101112(.11 MOVZL 0,0 
48 i:/I253e 115120 MOVZL 0,3 
4g 02037 11~120 MovlL 3,3 
50 025,4~ 137!i'1['J1~ ADO 1,3 '8 OLD P.AC1'S + NfW DIGIT 
~1 02541 14522V1l MOVZR 2, 1 
52 it!2542 12!'5232 MOVZR.1f 1,1,52C ISKIP IF OCTAL ~DDE 
'53 102543 117~~~ AOF') "',3 ,ADO 2 OLD p,AC1'S 
!'SA 0254 .. 0V1~737 JMP TINW. 
l5 02545 177720 TIN1.1 -60 
~6 "'2546 "'C'l0!i'15!11 TIIII2.1 !'H5 
~7 CANNOTI .TXTE lCANNOT IDENTIFY CPU 

~25"7 ~4~7"3 
0255~j ~47\16 



0"'38 .MAIN 
.~2~!51 152317 
.12552 144*540 
02553 14251t)4 
~~5!54 152118 
l~2e,50 143311 
~'2556 120131 
"'25~7 0!5030~ 
~'258(,J. 12V112!5 
~25e1 01t102401 



A 1~3g .MAl~ 
~1 
02 
~J 
~4 

0~ 
0e 
~, 

A8 
~g 

10 
1 1 
12 
1J 
14 
1e 
16 
17 
18 
1; 
20 
21 
22 
'.J 
24 
"e 
26 
27 
28 
29 
3~ 

31 
32 
33 
14 

,'~OCESSOR TIMER PACKAGE 
'THIS PACKAGE IS CA~LED WHENEVER IT IS NECESSARV TO 
,IDENTIFV THE MEA~ TIME SASE OF TM! COMPUTER IN 
'WHICH THE P~OGRAM RESIDES, THE MEAN TIME SASE MAY 
'THEN BE UTILIZED TO VERIFY OR CALCULATE THE RELATIONSHIPS 
,OF OTHER PERIPH!RA~ FUNCTIONS. , 
'THE PACKAGE RETURNS TO THE CALL INSTRUCTION WITH 
'THE CONTENTS OF AC1- TO A CALIBRATION COUNT 
,THAT MAV SE INCREMENTED TO OVERFLOW IN 100 MILLI
'SECO~OS BV THE FOLLOWING OEL~v LOOP. 
'TYPEll MOV 0,0 
, INC 0,0,SIC 
, JMP 1,3 
, 0 
, JMP TYPE1 , 

,SKP-NOT OVERFLOW 
'EXIT LOOP 
,ANV FLAVOR 10 SKP 

,THE CONTfNTS OF .C2 WILL CONTAI~ A SIMILAR 100 MS 
'ITERATION COUNT BUT FOR THE FOLLOWING LOOPI 
,TVPE21 NIO 0 
, OtA 1,.OEy 
, ANO. 2,1,SlR 
, JMP .+4 
r INC ~,A,SZ~ 
, JMP TVPE2 , 

'GET OEVICE STATUS 
'ANV STATUS COMPARE 
'EXPECTED STATUS EXIT 
,SKP OUT ON LOOP OFLOw 

'THE VALUES RETURNED MAV BE ARITHMETICALLV 
,PROCESSED (MULTIPLIED/DIVIDED' FOR LONGER OR 
'SHORT!R DELAVS AS LONG AS THE STANDAHD LOOPS 
'LISTEO ABOYF. AHE UTILIZED. , 
'IT IS RECOMMENDED THAT ALL TIMING FUNCTIONS 
'BE PERFORMED wITHIN THE SAME GENERAL AREA OF 
'MEMORY AS THIS TIMING PACKAGE. 



" QlI;llA0 .MAIN 
~1 

L" 2 
ii13 
ii'l4 
~!; 

("0 
07 
~R 

019 
10 
1.1 
12 
t3 
14 
1!5 
\6 "'2562 Vl54!557 
17 ~2~63 063514 
18 1)12564 £lJQl041ti 
19 1t'25e5 01150114 
~0 02566 ~63514 
21 02567 'Hl'0AV'I~ 
22 02571:'1 "'63614 
2~ ~2571 ~~0411 

?4 ~2!572 062677 
25 ~257J 1(i12~2~~ 

'.6 02!i74 0111447:' 
27 11.12575 0tH 114 
28 "'2570 063514 
29 0.2577 ~Ql254'-
30 
'31 
32 
,13 
34 
35 i1126"'l~ 024S4L~ 

36 02601 01'1140'" 

, 
'INITIAllY, THE TIMER ~.CKAGE ATTEM~TS TO 
'DETERMINE IF THE COMPUTER HAS. REAL TIME CLOCK 
'AVAILABLE. THE ITERATION COUNTS ARE DEVELOPED SIMPLY 
,BV SVNCING wIT~ T~E CLOCK AND COUNTING 
,THE -OF LOOP ITERATIONS AT 10 HZ. , 
,IF, HO~EVER THERE IS NO REAL TIME CLOCK THE MEAN 
'TIME BA~E OF THE lOOPS ~UST BE CALCULATED. THIS 
'IS PERFOR~EO BY COUNTING THE .OF TIMES THE 
'STANDARD LOOPS ARE ITERATED FOR ONE OUTPUT 
'CHARACT~R Tn OEVICE "TTO" AND REQUESTING THE 
'BAUD RATE OF OEVICE TTO BE TYPED IN BY THE 
,TEST OPF:RATOR. , 
PTIME: 

