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000400
000400
000401
000402
000403
000404
000405

000002

000406

000407

lQl"‘t’l’."Q‘Q‘&I""‘I"l‘iﬁ""ﬂ&."‘

oo
cc
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oure
QuTD
OUTE
QUTF
QuUTG
QUTH

620/1,L AND 622/1:

NOTES NO SOFTWARE TIMING CHECKS ARE MADE,

NRRRRRRRRARRRNRARRNNRERRRRN AR R,

*

*

* AREAS RESERVED BY EXECUTIVE »
ﬂ**ﬁ***ﬁ*tl****t***t’*'**t***** -

 ORG

JMP
0RG

JMPM

JMP
NOTYE:

ORG
BSS
BSS
BSS
BSS
BSS
BSS
BSS
BSS

p““p“”“ﬂo

o
EXECUTIVE
040

POWER UP  ROUTINE

PONER DOWN ROUTINE

THE TEST EXECUTIVE ALSO RESERVES LOCATIONS 0400 T7 0477
FOR A POINTER TABLE TO STANDARD ROUTINES,AND AS AN AREA
FOR EXECUTIVE OATA, ALL TEST PROGRAMS WORKING WITH THE
EXECUTIVE MUST PRESERVE THIS BLOCK,

STANDARD ROUTINES WILL BE CALLED INDIRECTLY THRU

THIS TABLE
400 |
QUTPUT
QUTPUT
OUTPUT
OUTRUT
oUTPUT
OUTPUT
QUTPUT
auTPUT

i;;

ONE CHAR ROUTINE

TWOD CHAR ROUTINE

CR/LF  ROUTINE

MESSAGE ROUTINE

OCTAL WORD ROUTINE

OCTAL ADDR ROUTINE

ERROR MSG ROUTINE

CONTROL CHAR TO TTY ROUTINE

INTERVAL INTERRUPT AND MEMORY DVERFLDN IMTERRU
ARE EXERCISED,
R
**t*t****ﬁl****ﬂ#***tﬁ*****ﬁ**ii*i**_t**t****t*t****j*t********ttti****tl

000340

000350

000360
000370
000380

000390

000400
000410
000420
000430
000440
000450

000460

0no47e
000430
000490

000500

000510
000520
000530
000540
000550

000560
000570
000580
000590
000600
000610
000620
000630
000640
000650
000660

000670

000680
000690
000700
000710
n00720
000730
000740
000750

Cf;.



PAGE 000003

000410
000414
000412
000413
000414
000413
000416

000417

000420
000421
000422

000423
000424

000440

000440
000441
000442
000443
000471

000500
000500
000508
000802

000507
000510
000511
000512
000513

000514

000047

001000
000507 R

000302 R
0051014
004260
006130
000001
001010
000522 R

INPA

- INPB

INPC
INPD
INPE
INPF

_INPG
TOUT

TOLY
SSWT
SLWE
ESZC

SFLG
SMEM
$CON

$0CY
"

*

*ﬁ**t***t*iﬁ*t**ﬁ*t**ii*ﬂ***t**f**tt***ttt***t*t*t*t***tl*it**ttﬁ*i*t*tt

"
L

RTC

PNTR
IAQR

BSS
BSS

BSS

BSS
BSS
BSS
BSS
BSS

BSS

BSS
BSS
BSS
BSS

ORG

EXECUTIVE DATA TABLE

BSS
BSS
BSS
BSS
BSS

EQU
ORG

JMP

BSS

BEGI

INCR
LRLA
ERAL

JAZ

B Pl s i G Pl e i P o P D P

0440

|
1
i
22
{

047
0300
“+7

5
PNTR
1

16

1

w7

=

INPUT DNE CHAR ROUTINE
INPUT AND PRINT ONE CWAR ROUTINE
INPUT ONE CHAR EDITED ROUTINE
INPUT ONE ALPHA CHAR ROUTINE
INPUT TWO ALPHA CHAR  ROUTINE

INPUT COMMA/PERION TERMINATION ROUTINE
INPYT OCTAL NUMBER ROUTINE

TIME=OUT ROUTINE

TIME DELAY  ROUTINE

STANDARD SENSE SWITCH ROUTINE

LOWEST WORD USED BY EXEC

MEMORY SIZE DETERMINATION ROUTINE
MEMORY SIZE MESSAGE

LOOP ON ERROR FLAG, O0aDON'T LOQOP 1= NOP
MEMORY SIZE (HIGHEST AVAIl CORE)
0sCONSQLE MQDE 4aTTY MODE

‘DIGIT COUNTER FOR INPG

AR AR RN AR RN AN R AR AR RN A R RN R R ANV RR AN ANAR KRR AN R ARRR AR RARNR AR AR &N

INDIRECY POINTERS

BIT SIZE DETERMINER

o

000760
000770
000780
000790
000800
000810
000820
000830
000840
000850
000860
000870
000880
000890

000900

000810
000820 .
000830
n00940-
0600950
000960
000970
000980
000990
001000
0010410
001020
001030

003040

0010350
001060
001070
ooic80

001090
101100
N011140
004120
001130

001140



PAGE "

000515
000816
000517
000520
000521
000522
000523

000524

000525
000526

000827
000830

000831

000532

000533
000834

- 000538

000836

000537
000540

000844
000542

000543

000544
000845

000846

000847
000550
000551
000552
000533
000554
000558
000556

000557

000560
000561
000562
000563
000564
000565
000566

000004

006010
000022
051122
003000
000525
006010
000020

002000
003247

006020
000002
005021
006110
000400
056000

008122
005021

000040
004010
000553
005021
006140

004030
000587
001000
000532
006020
000044
001000
000832
010442
001010
000570
002000
100402
006030

002746 |

002000

{;}

051122

100447

006140

000377

LOAI

STA
JMP

LDAL

STA
CALL

RYCT  EXC

LOBI
" TBA.

ORAI

STA
18R
T84

SuBl

JAZ

T8A
- 8uBl

JAZ
InP
LDBI
JMP

RTC! ;’LDA
E»JAZ

CALL*
LOX1
CALL Y

18

NBIT
'L 1]

16

NBIT
BCNG

0400+RTC
2

0400

0,2

040

"

0377
RTCY
RTCTe3
044
RTCT+3

scoN =\
RTCK

ourc

MESY

ouTD

CHMECK IF LOC 040

18 BIYS

16 BITS
SET AFFECTED INSTRUCTIONS IN AR!TH, SUBS.

EXCEPT LOCATIONS 040 10 043 (PF/R)
INCLUSIVE=OR BIT 8 IN A REG,

(POWER FAILUE RESTARY
INTERRUPT ADDRESSES)

CHECK IF ALL INTERRUPT LOCATIONS SETUP

JUMP OVER PF/R INTERRUPY ADDRESSES,

CHECK IF CONSOLE MODE

CR/LF
WRITE (REAL TIME CLOCK TEST)

C;;

001150

001160
001170

001180

001190
001200

001210
001220

001230

001240

001250

001260
003270
001280
001290

001300
001310

001320
001330
001340

001350

001360
001370

001380
001390

0014090

-
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iy

000567
000570
0005714
000572
000573
000574

000875

3
S

N

0005786

5 000877
000600

000601
000602

000603

000604

000606

000607

000610
000611

Lx'ﬁﬁoS{z‘m

.
S

000613
000614
000615
000616
000617
000620
000621
000622
000623
000624
000625
000626
000627
000630
000631
000632
000633
000634
000635
000636
000637
000640

000005

100403
010442
001040
000636

006030 -
003116

1002000
100403
002000

001000
000377
003012
002000

100402

002000
100402
003021
006140

001010
000627
006120
000001
001010
000633
006030
003242
002000
100403
001000
000570
0051114
091123
001000
000640
051123
001000
000640
000000
051123
010442

4004114

000261

P4

e 2

x

D X D

_ RTCK, —LDA

T
LOXI
CALL*
RTCM  CALL®
BT

. YAB
CALLY

CALL®*
TBA

__8uBl

= JAZ

~ ADDI

o JAT

CLoxt
CALLw

amp

RTCN —>IAR

‘ sTa

INP

SRTCO  STA
amp

RTCP /ALY
“8TA
RTCL  LDA

SCON = /

RTYCP
M815
ouTD
INPB

'RTCM

ouTe
ouTe

0264
RTCN

RTCO
M§16
auTo
RTCK

conp
RTCL

COMP |

RTCL

COmMP

$CON -

O

CHECK IF CONSOLE MODE

WRITE (COMPUTER IS AN)

S s s e
ST PRI
ik R o =

L $frcre
Feepu T T PRIST oes CTF

CR/LF
CR/LF

AN 'F! DR V737

@

WRITE C(INVALID)

SET COMPUTER FLAG FOR 'F!

