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THIS IS A COPYRIGHTED PRnGRAM, COPYRIGHT 1973 BY VARIAN DATA ~ACMINfS 

* 
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731610 REAL TIME CLOCK TEST 

131620 REAL TIME CLOCK T!ST 
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rlF THE MAINTAIN tr 
TEST PROGRAM SYSTEM 

**********************•************************************************* 
* * 73/620 REAL TIME CLOCK TEST PROGRAM 

* * 13 AND 820/F~ VARIABLE INTERVAL lNTE~RUPT, MEMORY OVERFLOW tNTER 
* AND REAOAB~E FREE RUNNING COUNTER 4RE EXERCISEn. 

o.ooo t 0 
000020 
000030 
000040 
000050 
000060 
000070 
000080 
-oooogo 
Or>()tOO 
0<"0110· 
000120 
000130 
00014() 
000!5(,l 
00016(1 
000170 
000180 
000190 
000200 
000210 
000220 
00t'J230 
000240 
000250 
000260 
000270 
Of'0280 
0002go 
000300 
000310 
on~32C 

000330 



PAGE 000002 

000400 
000400 
000401 
000402 
000403 
000404 
000405 
000406 
000407 

l"'i 
~ 

• • 
* 
* 

82011,l AND 622/I: INTERVAL INTERRUPT ANO MEMORY OVER,LOW lNTERRtJ 
ARE EXEf'CISED, 

NOTE: NO SOFTWARE T?MING CHECKS ARE MADE. 

000340 
000350 
000~60 

*' 000370 
000380 
000390 

****************************•*•***********************************~***** 
* 
* • 
* 
* * 
* 
* 
* * 
* 
* 
* 
* 
* 
* • 
* 
* 
* • 
* 
* 
* 
* 
* 
* 
* 
OUTA 
OUTB 
OUTC 
OUTD 
OUTE 
OUTf 
OUTG 
OUTH 

**********•******************** 
* • 
*'AR!AS RESERVED BY EX!cur1vE * 
*********************•********* -·a•s· 
Jr.tP 
ORG 
JMPt4 
JMP 
NOTEI 

ORG 
BSS 
ess 
ess 
ass 
ess 
BSS 
BSS 
ass 

0' . . . 
EXECUTIVE 
040 
riO-NER DOWN RDU-T 1 t.iE -
POWER UP RDUTtNE 
fHE TEST EXECUTIVE ALSO RESERVES LOCATIONS OAOO TO 
'0~ A-PO?NfER tAB~E TO STANDARD ROUT?NES 1 ANO AS 4~ 
FOR EXECUTIVE DATA, ALL TEST PROGRAMS WORKING WITH 
IX! CUT I VE t•fU ST PRES E ~-VE TH! S B L.-0 c K • . 
STANOARD ROUf!~ES WIL~ e!-CALL!O INOI~ECTLV THRU 
THIS TABLE 

0400 
I 
1 
1 
t 
1 
s 
l 
1 

OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 

ONE CHAR ROUTINe: 
TWO CHAR ROUTINE 
CR/LF ROUTINE 
M!~SAGE ROUTINE 
OCTAL WORD ROUTINE 
OCTA~ ADOR ROUTIN! 
ERROR MSG ROUT!N! 
CONTR06 CHAR TO TTY ROUTINE 

0471 
AREA 
l"HE 

ooo4on 
000410' 
000420 
000430 
000440 
000450 
000460 
ono•10 
000480 
0004SH) 
000500 
000510 
000520 
000!536 
000540 
0(11)5,0 
ooo~eo 
000570 
000580 
000590 
000600 
000610 
000820 
000630 
000640 
0()065" 
OOt'e8(') 

' 000670 
000690 
OOOt;90 
000700 
0t}0710 
000720 
000730 
000740 
ono15o 

0 



• PAGf 000003 

000410 
000411" 
000412 
000413 
0004f4 
000415 
000418 
'o'o•o'4 t 7 . 
000420 
000•21 
00042-2·· --
ooo~a3_ 
00042~. 

Q99•40 

000440 
000441 
000442 
000443 
000471 

0001500 
ooosoo 

_000901 
000502 

000507 
000510 
000511 
000512 
000513 

. 000514 

000041 

001000 
000507 

000502 
005f01 
004260 
OOfH30 
000001 
001010 
000522 

R 

R 

R 

INPA 
· lNPB 

INPC 
INPD 
INPE 
!NPP 
INPG 
TOUT 
TOL.V 
SSWT 
IL.WE 
ESZC 
SMSM 
* 
* 

* 
* 
" SF'LG 
SMEM 
ICON 

IDCT 
• 

ass 1 
BSS 1 
'BSS 1 
ass 1 
BSS l 
BSS t 
BSS t 
BSS l 

· BSS t 
BSS t 
·ass 1 
BSS 1 
ass 1 

ORG 0440 

!XECUT!Y! DATA TABLE 

BSS l 
BSS l 
ass t 
ass 22 
BSS l 

0 

INPUT ONE CHAR ROUTINE 
INPUT A~D PRINT ONE CHAR ~OUTINE 
INPUT ONE CHAR !~tTED ROUTINE 
IN.PUT ONE ALPHA CHAR ROUTINE 
INPUT TWO ALPHA CHAR ROUTINE 
INPUT COMMA/PERIOD TERM?NAT?ON ROUTI~E 
fNPUT OCTA~ NUMBER ROUTIN! 
TlMEwOUT ROUTINE 
TIME DELAY ROUTINE 
STANDARD SENSE SWITCH ROUTINE 
LOWEST WbRO USfO B~ EXEC 
MEMORY SIZE D!TEAMINATtDN ROUT!~! 
MEMORY SIZE H!SSAG! 

LOOP ON ERROR FLAG, O•DO~f T LOOP l•LOOP 
MEMORY SIZE (HIGHEST AVAIL CORE) 
O~CONSOL! MODE 1•TTV MnDf 

-oIGIT COUNTER FOR INPG 

****************************~····~·~********~************~*******-****** 
* * 
*******************************•*******************•******************** 
* 
* RTC EQtJ 047 

ORG 0500 
1 JMP . .. , 

PNTR ess 5 INDIRECT POINTERS 
IAOR BEGI. PNTR 

J:NCR 1 BIT size: DETERMINE~ 
LRLA us 
ERAI 1 

JAZ •+7 

0 

000760 
000710 
000780 
0-00790 
000800 
000810 
000820 
000830 
000840 
000850 
oooeeo 
000870 
000880 
000.890 
000900 
ooo~a o 
000920 
ooog30. 
000940· 
000050 
000980 
000910 
000980 
000990 
001000 
001010 
001020 
001030 
00104'-' 
001050 
001060 
001070 
001(160 

001090 
001100 
001110 
001120 
001130 

00114(1 



PAGf · 000004 

00051! 006010 LDAI 18 001150 
000516 000022 
000511 051122 STA NBIT 18 BITS 0011 eo 
000520 001000 JMP ••5 OOU70 
000521 000525 R 
000522 008010 LOA? t6 001180 
oo·os2:s 000020 
000524 051122 STA NBIT 16 8J,TS 001190 
000515 002000 CALI. BCNG S!T AFFECTED INSTRUCTIONS IN AFUTH, suss. 001200 
ooosae 0032417 R 
o·oo~s-r1· · -, 0-0441 · RTCT !XC 0400•RTC 001210 
ooosao· ooeoao LOBI 2 001220 
000911 000002 
ooos12· ot)so21 TBA. EXCEPT LO.CAT IONS o~o TO 043 (PF/R) 001230 
0005~3 008110 ORAI 0400 lNCl.,UStVEeOR BIT 8 IN A REG, 001240 
ooos;s4 · ooo•oo .. _,. 0005-39 ., 08'1000 s·T-A o,a 001250. 
000515 005122 IBR 001250 
000511 005021 TIA 001210 -ooo·s"4o ------ oos·14o · sutft 040 f!HEeK !F ·Loe· o•o (POWER 'AIL.U! RIST ART - 001280 
0005•1 000040 
0009ti2 001010 JAZ ••9 INT!RRUPT ADDRESSES) 001290 
000543 ,. 00058~ R 
00054-4 005021 TBA 001300 
000545 00•1•0 SUBI 0377 CHECK IF ALL lNT!R~UPT LOCATIONS SETUP 001310 
·ooos-•e 000371 
000941 001010 JAZ RTCl 001320 
000550 ooos·s1 R 
9005-51 0010-00 JMP RTCT•I 001330 
000552 000532 R 
OOOSS3 006020 LOBI 04, JUMP OVER PF'IR INTERRUPT ADDRESSES, 001340 
oooss• 000044 

·000555 001000 JMP RTCT•3 001350 
000558 000532 R 
o-o't;es1 · Of 0442 RTCl r LOA ICON r:: \ CHE-Ct< tF CONSOL.E MODE 0013ti0 
OOO!SO 001010 ~ JAZ RTCK 001370 
000581 000570 R 
000!02 002000 CAL.I.* OUTC e"IL.F 001~80 
000583 100402 R 
000584 006030 LOXI MES1, WRIT£ (RE AL. TIME CLOCK T!STl 001390 
000565 002716 R 
000566 002000 CALL,• OUTD 001400 

0 0 0 



0 
PAGE 000005 

000587 100403 R 
000570 010442 RTCl<r LOA 
000571 001010 i JAZ 
000!572 000838 R ') _----) 

oo~s1·1 ~08030· LOXI 
00051• 0~311~ R 
000575 J)Q.3.000 CA~J.* 
000"516 1_00403 R 
000577 O_QIOOO RTCM CALI,,* 
000100 ._LO.O 4 tl . R 
·0008()'1" _Q_O_l 000 JMP 
ooo·soe o_Qos17 R 
QCHHSO~-- _Q.050Ja TAB 
oooeo~ 002000 CALL• 
OQ0_805_ 1()_{)40_2 R 
000808 ooaooo CALI.* 
000807 i"oo4o2 R 
oooe10 00102-1 .TBA 
000811 oo·e140 SUBI 
o~oo«u 2 ···0-00111· 
000813 001010 "~; JAZ 
000514 000927 R 
000815 006120 ADDI 
000818 000001 
00081'1 00l010 JA! 
000820 000633 R 
000821 008030 LOXI 
000822 00~242 R 
000823 001000 CALL* 
000824 100403 R 
000-929 001000 JMP 
000625 ooo·s10 R 
001127 005tU RTCN ~-7!AR 
000130 0-St 123 STA 
0001~1 001000 JMP 
000832 OOOd40 R 
000833 051123 <)-RTCO STA 
000834 001000 JMP 
00083! 000840 R 

~l] 000'538 000000 RTCP 
0005~7 051123 STA 
000640 -010442 RTCL LOA 

ICON ...., . ., I 
RTCP 

MSt5 

OUTD 

INPB 

RTCM 

DUTC 

OUTC 

0261 

RTCN 

1 

RTCO 

MIU> 

OUTO 

RTCK 

COMP 
RTCL 

COMP 
RTCL 

COMP 
SCON 

0 

CHECK IF .CONSOLE MOOE 

NRJTf (COMPUTER IS AN) 

C. 

~N fFt OR V7J? 
<2) 
I 

WRITE (JNVALIO) 

SET COMPUTER FLAG 

SET CO~PUTER FL.AG 

SET A:a:O FOR I, OR 
SET COMPUTER FLAG 
CHECI< IF CONSOL,,E 

FOR 

POR 

A=1 
FROM 

MOOE' 

,,, 

' J ' 

FOR'p; 
REGISTER ENTRY 

0 

001410 
001420 

ontA40 

00&•50 

oot•eo 

001•1n 
o_ot•sn 

oOtA90 

001500 
001~10-. 

001!520 

o"t5-Jn 

0~1540 

001560 

001!7~ 

00!580 
00l59f' 
Ot)1~00. 