, 

STA 3,SVTIME 
SKPB7 RTe 
J~,P SCORE 
NJOS RTC 
St(IJeH RTe 
Jt-1 P • +3 
~I<PL)N RTe 
TMP SCORE 
IO~ST 

5UAZL ~,\II 
JSR TVME 
n04S 0,RTC 
SKPBZ RTC 
.IMP 'SVTI"'1E 

'TEST FOR CAS/RTC 
'CAS RTC NONEXtS. 
'TURN CLOCK ON 
'BUSY -1 IS RTC 

,DONE .0 NO RTe 
'A~D DEV TTO IS USED 

'PASSED TO "TVME" 
'FOR EXECUTION 
'ACt AND AC2.~OOP COUNTS 

'THE FOLLn~ING SUBQOUTINE IS TO RETAtN COMPATABI~ITY 
,wITH THF. OLD PROCESSOQ tDENTIFICATION AND TIMING 
,PACKAr,E Tn RETRIEVE THt LOOP COUNT FOR 
'THE DIA,B OR C Lonp TVPE 2 
.301& LOA 1,~UCAL 

.J~~ 121,3 



"0~41 .MAIN 
01 
~2 
C13 
~.o ~'2b\'2 IIIe2677 
,,~ i?l2o~J lG112.~ClI 

'" 6 '" 21'i '." 4 tA GIl 4463 
':17 1r.2tH'I5 I(1fli1111 
~8 (11201(10 11163el1 
0; V!26!"7 \tl~b5J3 
10 ~261;1 1lI027S2 
11 
12 
\3 
14 
1~ 
1 tl /I.2F111 t~~":SJ:.\ 
1 7 iO 2 ~ 1 ~ !" 011/17 7 ~ 
\8 i1l'-"'13 1r144e3"! 
1; Ii):? I'; 1 d A :.\ l! 5 3 5 
~i 
, tA ~ ., t b 1!'5 1 4 ~ I~ 
~2 ~2';16 ,)124:'521 
.?3 ?'''17 1'"24(~''' 
~4 il,2t:1:(i1 ..,"'ti52~ 

~b !!i2~~1 1f.'11f'1~~4 
26 l~2(;22 1254vl·:II 
~ 7 0 2 f, '. 3 _1 :? l~ 5 ;! ~ 
~6 ~2"24 II144!517 
29 1;.12025 131~iIH'~ 
:,,,,, ~2~2h 1111!5 01 t,1(i11 

·H 
l2 
'3 1112627 1~24QtDl 
14 [~~ f'I J 0\ 11\ ClI h ~ t !5 
l ~ lA '- 6 ~ 1 ~1 .o,~ 5 11 
3~ Vt26~2 17l44!11U5 
37 
~8 ,,,,-633 ~J3~1516 

:H) ill 2 f) :3 11 (~ 11; !5 1 ~ 
4C'1 ~''-63~ "'~V15~2 
41 0'~3~ .-1445"'1 
42 

, 
,THERE IS NU ~TC·UTILIZE DEVICE TTO AND ASK FOR 
,BAUD RATE INPUT FROM OPERATOR 
seOREI IORST 

~UA A,0 
JSR T",ME 
D01S 0,TTn ,PASSED TO TYHE 
~KPBZ TTO ,FOR EXECUTION 

seORAS J~~ _TUMB~ER 'OUT TEXT 
SESOUT 'ASKING FOR BAllO RATE 

'THE fnLLn~ING SERIES OF INSTRUCTIONS WILL 
'CALCULATE THE IT~RATIO~ COOUNT FOR 
'1 8IT OF TTO OUTPIJT AFTER RETRIEVING 
'THE cnN~OLE BAUO RATE FROM THE 
rTEST npERATOR···REQIJIRES SUAROUTINE TINO 

JSR 'I<EYS 
JMP SCORA 
"'TA 1,LOCi( 
L n A. 2, S .30 t 

'ROUTINE AS~UMES AN 11 
INC ~,2 
LljA 1,OHOINAL 
su8 1'1,0 
JSR '!<EY$+2 
M U V. 0, 0 , S Z q 
INC 1,1 
U14 0, LOCI< 
ST' '.,LOCI( 
MOV 1,2 

'INPUT ERROR 
'SAVE RAUO RATE' 
111'1 

BIT CHARACTER 
'ASSUME 11 BIT~ 
'COUNT Ft"R FULL 

'CHAR TIME:./'-BITS 
'IF ANY RE"1. 
,FUOGE BIT COUNT 

CHAR 

'SAVE ITR COUNT 1 AIT 

Mnv ~,l 'AC1 • BAUD RATt 
'BAUD RATE TIMES COU~T Fn.R 1 BIT 
''''ILL EQUAL !T£RATION COUNT FOR 1 SECOND 

SUA 0,0 
.TSR flKEY~+l 
STA !.lI,I(N 
STA 1,1<5 

11 SE'Ct'lNLl I'IIvloEn BY 1'" 
LnA 2,S.301 
JSR .I(EYS+2 
LOA 2,nROPUL 
STA 1,O~"INAL 

'CONTINUE CALCULAT10NS 

,MIIL AC1*AC2 
, SAVE DOI.ll:lLE LENGTM 
'RESULT 
• 100 ~ILLISECONDS 
liP! 

,caUNT FOR 1 CHAR 
IORDI~AL.l~~ M5 TYPE 1 

NEXT PAGE 



,.. 0Vl42 .MAIN 
~1 

02 
"'3 
"'4 ~H)637 ~21tH511 
(;is 17!264!" 01245." 
~H5 P!2cA 1 I/HH55~~ 

~7 17:2642 ~44505 
"'8 
;~g (-12643 14512"" 
10 ~26"4 1 t1~~~ 
11 ~ 2 ti4 5 1 a; 1 A ~1 ,., 

12 ",2(;4d 1i)124..1(~ 

13 1!12647 ~"l\v1b477 

14 
15 
16 ~'25!'h1 13hHi!~ 
11 ~2651 V"44fS' 
18 i'JI2'-;~2 lP512rA 
,Q ill " ~ ti J 1 L~ 2 -4(H., 
2il' ~~6~4 t,101"412 
21 vi2b55 1210\1;)1 
22 1ll26!S6 024462 
23 t,2657 ~3~47?1 