SEY COMPUTER FLAG POR I

SET A=0 FOR I, OR A=y FOR F '
SET COMPUTER FLAG FROM REGISTER ENTRY

CHECK IF CONSOLE MOOF

-

©

001410
001420
001430
001440

004450

001460

001470
001480

001490

001500

001510
001520
001530
001540
001550
001560

001570

001580
001590
001600

001610
001620

001630
001640
001650
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000641
000642
000643
000644
000845
000646
000647
000650

000651

0006352
000653
0006534

000655
000656

000657

000660

0006861
000662
000663
7000664
. 000665
000666
000687
000670
000671
000672
000873

000674 -

000675
000676
000677
000700
000701
000702
000703
000704
000705
000706
000707
000710
000711

000006

001010
000647
1006030
002732
002000
100403
006010
000001
051124
006040
1002000
080044
050046

001134
006010

000674 |
080045

100447
100147
' 006030

000020

002000
002650
002000
001131

000000
100747
044124
006010
00113}
050045
006030
000010
002000

002650 |

041124
0060410
000722
050045

-

006010-
080047

RTC2 >

~JAZ RTC2
LOX1 MES? WRITE (1/0 INST, AND INT, TEST)
CALL* outo
LOAT 8 SET ERROR COUNT TO ONE an 1 ww
STA ERRC |
LDAI 02000 “SET UP JUMP AND MARK IN INTERRUPT ADDRESSES
STA 044 §%m&ﬁid@ﬁv Coo Thionl Mg ar s Replacs Juf Frame R g b
8TA 046 -
LDAI ERRS 'STORE |.OC, OF ERROR SUBROUTINE AS JUMP ADDR
STA 04’~ ' r?‘M; S t‘ (ot r o o e Yewninod T SN ONY § PRI
LOAT RTCY ‘ LOCATION TO RETURN UPON INTERRUPT .
STA 0‘5 , vaie 1 PR @pata P Y ,ﬂaqmé!»}f‘;w By mm\)/ﬁ adT
EXC - 0400+RTC !N!YIALIZE RTC : ' -
EXC 0100+RTC ENABLE RYC
LOX1 16 4 SEC, WAIT
CALL  TDSC '
CALL ERRS NO INTERRUPT ERROR
~ ENTRANCE FROM n:cazvxns INTERRUPT
ENTR
EXC 0700+RTC INHIBIT VIY
INR ERRC INCR, ERROR COUNT e 2 k%
LOAI ERRS IF INTERRUPT = GO TO ERRC
STA 045 R - - .
LOXI 8 2 SEC, WAIT - \
CALL TDSC
INR ERRC ERROR COUNT T
LDAI RTCA LOC, TO RETURN UPON xuveeaupr
STA 045

-

001660

001670

nNnieso

001690

001700
001710

001720
004730
001740

001750

001760
001770
001780
001790
001800
001810

001820

001830

001840
001850
001860
001870

001880
001890

001900

001910
001620

0n4930

A_—

C
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PAGE 000007

000712 100647 EXC  0600+RTC INITIALIZE VARIABLE INTERVAL INTERRUPT 001940
000713 100347 EXC 0300+RTC ENABLE VII AND INWHIBIT MO 001950
000714 006030 LOXI 16 001560
000715 000020 | o
000716 002000 caLL  TDSC - 001670
000717 002650 R »

000720 002000 CALL  ERRS | | 001980
000721 001131 R -

' . ENTRANCE FROM RECEIVING INTERRUPY | 004990
000722 000000  RYC4  ENTR ' | 002000
000723 ~ 100447 . EXC 0400#RTC - INITIALIZE RTC 002010
000724 006040 LDAY  ERRS / | 002020
000725 004131 R | H .

000726 050045 STA 045 | 002030
000727 010442 LOA $CON CHECK IF CONSOLE MODE 002040
000730 001010 . JAZ we1d | | 002050
000731 000745 R T .

000732 011123 LDA COMP - | | 002060
000733 001010 CJAZ "6 002070
000734 000741 R o

000735 006030 LOXI  MES4 WRITE C(VARIABLE) 002080
000736 002764 R

000737 002000 CALL*  OUTD N | 002090
000740 100403 R : ' CHEci )

000743 006030 LOX? MESA TYPE (INTERVAL INTERRUPTY | 002100
000742 002771 R |

000743 002000 CALL®  OUTD | 002110
000744 300403 R ~

» TEST FOR ERROR CODE 4 002120

000745 043124 INR ERRC INCR, ERROR COUNT “n 4 wx 002130
000746 006010 LOAT 040045 INCR, AND REPLACE INSTR, STORE IN LOC, 044 002140
000747 040045 |
000750 050044 STA 044 | | 002150
000751 006010 LOAI  RTCS - LOC TO RETURN UPON INTERRUPT — 002160
000752 000772 R

000753 050047 STA 047 | 002170
000754 006010 LDAI 1 SET UP NO, OF TRIES FOR TEST 4 - 002180
000755 000001 - - -

000756 031127 8TA CNTL | - 002190
000757 006010  RTT4 LDAI 037775 SET UP QVERFLOW COUNT . 002200

-Q00760 037775 _
000761 0850045 STA 045 A 002210
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000762
000783
000764
000763
000766
000767
000770
000771
000772
000773

000774

000778
000776
000777
001000
00i001

001002

001003

001004

001005
001006

001007
001010

003011
004042
001013
00g014
004045
004018
005017
001020
004021
003022
004023
001024
001025
001026
003027
001030
004031
001032
001033

000010
100447

100147

006030
000020
002000
002650
002000
001134
000000
100247
041124
010045
006140
040001
0010140
001005

002000
001134
011127
041127
006140

001040
001020
006040
000004
051124
001000
000757
041124
006010
00113}
050047
006030
000002
002000

002630 |

041124
010048
006140
040001

-

100447

000062

RTCS

RYCS

RTTC

ExC
EXC
LOXI

CALL

CALL

ENTR
EXC
INR
LDA

SUBI

JAZ

EXC

CALL
LOA
INR
suBl
JAZ
LDAT

$TA
JMP

INR

 LDAT

STA
LOX?

CALL
INR

LDA
SuBl

0400+RTC
0100¢RTC
16

T0SC
ERRS

0200+RTC
ERRC

045
040001

Y.

 0400+RTC
_ERRS

CNTL
CNTL
50

RTTC

04

ERRC ~
RTT4

ERRC
ERRS

047
2

T08C
ERRC

045
040001

INITIALIZE RTC
ENABLE RTC
4 SEC, WAIT

NO INTERRUPT = ERROR 4

INHIBIT MOY

" ERROR COUNT

" ERROR INITIALIZE RTC

CHECK IF TEST TRIED 50 TIMES

RE=SETUP ERROR COUNT,

ERROR COUNT

kx5 xw

A% B wwn

SET INTERRUPT ADDRESS TO ERRDR SUBR,

1/2 SECOND DELAY

ERROR COUNT

A 7 aw

LOCATION 45 MUST BE GREATER THAN 40001%

e

002220
002230
002240

002250“,,

002260

002270
002280
002290
002300
002310

002320

002330
002340

002350
002360

002370

002380

002390

002400

002440

002420
002430

002440
002450

002460
002470

002480
002490

=
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003034
004035
003036
001037
001040
004041
00j042
004043
001044
004048
003046

003047

004050
001081
004052
001083

- 00310354

~ 001058

001056

001057
004060
001061
00jo62
003063
0031064
001065

001066
001067
001070
001071
001072
004073
001074
003075
001076
001077
001100
001104
0ot102

0000114

001010
001002
041124
100447
006010
037775
-050045
00601410
004134
050047

100347

006030

000004

002000
002650
100447
010442
001040
001063
006030
003010
002000
100403
011123
001010
001163

041124
100047
102547
054125
006030
000002
002000
002650
§02547
141125
002010
001131
041124

-

o

JAZ RTCE
INR ERRC ERROR 8 CHECK = INHIBIT MOT - A% 10 &%
EXC 04004RTC INITIALIZE RTC
LDAI 037775
8TA 045
LDAI  ERRS IF INTERRUPT GO TO ERROR ROUTINE
8TA 047
EXC  0300eRTC
LOXI 4 - 1 SECOND DELAY

" CALL  TDSC .

EXC 0400+RTC INITIALIZE RTC

LDA $CON

JAZ w+6

LDXI  MESS - WRITE MESSAGE MOT

CALL*  OUTD

LOA coMp

JAZ RT10 SKIP FREE RUNNING COUNTER CHECK FOR 1'S

CHECK FREE RUNNING
CHECK CLEAR OPTION OF FREE RUNNING COUNTER
CHECK IF FRC INCREMENTING

INR  ERRC ERROR COUNT = 11 THIET
EXC RTE CLEAR FREE RUNNING COUNTER

CIA RTC INPUT FREE RUNNING COUNTER TO A

STA RTSA

LoXI 2 DELAY 1/2 SEC,

CALL  TDSC

CIA RTC INPUT FRC TO A

SuB RTSA IF COUNTER ZERD FRC NOT

JAZM  ERRS " INCREMENTING CORRECTLY,

INR ERRC ERROR COUNT TRERY

©

002500

002510
002520
002530

002540
002550

002560

002570

002580
002590

002600
002610
002620

002630
002640

002650
002660

002670
002680
002690
0062700
002710
002720
002730
002740

002750
0027860
ee2770
002780

002790



PAGE 000012

001103
001104
0011058
001106
001107

001110
001111

004112
003113

008114

001(18
001116
0011147
001120
001121

001122
001123
001124
001125
001126
oog127
001130

001131
001132

004133
001134
001435
001136

001137
001140
001144
001142
001143

100047
102547
001010
001141 R
002000
001131 R
010442

1001010

001163
0068030
003032
002000
100403
001000
001163 R

3 =

o

000000
000000
000000
000000
000000
000000
000000

000000
100447

021134
005004
014124
051141
002000
100421 R
000000
101147 R
000527 R

-

EXC RTC CLEAR FRC

CIA RTC INPUT FRC
JAZ 17

CALL  ERRS

RTCO  LOA SCON TEST IF CONTINUE MODE,

JAZ RT10

LOXI  MES6 QUTPUT FRC (TEST COMPLETE)
CALL*  OUTD

JIMP RT10

*ﬁi**ﬂ*********t*'.*****tt*i**i******!t*tt?*************t********t**’t!t
* "FLAGS, POINTER AND MESSAGE BUFFERS
ﬁ*t*******i***t*****ﬂ*iti*ﬁ*ﬁ************i*ﬁt********t**#**#ﬁ********ttt

‘NBIT  DATA 0
COMP  DATA ()
ERRC DATA 0
RTSA  DATA 0
TMSY DATA 0 TEMP, STORAGE
CNTL DATA 0
PINT DATA 0O o
R 1233323222323 13 3232232222332 2223223 XX R Rl R R 2 s )
* - : %
" ERROR SUBROUTINE ENTRANCE | .
] «
t*i*i***t**i*i********t*t***tt**t*************t***ﬁ**********ttt***tt**t
ERRS ENTR :
Exc 0400+RTC INITIALIZE RYC
* SET UP ERROR VOLATILE REGISTERS,
LgB ERRS B = LOCATION INTERRUPTED FROM,
Y2X '
LDA ERRC A 3 ERROR CODE NUMBER
STA L LR '