00t~10 
on1e20 

00163() 
00164() 
(HH 6 50 



PAGE 000008 

000641 001010 
000842 000647 R 
oooe43 ooeo~o 
00084• 002132 R 
oooe4lS ·002000 
000848 100403 R · 
000841 006010 RTC2. 
00085() 000001 
000851 051124 
oooesa -,,-()IQ 1 o 
o~oo·es3- ·oolo-oo 
ooo_os~. oJ_oo~• 
000855 -, __ 09.0.04• oooise 00'5010' 
OQO~Sf 0011~1 R 
000860 050047 oo<fee1_- ooeo1 o 
000882 Q00874 R 
000-883 090045 --o-ooaa·•--- -·· 1004•7-

- ~ oooeee · Ioo i •1 
·oooese · .ooeo~o 
0()0~$7 000020 
·oooeto 002000 
000871 002850 R · 
000-11·2 ooac;o-o 
00087~ Oblt31 R 

000874 , 
000815 
000878 
000811 
000100 
000701 
000701 
000703 
00010• 
000105 
000708 
000101 
000710 
000711 

000000 
100747 
041124 
006010 
001131 R 
050045 
ooe·oio 
000010 
002000 
002850 R 
041124 
008010 
000722 R 
050045 

0 

A,,,_6 ~ ~ ~~·. -~ 

JAZ RTC2 

LDXI MES2 

C4LL* OUTD 

LOAI 1 

STA ERRC 
LOAI 02_~00 

STA 044 
STA 0~6-·----_ 

L.DAI ERRS 
l·~. 

STA C) 47,-' 
LOAt RTC3 

ST'A 045 
EXC o•oo+·Rrc 
EXC OIOO•RTC 
LOX! 16 

CALL TOSC 

CAL.I. ERRS 

W~tTE CI/O INST, ANO INT, TEST) 

SET E~ROR COU~T TO ON! * * .t ** 

OtH660 

OOHJ10 

on 1 e·eo 

001ego 

001700 
. SET UP JUMP AND M4RK IN !NT!RRUPT AOOR£SS!S 001110 

STORE LOC 1 OF ERROR SUBROUTINE AS JUMP ADOR 

001120 
001130 
0-017 •o 

LOCATION TO ~ETUR~ UPON !NT!RRUPl · 
001750 
001760 

IN IT-I A ~-l t E RT C 
!NA8LE RTC . 

4 SEC, WAIT 

NO INTERRUPT ERRO~ 

~[UV!'<. tl\.i'J-' 00 t 770 
-----· 001,7 80 

001790 
001800 

ENTRANCE FROM R!CE!Y!NG INTERRUPT 

001810 

ooie20 

001830 
001840 ENTR 

E>CC 
lNR 
LO Al 

STA 
LOXI 

C4LL, 

INR 
lOAl 

STA 

01oo•RTC 
ERRC 
ERRS 

045 
8 

TDSC 

EARC 
RTC4 

045 

INHIBIT VII 
?NCR, ERROR COUNT 
IF INTERRUPT ~ GO TO ERRC 

2 SEC, WAIT · 

ERRO~ COUNT 
LOC 1 TO RETURN UPON INTERRUPT 

0 

•• 2 ** 

• .,, 3 ** 

rt01850 
001860 
001A10 

001880 
001890 

on H~on 

001910 
001920 

·Ont5130 

0 



• 0 0 
PAGE 000007 

000712 100647 EXC 0500+RTC INITIALIZE VARlABL.E INTERVAL. INTERIWPT 001Q40 
000713 l00347 EXC 0300+RTC ENABL.E Vil ANO INHIBIT MOI 001950 
000714 006030 LDXI 16 OOU~60 
0001is 000020 
000716 002000 C4L.L TDIC 001g10 
000717 002850 R 
000720 002000 CAL&,, ERRS 001~80 
000721 001131 R 

* ENTRANCE FROM RICE r.v.I NG INTERRUPT 001090 
000722 000000 RTCA ENTR Ot\2000 
000723 foo447 !XC 0400+RTC INITIAl.:l'!E RTC 00201tl 
000124 000010 LOAI ERRS 002020 
000725 0011~1 R 
000720 050045 STA 045 002030 
000727 010442 LOA SCON CHECK !, CONSOLE MODE 002040 

--

000130 001010 JAZ ••13 002050 
. 00013 t 000745 •• 

000732 011123 LOA COMP 002060 
000733 OOlCHO JAZ ••e 002070 
0007~4 000741 R 
000735 000030 LDXI MES4 WRITE (YARXABL!) 002080 
0007~8 0()2784 R 
000737 002000' CALL* OUTD " 002oge \ 

000740 100403 R ~·~-- i 
~c i 

000741 ooeo~o LOX! MESA TYPE C INT'fRV AL lNTE~RUPT)/ 002100 
000742 002711 .R 

000743 002000 CAL.I.* OUTO 002110. 
000141 10040~ R 

• TEST FOR f~fHlR CODE 4 on2120 
00074! 041124 INR IRRC !NCR, ERROR COUNT ** 4 ** 002130 
000746 006010 LOAI 040045 !NCR, AND REPLACE INSTR, STORE IN LOC, 044 002140 
000147 04004~ 
000750 050044 STA 044 0021~0 
000151 008010 LOAI RTC5 LOC TO R!TLJRN UPON INTERRUPT 002150 
0001:52 000112 R 
000753 050041 STA 041 002170 
000794 ooeoio L.O•I t SET UP NO, OF TR?ES FOR TEST 4 002180 
000755 000001 

.. 0007!8 051121 STA CNTL 00219() 
0001,, 006010 RTT.4 LOA? 031115 SET UP OVERFL.OW COUNT 002200 

. 0007'10 031775 
000151 050045 STA 045 002210 



PAGE 000010 

000762 100441 EXC 0400+RTC INITIALIZE RTC 002220 
000783 1-00147 EXC 0100•RTC ENABLE RTC 002230 
000784 006030 LDXI 16 4 SEC, WAIT 0!'2240 
00076tl 000020 
0001a·e 002000 CALL. TDSC 002250 -

000787 002650 R 
000770 002000 CAL.la ERftS NO lNT!R~UPT 49. ERROR 4 ~02250 
Otl0111 oof1$l R 
000772 000000 RTC5 ENTR 002270 
000773 f00247 EXC 0200•RTC lNMIBIT MOI 002280 . 
0·00114·- ···o•·rra• !NR ERRC ERROR e·cfONT ** 5 ** 002290 
00-0115 0·10049 LDA 045 002300 
000778 ooei•o SUBI 040001 002310 

-cHH)-777 o•.«>oo 1 
ooiooo Q_Q l () t 0 JAZ ••5 -- -- - -~-- -·-- 002320 
001001 001005 R 

·00-1002· --roc>447 RTC6- EXC 0400.e,RTC ERROR- lN!T°!ALIZE RTC 002330 
001-oo·i -· 001000 CALI. !RRS 002340 
oo i-oo•- 001111 R 
0()1 cfo! ·crrrr21 LOA CNTL CHE Ck !,. TEST T.RIEO !50 T!MES 002~5() 

001066 o4n21 INR CNTL. 002~60 
001001 .. 008140 SUB? eo 002!10 
001010· ·000062 
001011 001010 JAZ RTTC 002380 
001012 ·001020 R 
·001·0·13 · <»os-o to LOAI 04 Rf•SETUP ERROR COIJNT, 002390 
ootoi• 000004 
001015 05112.i STA ERRC . 002400 
001018 otfl ooo JMP RTT4 002410 
001017 000151 R 
001020 041124 RTTC INR !RRC ERROR COUNT •• 8 ** 002A20 
001021 006010 LOA? !Rl'tS SET INTERRUPT ADORE SS TO ERROR SUBR, 002i430 

001022 0011~1 R 
001023 050047 STA 047 002"40 
001024 oo·eoJo LOXI 2 1/2 SECOND DEL.AV 002•50 
00102s 000002 
00102e 002000 CALL TDSC 0~2460 

001027 002650 R 
001030 041124 ?NR ERRC ERROR COUNT ** 7 ** 002470 
001031 01004! LOA 045 LOCATION 45 MUST BE GREATER THAN 40001 002480 
001032 008140 SUBI 04000! 002490 
00103~ 040001 

0 0 0 



• 0 0 
PAGE 000011 

001034 001010 JAZ RTC6 002500 
001035 001002 R 
ooio~e 041124 INR ERRC ERROR 8 CHECK II! 11\JHIBIT MOt •• 10 ** 002~10 

001031 100447 f XC 0400•RTC ?NITIALilE RTC 002520 
001040 008010 I.DAI 031775 002f53(' 
001041 037775 
001042 ,050045 STA 049 002!40 
o'o-io43 008010 L.DAI ERRS IF INTERRUPT GO TO ERROR ROUTINE 002!550 
00104• 001131 R 
001045 .050047 STA 041 002560 
OOf046 i(i"c.)347 EXC 0300ttRTC 002570, , 
00f047 . O_Q~O~O L.DXI 4 1 SECOND OELAV on2r;eo 
<uuo~o 000004 
001091 002000 CALI. TOSC 002590 
·ootose . 002850 R 
001053 100441 EXC 0400+RTC INtTIAL.IZE RTC 002B·on 

· <>olol4"" _OJQ442 LOA ICON 002610 
001055- 001010 JA? ••6 002620 
001059 , 001063 R ' ..... 

001057 008030 LOXI MESS WR!T! -MESSAGE MO? 002630 
001060 003010 R· 
001051 002000 CALL,* DUTO 00264~ 

ooioe2 100403 R 
001053 011123 LOA COMP 002650 
OQIOS.~ 001010 JAZ RTtO SKIP FREE RUNNING COUNTER CHECK FOR I'S 00266n 
OOtOlHS 001183 R 

* CHECK F"EE RUNNING 002~10 

* CHECK CL.EAR OPTION OF FREE RUNNING COUNTER 002eeo 

* .CHECK IF PRC INCREMENTING 0"2ego 
001068 041124 !NR ERRC ERROR COUNT = t1 •H~ 11 ** 002700 
001067 100041 EXC ATC CL.EAR FREE RUNNING COUNTER 002710 
001010 102547 CIA RTC INPUT FREE RUNNING COUNTEf.t TO A 002720 
001071 051125 STA RTSA 002730 
001072 008030 L.DXI 2 DELAY 1/2 SEC, 002740 
001013 000002 
001014 001000 CALL. TOSC ()('2750 
001 ons 002950 R 
~01016 102547 CIA RTC INPUT FRC TO A 002760 
001011 141125 SUB RTSA IF COUNTER ZERO FRC f'JOT 002770 
001100 002010 JAZM ERRS INCREMENTING coqRECTLY, 00278!' 
001101 001131 R 
001102 041124 INR ERRC ERROR COUNT ** 12 ** 002790 



PAGE 000012 

OOU03 100041 
001104 102547 
oouos· 001010 
001108 o·ou u 
oouo' 002000 
001110 001131 
0011 tt 010442 
00SU2 - 001010 
OOUl~ 001163 
00111·4 000030 

-lHflil! 0-630S2 
001111· 002000 
001'111 100403_ 
001120 001000 
001t21 00·1t83 

00 l 12-1 000000 
. 001123-· ··000000 
00112• ooo·o·oo 
001125 000-000 
oo 112e <fooooo 
001121 0·00000 . 
00 l 13Ct 000000 

001131 
001132 

000000' 
1.00441 

021131 
005004 
OU124 
051141 
002000 . 

R 

R 

R 

R 

R 

R 

001133 
001134 
00ft35 
001138 
001137 
001140 
OOU4t 
001142 
001143 

100•21 R 
000000 
1011°47 R 
000521 R 

0 

EXC 
CIA 
JAZ 

CALI. 

RTC9 LOA 
JAZ 

LOX? 

CALI.* 

JMP 

RTC 
RTC 
••4 
ERRS 

SCON 
~TtO 

M£S6 

OUTD 

RT10 

CL,E4R FRC 
INPUT FRC 

T!ST IF CONTINUE MODE, 

OUTPUT FRC (TEST COMP~ETE) 

************************************************************************ * ---FL,AGS 1 .. POINTER AND MESSAGi: Bfff.FEffS .. 
*************************************~********************************** 
·NB?T 
CO.MP 
ERRC 
RTSA 
TMSV 
CNTL. 
PINT 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

0 
0 
0 
0 
0 
0 
0 

TEMP, STORAGE 

*•********************************************************************** 
* * 
* 
* 

ERROR SUBROUTINE ENTRANCE * • 
**************************************************•********************* 
ERRS f NTR 

* 
Exe 

L.DB 
TZX 
LOA 
STA 
CALL* 

0400+RTC 

ERRS 

ERRC 

tNtT!AL.IZE RTC 
SET UP ERROR VOLATILE REGISTERS, 
8 • LOCATION INTERRUPTED FROM, 

A • ERROR CODE NUMBER 
••3 
SSWT,00,(ERRP)•,RTCT,RTCL 

0 

00280f' 
002810 
0('!2820 

002830 

002840 
002850 

002860 

.. 00287('} 

002880 . 

