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IDENTIFICARTION

PRODUCT CODE: MAINDEC-11-DZAOL-A
PRODUCT NAME: RD11K PERFORMANCE TEST
DATE: AUGUST 21, 1976
MAINTRINER: DIAGNOSTIC GROUP

COPYRIGHT (C) 1978
DIGITAL EQUIPMENT CORPORATION, MAYNRRD, MRSS.

THIS SOFTKARE IS FURNISHED UNDER R LICENSE FOR USE ONLY ON AR SINGLE
COMPUTER SYSTEM AND MAY BE COPIED CNLY WITH THE INCLUSION OF THE ABOVE
CIPYRIGHT NOTICE. THIS SOFTWARE, OR ANY QTHER COPIES THEREOF, MRY NOT
= PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON EXCEPT FOR
USE ON SUCH SYSTEM AHD TO ONE WHO RGREES TO THESE LICENSE TERMS.
TITLE AND OWNERSHIP OF THE SOFTWARE SHALL AT ALL TIMES REMRIN IN DEC.

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE
gggpogg??bg NOT BE CONSTRUED RS A COMMITMENT BY DIGITAL EQUIPMENT

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR_RELIARBILITY OF ITS
SOFTWARE IN EGUIPMENT WHICH 1S NOT SUPPLIED BY DtC.




MACYLL &7 7ae!

2

e C»

0

=DIRCL-R

p &)
| o
[ X

PRI/ BBIRA LIV LB BBIRR2ERB I Jotul 2An 2 R SR LIS DBISNY

Pt P-mt Polt P th Pt Pk P b

COl

25-SEP-76 10:38 PAGE 2

1.0 RBETRACT

2.0

2.1

THIS DIAGNOSTIC HAS TWO STARTING ADDRESSES: 200 FOR STANDARD
TOLERANCES AND 210 FOR TIGHTER OPTION TEST ARER TCLERRNCES.

THIS DIAGNQSTIC TESTS THE ADIIK WITH OR MWITHOUT A WRAPAROUND
MODJLE (GSC36).

WHEN STARTING THE DIAGNOSTIC, A SET OF TESTS IS LISTED AND THIS
STRTEMENT IS PRINTED CUT: “"TYPE THE LETTER AND CRRRIAGE RETURN
OF THE DESIRED TEST:*. = THE FOLLOWING CHART INDICATES WHICH
LETTER CORRESPONDS TO WHICH TEST:

W: THF ENTIRE WRRPARQIIND TEST (RFQUIRES GSU3E MODULE)

R. RANALOG_SUBTESTS

B. NOISE TEST

C. INTERCHANNEL SETTLING TEST

D. DIFFERENTIAL LINEARITY AND RELATIVE ACCURACY TEST
CALIBRATION TEST ONLY

NOISE TEST ONLY

INTERCHANNEL SETTLING ONLY

LOGIC SUBTESTS ONMLY

AUTO TEST (REQUIGES GSO36 MODULE)

LOGIC SUBTESTS

ANRLOG _SUBTESTS
ISE YeST

TERCHANNEL SETTLING TESY

FFERENTIAL LINERRITY AND RELATIVE RCCURACY TEST

.Dl"'(.ﬂZﬁ

R.
B.
€.
D.
E.

=Z3

REQUIREMENTS

EQUIPMENT

PDP-11 FRMILY COMPUTER WITH 8K OF MEMORY
TELETYPE

AD11K MODULE

VISS TERMINAL SUPPORTED FOR GRAPHIC QUTPUT
GS036 WPAPRAROUND MODULE

- - - S oy ————
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2.2

3.0

4.0

4.1

5.0

STORAGE
THIS PROGRAM USES ALL EK OF MEMORY AND IS NOT “CMRINREB_E™ ON AN
PROGRAM IS “CHAINRBLE™ ON 12K OR GFEARTER. THE

8K CPU. Th
PROGRAM WILL DESTROY “R3SOLUTE LOADER™ ON AN BK CPU, IF “W” OR
“A" IS SELECTED.

LORDING PROCEOURE

PROCEDURE FOR LORDING NORMAL BINARY TAPES SHOULD BE FOLLOKED.

STARTING PROCEDURE

CONTROL SWITCH SETTINGS
STRANDARD POP-11 FORMRT

Sil15=1 HALT ON ERROR

SWl4=1 LOOP ON TEST

Ski3=l INHIBIT ERROR TYPEQUTS
Skle=l HALT FOR VTSS DISPLRY
SWil=l INHIBIT ITERATIONS
SK10=1 BELL ON ERROR

SW9 =1 LOOP ON ERROR

Sk8 =1 LOOP ON TEST IN SWR «7:0»

200 IS THE STARTING ADDRESS OF THE DIAGNOSTIC FOR STANDARD
TOLERANCES. 204 IS THE RESTART ADDRESS. 210 IS THE STARTING
QDEEESchE THE DIRuNOSTIC FOR THE OPTION TEST ARER’S TIGHTER

OPERATING PROCEDURE

STRRT THE DIRGNOSTIC AT 200 OR 210. THE PROGRAM HERDING AND THE
LIST OF TESTS AVRILABLE, WILL BE PRINTED OUT FOLLOWED BY R
MESSAGE “TYPE THE LETTER AND_CARRIAGE RETURN FOR THE OESIRED
TEST:*™ THEN TYPE THE LETTER YOU WANT, RCCORDING TO THE TRBLE
LISTED AND HIT CARRIAGE RETURN.
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TWO CONTRCL CHARACTERS, *A AND 1C, ARE SET ASIDE FOR INTERRUPTING
A TEST AND TRANSFERAING CONTROL TO EITHER THE BEGINNING OF THE
DIAGNOSTIC (4C) OR T0 THE Bec NNING OF THE SPECIFIC TEST WHICH
WAS 1IN PROGRESS (tA). DURING THE LOGIC TESTS WHILE A RESET IS
BEING FERFORMED, fC OR tR WILL NOT BE EXECUTED UNTIL AFTER THE
gsgggssgﬁf BEEN COMPLETED, THEREFORE HIT tC OR tA UNTIL IT IS

FOR MACHINES WITHOUT A HARDWARE SWITCH REGISTER, LOCATION SWREG
(176) IS USED RS A SOFTWARE SWITCH REGISTER. TO MODIFY THE
CINTENTS OF SWREG, TYPE $G. THE PROGRAM RESPONDS WITH THE
CJRRENT™ CONTENTS' OF GSWREG AND R SLASH. TYPE THE DESIRED NEMW
CONTENTS OF SWREG FOLLOWED BY A CRRRIAGE RETURN.

IF "W" IS TYPED, THE PROGRAM WILL TYPE “XX AD11K'S FOUND™. WHERE
XX IS THE NUMBER OF RCIIK'S IN OCTAL. 1IF THE NUMBER 1S GREATER
THAN 1, THE TEST WILL BE RUN SUCCESSIVELY ON EACH ADI1K.  THE
PROGRAM WILL RUN THROUGH THE LOGIC SUBTESTS, THE NOISE TEST ON 8
EDGES, THE INTERCHANNEL SETTLING TEST ON B EDGES, AND THE
DIFFERENTIAL LINEARITY AND RELATIVE ACCURACY TEST. A GS5036
WRAPAROUND MODULE 1S REQUIRED. _THE PROGRAM  SUPPORTS ADIIK
EXPANSION BEYOND 16. CHANNELS. TO RUN THIS TEST ON A GROUP OF
CHANNELS OTHER THAN 0-17, LOAD 20,40, OR 60 INTO LOCATION BASECH
(1336) FOR CHANNELS 20-3?, 40-57, 60-77.

IF =C" IS TYPED, THE PROGRAM WILL RUN THE CALIBRATION TEST AND
WILL LOOP ON THAT TEST UNTIL THE OPERATOR HALTS IT. IF A CERTAIN
RDIIK IS TO BE TESTED, ITS STATUS REGISTER RDDRESS MUST BE LORDED
INTO SBRSE (1250). AND ITS VECTOR RODRESS MUST BE LORDED INTO THE
?g?ong¥$§ OF SVECTI (1244) (THE HIGH BYTE CONTAINING  THE

F "N IS TYPED, THE PROGRARM WILL RUN THE NOISE TEST TAGGED
“BEGINN*_ AND WILL LOOP ON THIS TEST UNTIL THE OPERATOR HALTS IT.
IF A CERTARIN AD1IK IS TO BE TESTED ITS STATUS REGISTER ADDRESS
MUST BE LOARDED INTO $BASE (1250), AND ITS VECTOR ADDRESS MUST BE
LORDED INYO THE LOW BYTE OF 4&VECTL (1244) (THE HIGH BYTE
CONTRINING THE PRIORITY).
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IF "S" 1S TYPED, THE PROGRAM AJILL RUN THE INTERCHANNEL SETTLING
TEST TAGGED_ "BEGINS" AND WILL LOOP ON THIS TEST UNTIL THE
OPERATOR HALTS IT. AT THE BEGINNING OF THIS TEST, TmE GPERATOR
MUST RESPOND TO THE STATEMENTS ARSKING FOR THE “FROM™ CHANNEL mND
THE “T0* CHANNEL BY TYPING IN THE CHRANNEL VALUE IN OCTAL AND
HITTING CARRIAGE RETURN. IF A CERTAIN RD11K IS TO BE TESTED ITS
STATUS REGISTER ADDRESS MUST BE '_OADED INTO $BASE (1250), AND ITS
VECTOR RDDRESS MUST BE LOADED INTO SVECT! (i244) (THE HIGH BYTE
CONTAINING THE PRIORITY).

IF “A" IS TYPED, THE PROGRAM WILL EXECUTE THE LOGIC TESTS, ANALOG
TESTS, NOISE, SETTLE AND DIFFERENTIAL LINEARITY. 'AT THE
BEGINIING OF THE TEST THE PROGRARM WILL TYPE "XX RDVI1’'S FOUND".
WHERE XX IS THE NUMBER OF RDV11’S IN OCTAL IF THE NUMBER IS
GREATER THR* 1, THE TEST WILL BE RUN SUCCESSIVELY ON EACH RD11K,
THE PROGRAM_ SUPPORTS AD: K EXPANSION BEYOND 16. CHANNELS. TO
RUN THIS TEST ON A GROUP OF CHANNELS OTHER THAN o-17, LORD 20,40,
gg ?go INTO LOCATION BASECH i.336) FOR CHANNELS 20-37, 40-57.

IF *L™ IS IYPED, THE PROGRAM WILL EXECUTE THE LOGIC TESTS
PRINTING "END_PASS™ WHEN IT HAS COMPLETED AN ENTIRE PASS. AT THE
BEGINNING OF THE TEST THE PROGRAM WILL TYPE "XX ADVIL’S  FOUND".
WHERE XX 1S THE NUMBER OF ADVII'S IN OCTAL IF THE NUMBER IS
GREATER THAN 1, THE TEST WILL BE RUN SUCCESSIVELY ON EACH ADIIK.
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6.0 ERRORS

7.0

7.1

7.2

7.3

THIS PROGRAM USES THE DIARGNOSTIC "SYSMAC™ PACKAGE FCR ERROR
g%ﬁggﬂ%ng AND TYPEOUT. THE ERROR INFORMATION CONSISTS OF THE

ERRPC: LOCATION AT WHICH AN EFROR WAS DETECTED.
STREG: ADDRESS QOF THE STATUS REGISTER.

RADBUFF:  ADDRESS OF THE BUFFER

CHANL : CHANNEL VALUE

NOMINRL: EXPECTED CORRECT DATA

TOLERANCE: THE RCCEPTABLE DEVIATION FROM THE NOMINAL
RCTUAL:  ACTUAL DRTA

EXPECTED: EXPECTED CORRECT DATR

MISCELLANEOUS

EXECUTION TIME
EXECUTION TIME FOR ERCH OF THE TESTS IS:

CALIBRATION: 8_CONVERSIONS/S SECONDS & 110 BRUD

WRAPAROUND TEST: 17 MINUTES FIRST PRSS; 35 MINUTES
FOR_SUCCESSIVE PRSSES

SETTLING TEST: 1 MINUTE

NOISE TEST: 1 MINUTE

LOGIC_TEST: 1 MINUTE

AUTO TEST: 18 MINUTES FIRST PRSS, 36 MINUTES
FOR SUCCESSIVE PASSES

STATUS REGISTER AND VECTOR ADDRESSES AND PRIORITY

WHEN TESTING MORE THAN ONE AD11K, THE DIFFERENCE IN RDODRESSES IS
PRESENTLY 40 FOR BUS ADDRESS AND VECTOR ADDRESS. THESE VALUES
ARE IN VARDR (BUS ADDRESS) (1332) AND VVCT (VECTOR ADDRESS)
(1334). THE FIRST ADIIK'S STATUS REGISTER RDORESS MUST BE IN
$BASE (1250), ITS VECTOR ADDRESS MUST BE IN THE {OW BYTE OF
gggg¥{ (1244), "AND THE PRIORITY MUST BE IN THE HIGH BYTE OF

AD11K PRIORITY

IF AD1IK IS SET FOR A PRIORITY OTHER THAN 6, THE HIGH BYTE OF
SVECT]  (1244) MUST BE ADJUSTED ACCORDINGLY (THE LOW BYTE
CONTARINING THE VECTOR ADDRESS). IF MORE THAN ONE AD1IK IS BEING
TESTED, ALL MUST BE SET AT THE SAME PRIORITY.
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7.4

7.5

8.0

8.1

9.0

9.1

SWITCH REGISTER

IF A HRRDWARE SWITCH REGISTER IS PRESENT AND THE OPERATOR DESIRES
TO USE R SOFTWARE GSWITCH REGISTER AND THE G FEATURE; 1T IS
NECESSARY TO LORD THE STARTING ADDRESS, SET THE HARDWARE SWITCH
REGISTER TO ALL ONES (-1), AND HIT START. THE PROGRAM WILL THEN
RUN WITH THE SOFTWARE SWTICH REGISTER.

VTSS GRAPHIC OUTPUT

THE SCREEN DISPLAY MAY BE HALTED FOR EXAMINATION BYSETTING BIT
éiECUT?gR THEN JUST HIT CONTINUE TO COMPLETE THE PROGRAM’S

RESTRICTIONS

R_(5036 WRAPAROUND MODULE MUST BE PRESENT WHEN RUNNING THE AUTO
TEST AND THE WRAPAROUND TEST.

SWITCH ON G5036 MUST BE IN '0' POSITION.

EREEFHSSRELEEREERH R RR I G933 %
THE WRAPAROUND (GS036) MODULE MUST BE CONNECTED RS FOLLOWS:
RDLIK TO BCOBR CONNECTION R-A, VV-VV

BCOBR TO G5036 CONNECTION “UPSIDE-DOWN® A-VV, VV-A
T e T T M T AT

PROGRAM DESCRIPTION

LOGIC TESTS

THESE 14 LOGIC SUBTESTS RUN SEQUENTIALLY WITHOUT FURTHER OPERATOR
INTERVENTION AFTER HE/SHE HAS TYPED IN THE NUMBER OF ADIIK'S TG
BE Tssrsgb sra PURPOSE 15 TO CHECK THAT EACH OF THE MUX BITS CAN
BE LOAD ND PROPERLY™ RERD BACK; THAT INITIALIZE CLERRS THE
gxrsnunt grnnr Enne%§ a*r THs gons BIT, THE INTERRUPT ENRBLE

IT, THE OVERFLOW B HE ERROR FLRG, AND THE A/D START BIT. IT
ALSOD CHECKS THAT THE A/D DONE FLAG SEYS AT END OF CONVERSION AND

CLE®RS WHEN THE CONVERTED VALUE IS REARD. IT CHECKS THE INTERRUPT
LOGIC AND THE CORRECT SETTING OF THE ERROR FLAG.
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9.2

3.3

9.4

8.5

9.6

CALIBRATION TEST

THIS TEST BEGINS WHEN THE OPERATOR TYPES "C”, IT THEN LOARDS THE
CHANNEL™ FROM THE SWITCH REGISTER BITS D-7 AND DOES A CONVERSION
ON THAT BHQNNEL. If SWR BIT 13 IS BONN IT PRINTS OQUT_ THE
CONVERTED VALUE ON THE TELETYPE; OTHERWISE, IF SWR BIT 13 IS LP
IT PUTS THE CONVERTED VALUE 'IN THE DISPLAY REGISTER. _ THE
OPERATOR_ MARY CHANGE THE CHANNEL AT ANY TIME DURING THE TEST
HOWEVER THE NEW YALUES FROM THE NEW CHANNEL WILL NOT RBE PRINTED
UNTIL THE NEXT LINE OF 8 VALUES IS PRINTED. THE 8 VALUES ON EACH
LINE CORRESPOND TO ONLY ONE CHRNNEL.

TV
[

CIFFERENTIAL LINCARI
THIS TEST IS TO DETERMINE IF A_ CHANGE IN_THE INPUT VOLTAGE

GEEBESENTS R SIMILAR CHANGE 1IN THE RESULTING CONVERTED BINARY

SETTLING TEST
THE PURPQSE OF THIS TEST IS TO CHECK THAT THE TIME NEEDED 70

SETTLE AND CORRECTLY REPORT A NEW INPUT VALUE AFTER SWITCHING
gggﬁgELS DOES NOT EXCEED THE EXPECTED AMOUNT OF TIME FOR SUCH A

NOISE TEST
THIS TEST MEASURES THE INTERNAL SHORT-TERM REPERTABILITY NOISE
WITHIN THE A/D. RMS NOISE EQUALS 1 STANDARD DEVIATION OF THE

GRUSSIAN CURVE, PERK NOISE EQUALS 2.3 STRANDARD DEVIRTION OF THE
GAUSSIAN CURVE.

ANALOG TESTS
THE;E 11 SUBTESTS CHECK THE CHANNELS AND THEIR OUTPUT.