CALL SSWY,00, (ERRP)*,RTCT,RTCL

&

002800
002810
002820
002830

002840
002850

002860

- 002870

002880 -

002890
0029800
002810
002820
002830
002940
062950

002860

002870
002980
002990
003000
003010
003020
003030
003040
003030
003060
003070
003080
003090
003100
003110

-
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PAGE 000013 - |
001144 000640 R

001145 001000 JMP RYCL 003120
001146 000640 R | , ,
001147 000000  ERRP  ENTR A 003130
001150 008030 f LOX1I MES3 WRITE ERROR MESSAGE B : 003140
00$153 002755 R e , o : e
001152 002000 CALL*  0OUTD | 003150
001153 100403 R » | , .
001154 011124 LDA ERRC ' , 003160
001185 002000 CALL*  OUTE | 003170
001186 100404 R . : ' :
001457 002000 CALL* QuTC ' CR/LF _ 003180
001160 100402 R - : : ) '

001165 004000 JMP®  ERRP 003190

005162 101147 R - ‘
S MR R AR R AR R NN R RN R AN R AR R R R AR R R AR AR KRR R AR ANRRANARRRRAR RN RARRRAr 003200

® - 7 * 003210
* THE OPERATOR IS REQUESYED TO INPUT HWARDWARE SETUP : * 003220
, . L ‘ o « 003230
KRR RRRRR AR RN AN R RN AR AR RN AR R AR AR AR R KRR RN R AR R AR RARRANR AR AR nx 003240
001163 005001 RT10 TZA CLEAR PRINT FLAG 003250
001164 051130 8TA PINY ~ 003260
001165 010442 ~ LDA SCON - ; CHECK IF CONSOLE MODE, 003270
001166— 003010 - JAZ RT13, ' 003280
001167 001231 R o A
001170 002000 CALL*  DUYC CR/LF ' 003290
001171 100402 R .
0oi172 011123 LDA COmMP . 003300
001173 001010 JAZ weiS ‘ 003310
001174 001212 R :
001175 006030 LDXI MES7 WRITE (INPUT FRC INCREMENTS PER SEC) 003320
001176 003081 R : ,
001172 002000 CALL» OUTD ' 003330
001200 100403 R :
00201 002000 CALL ~ IPDC INPUT DECIMAL NUMBER (DOUBLE PRECISINN) - 003340
001202 002266 R '
001203 032236 STA FRCM 003350
001204 062237 STB FRCM+ 1 003360
* COMPUTE INTERUPTS PER MIN 003370
* THESE WILL BE USED LATER IN COMPUTING ELAPSED TIME 003380

001205 002000 CALL XDIM,060 003390
001206 003330 R ] |



PAGE

001207
001210
004211
001212
003213
0031214
001215
003216
001217
004220

0

001221

001222
001223
001224
004228
003226

004227
004230

004231

001232

001233
004234
003235
004236
004237

001240

004241
004242
001243
001244
001245
001246
001247
001250
001251
004252
004253
001254
001255
001256
001257
001260

00014
002264

052254

062255
006030
003073
002000
100403
002000
002266
052240
062241
002000
003330
002264
052256
082257
001000
0031264
014123
004010
001247
005001
005002
008004
000020
032236
062237
002000
003330
002264
052254
082255
005004
005001
005002
000021
052240
06224
002000
003330
002264
052256

=

STA
STB
LOX!

CALL®
CALL

STA
§TB
CALL

STA
$T8
JMP

LDA
JAZ

TZA
128
TZX
HLT

8T8
CALL

STA

8T8

TIX .
TZA
TZB
HLT
STA
ST
CALL

STA

CIFM

IFMe
MES8

ouTD
1PDC

VIIF
VIIF#Y
XDIM,D60

1VM
IVM+Y
ITY

COMP
*+13

020
FRCM
FRCM#{

XDIM, D60

1FM
IFM+}

0214

VIIF
VIIFeq
XDIM,D60

. IVM

WNRITE C(INPUT BASIC INTERUPYS PER SEC)

INPUT DECIMAL NUMBER, (DOUBLE PRECISIONM)

BGN INTERUPT TIMING TEST

CONSOLE MODE

INPUT IN A AND B REG, FRC INCR IN MICROSEC,
(DOURLE=PRECISION)  (OCTAL)
COMPUTE INTERUPTSS PER MIN

INPUT IN A AND B REG, VII SOURCE FREN,
IN HZ, IN DDUBLE PRECISION (UCTAL)
COMPUTE INTERUPTS PER MIN

-

003400
003410
003420

003430
0n3aan
003450

003460
003470

003480
003490
003500

003510

003520 -

003530
003540
003550
003560
003570
003580
003590

003600
603610
003620
603630
003640
003650
003660
003670
0036B0O

00369¢C

-



PAGE 000015 | | B |
001261 062257 sTa TVM#1 | 003700
001262 001000 JMP ITT BGN INTERUPT TIMING TEST 003710

001263 001264 R

" _ ; * 003730
* INTERUPYT TIMING TEST , 003740
" _ x 003750
; : . R R AR RRRANRARRNN AR R AR AR R AR AR AR R AR AR AR A AR R KRR A RNN AR NRANR AR R RNk kA s only760
001264 010442 IrT LOA SCON CONSOLE MODE? 003770
001265 001010 JAZ It IF 80, BRANCH : 003780
003266 001430 R - ' I ‘
001267 002000 ' CALL* ouTeC : CR/LF 003790
004270 100402 R _ . , . ‘
00§271 006030 LOXI IMY , ' 003800
001272 003124 R - ' . .
004273 002000 CALLw» ouTD IDENTIFY TEST ; 003810
001274 100403 R ' : ‘
001275 011673 | LDA 1151 INIT TTY DEV ADDRESS 003820
005276 006150 ANAL 0477700 ' 003830
004277 177700 “
001300 117502 1 ORA% STYY 003840
- 001301 0851675 STA 1151¢ ' 003850
001302 006010 LDAL 1 : 003860
001303 000001 ' :
001304 052283 : STA INTT INITIALIZE FOR II INRTRVL TIMER 003870
001305 011123 LDA comMP SEE IF THERE IS A CHOICE 003880
001306 001040 JAZ 12 IF NOT, SKIP THE QUESTIONS 003890
001307 001341 R , o '
001340 006030 LOX1 IM3 003900
001341 00314¢ R *
001312 002000 CALL*® ouTD FRC OR VII FOR INTERVAL TIMER 003010
001313 100403 R
001314 002000 CALL 1PDC ‘ 003820
001315 002266 R : |
001316 062253 STB INTT 003930
001317 006030 ISCR LDXI M4 : 003940
004320 003152 R ,
001321 002000 CALLw QuTod REGUEST VII SELECT COUNT 003850
001322 100403 R ' ‘
004323 002000 CALL IPDC 003960

001324 002266 R , |
001325 062243 STH SELC#1 003970

ERRRARARRR AR RN AR R RN AR AR R KR RN RARRRARRARRNR IR RKRRRRRRRR AR AR AR pkankn 003720



PAGE

001326
001327
001330
001331
004332
001333
004334

001335

004336
001337

001340

001344

004342

001343
004344
004345
004346
004347
004350
7004354
001352

004353
001354
001365
001336
001357
001360
001364
004362
001363

001364

001365
001366

004367
00§370
0013714
001372
004373
001374
0043753

000016

001010

001332
004000
001411
001020
001411
005021
006140
010000
_ooso002
001411
006030
003164
002000
100403
002000
002266
0053141
003002

001447

062231

012253
004040
.001362
012240
022241
001000
001364
012236
022237
002000
003330
002251

031123
001040
001442

0322583

003040
001442
005004

C

P T b ]

12

®

14

I5
16

"

JAZ e d

CJIMP 1SCP T00 LARGE
JBZ 18CP TO0 SMALL
T8A
SUB1 4096
JAP 1scp TOO LARGE
LOXI  IM5 REQUEST INTERVAL LENGTH
CALL®  OUTD
CALL 1PDC
DAR
JAP 13 IF INTERVAL TOO LARGE, TRY AGAIN
sTB TLNG i

FOLLOWING COMPUTES THE NUMBER OF INTERUPTS PER INTERVAL

LDA INTT CJHOOSE CORRECT INTERUPTS PER SEC VALUE
JAZ 15
LDA VIIF
LDB VIIF+1
JMP 16
LDA FRCM
LDB FRCMe 1
CALL XDIM, ILNG GET INTERUPTS PER INTERVAL

CHECK TO SEE IF vII SELECT COUNT NEED BE CONSIDERED

LDX
JXZ

LOX
JXZ

TIX

cONP IS THERE A VII

17 IF NOT, INTERUPTS/INTERVAL VALUE IS 0K

INTT - |

17 IF FRC IS THE INTERVAL TIMER, NO MOD NEEDED

OTHERWISE, DIVIDE INTERUPTS PER INTERVAL BY

-

003980
003890

004000

004040

004020
004030
004040
004050
004060

004070

004080

004090

004100
oc4as1ic
004120

004130
004140
0045150

004160
004170
004180

004190

0604200
004210

004220
004230

004240

C



PAGE

001376
001377
001400
001401
003402
001403
001404
001405
001406
004407
003410

001414
. 001412
003413

001414

001415

001416

001447
001420
00142}
001422
003423
004424
001425
001426
001427

001430
001431
001432
001433
001434
001433
001436
001437
001440

0014414
001442
001443

000047

002000
003430

002242

001004
001444
007400
005444
001001
0014y7
001000
001376

006030
003205
1002000
100403
004000
001317

010442
001040
003430
006030
003205
002000
$100403
001000
0013414

005001
005002
005004
000022
052253
062243
072251
001000
001353

005042
062252

> O X D

0053114 -

I8 CALL X0SsuU,SELC

JAN 174

ROF

IXR :

JOF I3 CUT OUT IF DIVISION COMPLETE
JMP 18

% FOLLOWING MANDLES ILLEGAL INPUTS FOR INTERVAL SELECT COUNT
ISCP _ LOXI IM6

CALL*  OUTD

JWP - ISCR |
# ROUTINE TO HANDLE INTERVALS WHICH ARE TQ LARGE
13 LDA $CON

JAZ 11

LOXI  IM6

CALL*  OUTD . GIVE ERROR MESSAGE

JMP 12 GIVE ANDTHER CHANCE

* FOLLOWING NANDLES INITIALIZATION wHEM IN CONSOLE MODE
I TZA

TiB
TZX
HL, T 022
STA INTT
ST8 SELC+Y
8TX TLNG
JMP 14

* :

1714 TXB

17 ST8 TINT
DAR

=

004250

004260
004270
004280
004290
004300

004310
004320

004330

004340 .