002890 
002900 
002910 
on2920· 
002930 
00,;40 
0()295() 
0()2960 
002Q10 
on2gao 
002990 
003!\00 
003010 
0~3020 
OOJ030 
003040 
003050 
00306(") 
00307fl 
003080 
003090 
0031()0 
003110 

0 



• PAGE 000013 

0.<)1144 OOOS'40 
~ 

R 
00114'5 001000 
001146 000540 R 
001147 000000 
00115_0_ 008030 
OOlUH 002755 R 
cfoi_i,~2 002000 
001153 100403 R 
001154 011124 
oonss · 

-- 002000 ocni·sa· foo4o• R 
00_1 t51 002000 
0011§.0 ·l 0.0~02 R 

_ OO_l 18.1 _OOl C>-00 
001112 101147 R 

001183 005001 
0011e4 ps113o 
001 Ui5 010442 
oo 11 ee'"~- ·oololo 
001187 001231 R 
001110 ooaooo 
OOU7t 100402 R 
001172 011123 
001173 00-1010 
00tl7A 001212 R 
001175 006030 
001116 003091 R 
00111i 002000 
001200 100403 R 
001201 002000 
001202 002266 R 
001203 052236 
001204 062237 

001205 002000 
001206 003330 R 

0 

JMP RTCL. 

ERRP ENTR 
LOXI MES3 WRIT~ ERROR M(SSAGE 

C_ALI. * OUTO 

LOA ERRC 
CAL.I,.• OUT£ 

CAL.~• OUTC CR/1.,F 

JMP• ERRP 

************************************************************************ ·- ~· - . . 

* * * 
* 

THE OPERATOR IS REQUESTED TO IN~Uf HARDWARE SETUP * • 
***********************************************•**********~************* 
RTtO TZA CLEAR PRINT FLAG 

-STA PINT 
~DA ICON .1 CHECK !F CONSOLE MOOE, 
J.AZ RT 13; 

CALI.• OUTC CR/LF 

LDA COMP 
JA'l. ••15 

LOX? MES7 WRlTE (INPUT FRC INCREMENTS PER SEC) 

CAL.Lt* OUTD 

CALL IPDC INPUT DECIMAL NUMBER (ODUB~E PREClSinN) 

STA FRCM 
STB FRCM+l 

* COMPUTE INTERUPTS PER MIN 
* THESE WILL BE USED LATER JN COMPUTING ELAPSED TI~E 

CAL~ XO?M,060 

0 

003120 

003130 
00314'0 

00~150 

003tfJO 
003170 

003180 

003200 
003210 
003220 
003230 
003~40 
003~50 
00328(1 
003270 
0()3t'80 ~ 

003290 

003300 
003310 

003320 

003330 

003340 

on3~5o 
on33e;n 
00337(; 
Ofl3MH') 
003390 



PA&f 000014 

001207 002264 R 
001210 052254 STA IFM 
001211 082255 STB !FM+t 
001212 008030 LDXI Mf 88 
001213 003073 R 
001214 002000 CALL,• OUTD 
001215 100403 R 
001216 002000 CAL.L ?PDC 
001217 002266 R 
001220 052240 STA Yl!F 
ocn22·1- -<H22•1 STS VllF+l 
001222 002000 CAL.L, XD!M,060 
001223 003330 R 
0(fi22• 002284 R 
001225 052268 STA JVM 
~"~~~-~--· 082257 STB !VM+1 
00l221 001000 JMP XTT 
0012~0 . 00l284 R 
J~Q.l~IJ __ .O.tl te _3 RTt3 ~DA COMP 
001132 001010 JA! ••1:s. 
OOf23~ 00-1247 R 
0012~4 005001 TZA 
0012~5 o·osoo2 TZB 
001238 oosoo• TZX 
001211 000020 Hl.T 020 
lr<S 11 ~-er ·- · 01·2·2 3 e ·. ·aTA . FRCM 
0012•1 oe2·231 STB FflfCM•l 
001242 002000 CALI. XDIM,060 
001243' 00~330 R 
001244 002284 R . 
001245 0!2254 STA lFM 
001246 092255 STB IFM+1 
001247 005004 TZX 
001210 005001 TZA 
001291 005002 tZB 
001252 000021 HLT 021 
001253 0522•0 STA VIlF 
0012!4 082241 STB VllF•t 
001255 002000 CALL XOIM,060 
00125t5 003,330 R 
001251 002254 R 
001280 052256 STA tVM 

0 

WRITE (INPUT BASIC INTERUPTS PE~ SEC) 

INPUT DECIMAL NUMBER, (DOUBLE.PRECISION) 

B&N lN'fERUPT TUUNG TEST 

CON.SOL! MOOE 

INPUT lN • ANO B REG, f'RC !NCR IN NICROSEC, 
COOUBLEPPRECISlON) (OCTAL,) 

COMPUTE INTERUPTSS PER MIN 

INPUT IN A ANO 8 REG, VII SOURCE FREQ4' 
IN HZ. IN OOUBL.E PRECISION CUCTAL.) 

COMPUTE tNTERUPTS PER MIN 

0 

003400 . 
0034tri 
003420 

003450 
0~3480 

003470 

003480 
OOJ·490,. 
on3500 

0()3510 
003520 

003!530 
003540 
00]5!)0 
003!560 
003510 
003580 
0035qo 

003600 
C03~1C 

003620 
0(;3630 
003640 
00365C 
003660 
00361() 
003680 

003690 

0 



• PAGE 000015 

001251 062257 
001282 001000 
001263 001284 R 

001264 010442 
ooilee 001010 
«>oJa~-;r · oo i ~3q R 
0011e1 002000 
001270. __ 100~_02 R 
0Qli7 t 006030 
00i272 00.3124 R 
001273 002000 
-trc>·11-111· -- too4o3 R 
··o·cH·1··1s · 011e13 
00121s ooeseo 
00 '*'' 1117 00 001300 117502 t 

-001301 051873 
001302 006010 
001303 000001 
001304 052253 
0013"()5 011123 
001308 001010 
001307 001341 R 
00131 o ··oo·scf3o 
001311 003141 R 
001312 002000 
001313 100403 R 
001314 002000 
001315 002266 R 
oo 131 e o·e22s3 
001317 008030 
001320 003152 R 
00l321 002000 
001322 100403 R 
001323 .002000 
001324 002266 R 
001325 0522~3 

0 

ST8 IVM+1 
JMP ITT BGN INTERUPT TIMING TEST 

************************************************************~*********** 
* * 
t INTERUPT TIMING TEST 

* * 
*******************•********************************•******************* 
ITT LDA ICON CONSOLE MOOE? 

ISCR 

JAZ !1 !F SO, BRANCH 

CAL.I.* 

LDXI 

CALI.* 

LDA 
ANAi 

ORA• 
STA 
LDAI 

STA 
LOA 
JAZ 

L.OX? 

CALL* 

CAL.I_ 

STB 
LDXI 

CALL.* 

CALL 

sre 

OUTC 

?Ml 

DUTO 

! 1 !51 
0111100 

STTY 
tt51 
t 

!NTT 
COMP 
?2 

!M3 

OUTD 

!PDC 

?NTT 
tM4 

OUTO 

IPDC 

SELC+1 

CR/1.,F 

IDENTI'Y TEST 

!N1T TTY DEV ADDRESS 

!N!T%ALIZE FOR II INRTRVL TIMER 
SEE IF THERE tS A CHOICE 
tF NOT, SKIP THE QUESTIO~S 

,RC OR VII FOR INTERVAL TIMER 

REQUEST VII SE~ECT COUNT 

• 
003700 
003''10 

on3720 
OOJ,30 
003740 
003750 
00376() 
003770 
003780 

003790 

0()3800 

0038tn. 

'0038.2() 
003830 

003840 
003~50 
003860 

00387(> 
003880 
00389(' 

003000 

063910 

003920 

003930 
003940 

003950 

003960 

00397t" 



PAGE 000018 

001326 001010 
00tS27 001332 R 
00f330 001000 
001331 001411 R 
001332 001020 
001333 001411 R 
091~3~ 0_05021 
0013~5 001140 
001338 010000 
0013-31 -001002 
00·114<,_ ..... ooi411 R 
00 i 341 ()~UiO~O 
00 l 341 _0()~_164 R. 
001343 002000 
001344 100403 R 
001345 002000 oo' 3"48_ ·--O(f2_26fS R 
00 '347 oos:u 1 
OOl:ISO 001002 

.----061181 --001411 R 
001352 08~251 

001353 
001354 
001355 
001sse 
OOf3S7 
001380 
001se11 
001se2 
00"1363 
001384· 
001385 
001366 

001361 
001370 
001371 
001372 
001373 
001~74 
001375 

012253 
001010 
001302 R 

. 0-122·40 
022241 
001000 
001364 R 
012236 
02.2237 
002000 
003330 R 
002251 R 

031123 
001040 
001442 R 
032253 
001040 
001442 R 
005004 

0 

JAZ ••4 
JMP ISCP 

J8Z ?SCP 

TBA 
SUBI 4096 

JAP !SCP 

12 LD><I %M6 

CALI.* OUTD 

C4L.\. IPOC 

OAR 
JAP 13 

STB !LNG 
* FOLLOWING COMPUTES THE 
14 LOA tNTT 

JAZ 15 

LOA VIIF 
L.08 VIIF+l 
JMP ta 

15 LOA FRCM 
LOB FRCM+1 

!6 CALI. XOXM,IL..NG 

TOO LARGE 

TOO SMALL 

T90 ~ARGE 

R~QUEST INTERVAL ~ENGTH 

_ tF lNT~RVAL TOO ~ARGE, TRY AGAIN 

NUM8f R OF INTERUPTS PER INTERVAL 
CJHOOSE CORRECT INTERUPTS P!R se:c 

GET INTERUPTS PER INTERVAL 

V4LUE 

* CHECK TO SEE IF VII SELECT COUNT NEED BE CONSIDERED 
LOX COMP IS THERE A VII 
JXZ I1 ?F NOT, INTERUPTS/INTERVAl VA~U! ?S OK 

LOX 
JXZ 

TZX 

INTT 
11 IF FRC IS THE INTERVA~ TIMER, NO MOO NEEOEO 

OTHERWISE, DIVIOE INTERUPTS PER ?NTERV~L BY 

0 

on3980 

004000 

' Q('.)4010 
0.04020 

004030 

004040 

00405t\ 

004060 

0t')4070 
004080 

0040QO· 
004100 -
004110 
Ot>4120 

004130 
004140 
004150 

004160 
004110 
004180 

0041510 
004200 
00421(') 

004220 
0042JO 

004240 

0 



• 0 0 
PAGE 000017 

001316 002000 18 CAL.I. XOSU,SfL.C 004250 
001~77 003430 R 
001400 002242.R 
90l401 001004 JAN 171 004260 
001402 001441 R 
001403 007400 ROF 004?70 
00 l 40_4 OQ~l44 !XR 004280 
0014'05 001001 JOF 13 CUT OUT IF DIVISION COMPLETE 00429(') 

001408 001417 R 
QQ_,~07 _J!.01000 JMP !8 Ot>4300 

00l4l0 001378 R 

* FOLi.OWING HANDLES ILLEGAL. INPUTS FOR INTERVAL SEL,ECT COUNT 004310 
0Ql411 005030 !SCP LDXI !M6 004320 
.QOi~li 003205 R 

·,001413. 002000 CALI.!) OUTO 004330 
001414 · 100403 R 
0014·1s· -ocH ooo JMP . tSCR 004340-
001418 001317 R 

* ROUTINE TO HANDL! INTERVALS WHICH ARE TO LARGE 004350 
001411 010442 '13 L.OA SCON 004360 
001420 001010 JAZ !1 004370 
00l421 001430 " 001422 005030 LDXI IM6 OC'l438n 

001423 003205 R 
OOl4aA 002000 C Al..I. * OUTD GIVE ERROR MESSAGE oo.-~gn 

001425 100403 R 
001428 001000 J~P I2 GIVE ANOTHER CHANCE 004400 
001427 001341 R 

* FOL.LOWING HANDLES INITIALIZATION WHEM IN CQNSOL.E MOOE 004410 
00lA30 005001 It TZA 004420 
001431 005002 TZB 004413('\ 

0014~2 005004 TZX 004440 
001433 000022 HL,T 022 '0044150 
001434 052253 STA INTT 004460 
001435 0·62243 STB S!LC+1 004470 
001436 072251 STX ?LNG On.4A80 
001437 001000 JMP I4 l'H't4490 
001440 001353 R 

* 004500 
001441 '005042 171 TXB 004510 
001442 062252 I7 STB IINT 004520 
001443 005311 DAR no4~LH' 



PAGE 000020 . 