TITLE ﬁnxnoec-{x-oznoL-n

: ¥COPYRIGHT (C)

976

:¥DIGITAL EQUIPMENT CORP.
! sMAYNARD, MASS. 01754

i ¥
;:PROGRRH BY VERA BREUER

s #THIS PROGRAM WAS ASSEMBLED USING THE POP-11 MAINDEC SYSMAC
; ¥PACKAGE (MRINDEC-11-DZGRC-CO),MAR 21, 1S76.
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0C1100

060011

177776

177774
177772
177570
177570

000000
000001
000002
000003
000004
000005
00000€&
000007

100000
040000
020000
010000
004000
002000
001000
000400

000200
00C100

000010

MARCY1l £7(7232)

JO1

25-SeEP-76 10:38 PAGE 10

¥
.SBTTL BRSIC DEFINITIONS

§

AT

LF= 12

CR= 15
CRLF= 200
PS= 177776

.EGUIV PS,PSW
STKLMT= 172774

'*INITIQ% SEDRESS OF THE STRCK POINTER #x% 1100 **#

.EQUIV EMT,ERROR
.EQUIV IOT,SCOPE

*HISCEL&?NEOUS DEFINITIONS

;BRSIC DEFINITION OF ERROR CALL
,,BRSIC DEFINITION OF SCOPE CALL

;CODE FOR HORIZONTAL TAB
,,CODE FOR LINE FEED
,,CODE FOR CARRIAGE RETURN
; CODE _FOR CRRRIRGE RETURN LINE FEED
; ;PROCESSOR STATUS WORD

,,STRCK LIMIT REGISTER

PIRG= 177772 s PROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 : ' HARDWARE SWITCH REGISTER
DDISP= 177570 * 1 HARDWARE DISPLAY REGISTER
; XGENERAL PURPOSE REGISTER DEFINITIONS

RO= %0 - GENERAL REGISTER
Rl= %1 ,,GE“ERRL REGISTER
R2= %2 s *GENERAL REGISTER
R3= %3 ; ;GENERAL REGISTER
R4= 4 :GENERAL REGISTER

RG= %5 ,,GENERRL REGISTER
Rb= %6 ; ;GENERAL REGISTE
R7= %7 : GENERAL REGISTER
.EQUIV R6,SP ,,srncx POINTER
.EQUIV R7.PC : PROGRAM COUNTER
. ¥PRIORITY LEVEL DEFINITIONS

PRO=" O - PRIORITY LEVEL O

PRI= 40 : 'PRIORITY LEVEL 1

PR2= 100 : 'PRIORITY LEVEL 2

PR3= 140 : tPRIORITY LEVEL 3

PR4= 290 : PRIORITY LEVEL Y

PRS= 240 ::PRIORITY LEVEL S

PRE= 300 : PRIORITY LEVEL b

PR7= 340 s PRIORITY LEVEL

. ¥*SWITCH REGISTER" SWITCH DEFINITIONS

SW1S=" 100600

SWld= 40000

SWi3= 20000

SWi2= 10000

SWll= 4000

SWi0= 2000

SWDS= 1000

SW0B= 400

SWo7= 200

SWOb= 180

SW0S=

SWiN= 20

SWo3= 10
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000004
000002
000001

100000

000004
000010
000014
000014
000014
000020
00002
000030
000034
000060

000064
000240
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SW02=
SW0l=
SWO0=
EQUIV
LEQULV
.EQUIV
LEQUIV
EQUIV
EQUIV

IT18=
Ti4=
13=

——
OO0+ r——
\lsD l.'U

o]
[+ Al
Tt n

(=] ]
nw
"

* {00000 U0 000000 T0 00 0000 0O MU t)- -
=g =g 3G =G b=t 00 b=4 b—4 b=l b= D=l Pt} D) D) Pt
8.-.

"

mm
o0
cCc
T
<

-EQUIV

SNOO SKWO

: ¥DATA BIT DEFINITIONS (BITOO TO BITIS)
100000

40000
20000

o
0

ROZRF IR

- W W Y v e v W v e

0000 T 0 G0 00 0D 00 G0 tD+— M) £
S =) Gl S ) Ot B} Pl Pt P
= — 4
0D D 00 00 0 1) D D 00
Gl Pl 0=l ==t D=t 0= =t P4 P4 I~
= b~ =4 —{
O NW LU0 O

o0
Or

;¥BASIC “CPU* TRAP VECTOR ADDRESSES
ERRVEC= Y4 TIME OUT AND OTHER ERRORS
RESVEC= ,,Rssznvso AND ILLEGAL INSTRUCTIONS
TBITVEC=14 ax

TRTVEC= 1u ,,TRRCE RAP

BPTVEC= | : :\BREAKPOINT TRAP (BPT)

TOTVEC= ao ,,Inpur/ou;Eur TRAP (IOT) #%SCOPE¥#

PKRVEC= 24 POWER F
.,EHULQTORRTRRP (EMT) %*ERROR#**

-
o

EMTVEC= 30
TRAPVEC=34 “TRAP® TRAP
TKVEC= 60 : 1 TTY KEYBOARD vscron

TPVEC= 6Y4 ,,rrv PRINTER VECT

PIRGVEC=240 PROGRAM INTERRUPT REQUEST VECTOR
"SBTTL  OPERATIONAL SWITEH SETTINGS




MRAINDEC-11-DZAOL-A

CZRDLA.PL1

n
[ =3
[

uewn

TUb= Pt ps ps pt pny Vo
= OO0~V LWV

R

unonan
(]
|

SRR

S33 000174
00C178

000200
003204
000210

wn
W
4 ¢

MRCY1l £7(732)

LO1

25-SEP-76 10:38 PARGE 12

OFERQTIONAL SWITCH SETTINGS

170400
140340
000200

0000c0o

000174
000000
000000

000137 001620
000137 002256
000137 001825

X

;: SWITCH Ust

¥ 15 HALT ON ERROR

. 14 LOOP ON TEST

s ¥ 13 INHIBIT ERROR TYPEOUTS

s # 12 HALT FOR VTSS DISPLRAY

s ¥ 11 INHIBIT ITERATIONS

1 10 BELL ON ERROR

s ¥ 9 LOOP ON ERROR

[ LOOP ON TEST IN SWR¢7:0>

8
ABASE= 170400
AVECT1= 140340
RPRIOR= 300

.SBTTL TRAP CATCHER
=0
;¥ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ".+2,HALT"

$#SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
*LOCRTIONIDqCONTRINS 0 TO CATCH IMPROPERLY LORDED VECTORS

DISPREG: .WORD O ; ; SOFTWARE DISPLAY REGISTER
SWREG: .WORD O ; 3 SOFTWARE SWITCH REGISTER
.SBTTL STARTING_ADDRESS(ES)
JMP JUBEGIN ;;JUMP TO STARTING ADDRESS OF PROGRAM
JHP o #BEGE ; RESTART ADDRESS
JMP J#BEGIN2 ; START ADDRESS FOR OPTION TEST ARER
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DZROLA.PI1 ACT11 HOOKS
539
&40
54]
542
543 000214
544 Q00046
E45 000046 D11769
846 000052
47 000052 (000000
548 000214
549 001600
£50
851
£62
553
£y
| 555 001000
| 556 000024
57 000024 000200
558 000044
£59 0OCOYY 001000
E60 001000
SE1
E62
563
B4
S65 001000
66 001000 000000
67 001002 001174
£e8 001004 002260
69 001006 000764
70 00100 00324
§71 001012 00003!

MO.
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.SBTTL ACT!L HOOKS

;-**ii**i***!**!*ii**!*!*!!i***ii****i**i*ii*********************
: HOOKS REQUIRED BY ACTIl

sgxgc:. :SAVE PC
igggnn +s1)SET LOC.46 TO ADDRESS OF SENDAD IN .SECP
WORD O +:2)SET L0C.52 TO ZERO

.=3SVPC s RESTORE PC

.=1000
.SBTTL APT PRRAMETER BLOCK

¢ 2 S0 3303 96 9 306 36 36 36 36 96 36 36 36 36 36 36 96 36 36 6 3 3 3 36 3 36 36 3 36 0 96 6 36 06 9 0 36 36 3 96 3 36 9 3 9F 3% 06 3 9 9 3 3 3 % 3 % %

8ET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
;;***************i*****************!***********!*****************

.$X=.  ;;SAVE CURRENT LOCATION
.=c4 +3SET POWER FAIL TO POINT TO START OF PROGRAM
200 ;;FOR APT START UP

=44 ; sPOINT TO APT INDIRECT ADDRESS PNTR.

$APTHDR ;;POINT TO APT HEADER BLOCK

.=.8X 3-RESET LOCARTION COUNTER
s R R RS RS E R E
;SETUP_APT PARAMETER BLOCK RS DEFINED IN THE APT-PDP11 DIRGNOSTIC
; INTERFRCE SPEC.

SAPTHD:

$HIBTS: .WORD ;3 TWO KIGH BITS OF 18 BIT MAILBOX ADDR.

$MBRDR: .WORD SMRIL  ;;ADDRESS OF APT MAILBOX (BITS 0-15)

$TSTM: .WORD  1200. +sRUN TIM OF LONGEST TEST

$PASTM: .WORD  S0O. +sRUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)

SUNITM: .WORD 1700. ::ADDITIONRL RUN TIME (SECS) OF A& PRSS FOR ERCH RDDITIONAL UNIT
.WMORD  SETEND-SMAIL/2 ; s LENGTH MARILBOX-ETABLE (WORDS)
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15
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000000
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00CCa0
000000
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.SBTTL CUMMON TRGS

1)

; *USED IN THE PROGRAM.

.=1100
$CMTAG:

.WORD
§TSTNM: .BYTE
SERFLG: .BYTE
SICNT: .WORD
$LPADR: .WORD
SLPERR: .WORD
SERTTL: .WORD
SITEMB: .BYTE
SERMAX: .BYTE
SERRPC: .WORD
$GDADR: .WORD
$8DADR: .WORD
$GDDAT: .WORD
$8DCAT: .WORD

.WORD

.WOF)
$AUTOB: .BYIE
SINTAG: .BYTE

.WORD
SWR: .WORD
DISPLAY: .WORD
$TKS: 177560
$TKB: 177562
$TPS: 177564
$TPB: 177566
SNULL: .BYTE
SFILLS: .BYTE
SFIILLC: .BYTE
STPFLG: .BYTE
STIMES: O
SESCARPE:0
$BELL: .ASCIZ
SQUES: .ASCII

SCRLF: .ASCII
SLF: RSCIZ

e o REEERREER R R R

00000000000 —00000000

207><377><377>
77/

<15

(1>

"8BTTL APT MQILBOX-ETABLE
o o JEI I I 366963 3 3 3 3 3 36 3 963 3 3 96 36 3 3 96 3 336 3 3 3 I3 3 I XXX EE R xw kK ¥R XK EEE

: sAPT MAILBOX

' EVEN

SMAIL:

§MSGTY: .WORD
$FATAL: .WORD
§TESTN: .WORD
§PASS: .WORD
§DEVCT: .WORD
SUNIT:  .MWORD
§MSGAD: .WORD

AMSGTY
AFATAL
RTESTN
APASS

ADEVCT
AUNIT

AMSGRD

s 3 IR R R R IR R R AP HRRRRREF AR
; ¥THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS

(

; ;START OF COMMON TAGS

; ;CONTRINS THE TEST NUMBER
;: sCONTRINS ERROR FLAG

; s CONTAINS SUBTEST ITERATION COUNT

+ sCONTRINS SCOPE LOOP ADDRESS

: s CONTAINS SCOPE RETURN FOR ERRORS

; ; CONTRINS TOTRL ERRORS DETECTED

»; CONTAINS ITEM CONTROL BYTE

; ;CONTAINS MAX., ERRORS PER TEST

; sCONTRINS PC OF LAST ERROR INSTRUCTION
» s CONTRINS ADDRESS OF ’GOOD° DRTA

; ; CONTRINS ADDRESS OF ’BAD’ DRTR

; ;CONTAINS ’GOOD’ DATA

; ;CONTAINS ’BAD’ DATA

: ;RESERVEC~--NOT TO BE USED

; 1AUTOMATIC MODE INDICATOR
; s INTERRUPT MODE INDICATOR

; ;ADDRESS OF SWITCH REGISTER

; ;ADDRESS OF DISPLAY REGISTER

;3 J1Y KBD STARTUS

;3 TTY KBD BUFFER

;s JTY PRINTER STATUS REG. ADDRESS

;3 TTY_PRINTER BUFFER REG. ADDRESS

; s CONTRINS NULL CHARACTER FOR FILLS

; ;CONTAINS & OF FILLER CHRRACTERS REQUIRED
;s INSERT FILL CHARS. AFTER A "LINE FEED"

; ;" TERMINAL AVAILABLE™ FLAG (BIT<07>=0=YES)
; ;MAX. NUMBER OF ITERARTIONS

: IEGCAPE ON ERROR ADDR™ S

; ;CODE FOR BELL

; sQGUESTION MARK

; ; CARRIAGE RETURN

s ;sLINE FEED

T T e T et I e T It e

s sMESSAGE TYPE CODE
; sFATAL ERROR NUMBER
+ s TEST NUMBER

s sPRSS COUNT

s sDEVICE COUNT

:31/0 UNIT NUMBER

; sMESSAGE ADDRESS
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INDEC=11-DoRDL-R MACY{] 27,722} 25-SEP-TE 10:38 PAGE IS
ROLR.P1] APT MAI_BIX-ETABLE
628 01212 000000 §MSGLG: .WORD  AMSGLG ..r'cssncs LENGTH
£29 OCI121N §ETRELE: /T ENVIRONMENT TRBLE
630 00.214 000 §ENV:  .BYTE RENV  ::ENVIRONMENT BYTE
631 001218 850 SENVM: .BYTE AENVM  ::ENYIRONMENT MODE BITS
§32 001216 000020 §SWREG: .WORD  ASWRES .,npr SWITCH RECISTER
633 00:220 000907 SUSWR: .WORD RUSWR  ::USER SWITCHES
B34 0Qle2e J29002 §CPUOP: .WCRD  RACPUCP ::CPU TYPE,OPTIONS
635 s éhs 15-112CPU_TYPE _
£3% a 11/04=01, 11/06=C2, 11/23=03, 11/40=CH, 1 /48=03
837 e 11/70=06,PDQ=07, 0213
638 ¥ BIT 10=R ERL TIME ' CLOCK
839 s & BIT "9=FLOATING POINT PROCESSOR
oy TS BIT BzMEMORY MANAGEMENT
g4 Dl:22M 099 §MaMS1: .BYTE  AMAMSI  sHIGH ADDRESS,M.S. BYTE
g42 BC122S alals) §MTYP]: .BYTE AMTYP! ::MEM. TYPE BLKs]
£43 s 8 UM TYPE BYPE. =- (HIGH BYTE)
£ 444 Ly 900 NSEC CORE=(00!
B4S ‘¥ 300 NSEC BIPOLAR=002
B4% < ¥ S00 NSEC nos-ooa
€47 001226 000000 §MADR1: .WCRD  AMADRL ;;MIGH RDDRESS,BLKS
B48 - ¥ MEM.LAST ADDR. =3 avres THIS WORD AND LW GOF “TYPE™ ABOVE
649 001230 000 $MAMS2: .BYTE  AMAMS2 .,uxcu RDORESS, M. S.
650 001231 060 SNTYP2: .BYTE AMTYP2 ;:MEM.TYPE,BLKE'
6S1 001232 000300 SMADR2: .WORD  AMADR2 ,.r{n LRST RODRESS, BLK#2
BS2 D0123M 000 §MAMS3: .BYTE  AMAMSS ::HIGH ADORESS,M.S.BYTE
£€3 001235 900 §MTYP3: .BYTE AMTYP3 ;:MEM.TYPE, BLKE3
£5Y4 000000 SMADR3: .WORC  AMADR3 .,rzn LRST RDDRESS, BLK 83
g€e ano EMOMSH: 'BYTE  AMONSH ::HIGH ADDRESS M.G.BYTE
133 020 §MTYP4: _BYTE AMTYPY ::MEM.TYPE,BLKEM
857 000000 §MADRY: .WORD AMACRY ::MEM.LRST ADORESS,BLKSY
£58 140340 SVECT1: .WORD AVECT! xmsnnupr VECTORE] , BUS PRIORITYS)
000090 §VECT2: .WORD AVECT2 ;;INTERRUPT VECTORs28US PRIORITYs2

0
HERAGERERR
AT

680 17040C $BASE: .WORD  ABRSE ansa RDDRESS OF EQUIPMENT UNCER TEST
66l o230 §CEVM: .WCRD ADEVM  ;:DEVICE M
%’ $COWl: .WCRD RCCWI ..CONYRDLLER DESCRIPTION WORCs!

|t ———— o ¢ ——
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~32) 25-SEP-76 1C:3B PRGE 16

MRINDEC=-11-D2RDL-R CI et
DZRDLA.PLL ERROR P2INTER QB E
ggg .SBTTL ERROR POINTER TABLE
667 :#THIS TABLE CONTARINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
658 :#THE INFCRMATICON IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
669 *LOCRTION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT,
670 *NOTEI IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC
gZé iNOTEE ERCH ITEM IN THE TABLE CONTRINS 4 POINTERS EXFLRINED RS FOLLOWS:
&7 2 EM +sPOINTS TO THE ERROR MESSAGE
Y| % OH +:POINTS TO THE DQTQ HEADER
&7S 3 oT 1 POINTS TO TWE DAT
g;? % ) OF +:POINTS TO THE DQTR FORMAT
678
679 0012586 $ERRTS:
680
681
682
AR ITEM ]
684 001256 DI4i3M EM] ;:STATUS REG. ERROR
68S 001260 014274 DH1 ERRPC STREG EXPECTED ACTUAL
696 001262 0]4469 DTl SERRPC STREG, SGDDRT, SBODAT
687 001264 014520 OF1
£88
689
630 <IJTEM 2
631 001266 Ol41b2 M2 ;FRILED TO INTERRUDT
€2 001270 Ol441E DH3 ERRPC STREG ACTUAL
€93 001272 014510 213 SERRPV. STREG, SBODAT
23; 001274 014520 DF1
€% JITEM 3
697 001276 C(Clyzle EM3 ;UNEXPECTED INTERRUPT
298 001300 0I44iS DH3 :ERRPC STREG
699 001302 Q14510 D13 SERRPC STREG
;8? 001304 0l4520 DFl
702 <ITEM §
703 001306 0Ol4243 EMN *ERROR ON A/D CHANNEL
704 001310 014332 DH2 ‘ERRPC STREG CHAN NOMINAL TOL ACTUAL
705 001312 9QlWN7e DTe SERRPC STREG, CHANL , SGDDAT, SPRERD, $BOCAT
;8% 01314 [l4s20 CFl

~
@B
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MRINDEC-11-DIRDL-R MACY1Ll 27.722) 25-SEP-76 10:38 PRGE 17

CoRDLA.P11 MISCELLANECLS, TEMPORARY, AND STGRAGE LOCATIONS
*09 .SBTTL MISCELLANEOUS, TEMPORARY, AND STORAGE LOCQTIGNC
T10 001316 170400 CTREG: nensg : ACDRESS OF STATUS REGISTER
11 C31320 170401 PNST1: ABASE+] :UPPER BYTE OF STATUS REG.
~i2 001322 170402 ADBUFF: ABRSE+2 : ADDRESS OF A/D BUFFER
713 001224 140340 VECTOR: AVECT] :VECTOR RDDRESS
~14 001326 000300 BASEBR: APRIOR : INTERRUPT anonm LEVEL
715 001330 140342 VECTR1: AVECT1+2
716 001332 000040 VADR: 40 - INCREMENT FOR BUS ADDRESS
217 001234 000040 VwWCT: 4] : INCREMENT FOR VECTOR ADDRESS
~18 00133t 060080 BASECH: © :BASE CHANNEL
719 001340 00006Q KBVECT: 62
c20 001342 000000 WIDE: O :NO. OF WIDE STATES
721 001344 000000 NARROW: O *NO. OF NRRROW STATES
722 00134 000090 FIRST: O
723 001350 000000 SKIPST: O :NO. OF SKIPPED STATES
724 001352 000000 TEMP: O :WORK AREA
725 001354 0000CD CHl: O :FIRST CHANNEL
726 001356 000000 CH2: O s SECOND CHANNEL
727 001360 000000 NBEXT: 0 :NO. OF RD1IK'S TO BE TESTED
728 001362 000000 NMSEXT: 0 'NO. OF AD11K’'S TO BE TESTED
729 001364 000000 DUMMY: O : DUMMY CHANNEL
730 001366 000000 CHANL: O : CHANNEL VALUE
731 001370 000000 TADDR: © rssr RODRESS
732 001372 000000 RNA 0 : RANDON
733 001374 000000 0 NUHBER
734 001376 000000 RNC 0 - VRLUES
735 001400 000000 RMS 0 :RMS NOISE VALUE
73 001402 000U0C PERK: O :PERK NOISE VALUE
737 201404 DOOCOO FLRG: O VTS5 FLAG
738 001406 000000 SPREAD: 0 :DEVIATION FROM THE NOMINAL
739 001410 000000 DAC 0 :SAR VALUE
740 00I412 000000 DELAY: O : TIME DELAY COUNTER
741 001414 000000 0 :E0GE VALUE
742 001416 000000 BITPNT: O
743 001420 000000 MIN 0 MIN VALUE
744 001422 000000 WFTEST: O opnon TEST AREA FLAG
745 001424 000000 0 ‘MAX VALUE
746 001426 000000 PERCNT: 0 : PERCENT FOR SAR ROUTINE
7725 001430 000000 0
749 00J43R UNEXP:

