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ABSTRACT

NOVA 800 Instruction Timer is a maintenance program designed to test
the CPU clock circuits by timing the instruction set. The 100 MS
teletype clock is used for calibration and is assumed accurate.
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NOVA 802 INSTRUCTION TIMER

ABSTRACT
NOVA 828 INSTRUCTION TIMER IS8 A MAINe
TENANCE PROGRAM DESIGNED TO TEST THE CPU
CLOCK CIRCUTS BY TIMING THE INSTRUCTION
SET, THE 102 M8 TELETYPE CLOCK IS USED
FOR CALIBRATION AND IS ASSUMED ACCURATE,

MACMINE REQUIREMENTS
NOVA=802 PROCESSOR
A TYPE 33 OR 35 TELETYPE

SWITCH SETTINGS
STARTING ADORESS®=2 PRINT TIMES
STARTING ADORESS®3 PRINT TIMES IF IN ERROR

OPERATING PROCEEDURE
LOAD THE PROGRAM VIA THE BINARY LOADER
SET SWITCHES 10 3
PRESS START
THE PROGRAM WILL PRINT RUB=OUT CHARACTERS
AND ANY INSTRUCTION TIME IN ERROR,

PROGRAM OUTPUT
WHEN THE PROGRAM IS STARTED AT LOCATION
THREE, ONLY THOSE INSTRUCTIONS WITH TIMING
MALFUNCTIONS WILL BE PRINTED, WHEN THE
PROGRAM IS STARTEULU AT LOCATION TWO EACH
INSTRUCTION TESTED ALONG WITH ITS EXECUTION
TIME wILL BE PRINTED,
FOR EXAMPLE}

INSTRUCTION EXECUTION TIMES

MOV 2,2 803

ADD 9,0 803

AND 2,0 803

COM @,02,8KP 1003
LOA 2,0 1603
§TA 0,0 1603
182 @ 1802
DSz o 1802
JMP ¢ 804

JSR ,+} 804

LDA 2,2,2 1623
LDA 2,00 2402
LOA 3,021 2602
LOA 2,031 2601
LDA Q,0(02) 32014
DIA 02,0 2202
DOA 2,0 2202
NIOS © 2801
INTA @ 2202
SKPBN @ 1403
SKPBZ 0 1599
DIVIDE 87904
MULTIPLY 87904
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PROGRAM DESCRIPTION

THE FOLLOWING PROCEDURE IS USED TO CALCULATE
THE INSTRUCTION TIMES, THE TELETYPE I8 COM=-
MANED TO PRINT A CHARACTER, A "INCH
INSTRUCTION THEN RECORDS THE NUMBER OF TIMES
A SMALL LOOP IS ITERATED BEFORE THE TELETYPE
BUSY FLAG IS ZERO, THIS COUNT REPRESENTS 100
MILLISECONDS, AND I8 USED FOR CALIBRATION,

A 1080 WORD BUFFER I8 FILLED WITH THE INST=
RUCTION TO BE TIMED, A CHAR, IS AGAIN SENT
TO THE TELETYPE AND PROGRAM CONTROL I8 TRANSe
FERED TO THE BUFFER, THE BUFFER IS EXE, 10
TIMES, WHEN THE INSTRUCTION IN QUESTION HAS
BEEN EXECUTED 10002 TIMES (10008+10) THE PRO=
GRAM THEN TIMES THE REMAINDER OF THE TTY
BUSY FLAG, THMIS VALUE IS SUBTRACTED

FROM THE 10@MS CALIB, TIME, THE DIFFIRENCE
REPRESENTS THE TIME FOR 10028 INSTRUCTIONS,
THIS TIME IS CONVERTED TO NANO SECONDS

FOR PRINTING,

THE NUMBER ¢1 IS MULTIPLYED BY 2, IF THE
RESULT IS +2 THE MUL/DIV OPTION IS ASSUMED TO
EXIST, IF THE RESULT IS NOT «2 THE MUL/DIV
TIMES ARE NOT TESTED, TIMES REPRESENT THE
NUMBER (1253252) MULTIPLIED AND DIVIDED B8Y
THE NUMBER i,