004350
004360
004370

nn438on
004390
004400

004440
004420
004430
004440
004450
004460
004470
004480
004480

. 004500
004510
004520

NO045350 -




PAGE

1003444
001445
001446
001447
001450
001451
001452
001453
001454

001435

001436
001457

001460

001461
0oy462
- 001463
001464
001465
001466
001467
001470
0054714
001472
001473
001474
001475

001476
001477
001500
0015014
001502
001503
001504
001805
001506
001507
001510
001511
001512
- 001513

000020

001002
001417
005021
006140
037774
001002
001447
012282
001040

006040

1040045

050044
006010
002000

050046

006010
004574
050047
010442

001010 -

001476
006030
003245
002000
100403

100447

005001

050045
052246
052244
082245

052247
012282

052250
011323
001040
001316
012243

103147

<

001417 ¥

19

170

IXt1

JAP 13 TOO LARGE, IF HIGH HALF NOT ZERQ OR NEG
T84 CHECK AGAINST SIZE OF THE INTERVAL TIMER
SUBI 037774 ' ‘
JAP 13 IF TOO LARGE, REPORT IT
LDA TINT
JAZ I3 IF TOO SMALL (1E ZERO), REPORT IT
"« SETUP MQI INTERUPT T0 UPDATAE THE (V)II ELAPSED TIME COUNTER
LOAL 040045 STORE INR IN LOC 044 |
STA 044
LDAT 02000 STORE JMPM IN 046
STA 046
LDAI 110 STORE INTERUPT HANDLING SUBROUTINE IN / 047
8TA 047 '
LDA $CON A TTY?
JAZ 170 :
LDXT IM? SIGNAL BEGINING OF TEST
CALL*  OUTD
» INITIALIZE AND START CLOCKS
EXC 0400+RTC INIT RTC
TZA
STA 045
STA UFRC INIT ELAPSED TIME COUNTERS
STA uvil
8TA  LVII
STA LFRC
LOA TINT
STA INXT ~ SET COUNT FOR END OF INTERVAL CHECK
LDA COMP
JAZ 1X12
LDA SELC+1 | |
NAR RTC SET INTERVAL SELECT COUNT

-

004540

004550

004560'

004570

N04580

004590

004600
004610

004620
004630

nN04640
004650

0N04660
004670
004680

004690
004700

004710
004720
004730
004740
004750
004760
004770
004780
004790
004800

004810
004820

004830
004840

C



PAGE

001514

004515

001518

001517
001820

oogsat

001522

001823
001524
0015253
001526
0041527
004530

004531
001832

003533
003334
001538
001538
001537
001540
001541
001542
003543
003544
001545
001548
001547

001550
001551
001552
001553
001554
001555
001556

001557
001560
001561

000021

100647
100047
100147

004400
000527
002000
001635

022253

1001020
001531
010045
001000
004544

..012247

006150

037777

052260

102547

122260

006150
037777

142250

001004
001670
006140
000004
001002

001670

050442
001010
001557
006010
000207
002000
100400

102577
005211
103177

EXC 0600#RTC
EXC RTE
IX12 EXC  0100+RTC
* LOOP TILL ABORT BY SS3
115 JSS3  RTCT
JMPM  IUFR
. % CHECK FOR END OF INTERVAL
- Los INTT
JBz 114}
LDA 045
JMP 114
1141 LOA LPRC
ANAT 037777
STA  EMFR
37 RTC
AOD EMFR
ANAT 037777
114  8UB INXT
JAN 115
SUBl 04
JAP 115
» SIGNAL INTERVAL UP
LDA SCON
JAZ 1162
LDAT 0207
CALL*  OUTA
+  BLINK COSOLE LIGHTS
1162  CIA 077
CPA
0AR 077

o)

INIT VII COUNTER
CLEAR FRC
ENABLE VII

UPDATE FRC ELAPSED TIME COUNTER IF NECESSAR

GET VII CNT

STORE IN TEMP LOC

DO ADD, NO DVERFLOW POSSIBLE
SUBTRACT TARGET NUMBER OF INTERUPTS
1IF T0O0 LOW, INTERVAL NOT UP

IF CLOSE ENOQUGH YO TARGET , TIME UP

RING TYY BELL

o

004850

004860

004870
004880
004890

004900

004910

- 004920

004930

004940
004850

004860
004970

ppagaon
004990
005000
005010

005020
005030

005040

005050

005060
005070
005080

005090
005100
005110
005120

005130
005140



PAGE

001562
001563
001564

0018565
001566
001867
001870
004371
00g872
001573

001574
001878

0015768

001877

001600

004601
003602

001603

001604
001605
001606

001607

001610
0031611

001612

001613
004614
001615
001616
001617
001620
001621
001622
001623

001624
004625
004626
001627

000022

0010014

004565

007401

012250
{22252
006450
037777
052250
001000

001670

- 000000

081634

061632

074633

005004
005544
010045
006150
037777
050045
012245
007400
006120
040000
006150
077777
052245

012244

0056511
052244
007400
001040
001624
0074014

011631

021632
031633
001000

-

* BLINK THE OVERFLOW LIGHT

1161

117

JOF
SOF

% COMPUTE NEW

LOA
ADD
ANAI

- STA

JMP

117

TARGET COUNT

INXT
1INT
037777

INXT
I{S

GET OLD TARGET CNT
COMPUTE NEW ONE
MOD COUNTER S1ZE

% FOLLOWING IS EXECUTED ON MDI INTERUPT
%« IT UPDATES THE DOUBLE PRECISION 11 COUNT

110

XDAX

I101

DATA
STA

878

STX
TZX
AOF X
LOA
ANAT

STA
LOA
ROF
AODI
ANAT

STA

LDA -

AOF A
STA
ROF
JX2Z

8OF

- LDA

LOB
LOX
JMP %

0
1107
110T+}
J10T+2

045
037777

045

LVII
040000
077777

LYII
uvil

UVII
1104
1107
11071

1107#2
110

SAVE ORIGNAL OVERFLOW CONDITION

RESTORE NVERFLOW, IF NEC,

-

005150
005160

005170

005180 -

005190
005200
005210

005220
0065230

005240

005250
005260
003270
005280
005290
005300
005310
005320
005330

003340
005350
005360
005370

005380

005390
005400
005410
005420
005430
005440

005450
005460
005470
005480
005490

C



PAGE

001630
001634
001632
001633
001634

001635

001636
001637
004640
0016414
001642

004643

001644
004645
001646
001647

001630

001651
001652
001653
001654
001655
001656
004657
001660
001661
001662
001663
001664
003665
001666
001667

001670
001671
001672
001673
001674
001675
001676

000023

101374
000000
000000
000000
000000

000000
011123
001040
1010635
102547
006150
040000
001010
101635
003004
005544

007400
102547
100047
122247
006150
077777
052247
012246
005511
052246
007400
004040
104635
007401
001000
101635

010442
001040
002100
101201
001677
001000
001517

R

x

Itor7

DATA

0,0,0,0

* FOLLOWING 1S MANUAL UPDATE OF FRC ELAPSED TIME.CODUNTER

IUFR

115

1154

DATA 0o
LDA COM A
JAZw TUFR IF NO FRC, CUT OQUuT -
ClA RYC
ANAI 040000
JAZ#  IUFR IF BIT 14 IS ON, TIME YO UPDATE LFRC.
T2X o
) AQF X SAVE OVERFLOW

®  MOVE DYNAMIC COUNT INTO DBl PREC TOTAL
ROF L
CIA RTYC GET YHE DYNAMIC COUNT
EXC RTC CLEAR THE FRC
ADD LFRC
ANAT 077777 CUT OFF THE SIGN BIT
STA LFRC
LDA UFRC
AOFA ADD IM ANY DVERFLOW
STA UFRC
ROF
JXZx IUFR
SOF RESTDRE OVERFLOW
JIMP % IUFR

* FOLLOWING CHECKS FOR ELAPSED TIME READOUT REQUESTS
LDA ~ SCON
JAZ 130 IF ND TTY, MAKF SPEC CHECK
SEN 0201,%+4 SEE IF A CHATRACTER AWAITS
JMP 11t IF NOT, LOOP BACK TO REPEAT PREV CHECKS

-3

005500

005510

005520
003530

005540

005550
003560

005570

005580
005590
nosS600
005610
005620
005630
005640
005RS50

0056680
005670
003680
0035690 -
008700
005710

005720
no5730

005740
005750
0087680
0057270

ons5780



PAGE

001677
001700
001704
- 004702
001703
0031704
001705

001706

003707
0017140

001741

0031712
001713

001714

001715
1001718
001747
001720
001721
004722
001723
001724
001725

0041726
Q04727
004730
003731

001732

001733
001734
004735
004736
001737
001740
001741
001742
003743
001744
001745
001746
001747