750 DOI432 012737 00lN46 001162 MOV 818, SESCAPE s :ESCAPE TO 18 ON ERRCR
751 DOI440 005237 001103 INC ssnth

752 O00I444 109003 ERROR

753 001446 005037 001162 1§: CLR ssscnps :RETURN ESCAPE TO NORMAL

754 001452 000002 RTI ;UNEXPECTED INTERRUPT
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DIRDLR.PLL

755

222 oo1usy
757 (001456
+59 001462
qu 001466
760 001472
762 091500
763 001%82
+6% DOISIC
85 001514
766 001520
767 001522
768 001526
769 001532
770 001536
771 001542
772 001546
773 D015S0
774 001556
775 001580
776 D01S64
777

7’8 001570
779 DOIS72
780 001573
781 00IS7™
782 001600
783 001602
784 D01606
78S (1610
786 00lble
787 0OlEls

010046
42730
125027
001310
104400
012706
004737
000137
120027
1010
104400
012706
004737
0001
120027
001021
023727
001415
104400
017746

104402

012134
001100
0l1254
002256
000001

0lel2”
001100
011254
177626
000007
001140

012141
177350

012321
177332

012125

23:
1772570

POPRD:
RETURN:
NCNE :

=76
S

10:

EQE

38 PHGE 18

CONTROLsg)RND C DECODERS

RO, - (
3stkB RO
2177600, R0
RO, 83

18

£MSG
kSTACK , SF
PC,RST
BEG2
RO, 81
28

AMSG
isrnc¥.59

gunss177570
NONE

GMSG
JSUR, - (SP)

&

l
, SLASH

(SP)+,JSWR
(SP)+,R0

QUEST
PGPRC

+SAVE RO
+GET CHRRACTER

.15 1T 1C?
:ECHO CHRRACTER
:RESET & SET INTRPT. EN.
IS IT tA?
:ECHO CHARACTER
'RESET & SET INTRPT. EN.
'RETURN T0 TEST
:IS IT 1G?
: HRRDWARE SWREG?
.ECHO CHARACTER
. :GAVE 28WR FOR TYPEOUT
:: TYPE SKWREG
s3GO_TYPE--OCTAL RSCII
:1TYPE & DIGITS
::TYPE LERDING ZEROS
+READ NEW VALUE
:LOAD NEW SWREG VALUE

:TYPE 7"
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REERERRRNRRER

888 B388

888 B8
mg:cr oo
nNZ: K8

8E8EREER

002106

005037
000403
012737
0C0039s

012737

MACY1l 27.722) 23-559-72 10:38 PAGE 19
NITIAL START-UP,HOUSEKEEPING, AND DIALOGUE
— é§21§5 LR IH&;%E%TSTQRT-UP,HOUSEKEEPIHG, AND DIALOGUE
" BR RBEG
00030! 001422 BEGIN2: MOV &1, WFTEST
RBEG:  RESET
.SBTTL INITIALIZE THE COMMON TAGS
. CLERR THE COMMON TAGS (SCMTAG) AREA
001100 MOV #SCMTAG, RE - sFIRST LOCATION TO BE CLEARED
001140 Eﬁg 5255+Rs - DONE? : 1CLEAR MEMORY LOCATION
BNE -6 " «sLOOP BRCK IF NO
001100 MOV $STACK, SP : :SETUP THE STACK POINTER
- s INITIRLIZE A FEW VECYORS
el S TR ORI Lo, OTOR FOR St TG
00030 090030 1OV ASCRROR,JAENTVEC ;;ENT VECTOR FOR ERROR ROUTINE
016 nooogg ngg :§£§A§5$'T““Pg§§'Eg&EﬁP7VE°T°” FOR TRAP CALLS
016742 000024 MOV 8SPWADN, 38PWRVEC ' ; ; POMER FRILURE VECTOR
0 000026 MOV 8340, ¥PURVEC+2 ;;LEVEL 7
011744 011736 MOV SENDCT,SEOPCT  ;:SETUP END-OF-PROGRAM COUNTER
001160 CLR STINES : ' INITIARLIZE NUMBER OF ITERATIONS
S0000; 001115 56U B0 SERMAX e ONE ERNOR_PER Teop. PODRESS
001762 001106 MOV 8. SLPADR :tINITIALIZE THE LOOP ADDRESS FOR SCOPE
001770 OOLD o176 FOR'A HARDIARE SUTTCH REGIATER IF HoT FOUNDOR TP rEo>
R 88 Tl T SO e IOy sl
002036 000004 MOV 8648, I8ERRVEC  ::SET UP ERROR VECTOR
177570 001140 MOV $DSKR, SWR ::SETUP FOR A HARDWARE SWICH REGISTER
177570 001142 MOV sDDISP,DISPLAY ;:AND A HARDWARE DISPLAY REGISTER
177777 177106 CMP s-1,3SHR s+ TRY TO REFERENCE HARDWARE SilR
BNE 668 : 1BRANCH IF NO TIMEOUT TRAP OCCURRED
:: THE HARDWARE SWR IS NOT = -1
BR 6S$ : 'BRANCH IF NO TIMEQUT
002044 84S : ggg 8658, (SP) ::SET UP FOR TRAP RETURN
000176 DOL1140 ©58: MOV $SWREG, SWR : +POINT TO SOFTWARE SWR
000174 001142 MOV $DISPREG, DISPLAY
00000 B6S: MOV (SP)+,38ERRVEC ; ;RESTORE ERROR VECTOR
001202 CLR €pace .+ CILEAR DASS COUNT
000200 001215 aéés gg;rs:z , SENVH ;;$E§TUgEE§0§IEETUEB%$CﬂPT
001216 001140 - MOV 8SSWREG, SWR ::NO, USE APT SWITCH REGISTER

FO2




MRINDEC-11-DIROL-R
DZRDLA.PII

a3
o

SERACEESRREN R

R RRRRRRRRRRRR o
3

00SQ37
005737
001033

042?77
104400
04737
020027
001017
004737
020027
001012
004737

020027
001403
020027

£01002
00Se3?

MACYLl 27(732)
INITIRLIZE THE COMMON TAGS

031404
000342

020100
013561
002524
000033

002524
000057

002524
0030103

000105
CC1404

177016

25-SeP-76

.SBTT

VTES:

L

LR
ST
BNE

10:38 PAGE 2C

FLAG
arye
REST]

GO2

;CLEAR VTS5 FLAG
CHAINED?

DETERMIN; IF VTS5 TYPE TERMINAL IS PRESENT
8100, d3TKS

IS 1

; TYPE ASCIZ STRING
;GET A CHRRACTER

:NO_VT55 PRESENT
:GET A CHARACTER

;NO_VTSS PRESENT
; GET A CHRRACTER

; VISS IS PRESENT




MRINDEC
CZRDLR.

B54
835
836
857
858
659

860
861

BRR SRR LR R BB IR R B

e

001002

SEnEEREERERNE
SRBRYBRYERS

e»—-
R
IR

o
P

012737

MACYL1l 2
DIALOGUE
013724
005472

0C1340
Q01454

27623
11540

000042

005222
013367

000100
177776

003040
000101

00S260
000103

005036
000114

005222
00C116

005646
000123

005716
000127

005346
012125

001250
0000

001360
001332

7(722)
TO DET

001372
001374
001376

176636

001126
000004

001126

2S-SEP-76

.SBTTL

NCVTSS: TYPE

REST!: RESET
JSR
MOV
MOV
MOV
MOV
MOV

BEGE:

1%:
TRYARG:

18:
cs:
38:
4$:
3 B
6S:

TESTRD:

i8:

10:
ERMINE WHICH TEST TO RUN

HO2

38_ PAGE 21

DIRLO%HE TO DETERMINE WHICH TEST TQ RUN

, HE

PC FIXONS
KBVECT, R
#ISERY, (RO)+
8340, (RD)
862341, RNA
142318, RNB
8127623 RNC
PC,UFADY

JN42

18§

BEGL

, M15G71
8100, d8TKS
PSW

(SP)+ RO
£40. (RD)
inoi,c'n

|
BFGINA
(RO),#'C
es

BEGINC
(RO}, #'L
3%

BEGL
(RO),%'N
43

BEGINN
(RO),8'S
c$
BEGINS
(RO), 8’ W
b
BEGINM
QUEST
trRYAG
$BASE , SBODAT
JRERRVEC, - (SP)

28, ERRVEC
NBEXT

VADR, SBODART
18

; INITIRLIZE ADDRESEES

;RANDOM NO, VARIABLES

; STANDARD OR OPTION TEST TOLERANCES?
; RESTART ARDDRESS
; IS IT CHRINED?

;G0 TO LOGIC TESTS

;RERD ANSWUER

.15 IT A?
N0, TRY C
G0 TO AUTO TEST
.15 IT C?
;3NO, TRY'L

;GO Io CRLIBRATION TEST

TL?
TRY'N

; iNGC,
LOGIC TESTS
N')

QISE TEST

-

o ]

-Qe
—G>

-
b o]
-
DrCd> O

N

S
: EETTLE TEST
;;NO,TRY'
;GO TO WRAPAROUND TEST

-WAIT FOR CHARACTER
:SETUP T TEST FOR AD11K’S
:SAVE ERRVEC
+SET UP FOR TIME OUT ERROR
:CLEAR AD11K COLNTER
: ADDRESS AD1 1K
: INCREMENT AD11K COUNTER
:GET NEXT AD]1K
: s TRY NEXT RD1I1K

OO OO ZWL

10
IT
10
IT
10
IT
AIN
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MRINDEC~11-DCADL-R
DZRCLR.PLI

303

0C2466
002470

002474
002476

022626
013746

104402
002
000

104400

005337

13737

12637
000207

005000
105777
100404

DHRCYII E: 732)

IRLOGUE T

0013860

Qlezez
001360

80u380

176412

176376
177600

001362

102

25-SEP-76 10:38_ PAGE 22
O DETERMINE WHICH TEST TC RUN

23

VIFLG:
18:

28:

cHpP
MOV

TYPOS
.BYTE
.BYTE
TYPE
DEC
MoV
MOV
RTS

(SPY+,(SP)+
NBEXT.-(SP;

e

0
MSGS0
NBEXT

NBEXT , NMBEXT
és )+ ERRVEC

3STKB. RO
;é7lsb0 RO

;POP 2 WORDS OFF STACK
. SAVE NBEXT FOR TYPECUT
,,TYPE NUMBER OF ADLIK'S
:G0_TYPE--OCTAL ASCII
: TYPE 2 DIGIT(S)
.,suppasss LEADING ZEROS

;ADJUST ADLIK COUNT
:KEEP COUNT OF NUMBER
*RESTORE ERRVEC
EESTTEER PRESENCE
:+VTSS RESPONDS WITH ¢33>¢57>[¢103> OR <105>]
ﬁcp A WORD OFF STACK
:sNO VTSS PRESENT
: TEST VTS5 CODE
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DZRDLA. DIARLOGUE TC DETERMINE WHICH TEST TO RUN
925 002556 BEGINL:
9 ;-!!!**lili*i*iiil!*l*!!*il**l*!lil!!!!***llli!*!*!!*ill**i*i!*i*
%S :TEST | FLORT A ONE THRU MULTIPLEXER BITS
928 o s HREREREREEEEEREEEEETEEREEEFEEIEER LN EEEREEREEEEEEREXEEREEEEELEEEEEEE
929 002556 012737 0C2sse 001106 H6T1: MoV #7ST1, SLPADR
930 002SB4 012737 002556 001110 MOV $7ST1, SLPERR
931 002572 012737 000400 001124 MOV aerrg ?G?DRT :LORD FIRST BIT
932 ooasoﬁ 004737 003654 28: JSR PC, TESTI
933 002604 104001 ERROR | :FRAILED TO LOAD + RERD BIT
934 002606 006137 001124 1$: ROL $GDDAT :GET NEXT BIT
935 0026l2 023727 001124 040000 CMP $GODAT, 8BIT1Y4 : FINISHED?
ggg 002620 001367 BNE 2¢ ::NO,G0 0 NEXT TEST
938 ;-*i*ili!iliiiiii!i!il*lili!lfii!llilii!!*!!!li!**i!!!*!**{li**!*
939 S kTEST 2 LOAD AND READ BACK INTERRUPT ENABLE BITE
940 o o JE30 30336 9 36 96 36 3 36 96 36 3 3t 3¢ 36 3 3 3 3 36 3 3 369 3 9 3 3 3 3 3 3 3 9 3 % 3¢ 3 % 3 % 3 3 3 3 3 % 3 %% % % % % % %% %% %%
941 002622 QODOOM t&12:  score
Q4D 002624 012777 001432 176472 MOV SUNEXP, SVECTOR -SETUP FOR UNEXPECTED INTERUPT
943 002632 012737 000100 001124 MOV $BIT6, $GODAT :LOAD EXPECTED DATA
4§ (002640 004737 003654 JSR PC, TESTIT
3:2 002644 104001 ERROR 1 :FRILED TO LOAD + READ INTERRUPT ENABLE
947 ;'!!!!*!i*!!*!!!**!il!l!!!l*!ilii!ill!!!!*ili!lll!i!ii*li*i*li!**
g :&TEST 3 LORD AND READ BACK CLOCK OVERFLOW START ENABLE BITS
949 o o 33030 3636 36 4 3636 3 3 U6 36 3 36 3 3 35 96 36 3 3 3 3 3 3 3 3 3 9 3 2 9 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 3 3 % 3 33 %% A %% % %X R
950 002646 00000M t473:  SCOPE
9S1 002650 012737 000040 DO1i24 MOV $B1TS, SGDDAT :LORD EXPECTED DATA
952 002656 004737 003654 JSR PC,TESTIT
ggg 002662 104001 ERROR 1 -FAILED YO LOAD + READ CLOCK OVERFLOW START ENAB
ggs ;-***l*****ii***!*******!iii**!!!***i**i*!!!i*!i*ii*il!!*!!il*!il
95k +kTEST 4 LORD AND READ BACK EXTERNAL START ENABLE BITH
957 s ¢ 3030 T 3 3 3 30 5 35 3 36 36 3E 3% 36 3 3t 98 36 3 30 3 3 9 3 3 36 3 9K 36 6 3 3¢ 36 3 36 9 96 36 3 3 3 3 3 3 3 3 6 % 9 3 3 ¥ 3 3 % 3% %
958 002664 00000M tSt4:  scoPe
959 002666 012737 000020 00112 MOV 88IT4,SGDDAT  ;LOAD EXPECTED DATA
960 002674 004737 003654 JSR PC, TESTIT
9] 002700 104001 ERROR 1 -FAILED TO LOAD + READ EXT. START ENALLE
962 ;-****i**!*!*il!***!*l!!!i*iillii!!***!iilliiiii!***!*ii!ii*i!!!!
%63 TEST S LOAD AND READ BACK ERROR FLAG BITIS
964 o o SRR N I % I U3 593 T 9 3 5% % 2 363 3 39 3 3 3 5 3 96 36 36 3 3 3 96 5% 26 9 9 3 3 9 6 36 3 3 3 3 3% o 3 3 % % % %
965 002702 000004 t81s:  ScoPe
966 002704 012737 100000 001124 MOV $BIT1S,$GDDAT  ;LOAD EXPECTED DATA
967 002712 004737 003654 JSR PC, TESHIT
%8 002716 104001 ERROR | :FAILED TO LORD + RERD ERROR FLAG
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DZADLA. P11 18 TEST INIT ZLEARS BITS 1,4-6,8-13, 15
959 ;;ii*iiili!*!*!i!**ii*i!iiiiiiiiill*iii*ii**i!i*i!!ii#iiiif’lifﬁ!
970 -#TEST b TEST INIT CLERRS BITS 1,4-6,8-13,15
971 "!!!i!*ii*llliiliii*ill*!iii!iiill!i!!i!lliili!‘!!i!i4!*!*(*iii!
972 002720 00000 t5Te:  SCOPE
973 002722 012737 0C0300 001160 MOV £300, STIMES . +D0 300 ITERATIONS
974 002730 005037 001124 CLR $GDDAT :(0AD EXPECTED DATA
975 002734 012777 137562 176354 28%: MOV #137562,9STREG :SET STATUS REGISTER
976 002742 012737 000010 0013%2 MOV 810, TEMP
977 002750 00S337 001352 18: DEC TEMP :DELAY FOR ONE-SHOT
978 002754 (01375 BNE 15 :IN ANALOG PACKAGE
379 002756 00005 RESET INITIALIZE
380 002760 052777 000100 176156 BIS 8100, ISTKS tSET INTRPT. ENABLE
981 002766 017737 176324 0C1126 MOV 3STREG, $BDDRT  ;READ STATUS REGISTER
982 002774 001401 BEQ 1517 s -NEXT TEST
gga 002776 104001 ERROR 1 :RESET FAILED TO CLEAR AD ST. REG. BITS
S8S ;-!l*****!**!*l******!!iii***l*!!i*ii*i*l!i*!!i*ii*i*************
986 s TEST 7 TEST DONE FLAG SETS AND BITO CLEARS ON END OF CONV.
987 ¢ s BREXFEXEEEREILEEIERREFEEEEREEEEREEEERERFEEEHEEEREEEEEESEEHEEEEEEEEEEEEEE
988 (03000 000004 t517:  scoee :
989 (003002 012700 001000 MOV $B179,R0 -STALL TIME COUNTER
990 003006 005277 176304 INC JSTRE :START CONVERSION
991 (03012 012737 000200 001124 MOV 8B8177,8GDODAT  ;LOAD EXPECTED
932 (03020 005300 18: DEC RO : STALL
993 003022 001376 BNE 18 s TIME
934 003024 042777 100000 176264 BIC $BITIS, 3STREG  :MASK OUT ERROR BIT
995 003032 J04737 003662 JSR  PC,TEST )
9% 003036 104001 ERROR 1 :A/D DONE FLRG FAILED TO SET;BITO FAILED 70 CLEAR
ggg 803040 017700 176256 MOV JADBUFF RO :CLEAR DONE FLARG FOR ITERATIONS
999 ;'*****i!!!****§l!*******ii*******************************!****i*
1000 : kTEST 10 TEST INIT CLERRS DONE FLAG
1001 e ¢ 303309636 3 36 36 3 3 36 36 36 9 363 3 3 3 3 3 96 3 3 32t 3 3 3 3 36 3 3 3 3 3 3 3 3 3 936 3 3 3 3 3 3 % W2 %3 4% FEE %R %R
1002 003044 000004 t8110:  SCOPE
1003 003046 012737 000300 001160 MOV £300, STIMES .00 300 ITERATIONS
1004 003054 005037 001124 CLF $GDDAT :CLEAR EXPECTED
1005 003060 005277 176232 INC JSTREG :START CONVERSION
1006 003064 105777 176226 2s: 7STB  STREG
1007 003070 100375 BPL 2%
1008 003072 000005 RESET
1008 003074 004737 003662 JSR PC, TEST
1010 003100 104001 ERROR | :DONE FLAG FRILED TO CLEAR
igié 003102 0S2777 000100 176034 B1S $100, I$TKS :SET INTRPT. EN. BIT
1013 ;-!ii!i!ii*l!!l!!i!iiliil*!!!*!***l!l!**l!**!*i!!i********!l**i**
1014 SETEST 11 TEST R/D DONE FLRG CLEARS WHEN RERD CONVERTED VALUE
1015 o o B3R MIEEEEIEE IR WK KRR 5% KT 3 3 3 3 36363 96 36 36 96 3 3 3 3 3¢ 9 % 3% %
1016 003110 0OCODY t&111: SCoPE
1617 003112 012777 00000! 176176 MOV $BIT0,9STREG  ;SET A/D START CONVERSION BIT
1018 003120 105777 176172 18: 1578 JSTRES :WAIT FOR FLAG
1019 003124 100375 BPL 1§
1020 003126 017700 176170 MOV 3RDBUFF,RO :READ CONVERTED VALUE
1021 003132 004737 0036E2 JSR PC, TEST
1022 003136 104001 ERROR | :DONE FLAG FAILED TO CLEAR




MRINDEC-11-D2RDL-A

DZROLA.