LIMITATIONS/MISC

THIS PROGRAM wILL NOT FUNCTION PROPERLY WITH
A TYPE 37 TELETYPE,

PROGRAM MEASUREMENTS FALL WITHIN ¢ OR =

6NS, A MEASUREMENT OUTSIDE THE RANGE

+ OR = 20NS IS CONSIDEREO IN ERROR,
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00261
vonée
Q@63
664
00068
066
vevs/’
ede7e
vRe71
edv7e
20873
Vo7 4
geers
0eev76
eee77
veiee

gR40e
2040}
20402
00403
00404
22405
00406
00407
"TLIY
00411
00412
00413
00414
8044
20416
00417

pQ0R202
vozede
002051

000050

oov4ae
vev40!
Yoo
ooo0Q0
vedaye
003068
a0as7o
81110
vesas6e
823420
veveoe
eoeo12
vedie7
ogoepe
1777602
18vaee
0eoe6e
veve24
1dvenl
063500
073101
973301
veogove
oooseR
1252%2

000400

102401
102000
042052
102400
126520
131120
873301
146400
044276
8p4524
152000
071111
204521
071111
004517
240053

LOC 2
JMP 0B}
JMP 082

«L0OC 52

Byl BEGIN
821 BEGINe}
PSWITI @
CALIBRI @
ICRLFI CRLF
IMESST MESS
CITAB: ITABLel
IBUFFI BBUF
FBUFF1 FBUF
C234201 23422

TIMEXT @
Ciay 12
IPOEC? POEC
MSAVI 0
M2e1 =20
ZPOINT: @9
o1} ] 60
caa: 24

CSKP11 COM @,0,SKP
CSKP2! SKPBZ @
COIvs pOCS 2,1
CMULS DOCP 2,1
MOOPTI @

TENDS 0

Co2521 §25252

LOC 400

BEGINS SUB 2,0,8KP
ADC 2,0
STA Q,PSNWIT
SUB 92,0
8SUBZL 1,!
MOVZL §,2
pocp 2,1
SUB 2,1
STA {,MDOPRTY
JSR TIMER
ADC 2,2
DOAS 2,TTO
JSR TIMER
DOAS 2,TT0
JSR TIMER
STA 2,CALIBR

IPRINT
JIDON'T PRINT

JLOOK FOR M/D OPTION
JMULTIPLY
1C(1)=@ IF PRESENT,

JCALIBRATE ON
1182 MS CLOCK,
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00420
e0ae2}
p04R2
20423
00424
00422
00426

00427
0a430
PA43}
00432
00433
20434
0043d
0284306
w2437
20449
0d44)
20442
Vo44Y
1YY
00445
00446
G LE Y
voady
0045}y
0o482
28453
00434
vo4sd
00456

00457
80460
V046
08462
00463
20464
20463
20466
08467
0e47d
LA
00472
00473
20474
20479
20476
20477
20500

gedel
0502
28503

+MAIN

020052 BEG2!
101204
oee4es
06054
0060254
006055
oee67?

020086
B4p00e29
034076
0300795
024074
v2ze2e
106424
112425
175085
1e1008
vov757
024063
elee72
0340273
142414
162445
0R4p74
044077
830057
234060
v41000
151400
156404
00R774

BEGY!

BEGI

054000
854021
152229
151229
250031
004451
071111
0R4447
102400
024100
0340257
830077
151200
151203
ver4R4
152520
871111
001440

INITS

152520
871111
001550

LDA
MOV
JMP
JSR

Q,PSNIT
9,92,8IR
BEGY
PICRLF
JSR OJCRLF
JSR OIMESS
MEADER

LDA
$TA
LDA
LOA

2,CITAB
2,20
3,MDOPT
2,CMuL
LOA {,CO01vV
LDA 2,020
SUB 2,1,82R
SuB 2,2,8NR
MOV 3,3,8NR
MOV @,@2,8NR
JMP BEGR
LOA §,C12
LOA 2,C8KP}
LOA 3,CS8KP2
SuUBms 2,0,81R
SUB# 3,0,3NR
LDA 1,C24
$STA 1,TEND
LDA 2,IBUFF
LDA 3,FBUFF
STA 0,0,2
INC 2,2