000024

002000
100411
001000
001517
005012
006140
000240
001010
004726
002000

100402

008021
006140

- 000322

001010
001476

" 005021
006140

000313
001010
001264
001000
001517

002000
002126
002000
100402
011123
001010
002007
002000
001635

006030

003224
002000
100403
002000
001635
005001
022260
006030

C

*
150

OTHERWISE, GEY THE CHARACTER |
IF $S3 ON, RETURN TO BEGINING OF TEST

ELAPSED YIME WANTED

CR/LF
RESET ELAPSED TIME COUNTERS

RESTARY _
IF NONE OF THESE, IGNORE IT

FOLLOWING COMPUTES ELAPSED TIME AND QUTPUTS IT

CALL*  INPB
JMP 114
TAB |
SUBI U
JAZ 150
CALL® QuUTC
T8A o
SUB1 IRY
JAZ 170
T8A R
SUBI 1KY
JAZ 17T
JMP T1
JMPM 1COM
CALL®  OUTC
LDA COMP
JAZ 1514
JMPM 1UFR
LOXI IM9
CALL*  OUTD
CALL TUFR
TZA

L.DB EMFR
LOXI BUFO

COMPUE ELAPSED TIMES

- CR/LF

IF NO FRC, SKIP NEXYT
UPDATE FRC ELAP, TIME ENTR IF NEC,

TYPE 'FRCe!
CHECK FRC COUNT

GET ELAPSED MIN FOR FRC

-

005780

005800

005810
005620

005830
005840

005850
005860

005870

005880
005890

005900
005910

005920
003830

008940

005950

- 008960

005970
005980
005090
005995
006000

006010
006020

C



PAGE 000025

001750 002543 R . | o
001751 002000 CALL  CONV : 006030
001752 002362 R

001733 006030 LOXI  BUFO 006040
001754 002543 R |

001755 002000 CALL*  OUTD OUT ELAPSED MIN » 006050
004756 100403 R | 3 | | |

001757 002000 CALL  IUFR CHECK PRC COUNT B 006055
001760 0031635 R | . | ,
.001761 . 006030 LDX1 IM10 o | 006060
001762 003227 R

004763 002000 ~ CALLw  OUTD OUT YMIN ! - 006070

001764 100403 R : o N : A
001765 002000 CALL IUFR CHECK FRC COUNT B 006075
004766 0034635 R - , ' '
004767 0085008 TZA R X ' 006080
001770 022261 L08 "ESFR GET ELAPSED SEC FOR FREC 006090
001774 006030 LOXI BUFD 006100
- 001772 002343 R ‘ ' ‘ ' :
001773 002000 CALL CONV ~ 006110
001774 002362 R : :
001775 006030 LOX! BUPO : . 006120
001776 002543 R A '
001777 002000 CALL*  0OUTD ~ 06130
002000 100403 R _
002001 002000 CALL TUFR CHECK FRC COUNT B 006135
002002 001635 R
002003 006030 LOXI 1ML - : . 006140
002004 003232 R
002005 002000 CALL*  OUTD OUT 'SEC' AND CR/LF 006150
002006 100403 R
002007 002000 151 JMPM TUFR 006160
002010 001635 R \
002011 006030 LOX! TML2 : 006170
002012 003236 R
002013 002000 CALL* OUTD 006180
002014 100403 R
002015 002000 CALL TUFR CHECK FRC COUNT B 005185
002016 001635 R
002017 005001 YZA : 006190
002020 022262 LDB EMVI GET ELAPSED MIN FOR VIY 006200

002021 006030 LOXI BUFOQ _ 006210



PAGE 000026

002022
002023
002024
002025
002026
002027
00203¢
002031
002032
002033

002034

002035

002036

002047
002050
002051
002052
002053
002054
002055
002036
002057
002060

002061
002062
002063
002064
002065
002066
002067
002070
002071
002072

002543
002000
002362
006030
002543
002000
100403
002000
001635
006030
003227
002000
100403
003001
022263
008030

602543
002000

002362
006030
002543
002000
100403
002000
001835
006030
003232
002000
100403
002000
004635

102547
122247
006150
037777
022253
004020
002071
010045
122252
006150

©

™ W OO W T D

™ ™ ® VW W W O

L

I52

CALL
LDX1I
CALL®
CALL
LOXI
CALL%
TZ2A
.08
LOXI
CALL
LDOXI
CALL*
CALL
LOXI
CALL®
EALL
REINITY THE
CIA
ADD
ANAL

LDB
J8z

LOA
ADD
ANAT

CONY

BUFD

ouTD

TUFR CHEGK FRC COUNT

IN1O |

ouTD

ESVI GEY ELAPSED SEC

BUFO

coNV
BUFO

ouTD |

TUFR CHECK FRC COUNT

IML1

OuTD

TUFR  EMECK FRC COUNT
INTERVAL TIMER TARGET CNT

RTC ASSUME FRC THE INT TMR
LFRC

037777

INTT IS THE FRC THE INTERVAL TIMER?
152 IF S0, ALL OK

045 ELSE, USE VII

TINT ADD IN INTERUPTS PER INTERVAL
037777 MOD COUNTER SIZE

; {:;y

006220

006230

006240
006245
006250
006260

.. 008270

006280

006290

006300
006310
006320
006325
006330 .
006340
006345
006350
006360
006370
006380

006380
006400

006410
006420
006430

C



PAGE 000027
002073 037777

002074 032250 STA
002075 007400 ROF
002076 - 001000 JMP

002077 001317 R

* FOLLOWNING MANDLES ELAPSED

002100 001100 130 J8S4
002101 002104 R

002102 001000 JMP

002103 001337 R

002104 002000 | JMPM
002105 002126 R

002106 012262 LDA

002107 004246 LRLA
002110 $12263  ORA

002111 005042 TAB

002112 011123 LOA

002413 005040 JAZ

002114 002120 R

002115 012260 LOA "
002116 004246 LRLA
002117 112261 ORA

002120 0085004 1304  TIX

002121 000023 HLT

002122 001004 JAN

002123 001264 R

002124 001000 JMP

002125 001476 R

INXT
I

wed
111
ICOM

CEMV]

6
ESVI

comMp
13014

EMFR
6
ESFR

023
ITY

170

o

USE AS NEW TARGWET COUNT
RESEY OVERFLOW INDICATOR

TIME READOUTS IN cnnsags_nnoé'
NEED ELARSED TIME?

IF NOT,LNOP BACK

OTHERWISE, GET ELAPSED TIME
GET MIN/SEC CNT

A FRC?

GET MIN/SEC COUNT

RETURN ELAPSED TIMES

"REINIT?

* FOLLOWING COMPUTES ELAPSED TIMES IN MIN AND SEC

002126 000000  ICOM DATA

002127 005001 TZA
002130 102647 c1e

002131 062261 STB

002132 020045 LOB

002133 062000 | CaLL
002134 003362 R

002135 002244 R

002136 031123 L.OX

002137 001040 JX2

002140 002145 R

002141 002000 CALL

002142 003330 R

0

RTC
ESFR

045
XDAD,UVIT

COMP
1Cy

XDIM,SELC+1

GET CURRENY FRC COUNT
SAVE IT TEMPORARILY IN ESFR

GET CURRENT VII DNBL PREC CNT

IF VII, ADJUST FNR SELECT COUNT

o

006440
006450
006450

006470
006480

006490
006500

006510
006820
006530
006540
006550
006560

006570
006580 -
006590
006600
006610
006620

006630

006640
006650
0066860
006670
006680
006690
006700

006710
0068720

006730



PAGE 000030

002143
002144
002148
002146
002147
002150
002154
002152
002198
002154

002188
002156

002157
002160

002211
002212
002213
002214

002243

- 005004

002000
003430

002256

005004

1002455
005144

001000
002148

002000
003362

002256
072262
005004

1002000

003430
002240

5~ 003004
002172

005444
001000
002162
072263
011123
004010
102126
002000

001635

005001
022261
002000
003362
002246
005004
002000

003430 R

002254
001004
002216
005144
001000

©

ICY

IC2

1C3

1C4

ICS

TZX
CALL

JAN

IXR
JMP

CALL

§TX
TZX
CALL

JAN

IXR
JMP

8TX
LOA
JAZ%
CALL
TZA

Lo8
CALL

TZX
CALL
JAN

IXR
JMP

XDSU,IVM
1c2

I1CY
XDAD, IVM

EMVI
XDSU,VIIF
IC4

IC3

ESV]

camp

ICOM

TUFR

ESFR
XDAD,UFRC

XD8U,IFM
IC6

ICS

suB INCR PER MIN

SAVE ELAPSED MIN

STORE ELAPSED SEC
AN FRC?

IF NOT, DONE

UPDATE FRC ELAP, TIME CNTR, IF NEC

GET CURRENT FRC COUNT FROM ITS TEMP STORAGE
GEY DBL PREC TOTAL

SUB INCR PER MIN

" 006740

006750

v

006760

006770
006780

006790

006800
006810
006820

006830

S
006840

00685/

006860
006870
006880

006890

oosgpﬁfl

004910
006920

006830

006940

006930

006960
006670

,c:;



PAGE

002245
002216
002217
002220
002221
002222
002223
002224
002225
002226
002227

002230
002234

00g232

002233 -

002234

002235
002236

002237
. 002240
002241
002242
002243
002244
002245

002246

002247
002250
002251
002252
002253
002254
002255

0022%6

002257
002260
002261
002262
002263
002264
002265

0000314

002206
002000
003362
002254
072260
008004
002000
003430
002236
..004004
002233

102126
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000074
007370

001000
002223
072264

001000

1Cc6

IC?