Pil

003140

003232

003400

T12
000004

012700
004737
005037
012777
012777
105777
100375
017737
012737
104002
004737
000403
02266
004737

000004

004737
000403
022626
104003

MRCYLl 27(732)
GENERARTE INTERRUPT WHEN DONE FLAG SETS AFTER CONVERSION

000012
011152
177776
003224
000101
176120

176l1e
000300

gllee4

0ilez24

000013

000101
176016

176010

003376
001326
000101
175752

001432
175736
177776
17573¢
OlleeH

001126
oolia4

177776
177776
176036
176022

001126

176000
177776

175756

175750

LO2 «

25-SEP-76 10:38 PAGE 25

§ 8 REREEEERRRIRIIEREIIIIII IR NI A0 3 03636 303630300 30333
s $TEST 12 GENERATE INTERRUPT WHEN DONE FLARG SETS AFTER CONVERSICM
i*i***ggg;g*ii**i****i***}ii**!************i*!*****************

t4T12:
# "ENTERING TEST 12" TYPED OUT TO TELL YOU THE NEXT
*TEST THAT IS GOING TO BE EXECUTED. IT IS ONLY TYFZD OGN PASS 0.
RE_IS DANGER THAT THE UNIBUS COULD GET "HUNG™ WHILE
*EX curxnc TEST “12".

oV :GET TEST NO.

ISR PC bunu *PRINT MESSAGE

CLR PSW 'RESET PRIORITY

MOV 18, JVECTOR : INTERRUPT VECTOR ADDRESS

MOV uaxte ero JSTRES :SET INTERRUPT ENABLE BIT + START CONVERSION
2s: T1STB aSIR uhxt FOR DONE

BPL 28 :FLRG TO SET

MOV JSTREG, $BDDAT : READ srnrus Rscxsrsn

MOV $BIT7!B1T6, SGDDAT GOOD DAT

ERROR 2 FRILED TO INTERBUPT ON oone

JSR PC, DUMC TYPE COMPLETED

8R 15t13 : -BRANCH TO NEXT TEST
18: CMP (SP)+. (SP)+ :RESET STACK POINTER

JSR PC, DUAC - TYPE COMPLETED
H e J I3 963036 36 96 36 3 3% 96 3 3 3 3 36 96 3 96 3 3 34 3¢ 3 3 3 34 3 36 2 96 9 36 3 3 36 33 9 95 U 36 0 96 06 3 3 R 5 E 5% % %R R
:kTEST 13 TEST FOR CORRCZTNESS OF PRIORITY OF INT™ AUPT

?$¥§§***233;E**l***l*!****!!*il*iii*!! ARREEHHHRREREE R R RRE
* "ENTERING TEST 13" TYPED OUT TO TELL YOU THE NEXT
;#TEST THAT IS GOING TO_BE EXECUTED. IT IS ONLY TYPED ON PASS O.
; ¥THERE IS DANGER THAT THE UNIBUS COULD GET “HUNG™ WHILE
+ ¥EXECUTING TEST =13".

oV 013 RO :GET TEST NO,

JSR C. bumu :PRINT MESSRGE

MOV enésen PSW :GET ONE LEVEL LESS

SUB 840, PSW RIORITY

MOV 81§ SVECTOR INTERRUPT VECTOR ADDRESS

MOV calfs axru 3STREA :SET INTERRUPT ENRBLE BIT + START CONVERSION
2s: TSTB  &STR -WAIT FOR

BPL 28 :DONE FLRG

MOV JSTRES, $BODAT -READ ST. REG.

ssnon g - INTERRUPT NOT SERVICED AT LEVEL €
18: CMP (SP)+,(SP)+ -RESET STACK POINTER
38: MOV 94§ IVECTOR » INTERRUPT vscron ADDRESS

MOV BASEBR, PSW -SET PRIORITY T0 &

MOV $B176! 9110 JSTREG :SET IﬁTERRUPT ENRBLE + START CONVERSION
5§: IST8  @STREG -WAIT FOR

BPL c$ : LAG
ES: MOV 8UNEXP, QVECTOR . UNEXPECTED INTERRUPT VECTOR

CLR JSTREG’ s CLEAR BIT &

CLR PSW sRESET Pnronxrv

MOV JRDBUFF, RO CLEAR DONE FLAG

JSR PC.DUMC’ : TYPE COMPLETED

BR 15t14 :-BRANCH T0 NEXT TEST
4§: CMP (SP)+ (SP)+ -RESET STRCK POINTER

ERROR : INTERRUPTED AT LEVEL & - WRONG
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1079
1080
1081

1683

1084
1085
1086
1087
1088
1089

Dt Pt 0t Bt e Pt Bt Pt Bt P Pt B et s et Pt
o—o—-v—o—-»—-o—s;—so—»-gr-ssa
00 Dt Pt Pt Pt Pt

m.:wm.—o.ogwga.:am.—o

003402

003404

RN

003422
003430
003436
003442
003444
0034S2
003454
003456
003460
003464
003466
003474

003502
003504
003512
003516
003520

Ti3
000761

0?090;

157397
012777
012777
1058777
100375
017737
104002
000412
022626
004737
104001
017737
012777

000004
012777
105777
10037¢
012737
012777
012700

104001
017700

MARCY1] 27(732) 25-SEP-76 10:38 PAGE 26
TEST FOR CORRECTNESS OF PRIORITY OF INTERRUPT

BR -}
§ 5 SRR R IR £ I OIS 5 53
s #TEST 14 TEST DONE FLAG CLEARS AFTER INTERRUPT

*é!lllii!!illi!ii!!Illiiilili!ili!lll!ll*l!!l!!ii!ii&i*!l*iii**i*
T14: SCOPE

3 1160 MOV 83G0,ST; ::D0 300 ITERATIONS
838138 381134 n8v -3??5 563537 -0 0330 DATQ
003456 (75674 MOV 818, JVECTOR - INTERRUPT VECTOR RDDRESS
000101 175660 MOV #81t6!BIT0,dSTREG ;SET INTERRUPT ENABLE BIT + START CONVERSION
175654 2$: TSTB  JSTREG -WAIT FOR
BPL 28 :DONE FLAG
175646 001126 MOV JSTREG, SBODAT -READ STATUS REGISTER
ERROR 2 FAILED Y0 GENERATE INTERRUPT
BR TST1S ::GO TO NEXT TEST
18: CMP (SP}+. (SP)+ .RESET STACK POINTER
003662 JSR PC, TEST
ERROR 1 ' . -DONE FLAG NOT CLEARED AFTER AN INTERRUPT
175630 001352 MOV JADBUFF, TEMP .DUMMY READ BUFFER
001432 175622 MOV SUNEXP, aVECTOR :LOAD INTRPT. ADDRESS
HH 69636 3 36 36 36 96 3 36 36 96 96 36 36 96 36 36 96 3 36 96 96 36 3828 36 96 36 36 36 36 36 36 3 36 36 96 26 36 0 36 3 36 36 36 96 36 36 % 96 36 3 3 36 36 36 3 3 36 % % %
skTEST 15 TEST ERROR FLAG SETS IF 2ND CONVERSION ENDS BEFORE READING BUFFER
ig?}»gl!lgésséiii!!!!!!!!!!l**lli**lll*!l!il**l!****ll**i**!******
000001 175604 MOV #8IT0,3STREG  ;START CONVERSION
175600 18: 53{9 ?grnsb "WAIT FOR
100200 001124 2§: MOV $BITIS!'BITZ, SGODAT :LORD EXPECTED VALUE
000001 175562 MOV #BIT0,STRES™  ;START 2ND CONVERSION
001000 MOV $8IT9.R0 :WAIT FOR 2ND
3%: BEE gg : CONVERSION TO END
003662 4g: JSR PC, TEST
ERROR | :ERROR FLAG NOT SET WHEN 2ND
: CONVERT ENDS BEFORE READ BUFFER FROM FIRST
175544 MOV 2RDBUFF RO : CLEAR DONE FLAG
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MAINDEC-11-DZRDL-A MACY1l 27(732) 25-SEP-76_ 10:38 PAGE 27
DZADLA.P1! TI6  TEST ERROR FLAG SETS IF START 2ND CONV. BEFORE DONE FLAG SETS

1116 § 3 FIII IR I I J I KT3I K3 o T I 030 03360223

1117 ; ¥TEST 16 TEST ERROR FLAG SETS IF START 2ND CONV. BEFCRE DONE FLAG SETS

1118 s o HURAREEENEEEEENHEEEEEEEEREEEEERXEEEELEEEREEELEREEEEFREREEN%EEER

1119 003556 0OCOOQH tST1e:  SCOPE

1120 003560 012737 100000 00:124 MOV~ #BITIS,$GDDAT  ;LOAD EXPECTED DATA

1121 003566 012700 000100 MOV #100,R ;STALL TIME COUNTER

1122 003572 012777 (000001 175516 MOV #BITO,dSTREG  ;START CONVERSION

1123 003600 112777 00000! 175510 MOVB  #BIT0,JSTREG :START NEXT CONVERSION

114 003605 005300 DECS: DEC RO ;STALL TME

1125 0036IC 001376 BNE  DECS

1126 003612 017737 175500 001126 MOV QSTREG,S$BDDAT ;READ STATUS REGISTER

1127 003620 Q42737 077777 001126 BIC  #77777,3BDDAT ;MASK OUT BIT IS

1128 003626 023737 001124 001126 CMP  $GDDAT, $BODAT ; COMPARE RESULTS

1129 003634 001401 BEQ IS ; ;BRANCH’ OVER ERROR

1130 003636 104001 ERROR 1 ;ERROR FLAG NOT SET WHEN 2ND

1131 ; CONVERT BEGINS BEFORE FIRST DONE

1132 003640 017700 175456 18: MOV @ADBUFF,RO ;READ CONVERTED VALUE

1133 00344 005077 175446 CLR  JSTREG ;CLEAR STATUS REGISTER

1134 003650 000004 SCOPE

1135 00352 000207 RIS = PC ;RETURN TO TEST SECTION

1337

1138 : ;SUBROUTINE FOR LOGIC TESTS;;

1133 003654 013777 001124 175434 IESTIT: MOV $SGDDAT,aSTRES ;LOAD EXPECTED VALUE

1140 003662 017737 175430 001126 TEST: MOV QSTREG,$BODAT ;READ ST. REG.

1141 003670 023737 001124 001126 CMP  SGDDAT,$BDDAT : COMPARE RESULTS

1142 003676 001002 BNE  RETERR ; ;ERROR RETURN

1143 003700 2J8271€ 0OCOCE ADD  #2,(SP) ;BUMP RETURN ADDRESS TO GET AROUNC ERROR

1144 003704 000207 RETERR: RTS  PC
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Pil SBRFRRIUND TEST SESTICN
.SBTTL WRAPAROUND TEST SECTION

003706 WRAP:
;-Iiii!llil!lll!!illl#lll!l!i!!!ill!!l!iil!!!ll!!iiillf!iiii!lfﬁ!
: RTEST 17 TEST CH14 GROUND
+§;;:l§0;3;§§l§!}liiiii!ll!!!!!!!’ilii}ili!!!ii!i!iliiiiifiilitil

003710 912737 002010 5C1160 MOV 810, STIMES :+0D0 10 ITERATIONS

003716 012737 000017 091102 MOV #§TH-1,$TSTNN

003724 012737 003706 001110 "oy sTST17, SLPERR

003732 0:2737 003706 0011Ck MOV 8TST17 SLPADR A

ooaras 004837 010772 ISR RS, CONCRT :DC 8 CONVERSIONS

003744 000DIY 14

003746 094537 011:QW ISR RS, COMPAR :COMPRRE RESULTS

003752 004090 4000 - NOMINAL

023754 CliEls VEQ : TOLERANCE

003756 10490 ERROR Y :ERROR-CHI4 NOT GROUND-RD1IK MUST BE IN

:SINGLE-ENDED CONFIGURATION,GS036 WPAPARCUND
:MCOULE MUST BE PRESENT,CHECK CONNECTION R-VV,VV-R

;-!l!{illiiil!!ll!llii!!illllllﬁilfllllliilllil!llllililiillilili
:§TEST 20 TEST CONVERSICN FROM EXT. START
o R E R R R R R AR R R AT SRR RN R R R AR R R AR AR RAR LR AR AR RREREREEE

N03760 DOOODN ¥8120: SCOPE

003762 012737 00COID 001160 MOV 810, STIMES ::D0 10 ITERATIONS

003770 Gle77¢ GO0C20 175320 MOV 88114, STREG -ENABLE EXTERNAL START

003776 012700 001000 MOV #8179, RO :TIME DELAY COUNTER

004002 019737 000220 00!124 MOV a81T71BITY SGOCAT :LORD EXPECTED

004010 012777 000200 175304 MOV 8200, SADBUFF :SIMULATE EXT. START WITH 55036

: MRAPAROUND MODULE PRESENT

004016 005300 18: DEC RO

oos020 001376 BNE 18

004022 DOM737 0036E2 JSR PC, TEST

034026 104001 ERROR | sFRILED TO 5O CONVERSION FROM EXT. START

004030 017700 175266 MOV SADBUFF RO

004934 00S077 173256 CLR 3STREG :CLERR ST. REG.
;-illllllllllll!liilllilill!i!!llllliii!lili’!illiiilll{iilliil*i
BTEST 21 TEST CHO GROUND
s FERERREERRERRRERERAAEE R AR RRE R SR LR LR EERRERRREARERRRERRERRERRRE

GONOND  0O00OM t5121: scoPe

Oyd42 012737 000010 001160 MOV 810, STIMES ::00 10 ITERATIONS

0040S0 004537 010772 JSR RS, LONVRT : CONVERT 8 TIMES

004054 (00000 0

00M0S6 004537 011104 JSR RS, COMPAR : COMPARE RESULTS

004062 004000 4000 s NOMINAL

00%06% 011610 Vi : TOLERANCE

c4dEE  104COM ERROR 4 :ERROR ON A/D CHANNEL
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MACY1Ll &7(738)
TEST CHL GRTUND

0CCo1C
010772

01110k

000013
010772

011104

00C010
01772

011104

000C10
010772

gl1i04

[ ]
o

> a

co03

gS-SEP-76 10:38 PAGE 29

R R R AR R R R R RN RN R RSN RN AR R RN AL RN RN AR S LR L AP SR AL TS S4S

;QTEST el

TEST CHl GRCUND

4332342312222 T 22122222222 2222222222 2222222222222

tsrez:

SCOPE
MOV $10,STIMES

: D0 10 ITERATIONS
JSR RS, CONVRT

;CONVEET ? TIMES

l s CHANNEL

JSR RS, COMPRK s COMPARE RESULTS
4700 s NCMINAL

Ve s TOLERANCE

tRROR M sERROR ON R/D CHANNEL

R 3 st 2T IS s 2232222 2222222 222222222222 222

:RTEST 23 TEST CH2 +1 VOLT
s FRBARFERFRRRE R R ER AR EERERRER SRR ERE RN R R R LR RS RER RS R R R R4S
t8123: SCOPE

MOV 810, STIMES -:DC 10 ITERATIONS

JSR RS, LONVRT :CONVERT B TIMES

e « CHANNEL ¢

JSR RS, COMPAR :COMPARE RESULTS

4632 s NOMINAL

VS0 : TOLERANCE

ERROR M 'ERRCR ON A/D CHANNEL

AD11K MUST BE SET UP FOR

;-liIilllil!iiiilli!ii!llll{liilil!!!!llli!!!!li*!ii!*!i!*l}ii{}i
tRTEST 24 TEST CH3 +2.5 VOLTS

e R ERRE R R RN R R R AR R SRR AR R RRRRRREERE R R R RSN R R

terey:

SCOPE
MOV 810, STIMES

::D0 10 ITERATIONS
ISR RS, CONVRT

;CONVERT 8 TIMES

3 sCHANNEL 3
JSR RS, COMPAR :COMPRRE RESULTS
6000 +NOMINGL

: TOLERANCE

vayl
ERROR 4 ;ERROR ON A/D CHANNEL

R A3 a3 2 2L R LT3 3222322222283 3222 2222232323323 2]

:§TEST 26

TEST CHM -2.5 VOLTS

i i 22 a2 1IR3 2 112222332 22222332 2222222222222 222 32

t§tas:

SCOPE

MOV 810, STIMES :+00 10 ITERATIONS
JSR RS, CONVRT :CONVERT 8 TIMES
y : CHANNE

JSR RS, COMPAR

; LY
; COMPRRE RESULTS
2000 s NOMINRL

Va0 : TOLERANCE
ERROR 4

+0R- SV OR +0R- S.!l2V
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MACY1l =7.732) 25-SEP-76 10:38 PRGE 30
TEST VERNIER OFFSEY CARC ON CHI2

SARFRAERRREFRERAERERERRERRERRRRRERRRESEREHBRERE RN TR RS $% %

TEST VERNIER OFFSET DARC ON CH1Z2

SREERRERRFERRRRRELRRERRERRRREERFERERERERRRREREERREEREPEEEEEESE £ %

iTEST 26
tit2g:  SCOPE
020001 00:180 MOV 81 STIMES
175056 CLR ROBUFF
005026 JSR PC, DRWAIT
010772 {gn RS, CONVRT
001352 MOV TEMP, R4
O1110M ISR RS, COMPAR
2376
V115
ERROR M
00142y CLR nnx
000001 MOV R2
175012 18: MOV na JRDBUFF
005026 JSR PC.DAWAIT
010772 {gn RS, CONVRT
001424 531 MAX
BNE 28
001352 004000 CMP TEMP, #4000
BLT 2
001424 INC MAX
001420 MOV R, MIN
000200 28: CMP Re. 8200
BNE s’
001352 004446 MOV TEMP, 4§
001352 3s: MOV TEMP'R3
001352 SUB RY, TEMP
MOV R3.RY
C11104 gsa RS, COMPAR
V5
ERROR 4
INC R
000400 CMP Re, 8400
BNE 1S
RESET
000i00 174514 BIS 100, 3$TKS
00SC26 JSR PC,DAWAIT
010772 {gn RS, CONVRT
011104 JSR RS, COMPAR
4s: 0
V2
ERROR Y4

;300 1 ITERRTION
; VERNIER DAC=0
:DELAY FOR DAC SETTLING
sCONV. CH12, DIRECT VERNIER DAC

SQVE VALUE IN R4
; COMPARE RESULTS
sMITH -1.875 VOLTS
s TOLERANCE OF 10%

;SET UP NEXT VERNIER DAC VALUE
;DELAY FOR DAC SETTLING
:CONVERT IT

s SAVE VALUE

; TEMP=DIFF. BETWEEN VALUESPREVIOUS

;SET UP PREVIOUS VALUE FOR NEXT TIME THRU
: COMPARE RESULTS

:MITH 1S5 MILLIVOLTS(1 DAC LSB)