2 A vl:2 b 6 VI PI Mj 46 !5 
2~ 
'(5 02ti~1 0311141111 
27 ~2o~2 0~Hi464 

28 1i12"~") o"'I444~1I1i 

2 g ~ 2 tH~ 4 1:3 1 ~ VI (1 

'0 02560 P!24452 
~ 1 t:A26tHi ?I(>12453 

J 
'1 SECONn. COUNT/l CMAR cnUNT - • CMAR'S PER SEC 
,TMIS CALCU~ATION IS USED TO EXPANO TM! TYPE 2 COUNT 

LOA 0,ICN 
LOA 1,KS 
J5R 'I<EYS+2 
~TA 1,KS 

,CALC RELATIONSHIP OF 
Hf'JVZL 2,1 
MOV 0,2,SNR 
INC 2,2 
'1U8 (IJ,0 

'1 SEC. RESTORED 
'DIVIDE 8Y CHAR, 
,~ CHAR. 1 SEC 

REM. TO 1 CHAR TO FILL 

JS~ 'KEVS+2 'OIVIoE REM INTO CHAR 

S!COND 

,AC1-fUOr.F. FACTOR 1 PELEATrO~SMIP OF CHAR TO TOTAL 1 SEC 
'FIN1S~ CALCU~ATtONS ON LOOP TVPE 1 TO- lSECOND 

MOV 1,2 'FUDGE FACTOR 
LnA 1,NUCAl 'INTO CMARACTER TIME 
~(1VZL 1,1 
SU~ ~,0 'WILL. 
JS~ 'KEYS+2 'PORTION OF C~AR 
HOV 1,~ 'TO C~MPLETE 1 SECOND 
LOA t,NUCAL '1 CMAR. TVPE 2 LOOP 
LOA 2,KS ,~ CHARS IN 1 SEC 
JSR _~EVS+l r. PORTION OF CMAR 

'DnuBLE L~NGTH AC~,AC1.1 SECOND FOR TYPE 2 LOOP 
LDA 2,S.3ot 'DIVIDE BY 1~ FOR 100 "'5 
JS~ 'KEYS.,. 
STA 1,NUCAL 
'1QV 1,2 
LOA 1,nRnlNAl 
J~lP -5I1T1"'E 

,AC2-100MS LOOP2 
,AC1 .10~MS LOOP 1 



A 0043 
a1 
~2 
i-13 
"'4 
0~ 
~6 
C17 
1~8 ~d~667 

CHI "2670 
1~ 02571 
11 ~2612 
12 it12tj7a 
13 "'2674 
14 rll2615 
15 ~2676 
Hi 162e177 
17 02700 
18 1t12701 
19 (.1210~ 
20 C1127Q1'! 
21 .;271114 
22 tD21'~b 
2~ ~27Je 
'.4 ~27~7 
25 ~21\~ 
2e ~2711 

02712 
1!J2713 
~2714 
1Il21U5 
~12716 

~2400\ 
044446 
1324437 
044~161 
1d2~40A 
1lI4441~ 

044414 
VJ4442t 
~25401 
1214440::5 
l'I44414 
15241d0 
1264~1A 

:.H51114 
"'63514 
0V1~?77 
1 ~MJIf'I4 
ioHH1774 
~61114 

1~1~00 
125405 
0010403 
1."63514 
301A?74 

, 
'TME ~O~~OWING SUBROUTINE DETERMINES TME ITERATION 
'COUNTS 'OR TM! DEVICE SPECI~IED 8V TME INSTRUCTIONS 
,'O~LOWING TME JIA C'L~ TO TV~E 
,OOAS I,RTC O~ DOAS 0,TTO 
'S~PBZ RTC OR SKP8Z TTO 
J 
TYMEI 

TIMAI 

LOA 1,1 
STl t,RVTMP 
LOA t,ENTYM 
ST A 1,1 
~DA t,~,3 
"fA t,TIMA 
8TA 1,TIMB 
STA I,TIMC 
LOA 1,1,3 
8TA I,TIMA.1 
aTA 1,TIMB ... 
SU~ 2,2 
aUH 1,t 
004S 0,RTC 
SKPBZ ATC 

'SAVE INTR. LINK 

,FOR LOOP 2 !NTR. 
'GET DO AS 

'FOR E)(fCUTE 
'GET SI<PBZ 

'FOR E)(ECUTf 

,CLR CTRS 
'OR TTO 

JMP .-1 ,WAIT FOR OONE 
COM 1,1,SZR 'AND 2ND DONE 
JMP TIMA 'THEN START COUNTING 

TIMSI nOAS e,RTC 'THE TMIRD OONE 
,TME FOLLOWING COMPRISES ~OOP TYPE 1 

MOV 0,0 
I~C 1,t,SNR 
.1MP •• 3 
SKPBZ RTC 
.JMD TIMS.1 

,WATCM FOR OFLOW 

27 
28 
2Q 
l~ 
~1 
32 
:53 
:u 
35 
36 
37 
38 ,g 

'LOOP 
0"717 ~e1114 TI~CI 

TYPE 2 IS COUNTED UNTIL PI FROM DEVICE 
OOAS 0,RTC 

40 
41 
42 
43 
44 
45 
46 
~7 
4~ 
4g 

"212~ "'~~t'" 