Ica

FRCM
VIIF
SELC

uviz
LVII
UFRC
LFRC
INXT
ILNG
TINT
INTT

IFM

IVM

EMFR
ESFR
EMVI
ESVI
D60

$TTY

*ﬁ*#***t*ﬁ********t***t***********!*t*****tt!********t**i***t**t***t****

CALL

8TX
TZX
CALL
JAN

IXR
JMP

8TX

JMP &

DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA

DATA

DATA
DATA
DATA
DATA
DATA
DATA

XDADQIFM

EMFR
XDSU,FRCH

IC8

-

ODOO (=] DOIDODD20O0 o
-
o >

60
07370

STORE

ELAP MIN

SAVE ELAPSED-SEC

FRC INCR, PER SEC (DDUBLE PREC,)

VII INTERRUPTS PER SEC (DOUBLE PREC,)

UPPER
L. OWER
UPPER
LOWER
COUNT

HALF, VII ELAP TIME CNTR
HALF :
HALF, FRC ELAP TIME CNTR

‘HALF DBL PREC FRC ELAP TIME CNTR

AT END QF NEXT INTERVAL

INTERVAL LENGTH

NUMBER OF INTERUPTS PER INTERVAL
INTERVAL TIMER, /=2FRC, 1=VII]

DBL PREC INCR PER MIN FRC

DBL PREC VII INCR PER MIN

TEMP LOC FOR ELAP TIME COMP

POINTER TO TTY DEV ADDRESS

o

006980

006990

oo7000
007010
po7020

007030
007040

007050
007060

067070
nO7080
007090

007100

007110

007120
007130
0074140
007150
007160

oe7y70

007180
007190

007200
007210
007220
007230
007240
007250
607260



PAGE

002266
002267
- 002270
002271
002272
002273
002274

002275
002276 -

002277
002300
002301
002302
002303

002304

002305
002306
002307
002310
002311
002312
002313
002314
002315
002316
002317

002320

002321
002322
002323
002324
002325
002326
ooz2327
002330
002331
002332

000032

000000
005001

0823535

052356
002000
{00411
001000
000527

000256
001010
002342
005021
006140
000254
001010
002347
005021
006140
000260
001004
002336
052360
006140
000012
004002
002336
012335
0223856
002000
003330
002361
002000
003362

002357

052355

©

005012
006140

» % %

*

: _ .
INPUT DECIMAL NUMBER SUBROUTINE (DOUBLE PRECISION) *
RETURN NUMBER IN A (HIGH ORDER) AND B (LOW DRDER) *
: *

*

ﬁ***’h*ti****t**t**it*i*t*tttt**t**tt*****t**t*****t_**t***tti*****t*****

1PDC

IPDY

ENTR
TZA
STA
8TA

CALLw

JMP
TAB

~8yBI

JAZ

TBA
SUBI

JAZ

TBA
SyBl

JAN

STA
suBl

JAP

LDA
LDB
CALL

CALL

STA

0

DPSM
DPSM+t
INPB

RTCT .

0256
1PD4

0254
1PDS

0260
IPDJ

VALU
012

IPDJ
DPSM

DPRSM+1
XDIM,TEN

XDAD,VALU=}

DPSM

ZERQ QUT DOUBLE PRECISION SuM,

GET 1 CHAR, IN A REG,

TERMINATION EXIT IF 883 SETY

CHECK IF PERIOD

CHECK IF COMMA,

CHECK IF LEGAL CHAR,

MULTI DP SUM BY TEN

ADD CHAR JUST READ

&

007270

007280

007290
007300

007340
007320
007330
007340
007350
007360

007370

007380
007390

007400

007410
007420

007430
007440
007450
007460

007470
007480

007490

007500

007510

007520
607830

007540

C



PAGE 000033

002333

002334
002335
002336
002337
002340
002341

002342

002343
002344
002345
002346
002347
002350
002354
002352
002353
002354
10023583
002356
002357
002360
002361

002362 .

002363
002364
002365
002366
002367
- 002370
002371
002372
002373
002374
002375
002376
002377
002400

100406

062356
001000
002272
002000

004000
002267
002000
100402

005004
003000

002361 R

008030

000004
012355

022356
001000

102266 R

. Q00000

000000
000000
000000
000012

000000
072647
052565
062566
006030
002553 R
072646
006030
002517 R
072401
072407

072416

003004
002000
003430 R

x B ™ D

IPD3

IPDa

IPDS

OPSM

VALU
TEN

ST8
JMP

CALLw

JMP
CALL*

TZX
JMP

LOXI
LDA

- L08

JMP#
DATA

DATA
DATA

DPSM#+}
IPD}

ouUTG
IPDC+1

BuTC

1LY ]

1

DPSM
DPSM+1

IPDC

0,0,0

0
10

o

GET NEXT CHAR,

ILLEGAL CHAR, MESSAGE

OUTPUT CR/LF

PERIOD CHAR,

COMMA CHAR,

WA AR AR RN AR R AR AR AR AN AR AR RN R R AR R R R AR AR R RN R AR RAR AR AR R AN
CONVERT DOUBLE PRECISION OCTAL NUMBER TO ASCII DECIMAL

W
L

*!**t***it.**t***it*******th******tt**i*****t*t****t**t***k*ﬁt**t*****tt

CONV

CONY

ENTR
8TX
STA
8T8
LOXI

STX
LOXI

STX
STX
STX
TZX
CALL

ADDR#1
SAVN
SAVN+{
BUFC

~ ADDR

T80C

CONE+2
CON3e2

CONA#+2

XRpsu,0

ADDRESS OF BUFFER
TEMP STORAGE

LOC OF 9 WORD TABLE

LOC OF TABLE

INTEGER COUNTER
SUB, VALUE FROM TARLE

©

007550
007560

007570
007580
007590 .

007600
007610

007620

N

007630
007640
007650

007660

007670
007680
007690
6067700
007710
007720
007730
007740
007750
007760
007770

007780
007790

- 007800

007810
Q67820
0n7830
007840




PAGE 000034

002401 000000 : : :
002402 0031004 JAN CONS CHECK IF VALUE LESS THAN TABLE INTEGER 0 007850

- 002403 002421 R : '
002404 005144 CON2 IXR INCR, INTEGER COUNT - 007860

002405 002000  CON3  CALL XDSU, 0 SUB, VALUE FROM TABLE 007870
002406 003430 R . - ,
002407 000000

002410 003004 JAN wed CHECK IF VALUE NEG, 007880
002411 002414 R A

002412 001000 JMP CON2 ND o - 007890
002413 002404 R | |

002444 002000  CON4 CALL  XDAD,0 - ADD TABLE VALUE BACK | 007900

002445 003362 R
002416 000000 '
0024417 052565 §TA SAVN. SAVE VALUE ' , 007910

002420 062566 : STB ‘SAVN#] , ) v 007920
002421 077503 I CONS STX» "ADDR STORE INTEGER IN TABLE 007930
002422 042646 INR ADDR 007940
002423 03240% _LDX  CONge2 UP=DATE BUFFER POINTER BY Twn, 007950
002424 008144 . IXR o 007960
002425 0085144 IXR 007970
002426 072404 $TX CONi#+2 : 007980
002427 072407 §TX CON3#2 : 007990
002430 072446 8TX CONG+2 ' 008000
002431 035001 ' LOX 1¢4 CHECK IF NEXT TABLE VALUE ZERQ 008010
002432 004040 JXZ CON9 . 008020
002433 002444 R ‘ .

002434 005004 YZX ZERQ INTEGER COUNTER . 008030
002435 012565 LDA SAVN RETURN VALUE 008040
002436 022566 L.OB SAVN#} : 008050
002437 001000 - JMP CON1 008060
002440 002377 R | , |

002441 006030 CONS LOXI (BUFC) ADD ASCIT NDTATION TO BINARY NUMBER 008070
002442 002553 R ‘

002443 0085002 T8 ’ BLANK QUT HIGH ORDER DIGITS, ' 00BORO
002444 015000 CONL LOA 0,1 GET BINARY NUMBER , 008090
002445 001010 JAZ CON? 008100
002446 002463 R :

002447 005322 0B8R ~ \ 0n8L10
002450 006120 CONG ADDI 0260 ADD ASCIT CHARACTER ZEROD, 008120
002451 000260 ' ;

002452 055000 8TA 0,14 BOR130

- - | -



PAGE

002453
002454
002455
002456
002457
002460
002461
002462
002463
002464
002465
002466
. 002467
002470
002474

002472
002473

002474
002475

002476

002477
002500
002501
002502
002503
002504
002505
002506
1002507
002510
002511
002512
002513
002514
002515
002516
002547
002520
002521
002522
002523
002524

o

000035

005144

005041

006140

002564

001010

002473

001000

002444
001020
002487
7001000
002450
006420
. 000240
001000
002452
006030
002552
015000
005144
004250
125000
005144
057504
042647
005041
006140
002564
001010
002513
001000
002475
002000
004635
001000
102362
005753
060400
000461
013200
000036
041100

T /W B/ W

CON?7

CONB
co1y

TBDC

IXR
TXA
SUBI
JAZ
JMP
J8z
JMP
ADDI
JMP
prx
LDA
IXR
LRLA
ADD
IXR

STA»
INR

- TXA

SUBI
JAZ

JMP

CALL
JMP A
DATA
DATA

‘DATA

(BUFC+9)
CONS
CONL

*+d
CONG
0240
CONG6+2
(BUFC=1)