001444 001002 
00144e 001417 R 

. 001446 00~021 
00·1447 006140 
001490 031114 
001451 001002 
001451 001417 R 
O'O'l 453 . 012212 
001454 OOiOtO 
OOt t55 _ JfO ~ 411 R 

oo i 1·se ooeo 1 o 
001457 040045 ·oos •·ero· ·o-soo•• 
001•s1 oo·eo10 
001•e2 · ooaooo ocH 41·1 --cf!0046 
001484 008010 
001485 001574 R 
001458 ~0!0047 
001487 010442 
001410 001010 ' 
001471 001476 R 
001472 006030 
001411 003215 R 
00141-, 002000 
001475 100403 R 

o o 14 7 e 1· o o • 4' 
001477 005001. 
001!00 05004! 
001!01 052248 
001502 052244 

. :·001503 082245 
oo·t504 ()922•1 
001505 012252. 
001!508 052250 
001501 011123 
001510 001010 
001511 001!18 R 
oot'512 012243 
001513 103147 

0 

* 19 

JAP 

TBA 
SUBI 

JAP 

LOA 
JAZ 

SETUP MO! 
LOA! 

STA 
LDAI 

STA 
LDAI 

STA 
LOA 
J4Z 

LOXI 

CALL.* 

* INITIAL.IZE 
170 EXC 

TZA 
STA 
STA 
STA 
STA 
STA 
LOA 
STA 

IX11 L.OA 
JAZ 

LOA 
OAR 

I3 

037774 

13 

!INT 
I3 

!NT!RUPT 
o4004e 

044 
02000 

TO 

TOO LARGE, IF HIGH HALF NOT ZERO OR NEG 

CHECK AGAINST SIZE OF TH! I~TERVAL, TIMER 

IF TOO LARGE, REPORT IT 

IF TOO SMAL.L (IE ZERO), REPORT IT 

UPDATA! TME (V)II ELAPSED T!MI COUNTER 
STORE INR IN LDC 044 

STORE JMPM f N 046 

048 
!10 STORE INTERUPT HANDLING SUBROUTINE IN I 047 

047 
SCON 
170 

?M7 

OUTO 

A TTY? 

SIGNA~ BEGJNING OF TEST 

AND START CLOCKS 
o•oo+RTC INIT RTC 

045 
UFRC 
UVll 
LVII 

· LFRC 
!INT 
INXT 
COMP 
IX12 

SfLC+1 
RTC 

INIT ELAPSED TIME COUNTERS 

SET COUNT FOR ENO OF INTERVAL CHECK 

SET INTERVAL SEL.ECT COUNT 

0 

004540 

004~50 
004560 

0()4!§ 1,C> 

004580 
004ego, 

004600 
oo4e 10 

0041f'20 
004530 

004640 
00485Cf 

on4550 
004670 
on4680 

004690 

004700 

004710 
004720 
004130. 
on4740 
004750 
004760 
004110 
004180 
004790 
004800 
Ol'l481(> 
004820 

004830 
004840 

0 



• PAGE 000021 

00t514 
OOUH5 
001518 

100647 
100047 
100147 

001517 001400 
001520 000527 R 
00i52t . 002000 
001922 0018~5 R 

EXC 
EXC 

IX12 f )(C 

* LOOP TILL 
Il 1 JSS3 

JMPM 

. * CHECK FOR 
0 0 t 9-2 3 0 2 2 2 5 3 
en; 1!524 ··otH 020 
00152~ 001531 R 
oo 1 s·2s o i 0045 
o'of527 001000 
001930 ij6t541 R 
OOl~i~ 012247 1141 
001sa,2·· ·· -cH>etno 
00 i 53·3 . -031171 
OOl5~~ 0522~0 
001!35 102541 
001536 122260 
oo us~1 ooe 1 ao 
001940 031171 
001541 142250 114 
001942 00l004 
001e4:s 001e10 ,. 
00154.t 006140 
001545 000004 
001548 001002 
001347 001670 R 

LOB 
JBZ 

LOA 
J"P 

LOA 
ANAI 

STA 
Cl A 
AOD 
ANAI 

SUB 
JAN 

SUBl 

JAP 

OfJOO•RTC 
RTC 
0100+RTC 

ABORT BY SS3 
RTCT 

!UFR 

END OF INTERVAL 
INTT 
1141 

045 
Xl4 

Lf'RC 
03111'1 

EMF'R 
RTC 
EMFR 
03'1777 

!N)(T 
115 

04 

! lfJ 

* SIGNA~ INTERVAL UP 
001~50 010442 LOA SCON 
001551 001010 JAZ I lfJ2 
001552 001557 R 
001553 ooeo10 I.DAI 0201 
001554 000207 
0()155S 002000 CALI.* OUTA 
001e5e 100400 R 

* BLINK COSOLE ~IGHTS 
001551 102577 It62 CIA 017 
001560 005211 CPA 
001551 103177 OAR 077 

0 

INIT VII COUNTER 
CL.EAR FRC 
ENABLE VII 

UPDATE FRC ELAPSED TIM~ COUNTER ?F NECESS•R 

GET VII CNT 

STORE IN TEMP LOC. 

DO ADO, NO OVERFLOW POSSIBLE 

$UBTRACT TARGET NUMBER OF INTERUPTS 
!F TOO LOW, !NTERVA~ NOT UP 

lF CLOSE ENOUGH TO TARGET 1 TIME UP 

RING TTY Bf!L.L 

0 

00•850 
004860 . 
004870 
004880 
on.iego 

004900 

004910 
004g20 
004930 

004Q40 
0049~0 

004geo 
004970 ' 

00498() 
on49go 
oo!5noo 
005~10 

005020 
005t\30 

005040 

005060 
005070 
005080 . 

005090 

005100 

OC'>51 tO 
OC"l5120 
005130 
00'5!40 



PAGE 000022 

001582 001001 
001583 001595 R 
0-01584 001401 

001895 
001596 
OOflJ87 
001970 
001571 
0()1572 
001513 

012250 
122202 
0061~0 
0~1111 
092250 
0010-00 
001810 R 

001574 . 000000. 
· 001s·1s· .os1a31 

oo 1·s·1e · ·oe 1·ea2 
001!177 0, l 933. 
001500 005004 
"ooieot 00·5544 
001eo2 010045 
001803 006150 
001804 03'1117 
00180! 05004!5 
001808 012245 
oo 1601" 007 40'0 
001610 008120 
001811 040000 
o o 1 e i 2 · ··o o s 1 a o 
00lfl13 01'111'1 
001914 OS2245 
ootefe ·012244 
001e1e 005511 
001811 0!2244 
o·o 1 e20 oo' •oo 
001621 001040 
001922 001524 R 
001823 007401 
00.16.24 011631 
001625 021832 
001e2e 031633 
001627 001000 

0 

* B~INK THE OVERFLOW LIGHT 
It6t JOF t11 

SOF 
* COMPUTE NEW TARGET COUNT 
117 LOA !NXT 

ADO !?NT 
ANAI 03'111'1 

· STA !NXT 
JMP 115 

GET OLD TARGET CNT 
COMPUTE NEW ONE 
MOD COUNTER St2! 

* FOL~OWING ?S EXECUTED ON MDI ?NTERUPT 
* If 0-~AT!$ 1HI OOUBLE PRECISION II tOUNT 
J10 DATA 0 

. 'STA llOT 
. STB !10T+1 

STX !10T•2 
TZX 
AOFX SAVE ORtGNAL ·a-V!RFLOW CONOtTXON 
LOA 045 
ANAI 031777 

STA 04e 
LOA LV!I 
ROF 
AOD I . 040000 

XDAX ANAI 011177 

STA t.,.¥! I 
LO.A · UVII 
AOFA 
STA UVII 
ROF 
J)(l 1101 

SOF 
Il01 LOA 

LOB 
L.OX 
JMP• 

I10T 
IlOT+l 
!10T+2 
110 

R~STORE OVERFLOW, IF NEC, 

0 

005150 
005160 

005170 
005180 -
0051QO 
005-200 
00521<' 

005220 
Otl5230 

005240 
005250 
005260 
005210 
005280 
0052go 
005300 
005310 
00~320 
005330 

005340 
005~5() 

005360 
005370 

005380 

005390 
005400 
005410 
005A20 
OOSAJO 
00544(} 

005i450 
ooe.tt>o 
005470 
005480 
0054QO 

0 



• PAGE 000023 

0016~0 
001831 
001832 
001833 
001834 

ooie3e 
ooie~e 
001837 
0Ql~_'1_0 
001841 
001842 
001843. 
90&944 
00l~49 
001848 
·0018•7 

ooieso 
001851 
001es2 
00lfJt53 
001954 
00lS5e 
001896 
001957 
ooieeo 
001881 
001562 
001883 
00 US84 
001685 
001668 
OOi661 

001610 
001871 
001872 
001673 
001814 
OOUJ15 
001e1~ 

101574 R 
000000 
000000 
000000 
000000 

R 

000000 
011123 
_001010 
U)l.~35 
102547 
008150 
0.~0000 
0Ql()10 
1.01 e;se R 
005004 
005~44 

001400 
,.02!5'1 
100047 
122247 
006150 
0'1111'1 
0!52247 
012246 
005Sti 
052248 
001400 
001040 
101835 R 
007401 
001000 
101835 R 

010442 
001010 
002100 R 
101201 
001617 R 
001000 
001517 R 

IlOT 

* FOLLOWING 
IUFR DAT4 

LOA 
JAZ• 

C?A 
ANAi 

JAZ• 

TZX 
AOFX 

o,o,o,o 

?S MANUAL. 
0 
COfl'P 
IU'R 

RTC 
0410000 

!UFR 

0 

UPDATE OF FRC EL.AP SEO TIME.COUNTER 

IF NO FRC, CUT OUT · 

XF BIT 14 tS ON, TH1f TO UPDATE LFRC-

* MOVE DYNAMIC 
SAVE OVERFLOW 

COUNT INTO DBL PREC TOTAL 
ROF 
CIA 
!XC 
ADD 
ANAI 

STA 
LOA 
AOFA 
STA 
ROF 
JXZ• 

SOF 
.. JMP• 

* FOLl.OWitiG 
115 LOA 

JAZ 

I15t SEN 

J~P 

RTC 
RTC 
LFRC 
011177 

L.FRC 
UfJRC 

UFAC 

JUFR 

XU'R 

~!T 1HE OYNAMIC COUNT 
CLEAR THE FRC 

CUT OFF THE SIGN BIT 

ADD iM ANY OVERFLOW 

RESTORE OVERFLOW 

CH!Cl<S FOR ELAPSED TIME READOUT REQUESTS 
SCON 
?30 

0201,••4 

I 11 

IF NO TTV, MAKE SPEC CHECK 

SEE IF A CHATRACTER AWAITS 

IF NOT, LOOP BACK TO REPEAT PREV CHECKS 

0 

005500. 

. 005510 
005520 
OOS530 
on5540 

oo5e'o 
oo~~eo 

on5510· 

005!580 
tl05590 
005600 
Oti56 t O 
005620 ' 
005~30 

0056·40 
005~50 

005660 
005610 
005fi80 
005690 
005700-
005710 

005720 
005730 

OC5740 
0()5750 
00~7~0 

005770. 