~2721 

"'2722 
~2"23 
02724 
02125 
~2726 
1;12727 
0273'" 
~2731 
a.273~ 

1d2733 
~2734 

l'I2735 

~e:.10~0 

06040'" 
1~200!' 
'~63OJ71 
UU 404 
0"'0773 
~fI53077 
.,,012731 
~44408 

1I15~41dS 

021c14~3 
1~40C110\ 

!Il~1402 

INTEN 
,TME FOLLowING INSTH. COMPRISE THE LOOP TYPE 2 

NI" 0 'AND IT !TE~ATES UNTI~ 
OIl 0,~ 'INTERRUPTED 8V PI 
ADC ""p.,S""~ 
MALT 
'tNC 2,2,SZR 
JMP TIMC.2 

,FILL INSTR. 
'LOOP CTR 

MALT ,OEVICE OR PI FAILED 
ENTYMI •• 1 'TO MERE WHEN PI 

8Tl 1,ORDINAL 'SAVE LOOP 1 
STA 2,NUCAL "NO LOOP 2 
LDA 0,RVT,..P 
~TA ~,1 'RESTORE INT~. LINK 
J~p ,-,3 'RETURN TO CALL 



" 0044 .MAIN 
~1 , 
~2 ,CONSTANTS SUBR. L.INKS AND T!MP STORES 
r~3 1.1273b ~~1I\00\l1 RVTMPI til 
04 02737 0~~0~~ ORnINAL.1 0 
1iI!5 1tJ274~ ~~~V'l1il0 NUCAL.I " -" 'H~ 012741 tlI~~OItlItlI SVTIMEI III 
~7 v;2742 ""A225!5 TUMBL.ERI MESS 
C118 ~274J 0C11V1011ltll LOCt<1 0 
iii 9 ~2744 ~"'2471 KEYSI TINO 
10 02745 0~"'256 MUL.T+1 
\1 1112746 If.'LH1270 IDlV+1 
12 ""2147 ~h'l"'0!1.!I0 1(5: 0 
\3 Vl21!51i\ (i'J~0"'it1t11 I(N: 0 
14 02751 r.11l\~~12 S.3011 1~. 
1!'J SESOUTI .TXTE lc15~C12~c12~ 

L'!2752 vH1~215 

1c ~27!53 1522112 fTO BAUD ~ATE ,- 1 
021!l4 147724 
~275!5 04\2401 
02756 ~!!)25It1Jl 

~21~7 12r;11~4 

11\'.76 111 ~Mj722 

~21151 142724 
lA27f'c ~J76411'1 

11216;" 12111275 
11)2764 ~h~,,~11'100 

11 
18 .TXT ICOPVRtGHT (C' Dr,C,1ge9,70,72,73,74 

1i1276:) i147~V'lJ 

11\2766 (-\54~201 

~2767 ~44~22 
i,1?,110 ~441r.1' 
rlJ2771 ~'-(II124 

il2772 "'414~0! 
V\27';~ ;.1 :2 .. , vl 5 1 
~2714 ~143~~4 

I" '-17!'1 ~12 '51 '~3 
11'12110 1113"1401 
rlJ2777 (~~44fi6 

iJl3vH1 ~ ~334~4 
031i'1~11 i12o~blll 

.. '3r,,~2 ~31~b1 
~3~H'3 ~J34~4 
1d3vl!"4 1I\2M'I63 
(l;31l1~::; "'32tH;' 

19 ~3~~5 ~J 4b h.l1 ALL RIGHTS RESERVEDI 
1i131t'" VI~~1114 

~ 3.:'1 " ~~44522 

03011 0441\1j1 
"'J~\2 ~51~24 
~., 3 V. 1 J ~ol~4'" 
0:V\4 :1~1!h~~ 

~;jv"1~ v\511(l~ 

I'1~Jl" v'42526 
Vo~J17 :tIitH] 1 ""4 

2~ 

21 ~13 ... 12v.J :" i~ w~ '1 r! PRGENDI ((! 'REST OF CORE IS BUFFER 



A ~04~ .MAIN 
~1 
~2 

"'~ ~~~0al .LOC ... " 
~4 .T)(TE IPTP-A [HAtH 

~~"61 1~212'" 
..,~",e2 1-12tie;2A 
1113"'~3 12~~22 
03~e4 1445~4 

~ ~~'6~ ~33UH 
eI~~~6 ~(lI(HHH~ 

"'~ it,l3~67 1(1 '" k"011 ~ 1'101'11010 
~b ~3e17Vl VlCII~(,H12 "0"'~A2 
('117 ~~:\""l r-1 "'fUJI ~ 2 "H'00"'~ 
018 [I,~ilI7~ VltIIl!l~O~ '1P1IA~I5~ 
019 Vl31/'7J k't1!~Cllr"(i1 ~Pl00~~ 

