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NOVA III INITRUCTION TIMER 

AelTFUCT 
NOVA 811 INSTRUCTION TIMER 11 A MAIN
TENANC! PROGRAM DESIGNED TO TEST THE CPU 
CLOCK CIRCUTI 8Y TIMING THE INSTRUCTION 
SET. THE lIe MS TELETYPE CLOCK IS USED 
FOR CALIBRATION AND IS ASSUMED ACCURATE. 

MACHINE R£QUIREM!NTS 
NOVA-SII PROCESSOR 
A TYPE 33 OR 3S TELETyPE 

SWITCH SETTIN"S 
STARTING ADDRESS.2 PRINT TIMES 
STARTING ADORESS.3 PRINT TIMES IF IN E~ROR 

OPERATING PROCfEOURE 
LOAD THE PROGRAM VIA THE BINARY LOADER 
SET SWITCHES TO 3 
PRESS START 
T~E PRO"RAM WILL PRINT RU8~OUT CHARACTERS 
AND ANY INSTRUCTION TIME IN ERROR. 

PROGRAM OUTPUT 
wMEN THE PROGRAM IS STARTED AT LOCATION 
THRtE, ONLY THOSE INSTRUCTIONS wITH TIMING 
MALFUNCTIONS WILL BE PRINTED. WHEN THE 
PROGRAM IS STARTEU AT LOCATION TWO EACH 
INSTRUCTION TEST EO ALONG wITH ITS EXECUTION 
TIMt ~ILL 8E PRINTED. 
FOR EXAMPLEI 

INSTRIJCTION 
MOV 0,0 
ADD e,0 
AND e,0 
COM 0,0,SKP 
LOA 0,0 
STA 0,0 
ISZ 0 
oaz 0 
JMP ,.1 
JSR ,.1 
LDA 0,0,2 
LOA 0,'0 
LOA 0,'21 
L.OA 0,'31 
L.OA 0,'C'0) 
OIA 0,0 
OOA 0,0 
NIOS 0 
INTA III 

SKP8N 0 
SKPBZ 0 
DIVIDE 
MUL.TIPL.Y 

EXECUTION 
803 
803 
803 
1003 
1603 
lee3 
1802 
1802 
8 ill .. 
80 .. 
1503 
2402 
2002 
2601 
3201 
2202 
2202 
2801 
2202 
1403 
le8g 
8784 
8784 

TIMES 



A ••• a .MAIN 
Ii 
.2 
I~ 

•• .5 
Ie 
.7 
18 .e 
1. 
11 
12 
1~ 
1. 
15 
1e 
17 
18 
18 
2. 
21 
22 
23 
a. 
25 
2e 
27 
a8 
aw 
~. 

~1 
~2 
~3 
~. 

,e, 
,e.l 
I 
I 
I , , , 
I , 
I , , , , , , , , , 
,6,2 , , , , , 
'7, , , , , , 

PROGRAM DESCRIPTION 
THE FO~~OWING PROCEDURE IS USED TO CA~CU~ATE 
THE INSTRUCTION TIMES. THE TE~ETYPE 15 COM~ 
MAN~D TO PRINT A CHARACTER, A "INC" 
INSTRUCTION THEN RECORDS THE NUMBER OF TIMES 
A SMA~~ ~OOP IS ITERATED 8E,ORE THE TE~ETYPE 
8USY '~AG IS ZERO. THIS COUNT REPRESENTS 1" 
MI~~ISECONDS, AND IS USEO ~OR CA~IBRATI0N, 
A 11.1 WORD BUFFER IS 'l~LEO WITH THE INST~ 
RUCTION TO 8E TIMED, • CHAR. IS AGAIN SINT 
TO THE TE~ETYPE AND PROGRAM CONTRO~ IS TRANS. 
FERED TO THE BU'~ER, THE 8UF'ER II EXE. 10 
TIMES, wHEN THE INSTRUCTION IN QUESTION HAl 
BEEN EXECUTED 1 •••• TIMES Cl •••• ll' THE PROw 
GRAM THEN TIMES THE REMAINDER 0' THE TTY 
BUSY F~AG. THIS VA~UE IS SU8TRACTED 
'ROM THE 100MS CA~I8. TIME, THE DI"IRENCE 
REPRESENTS THE TIME FOR 10011 INSTRUCTIONS. 
THIS TIME IS CONVERTED TO NAND SECONDS 
'OR PRINTING. 
THE NUM8ER +1 IS MU~TIPLVED BY +2. IF THE 
RESU~T IS +2 THE MU~/DIV OPTION IS ASSUMED TO 
EXIST. IF THE RE8U~T IS NOT +2 THE MU~/DIV 
TIMES AHE NOT TESTED. TIMES REPRESENT THE 
NUM8ER (125252) MU~TIP~IED AND DIVIDED 8Y 
THE NUM8ER +1. 