Ot1578C 



PAGE 000024 

001577 002000 
001100 100411 R 
001101 001000 
001702 001517 R 
001,03 005012 
001104 OOfH40 
001705 000240 
0011oe- ooro10 
001701 001725 R 
001110 ooaooo 
-·00·111r· -n>o•ot R 
001111 -005021 
00171~ 001140 
·oo l 7 i-A - 000322 
001715- 001010 
00111~ ~01~15 R 

· o cH 111 o·o so 21 
001720 009140 
001721 000111· 
001,22 · o·os<Ho 
001723 0~1264 R 
001,24 001000 
001725 001517 R 

001728 002000 
oo 1121 - oc21-2e R 
001730 002000 
001731 l00402 R 
oo t 132 iH 1 r23 
001733 001010 
001734 002007 R 
001735 002000 
001738 001e~5 R 
001731 OOS030 
001140 003224 R 
001741 002000 
001742 100403 R 
001743 002000 
001744 001635 R 
00l74S 005001 
001746 022200 
001141 006030 

0 

CALL.* lNPJB OTH!~WISE, GET THE CHARACTER 
/ I 

J"1P Ill !F SS3 ON, RETURN TO BEGINING OF TEST 

T4B 
SUSI 

JAZ 

CALl."' 

T'BA 
SUBI 

JAZ 

TBA 
SUBI 

JA1. 

' ' 
t50 

OUTC 

;Rt 

170 

'Kt 

ITT 

E~•PSEO TI~E WANTED 

CR/L' 

RESET ELAP.S!D TIME COUNTERS 

RIST ART 

JMP t 11 !P NONE OF THESf, IGNORE lT 

* FOLLOWING COMPUTES ELAPSED TIME AND OUTPUTS tT 
150 JMPM !C~M COMPUE ELAPSfD TIMES 

C•LL.* OUTC CRILF 

LOA COMP 
JAZ 151 IF NO FRC, SKIP NEXYT 

JMP11 IUFR UPDATE FRC ELAP, TI~E CNTR fF N!C, 

LOXI IM9 

CAL.L* OUTD TYPE 'fRC._' 

CALL, IUFR CHECK F~C COUNT 

TZA 
LOB EMFR GET ELAPSED MIN FOR FRC 
L,OXI BUFO 

0 

005800 

005810 
005820 

005830 

0058'40 

005850• 
005860 

005870 

005880 
005890 

005900 

0<'.'59)0 

005920 
00,930 

00594" 

005950 
- 005960 

005910 

005980 

0059QO 

B 005995 

one;ooo 
oneo ro 
OM5020 

0 
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001750 002543 R 
001751 002000 
00l752 002382 R 
00115~ ooeo~o 
00l754 002543 R 
0 0 l 15 5 ~~)2 0 0 0 
9~17~~ ·t00403 .R 
001157 oolooo·· 
0011~-~ o·os._eJs R 

. Qo_17fJ_ o.o_•olQ 
001781 003227 R 
O()" i 'I~~ __ OOi(fO_O 
O.CUlO~-- .-.l0040:,. R 
00116!5 _Q_9~9_QO 
0()11ae . ()Ol83S R 
001111 -oos-001 
001 'tto., ~022·211 
oot111 ooeo3o 
·c>o1112 002543 R 

--c; o 11' :s <»o ao o o 
00111• ooa3ea R 
001775 001030 
001778 002543 R 
001777 002000 
002000 100403 R 
002001 ooaooo 
ooaoo2 001e3s R 
.002003 0080~0 
002004 003232 R 
002005 008000 
ooaooe 100•03 R 
002007 002000 151 
002010 001s~e R 
002011 008030 
002·012 oo·s23e R 
002013 002000 
002014 100403 R 
002015 002000 
002016 001635 R. 
002017 005001 
002020 022262 
002021 006030 

C4Lie CONV 

LOXI BUf'O 

CALl.* DUTD 

CALL IUFR 

L.DX I UU 0 

CAL'9* DUTD 

CAL.I. IUPR 

TZA 
L.DB ESFR 
LDXI BUFO 

CALL CONV 

L.DXI BUf'O 

CALL.* OUTO 

CALL. IUFR 

LDXI IMll 

C4LI.* OUTO 

JMPM !UP'R 

L.DXI !M12 

CALI.• OUTD 

CALL. IUFR 

TZA 
LOB EMVI 
LOXI BUFO 

0 

OUT ELAPSED MlN 

CHECK PRC eOUNT 

~UT f MIN ' 

CHECK FRC CCU.NT 

CH!Ct< FRC COUNT 

OUT tSEC' AND CR/~F 

CHECK FRC COUNT 

GET ELAPSED MIN FOR Vtt 

0 

006030 . 

005040 

8 006055 

005060 

008070 

B 006n15 

006080 
005090 
006100 

0081 to. 

OOlH 20 

006130 

6 006135 

008140 

006150 

006t6fl 

Ot'>6170 

OMH80 

B 0~518~ 

OfHH 90 
0()820l'l 
0052 t ('l 



PAGE 000028 

002022 002543 R 
002·023 002000 CALL, CONV ooe22n 
002024 002382 R 
002025 008030 L.D)( I BUf O 006230 
002028 002543 R 
002027 002000 C'ALL• OUTD 0t)5240 
002030 100403 R 
002031 0·02000 CAL.le IUPR CHECK FRC COUNT 8 006~•5 

002032 0018~5 R 
002033 005030 LDXl IM10 006250 
0020·34 003221 R 
002035 002000 CALI.* DUTD 006260 
OOt03S 100403 R 
002·031 005001 TZA 008270 
001040 0-22283 LDB !SVI GET !L,APSfO SEC 00828(') 
002041 008030 l.D>< I !UFO 005290 
001042 · --·cs-o as• 3 R 
00-204~ 002000 CALl. CONY ooe3on 
002044 002362 R. 
-002045 OOS-030 LO><t BU'O nne310 
002048 002543 R 
002047 002000 CALl.* OUTO 00632tl 

-002050 100403 R 
002051 002000 . CALL,, JUFR CHECK FRC COlJNT 8 006325 
002052 001635 R 
002053 00903.0 LOXI l,.,11 006330 , 
00-2.os• 003t32 R 
002059 002000 CALL.* OUTD 006340 
002058 100403 R 
002057 002000 CALL, tUFR CHECK FRC COUNT B 0('6345 

002010 001835 R -

"' REINIT THE INTERVAL., TIMER TARGET CNT 006350 
002061 102547 CIA RTC ASSUME FRC THE INT TMR 006360 
002052 122247 ADD Lf'RC on6370 
002093 008150 ANAi 031777 008380 
002084 031111 
002065 022253 LOB INTT IS THE FRC TM! INTER\' AL TIJ11ER? 0063510 
ooaoee 001020 JBZ I52 IF so, ALL OK 006400 
002087 002071 R 
002070 01004! LOA 046 ELSE, USE VII 006411 ('I 

002071 1222~2 I52 A.OD IINT ADO IN INTERUPTS PER INTERVAi.. 006420 
002072 006150 ANAI 03"1777 MOD COUNTER SIZE 006A30 

0 0 0 
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002073 037777 
002074 052250 
002075 007400 
002076 - 001000 
002077 001517 R 

002100 001100 
002l01 002104 R 
002102 001000 
ooato3 001si1 R 
oo·a t o4 -00200·0 
002109 . 002128 R 
~.oas oe otaus.2 
002101 004246 
002 ft 0 ft 2283 
002111 005012 
o-c;-11 ft 011123 
ooan~ 001010 
·ooai t 4 002·120 R 
002115 0122-eo 
00211e 00424e 
002111 112281 
002120 005004 
002121 000023 
002122 001004 
002123 001264 R 
002124 001000 
002125 001476 R 

002128 000000 
002127 009001 
002130 102847 
ooa1;s1 oe2uH 
002132 020045 
0021 ;s;s 002000 
002134 003362 R 
002135 002244 Ff 
002136 031123 
002137 001040 
002140 002145 R 
002141 002000 
002142 003330 R 

STA 
ROF 
JMP 

* f'OLLrDwING 
130 JSSl 

JMP 

JMPM 

LOA 
LAL4 
ORA 
TAB 
LOA 
JAZ 

LOA 
LRLA 
ORA 

!301 TZX 
HL,T 
JAN 

JMP 

* FOLLOWI"IG 
ICOM DATA 

TZA 
CIB 
STB 
LOB 
CALL. 

L.DX 
JXZ 

CALL. 

INXT 

!11 

HANDLES EL~PSEO 

••·4 
111 

ICOM 

EMYl 
6 
ESVI 

COMP 
!30! 

EMf'R 
8 
ESFR 

023 
ITT 

170 

COMPUTES ELAPSED 
0 

RTC 
ESFR 
045 
XDAD,UVII 

COMP 
IC1 

XOIM,SEL.C+t 

O· 0 

USE AS NEW TARGWET COU~T 006440 
RESET OVERFLOW INOICATOR 006'150 / 

00646~ 

TIME READOUTS IN CONSOLE MODE 006•70 
NE!O !LAPSED TIME? 006480 

IF NOT,LOOP BACK oos•go ' 

OTMEFhUSE, GET IL•PSED TIM£ 006r500 

GET MIN/SEC CNT 006~10 
006520 
ooeeJo 
006540 

A FRC? OOfi5~0 
006560 

GET MIN/SEC COUNT 008570 
Or>6!580 · 
006!590 
006600 

RI TURN ELAPSED THtES 006t5t0. 
REI NIT? 006620 

006630 

TIMES IN MIN AND SEC: 006640 
0()66 50-
OMS660 

GET CURR~NT FRC COUNT 006610 
SAVE IT TEMPORAR?L,V IN ESFR OntH580 

006f590 
GET CURRENT Vtt OOBL. PREC CNT 006700 

006710 
0067?.0 

?F Vtl, ~OJ UST FOR SEt..ECT COUNT OCH57 30 



PAGE 000030 -

002143 002243 R 
002144 00.5004 TZX - OotJ740 

0021•! 002000 IC1 CAL~ XOSU,?VM SUB INCR PER MJN OrHS7 50 

002148 003430 R 
00214, 002256 R 
002150 001004 JAN !C2 006760 

002151 002155 R 
o-0·21s2- -OlHH44 lXR 0'-'6710 

ooasss 001000 JMP I Cl 0015780 
002154 002149 R 
0021s·r o·o-a-ooo IC2 CALL )(OAO,IVM Ot.>679() 

ooarse --0013-02 R 
002151 00225-8 R -o·oa i a·o ot2·202 STX EMVI SAVE ELAPSED MIN onee no 
002-181 005004 TZ>C 006810 
002--1e2 002000 IC3 CALI., XDSU,VIIF 00682t) 

-oo·afe3- -··001·43·c; R 
002-194 OQ-2249 R 
002185 . 001004 JAN !C4 0068"0 

"OO"(l 6 6 - 0 0111-2 R " / 
002151 005144 !XR OC"J68 4n/.,/ 

002170 001000 JMP IC3 0068~ 

002111 002162 R 
_r' 

002172 072283 ?C4 STX !SVI $TORE ELAPSED SEC / 006860 

002173 011123 LOA COMP AN f'"RC? Or>6870 

00211• 001010 JAZ* !COM !F NOT, OONE 006880 

002175 102128 R 
002118 002000 CALl., IUFR UPDATE FRC ELAP, TtME CNTR 1 ?F NEC OtH5890 

002111 ~()Cft 8 3 5 ,R ___./-

002200 005001 Tl A 006~ 
002201 022261 LOB ESFR GET CURRENT FRC COUNT FROM ITS TEMP STORAGE OP~tO 

002202 002000 CALI. XDAO,UFRC GET DBL PREC TOTAL. 008920 

002203 003362 R 
002204 002248 R 
00220! 005004 TZX 006930 

002206 002000 IC5 CALI. XDSU,IFM SUB !NCR PER MIN 0015940 

002207 003430 R 
002210 002254 R 
002211 001004 JAN IC6 005950 

002212 002216 R 
002213 005144 I XP. 006960 

00221'1 001000 JMP tC5 006970 

0 0 0 
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002215 002206 R 
002216 002000 IC6 CALL, XOAD,IFM 006980 
002217 003382 R 
002220 002254 R 
002221 072260 STX EMf'R STORE ELAP MtN 0059,90 