; DONE?
;NO-DO NEXT VERNIER DAC VALUE
s SHOULD SET VERNIER DAC TO 200

;LET DRC SETTLE
s CONVERT 1T

; COMPARE RESULTS

—_— —— — . —
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MACYll e7.732) @25-SEP-76 1C:38 PARGE 3l

TEST CHI3 +2.5 VOLTS
S RRERERERRRF R RERERARAR AR AR RR AR RRIRRRRRRRERERF RS 14

RTEST 27 TEST CHI3 +2.5 VOLTS
%é;si**'ggg;g*************"’**************************’**********
000010 00:160 MOV 210, STIMES .00 10 ITERATIONS
010772 {gp RS, LONVRT : CONVERT 8 TIMES
011104 JSR RS, COMPAR : COMPARE RESULTS
6200 : NOMINAL
Vidy : TOLERANCE
ERROR Y4
HH RRABERAERREEREERREREREEFRERRRRREFEREREREEEEREREREFEREAREEEEEE DTS
TEST 30 TEST CH1? +4v
EEIIIITITIIZIT LTSI ETILI2SISI2IIILTSIS222TEIZITI ISR ET T
¥8130: SCOPE
0000I0 001180 MOV 810, STIMES ::00 10 ITERRTIONS
010772 ISR RS, CONVRT -CONVERT 8 TIMES
17 :CHANNEL 17
011104 ISR RS, COMPAR - COMPARE RESULTS
2146 s NOMINAL
V240 : TOLERANCE
ERROR 4 :ERROR ON A/D CHANNEL
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MRINDEC-11-D2ADL-A MACY1l 27.732) 25-SEP-76 10:38 PRGE 32
DZRDLA. P11 131 OFFSET ON CHO
1312 HH EREEEEREXBSELERELERERERERERTREEEEREREEREBEERRREEREEEEEEEREEESER
1313 4TEST 31 OFFSET ON CHO
131‘4 s RRERUEERNEEREREREREEREEERERBEREERFREERERRE LR BRSNS BT 4EAEREY
1315 (0O4S3Y 000004 t8131: SCOPE
1316 004E36 012737 0C000L 001160 MOV 81 STIMES ::00 1 ITERATION
1317 883§44 8137;7 ngxggs 001366 MOV enéEcu.cunNL -L0AD CHANNEL
1318 c2 013737 001336 00136 MOV BASECH. DUMMY LORD DUMMY
1319 004560 012737 004001 001914 MOV 84001, EDGE
1320 004566 00N537 006504 ISR RS, SARSUB
1321 004572 000062 cQ.
1322 004574 013737 001410 001352 MOV DAC, TEMP
1323 004b02 004537 006504 ISR RS, SARSLB
1324 004606 000062 50.
1325 004610 063737 0O!410 001352 ADD DAC, TEMP
1326 004616 162737 000OB2 001352 SUB 862, TEMP
1327 004624 013700 001420 MOV MIN. RO
1358 004630 006300 ASL RO
1359 004632 160037 001352 sUB RO, TEMP
1330 004636 104400 013573 TYPE MOFSET s TYPE ASCIZ STRING
1331 0QO46d2 013702 001352 MOV teMP R2
1332 DO4646 004737 011374 JSR PC,DECTYP
1333 004652 104400 013606 TYPE SB - TYPE RSCIZ STRING
1334 004656 004537 011104 JSR AS, COMPAR :1S RESULT WITHIN LIMITS?
1335 DOu46R? 0
| 1335 0O46eM 011630 V50D
1337 DO4666 00040! BR OFFERR - NO-ERROR
1338 004670 000403 ) BR OFF OK : YES-0K
1339 DO4672 104400 012375 OFFERR: TYPE ERMSG
1399 004676 000402 BR tsr3z ::G0 TO NEXT TEST
1341 004700 104400 012364 CFFOK: TYPE  ,OKMSG




1342
1343
1394
1345
1346
1347
1348
1349
1350
1351
1352

MRINDEC-.1-D2RDL=-R
CZRDLA.PLL T

32

0Ca00!
000116
010564
010584

010564

000001
006220

000116
006220

000001
001202

006712

-y oy

ch\l‘ll e\
NOISE TEST

00:.160
601352

001160

001352

001160

22)
ON B

GO3

EEP-?B 10:38 PAGE 33

R 2 2222222222l il ittt stadlsdlisldsslslsssailssssdseds,

(%TEST 32
SRR R AR RPHRRRRERRRRREIRRI R R REREEERERRRAI AR RS RRAAARIREL

tér3z:

SCOPE
MOV
MOV
JSR
18
JSR

7

JSR
16

; #TEST 33

NOISE TEST ON B8 EDGES

81 STIMES "~ ;300 1 ITERATION

s1l6, TEMP :DAC VALUE

RS,Nd18 *NOISE AT -FULL SCALE
RS,NOIS sNOISE AT MID-RANGE
RS,NOI8 :NOISE AT 4FULL SCALE

o 3 BRI IE 0300 33 36 36 3 30 30 4t 36 36 9 36 3 36 96 36 3 36 36 3 3% 30 3 36 36 36 36 36 36 36 36 36 36 38 9 38 36 3 3¢ 36 36 36 36 36 36 3% 3 3¢ 3% 3 3¢ %

SETTLE TEST ON 8 EDGES

o = RIS R R 33 I 3 36 I 36 I 36 96 36 96 36 96 3 96 36 38 96 36 3 96 3 3 38 9 36 3t 3¢ 3 3 36 36 36 3 36 3 36 3 3 3 3 %

tS133:

SCOPE
MOV
JSR
1S

16
MoV
JSR
16

15

81,STIMES ::D0 1 ITERATION
RG.SET8 :SETTLE-POSITIVE DIRECTION
8116, TEMP

RS,SETE : SETTLE-NEGATIVE DIRECTION

o o J3 I3 03 I3 3636 3 30 36 06 38 36 36 06 96 38 36 48 96 38 36 36 36 36 3 06 36 36 36 96 30 36 30 38 36 36 36 3 06 36 36 3 36 36 36 3 36 3 3 3 34 36 4 3 3 %

:4TEST 34
:-**********!*!*!i***!!!i*iii!iiiilll!*!l*il!*!lll!*!*i!!li!*l!!*

t&tay:

LEND:
DAWRIT:
18:

SCOPE
MOV
TST
BEQ
JSR
RTS

CLR
DECB
BNE
RTS

DIFFERENTIAL LINEARITY AND RELATIVE ACCURRCY TEST

#1,STIMES ::D0 1 ITERATION
§PASS :FIRST TIME-SKIP DIFLIN
LEND
PC,DIFLIN
PC :RETURN TO TEST SECTION
RO

RO

1$
PC




1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
13N
1395
1396
1397
1398
1399
1400
1401
18402
1403
1808
i 140S
i 1406
1407
1408
1408
PI410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420

[P ——

005036
005044

S0S
005060
005064
005070

76
005100
00S104

:

;

Pt Pt Pt ot e e s et Poms Pt Pt
FRRRRBRCER

132558REEREEE50S
FEERS

3
S

3
3

005178

MAINDEC-11-DZROL-R
DZROLAR.P1I

012737
005077
1044g0
0CS0J37
017700

Q42700
032777

MACY1l

e (722)
CALIBRATION TEST

HG3

25-SEP-76 10:38 PHGE 34

.SBTTL CALIBRATION TEST

005036 001370 BEGINC: MOV $BEGINC, TADOR
1749246 CLR ISTREG
013503 TYPE HEARDS
177776 CLR o
174054 18: MOV aSWR, RO
177700 8IC 8177700, R0
020000 174042 BIT 881713, 3SKR

BNE as
012207 TYPE

MOV ko,-(SP;

TYPOS

.BYTE 2

.BYTE ©
001610 174204 2§: gﬂXa sgerunn ,AVECTOR
000100 BIS 88176, RO
174164 MOV RO, 3STREG
000010 MOV s10.R2
174154 3s: 52?1 JSTREG
174162 MOV JADBUFF , RO
020000 173762 gég ogrr13 , 9SSR
173756 SSV TO ,3DISPLAY
012212 4s: TYPE SPRCE

MOV 3, -(SP)

TYPOS

.BYTE 4

BYTE |
010000 MOV 810000, Rl

G§: DEC Ri

BNE 3

DEC R2

BNE 38
001171 TYPE §CRLF

BR |

; TEST ADDRESS IN TACDR
:CLEAR STATUS REGISTER
: TYPE OUT HEADING

:READ CHANNEL FROM SWITCH REG.
ISOLRTE MUX BITS
S BIT 13 SET?
: s YES, sxip TYPEQUT

.,SRVE RO FOR TYPEOUT
; TYPE CHANNEL
;:G0 TYPE-~OCTAL ASCII
,,TYPE e _DIGIT(S)
,,SUPPRESS LEQDING ZEROS
RESS RFTER INTRPT.
SHITCH BYTES

;LORD THE CHANNEL

s TYPEOUT COUNTER

:START CONVERSION

sWAIT FOR INTRPT.
:RERD_CONVERTED VALUE
;1S BIT 13 SET?

sNOT SET, TYPE OUT LIST

VALUE IN DISPLAY FOR DISPLAY CONTRO

s REPEAT 60nvensxon

;;SAYE RO FOR TYPEQUT
:PRINT OCTAL CONVERTED VALUE
1160 TYPE--OCTAL ASCII
:ITYPE 4 DIGIT(S)
: 1 TYPE LEADING ZEROS

; DECREMENT THE COUNTER
:NO_CARRIAGE_RETURN

s CARRIRGE RETURN
:REPEAT CONVERSION
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MAINCEC-11-DZRDL-R

DZRDLR.P

1421

1447

145}

1454
1485

1l

00Seee

005404

012737
005037
004737
004737
104400
013746
104402

000773
012737
000137

005222

0Cs410

005234
011710

0050
001202
002422
002556
012685
001316

001171
003706
00sS410

005276
0i1710
005346
001225
0024

003706
Cos410

00S364
011710

.SBTTL
001370 BEGL:

I19:

011706

. SBTTL
001370 BEGINA:

19

011706

SBTTL
001370 BEGINM:

18:

011706

25-SEP-76
ON

103

10:38 PARGE 35

LOGIC TEST SECTION
¥BEGL , TAODOR ; TEST ADDRESS

PC, TESTAD 'NO OF RDDITIONQL Ab'S
PC.BEGINL :LOGIC TESTS
PC . BUMPAD :MORE TO TEST?
15’ *TEST NEXT R/D
815, RGTST : ADDRESS FOR EOP
SEOP : TYPE END OF FRSS
AUTO TEST
$BEGINA, TADOR : TEST ADDRESS
$PASS ,uLEQR PASS COUNTER
PC, TESTAD NO. OF PD’S TO BE TESTED
¢’ BEGINL :LOGIC TESTS
MEND s TYPE END OF LOGIC TEST
STREG, -(SP) :SAVE STREG FOR TYPEOUT
: TYPE OCTRL NUMBER
b ' TYPE & DIGITS
1 :TYPE LERDING ZEROS
SCRLF :TYPE A CR,LF
PC, WRAP
PC . BUMPAD : TEST NEXT A/D
18’ : TEST NEXT RD
#18, AGTST ADDRESS FOR EQP
SEOP :TYPE END OF PRSS
WRAPAROUND TEST
8BEGINW, TAODR - TEST ADDRESS
SPASS ;CLEAR_PASS COUNT
PC, TESTAD *NO. OF RD'S TO BE TESTED
PC . WRAP : IRAPAROUND TESTS
PC.BUMPAD *MORE A/D’S TG BE TESTED?
18’ }YES-GO TEST NEXT AD11K
818 AGTST
$EOP : INCREMENTS $PASS




MRINDEC-11-DZROL-A
DZRDOLA.PL!

1456
1457
1458
1458
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1870
1471
1472
1473
1474
1475
1N76
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
149]
1892
1493
1494
1495
1496
1497

DOS410
005414
005416
0O< 424
005432
IS4G
005446
00545Y
BOS4AC
005464
005466
005472
005500

MACY1!

DETERMIN

001380

001002

er(?
E IF

(732)
M

001316
001320
0013e2
001324
001330

001316
001320
001322

001322
001324
001324
001326

001330
001330

001360

001370

001354
001354
001352

25-SEP-76

.SBTTL
BUMPRD:

F IXADR:
FIXONE:

. +LORD .
BYPASS:

18:

es:

.SBTTL
BEGINN:

18:

1ST

MOV
+2 AND 4
MOV
MOV
CMP
BEG
MOV
CLR
MOV
1ST
CMP
BNE
RTS
CMP

cMP
BR

NO

MOV

TYPE
TYPE

MOV

BIC

MOV

JSR

CH1

BR

JO3

10:38_ PAGE 36
ORE ADLIIK'S TO BE TESTED

DETERMINE IF MORE ADLIK'S TQ BE TESTED
NBEXT ;

;ADDITIONAL AD'S?

FIXADR +NO-INITIALIZE ADDRESSES
VADR, STREG :SET UP NEW ST. REG.

VADR, ADST1 :SET UP NEW ADST!

VADR, ADBUFF +SET UP NEW BUFFER ADDRESS
vWCT. VECTOR :SET UP NEW VECTOR

VVCT VECTRI

JVECIR]

NBEXT :ONE LESS RDI11K

BYPASS

82, (SP)

$BASE, STREG :RELOAD INITIAL ADDRESSES
$BASE , ADST!

$BASE . ADBUFF

ADST]

82, ADBUFF

SVECT1, VECTOR

170000, VECTOR

SVECT1+], BRSEBR

BRSEBR+1 : CLEAR HIGH BYTE
VECTOR, VEC IR

82, VECIR]

JVECTRI

NMBEXT , NBEXT -RESET COUNTER
ALT TRAP CATCH;;

216,R0 SFILL .42

8214 Rl :LORD HALT
gé,xévscr

RO, (R1)+
(R})+
R1.RO
(R0)+
RO, 81002
18

PC s TEST NEXT AR/D
(RO)+, (R1)+
i§0)+,(91)+

ISE TEST, | EDGE
sBEGINN, YADOR -TEST ADDRESS IN TARODR
,NOIMSG :ASK FOR CHANNEL

ASKCH

JSWR, CHI :LOAD CHANNEL

8177700, CH}

8200, TEMP -LORD DAC VALUE
RG,NOITST :GO TO NOISE SUBROUTINE

18




MRINDEC-11-DZRDL-R
CZRDLR.PII

1508
150¢
1510
1511

(SallalVa Ul al¥sa]T,]
$t Pt Pt Pt 1 Pt Gt e
JODNOT N LWy

B O A i

g

005716

2250
§§§§

2
BEkE PREERD

83

| and and ond o) Pt gt Pt P

§§§§§§§ B

012737
104400
104406
012637

104400

61263

012737
0137237
004737
005002

004737
004737
100001
0as402
010204
012737
004737
000752
004737
104400
013746

104402
002

MACY11

et 722)

25-SEP-76 10:38_ PRGE 37

INTERCHANNEL SETTLING TEST, 1 EDGE
. SBTTL INTERCHANNEL SETTLING TEST, 1 EDGE

005716 001370 BEGINS: MOV

012036

0C1354
012323

001356
000200
001356
006324

006156
006156

00CCO1
006024

011374
0i2217
001356

013614
006440
0l2232
00135M

012254
0013SH
001336
000200
010772

0013%2

011636
012384

001352
001368

00bS502

coel2e
00ble2
173204

KO3

#BEGINS, TRDDR
TYPE  ,SETMSG
RDOCT
MOV (SP)+,CHI
TYPE  ,Tomsé
RDOCT

MOV (SP)+,CH2
Bxk3: MOV 200, YEMP
MOV CH2,, CHANL
JSR Eg ,GETEDG

JSR PC,SETIA
ISR PC SETIA
BPL Poéna

POSR2: MOV RE R4

MOV #1,EDGFLG
JER PCgTYPSET

BR BK
TYPSET: JSR PC,DECTYP

TYPE LSB

MOV ¢H2, -(SP)
TYPOS

.BYTE 2

.BYTE o

TYPE

ISR Pc TYPEDG
TYPE SETCH
MOV ¢H1 -(SP)
TYPOS

.BYTE 2

BYTE O
TYPE ATMSG
MOV 8HL, 1S
SuB BRSECH
MOV $200 ahoaurr
JSR RS, CONVRT

13: 0

MOV TEMP, -(SP)
TYPOS

.BYTE 4

BYTE |
CMP RY, VSET
BGT ERR

TYPE OKMSG
RTS éC

TEST RODRESS IN TADDR
:ASK FOR CHANNELS

; LORD DARC
;GET EDGE VALUES

:SCALING = .02 LSB
;MAKE IT .01 LSB

- +SAVE CH2 FOR TYPEOUT
,,TYPE CH

GO TYPE--OCTAL RSCII

: 1 TYPE 2 DIGIT(S)
: :SUPPRESS LERDING ZEROS
:$YPE ASCIZ STRING

;,SQVE CH1 FOR TYPEOUT
; TYFE CH

,,GO TYPE--QCTAL ASCII
;TYPE 2 DIGIT(S)
;s SUPPRESS LERDING ZEROS

;;SAVE TEMP FOR TYPEOUT
: TYPE VALUE
;3GO_TYPE--OCTAL ASCII
t1TYPE 4 DIGIT(S)

: 1 TYPE LERDING ZEROS
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MAINDEC-11-DZARDL-R MACY1l 271722) 25-SEP-76 10:38 PAGE 38
DZRDLA.P11 INTERCHANNEL SETTLING TEST, 1 EDGE
1558 0Q06I1S0 104400 01237 ERR: TVPE RMSG
1s§g 0051?4 600209 RTS PE
1560
1561
1562
ié%i 1 3737 6 001264 §§$?ER0U;INE FOR SETTLégs TESTS: AD DUMMY
1568 88%123 864537 88@33% ng Ss,sggsua ;bg ERB ROUTINE AT SO%
1566 006170 000062 0.
1567 006172 063702 001410 ADD DAC,R2 :ADD RESULT TO R2
!S68 006176 013737 DO13S4 001364 MOV CH1 . DUMMY :CHANGE DUMMY VALUE
1569 006204 004537 006504 JSR RS, SARSLB Iy :D0 SAR ROUTINE AT 50%
1570 006210 000062 0. i
1571 00e212 163702 001410 SUB DAC,R2 :SUBTRACT RESULT FROM R2
iggg 008216 000207 RTS PC : RETURN
1574 006220 012537 001354 SETB: MOV (RS)+,CHI :GET FIRST CHANNEL
1575 006224 012537 001356 MOV (RS)+, CHE :GET SECOND CHANNEL
1576 006230 063737 001336 001354 ADD BRSECH, CHI
1577 006236 063737 001336 001356 ADD BASECH, CH2
1578 00244 004737 006324 JSR PC, GETEDG -GET EDGE VALUES
1579 006250 005002 CLR R2
1580 006252 012703 000010 MOV $10,R3 :SET UP COUNTER
1581 006256 004737 006156 SETAR: JSR PC,8ETIA :GET SETTLE VALUES
1582 006262 005237 001414 INC eD4E
1583 006266 005303 DEC R3
1584 006270 001372 BNE SETRR :REPEAT 8 TIMES
1585 (006272 162737 000010 001414 SUB #10,EDGE
1586 006300 00S702 18T R2
1587 006302 100001 BPL R2POS
1588 006304 005402 NEG R2
1589 006306 010204 R2POS: MOV R2,RY
1590 006310 012737 000010 008502 MOV 8. EDGFLG
1891 006316 004737 006024 JSR PC, tYPSET s TYPE OUT RESULTS
1892 006322 000205 RTS RS :RETURN