~IMITATIDNS/MISC 
THIS PROGRAM ~l~~ NOT FUNCTION PROPER~Y wITH 
A TYPE ~7 TE~ETYPE. 
PROGRAM MEASUREMENTS FA~~ ~lTHIN + OR ~ 
GNS. A MEASUREMENT OUTSIDE THE RANGE 
+ OR • 21NS IS CONSIDERED IN ERROR. 



fit fafU!3 .MAIN 
In 
02 fUIZII12 .LoDt 2 
13 01112 11)12161 JMP '81 
I. 14101a 012161 JMP '82 
I~ 
16 010151 .I-DC ~I 
11 
18 01Z1051 010'10 ell BEGIN 
IS} .,11IJ&1 IIJflJflJ401 821 8EGIN.l 
10 IIJ 1411J &2 1401f1J00 P8WITI 1 
11 1115~ 011110 CALX8fU 0 
12 IUJII54 1111"211 %tRL'" CFtL" 
1~ 001SD 10J065 IM'SS. MESS 
14 !a1056 000510 CITAe, ITA8L-1 
1& IflJ057 111111 ltSU,,. I B8U,. 
16 1401it81 01;t161 f'BUFFI FBUF 
17 00i16l 02.5421 C23.201 23.20 
18 11118~ 1I1~101 TIMfXI • 1S} 10083 010112 Cli' 12 
20 11)11114 1IJ0.)107 IPOECI POEt 
21 {nllll& 11111101 MSAV' 0 
22 140ta86 177160 M211 -20 
23 !b01111 101D001 ZPOINTI .1 
24 11110 000160 elll 80 
25 1I)0j11 II)!b1a12. C2 •• 24 
26 0(11)72 101a1.l CIKP1' COM I,I,SKP 
21 11073 06;'51'41 eSKP21 8KP8Z 0 
28 !blhS74 1I)131!bl COIVI DOCS 2,1 
2S} 111111175 073311 eMUL.1 OOCP a,l 
31 1IJIII1IJ7e 1410100 MOOPTI II 
31 111ZI11 11111111 TiNII I 
32 111111 125252 C52521 125252 
33 
I. 011.11 ,I-De .00 
35 
10 el'll U12'll BEGINI 8ue I,I,IKP ,PIUNT 
31 11.11 112100 ADe 1,1 'DON'T PRINT 
38 1111.12 141052 STA I,PIWIT 
3s} 1IJ041~ 11112'10 SUB 1,1 
'0 00414 126521 SUBZL 1,1 'LOOK FOR MID OPTION 
'1 1111.15 13U21 MOVZL 1,2 
.2 11)0'16 01a301 OOCP 2.1 'MULTIPLY 
.3 11.17 1.0.11 SU8 2,1 

•• el'lli 0.4116 aTA 1,MOOPT ,ceo-I If' PRESENT. 
• 5 1110411 10.52 • J8R TIMt.R 
48 00412 152111 AOC 2,2 
.7 !b0413 071111 DOAI 2,TTO 
•• 141'"' 0111.521 JIR TIMfR 
,S} 11141~ 071111 DOAI 2,lTO 
51 1i11416 014511 JSR TIMER ,CAI-I8RATE ON 
51 01417 1.0153 STA I,CALIBR '111 MS CLOCK, 
5R 
5~ 