002222 005004 TUC 007(\00 

002223 00·2000 IC7 C4lls xosu,FRCM on1010 
002224 003430 R 
002225 002236 R 
002228 001004 JAN !C8 007020 
·0022t1 . "()02233 R 
002230 - 005144 IXR 007030 
092231 .Q_~tQOO ·. Jfl4P !C7 007040 

0012~a 00222~ 'R 
-, 002233 - 072261 ICI ST)( - ESFR --- -- - SAVE -E~APSEO- -SEC --------- 007050 
-002234 001000· - JMP•. !COM 007066 

002235 .~_Jt2~ R 
00·_22-~-s 000000 'RCM DATA o,o FRC INCR, PER SEC COOUBLf PREC,.) or.1010 
002237 .QOOOOO 
002240 000000 v·11F DATA o,o VII INTERRUPTS PER SEC (OOLJBLE PREC,) <H't7nao 
002241 000000 
002.242 000000 SEt.C DATA o,o 007C9-0 

002243 000000 
002244 000000 UV It D4TA 0 UPPER HA~F, VII EL.AP TIME CNTH 001 too· 
002245 ooo·ooo LVJI DATA 0 L.OWER HALF 007110 
002248' 000000 UFRC DATA 0 UPPf R HALF, FRC EL.AP TIME CNTR 001120 
002241 000000 LFRC DATA 0 LOWER HALF DBL PREC FRC El AP TtME CNTR 0071~(' 

002250 000000 lNXT DATA 0 COUNT AT ENO OF N!)(T INTERVAL. 007140 
002251 000000 ILNG DATA 0 !NTERVAL LENGTH 00115() 
002252 000000 IINT DATA 0 NUMBER OF INTERUP15 PER INTERVAL. 007160 
0022,3 000000 INTT DATA 0 INTERVAL. TIMER, / l!IFRC, l•VJI 0()7170 

002254 000000 IFM DATA o,o nBL PREC JNCR PER MIN FRC 007180 
0022'5 000000 
0022se 000000 IVM DATA o,o DBL. PREC Vt I !NCR PER MIN 007190 
002297 000000 
002260 000000 EMFR DATA 0 TEMP L,OC FOR ELAP TIME COMP 007200 

002261 000000 ESFR DATA 0 00721~ 

002282 000000 EMVI DAT4 0 on1220 
002293 000000 ESVI OAT4 0 007P-3(') 
002254 000014 060 OAT• 60 007240 
002265 001310 STTY DATA 07370 POINTER TO TTY DEV •ODRESS 007250 

*****************~****************-************************************* 00125n 
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002268 000000 
002287 005001 
00:2'270 052'355 
002271 052356 
002272 002000 
00.2273 · 100-~n 1 R 
·001214 00 I ooo 
002275 .. 000527 R 
002276 . 0()5012 
0022'7 00&140 
ooasoo oooass 
oolsor ,.oo·t"oio 
002302 0023•2 R 
002103 005021 
0-02~·0-.- ·- l)(f!i i 0 
002S05 000254 
002309 001010 
002307 002347 R 
002310 005021 
002311 008140 
002311 000280 
ooa~HS 001004 
002314 002i~s R 
0023t! 0!2360 
002318 000140 
002317 000012 
002320 001002 
002321 00233S R 
002322 012355 

.00232:S 022358 
002324 002000 
00232! 003330 R 
00232.6 002361 R 
002321 002000 
002330 003362 R 
002331 002357 R 
002332 052355 

0 

* * . 007270 
* INPUT DECIMAL NUMBER SUBROUTINE (OOUBLE PRECISION) * 007280 
* RETU~N NUMBER IN A (HIGH ORDER) AND 8 CLOW ORDER) * 0072QO 
* * 007300 
******************•***************************************************** 007310 
IPDC fNTR 0 007~20 

TZA ZERO OUT DOUBLE PRECISION SUM 1 001330 
STA DPSM. 0073~0 
STA DPSM+l 007~~0. 

lPOt CAL~* !NPB GET 1 CHAR, !N A REG, 007380 

JMP 

TAB 
~.SUB I 

JAZ 

TIU 
SUBl 

JA'Z 

TBA 
SUBI 

JAN 

STA 
SUBI 

JAP 

LOA 
L.08 
CALL. 

CALL, 

STA 

RTCT 

0256 

IP04 

025'4 

IP05 

0260 

!1'03 

VALLI 
012 

IPOJ 

DPSM 
DPSM+l 
XO!M,TEN 

OPSM 

TERMINATION EXIT IF SS! SET 

CHECK !F PERIOD 

CHECK IF LEGAL CHAR 1 

MULTI OP SUM BY TE~ 

ADO CHAR JUST READ 

0 

007370 

007380 
007390 

00740CI 

007410 
oor•20 
001430 

007440 
007450 

001A!St) 

00147C 
007460 

007490 

007500 
007510 
00152(' 

Of\7ei40 

0 
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002333 062356 STB OPSM+l 007550 
002334 001000 J"1P tPD1 GET NEXT CHAR, 007560 
002335 002272 R 
002339 0'02000 IP03 CALI..* OUTG U.LEG4L CHAR, MESSAGE on1s1p 
002337 100406 R 
002~40 001000 JMP !PDC+l 0075Sn 
002341 002287 R ooai•a 002000 IPD4 CAL.I.* OUTC OUTPUT CR/Lf Ol'7590 .. 
ooa343 190~02 .R 
o_oa1~-~ .005-004 TU< PERIOD CHAR, 001600 002345 001000 JMP ••4 007f'1C 
002148 ooi~s1 R 
001347 _Qj)fJQ~O IP05 LOX? 1 COMMA CHAR, 0()7620 
002~'0 000001 
002351 Ot_iis5 LOA DPSM 007630 
001352 022Hi9 I.OB DPSM+1 007640 
OQ-l!~i ,_OQJOQO JMP• IPDC 007650 
002:5~4 102aoe R 
00235S , ~QQOOOO OPSM DATA o,o,o 007660 002359 000000 
002~'7 000000 
002360 000000 VAL,U DATA 0 007670 002361 000012 TEN DATA to 007680 

*************•******************************************•*************** 007690 
* CONVERT DOUBLE PRECISION OCTAL NUMBER TO ASCII DECIMAL 007700 

* 001710 
*************************************************************•********** 00772(' 

002382 . 000000 CONY f NTR 007730 002353 012547 STX AOOR•l ADORE SS OF BUFFER 007740 002384 052585 STA SAVN TEMP- STORAGE 007750 002355 082586 STB SAVN•l 001760 002358 000030 L.DXt eu·Fc LOC OF 9 WORD TABLE 007770 
002387 002553 R 
002370 012548 STX AODR 0077 80 ' 002371 006030 LDXI TBOC LOC OF TABLE C017QO 
002312 002!11 R 
002:573 072401 ST)( C0Nt+2 . 001800 002374 012407 STX CON3+2 00781~ 
002375 -012416 STX CON4+2 0(";7820 00231e 005004 TZX INTEGER COUNTE~ 0('7830 002371 002000 CON1 CALL. xosu,o sue, VALUE FROM TAB~E 001840 
002400 003430 R 
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002401 000000 
002402 001004 JAN CON5 CHECK If .. VALUE LESS. THAN TABLE INTEGER 0 007~!50 

002403 002421 R 
002404 005144 CON2 !>CR ?NCR, INTEGER COUNT 007860 
002405 002000 CON3 CALL )(0SU,O SUB, VALUE FROM TA8~E on1a10 
002406 003430 R 
002401 000000 
002410 0·01004 JAN ••4 CHECK IF VALUE NEG 1 007880 
002•11 002414. R 
002412 001000 JMP CON2 NO 007890 
ooa·ir:.··· ool.404 R 
002414 002000 CONA CALL, XOAD,O ADO TABLE VALUE BACK 007900 
002415 001382 R 
002418 000000 
.00~417 ·052955 STA SAVN. SAVE VAL.UE 007910 
002420 ·062586 STB 'IAVN•l 007920 
0_9~~--1·· o't5o3 I CONS STX• ·ADDR STORE INTEGER JN TABLE 001Q30 
002422 042~1"48 INR ADOR 007940 
001423 032401 LOX ·coN1•2 UPeOATE BUFFER POINTER BY TWO, 007950 
00'2 4 a·4 · · -·.·oos· r~·~·-- · · -- fiR. , ....... ···~·-· - ·-----~· 

001g60 
002A25 005144 IXR 007910 
002428 072401 STX CDN1+2 007980 
002427 . 071407 STX CON3+2 00799<' 
002430 0124&6 STX CON4+2 008000 
002431 035001 LOX 1,1 CHECK IF NEXT T4BL.E VALUE ZERO 008tHO 
002432 001040 JXZ CON9 ooan20 
002433 002441 R 
ooa•:u 005004 TZX ZERO INTEGER COUNTER . 008030-
002439 Oi2585 LDA SAVN RETURN VALUE 008040 
002436 022566 L.DB SAVN•l 0<'8050 
002437 001000 JMP CON1 OtHI060 
002440 002317 R 
002441 006030 CON9 L.OX I (8UfC) AOO ASCII NOTATION TO.BINARY NUM~ER 008<"10 
002442 002553 R 
002443 005002 TZB BL.ANK OUT HIGH ORDER DIGITS, 008080 
002444 015000 CONL. LOA 0,1 GET BINARY NUMBER 008090 
002445 001010 JAZ CON7 00810fl 
002446 002463 R 
002447 005322 OBR 008110 
002450 006120 CON6 ADDI 0260 ADO ASCII CHARACTER ·ZERO, 008120 
002451 000260 
002452 055000 STA 0,1 OOA130 

0 0 0 



0 
PAGE 000035 

00245'3 00,144 
002454 005041 
002455 006140 
002456 002584 R 
002451 001010 
002490 002413 R 
00.2 481 001000 
002482 002444 R 
002493 001020 CON7 
002414 002487 R 
002485 - .. 00 l 000 
ooi4_se o·oa45o R 
002•.~7. _oo~ 120 
ooa•10 .. 0_0_02•0 
ooa•11 001000 
002472 002452 R 
o o·a-4'73.. ··c»os o 3 o co Ne 
0-0-414 0-02552 R 
002415 d~~ooo co11 
002478 00-Sl 44 
0.02471 004250 
002500 125000 
00250 t 00-5144 
002502 051504 I 
002!03 042847 
002504 005041 
002505 008140 
ooaeoe 002ee• R 
002501 001010 
002510 002513 R 
002511 001000 
002512 002475 R 
002513 002000 
002514 001635 R 
00251!5 001000 
002e1e to23a2 R 
002511 005753 TBOC 
002520 080400 
002521 000481 
002!22 013200 
002523 000036 
002524 041100 

IXR 
TXA 
SUBl 

JAZ 

JMP. 

J8Z 

JMP 

ADDl 

JMP 

LOX! 

LOA 
I>CR 
L.RLA 
ADD 
lXR 
STA• 
XNR 

. TXA 
SUBI 

JAZ 

JMP 

DATA 

DATA 

DATA 

·:o 

(BUFC+9) CHECK IF g CHARACTERS CHECKED. 