0yt

8
041

ADDR+}
ADDR#

- (BUFC+9)

i LY )

co1y

IUFR

CONY
06753,060400

0461,013200

036,041100

O

CNECK IF 9 CHARACTERS CHECKED,

BLANK QUY HIGH ORDER CHARACTER
PACK ASCII CHARACTERS
GET HIGH DRDER CHAR

GET LOW ORDER CHAR,
STORE CHAR, IN BUFFER

CHECK IF BUFFER BACKED

- GET NEXT CHARACTERS,

UPDATE FRC ELAP, TIME CNTR, IF NEC

100000000
10000000

1000000

o

008140
008150
008160

008170

008180

008190

008290

 0NB210

008220

008230

008240

008250
068260 -
nosz’o
n08280

- 008290

008300

008310

008320
008330
008340
008350
008360
00837C
0083HO

008390



PAGE

002525
002526
002527

002830

002531
002532

002333
002534

002535

002536
002837

002540
002541
002542

002543

002550

002551
002552

- 002333
002564
002565
002566
002567
002570
002571
002633
002634
002635
002836
002637
002640
002641
002642
002643

002644

002645
002648

000036

000003
003240
000000
023420
000000
001750
000000
600144
1000000
000012
000000
000001
000000
000000

120240
000000
000240

000000

000000
000000
000000
000000

000000
000000

000000

000024
000006
000000
000000
000000
000000
000000
000000

=

BUFO

BUFC
FLGC
SAVN
TIME
CONT
TABT
SUMH
THNT

SIXM
VAR

HVAL
LVAL

ADDR

DATA
DATA
DATA
DATA
DATA
DATA

DATA

8ss
DATA

DATA
BSS

DATA
DATA
DATA
DATA
BSS

DATA
DATA

DATA
DATA

DATA
DATA

B3S

03,03240
0,023420
0,01750
0,0144
0,012
0,01

0,0

3

1,0

0240

2

100000
10000
1000
100

10

1

TEMP, FR TIME

TIME COUNTER

TIME BUFFER FOR 20 TIME PERIOD COUNTS
DOUBLE PRECISION ADD

TOLERANCE HIGH
TOLERANCE LOW

STORAGE LOCATIONS

3233223222223 22223 2322233223232 333 2333223282222 822220 X222l syl s
TIME DELAY OF 1/4 SECOND

X = NO OF 1/4 SECONDS TO DELAY
CALLING SEQ,

L]

*
L
*

LOXI

NUMBER

-

*

*®
®
*®

008400

008410
005420.
008430
008440
008450

008460

008470

008480

0084490

008500 - -

008580
008520

008530
008540
008550
008560

008570

008580
008590

008600
00BRLO

008620
D0REIO
008640
008650
DOBEAKD
00BE70

C



PAGE

002650
002651
002652
002683
002654
002655
002636

002657

002680
002661
002662
002663
002664

002665

002666
- 002667
002670
002671
002672
002673
002674
002675
002676
002677
002700
002701
002702
002703
002704
002705
002706
002707
002710
002711
002712
002713
002714
002715

=

000037

000000
052671
062672
072673
002000
002674
032673
005344
072673
004040
002665
001000
002654
012671
022672
001000
102650
000000
000000
000000
000000
011123
001010
002702
006010
036420
006120
024674
005044
001040

102674

012711
012712
012743
012714
005344
001000
002705

L]
]

CALL

TOSC

>

*
.

L3RRS 0222222222 02 iRt R s Rt R s s )

TDSC

TDS Y

TDS§2

TDSA

HLFS

HLF1

ENTR
8TA
sT8
§TX
CALL

LOX
DXR
STX
JXZ

JMP

LOA
L0B
JMP #

DATA

ENTR
LDA
JAZ

LDAL
AQDI

TAX
JXZ*

LOA
LDA
LDA
LDA
DXR
JMP

TOSA
TDSA+}
TDSA+2
HLFS

TDSA#2

. TD8A+2

TDS2
TDS!

TOSA
TOSA#

TDSC

0;0;0

COMP
kb d

18632
10684

HLFS

"o
"ed
"2
"e2

HiF1

SAVE REGISTERS

X = NO, OF 1/4 SEC, TIME 0OUTS,

RESTORE REGISTERS

. 1/4 SECOND TIME-OUT

I 3222222232223 X332SR SRR Rs R R a ta Rl S

-3

NDRGRO

- 008490

008700

- 008710

008720
008730
008740
008750

008760
008770
008780
008790

008800
008810

008820
00BB30

" ONBRAND

008850
008860
008870

00BB8O
008890

0NBGO0
008810

008920
008930
008840
Q08850
NOBSAHO
an8az7o

0NROHO



PAGE

002716
002717
002720
002721
002722
002723
002724
002725
002726

002727

002730
002731
002732
002733
- 002734
002735
002736
002737

002740
0027414

002742
0027 43
002744
002745
002746

000040

151305
140714
120324
144715
142640
141714
147703
1145640
152305
151724
106612
000000
144657

002747 15

002750

1002751
002752
002753
002754
002755
002756
002757
002760
002763
002762
002763
002764
002765
002766
002767

127240
136640
000000
153301
151311
140702
146305

-

MESY

MES2

MES3

MES4

DATA

DATA

DATA

DATA

'REAL TIME CLOCK TEST!,0106612,0

11/0 INSTRUCTION AND INTERRUPT TEST!,0106612,0

'VARIABLE', O

008090

009600

009010

ongo20

-



PAGE 000041

002770 000000 ‘

002771 120311 ‘MESA  NATA ! INTERVAL INTERRUPT CHECK',0106612,0 009030
002772 147324 '
002773 142722

002774 153301

002775 146240 -

002776 144716

002777 152305

003000 $51322

003001 152720

003002 152240

003003 141740

003004 = 142703

003005 145640

003006 406612

003007 000000 , : -
003010 146705 MESS  DATA YMEMORY OVERFLOW INTERRUPT CHECK ',0106612,0 009040
00301t 146717

003012 15133}

003033 120317

003014 153305

003015 151306

003016 146347

003017 153640

003020 144746

003024 15230%

003022 151322

003023 152720

003024 152240

003025 141730

003026 142703

003027 145640

003030 306612

00303t 000000

003032 143322 'MESS  DATA 'FREE RUNNING COUNTER CHECK',0106612,0 v 009050
003033 142705

003034 120322

003035 152716

003036 1473144

003037 147307

003040 120303

003041 147725



PAGE 000042

003042 147324
003043 142722
003044 120303
003045 144305
003046 141713
003047 106612
003050 000000 | | | ,
003631 144716  MES7  DATA FINPUT FRC INCREMENTS PER SECOND ',0106612,0 009060
003052 150325

003053 152240

003054 143322

003055 141640

003036 144716

003057 141722

003060 142715

003061 142716

003062 152323

003063 120320

003064 142722

003065 120323

003066 142703

003067 147746

003070 342240

003071 106612

003072 000000

003073 144746  MESE DATA TINPUT BASIC INTERRUPTS PER SECOND ',0106612,0 009070
003074 {50325 | \
003075 152240

003076 141301

003077 151741

003100 143640

003101 144716

003102 152305

003103 151322

003104 152720

003105 352323

003106 320320

003107 142722

003110 320323

003111 142703

003112 147716

003113 142240

o e . -



o e

PAGE ~ 000043

003114 106612
003115 000000 :
003146 151324 MS15  DATA IRTC TYPE =!',0 : 009080
003117 141640 - .
003120 13523314
003121 150305
003122 120275
003123 000000
003124 144716 Mg DATA YINTERRUPT TIMING TEST ',0106612,0 009090
003125 152309
003126 151322
0033127 152720
003130 19%2240
003131 1523114
003132 146711
003133 147307
003134 120324
003135 142723
0033136 152240
003137 106612
003140 000000 ' »
003141 144716 IM3 DATA FINTERVAL TIMER= 1,0 : 009100
003142 152305
003143 151326
003144 140714
003145 120324
003146 1447415
003147 142722
003150 136640
003151 000000
003152 153311 IM4 DATA 'VII SELECT COUNTs ',0 009110
003153 {44640
003154 151705
003155 1463095
003156 141724
003157 120303
003160 §47725
003161 147324
003162 136640
003163 000000
003164 144716 IM5 DAYA VINTERVAL DISPLAY PERIND IN SEC,=',0 009120
003165 152305



PAGE

003166
003167
003170
003171
003172
003173
003174
003175
003476
003177
003200
003201
003202
003203
003204
003205
003206
003207
003210
003241

- 003242
003213
003214
003215

003216

003217
003220
003221
003222
003223
063224
003225
003226
003227
003230
003231
003232
003233
003234
003235
003236
003237

000044

151326
140714
120304
144723
150314
140731
120320
142722
144747
142240
144716
120323

142703

127275%
000000
152716
140703
144705
150324
140702
146305
106612
000000
141305
1437141
147240
152308
151724
106812
000000
143322
141672
000000
146741
147254
000000
151705
141640
106612
Q00000
124326
12471

-

IM6

IM?