A III. ,MAIN 
IU 
12 01U2" 020152 Bi.Gal I.DA I,P8~lT 
13 140.21 l111i. MOV I,I,SZR 
14 01422 11'01'05 JMP 81::Gl , DON If PRINT 
05 11'1423 11'161"4 JSR 'lCrotl.r" ,MEADER 
186 00.24 1060"4 JaR 'lCRI.F 
11 0142~ 0i60&5 JaR 'IM':SS 
08 00426 000577 MEADE~ 
0; 
10 00.27 02011155 BEG'I I.DA I,CITAB 'INITIALIZE INST 
11 01.3[0 0401112e STA 1,211' 'TO BE TIMED, 
12 01431 034175 BEGI I.DA 3,MUOPT 
'3 "'043a 11'30075 1..0 A a,CMUL ,. 0043.1 1i)2407. I.DA 1,COlv 
1t) 00.34 02202O I.DA 0,'21 
16 1i)0.Je> 106.04 sue 0,1,8ZR 
17 00.36 112.05 SUB 1,2,SNR 
18 .,0.37 17~105 MOV 3,3,SNR 'A MID INSTRUCTION 
,~ 0044111 1111015 MOV a,I,SNR 
a0 1c114441 1c101c17&7 JMP SElia ,END UF TABI.E 
al 11.42 ",a4163 I.DA I,C12 
a2 00441 030072 I.DA a,CSKPl 
23 11.4. 034113 LOA 3,CSKP2 'IF SKP TYPE INST EXE 
24 00445 14a.14 SUB" a,0,IIR 'THE BUFFER 20 TIMES 
a5 01446 15a'15 SUB" 3,0,SNR 
26 "'0447 024071 1.0A 1,C24 
27 014150 1444117 STA 1,Tf-NI 
28 UI4~51 030157 I..DA 2,ltJUFF ,'ILL A 1K BUfFER 
ag 01452 1ilI3.160 1.0A 3,FSUFF PIITH INSTRUCTIONS, 
31 0114e3 1Il411lU STA 1ilI,0,2 
31 004e4 15141U INC 2,2 
3a 00455 15«5410. SUB a,3,SZR 
33 0045~ 1d00714 JMP ,-4 
34 
3~ I'tHU57 0541il100 INITI STA 3,1 ,INIT fOR' TEST, 
30 1ilI0400 054021 STA 3,21 
37 00461 152220 ADeZR a,2 
38 015462 151220 MOVZR 2,2 
3g 00463 0"0031 STA 2,31 
~0 00484 0O.451 JIR T1ME.R ,WAIT IF TTO ~USY. 

41 0048& 071111 DOA8 2,TTO 
42 0046e» 01U4.7 JSR T lI'H:.R 
4J ~0451 102400 sus O,0 
.4 ~04'0 02.1~0 1..0. 1,C!5252 
415 IUJ.'1 .,34107 I.DA 3,1~UfF 
46 0041a 030071 1.0. a,Tf.N0 
41 IUJ47 J 151200 MOVR a,2 
48 01474 151103 MOVR 2,2,SNC 
.8 0041e> 00".0. JMP .+4 
5O 01416 1525a0 Suezl. 2,2 ,NO"SKIP INST 
~l 00411 071111 DOAS 2,1TO 'START THE lTO 
!!S2 00"00 001410 JMP 10,3 'EXIT TO BUfFER 
SJ 
~. 00~01 1~2~20 SUBZI. 2,2 'SKIP INSTRUCTION 
~H5 00002 071111 OOAS 2,TTO 'START TTO 
~tS 00503 00150O JMP U~0,3 'EXIT TO BUFFER 