CON8 

CDNL 

CONS 

0240 BLANK OUT HIGH ORDER CHARACYER 

CON6•2 

(8UFC•1) PACK A$CiI CHARACTERS 

o,t GET HIGM ORDER CHAR 

8 
0,1 GET LOW ORDER CHAR, 

AODR•1 STORE CHAR, IN SUFFER 
ADDR+l 

CBU,C+9) CHECK IF BUFFER BACKED 

COtt GET NEXT CHARACTERS, 

IUFR UPDATE FRC ELAP, TIME CNTR, IF NEC 

tONV 

05753,060400 100000000 

0461,013200 10000000 

0~8,041100 1000000 

.0 

fH)B 140 
008150 
008160 

008110 

008180 

008190 

008200 

008210 

008220 

008230 

008240 
008250 
008260 -
008270 
00828(') 
008290 
008300 
008310 
008320 

00835() 

00836.0 

00837C 

008390 
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002525 
002526 
002527 
002530" 
002531 
002532 
002533 
002534 
002539 
002535 
0·02sa·1· 
002540 
002841 
ooas•2 
002543 
002550 
oo-ass1 
002952 
002553 
·002·594 
002565 
002565 
002587 
002570 
002511 
002633 
002ei• 
0·0283!5 
002838 
002637 
002840 
002641 
002642 
002843 
0026•4 
002645 
002646 

000003 
003240 
000000 
023420 
000000 
001750 
000000 
000144 
000000 
000012 
000000 
000001 
000000 
000000 

120240 
000000 
000240 

ooo·ooo · 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
00002'1 
000005 
000000 
000000 
000000 
000000 
000000 
000000 

0 

SUFO 

BUFC 
FLGC 
SAVN 

TIME 
CONT 
TABT 
SUMH 

TWNT 

SIXM 
VAR 

HVAL 

LVAL 

AOOR 

DATA 

DAT4 

DATA 

DATA 

DATA 

D4TA 

fUTA 

ass 
DAT4 

DATA 
ass 
DATA 
DAT4 

DATA 
DATA 
BSS 
DATA 

DATA 

DAT4 
DATA 

DATA 

D4T4 

BSS 

Ol,03240 

0,023420 

0,01150 

o,0144 

0,012 

0,01 

o,o 
s 
' f I 0 

0240 
g 
0 
o,o 
0 
0 
34 
o,o 
0,20 

8 
o,o 
o,o 
o,o 

2 

tnoooo 

10000 

1000 

100 

10 

1 

0 

TEMP, FR TIME 
TlMf COUNTER 
TIME BUFFER FOR 20 TIME PERIOD COUNTS 
DOUBLE PRECISION ADO 

TOLERANCE HIGH 

TOL.EfUNCE LOW 

STORAGE ~OCATIONS 

**•*********~*********************************************************** 
* TIME DELAY OP 1/4 SECOND * 
* X • NO OF 1/4 SECONDS TO DELAY * 
* CALLING SEQ, * 
* LOX? NUMBE~ * 

0 

008400 

00841 C" 

008A20 

0084.30 

008A40 

008450 

008460 

00841('\ 
00848-0 

()_08 4 90 

,008500 
008!510 
008520 

008530 
008~40 
008550 
008560 

008!570 

008580 
008590 

008600 

0081'; 10 

008620 
00R(j30 
008f54(\ 
008650 
008660 
008670 

0 



0 
PAGE 000031 

002550 000000 
002851 052611 
002952 082672 
002653 072613 
002654 002000 
001855 002874 R 
002858 032813 
002,57 6()~344 
002890 011873 
002681 001040 
002652 OOt605 R 
00288~ 001000 
00285• o·o-as~u R 

-0026-88 "" cn1e11 
ooaeee 022512 
ooaee1 001000 
·002e1·0 102650 R 
002e11 000000 
ooae12 000000 
002673 000000 
002874 000000 
002875 011123 
002e1e 001010 
001811 002102 R 
002100 008010 
002701 036•20 
002102 009120 
002103 024874 
002704 005014 
00210r5 001040 
0021oe l02ts74 R 
00170, 012711 
002110 012712 
002711 012713 
002112 012714 
002713 005344 
00271'4 001000 
002715 002705 R 

• 
* 

TDSC 

0 

• 
* 

*****·~········*******************•********************•**************** 
TDSC ENTR 

TDSt 

TDS2 

TOSA 

HL.1' S 

HLF1 

STA 
STB 
STX 
CAL.I. 

LOX 
DXR 
STX 
JXZ 

JMP 

LOA 
LOB 
JMP• 

DATA 

ENTR 
LOA 
JAZ 

LO Al 

ADO? 

TAX 
JXZ• 

LOA 
LOA 
LOA 
LOA 
DXR 
JMP 

TOSA 
TOSA+l 
TOSA+2 
HLFS 

TOSA•2 

TDSA•2 
TDS2 

TOSl 

TOSA 
TOSA•l 
TDSC 

o,o,o 

COMP 
••4 
15832 

10684 

HL.FS 

••2 ••2 ••2 ••2 
HLFl 

SAVE ~EG?STERS 

X = NO, OF 114 SEC. TIME OUTS, 

RESTORE REGISTERS 

' t/4 SECOND TIMf~ouT 

0 
0086RO 
008*'9n 
008700 

- OCJ87 f0-
008720 
ooa13n 
008740 
Or>8750 

008760 
-On8770 
008780 
ona190 

008AOO 

008810 
008821') 
008830 

008850 
ooee6o 
008870 

0088t;0 

ooaeqo 

008900 
()n8910 

008920 
008930 
008940 
008950 
008QtH'1 
OM3970 

**********•*****************************************************-******* 00~9H0 



PAGE 000040 

ooa11e 151305 MESl DATA 'R!AL TIME CLOCK TEST•,0106612,0 008~hH°' 

002711 140714 
002720 120324 
002721 144715 
002722 1•2640 
002723 141114 
002724 141103 ooaras 1'45640 
002721 lt1830$ 
002727 is112• 
002Y3o f<H5812 
ooa,~1 000000 
002732 f448:51 MES2 DATA 'llO INSTRUCTION ANO INTERRUPT TESTt,0106612,0 O'M~non 

002,33 fA1S40 
002734 144718 
o·oa-135 151124 
()()2-738 1s13··25 
002137 141724 .. 

002740 •••111 
00274f 1•7240 
002742 1•0716 
00274~ l42240 
002744 '144715 
002745 152~05 
002748 151322 
06214, . 1!2720 
002,50 152240 

·002751 l~.2305 
002752 191724 
002753 106612 
0027,4 000000 
002755 142722 MES3 DATA •ERROR NO, = ' , 0 0!'9010 
002155 151317 
002757 Hi1240 
002760 147317 
002761 l27240 
002762 136640 
002763 000000 
002764 153301 MES4 OATA f VARIABLE', 0 Or>902C' 
002765 151311 
002766 140102 
002161 146305 

0 0 0 



0 0 0 
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002710 000000 
002171 120311 MESA OAT4 ' INTERVAL INTERRUPT CHECK',0106512 1 0 009030 
002772 t•7l24 
002113 142722 
002·77 4 153301 
00271~ 145240 
002776 t 447 Ui 
002171 152305 
003000 151322 
003001 152120 
00~002 152240 
003003 1•1110 
00~004 1•2103 
00~00~ 1•5640 
00~006 ,06612 
ooaoo1 000000 
003010 148105 Mf $5 DATA f MEMORY OVERF"°'OW INTERRUPT CHECK •,010Bs12,o 009040 
00~011 !48717 
003012 151331 
003013 120317 
003014 153305 
00~015 151306 
003016 146317 
003017 1~3540 
()03020 144716 
003021 152305 
003022 151322 
00~023 152120 
003024 152240 
00~025 141710 
003026 142703 
003027 145640 
003030. . lO&e12 
003031 000000 
003032 143322 .MES6 DATA •FREE RUNNING COUNTER CHECK•,0106612,0 009050 
003033 142705 
003034 120322 
003035 152716 
003035 141311 
0030~1 147307 
003040 120303 
003041 141125 



PAGE 000042 

003042 147324 
003043 142122 
003044 120303 
003-043 14'430! 
003045 141113 
00~041 108612 
003050 000000 
OOJO!ll f4147 l 8 
00305-2 t 50385 
00~0-53 1s22•0. 
0010'!4 -· f4'1322 
003055 ''1640 
003055 144716 
oo~ost f'f'22 
003050 f42715 
<?.Q~.O~J __ l A2~ 'S 
003052 !52323 
003053 \20320 

~g:~:-: t :~~~~ 
001068 1•2703 
003087 141116 
003010 142240 
003011 l06612 
003072 000000 
003013 144715 
003074 150325 
003015 152240 
003078 i•1301 
003077 151711 
003100 141640 
003101 144716 
00~102 152305 
003103 151322 
003104 152120 
003105 152323 
003106 120320 
003107 142722 
003110 120323 
003111 142703 
003112 141716 
003 U 3 142240 

0 

MES7 DATA IINPUT FRC INCREMENTS PER SECONO •,0106612 1 0 00906(\ 

•INPUT BASIC INTERRUPTS PER SECOND •,01oss12,o t'Hl9010 

0 0 



0 0 0 
PAGE 0000.43 

00311• 106612 
003115 000000 
oo:u 1e 151324 MS15 DATA tRTC TYPE • ' '0 009080 
OO~U7 141640 
003120 152331 
00~121 l50305 
00312~ 12021! 
OO~t23 000000 
00~124 14•116 IM1 DATA •tNTERRUPT TIMING TEST •,01oat>12,o 0090~0 

001125 t52~05 
oo~T2s 11·1322 
003121 is2120 
OO"l'O is_22•0 
01)~111 l~2~U 
003132 s 48711 
Otl~I.,:.\ I 4._1301 
00:51~4 120324 
0031~5 142723 
0-03 S 36 152240 
00~137 108812 
003140 000000 
003141 144118 IM3 DATA 'INTERVAL TIMER= ', 0 009100 
003142 152305 
00314~ 1S1326 
00~144 140114 
003145 120324 
003146 144715 
00~147 142722 
00~150 136640 
00~151 000000 
003152 153311 IM4 OATA tVtI SELECT COUNT:a ' , 0 009110 
0031'3 14464<l 
003154 Hi1705 
003155 14630~ 
003156 141124 
003157 120303 
oo~ueo 147125 
0031()1 141324 
003162 136640 
003\63 000000 
003184 144116 IM5 OATA •INTERVAL DISPLAY PERIOD IN SEC,•' 1 0 009 '- 20 
003165 152305 



PAGE 000044 

003166 1St326 
003167 140714 
003170 120304 
003171 144723 
003172 150314 
003173 140731 
003114 120320 
003115 142722 
003118 144711 
003177 142240 
003200 14.4716 
00~201 120323 
003202 142703 
003203 127275 
003204 000000 
003205 152716 IM8 DATA tUNACCEPTABlE•,01oe612,o 009130 
003208 140103 
003207 141105 
00~210 1~0324 
003211 , ,.0-702 
003212 148305 
003213 105612 
003214 000000 
003215 141305 IM7 DATA tBEGIN TESTt,0106612,0 009140 
00~216 143711 
003217 147240 
00J220 152305 
003221 151724 
003222 108612 
003223 000000 
003224 143322 IM9 DATA •FRC:t,O 009150 
003225 141672 
003226 000000 
003227 146111 IMtO OAT4 '"'!N,t,O 009160 
003230 14'72!54 
003231 000000 
003232 151105 IMtt DATA •SEC •,0106612,0 Ot'HH 70 
003233 141640 
003234 106612 
003235 000000 
003236 124326 UH2 OATA '(VlII:t,O 009180 
003237 124111 

0 0 0 



0 0 0 
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003240 144612 
003241 000000 
00~242 144116 Ms1e 04TA 'lNVAL.IOt,n 0091QO 
003243 l5330l 
00'3244 148311 
003245 142~40 
003248 000000 

* 009200 
003241 000000 BCNG f NTR 0 ADJUST INSTRS, TO BIT SIZE 009210 
003250 005002 TZB oog220 
00'329'1 008101 INCR 1 0<'9230 
001es2 004541 L,1,SR l 009240 
00~1~.~ 06~403 STB xose 009250 
003284 09~413 STB XDS4+1 009260 
003155 00,311 DAR ong210 
003256 004~41 L$RA l 009280 

"00·32-91 ' 09,350 STA XDA2+1 SET ANAI INST 0092-90 
·cioiieo 013415 STA ~OS2•1 0~9300 
00~281 051513 STA XOAX+l 009310· 
0·03282 011122 LOA NB!T 0~932('1 

003283 005311 DAR 00933('1 
003264 005311 DAR 009340 
003265 053402 STA XDLC SET L.OOP COUNT FOR OIV·IOE oog35n 
003268 001000 JMP• BCNG no9360 
003287 103247 R 

* 009370 

* * 009380 

* DOUBLE PRECISION INTEGER MUL.TIPL.V BY ADDITION * 009390 

* CALL XOtM,MUL..T WHERE MULTIPLIER MUST BE A SINGLE WORO + * 009400 
003210 0733~7 XDI1 STX XDtS+4 SAVE VALUES 009410 
003271 053333 STA XDIS 009420 
003272 053335 STA XOIS+2 0"9A30 
003273 063334 STB )(0IS+l 009440 
003214 083336 STB XDIS•3 009450 
003215 023330 LOB XOIM 009460 
003276 036000 LOX 0,2 SET NO, C'IF TIMES TO AOD 1 OOQ470 
003271 03!000 LOX o,i on9480 
003300 043330 INR XD!M. oog,.90 
003301 001040 JXZ XDI3 CHECK Ir MU~TIPl.IER ZERO, ANS, ZE~D 0()9500 
003302 003317 R 
003303' 005344 XOI2 OXR 009510 
003304 001040 JXZ )(014 009~20 