10 rJI~~174 ~1"VJC1~'" P!~~000 

11 ~<Sltl 7 ~ '''t'I\JC!!V1~ OIv"H'IQI~ 

12 ~1 ~(17 e llA::1~12 U10~ 12 
13 
14 .EN" 

~~~ 4b .~4IN 

4~~ ~H'''7 5J ~/lg 15/51 "/~" 16/~2 21/38 2Q/32 
402 ~rc'1~76~ l~/Clle 
A~4 ~V!(i'!766 1e/1~ 115/33 
417 ~(.-1 U113 le/37 
Al~ ~~H"1~ 17/012 
42"" r.,{{\ 1 Cl!23 17/01g 
A21 ~ ~ H1J~ 17/15 
424 ~V\''''3~ 17/21 

. 426 I} Ii' 1 ~14 J 17/28 
42A rJlV1\~!52 17/J~ 
43~ (;'1010101 17/44 
AJ2 IlI:.-11 ,." 1 18/012 
A34 (JI L' 11l1' 1 1~/l1 
A3~ 1l!!.111tlA 18/1g 
A~8 "'I(j 112v.l 18/28 
4.01 CH'i 127 18/31'; 
442 "'''1137 18/4~ 
•• 4 I~ Vl11 o4!5 18/52 
A46 f'II~H l!)J 1~/"'2 
4.8 I~,~ 1155 19/13 
A~\!I .H-111" ~ 19/23 
4~2 ~~12"'4 lQ/3~ 
A54 ("'11214 lQ/JQ 
45f'5 ~Vl1231 2 til 11'112 
4!;'i8 "''''1244 20/1. 
4b0 t~ 111115 3 20/22 
A'i2 IHq 2t5J 20/31 
ACA ~lq:il7 4 201/41 
.\615 rH'I13 01 4 2(21/~~ 

A68 "'1111313 21/~2 
..,01 f'l\1f11331!1 21/16 
ALTER (~fAIlI422 ll'1/22 
ALTPlJ l'I (JlQI 41'11 (., 5/2' lQ!/IU 
ALT~l r""",~ 5 frlI 3 11/4. 11/54 11/~5 
4LT~E L!JvHU72 5/25 11/34 11/52 
AUTOF: Cl!tII~22~ 31/32 31/40 
fUO ~~CII147 e/~2 12/012 12/12 
fUI1EQ ~~1361c) 12/11 21/41 
C0774 I'IIVln~f'i7 ~/34 12/18 12/33 
C10t'10 tH:1C111'1 6/26 1~/~0 14/31 

_ .... - .. -.. 



C I 4/; ," 1-1 <:1 (71 5 ~ t;/3R 12/26 
I':t6 I~ I:H~ 131/1 6/17 
C1Fi3'~ I)I,~ VI 127 6116 
C21Jl ~v'1b34 22/::>6 23/58 25/38 2~/50 2(5/03 
Cod r~ V! 0 ,I 7 7 5/43 1Q/15 20/03 
C .d~ 1 ~ t1il 1 . ~ 4 5/48 101/"'6 ,11.litt\0~ 

Cb4 l~vj"l:.'15 6/14 
r:!'i4(/~ f'iA~1124 6/13 
Cb ,,. ff.j'I 1 vi ¥l 5/44 21/11 21/25 
C f. ,;., II. [,1./,:1110 f5/~6 7/0'1 7/13 7/20 7/24 
e77 .. r~pvi131 15/24 11/06 12/2g 
e71< QllI0!126 fi5/15 
CAU:II !!![)!V'vl71 5/36 ~/41 13/28 
CALIS r~"'ii\~7~~ !5/3e; 8/26 8/45 13/09 13/25 21/08 21/22 
CANi',n ,~~,? 5 AI 7 13/1~ 37/57 
CCNIQ I":~ 1 ::>:3 3 ~3/4V1 23/57 
CD 1 v I;> 11;."~ b 2,~ 1 3/2~ 13/36 
C l1 511 q ;/ I" .~ 4 .~ ~/44 8/57 



~:1I47 .""AIN 

coveD OH-H1113 6/04 7/0g 1/14 1137 
CHAR ~0237'" 32/13 33/38 33/41 34/31 35/~1 35/27 37/25 
t:HARl (.lIi!124(t110 3!5/09 
~H A. 3 r;1lA24~5 35/11 35/14 3!5l1g 

CHORI rnrJ!2425 35/16 3~/20 3!5/32 36/14 36/17 
CI-IRET 1llr.12424 3!5/01 3!5/13 3'!5/21 3!5/;'H 
CIDIV 001}1062 !5/29 13/27 21/10 21/24 
ClOT IHHH 11 6/02 7/J~ 
CJPUN ~Vl0I426 1Q1/C1,14 10/20 
eNlOC ~HI)1 VI 12 1~/20 115/35 
CPT~. !'I \1 VI 121 6/10 7/16 2e/4~ 
CREAn ~H.1~ 11 f/1 5/52 1(71/018 
CRLF ~\II241~ 6/35 32/15 35/23 
CTABZ ('1 ~t717 31 15/18 1!5/41d 
CTRPU lJIV'V!4rJ12 5/22 1 PI II)}e 
CTR~l r11!1td451 11/1~ 11/18 11/27 11129 11/32 
CTRR2 W~~471!1 11/25 11131 
CTRRE O'·~ii!4147 5/23 11/\3 
CYCLE "'(:'~122 !5/4~ 3(71/23 
eYCTS !W2161 3P!/28 31/P14 
OECOC [Aro'!23t1 34/13 34/32 34/34 34/42 
OE.COT (;'IV'232~ 34/20 34/25 
tlECIJ !.1V1~334 34/21 34/20 
OECTB ~~"'2353 34/07 34/42 
!)EL VI(7,IiI~163 !5/3V1 11/~~ 
i1EL1 VI~~HH'i4 5/31 12/36 
DELAY ~hh~344 !5/32 9/02 
OEVC1 00tl12.c11 7/41 1/~2 

it VC2 "10111246 7/39 7/4f) 
nEVeD 0I;;'riII231 1/12 1/18 1132 7/44 
!)EVRE fI1~~122 -'/11 1132 7/45 
[)LOOP ~~('I273 8/U5 8/20 
oven ri'I,~0114 e/0~ 1/11 ., 117 1122 "/4g 
EGGS ~iI'2L'156 29/14 31/41 31/4!'~ 