AllIe .... IN 
II 
12 1111. 1I •• iU TINaR, JIR TU4f:R 'TIME TTO 
I~ il515 la.15:1 LO' I,CALI8R 
I. 111116 Ile ... 1 IUB 1,1 ,CeO-11K INST TIME 
15 11517 1:11181 LOA 2,Ca:l.al 
18 i001i 01."~2 J8R MULT 
17 IIIOU 1Ii11151 LOA a,CALleR Icel'.TIMf: PER INST 
Ii 1I0Ia 01 ••• 2 JIR .01'1 'IN NANO IECONOI • 
• 8 ,. 1.&13 0.4112 TLOOKI aTA I,TIMEX ,CCll.ACTU'L TIME 
U (/JISI" 1i1·UIJ21 LOA 1,21 Iccal.cORRECT TIME 
la .11515 1;".11 LO. 2,IT.8E-IT.8L,3 
13 11016 li12.2:S IU81 1,a,SNC ,THEORY-.CTUAL ,. 01017 USI .... NEG a,2 'C(2)·.OIF'IRENCE 
15 IIe2e 020171 L.OA .,ca. ICCI,-21 NANO IECONDS 
11 "11521 11a.41 aUBD 0,a 
17 III&a2 l4i1elOa L.OA 2,PIWIT 
18 IIloa~ 151 •• 6 MOV a,2,8EZ 
18 IIoa4 111105 JMP BU. 
21 
21 IUJ525 0:15 .. 57 LOA :I,I",EIT-ITA8L,3 
22 iiI.520 iUI •• I3 ITA :1,.+3 
al 0.027 01610 .. JIR 'JCRLf 
a4 ~11510 il61150 J8R 'lMtSS 'MESSAGE ABOUT 
25 ee5;" /110' •• I 'INITRUCTION TIMED, 
20 e.&32 0a.Ioa LO' 1,TIMEX 
21 i.OI~ IIIOle .. JSR 'lPUEC 'PRINT THE TIME, 
2' 015:14 011675 JMP 8EG 
28 
31 115:15 l1alll TIMERI AOC 1,1 'RECORD THE TIME. 
:I, 11536 111411 INC 1,1 ,'OR lTO TO FINISH. 
3a 11537 0OJ511 IKP8Z TTO 
~3 1110.1 111,,775 JMP .-a 
34 1116.1 "1' •• 1 J"'P 0,3 



A lalO .MAIN 
IU 
12 01042 112401 MUI..TI IUBC 1,1 ,C(1)*C(2) 
13 ~15'3 kHS.I05 ITA 3,MIAV ,RESUL.T TO C(0),C(1) 
I' 115 •• 03'166 L.DA 3,M21 
10 015.0 12t)213 MI..DOP. MOVR 1,l,SNC 
16 015.6 l1U211 MOVFc I,I,SKP 
17 1a00., 1.3221 AODZR 2,1 
18 140&50 17&'1' INC 3,3,8ZR 
I~ ~1051 011111J71. JMP MI..OOP 
li 111052 120211 MOYCR 1,1 
11 1t1~53 012165 JMP 'MSAY 
la 
13 li05. 05.115 .DIY' ITA 3,MSAV 'C(I),C(1)/C(2) 
l' il5S5 03'1615 I..DA 3,M21 'C(I).RE:MAINDER 
US 11556 125121 MDYZL. 1,1 • C Cl) .gUOI ENT 
16 151557 un l01 DI..OOPI MOVL. 1,0 
11 010150 142.12 IUS" 2,0,SZC 
18 IIJla0fil 142.10 SUB 2,1 
l~ 01662 120100 MOVI.. 111 
20 ~006-t 170'04 INC 3,3,SZR 
21 01110e. 01111713 JMP DI..OOP 
22 011156~ 151220 MOYZR 2,2 ,ROUND UP 
23 1IJ15ees 142432 8UBZ. 2,1,8ZC 
2. !a00e1 120.01 INC 1" 
20 111007111 ftHII2065 JMP 'MSAV 
26 
21 1521671 lill10 ITA8L.' MOV I,. 'INST TO BE TIMED 
28 00072 113101 ADD 0,1 
29 1111:)7-' l1J.00 AND 0,0 
30 1IJ0b74 1014101 COM 0,0,SKP 
31 0007~ 020100 1..0 A 0,1 
32 00076 0'IU100 STA 0,0 
33 00071 O10101 18Z I 
3. 0111010 01410111 DSZ 0 
35 11611 !/JlrtI'" 1 JMP ,.1 
36 11002 11104401 JIR ,.1 
31 ,UJ60-t ~2UUII 1.0A 1,1,a 
31 01614 1d22111J1II I.DA I,'" 38 111610 01al21 1..0. 0,'21 
'1 IIU1616 1122031 1.0. 0, •• )1 

'1 11111611 ldaale7 L.OA III,'ZPOINT 
.a Ileli 081411 01A 0,1 
.3 1111611 Illltal OOA 0,111 