IM9

Ing0

M1y

IM12

DATA

DATA

DATA

DATA

DATA

DATA

'UNACCEPTABLE',0106612,0

'BEGIN TEST!,0106612,0

1FRC2,0

'MIN, !, 0

'SEC ',0106612,0

T(VIIIzt,o0

009130

009140

009150
609160

009370

0NY180

-



PAGE

003240
003241
003242
003243
003244
003245
003246

003247
003230

003251
003252

003233

003234
003255

003236
003257

003260
003261
003262
003263
1003264
003265
003266
003267

003270
0032714
003272
003273
003274
003275
003276
003277
003300
003301
003302

003303

003304

000045

144672
000000
144716
163301
146311
142240
000000

000000
005002
005101
004541
063403
063443
005311
004344
033350
053416
0581613
011122
005311
005311
053402
001000
103247

073337
053333
053335
063334
063336
023330
036000
035000
043330
001040
003317
005344
001040

MS16

BCNG

b 2 R BB 4

01y

xpI2

DATA

ENTR
1B
INCR
LLSR
STR
8Th
DAR
LSRA
STA
STA
STA
L.DA
DAR
DAR
STA
JMP %

YINVALID'Y,O

XDse
XDS4+}

XDA2+1
XD82+1
XDAX+1
NBIT

X0LC
BCNG

ADJUST INSTRS, TO BIT SIZE

SET ANAI INST

SEY LOOP COUNY FOR DIVIDE

DOUBLE PRECISION INTEGER MULTIPLY BY ADDITION

CALL
STX
8TA
STA
sTB
STB
L.0B
L.DX
LOX
INR
IXZ

DXR
JX2

XDIM,MULT
XD18+4
XDIS
XDIS+2
XDIS+}
XDIS+3
XDIM
0,2
0,1
XDIM
XD13

X014

WHERE MULTIPLIER MUST BE A SINGLE WORD +

SAVE VALUES

SET NQ, OF TIMES TO ADD,

CHECK IF MULTIPLIER ZERO,

ANS,

ZERD

*
®
]

o

009190

000200
009210
009220
009230
009240
009250
009260
009270
009280

009290

009300
009310

nog326 -

0098330
009340
009350
009350

009370
009380
009390
009400
009410
009420

009430

009440
009450
009460
009470
0nQ4se
N08490
008500

009510
0095820



PAGE

003305
003306
003307
003310

003311
003312
003313
003314
003315
003316
003317
003320
003321
003322
003323
003324
003325
003326
003327
003330
003330
003331
003332
003333
003334
003335
003336
003337

003340

003344
003342
003343
003344
003345
003346
003347
003350
003351
003352

000046

003324 R
013333
023334
002000
003362 R
003335 R
053333
063334
001000
003303 R
005001
005002
033337
001000
103330 R
013333
023334
033337
001000
000000

001000
003270 R
000000
. 000000
000000
000000
000000

073365
007400
033362
035000
033366
005021
125001
006130
077777
005012
005001

=

LOA
LoB
CALL

STA
8T8

~JMP

XD13

TZA

T8
© LOX

XD1la

JMP &

LOA
LoB

L0X

XDIM

XDIS

* XDAD

XDA2

JMP

BES
JMP

DATA

STX
ROF
LDX
.OX
STA
TBA
ADD
ANAT

TAB
TZA

Xpis
XD1S+
XDAD,XDIS+2

XDIS
XQI8+14
xXD12

XDIS+4
XDIM

XDIS
XDIS+{
X018+4
0

0
XDI1

0,0,0,0,0

FIXED POINT DNUBLE PRECISION ADD/SUBTRACT

XDAD+JI

XDAD

0,1
XDAD+4

141
077777

SAVE XR
RESET OF

XR>ADDR 0OF HI B
SAVE HI A

GET LO A

ADD LO B

SIGN BIT

SAVE RESULT

-

009530
009540
009550

009560

009570
009580

009590
009600
009610
009620

009630

0096€40
009650
009660

063670
009680

003690

009700
008710
008720
0ong7ie
009740

008750

0ng760
008770
068780
009730
009800

009E1C
003820

C



PAGE

003353
003354
003355
003356
003357
003360
003361
003362

003363

003364

- 003365

003367
003370
0033714
003372
003373
003374
003375
003376
003377
003400

003401

003402
003403

003404
003408
003406
003407
003440
0034114
003432
003413
003414

=

000047

005511
007400
123366
125000
043362
033365
001000
000000

003362

001000
003340
000000
000000

000000
005211
001020
003404
008222
oobi22
004041
004141
001000
103367
005111
000016
100000

073433
007400
033430
035000
053434
005021
066110
100000
145001

AOF A
ROF
ADD
ADD
INR
LOX
JMP

XDAD EQU
JMP

DATA

X0CO

DCO . ENTR
CPA
J82

X % % »

cPB
18R
|L.RLB
L.SRB
JMP#

IAR
XpLC DATA
XDSB DATA

*  X0SU

STX
ROF
LOX
LOX
8TA
TBA

XDS4  ORAI

SuB

o

GET CARRY

RESET OF
XDAD+4 ADD HI A
0,1 ADD HI B
XDAD SET RETURN
XDAD+3 RESTORE XR
0 | RETURN
rel ENTRY
'TIN)
0,0 TEMP STORAGE

FIXED POINT DOUBLE PRECISION COMPLEMENT
w+8
1
{
X0Co
14 DIVIDE LOOP COUNT (ALTERED)
0100000 SIGN (ALTERED)
FIXED POINT NOUBLE PRECISION SUBTRACT

XDSU+3 SAVE XR

RESET OF
XDSU ;
0,1 XR=ADDR OF HI B
XDSU+4 'SAVE HI A
0100000 SET SIGN FOR CARRY

11 SyB Lo B

o

009830
009840
009850
009860
009870
009880
009890

009900
009910

009920

009930
009940
009950
009960
009970
009980
0095890

010000
010010
010020
010030
010040

010050
010060
010070
010080
010090
010100
010110
010420
010130
010140
010150
010160
010170

010180



PAGE 000050

003415
003416
0034317
003420
003421
003422
003423
003424
003425
003426

003427

003430
003430
003430
003434
003432
003433
003434

LITERALS

POINTERS
000502
000503
000504

SYMBOLS

003430
003415
003412
003403
003402
003367
003362
003347
003333
003330
003324
003317

e o I W PR T o

006150
077777
005012
005001
005741
007400
123434

145000

1043430
033433

000000

000000
001000
1003404
000000
000000
000500

102265
102646
102647

XDSU
XD$2
X0S4
XDSB
XDLC
X0CO
XDAD
XDA2
XDIS
XDIM
XDY4
XDI3

O BRAVBBTDODHDX

001000

XD§2

XDSU

ANAT

TAB
TZA
SOF A
ROF
ADD
sys

INR
LOX

JMP

ORG
ENTR

JMP

DATA
END

077777

XDSU+4
0,4
XDSsu
XDSUI
0

el
ne2i
0,0

0500

MASK SIGN

SAVE RESULT

GET CARRY
RESET OF
ADD WI A
SUB HI B
SET RETURN
RESTORE XR
RETURN

ENTRY

TEMP STORAGE

010190

010200
010210

010220

. 010230

010240
010250
010260
010270
010280

010290
010300

- 010310

010320

010330



- PAGE

o

000051
003303 R XDI2
003270 R X0It
003247 R BCNG
003242 R MS16
003236 R IM12
003232 R IM11Q
003227 R IM10
003224 R IM9
003215 R INM7
003205 R IM6
003184 R IM5S
003152 R IM4
003141 R IM3
003124 R IM!
003116 R MSi5
003073 R MESS
003051 R MES?
003032 R MES6
003010 R MESS
002774 R MESA

002764 R MES4
002755 R MES3
002732 R MES2
002716 R MES1
002705 R HLFy
002674 R HFS
002671 R TDSA
002665 R TDS2
002654 R TDS}
002650 R YDSC
002646 R ADDR
002644 R VAL
002642 R HVAL
002640 R VAR
002637 R SIXM
002635 R TWNT
002633 R SUMH
002571 R TABT
002570 R CONT
002567 R TIME
002565 R SAVN
002564 R FLGC



PAGE 000052

002553 R BUFC
002543 R BUFD
002517 R TBOC
002475 R (011
002473 R CON8
002463 R CON7
002450 R CONG
002444 R CONL
002441 R CON9
002421 R CONS
002414 R CON4
002405 R CON3.
002404 R CON2
002377 R CON%
002362 R CONV
002361 R TEN
002360 R VALU
002355 R DPSM
002347 R 1PDS
002342 R IPD4
002336 R IPDJ
002272 R IPD1
002266 R 1PDC
002265 R STTY
002264 R D60
002263 R ESVI
002262 R EMVI
002264 R ESFR
002260 R EMFR
002256 R IVM
002254 R IFM
002253 R INTT
002252 R IINT
002251 R ILNG
002250 R INXT
002247 R LFRC
002246 R UFRC
002245 R LVII
002244 R UVII
002242 R SELC
002240 R VIIF
002236 R FRCM



PAGE

000053
002233 R 1C8
002223 R 1€7 .
002216 R 1C6
002206 R 1CS
002172 R IC4
002162 R 1€3
002155 R 1C2
002145 R 1C%
002126 R 1COM
002120 R 1301
1002100 R 130
002074 R 152
002007 R 154
001726 R 150
001673 R 1151
001670 R I15
001635 R IUFR
001631 R I407
001624 R 1301
001612 R XDAX
001574 R 110
001565 R 117
001562 R 1161
001557 R 1162
001541 R 144
001531 R 114}
001517 R It
001516 R IX12
001507 R IXi{
001476 R 170
001456 R 19
001442 R 17
001441 R 171
001430 R 11
001417 R 13
001411 R ISCP
001376 R 18
001364 R 16
001362 R 15
001353 R 14
001341 R 2
001317 R 1SCR



PAGE 000054

001264 R ITT
001231 R RT13
001163 R RT10
001147 R ERRP
0011331 R ERRS
008130 R PINT
001127 R CNTL
001126 R TMSY
001125 R RTSA
003124 R ERRC
001123 R COMP
001122 R NB1T
001111 R RTCO
001020 R RTTC
001002 R RTC6
000772 R RTCS
000757 R RTT4
000722 R RTC4
000674 R RTC3
000647 R RTC2
000840 R RYCL
000636 R RTCP
000633 R RTCO
000627 R RTCN
000577 R RTCM
000570 R RTCK
000557 R RTCH
000527 R RTYCT
000502 R PNTR
000047 RTC
000473 R SDCT
000442 R SCON
000441 R SMEM
000440 R SFLG
000424 R SMSM
000423 R ESZC
000422 R S| WE
000421 R SSWT
000420 R TDLY
000417 R TOUT
000416 R INPG
000415 R INPF
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PAGE 000055
000414 R INPE
000413 R INPD
000412 R INPC
000431 R INPB
000410 R INPA
1000407 R DUTH
000406 R QUTG
000405 R OYTF
000404 R OUTE
000403 R QUTD

--000402.R QUYC
000401 R’ OUTE
000400 R OUTA
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