EHALT 0~6~76 !5/~2 18/P!!5 HI/11I' 16/29 11/~6 1'/12 11/18 17124 

17/32 17/41cJ 17/46 18/06 18/18 18/24 18/33 18/42 
18/49 18/~O 19/10 U~/20 19/27 19/3t5 19/5A 20/11 
201/19 2~/28 20/3(:4 20/47 2""/55 21/13 21/27 22/05 
22/10 22116 22/22 22/32 22/4~ 22/48 22/54 23/05 
23/12 23/19 23/28 23/49 24/08 24/17 24/26 25/0.11 
25/20 25/34 25/<46 25/57 26/019 28/20 28/21 26/38 
215/48 2'/05 2'/26 28/04 28/P16 28/08 28/10 28/12 
28/14 28/16 2e/18 28/21 28/23 28/25 28/27 28/29 
28/31 28/33 2A/~5 29/08 

ENnIT PI~2100 /5/08 3t'1/C1!2 
ENTt:R ~~21~"1 5/~9 3~/04 

ENTYM ~1i3273~ 43/10 43/44 
EPRIN ffl(~2234 31/37 31/48 32/012 
ER ~~I(H'76 5141 ~/42 
ERET f~t'l22"'2 31/24 31/313 
ERR l~Vl2173 ~/41 Jtl16 
ERR1 ~~221~ 31/23 31131 
'RQCT 0102114 3ffl II'! 9 3111/16 30/42 31/03 31/27 
,SW I T ~Vi2113 29/09 ;jQ!/08 30/15 30/33 31/"" 31/21 31/33 32/02 

32/1[11 
FI~ST ~(I\OI1t1S 6/~7 7133 
FLOT ~VlQl7"'3 1!5/12 15/16 1!5/33 
FLTCT ~IIH"752 1 !5 1171 3 15/"'6 15/ 01 9 15/11 15/28 1!5/30 15/32 US/57 
GET IJI~Jlet645 6120 11/\ 4 11/16 11137 11/45 14/20 



~"'48 • ~1A I r~ 

r, ~ T 1 "VI~ti54 14/22 14/27 
GET:? (:l\l/IffHS57 14/25 14/31 
r.aOl) r~IiI~1415 6/31 12/rtl3 12/(118 
GOODE !'IV'l13!'1i5 12/V'7 2114k'1 ,~"~ 

HEADE ~VJ2253 32/05 32/19 
HERE ~001f.l1 5105 6/4b 
HSPU~ 1"~015;1 6/<110 13/33 14/~2 14/08 
HSREA ~i!H~1~6 t5/3~ 13/017 14/20 
ICHj\R Plol12246 30/45 32/13 
!C~LF 0~225t1 312l/41 32/C11~ 32/10 
IPIV ~~\lJtJl2t'i7 5/2 0 8/11 44/11 
IGET ~~~133 6/21!l 1~/24 15/34 
I IINT 1?I\A?l12.; ~/12 15/!'11 15/'3 22/012 
IMESS (,1~2245 32/(114 3211~ 
II-.Jl T I"" :1 ::, 15 2 e/12 1C11/\2 11/13 11134 13/r112 Uj/1:ll2 
INTEM 0;1111622 13/C'18 13/34 1:5/35 
IPDEC 1i''''2252 30/43 32/17 
~PFLT ~~f/11'1!130 15122 
IPac.;r ~~2251 32/rtlg 32/16 
tPUT ~H''''131 e/lR 1~/18 15/t'!5 l!'U 1~ 
lioiDER eV!01~4 6/21 15/~A 

IRFLT rJt l!" '.i113 tl 6/23 
ITR f) r., 21 1 1 6/38 3V1/~5 3~113 3~/3V'l 
ITRCT IAlll2112 30!/t.16 3r~/14 30/27 30/31 
TTVPE 1JI'''2247 32/14 
IznCT !Ai)l '" 1 ~ 4 6/37 12/0Q 12/13 
1<17 ~~~~132 6/19 15/16 
K401 rAr.1~176 7/03 16/13 23/33 
KtVS I~ l" 27 4 4 4'/Hi 41/24 4\/34 41/39 42/!)!6 42/13 42/20 42/2~ 

4';/27 44/"llil 
Kt-.. vi V' :2 7 5 k~ 41/35 42/~4 44/13 
1<5 IJHil2747 41/36 42/"'5 42/C1!7 42/~~ 44/12 
LAST (~tJ, IJIl1' 61"'8 7/42-
LEDR ~~ ~ (17 2 5/37 
Lt"JGT rn(lt~14~ FI/27 1~/1!:; 1~/:'!4 11/26 11/53 12/32 
LOCI( ~(7I274.; 41/18 41/27 4'/~b 44/~e 

LOOP Vl.'I/H'7::> 5/40 10/1i'l0 16111 16130 1711i'7 11/13 17/19 17/25 
17/34 17/4C! P/S1 18/"'9 18/17 18/26 18/34 18/43 
18/5e 18/57 19111 1~/21 19/28 U:l/37 1Q/'H 20/12 
:2~/2;(, 2'1/29 2~/~9 2C11/48 20/56 21/14 22/~6 22/11 
22/17 22/23 22/~3 22/41 22/49 22/57 23/0f') 23/13 
23/22 23/~1 :i3/52 24/0Si1 24/18 24/27 25/~8 25/21 
2!i/35 25/47 2'5/~8 26/H~ 26/21 26/2e 20/39 25/49 

27/12 271"-.7 2R/3b 

LOOPR ('!~2121 31i1/0I4 3l~ 111 J~/?l 31/12 
r11~iIl V10~.322 7119 7/47 A/25 8/~9 

'1DCTR ~~Jr)lJIiI2 8/r?lj R/13 A/~2 

"1ESS V1~2255 15/3~ :32/12 J3/t'b 33/39 A4/f'J.J 

t.1fSSR t'lt'J24:?O 33/2t: 33/'9 ;~3/41 34/()\9 35/23 35/33 3i/~~ :;)7n2 

MLOOP ?l1~("26~ 8/C114 8/~~ 

HSAV r1...1 ~ ;~\" j 8/~2 8/111 8/12 8/21 8/23 .. 