SUB 2,3,SZR
JMP =4

STA 3,0

STA 3,21
ADCZIR 2,2
MOVIR 2,2
§TA 2,31
JSR TIMER
DOAS 2,TT0
JSR TIMER
SUB 8,0

LOA 1,C525%2
LDA 3,IBUFF
LOA 2,TEND
MOVR 2,2
MOVR 2,2,8NC
JMP ¢4
SUBZL 2,2
DOAS 2,770
JMP 12,3

SUBZIL 2,2
D0AS 2,770
JMP 150,3

JOON'T PRINT
JHEADER

JINITIALIZE INST
$TO BE TIMED,

JA M/D INSTRUCTION
JEND OF TABLE

JIF SKP TYPE INST EXE
JTHE BUFFER 20 TIMES

JIFILL A 1K BUFFER
JWITH INSTRUCTICNS,

JINIT FOR ® TEST,

JWAIT IF TTO BUSY,

INO=SKIP INST
ISTART THE TTO
JEXIT TO BUFFER

JSKIP INSTRUCTION
ISTART TTO
JEXIT TO BUFFER
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024053
106400
e3ee6!

) 004432

830053
o444

044262
034220
0831430
132423
150400
02ee7y
112440
30052
164206
000708

0835457
054403
peoR54

p 206055

ooeoae0
024062
0poR64
000675

102000
101420
063511
200776
Po1420

TLOOK?

TIMERS

J8R
LDA
suB
LDA
J8R
LOA
JSR

STA
LOA
LDA

TIMER JTIME TTO

{,CALIBR

0,1 1CCL)®1BK INST TIME
2,C23420

MULT

2,CALIBR JCCL1)STIME PER INST
W01V 1IN NANO SECONDS,
1, TIMEX PCCL)SACTUAL TIME
3,20 JCC2)=CORRECT TIME
2,ITABE«ITABL,d

SUBZ 1,2,SNC

NEG
LDA

2,2
2,C24

SUBD 2,2

LOA
MOV
JMP

LDA
8TA
JSR
J8R
0

LDA
JSR
JMP

ADC
INC

2,P8WIT
2,2,8E2
BEG

JTHECRY=ACTUAL
fC(2)"+DIFFIRENCE

1C(8) =20 NANO SECONDS

3,1“53T'ITABL93

3)e*d
OICRLF
OIMESS

$,TIMEX
PIPDEC
BEG

2,90
0,0

SKPBZ TTO

JMP
JMP

XY
0,3

IMESSAGE ABOUT
FJINSTRUCTION TIMED,

IPRINT THE TIME,

JRECORD THE TIME
IFOR TTO TO FINISH,
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02 20542 102460 MULTI  SUBC 2,9 1EC1)*C(2)

23 083543 2540653 STA 3,MSAY JRESULT T0 C(@),C(1)
04 20544 234066 LDA 3,M20

25 02545 125223 MLOOPET MOVR 1,1,5NC

26 20546 121201 MOVK @,0,SKP

27 02547 143220 ADDZR 2,0

28 00550 175424 INC 3,3,82R

29 V0551 ¥PU774 JMP MLOOP

12 92552 125260 MOVCR 1,1

11 208553 002065 JMP @M3AV

12

13 22554 254065 ,0IVE  STA 3,MSAV 1C(@),C(1)/C(2)
14 22553 234066 LDA 3,M20 )C(0) sREMAINDER
15 20556 125120 MOVZL 1,1 JCC1)mQUOTENT
16 02557 101100 DLOOPt MOVL 0,9