PAGE 000048 

00330t'5 003324 R 
003306 013333 LOA 
003307 023334 LOB 
00~310 002000 CAL.L. 
003311 003362 R 
003312 003335 R 
003313 053333 STA 
003~·14 063334 STB 
003:515 001000 JMP 
003318 003303 R 
003317 008001 XDI3 TZA 
003320 005002 TZB 
00332.l Q33331 L.OX 
003322 001000 JMP• 
003323 1033~0 R 
003324 013333 XDl4 L.DA 
003325 023-334 t.,DB 
003326 033331 LOX 
003327 001000 JMP 
003:530 000000 
003330 XDIM BES 
003331 001000 JMP 
003332 00~270 R 
003333 000000 xors DATA 
003334 000000 
003335 000000 
00~336 000000 
003331 000000 

• 
* XDAO 

* 003340 Oi'3365 STX 
003341 007400 ROF 
003342 033362 LOX 
003343 036000 L.0 )( 
003344 0~3366 STA 
003345 005021 TBA 
003345 125001 AOO 
003347 005150 XDA2 ANAl 
0033,0 077777 
003351 005012 TAR 
003352 005001 TZA 

0 

XOIS 
XDtS+1 
XDAD,XDIS·n 

XOJS 
XOIS•l 
)(012 

X0?$•4 
XD?M 

xrns 
XDIS•l 
XOtS+4 
0 

0 
XDI1 

o,o,o,o,o 

F!XEO POINT OOUBLE 

XOA0+3 SAVE XR 
RESET Of 

XDAO 
0,1 XR>AODR OF' HI 
XOAD+4 SA.VE HI • GET LO A 
1,1 ADO LO 8 
071177 SIGN BIT 

SAVE RESULT 

0 

PRECISION AOD/SUBTRACT 

B 

009530 
009540 
009550 

009560 
009-510 
009~80 

009590 
009600 
009fHO 
009620 

009f\3(l 
009t540 
on9650 
009660 

('Jt"l9£570 
009680 

009100 
009710 
0{'9120 
OMl73C 
0()9740 
009750 ' 
009160 
009770_ 
009780 
009790 
009800 

009fHC> 
009820 

0 



0 0 0 
PA6E 000047 

0033,3 005511 AOFA GET C~RRY ooge30 
0033fJ4 007400 ROF RESET OF 009840 
00335'5 123366 AOO XDAD+4 AOO HI A 0098~0 
003356 125000 ADO 0,1 ADO HI B 009860 
0033~7 043362 INR XDAD SET RETURN ooga10 
003360 033365 LOX XOA.0+3 RESTORE XR 009£'80 
003381 0_01000 JMP 0 RETURN oogsgn 
003362 000000 

003362 R XDAD EQU *" 1 ENTRY 009900 
003383 001000 JMP *•19 009910 003384 003340 R 
OOJ36!5 000000 DATA o,o TEMP STORAGE oosHn~ 
003_3~5 000000 

-- ---~ ·--~--

* 009930 

* ongg.so 
* ><DCO FIXED POINT DOUBLE PRECISION COMPLEMENT 009950. 

* 009960 
003381 000000 XDCO . ENTR 009910 
003310 005211 CPA 06J~980 
003311 001020 JBZ ••8 oogggo 
003372 003401 R 
003373 005222 CP8 OlOOt')n 
00337• 005122 I8R 010010 
003375 004041 LRL.B 1 010020 
003376 004141 LSRB l 010030 
003377 001000 JMP• XDCO OtOC\40 
003~00 103~87 R 
003401 . 005111 IAR Ot00!5rl 
OO~A02 000016 X.DLC DATA t4 OIVIOE LOOP COUNT (ALTERED) 010!'60 
003403 100000 xose DATA 0100000 SIGN CAL.TERED) 010070 

* 01(>080 

* xosu FIXED POINT OOUBLE PRECISION SUBTRACT OtOOC10 

* 010100 
003404 013433 STX XDSUt3 SAVE XR 010110 
003405 001400 ROF RESET OF 010120 
00~406 0334~0 LOX XDSU 01013(") 
003407 035000 lOX 0,1 )(f.h,AODR OF HI B 010140 
003410 0934~4 STA XOSU+4 SAVE HI A C1015(l 
003411 005021 TBA 01016() 
003412 006110 XDS4 ORAI 0100000 SET SIGN FOR CARRY 010110 
003413 100000 
003'114 145001 SUB 1.t sue LO B 010180 



PAGE 000050 

00~415 00fi150 XDS2 ANAI 017777 MASK SIGN 0101QO 
003•16 077777 
003411 005012 TAB SAVE RESULT -010200 
003420. 005001 TZA Ot 0210 
003421 005711 SOFA GET CARRY 010220 
003422 001•00 ROF RESET OF 010230 
00~4.33 123434 AOO xosu+• ADD HI A 010,2•0 
003424 145000 SUB 0,1 SUB HI B 0Ul250 
003425· 04~430 INR x.osu SET RETURN 010260 
oo~•a-e 033433 LOX )(DSU+:I RES TOR! XR Ot0270 
00~127. 0~1000 JMP 0 RETURN 0Ul280 
00:5430 000000 
OOl4~Q (JRG ••1 010290 
0034~0 000000 XDSU £NTR !NTRV Ot030rt 
00'5431 001000 JMP ••11 0 f0310 
00:$432 00.3404 R .. 
oo3A~$ · 0_00000 DATA o,o TEMP STORAGE ot 0320 
003434 000000 

000500 END 0500 01033(' 

LITERALS 

PDlNTERS 
000502 102255 
000503 102546 
0·0010• l02847 

SYMBOLS 

1 003430 R xosu 
1 003415 R XOS2 
1 003412 R XOS4 
l 003403 R XDSB 
1 003402 R XDLC 
1 00:.\367 R XDCO 
l 003382 R XOAO 
1 0033•7 R XOA2 
1 003333 R XOIS 
1 003330 R XOIM 
1 003324 R XOf 4 
1 003317 R XDI3 

0 0 0 



0 0 0 
·PAGE 000051 

1 003303 R XDI2 
1 003270 R XO!l 
1 003247 R BCNG 
1 003242 R MS16 
1 00~236 R IM12 
t 003232 R I.Ml 1 
l 003221 R uuo 
1 003224 R !MQ 
1 003215 R IM7 
l ooaao5 R XM6 
1 oosie• R I-MS 
l 003Ui2 R !M4 

' 003_14 t R lM3 
l 003124 R %Ml 
l oo:.H tt R MS15 
1 003073 R H£S8 
l OO:S051 R M£S7 
1 003032 R Mf S6 
1 003010 R Mf S5 
1 002171 R MESA 
l 0021e4 R MES4 
1 002755 R MES3 
l 0027~2 R MES2 
1 002716 R MfSt 
1 002705 A HLFl 
1 002514 R H"-FS 
l 002011 R TOSA 
l 002685 R TOS2 
l 002154 R TDS1 
1 002850 R TDSC 
1 002646 R AOOR 
0 002644 R LYAL 
0 002642 R HVAL 
0 002540 R VAR 
0 002631 R SIXM 
0 002835 R TWNT 
0 002633 R SUMH 
0 002571 R TABT 
0 002570 ·R CONT 
0 002567 R TIME 
1 002555 R SAVN 
0 002554 R FL,.GC 
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l 002553 R BUf C 
1 002543 R BUFO 
1 002517 R TBOC 
1 002•75 R CDU 
l 0024173 R CONS 
1 002463 R CON1 
l 002450 R CON6 
1 0~02444 R CONL 
1 002441 R CON9 
1 002421 R C-ON5 
l . <iof-414 R -CON4 
l 002•ors R c:oNJ 
l 002404 R CON2 
l 00-231-7 ff' ··caN·1 
l 0·02382 R CONY 
l 0023fJt R TEN 

' oolflo R Y~LU 
1 002155 R DPSM 
l 002341 R lPD5 
1 . tH)-2342 R IPD4 
l 002336 R IPD3 
l 002212 R IPD1 
l 002266 R IPDC 
1 002265 R STTY 
1 002264 R DfJO 
1 00226'3 R !SVI 
t 002262 R fMVl 
l 002261 R ESFR 
t 002260 R EMFR 
l 002256 R IYM 
l 002254 R tFM 
1 002253 R JNTT 
l 002252 If IINT 
l 002251 R IL.NG 
1 0022!50 R !NXT 
1 0022•7 R Lf RC 
1 002246 R Uf RC 
1 002245 R LVll 
1 002244 R UVII 
1 002242 R SELC 
1 002240 R VIIF 
l 002236 R FRCM 

0 0 0 



0 0 0 
PAGE 00005~ 

l 002233 R IC8 
l 002223 R IC7 
1 002216 R IC6 
1 002206 R IC!5 
l 002172 R IC4 
l 002182 R IC3 
l 002155 R IC2 
1 0021•5 R tc1 
1 002128 -R !COM 
l_ 002120 R 1301 
1 -002100--R J30 
l 002011 R X52 
l ooaoo1 R 151 
1 001728 R 150 

' 001813 R I151 
1 OOUJ70 R 115 
l 001535 R lUFR 
l 001e31 R llOT 
l 001624 R 1101 
l 001612 H >COAX 
l 001514 R 110 
l 001565 R 111 
0 001582 R 1161 
l 001597 R 1182 
l 001,.-1 R ll4 
1 001ss1 R 1141 
1 001517 R JU 
1 001516 R IX 12 
0 001501 R !XU 
1 001476 R 110 
0 001456 R 19 
1 001442 R 17 
1 0014•1 R 171 
1 001430 R 11 
1 001411 R 13 
l 001411 R ISCP 
1 001376 R !8 
1 001364 R 16 
l 001362 R 15 
1 001353 R 14 
l 001341 R 12 
1 001317 ~ ISCR 



PAGE 'C000054 

1 001264 R ITT 
l 001231 R RTt3 
1 001163 R RTlO 
1 001147 R ERRP 
1 001131 R ERRS 
1 001130 R PINT 
l 001127 R CNTL. 
0 001126 R TMSV 
l 001125 R RTSA · 
l 001124 R ERRC 
l 001123 

... R ..... COMP 
l 001122 R NlUT 
0 001111 R fitTC9 
l 001020 R RTTC 
l 001002 R RTC6 
l 0001~~ R RTC!5 
l 000757 R . RTT4 
1 000722 R RTC4 
l 000614 R .R..l~3 
l 000641 R RTC2 
l 000840 R Rf CL 
1 000636 R RTCP 
1 oooe33 R RTCO 
1 000627 R RTCN 
1 000571 R RTCM 
l 000570R RTCK 
1 000557 R RTC.1 
l 000~27 R RTCT 
1 000502 R PNTR 
1 0000•1 RTC 
0 000471 R SDCT 
1 000442 R SCON 
0 000441 R SMEM 
0 000440 R SFLG 
0 000424 R SMSM 
0 000423 R ESZC 
0 000422 R ILWE 
l 000421 R SSWT 
0 000420 R TOL.Y 
0 000411 R TOUT 
0 000416 R JNPG 
0 000415 R lNPF 

0 0 o· 



0 
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0 000414 R INPE 
0 000413 R. !NPD 
0 000412 R INPC 
1 000411 R INPB 
0 000410 R IN'A 
0 000401 R DUTH 
l 000406 R OUTG 
0 000405 R OUTF 
l OQ0404 R OUTE 
1 000403 R OUJD 

. ·;. l ~·.;· 000.4°02. _R . OUTC. 
0 ;· ·oo040 l R· ~ OUTB . ': : '::··.- ·, ;. '·, ., ..... 
(~ 000400. R OUTA 

-· 
\ •.'t ! I 

.:, I.,,: 

~·· ' '!' • ! . ~· 

0 0 

.·· : .. 
. •; .! ... 