MULT 1A'~~25!l 8/~1 44/1~ 

"lOEX v1~2152 3 171 /37 j('I 15~ 

NUCAL ~r~27 4", 4~/35 42/\7 42/22 42/28 43/46 4"/~o 
,t"\'!r'!t;!" 

I1CTAf:3 00~:S43 34/04 34/~4 

OROIN ~v'~737 41/22 4114~) 41/41 ,s2/3~ 43/45 44/1114 

OUT vH~1t1611 13/13 13/?fl 

PASS ~ 1)\ tl1 \~ 7 5/51 
PASSE (1,.:11363 21/32 21/4~ I;lQ/:?2 



12112149 .MAIN 

prENT Pl0!21~1 30/3g 30/44 3~/4e 31/02 
F'OEC ~~231ft1 32/11 34/P15 
F'E.XIT 0v.'~27~ 33/42 34/17 37/1e 
'FL T ~iI'I"565 !5/25 15/22 l!5/P1t 
FL 11 0"'O!fS7~ 15/0!i) 15/14 

F'OCT r'lV123014 32/16 34/012 
P~GEN "0!302~ 4'/21 
PTIME ~t12eifi2 !5/33 411'1/16 
PTP. V1e'1I!1r'!1J 6/43 14/05 l'/Pl6 14/11 1./13 18/1. 18/09 18/15 

16/18 16/1Q U5/28 16/35 18/38 17/16 17/17 17/22 
17/23 17/29 17/30 17/31 17/37 17/3g 17/4~ 17/4tS 
17/'7 17/'Q 18/03 18/0l~ 18/07 18/12 1"/15 18/20 
18/22 18/23 lA/2g 18/31 18/32 18/37 18/39 18/40 
18/.e lA/4ij 18/!53 18/5~ 19IPJ5 19/14 19/31 19/45 
20/06 201/U5 2P1/23 2l'1/32 20l/.2 2Q1/51 2121/52 20/54 
21/03 21/~~ 21/~7 21/17 21/11i) 21/21 

PTQ. lAIHH:'I12 6/'4 . 13/~3 13/04 1'/23 1./25 22/04 22/01i) 22/15 
22/2(0 22/~1 22/44 22/46 22/~2 22/~3 22/56 23/02 
23/01' 2J/r~~ 23/10 23/11 23/1tS 23/18 23/21 23/25 
23/26 23/27 23/30 23/36 23/38 23/39 23/48 23/51 
23/57 24/1'13 2'/0~ 24/07 24/12 2'/14 24/15 24/16 
24/21 ~4/'-3 24/24 24/25 2~/"'3 25/~~ 2~/06 25/16 
25118 2!5/3~ 25/32 25/42 25/44 2!5/53 2~/!55 2tS/ra5 
26/017 215/14 2tS/16 26/31 26/33 26/42 26/44 27/1216 
27/07 27/~~ 27/18 27/1g 27/21 27/31 2113. 27/36 
29/~3 29/t'14 29/016 

Pl!I\IDA 0I1A~1~6 5/eiP 101/11 10/t. 10/15 
Pl!"IiJE LJI~'1'I!427 10/13 1~/29 
-'Ul\JRE ~0I0144 ~/2g 101 /2g 101/35 11/"'5 11/10 

LJT t'lk:?~b24 15/18 14/1212 
F'urt 0~HHi41 14/11c1 14/1~ 

P.24f21 0I1t12455 35/14 36/23 
P.377 (.110\2357 33/31 34/56 36/08 
p.Ae1 N'2363 33/1'7 . J3/4~ 34/1~ 34/52 J~/24 37/04 37/21 37/45 
p.AC2 "'(.12354 33/28 33/43 34/03 34/Q1tS 34/~3 35/25 37/13 
p.Clt ~024!52 35/0g 315/2td 
p.C12 "'~'453 3~/28 3~/21 37/P!1 37/14 
p.C15 0[.12454 35/26 36/15 38/22 
P.C.0 t1~2456 3e/12 3f5/24 37/26 
~.C6'" ~"23~5 34/ti12 34/23 34/27 34/55 
P.C7 AIil2451 35/17 315/19 
P.LST "1tI227' 33/41 35/29 
P.T_S ~~23e5 34/U5 34/54 
~001 ~1Il136f5 ~/2UJ 21/37 22/02 2g/31 
~02 '11/11373 221P!8 
Re4 A~1J77 22/13 
R06 ~V;l14~4 22/19 
~(7.1\ i" ~~ 1 411 22/'-5 
~ 1 r" ~1i11422 22/35 
R1\ "'kl1431 22/43 
R12 r,,0144rt 22/51 
~H4 ~~1447 23/01 
Ql~ :;'11114!55 23/08 

18 ~~t463 23/15 
'2'" CII~\473 23/24 

R22 PI:JJ15P1~ 23/3~ 23/55 
R~tS i1v:!1535 24/Pl~ 

R38 VlV'l1~4~ 24/11 
R4'" 0~1555 24/20 



~~5e .MAIN 

R.a2 ~",' 1. 565 2~/"'2 
IU4 ~.11574 2~/10 
R46 Ch116111.1 25/23 ~'l 

R4~ "HH625 25/37 
R!)0 QI~1t:i4'" 2~/49 
R52 Vll!lld!52 26/02 
R54 I:W \ 663 26/12 
R56 1i1V11675 28/23 
R~8 VI~'7~3 26/30 
Rfq (~i}1171!) 215/41 
Rf-2 1i!1"17~(j 27/02 27/11 
~';2A l/l1i\1756 27/17 21/27 
~b4 \11(1;1741 27/14 
~b6 W'H757 27/29 27/41 
~t'~ irh12~13~ 29/02 29/11 
Rb9 "IvI206') 29/12 29/20 
~().T ~,~r,,14t) 6/3~ 11115 11/20 11122 11/42 11147 11/49 
ROERR C'1~H1~17 15/21 11/~1 11/36 12/02 
~l)WT Vi ,,,,;, 53 4 11/1.'12 11/28 11/'4 12/16 12/3~ 