17 20560 142412 suBw 2,0,82C

18 02561 142400 SUB 2,0

19 20562 125100 MOVL 1,1

20 02563 175424 INC 3,3,82R

21 00564 VRY773 JMP DLOOP

22 00565 153220 MOVZR 2,2 JROUND UP

23 00566 142432 suBz# 2,0,82C

24 v@867 125490 INC 1,1

25 00570 ©B2065 JMP OMBAV

26

27 00571 101200 ITABLI MOV 2,0 JINST TO BE TIMED
28 00572 1@3000 ADD 2,0

29 0573 103420 AND 2,0

30 00574 180001 COM 8,0,8KP

31 00375 v20000 LOA 0,0

32 08576 V4vRLR STA 2,0

33 ges77 eleoee 182 ¢

34 00600 V14200 DSZ ©

35 00621 vBLAR) JMP ,e1

36 02602 VR44R) JSR el

37 00603 v21000 \OA 8,9,2

38 90604 v22090 LOA 8,00

39 90600 V22021 LOA 8,021

40 00696 V22031 LOA 8,03}

4y 00607 022067 LOA @,#ZPOINT

42 00612 260400 DIA 0,0

43 00611 861020 00A 8,0

44 90612 2621020 NIOS ©

45 90613 061477 INTA @

46 V2614 263420 SKPBN 0

47 02615 863522 SKPBZ @

48 80616 v73101 DOCS 2,1

49 22617 873301 DOCP 2,1

S50 00622 voLRRY e
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1600
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I
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JCORRECT TIMES,
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e1
g2 HEADERS ,TXTE |[INSTRUCTION EXECUTION TIMES|
@677 47311}
ve700 152123
Va78) 052722
08702 1952383
vd7083 147711
V0704 120316
82705 154305
vwo7006 141705
0707 152428
va710 L4771t
00711 120146
00712 144724
V0743 142515
gB744 DRR12Y
23
Pa 11t +TXTE |MOV 2,0 1
PB745 147545
087106 120126
va7317 1268680
VA720 QR44062
ve721 vovell
05 1213 +»TXTE |ADD @,0 |
PB722 w4210\
0B723 120104
va724 126060
00725 ¥B4A40D
vo726 ddv0ll
26 131 +TXTE JAND 2,0 }
20727 04710\
20730 120104
00731 12606@
00732 ©VB4a40D
008733 vouveil
@7 l1a4d o TXTE |LDA 0,0 |
PB734 242314
00735 120101
207306 126060
V0737 ©0A400
vd74p VLol
o8 I15% +TXTE |8TA 0,0 l
00741 1082123
00742 120104
V0743 126060
00744 804460
20745 2000241
29 ) 161 +TXTE |1S8SZ @ l
@a746 251711
00747 120132
eo7%8 0p44bp
0373} vovoLl
10 1714 +TXTE D8 0@ l
00752 251504
00753 120132
08754 ©0D4AbD
¥07%% Vol
it 181 o TXTE JJIMP ¢} }
22756 046712
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ver7e
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0R775

00776
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01000
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0iotl

01012
01013
21014
TTIL
21916
04017
010820

p1e2t
21022
v1v23
01024
01025

1026
elee7
01030
0indl
21032

21033
6lo34
vlodd
04830
01037

10402

«MAIN
120120
225456
004661
000041

es174e
120322
825456

004664

oouell

242314
120101
126060
030300
120240
000011

042334
12010}
126060
134300
004661
oeeede

042314
120104
126060
034700
004661
ooveee

042344
120101
126069
624300
CETRTT
004635}
o000

144504
120101
126060
004460
'TTTY

147504
120101
126060
004400
000011

047311
040724
030240
004411
T

245523

191

110

I

i

1133

1141

1151

1161

1174

+TXTE

o TXTE

«TXTE

o TXTE

W TXTE

o TXTE

o TXTE

o TXTE

o TXTE

IJSR ,+}

iLDA 8,00

ILDA 2,02}

ILDA 2,031

ILDA 2,0(e2)

|DIA 0,0

{00A 8,0

LINTA @

{SKPBN 2
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gi042
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viv4a