•• ~1612 "llltal NI0S " 
.5 1/11613 1/161.,7 INTA III 
.6 ~161' 013.01 S"PatN I ., 11610 ta6JOl0 SJ(P8Z 0 
.1 1/11616 1d731tal DOCS 2,1 
48 tal611 07.)301 DOCP 2,1 
50 01elta ta1000" 0 



A 1111 ;"AIN 
11 
02 011112 ,RD)( 10 
13 
14 IIe21 011441 ITA8E. III ,CORRiCT TIMEI. 
15 IIe22 011441 lIe 
16 1062-5 001 .. 40 Slill 
17 11162 .. 11117~1 1010 
.1 11162t) 10J101 1611 
Ie 11626 110~11111 Ui01 
18 11627 1113411 1801 
U 1163~ IUIJ4l1Z1 181111 
12 IU031 111 .. 41 800 
liS 11632 1101 .... 1 81110 
14 ~163J 1503100 16140 
1~ 140634 141 .. 541 2400 
16 0116315 11'0'0 2600 
17 00636 1115151 2600 
18 0111637 1406200 3200 
1~ 1164" 104230 2200 
20 00641 1lJ14231 2200 
21 006 .. 2 100361 2810 
22 00643 1404231 220111 
2J 006 .. 4 102510 1.00 
2. 106 .. e 10.1 111)0 1600 
2e 106 .. 6 12U41 88141 
26 11 •• ' laU .. 0 8800 
21 
28 1111001111 ,ROX 8 
2~ 
30 01650 0111111715 IM!.T' 11 
31 01651 010722 12 
32 0065a 110127 13 
3.1 110653 101061 13,1 
304 00615 .. IU073. 14 
3& 1lJ165e 100741 I~ 
36 IUi606 0014748 Hi 
31 111657 11II01e2 11 
31 110680 1011ee 18 
38 IUle61 001763 18 
41 IU6sa 1411011 18.1 
41 1111106.1 100770 III 
.2 106S4 010718 IU ." 1416se II UI14 U2 
4. 01666 011112 113 
4~ 1t10~e7 011021 11. 
46 006111 1111826 U5 
47 01671 111116 115.1 

•• ,,167a 011033 116 
48 01613 111141 U1 
50 00674 lUI 11 13 U1.1 
51 111615 11111145 118 
152 1111676 1111152 118 



A 1018 .MAIN 
01 
12 HEADERI .TXTI 'INSTRUCTION EXECUTI0~ TIMESI 

01ti77 047311 
0"'10 1e52123 
160701 0&2722 
0070a 1&a303 
.011" ,47711 
"!a114 12"118 
"1J71~ 1&4;S0~ 
140710 14'7"~ 
!J0701 1~ala5 
.,07UI '47711 
!Jl/li 1211118 
160712 144724 
I41l1a 14ii51~ 
00714 000la3 

13 
04 III .TXT! ,MOV 0,0 

007le. 147tH5 
00710 120126 
•• 717 120160 
140720 0,,4400 
.01721 0"~ll1 

0~ 12' .f)eTE &AOO 0,0 1 
00722 ,,42101 
00723 121i1l04 
160124 120160 
16072t1 014.00 
.01126 00(;011 

16 13' .TXTE ,AND 0,0 , 
00727 04711111 
10730 1201,,4 
141731 126160 
140132 004.01 
.0733 000111 

07 14. .TXTE II..OA fII,0 
11734 042314 
0"73~ 12f11111 
01736 120160 
.00131 014.01 
.0174" 000011 

18 151 ,TXTE &8TA 0,0 I 
00741 152la3 
01742 121101 
16.74~ 126060 
01,.4 004.00 
14114~ 010011 

I iii Ifjl • TXTE HSZ " 
iH'740 .51711 
10141 12rU32 
"07~" 004400 
001&1 000111 

10 17. ,TXTE lOSl 0 & 
11752 051504 
f/J115~ 1201a2 
.00754 004400 
.01&tI 1400111 

11 181 ,TXTE IJMP .+1 , 
01756 146712 



1118 .MAIN 
il757 12111e 
111751 120.,5 
"11151 il.5.1 
111112 111.1'1 

II 181 .TXTI 'JIR .+' 
11111 1151712 
i171. 121322 
""710 120.51 
11116. 111.111 
11117 Ililll 