MAINDEC-1!-D2ADL-R

DZROLA.P

1593
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sl

006224
006332
006336
006340
006344
006350
0063SM

00s436

006440
006444

Q06446
006450
006451
006452
006460
006462
006466
00s47¢

006474
006476
006477
006500
00ec02

013777
113700
J00300
052700
010077
012700
005300
001376
005037
012700
012777
005277
000001
067737
005300
001370
006237
006237
006237
00S537
000207

013702
010346

104402
OQ4
001

023727

001407

062703

104400

010346

104402
0g4
001

000207

00CC00

MACY1l

INTERCHR

0C1352
001366

000100
172746
000100

001414
000010
00ib10
172714

172712
001414
001414

001414
001414

001414

006502

000007
013564

2
N

172770

172726

001414

000001

7i73e)
NEL SET

MO3

25-SEP-76 10 38 PRAGE 39

; SUBROUTINE 7O GET EDGE VALUE

TEDG
convensxons ON A/D CHANNEL 'CHANL’
GETEDG: MOV
MOVB

13:

CONV:

tiPe

RET:
EDGFLG:

SWAB
BIS
MOV
MOV
DEC
BNE
CLR

SUBROUTINE T0

MOV

TYPQS
.BYTE

0

TLING TEST, 1| EDGE
:CALL=JSR _ PC,GE
:RESULT IN EDGE, USES RO

"TEMP, 2ADBUFF
CHANL , RO GET CHANNEL

RO +SET UP A.D STATUS REG.
$100,R0 : ENABLE INTRPT

RO, IS TREG

3100 RO :DAC SETTLING DELAY

1$

EDGE

$10.R0

#RETURN, JVECTOR :RETURN ADDRESS

JSTREG :START_CONVERSION
"WRIT FOR INTERRUPT
gﬂDBUFF,EDGE

0

CONV

EDGE

EDGE

EDGE

EDGE

PC

EEPE Egcs VALUES; ;

R3, - lsp) :SAVE R3 FOR TYPEOUT
,,TYPE 0CTAL anus or EOGE
360 TYPE--OCTAL ASCII

y s TYPE 4 DIGIT(C)

1 . :TYPE LEADING ZEROS

EDGFLG, 81

RET

87 R3

i : TYPE RSCIZ STRING

C
R3,-(5P) ,,snvs R3 FOR TYPEOUT
:TYPE EDGE VALUE
:1G0 TYPE--OCTAL ASCII
4 :*TYPE 4 DIGIT(S)
50 ' TYPE LEADING ZEROS




MHINDEC-11-DZR0L-R
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1638

1671
1672

1575

00604
006510
006514
006520
£J6e524
006530
006536
D06SHe
006544
006552
006560
006566
006572
006574
006600
006606
00tk 14
006622
00bbe4
006630
006634

006706
006710

012537
006337
006337
006337
006337
012737
005037
00S000
063737
013777
012737
005337
001375
012701
113777
012777
052777
000001
017704
013704
000304
052704
010477
020001
027737
002001
005200
005301
001345
020037
003003
163737
006237
001315
000205

MACYLl 27{(7232)

001410

001416
001410
000100
001412

003100
001364
001610
000101

172472
001366

000101
172450

172446

001426

001416
001416

001416

001410
172542
0g14i2

172512
172510
172474

001414

001410

NO3

25-SEP-76  10:38 PAGE 40
INTERCHANNEL SETTLING TEST, ! EDGE

;s SUBROUTINE TO DO SUCCESSIVE APPROXIMATION ROUTINE
; CARLL=JSR 5, SARSUB

RESULT RETURNED IN 'DAC’ u;es RO,R1,PY
oV (RS)+, PERCN

SARSUB: M

SAR!:
TRY:

19%:

NXTCVT:

cs:

SHIFT:

A
XXX XXX=PERCENT

5+ PER
ASL nt
ASL PERCNT
ASL PERCNT
ASL PEPCNT
MOV 8200, BITPNT
e DAC
Q90 BITPNT,DAC
MOV DAC, JROBUFF
MOV #100, DELAY
DEC DELAY
BNE 1%
MOV #1600. Rl
MOVB  DUMMY,3ADST1
MOV #RETURN, aVECTOR
BIS #101, 3STREG
WAIT
MOV SADBUFF , RY
MOV CHANL, RY
SWAB  RY
BIS $101,RY
MOV R4, 35TREG
WARIT
CMP JADBUFF, EDGE
BGE 2%
INC RO
DEC Ri
BNE NXTCVT
CMP RO, PERCNT
BGT SHIFT
SUB BITPNT, DAC
ASR BITPNT
BNE TRY
RTS RS

; GET PERCENT

;RESCALE PERCENT FOR 16C3.

; POINTS PER BURST

; INITIALIZE BIT POINTER AT MSB
; INUTIALIZE DRC VALUE

. TRY BIT

; STALL TIME

;SET UP FOR 1600. CONVERSIONS
sPRESET MUX TO DUMMY CHANNEL
*RETURN ADDRESS

: CONVERGION ON DUMMY CHANNEL
tWAIT FOR INTERRUPT

:DUMMY RERD

; INTERRUPT ENRBLE START
s JUMP TO CHANNEL + START CONVERT
sWAIT FOR INTERRUPT

; COUNT RESULTS .LT. EDGE

s TAKE THE BIT OUT
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MACY1l 27,732}
INTERCHRNNE. SETTLING TEST, ! EDGE

;i DIFFERENTIAL LINEARITY SUBROUTINE;:
FLIN: TYPE MSGe0

N Lond 7Y 4
~3£0
£ tpo—
£00

847
&

A
P

26288 8=
e pepspe

NEERS “r
8§£m0 (o ¥ =

g
[
P

301336

0013<2

25-SEP-76

obi

CLERR]:
D

CLERR2:

CHANNL :

RGRIN:
NEXT:

DELRY3:

CONVR:

NELRYL:

DELARYE:

OKRY:

NOTOK :

RROUND:

pe

(DU!DHH%
o

ARDLBZMIZS

BOY

10:38 PRGE 41

ut
sBUFFER, RO

£4096. ,R! 4096 WORLS FOR HWISTCGRAM
§§0)+ :CLERR BUFFER RRER

CLEAR!

$CIST,RO <DISTRIBUTION BUFFER POINTER
aaoo..nx :200. WORDS FOR DISTRIBUTIOH

(RQ)« ;CLERR DISTRIBUTION BUFFER AREA

sl1,R0 ; CHANNEL 11
RO ; LORD MUX BITS

800, RO :NOMINAL STATE WIDTH - 1 LSB
SRETURN, VECTOR
84094. ,R1
PC . RANDY :GET RANDOM NUMBER
RMA R2
8179760, R2 :MASK IT TO 4 BITS ONLY
CONVR

;?TRLL

R2
DELRY3 s TIME
JSTREG : START CONVERSION

JADBUFF ,R2 ;GET CONVERTED VALUE
DELAY] : TGNORE IF =0
R2 47777 s IGNORE IF =7777
DELARY2

R2
gggsER(RE) ; MAKE HISTOGRAM
82237??,8UFFER(R2) ; PREVENT OVERFLOW

R2, 87777 EQUQ T2E LOOP TIME
gﬁtnva :WITH DUMMY INSTR.

TEMP(RJ)
NOTOK

R1

NEXT
RROUND
TEMP
OKRY

RO
RGARIN




CorRDLR.PIL

1732 OCT1Bb
1733 agn1ze
1734 007176
1735 007200
| 173 007202

1737 007204
1738 007206
1739 007210
1740 007214
1741 007216
1742 007222
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ERRREEREY
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MAINDEC-11-DIRDL-A
Y

MACY1l &7\738
INTERCHRNNEL S

gdrer

QL7746

000310
001430

017le4

001344

0C1350

001342
00i346

001346
0121b7

017746

000
— e b=
Nu—rn
s
20

=88
383

(@ ] oo ]
e
h
[
n

012375
QL2364

INRNGE :

NOTNAR:

TYPBRD:

COM

S-SEP-76 1C:38 PAGE 42
ING TEST, | EDGE

MOV 8409M. ,RC
MOV 8BUFFER+2,R]

MOV (RI)+,R2 :GET STATE WIDTH
ASR R2 +1 LSB = 800.
ASR R2
ASR R2
ADC R2 -1 LSB = 100.
CMP R2, 8200. :0UT OF RANGE?
BLY INANGE
NG ouT :YES - INCREMENT COUNTER
B8R TYPBAD
ASL R2
523 gésrcnz) sMAKE STATE WIDTH DISTRIBUTICH
CHP Re, 850. .15 IT 1/2 LSB?
B3 NGINAR
INC NARROW
ST R2 :15 1T A SKIPPED STATE?
BNE 31§
ING SKIPST
BR TYPBAD
CHP R2, 8150. :1S IT 1.5 LSB?
BLE LAST
INC WIDE
18T FIRST
608
INC FIRST
TYPE STATE
MOV R1,R3
SUB sB{FFER+2,R3
ASR R3
MOV R3,-(SP) . :SAVE R3 FOR TYPEQUT
;s TYPE STRTE
TYPOS ::G0 TYPE--OCTAL ASCII
BYTE 4 :STYPE 4 DIGIT(S)
BYTE | : *TYPE LERDING ZEROS
TYPE DASH
ISR AC, DECTYP
TYPE LSBNSG
DEC RO
BNE READ
MOVB  #177,DECPNT
MOV SK1PST R2 :GET NO. OF SKIFPED STATES
JSR PC,DECtYP -TYPE IT
TYPE GKPMSG : TYPE MESSAGE
157 SKIPST
BEQ It
TYPE ERMSG : TYPE “ERROR™
BR AAR

TYPE , OKMSG ; TYPE 80Ks




DO4

MAINDEC-11-D2RDL-R MACY1l 27.722) 25-SEP-76 10:38 PAGE 43
DoROLR. P11 INTERCHANNEL SETTLING TEST, 1 EDGE
1782 0OTMI0 013702 0013w NAR:  Muv NARROW, R2 +5ET NO. OF NARROW STATES
1783 007414 004?37 01137 JSR PC,DECHYP -TYPE IT
1784 00™420 104400 012439 TYPE NARMSG : TYPE MESSAGE
1785 00™N24 013702 001342 MOY WUIDE,R2
1786 007430 063702 0C1430 ADC OUT,R2 )
1787 G074 OQN737 011379 JSR PC,OECTYP -TYPE NO. OF WIDE STRTES
1788 007440 10N4N00 012473 TYPE wioMsG : TYPE MESSAGE
1789 007444 013702 001430 MOV dut,R2
1790 0079450 004737 Q1137 J5R PC, BECTYP . TYPE NO. OF STRTES OUTSIDE 2 LSB
1781 DO7454  10MM400 012832 TYPE 00 TMSG : TYPE MESSAGE
1792 007460 005737 001430 ST OUT
1783 007464 001403 8EQ 118§
1794 007466 104400 012375 TYPE ERMSG :TYPE "ERROR"
1795 007472 000402 B8R HaLF
1796 007474 104400 012364 118:  TYPE OKMSG s TYPE “OK*
1797 007Spn 013702 DO134y HALF : oV AGRROW, R2
1798 702 001342 ADD WIDE,Re
1799 007510 063702 001430 ADD oUT, R2
1800 007514 010200 MOV Re, R0
1801 007516 004737 011374 JSR PC,DECTYP +TYPE NO. OF STATES OUTSIDE LIMITS
1802 007522 112737 0000S6 014453 MOVB 854 DECPNT
1803 007530 104400 012565 TYPE HAFMSG
1804 0075 020027 O0000SI CMP RO, s41. : COMPRRE IT TO NOMINAL
1805 007540 003403 BLe 218 _
1806 DO7S42 10N400 01237% TYPE ERMSG s TYFE “ERROR
1807 007546 000402 BR SUD1IST
1808 007550 104400 012364 218: TYPE OKMSG : TYPE *OK"™
1809 DO7554 001404 SWDIST: TST FLAG +YT557
1810 007560 001426 BEQ RELACC
1811 0OC7Seke 004737 010242 JSR PC,DELCLR :WAIT AWHILE, THEN CLEAR VTSS
1812 007566 104400 012042 TYPe  ,M8G16
1813 007572 104400 013643 TYPE BUFF 1 - TYPE BUFF 1-PRINT GRID
1814 007576 012700 017124 MOV 4DIST,RO :POINTER TO STARTE WIDTH DISTRIBUTION
1815 007602 013701 000310 MOV . Rl :G0 200. TIMES UP TO 2 LSB
1816 007606 Dl2002 NXTYl: MOV (RO)4 . R2
1817 007610 004?37 011272 JSR PC, LOADY
1818 007614 005002 CLR R2
1819 007616 004737 011272 JSR PC, LORDY
1820 007622 005301 DEC RI
1821 007624 001370 BNE NXTY!
1822 007626 I0N400 013566 TYPE c2 s TYPE ASCIZ STRING
;gga 007632 004737 010242 JSR PC,DELCLR

-— — ——— — ———  —
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25-SEP-7h 10 39 PAGE M
TLING TEST. 1| EDGE
: CHANGE H1STUGRAM ERROR TO RELATIVE ACCURACY ERROR
RELARCC: CLR Rl :RUNNING ERROR = O
cLR R3 MAXIMUM ERROR = O
TYPE MSG21
MOV §BUFFER+2,RO
NXTSTR: MOV (RO),R2 -STATE WIDTH = R2
SUB #800. ,R2 :STATE WIDTH ERROR IN R2
ROD Re,Ri :UPDRTE RUNNING ERROR
MOV R (RO)+ :SAVE IN BUFFER
MOV R1.RY :SAVE IN RY ALSO
BPL PLUS :1S IT POSITIVE?
NEG RY ‘NO - MAKE IT POSITIVE
PLUS: CMP RY R3 : CHECK AGARINST PREVIOUS MAX. ERROR
BLE NOTNEW :NOT A NEW MAXIMUM
MOV RY,R3 : UPDATE MAXIMUM IN R3
MOV RO’ RS
SuB aaﬁrren+e RS
ASR RS :RS=EDGE VALUE AT MAX. RELACC
NOTNEW: CMP RO, 8BUFFER+8190." ;DONE?
Bee  NxtsTA ;NO - REPEAT
ASR R3 :RESCALE FROM | LSB = 800. SCALING
ASR R3 TO 1 LSB = 100. SCALING
ASR R3
ADC R3
MOV R3,R2
JSR PC oecrvp
TYPE LINE
MOV RS, -(sp) :SAVE RS FOR TYPEOUT
,,TYPE VALUE
TYPOS :G0 TYPE--OCTAL ASCII
.BYTE 4 ,,rvpz 4 DIGIT(S)
BYTE | + L TYPE LEQDING ZEROS
TYPE SLASH PRINT
INC RS
MOV RS, - (SP) ,,§ngs ns ron TYPEOUT
TYPOS : GO TYPE--OCTRL nscxx
BYTE Y ,,rvps 4 DIGIT(
BYTE | : 1TYPE Lsnoxnc zsnos
cHP R3,VLIN
BLE 4i$
TYPE ERMSG
, 42§
4i§: YPE OKMSG
42§: 15T PLAG V1552
BEQ LO2
MOV :eurren RO
MOV ., Al
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MRINDEC-11-DR0L-R MACYIl &7.722) 25-5EP-76 10:38 PAGE Y45
D2RDLA. P11 INTERCHANNEL "SETTLING TEST, 1 EDGE
1874 010020 011002 GETDAT: MuV (RO),RE :GET RELATIVE ACCURACY ERROR SCALED ILSB = e00.
1875 0106022 008202 ASR R2 :RESCALE IT TO [ LSB = I0C.
1872 Dl005e O0E303 ReR RS
1975 BI0R30 ooecos e RS
1879 010032 082702 000166 ADD 2]118. ,R2 :AND MOVE IT TO MID-SCREEN
1880 010036 010220 MOV R2, (RO)+ -PUT IT BACK INTO BUFFER
1881 01000 005301 DEC Rl
1882 010042 001366 BNE GETDAT
1883 DI00YY 012700 017744 MOV 8BUFFER, RO
1884 010050 012704 017744 MOV $BUFFER. RY
1886 10054 012705 017746 MOV $BUFFER+2, RS
1886 0I0060 012701 001000 MOV $512. Rl
1887 010064 012702 003007 NXT8: MOV 8?7, R2
1888 010070 012003 MOV (RCY+ R3
1889 010072 010337 001420 MOV R3,MIN «MINIMUM
1890 010076 Ol 001424 MOV R3. MAX : MAXIMUM
1891 010102 31 NXTCMP: MOV (R3)+,R3
1892 01010M 001420 CMP R3,MIN
1893 010110 002002 BGE MRXTST
1894 010112 010337 001420 MOV R3,MIN :NEW MINIMUM
1895 010116 020337 001424 MAXTST: CMP R3’ MAX
1896 010122 DO3NO2 BLE 15t8
1897 010124 010337 001424 MOV R3, MAX NEW MAXIMUM
. 1898 015130 005302 T5T8:  DEC RS
1898 010132 001363 BNE NXTCMP
| 1300 0101 013724 001420 MOV MIN, (R4)+
1901 010140 013726 001424 MOV MAX' (RS)+
© 1902 DIG.¥4 022425 CHP (R43+, (RS)+ ;BUMP EACH ONCE MORE
! 1903 010i% 00S301 DEC Rl
1904 010150 001345 BNE NXT8
1905 010152 10M400 012750 TYPE  ,MSG18
1906 0i0156 104400 013671 TYPE BUFF2 - TYPE BUFF2
1907 010162 012700 017744 MOV §BUFFER, RO
1808 010166 004737 010220 JSR PC,LGAD
1909 010172 104400 013571 TYPE c3 :TYPE RSCIZ STRING
15i0 010176 012700 017746 MOV 8BUFFER+2, RO
1811 010202 004737 010220 JSR PC,LORD
1912 010206 104400 013566 TYPE ce :TYPE RSCIZ STRING
1913 010212 004737 010242 JSR PC,DELCLR
1914 019216 000207 LO2:  RTS PC
1815 010220 012701 001C00 LOAD: MoV 8512. Rl
1916 010224 012002 LOADO: MOV (RQ)+.R2
1817 010226 005720 15T (RO)+
18918 010230 004737 011272 JSR PC, LORDY
. 1919 010234 005301 DEC R1
1920 0i02% 001372 BNE LCRDO
1821 010e40 000207 RTS PC
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INTERCHANNEL SETTLING TEST, 1 EDGE

010200

013711

001366
001366
006324
010472

&

QWEE EE ER
28R RS 8

S8%

BSRESBACRR B8R 8O
FNEE

170852

001364

006502

011632
011634

25-SEP-76

DELCLR:
18:

CLR
MOV

SUBROUT!
MOV

MOV
JSR
JSR
MOV
JSR
RTS

GO4

10:38 PAGE 4&

RO
#20,R1
RO
19
Rl

1§
#B8IT12,d5UR
es

VTINIT
fe
2(RS)+, CHANL
CHAML , DUMMY
PC,GEYEDG
PCINOIA

8] EDGFLG
PC. TYPRP
RS

:; TYPE RMS AND PERK VRLLUES;;

tiPre:

FOSRMS:

POSPER:

ER:

TYPE NOI
TST AMS

BPL POSRNMS
CLR RMS

ST PEAK

BPL POSPEA
CLR PEAK

MOV RMS, R2
ISR PC DECTYP
TYPE MESR

MOV PEAK, R2
JSR PC,DECTYP
TYPE SP

JSR AC. TYPEDG
TYPE CHAN
MOV EHANL , - (SP)
TYPOS

BYTE 2

BYTE O

¢MP RMS, VNR
BGT ER

CHP PEAK , VNP
BGY ER

TYPE OKMSG
RTS pC

TYPE ERMSG
RTS pC

;DELAY BEFORE CLEANING SCREEN

s TEST FOR HRLY FOR DISPLAY
s ;00N'T HALT FOR DISPLAY

;LORD CHANNEL

;LOAD DUMMY CHANNEL

;GET EDGE VALUE

;GET RMS AND PERK VALUES

s TYPE RMS AND PERK VALUES

;RMS<0,SET RMS=0

; PEAK<D,SET PEAK=0

+ ;SAVE CHANL FOR TYPEOUT
;s TYPE CHANL

;160 _TYPE--OCTAL ASCII

s ;TYPE 2 DIGIT(S)

; ; SUPPRESS LEADING ZEROS
SWITHIN LINITS?

sWITHIN LIMITS?