01045
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vive?
oiebe
wied}

01082
61053
01054
vivds
vivdo
01057
21060

21061
viv62
viv6d
01064
01065
21060
21067

01072
0iv7}
olv7e
01073
01074
vLv7d

pie7e
0Le77
vil100
0112
oliee

81103
01104
o110
01106
01107

"RRRY

03269
230261
plese

AlA
nvu53

23264

«MAIN
241120
120116
004460
vevoll

144504
144526
1423504
Voaalt
voveee

082518
152314
LTRSS
094744
120240
004640
0R0e00d

147703
120115
126060
126060
045523
004520
000000

042314
1201014
126060
120060
004662
povood

144816
0517147
0d0240
0044y
vovoee

245323
041120
120132
120000
povail

ogoeoe
veovol2
e3060
vepele

y4077
002402
o242

egi1ie

veeSed

1181 +TXTE |DIVIDE

1191 o TXTE [MULTIPLY

13,14 «TXTE {COM ©@,0,8KP

19,11 +TXTE |LDA 9,0,2

118,18 LTXTE |N]OS @

117,48 LTXTE |SKPBZ @ |

BBUF1 e

JROX 10

JLOC ¢899

JRDX 8

FBUFI D87 TEN®D
JMP 0,¢2
JMP 0,¢2
BAYF
TINSR
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01

02 1T7T0 NON INTERRUPT PACKAGE

23 )P"MESS" PRINTS ASCII MEBSAGES AS SPECIFIED BY ASSEMBLR

o4 P)MCHAR™ PRINTS ASCII CHARACTOR, C(2)R,C(@)L MUST BE @

e5 tWILL RETURN #2 IF C(Q)R®Q,CORRECTYS THE PARITY,33 SIMULATE
26 JPTYPE" PRINTS C(2)R, MUST MAVE PROPER PARITY, RETURN 18

e7 )TO CALL*3 REPLACE THMIS ROUTINE WITH INTERRUPT TYPE IF DESIRED,
o8 JYCRLF" PRINTS A CARRIAGE RETURN

ee J"POCTY PRINTS C(i) IN OCTAL FOLLOWED BY A TAB

10 P"PDEC" PRINTS C(1) IN DECIMAL,LEADING ZEROS SUPPRESSED,
1B § JFOLLOWED BY A TAB,

12

13 23265 254545 MESSH STA J3,MESSR JPRINT A TEXT MESSAGE

14 03006 pipS44 I18Z MESSR

15 23267 0231400 LDA 2,0,3 1C(2) POINTS TO MESSAGE
16 43070 024547 LDA 1,C377 JA 8 BIT MASK

17 @307} e21000 LDA 2,0,2 1C(2)8DATA wORD

18 03072 125112 MOVL#® §,4,82C

19 23273 $1237¢¢ ANDS 1,0,8KP

20 V3274 12340¢ AND 1,0,8KP 1C(@)mDATA CHARACTOR RIGHT
21 03075 151400 INC 2,2 JINC TO NEXT WORD

22 P3Q76 124000 CoM 1,1 JFLIP MASK

23 03077 004462 JSR CHAR JPRINT

24 23100 00771 JMP MESS+4 JANOTHER

25 23101 0vP253} JMP OMESSR JLAST

26

27 83102 020525 Z0CT!H LOA 2,CHR42

28 183103 101001 mOov 2,8,8kP

29

32 93104 220072 POCT! L0A 2,C60

34 93185 VIv4dI LDOA 2,0CTAB JPRINT C(1) IN OCTAL

32 23106 vo04R3 JMP L+

33 831087 v3v4a4y POECH LOA 2,DECTB PPRINT C(C1) IN DECIMAL

34 23110 020537 LOA @,CH240 ) SUPPRESS LEADING ZEROS
35 23111 084447 S$TA 3,RADRET JBOTH ENTRYS PRINT NUMBER
36 23112 040448 STA 2,28UPP JTHEN TAB TO NEXT POSITION
37 03113 2504} STA 2,,.,+!