12 III. • TXT! a.DA 1.'1 I 
11771 •• a:u. 
01771 121111 
Idl772 1201'1 
11177-1 13i3111 
"11774 12"2'1 
flI77D Ililll 

13 lUI .TXTI IL.DA 1,'21 , 
01771 1.231' 
11111 i21111 
1101111 1261el 
~HlIll 1313111 
1111112 1'.561 
illl~ "1.,1.,1 

14 1121 .TXT! HilDA 1.'31 , 
11"1. •• 2314 
111110 121Ul! 
Idlldl' 126.'1 
1d11lO17 1317111 
1I11lh' .1.111 
I UH 1 . i • .,II. 

Ie 113. .TXTI 'LDA I,'C'I) 
(41112 1.231' 
""U3 121Ul1 
.'1d14 126111 
IU"10 124311 
lUll' 1130311 
(UIHl 11.151 
_Hlai 11 •• 111 

I' II" .TXT! IDIA I,. I 
11.,21 1'~51' 
11122 12.,111 
Idl1d2~ 12&161 
IUl24 11 •• 61 
IUI20 111'111 

17 U51 .TXTI 'DDA 0,1 , 
11121 1.7151' 
rUla7 12111' 
IU131 la'I'1 
111131 •••• e. 
11132 •••• 11 

el 1111 • TXT! UNTA • I 
11'3~ 1.7311 
1,.3. {4.i72. 
IU,;'O i31i2" 
1'13e 11.'11 
• 1137 •••••• 18 117. .TXTI ,aK,eN " , 
Ill" ,'1523 



Ih1UI ,MA,N 
01~.1 041120 
IU~4a lallle 
1I1114~ 004.00 
01044 1i)00011 

01 
02 
03 U81 ,T)(T£ lOIVIOE 

rU04:; l-US0. 
1d104b 1.4526 
161164' 14a51. 
010fj~ 0"'4.11 
010~1 00i)001 

IU 11il ,T)(TE IMUL.TIPL.Y 
0UIS2 11152S if5 
~1.,153 115a31. 
16105. 1400311 
0105:) 165471. 
01056 120240 
011d~' 14046.0 
01061b 001000 

015 13,11 ,T)(TE ICOM 0,0,SKP 
1411e1 1.,103 
iU06a 1201115 
"'11663 12ei060 
"'11464 120000 
.Uld6~ f44~5~3 
iU06b 004520 
01061 14011'10014 

06 li,ll .TXT£ IL.OA 0,0,2 
01070 ,U231. 
01071 1201'21 
1b1072 1201lUS0 
,U07~ 12blb0 
01074 f404662 
,U070 f401l1000 

01 BI5.l1 ,T)(T£ 'NIOI 0 
01170 1.·U516 
141011 051117 
01UlfIJ 16302M4 
,Ulill 1604411 
01102 000010 

18 111,11 .TxTE &SKPBZ 0 
0U0~ 04151523 
11'11104 .,411al 
,Ul10 la~13a 
01116 12it5060 
"'UI' 14016011 

Ii 
10 
II 01110 000000 BBUFI 0 
12 000rU2 ,MOl( UI 
13 003060 .L.OC ,.gPSl 
1. 000010 ,HOX 8 
Ul 
18 030e0 014017 ,au,. OIZ TiN0 
11 03061 002402 JMP -,+2 
1* 03062 11'102."2 JMP -,.2 
ttl! ~'''A' 12111., 'II 88UF ,~ uvuvv .. ., ....... 
20 030e4 11'100504 TINSR 





• 1012 .MAl~ 
01 
02 
13 
14 
05 
Ie 
17 
18 
IUJ 
11 
11 
12 
13 
14 
1& 
lti 
17 
18 
1~ 
20 
21 
22 
23 
24 
2~ 
26 

03i80 
0311186 
031567 
03170 
03071 
03072 
1531D7~ 
031117. 
1307& 
03076 
03077 
13100 
III~Hll 

0545'~ 
011f"'4 
031,UII 
la45'1 
11121010 
12~U2 
12~7i11 
12J401 
151'"1 
1241111111 
00 •• 62 
010771 
002531 