~H.R It1.H1151 6/34 12/~4 12/14 12/16 12/37 
Rf:TlJR 1~~)211!) 30/17 301/23 30/53 31/13 31/15 31/2g 31/31 31/45 

J2/06 
~FLT 0·H'!711 5/27 t;/23 1~/23 

~FL T1 L-I Ii' ~ 717 15/301 l!5/~P 1!5/3g 
~VT~lP ~0~730 43/&119 43/47 44/f113 
~ZCTR 11 VI i114 i.'\ 6/25 13/31 14/33 14/34 
~ AV~' IiH1212\tJ 30/20 3'''/26 30150 31/f1!4 31/19 31/26 
SAVl "~'2117 30/19 3i1J/25 30/51 31/05 31/18 31/25 31/44 
SAv2 01'12110 30/1A 30/24 3"'/52 31/"'6 31/17 31/24 ~ 

SCOI'C" A ~1tl26G17 41/09 41/17 
~CnRE ~02b02 4111/16 41j11/23 41/04 
SESOU ClIlA2752 41/1V1 44/15 
Sf. TIJP VI Mh.174 5/3g 16/"3 16/'118 16/15 17/02 17/09 171 U5 11/21 

17/28 11 /36 17/44 18/02 18/11 1A/1g 18/28 18/36 
18/45 16/52 19/02 19/13 19/23 19/30 19/3Q 20/02 
20/14 2'/22 20/31 2111/<41 2121/50 2t/02 22/03 22/08 
22/13 22/1g 22/25 22/35 22/.13 22/51 23/Q11 23/018 
23/15 23/24 23/35 24/02 24/11 ~.4/21t'l 25/1112 25/10 
25/23 25/37 25/4g 26/02 26/12 2"/23 25/30 26/.11 
27/012 27/14 21/29 29/02 

STAwT vl,Q171 5/~7 6/51 7/015 
svTII-1 1.1027041 4!?1/16 4~/2g 42/31 44/06 
~~P/~l Ch1~ 415 li11/l11g 1111/17 10/20 1121/ 21 10/25 
~wPUN ~~~14t'4 5121 H1/08 
S.31;1 "'~~7I5il 41/19 41/38 42/26 4'/14 
TARZ ~l,"~7~2 15/41 
TIMA ~~2704 43/13 43/17 43/21 43/25 
TIMIj ,"J:,12711 43/14 43/18 43/2b 43/32 
TIMe '''~2717 43/15 43/34 43/42 
TIMF ~h11:J65 !5/32 U5/17 21/06 21/20 22/<45 22/55 23/20 23/29 

23/37 23/50 24/04 2.4/13 24/22 2!5/11J4 25/17 25/31 
25/43 25/54 28/06 26/15 26/32 26/43 29/05 

TIME)t ~~j(H 11)2 5/46 9/015 g/11 21/09 21/23- ,;<fi""'-,-

TIN1. ""~2545 37/41 37/~5 

TIN~. ChI! '- 5 At) 37/3121 37/56 
TINe. vH~~4bv1 37/01 37/41(1 
T I Ni) Ihl) 2471 37/11 44/1119 
TIN'1. ~10252!) 31134 37/3g 
TI"IN. (I\~2527 37/41 



~(11 "i 1 • "1 A IN 

TINO rA024',~ 37/10 
TINR. ~~~246J 37/Vl4 37/44 
~'NS. w~ 2~(,\ V) 37/18 37/29 

'lw. (~I1) 2 ~(J\ 3 37/21 J7/~8 .J7/54 
'I 1'" X • (l!'.1241:1~ .J7/03 37/2~ 31/32 
TRAI\J I~ i,j(1\ 1 4 j 6/28 11/~3 12/17 12/24 
TljMBL vh~? 7 4 ~ 41/l'!9 44/~7 
TYI'IE:. l~ r" 2 n 6 7 40/26 41/~6 43/1i18 
TYPE:. vhl~4~7 32/14 35/12 311j/t~ 36/011 37/012 
TYP~E ~112457 3~/"'1 3n/1d 36/'0 
W1Q1ti'1 11\ :~ VI 1 ~11 5/45 21(1/5"s 
w144 ~ ! .. ~ r}ll:~!') 5/49 8/35 
<l/AIT ~ IA ~ r, 7 ~~ 5/38 17/25 17/~3 17/41 17/50 18/1.'18 18/13 18/21 

18/25 lA/3~ 18/3~ 18/47 18/54 19/06 19/17 19/32 
19;46 212J/Vl7 20/16 2"'/24 2~/33 20/43 21/04 21/18 

WAIT~ t'II,~tilHl~ 5147 2 tI t 6 
WAIT)( Pli.1~ .. H' 4 5/38 51 (11 a/2~ 8/33 
wAITY C,:A'",31rj 8/29 8/35 
~HO ,., ':1i:~rl\ ~6 5/33 13/11 
X377 ~;,.~~ l'H 6/33 lllt 9 11/46 15/"'2 
)(CqlF iI\.,A~~152 6/35 12/1i'1S 13/14 21/3'" 29/20 
ltDEl r'hH~ 32 7 5/30 ~/42 8/45 8/~5 
XDEL1 (1lH1j2J ~/31 8/41 
X~E~C; (i'I\,o\~ 1 Sj 5/36 12/"'6 12/10 13/15 21/31 29/21 
)(CiRDF. Cl1 \-,,~ 1 7 :, 7/~2 115/14 10/21 16/31 23/34 23/41 23/53 
1(5Av t'II,~r'112 5IVJ5 ~/(:l3 ~/56 71e15 7/15 
'i. W lit; f~ I'll vi,~:~ 2 5 ~/45 8/43 
v' A IT ~1\(~32n 5/417 8/44 

d 1111 iii 1 ? III 6/~9 7/1~ 2~/44 
7.ClCT '" 11 < 3 QI J 6/37 34/0,1 
ZSUpp fIll12 3 6 2 34/11 J4/18 34/~8 34/51 37/~5 37/17 37/18 37/35 

j7/37 37/40 
.3DI iII'''21)?:~ 40/J5 
• A A'1i J (1,) 22.3;3 .31/4~ 31/47 3115 t 