MAINDEC=11-DZRDL-A

DZADLA.P11
1
1378 oipv72 00S037
1578 Di0ss 00RG3
P
1978 Dibeoe 000Ba0
1980 010510 063737
1981 DI0S16 Q4537
1982 010822 BOOIM
1983 010524 163737
1984 0I0S32 0O4S37
1385 010536 1
1985 010540 063737
1987 0iDS46 004537
1988 010552 000143
1989 DI0SSY 163737
1930 Di0S62 0002
1937 DIOSEY 012537
1993 010570 063737
1994 010576 013737
1995 010604 004737
19% 010610 00S037
1997 0I0614 005037
1998 010620 012737
1999 010606 004737
2000 010632 005237
2001 010636 005337
2002 00642 001371
2003 0IDEY4 162737
2004 01052 006237
20U5 010656 005537
2006 010662 D0G237
2007 010666 0OSS37
2008 010672 012737
2009 010700 004737
2010 010704 000205
2011 010706 0OOGGD
2012
2013
2014
2015 010710 063737
2016 010716 063737
2017 010724 005537
2018 010730 063737
2019 0I0T3% 063737
2020 01074 005537
2021 010750 063737
2022 010756 063737
023 010764 005537
2024 010770 000207

MACY1l

INTERCHR

001400
001402
006504

001410
006504

001410
006504

FERRE

§98
S

2888388888

27(73
N

(7
NEL

001400
001400
001402

001402

001366
001384

010706
001414

006502

001372
001372

001374
0031374

001376
001376

HO4

25-SEP-76 10:38 PRGE 47

22)
SETTLING TEST, 1 EDGE

~-§uanou71NEs FOR NOISE TEST::
AeIR:  CLR RMS

CLR PEAK
NOIl: {ER RS, SARSUB
ADD DAC, RMS
gan RS, SARSUB
SUB DAC, RMS
{sn RS, SARSUB
ADD DAC, PEAK
%gn RS, SARSUB
SUB DAC, PEAK
RTS PC
NOIB: MOV (RS)+, CHANL
ADD BASECH, CHANL
MOV CHANL , DUMMY
JSR PC, GEYEDG
CLR RMS
CLR PEAK
MOV s10, 108
18: ISR PC. NOIL
INC EDGE
DEC 108
BNE 18
SUB #10,EDGE
ASR RMS
ADC RMS
ASR PERK
ADC PEAK
MOV 8. EDGFLG
JSR PC, tYPRP
RTS RS
108: O
. :RANDOM NUMBER GENERATOR; ;
RANDY: RDD RNB, RNR
ADD RNC.RNA
AOC RNA
ADD RNA, RNB
ADD RNC.RNB
ADC RNB
ADD RNR, RNC
ADD RNB. RNC
ADC RNC
RTS PC

; CLEARR RMS VLAUE
; CLEAR PERK YALUE
;00 SAR ROUTINE AT 1b%

:ADD RESULT TQ RMS
.00 SAR ROUTINE AT 4%

; SUBTRACT RESULT FROM RMS
;00 SAR ROUTINE AT 1%

;ABD RESULT TO PEARK
;00 SAR ROUTINE AT 99«

; SUBTRACT RESULT FROM PERK
:RETURN

;GET CHANNEL VALUE

sLOAD DUMMY CHANNEL
*GET EDGE VALUES
:CLEAR RMS VALUE
: CLEAR PEAK VALUE
:SET UP COUNTER
:GET NOISE VALUES

:REPEAT 8 TIMES
sSCALE IT TO 1 LSB=100.

; TYPE RESULTS
sRETURN
; COUNTER
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MRINDEC-11-DZRDL-R MACY1l 27(722) _25-SEP-76 10:38 PAGE 48

DZRDLA.P11 INTERCHANNEL SETTLING TEST, 1 EDGE
2025 . -ROUTINE TO AVERAGE 8 CONVERSIONS;;
2026 010772 012500 LANVRT: MOV (RS)+.R0O :GET CHANNEL VALUE
2027 010774 063700 001336 ADD BRSECH, RO
2028 011000 010037 001366 MOV RO, CHARAL
2029 01100 000300 SWAS RO
2030 011006 005037 001352 CLR TEMP_
2031 011012 910077 170300 MOV RO, ¥5TREG :LOAD CHANNEL INTO MIX BITS
2032 011016 012700 010000 MOV ¢10000, RO
2033 011022 00S300 2%: DEC RO
2034 011024 001376 BNE 2%
2035 011026 012777 001610 170270 MOV $RETURN, JVECTOR -1 ORD VECTOR
Z036 011034 012700 000010 MOV 810,R0 :SET UP LOUNTER
2037 011040 152777 000101 170250 1S: BISB  #10l,3STREG -SET INTRPT. EN., START CONV.
2038 011046 000001 WRIT :WRIT FOR CONVERSION
2039 011050 067737 170246 001352 ADD 3ADBUFF, TEMP -READ BUFFER
2040 011056 005300 DEC RO
2041 011060 001367 BNE 13 :00 8 TIMES
2082 011062 006237 001352 ASR TEMP : AVERAGE VALUE
2043 011066 006237 001352 ASR TEMP
2044 011072 006237 001352 ASR TEMP
2045 011076 005537 001352 ADC TEMP
5839 011102 000205 RTS RS : RETURN
2048 - COMPARE SCDDAT AND $B8DDAT::
2049 DI1I04 012537 001124 LOMPAR: MOV (RS)+, SGODA?Y :GET GOOD DATA
2050 011110 013537 0014086 MOV J(RS)$ SPREAD :GET SPREAD
2051 O11114 013737 001352 001126 MOV TEMP, SBDDAT :GET BRD(ACTUAL) DATA
2052 011122 013701 001126 MOV $BDDAT, R1
2053 O0l1126 013700 001124 MOV $GODAT RO
2054 011132 160100 SUB RI,RO :GET DIFFERENCE
2055 011134 100001 BPL 7$
2056 01113 005400 NEG RO
2057 011140 020037 001406 78: CMP RO, SPREAD - COMPARE 1T TO SPREAD
2058 011144 003001 BGT 10§ <60 TO ERROR PRINTOUT
2059 Ql1i4 005725 157 (R5)+ :BUMP RETURN POINTER RROUND ERROR CALL
2060 011150 000205 10$: RIS RS




MRINDEC-11-DinRDL-R

0ZROLR.PL!
2061

5683 8

2064

0l
= 0
2 &
2068
2069 0l
2070 0!
071 0Ol
c07e 0!
2073 01
2074
2075 Qa1

76 0l

0l
0l
Q1
0l
0l
01
0t
0l

[ ol ]

Pt Pt Pt P P Pt Pt et P P Pt Puns P Pt Pn ([l T R el

2077

[ o]
Pt Pt Pt P

Ry pune EoRsn Sumenn

o oo oY

e
£ L
oo

885? ?

01823?
012737
04400
10046

104402
002

000
104400
013746

104402
006

00!
000207

005737
001010
012737
018737
104400
000207

MACY1l 27732
INTERCHANNEL “SETTLING TEST, 1

;3 SUBROUTINE TO TYPE INTRPT. TST MSS.;;
MWd:  TST PARSS

001202

Gllgee
0lleg2
013621

001202

011eSe
011252
012306

25-SEP-76

Or—
oo

BNE
MOV
Mov
TYPE
MOV

TYPQS
.BYTE
TYPE
MOV

TYPO
.BYT
.BYTE
RTS

TST
BNE
MOV
MOV
TYPE
RTS

JO4

10:38E PAGE 43

0
#20S, SLPERR
8205 $LPADR

ETST ; TYPE_ASCIZ STRING
ho -(SP) -SAVE RO ron TYPEOUT
,,TYPE TEST

;GO TYPE--OLfﬂL RSCII

2 :+TYPE 2 DIGIT(S)
Oonno .,suppnzss LERDING ZEROS
STREG, - (SP) : SAVE STREG FOR TYPEOUT
,,TYPE BUS ADDRESS
,,? TYPE--O?TRL ASCII
& YPE
1 + $TYPE LERDING ZEROS
PC
$PASS

308
8308, SLPERR
#3038, SLPADR

Ibzgoné
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MAINDEC-11-D2RDL-A MACY1l 27(732) 25-SEP-76 10:38 PAGE 50
D2RDLA.P11 INTERCHANNEL SETTLING TEST, 1 EDGE

aoa; - SUBROUTINE TO RESET & SET INTRPT. EN.;

2087 011254 00000S _ RST: " RESET

2088 011256 052777 00CI00 167680 BIS 2100, 33TKS

2089 011264 00S037 177776 CLR PSW

ggg? 011270 000207 RTS PC

2092 - SUBROUTINE LORDY;

2093 011272 005702 (0RDY: TST R2 :ROUTINE TO LOAD VLAUE INTO R2

2094 811574 100001 BPL PLUSR2 +RS A VTSS Y-VALUE

2095 01197¢ 006S0G2 CLR R2

2096 011300 020227 000353 PLUSR2: CMP R2, 8235.

2097 011304 002402 aLT LESS

2098 011306 012702 000353 MOV #235. ,R2

2099 011312 010203 LESS: MOV R2.R3

2100 011314 042702 177740 BIC 8127740, R2

2101 011320 052702 000J40 BIS %40, R2

2102 011324 105777 167620 Bi10: T1STB  a%TPS :PRINT CHARACTER

2103 011330 100375 BPL B10

2104 011332 110277 167614 MOVB  Re,a$TPB

2105 01133 006203 ASR R3

2106 011340 006203 ASR R3

2107 011342 006203 ASR R3

2108 01134 006203 ASR R3

2109 01i3d6 006203 ASR R3

2110 011350 QN4703 177770 BIC 8177770,R3

2111 011384 052703 000040 BIS 8$40,R3

2112 011360 105777 167564 Bll: TSTB  aSTPS : PRINT CHARACTER

2113 011364 100378 B8PL Bl1

2114 011366 110377 167560 MOVB  R3,3$TPB

giig 011372 000207 RTS PC

cll?
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ETTLING TEST, 1 EDGE

. 1SUBROUTINE TO TYPE DECIMAL VALUE;;

RDL-R MACYll ¢

2 (722
INTERCHANNEL €

: IN R2 ng X.XX; 2
011374 005702 OeCTYP: TST R2 . TEST VALUE TO BE TYPED
011376 100003 BPL POS
011400 104300 012123 ;gge hnxnus - TYPE MINUS SIGN
83832§ 001747 POS:  CMP RS 999, :»999. REPLACE IT WITH 999.
011412 003402 BLE OKAYD
CII414 012702 001747 MOV #999. ,R2
011420 10S037 014455 OKAYD: CLRB  ONES sCLEAR ONES
011424 105037 01445H CLRB  TENS :CLEAR TENS
011430 105037 014452 CLRB  HUNS :CLEAR HUNS
011434 005702 TESTR2: TST R2 : CONVERT VALUE TO A DECIMAL VALUE
011436 001424 BEQ TYPOUT
011440 005302 DEC R2
011442 105237 DI4MSS INCB  ONES
011446 123727 OI44SS 000012 CMPB  ONES, #10.
011454 001367 BNE TESTR2
11456 105037 0144585 CLRB  ONES
1462 105237 014454 INCB  TENS
1466 123727 OI44S4 0OO0OCL2 CMPB  TENS, #10.
1474 0601357 BNE TESTR2
1476 105037 014454 CLRB  TENS
1502 105237 0l4452 INCB  HUNS
1506 000752 BR TESTR2
1510 152737 000060 014452 TYPOUT: BISB  #60,HUNS :PREPARE FOR TYPOUT
1516 152737 000060 014454 BISB  #50, TENS
1824 153737 000060 014455 BISB  #60.ONES
1532 104400 0O144S2 TYPE HURS + TYPE VALUE
1836 000207 RTS pC
1540 012701 011632 WFADJ: MOV $VNR,R1 - SUBROUTINE TO SET UP LIMITS
1544 (00S737 001336 15T BASELH : TESTING AN AM11K?
15580 001403 BEQ 13 .3
1652 012702 011664 MOV $VARLT3,R2 :BASECH NOT ZERO, USE AMILK LIMITS
1556 000410 BR 33 s
1860 005737 COl422 18: TST WFTEST
1564 001003 BNE 28
1566 012702 011644 MOV $VARLTI,R2 :WFTEST=0,USE NORMAL LIMITS
1872 000402 BR 33
1674 012702 011654 2%: MOV $VARLT2,R2 WFTEST=1,USE OPTION RRER LIMITS
1600 012221 33: MOV (R2)+, (R])+
1602 005711 ST (RI)
1604 100375 BPL 3%
1606 000207 RTS PC




MAINDEC-11-DZROL-A MACY1l 27(732) 25-SEP-76 10:38 PAGE S2
DZADLA.P11 INTERCHANNEL SETTLING TEST, 1 EDGE
2163 011510 00000! V1: 1 : TOLERANCE VALUES FOR FUNCTIONAL TESTS
2164 011612 000002 va: 2
2165 011614 000010 vi0: IO
2166 011616 0000SO v50: 50
2167 011£20 00019 vidd: 144
2168 011622 000115 vils: 115
2169 011624 000240 va4d: 240
2170 011626 0000QS VE: g
gigé 011630 000062 y50D:  50.
2173 011632 000000 VNR: D :RMS NOISE LIMIT
2174 011634 000000 WVNP: 0 :PEAK NOISE LIMIT
2175 011636 000000 VSET: O : INTER-CHANNEL SETTLING LIMIT
2176 0I1640 0O00CO0 VLIN: 0 *RELATIVE ACCURACY ERROR LIMIT
gi;g 011642 100000 BITIS
2179 011644 000031 VARLT1: 25. .25 LSB,NORMAL LIMITS FOR SYSTEM
2180 011646 000310 200. ;a. LSB,’ INTEGRATION AND FIELD USE ON SPEC TESTS
2181 011650 000144 100. + 1 LSB
gigg 011652 000144 100. ;1 LS8
2184 O0I16S4 000027 VARLT2: 23. ;.23 LSB, TIGHTER LIMITS FOR OPTION
2185 011656 000226 150. 1.5 LSB, AREA USE ON SPEC TESTS
2186 011660 000132 0. 9LS
Sigg 011662 000132 40. :.9 LS
2189 011664 000062 VARLT3: S0. :.5 LSB, LIMITS FOR AM11K TESTING
2190 011666 000310 200. :2. LSg’
2191 011670 000226 150. :1.5 LSB
gigg 011672 000226 150. :1.5 LSB
2194 011674 052777 000100 167242 AGATST: BIS 100, ISTKS
2195 011702 000177 000000 IMP JAGTST
2196 011706 001620 AGTST: BEGIN




NO4Y

MAINDEC-11-D2RDOL-R MACY1l &7(732) 25-SEP-76 10:38 PAGE S3
DZRDLAR.PLI END OF PRSS ROUTINE
gigg .SBTTL END OF PRSS ROUTINE
2193 o ERRRREREERRRREERRRRRRERERERIERREREREFEEEERERRRERAE RS LR RE AR I RRS
2200 ;iINCREMEHT THE PASS NUMBER ($PASS)
e20l s ¥TYPE "END PRSS"
cc02 ;¥IF THERES A MONITOR GO TO IT
203 +#]F THERE ISN'T JUMP TO AGATST
2204 +#IF IT IS DESIRED TO HRVE R BELL INDICATE THE "END OF PRSS"™ LOCATION
ssgg + *$ENDMG CAN BE CHANGED TO 7.
ec07 011710 $EOP:
c208 011710 000240 NOP
2209 011712 005037 001102 CLR $TSTNM ++ 2ERO THE TEST NUMBER
ec10 011716 00SC37 Q001160 CLR STIMES :sZERO THE NUMBER OF ITERATIONS
eell 011722 005237 00iz202 INC $PASS + s INCREMENT THE PASS NUMBER
ccl2 011726 042737 100000 00l1e02 BIC £100000,3PASS  ;;DON'T ALLOW R NEG. NUMBER
2213 011734 005327 DEC (PC)+ ;s :LOOP?
e2ly 011736 00QC001 $EOPCT: .WORD I
221S 011740 003015 BGT $D0AGN s s YES
2216 011742 012737 MOV (PC)+,a(PC)+ : ;RESTORE COUNTER
2217 011744 (000001 SENDCT: .WORD I
c2lB 0Ii746 011736 SEQPCT
e2l9 011750 109400 012003 TYPE SENDMG ;s TYPE “END PASS"
2220 0117584 013700 000042 $GETH2: MOV J¥42. RO + sGET MONITOR ARDDRESS .
2221l 011760 001405 BEQ $DOAGN : :BRANCH IF NO MONITOR
ceee 011762 000905 RESET + sCLEAR THE WORLD
eeed 01176M 004710 SENDAD: JSR PC, (RO) +:G0 TO MONITOR
2224 011766 000240 NOP : s SAVE ROOM .
2225 011770 000240 NOP s sFOR
2226 011772 000240 NOP s 3ACT1L
gee? 011774 $D0ARGN:
cee8 011774 000137 JMP a(PC)+ ; sRETURN
2229 011776 011674 $RTNAD: .WORD  AGRTST

2230 012000 377 377 000 SENULL: .BYTE -1,-1,0 : sNULL CHARACTER STRING
2231 012003 015 042412 042116 SENDMG: .ARSCIZ «15>¢i2>/END PRSS’
2232 012010 050040 0SI501 006123




BOS

MeoNDEC-11-DIROL-R MAC ) 25-SEP-76 1C:38 PRGE SH4
CoRCLR. Pl RS

e M -SBTTL RSCII MESSAGES

2335 012C16 DBOSOIS Qu7516 051511 NCIMSG: .RSCIZ ~<15)<I2>/NOISE TEST-- /
223 012024 020105 Q4254 052123

223, 012032 (O264SE 00ODMD

2238 012036 0CS01S 042523 052124 SETMSG: .ASCIZ < 15><12>/SETTLING TEST-- TYPE DESIRED °FRCM' CHANNEL 3 CR: /
3239 012044 Q494514 Q43516 052040

2240 012052 0S150S 020055

2341 012060 054524 (042520 (042040

co42 012066 0S1505 OSI111 Qu2l0S

2243 012074 023940 051106 QuES1?

g244 012102 00Q47 044103 047101

£295 012110 0M2516 020114 020046

2246 012116 0SI103 020072 ~ 000

2247 012123 0S5 00C MINUS: .BYTE ES,0

2248 012125 077 000 QUEST: .BYIE 77,2

g249 012127 13 10] 040 AMSG:  .BYTE  136,101,40,49,0
2250 012132 040 020

2251 012134 136 103 040 CMSG: .BYTE  136,103.40,40,0
2252 012137 040 000

2253 Qi2ldl 1% 107 CI1S GMSG: .BYTE  136,107,15,12,123,127,122,105,107,72,0
2254 01214 Q12 123 le7

2255 [Dl2l4? 122 108 107

225k 01212 _ 072 _ 000 .