38 p3114 v0ovoeV OECOCTI 0 JAPLDA 2,TABLE" INSTRUCTION
39 23115 B10777 182 ,»|

40 23116 ©B34442 LDA 3,RADRET JSETUP “TABY AT END

41 03117 020303 LOA 2,CHTAB

42 93128 151009 MOV 2,2,S8NR 11F TABLE ENTRYsp

43 233121 00V44 JMP CHAR 1EXIT WITH TAB

44 23122 0234433 LDA 3,ZSUPP J2ZEROS SUPPRESS STUF

45 03123 1024002 SuB 2,0

46 23124 146512 DECOTI SuBLw» 2,1,32C

47 03125 000405 JMP DECP

48 3126 146400 Sue 2,1 JFORM THE DIGIT

49 23127 834070 LOA 3,C62

50 033132 1021400 INC 2,0

51 03134 000773 JMP DECOT

52 p3132 151235 DECPI MOVZIR#® 2,2,8NR

53 23433 034270 LDA 3,C60

54 23134 054423 STA 3,1S8UPP JC(a)sDIGIT

55 93136 1630002 ADD 3,0 JMAKE ASCIl

56 23130 004423 JSR CHAR JPRINT

57 3437 0RR753 JMP DECOCT JGET NEXT DIGIT

58
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01

02

03 03142 230425 OCTABI LDA 2,,+1+,=DECOCT
94 93141 122000 100200
95 23142 012000 10000
86 23143 001000 1000
87 83144 200100 100

28 03145 200010 10

29 93146 220001 )

16 03147 vee0ee )

11

12 03150 232435 DECTBI (DA 2,,+1¢,eDECOCT
13 000812 ,RDX 10

14 23181 023420 10220
15 23152 eRL750 1220
16 03153 200144 100

17 03354 20eR12 10

18 23155 2RRRLY 1

19 23150 weRR0 )

20 400010 RDX 8

24

22 23157 000000 I8UPP! @
23 23160 2800003 RADRET: @

24
25 23161 054442 CHAR!  STA 3,CHRET IPRINT C(R) RIGHT
26 23162 101325 MOVZS 8,@8,SNR  JRETURN #2 IF NULL
27 23163 poido! JMP 1,3

28 23164 p4Q4AR STA @,CHSAV

29 033165 (76000 ADC 3,3 JCOMPUTE THE PARITY
32 23166 117000 ADD 8,3

314 23167 163404 AND 3,0,82ZR

32 03170 200775 JMP =3

33 93371 176660 SUBCR 3,3 JCOMBIND PARITY WITH CHAR
34 23172 020432 LDA 2,CH8AYV

35 23173 1633020 ADDS 3,8

36

37 23474 234426 CHARLY LDA 3,CHTAB JIS THIS A TAB

38 23175 116403 SUB 2,3,8NR

39 23176 pU04R? JMP L e7 1YES

40 03177 004434 JSR TYPE INO PRINT IT

41 03200 802423 JMP OCHRET JEXIT

42

43 03201 020424 LDA 8,CHORZ JSIMULATE A TAB

44 03202 834424 LOA 3,CHAR? IVIA § TO 8 SPACES
45 23203 117405 AND 8,3,8NR

46 23204 ¥0824Y7 JMP OCHRET

47 23200 p20422 LDA 8,CH240

48 23206 204425 JSR TYPE

49 03207 eve772 JMP =6
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R1
02
03
04
05
1]
07
"] ]
o9
10
11
12
13
14
15
16
17
18
19
Q0
21
22
23
24
25
26
27
28

p324e
03211
03212
03213
w214
93215
03216
03217

23220
0322}
0d222
032238
03224
03225
83226
03227
83230

03231}
w3232
23233
23234
03235
232306
03237
23249
03241

93242

e MAIN

0584420
o204l
w47 47
0204095
024745
102400
040427
oe2411

000212
w24
1T R
vguveuve
0oveee
"L YL
eoeoe’
208240
vevere

o377
gopoee
054406
P1877¢
w6381y
0eez77
061114
pB2401)
"L LY.L

0eoee0

CRLFI $STA 3J,CRLFR
LDA 2,C215
J8R CHAR
LDA 9,C212
JSR CHAR
suB 0,0
8STA 2,CHORZ
JMP OCRLFR

cai21¢ 212

cai1s14 218

CHTABE 1}

CHRETY @

CHSAVE @

CHORZY @

CHAR7L 7

CH2408 240

CRLFR?

C3771¢ 377

MESSRI ©

TYPEDS STA 3J,TYPREY
182 CHORZ
SKPBZ TTO
JMP =}
DOAS 2,770
JMP @OTYPRET

TYPRETHI @

LASTS ]

+END

)SAVE RETURN
JPRINT CARRIAGE AND LF

JCLEAR HORZ POSISTION
J1EXIT

JTYPE THE C(B)R IF
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