,TTO NON INTERRUPT PACKAGE 
,"MESa" PRINTS ASCII MIISAGES AS SPECI'lEO BY ASSEM8LH 
'"CHAR" PRINTS ASCII CHARACTOR, ce0lR,Ce0lL MUST BE 0 
,.ILL RETURN .2 I~ ce0lRtlll,CORRECTS THE PARITY,33 SIMULATE 
,"TYPE" PRINTS C(0)R. MUST HAVE PROPER PARITY. RETURN IS 
,TO CALL.l,REPLACE TMll ROUTINE WITM INTERRUPT TYPE If DESIRED, 
,"CRL'" PRINTS A CARRIAij! RETURN 
,"POCT" PRINTS Cel) IN OCTAL ~OLLOWED 8Y A TAB 
,"PDEC" PRINTS Cel) IN DECIMAL,LEADING ZEROS SUPPRESSED, 
"OLLOWED 8Y A TAB, 

MESSI aTA 3,MfaSR 
ISZ MESSR 
L.DA 2,a,3 
LOA 1,C377 
L.DA 1,1,2 
MOYL.-' 1,1,SZC 
ANDS 1,0,SKP 
ANO 1,0,SKP 
INC 2,2 
COM 1,1 
JSR CHAW 
JMP MESS.4 
JMP 'MESSR 

,PRINT A TEXT MESSAGE 

'C(2) POINTS TO MESSAGE 
,A 8 BIT MASK 
,C(2).OATA WORD 

'Cel)-DATA CHARACTOR 
'INC TO NEXT WORD 
,FL.IP MASK 
'PRINT 
'ANOTHER 
'L.AST 

RIGHT 

21 ~311a ~21~2~ ZOCTa 
28 ~;'HIII3 101111W11 

LDA I,CH24. 
MOV 1,1,8KP 

2~ 
30 
31 
32 
3-5 
3. 
3~ 
36 
37 
3a 
3g 
40 
41 
.2 
.3 4. 
.5 
46 
'7 
.1 .g 
50 
51 
52 
53 
54 
55 
Sti 
57 
5' 

0311. 020170 POCTI 
03110 03,433 
0311/U5 11111'1113 
1113117 ~31D441 PDECI 
0~Hll4 020517 
13111 1115.4.7 
03112 141.45 
03113 rU50411 
111311' 1111110100 DECOCTa 
03115 010777 
03116 03 •• 42 
03117 020513 
ta3121Z1 1!5110S 
03121 rU10.40 
13122 034.35 
03123 1112'"1 
0312' 1.6512 DECOT' 
0312& 011i'15 
03126 1'6'111 
03127 111341171 
03131Z1 111.00 
03131 11100773 
13132 151235 DECP' 
113133 03.11111 
11313. 05.423 
03135 183110 
13136 1111.423 
03137 000755 

LDA 
LOA 
JMP 
LOA 
LOA 
STA 
STA 
STA 

" 

0,C61 
2,OCTA8 
,.3 
a,DECT8 
I,CHa4. 
3,RADRET 
I,Z.UPP 
2".1 

liZ ,-I 
L.DA 3,RADRET 
L.DA I,CHTAS 
MOY 2,2,SNR 
JMP CHAR 
L.DA 3,ZSUPP 
IU8 11,0 
sueL-' 2,1,SZC 
JMP DftP 
sue 2,1 
LDA 3,CBI 
INC 0,0 
JMP Dl£COT 
MOVZR-. a,a,aNR 
LDA 3,tOI 
STA 3,ZSuPP 
ADD 3,. 
JaR CHAN 
JMP DECOCT 

,PRINT Cel) IN OCTAL 

'PRINT Cel) IN DECIMAL 
,SUPPRESS LEADING ZEROS 
,aOTH ENTRYS PRINT NUMBER 
,THEN TA8 TO NEXT POSITION 

'A"LDA a,TABLE" INSTRUCTION 

'SETUP "TAB" AT END 

,1' TABLE ENTRY-a 
,EXIT wiTH TA8 
'ZEROS SUPPRESS STUF 

""ORM THE DIGI T 

'C(0).DIGIT 
,MAKE ASCII 
'PRINT 
,GET NEXT DIGIT 



· _ •• 'S' 
... & ..... 

A .1".. '" ,n" ... " 
111 
la 
I~ 2131421 0314a5 OCTAB' LOA 2,,+I+,-OECCCT 
1114 03141 laleee leeele 
IS 03,.2 01ilae 10000 
06 0314" 0"1000 1000 
01 03144 100Ula 100 
Ie 03,4& 010111 la 
Ii 03146 010e"1 1 
10 03141 000111 1 
11 
12 IU1S1 130435 OiCTBI LOA a,,+l+,-OECOCT 
13 000e12 ,ROX 1e 
14 i~HSi iQ2~4ae 100iUJ 
1~ 03152 01117511 1000 
16 0316.) 0101 •• 100 
17 ~3154 IUltl012 10 
18 0315~ 010101 1 
1~ ""'H60 k10!d100 0 
20 !d0ra110 ,ROX 8 
21 
22 03151 Ililllell laupp. III 
23 03US0 0111 III lise RAORET. 1 
24 
2t) 03161 0544.a CHARI STA 3,CHRET ,PRINT Cee) RIGHT 
26 03162 1113as MOVZS I,I,SNR 'RETURN .2 I' NULL 
27 03163 rall."l JMP 1,3 
28 031'4 04ii •• ra STA e,tHSAV 
2i 03,,~ 17621014 ADe 3,3 'COMPUTE THE PARITY 
321 13188 11111110 AOD 1,3 
31 IU18? 16~.0. ANO 3,I,SZR 
32 03110 000115 JfIIP ,-3 
33 03111 1766fUI suBCR 3,3 ,COMBINO PARITY WITH CHAR 
3. 1113172 1204;'2 LOA I,CHSAV 
315 ,,3173 16J3ee ADDS a,e 
36 
31 e~H74 e34426 CHARll LOA 3,CHTAS lIS THIS A TAI:I 
38 213175 1164es SUB 1,3,SNR 
3i 03176 ellU01 JMP ,." ,ye;s 
41 03171 0S4434 JSR TYPE 'NO PRINT IT 
41 1:121110 el24a:l JMP 'CHMET ,fXIT 
4a 
43 e32el 120424 LOA I,CHORZ 'SIMULATE A TAB 
.4 luaea 034424 LOA J,CHAR7 'VIA 1 TO 8 SPACES 
415 03203 1174,,5 AND I,:I,SNR 
• 8 0321 • 082417 JMP 'tHRET 
41 03210 02"4a2 LOA ",CHa.1 
4' 03216 18 •• 28 JaR TYPf 
4~ 83211 111772 JMP ,-8 
51 



A 1114 .MA1N 
III 
02 
03 
04 13210 1i1544211l CRLI" STA 3,CRLlfR ,SAVE RETURN 
05 03211 020410 LOA 0,C21~ 
06 ~321a .14747 J8R CMAH 'PRINT CARRIAGE AND L.F 
07 03213 1i121i5405 LOA 0,C212 
illS ",3214 004745 JSR CHAR 
I~ i321~ 102401 SU8 0,0 
1111 ",J2lts "40407 aTA 0,CHONZ ,CLEAR HORZ POSISTION 
11 13211 1412411 JMP 'CRI.'R ,E)(IT 
12 
13 03220 000212 C2121 212 
14 03221 ",tU11215 C215' 215 
10 IiIJ22it t40~11111 CHTAtJl 11 
16 WlJ22J IU141il0 CHRlTI I 
11 163224 Ii111lra000 CHSAV' 0 
18 0J22~ Idlh'Id"''' CHORZI 0 
lSi 03226 0000"7 CHAR7' 7 
20 1/13221 00.241a CHa.la. 240 
21 03230 .00100 CRI.,'R I 0 
22 
23 03231 000377 CJ77. 377 
24 1113232 1400000 MtSSRa I/) 
2~ 03233 1454408 TYPE. STA 3,TY'PRET 'TYPE THE C(I)R IP 
26 03234 010711 18Z CHORZ 
27 id3i1i30 146~511 SKPBZ TTO 
28 IJ23e> 000777 JMP ,-1 
ai ",3237 ~61111 OOAS 0,TTO 
30 13240 002411:11 JMP 'TYPRET 
31 03241 01~000 TYPRETI 0 
32 
33 03242 1tJ1/l1i111l011l LASTI 0 
34 
30 ,END 