£257 012154 046040 041123 00SOIS LSBMSG: .ASCIZ / LSB/(15, (12>

2258 Di2l1ke 000

2269 Q12163 0S5 02005 _ 000 [CASH: .ASCIZ /== /

2260 012167 123 D40S24 042524 STRTE: .ASCIZ /STATE-- WIDTH/<15><12>
2261 012174 026468 053440 042111

2262 012272 044129 036015 000

2263 01207 103 030110 CH: ASCIZ /CH/

2264 012212 020040 000 SPACE: .RSCIZ /  /

2265 012217 040 0SISI4 020102 LSB:  .RSCIZ / LSB ON CH/

2266 Di2oy QN7117 041440 (000110

2267 012232 061440 052105 046124 SETCH: .RSCIZ 7 SETTLING FROM CH/
2268 012240 057111 €20107 051106

2269 012246 Q46517 041440 000110

2270 012254 Q4040 020124 000 ATMSG: .ASCIZ / AT /

2271 01226l __ 116 DN44517 D42523 NOI:  .ARSCIZ /NOISE: /

2272 (012286 020072 000

£273 012271 040 Q47117 [D4I440 CHAN:  .ASCIZ / ON CHANNEL /

2274 012276 OMOS10 047116 . 046105

2275 (12304

2276 0123% 0 020040 047504 DOME: .RSCIZ /  DONE/(1S) (12>
2277 012314 042516 005015

2278 D123t 057 __ 000 SLASH: .ASCIZ /8

2279 012323 _ 124 0S013]1 020105 7TOMSG: .RSCIZ /TYPE DESIRED 'TO' CHANNEL 3 CR: /
2280 012330 042604 044523 (42522

2281 0123% 020104 0S2047 023517

2282 012344 ONI440 (NGS10 047116

2283 012352 046105 023040 041440

2284 012360 035122 000040

£285 (12364 020040 020040 045517 OKMSG: .RSCIZ /  OK/<1S) (1@
28t 012272 00SCIS 000
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MRINDEC-11-DCROL-R MACYLl] 27.732) 25-SEP-76 10:38 PRGE 55

CIAOLA.PI1 RSCII MESSAGES
2287 DI237S 040 025052 051105 ERMSG: .WSCIZ / 4ERROR##/<1S><12)

9289 (12402 (4rSe? Go5lze ODRHS2

2289 012410 DO0DI2

2290 012412 0SI440 044513 050120 SKPMSG: .ASCIZ / SKIPPED STATE(S)/

2291 012420 Q42108 OSIYND 0940524

2292 0l2426 042524 051450 0O0DOS!

2293 01243 Q47040 051101 047522 NARMSG: .ASCIZ 8 NARROW (¢ 1/2 LSB) STATE(S)E<15) (12>
223 Dloy42 020127 0360SD 030440

2295 012450 031057 096040 041123

22% 012456 020051 0S2123 052101

2297 DOlo4bd 024105 024823 005015

£298 Q1472 00 o

2299 012473 __ ONO DY4527 Q42504 WIDMS3: .ASCIZ & WIDE (> 1 12 LSB) STATE(S)®1S) (12>
2300 012500 024040 020076 Q2006.

2301 012606 2796l 020062 0SI51H

302 012514 0o4s02 OSI440 040524

2303 012522 42524 0SI4S0 00BHS!

2304 012530 000012

2305 012532 OSIWM0 D4DS24 Q42524 OUTMSG: .ASCIZ / STATE(S) WIDER THAN 2 LSB/
2306 012540 051450 (020051 Q44527

2307 01264 092504 020122 O44124

2308 012654 ON7101 031040 046040

2309 012662 Ov1123 _ 0DOO )

2310 012565 040 052123 052101 HAFMSG: .ASCIZ ® STATE-WIDTH(S) OUTSIDE + OR - 1/2 LSBS
2311 012572 026505 044527 052104

2312 DI12600 024110 3 0470

2313 012606 052125 Q44523 (M

2314 012614 02GW4D Q47440 020122

2315 012622 020055 027461

2316 D12630 0SIS14 000102

2317 012634 O04HOM0 041123 DSIOYD MESR:  .ASCIZ / LSB RMS,

2218 012642 051515 02005

2319 0i2647 _ 040 O0SISI4 02002 MESP:  .ASCIZ / LSB PEAK AT /

2320 012654 042520 OWSS0L (ONOYM0

2321 012662 020124 _ 000

2322 012565 _ 0I5 Q42412 042116 MEND:  .ASCII <¢15)<12>/END OF LOGIC TESTS/
2223 012672 OM7440 020106 047514

2329 012700 Q44507 020103 04254

2325 012706 0S2le3 _ 123

2326 012711 __ 040 Q47117 DYO440 ONAD:  .RSCIZ ~ ON ADIIK AT /

2327 012716 (30504 O4S461 OMOWMD

2328 012724 G20lM

2323 Qlgze7 040 D42I01 03461 MSGSO: .ASCIZ / ADLIK'S FAUND/CIS)<12>
2330 012734 023513 020123 OH

2231 012742 (47125 006504 00DO12

2332 012750 00S0f2 025412 02746l MSGiB: .ASCII (1<12>(12>#+1/2 LSBI(IS) (12> (12> (1> (12> (122 <12 (12> U (12> <1 D (I
2333 012756 020062 051514 006

2334 012764 005012 005012 0OSO)

£33 012772 005012 D0OS012 005019

23 013000 030455 031057 051514 .ASCIZ \-1/2LSB\

2327 013006 000102
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DO5

MNINCEC-11-CIRDL-R MACY1l e7\732) 25-SEP-7b6 10:38 PRGE Sb

CSRDLAR.PLL RSCII M ESS GES
S 13010 45 43 S110S MSGa0: Egg?z /DIFFERENTIAL LINEARITY:/(1S>¢12>
SN oiBl oIk sk SR |
g342 0130eM 047111 040505
2343 013032 0‘!‘4522 054524 006472
23%4 013040 000012
2345 013042 2200M0 020040 020040 MSGiB: .RSCII ~ STATE-WIDTH DISTRIBUTION/¢15>¢1@)¢<12>¢12)
234 013050 020040 020040 020040
2347 013056 020040 020040 020040
2348 013064 020040 0S2le3 052101
2349 013072 SOS Qu4Sg7 0S2104
c350 01310C 020110 044504 0S2123
2351 013106 044522 052502 0O44Sed
2352 013114 0847117 00S01S 005012
2353 013122 020040 020043 043117 .ASCIT ~ & OF STATES/¢i2><l2><1X<i) i lar iy ¢l ¢l cir ¢l <1y (12> (1>«
2354 013130 0SI1440 040524 (042524
2355 013136 00Sl23 00S0l2 005012
2356 013144 005012 005012 005012
2357 013152 005012 00S0i12 00S0l12
2358 0131680 005012
2359 012162 020040 020040 020040 .RSCII! STATE WIDTH (LSB)/<1S
2360 013170 020040 020040 020040
236l 013176 020040 020040 020040
2362 013204 020040 020040 020040
2363 0l32l2 020040 020040 0200M0
234 013220 020040 020040 020040
2365 013226 (2004Q 020040 020040
2366 013234 020040 020040 020040
c367 013242 O0SI440 040524 0O42SeM
2368 013250 053440 042111 O4MleN
369 013256 024040 0S1SIY 502
2370 013264 00S01S
371 0i3266 (030040 020040 020040 .ASCIZ & 0 172 ) 1 1/2 as
c37¢ 013274 020040 020040 020040
€373 013302 020040 020040 027461
2374 013310 020062 020040 020040
2375 013316 020040 020040 (020040
2376 013324 020040 020061 020040
2377 013332 020040 020040 020040
378 013340 020040 Q30440 030440
2379 013346 031057 020040 0
2380 013354 020040 020040 020040
2381 013362 020040 031040 000
382 013367 01S 052012 0S0131 MSG?!: .ASCIZ <15>¢12>/TYPE LETTER 8 CR FOR ODESIRED TEST: /
2383 013374 020105 042514 O0S2l24
e384 013402 051105 023040 O41440
€385 0IMI0 020122 047506 Q20122
€386 0116 042504 044523 Que2S22
c387 013424 020104 042524 0S2123
2388 013432 020072 000
2389 013435 122 OMb10S 052101 MSGel: .ASCIZ /RELATIVE ACCURACY:/<1S)<l1a>
2390 013442 053111 020105 041501
2391 013450 052503 O 0s4503
22 013456 006472 000012
2393 013462 Q46040 041123 046440 LINER: .ASCIZ ~# LSB MAXIMUM AT /
€294 013470 O0CS4101 O0O4eS1l 046525




MRTNDEC-11-0ZROL-R
ORDLR.PLI
2395 013476 Q4040
2% GER oull
{

398 81 16 8:#11%
2399 013S22 0S1440
2400 (013530 0M0S1O
2401 013536 J44NN0
2402 013s44 Q2Cl2e
403 013552 054502
2404 Q013560 000
2405 0I366] 033
c406 013SeH
2407 013566 03.033
2408 013571 112
409 013573 015
410 013600 042523
41l 013606 Q46040
g4lg 013614 040440
SNi3 013821 01S
2418 013626 ([H25eM
2415 01334 052040
416 013642 o0
417 013643 033
418 013646 0€1
e419 013651 114
2420 013654 045
g4el 013657 066
g422 013662 061
2423 013665 041
2424 013670 000
g42sS 013671 033
2426 013674 Q4?7
g4e7 013677 104
g4e8 013702 D44
g4e9 013705 o40
2430 013710 020
e431 01371} 033
c432 013714 112
2433 013717 101
2434 013722 062
435 013724 00S01S
2436 013732 030461
2437 013740 046104
2438 013746 020040
2439 013754 020113
2440 013762 047516
c¥4i 013770 00S01S
g2 013772 O40Ml1e
c4¥43 014000 047524
o4 014006 124
2445 014007 015
g446 014314 040503
2447 014322 0s2101
e448 014027 015
2449 014034 Q47514
2460 014042 ([~2S24

MaCYll ET\?BSJ
RSCII MESSAGE

0201e4
Q4l4ie

026985

05210s

2=

G

3

582385 ZTB=R 2Y
8

& 888 5

227
Sh

&

5

000
Q46101
044524

041440
046105

ga2ie?
005015

822
.. SRoES
RrREE AR

£

O QRS
OuUlr—r—- VD=0

— R

§ ingt
S Pt s P )

25-SEP-76
HERDS: .ASCI!
RSKCH: .RSCIZ
CO: .RSCIZ
Cl: .RSCIZ
Ce: .ASCIZ
C3: .ASCIZ
MOFSET: .RSCIZ
MLSB: .ASCIZ
MAY: .RSCIZ
METST: .RSCI2
BUFFl: .BYTE
BUFF2: .BYTE
VTINIT: .BYTE
HEAD1: .RSCII
.RSCII
N9t
.ASC11

—  ———

EOQS

10:38 PAGE S7

«157¢<12>/CALIBRATION--~/

. SET CHANNEL IN SWR LOW BYTE/ (1S ¢12>

(33> (13>
<E6»
(33> <b>

112>
<18>(12>/70FFSET =~/
/ LSB 7

/ RT 7/
<1S)<l2>/ ENTERING TEST ~/

33,61,10!,61,111,62,114,41,60,45,63,51,66,55,71,61,74,110,41,40,112,0

33,61,101,47,111,61,104,50,65,44,62,110,40,40, 102,C

33,110,33,1:2,33,6¢,101,40,33,62,0

(15Y¢12>¢12>/MD-11-DZROL-A

<12>/R: AUTO TEST/

4S5 «12>/7C: CALIBRATION/

(1S 12>/L: LOGIC TEST/

AD11K DIRGNOSTIC/<¢1S>¢12>




MRAINDEC-11-DIRDL-R MACYLl 27(732)
DZROLA.P1! ASCII MESSRGES

2451 014046 Q0S01S Q35116 Q47040
2452 0lIM0S4 Q44517 (42523 052040
2453 014062 (051505 ley

. owme —— e - - ——

FOS

25-5EP-76 10:38 PAGE S8

.HSCII

<15 <12>/N: NOISE TEST/

-

-— e e e e —— o - ——




MAINDEC-11-DZROL-R

DIROLR.P

S4SH

0000000000000 »-
Pt 0 Pt P P Gt 8 Dt ot s s o e e
Ll LrLrrcLcLrrs
SN BH2ERBRAS

O000000000
e P Pt e Pt oo P Pt P
L L L L £ L L L

PRSP

014256
014264
014272
014274
014302
014310
014316

14324

14332
014340
014346
014354
014362
014370
014376
014404
014412
014415
014422
014430
014436
DI444Y

R22R
=

ARSR

g igageaga
LTHESSE
ZREERErraE

MACY1!

e’ (732)

RSCII MESSAGES

0sSivle
0S2lay

Q4edl2
47440
020104
042516

050122
04eSae

042520
Si4
020142

OSilaM

047101
041501

000
051122
020040
04ese2
040440
006S1M

020072
042514

124
020072

020103

5o8§88883

046117

GOS

25-SEP-76 10:38 PRGE S8

EML:

EMe:

EM3:

EMY:

DH1:

DH2:

DH3:

JHSCII

.ASCIZ

.ASCIZ

.RSCI2

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

¢15>¢12>75: SETTLE TEST/

(15> ¢i2>/l: WRAPAROUND TEST/<15) (12>

<15>(12>/STATUS REG. ERROR/<1S)¢12»

<15>¢12>/FARILED TO INTERRUPT/<15><12>

<1S)<12>7UNEXPECTED INTERRUPT/<1S><1e)

<15>¢12>8ERROR ON R/D CHANNEL#8<¢15> (12>

/ERRPC STREG EXPECTED ACTUAL/<¢15> (12>

/ERRPC STREG  CHANNEL NOMINAL TOLERANCE RCTUAL~/

/ERRPC STREG ACTUARL/ <15 (1)




- r ———— e b it

MRINDEC-11-DZRDL-R

DZROLR.

508
2509
2510

AARNAN
$e Pt pos s pa po
MU £ WM~

Pil

0144582
D14453
014454
0144585

014460
014466
014472
01450C
Q14506
QIuN510
014516
014520

000
056
000
000
014460

MACY!
RSCII

1
M

000

001316
000000
00131e
001406

0C1316

32)
ES

[ |

A
SA

C0l1e4

001366
00lled

0011eb

HOS

25-SEP-76 10:38 PARGE &0

HUNS: .BYTE O

DECPNT: .BYTE Sb

TENS: .BYTE 0

ONES: .BYTE 0,0

.EVEN

DT1: SERRPC, STREG, SGDDAT, $BDDAT,O

DTe2: $ERRPC,STREG, CHANL , SGDDAT, SPRERD, $BDDART, O
DT3: SERRPC,STREG, $8CDAT, O

DFl: 0
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MAINDEC-11-D2RDL-R MACY1l 27.732) 25-SEP-76 10:38 PRAGE &l
DZRADLA.PI1 TTY INPUT ROUTINE
ggig JSBTTL T(Y INPUT ROUTINE
2519 H REEREERREE R R EREEERERELERE R LR R LR R LA LR AT LR A EFEEREE RS LR L LIS L LS
2520 'ENRBL LSB
2521
2522 .DSARBL LSB
5253
ESZS H ;illliiii!!l*ilﬂl**!l!*!!i*!!*'ll'l'!!iiilil!*!*lil!*liiiliii*lliii*
ggg; ;:EEEE ROUTINE WILL INPUT R SINGLE CHRRACTER FROM THE TTY
2528 S RDCHR s+ INPUT A SINGLE CHARACTER FROM THE TTY
2529 RETURN HERE +: CHARRCTER IS ON THE STACK
2630 ¥ :sWITH PRRITY BIT STRIPPED OFF
23 ‘
2633 014522 011646 SROCHR: MOV (SP),-(SP) + sPUSH DOWN THE PC
2634 014524 016666 000004 000002 MOV 4(SP},2(5P) :1SAVE THE PS
2635 014532 105777 164406 18: TSTB  JSTKS : TWRIT FOR
253 0i4536 100375 BPL 18 * 1A CHARACTER
25637 0i4540 117766 164402 0000CY MOVE  98TKB,4(SP) s 1READ THE TTY
2638 0l454% 042766 177600 000004 BIC 81C<177) 4(SP. ::GET RID OF JUNK IF ANY
2639 014554 02ek27 000004 000023 CMP §(SP), #23 1S IT A CONTROL-S?
240 014562 OCI0I3 BNE 3 : 1BRANCH IF NO
2S4] ODI14S6N 105777 164354 2s: 1ST8  I$TKS J'WAIT FOR A CHARACTER
2542 014570 100375 BPL 2$ ::L00P UNTIL ITS THERE
2543 014672 117746 164350 MOVB  9STKB,-(SP) : :GET CHARACTER
Iuqy piyS7e (042716 177600 BIC $1C177, (SP) s IMAKE IT 7-BIT ASCII

2545 014602 022627 000021 CMP (SP)+, ¥21 1S IT A CONTROL-Q?
2546 014606 001366 BNE 28 :+IF NOT DISCARD IT

| 2547 01410 000750 B8R I : 1YES, RESUME
2C48 Dlupl 026627 000004 000140 3S: cHP 4(SP), #140 ::15 T UPPER CRSE?
2549 04620 002407 BLTY 4s * {BRANCH IF YES

| 2550 Oiweo2 (0o6b27 000004 000175 CMP 4(SP), 8175 211S IT A SPECIAL CHAR?

| 2651 014630 003003 BGT 4$ : :BRANCH IF YES

| gggg 8145 332755 000040 00OO0H a%c $40, 4(SP) : 1MAKE 1T UPPER CASE

g 1464 0002 4§: RTI $1GO BACK TO USER

! 2S5y HE FRAREERREEFRAEREERNEEEEEREEEEEEEEEEEEEEEEEERETENEEEEEEEREEEEEEEEE
2558 4THIS ROUTINE WILL INPUT A STRING FROM THE T..
2556 :2CALL:
2557 ¥ RDLIN s s INPUT A STRING FROM THE TTY

1 2558 ¥ RETURN HERE + 1ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
5223 ' st TERMINATOR WILL BE A BYTE OF ALL 0°S
2561 0l4642 010346 SRDLIN: MOV R3,-(SP) . sSAVE R3
2Se2 0l46%4 012703 014750 18: MOV 8StTYIN R3 ::GET ADDRESS

| 2663 014650 022703 C:4760 2§: CMP ¢STTYINSS. ,R3  ::BUFFER FULL?
2564 014654 101405 BLOS 4§ s8R IF YES
2565 014656 104404 - RDCHR : GO RERD ONE CHARRACTER FROM THE TTY
2566 014 112613 MOVB  (5P)+,(R3) : 1GET CHARACTER

| 2567 014662 122713 000177 108: CcMP8 8177, lR3) :11S IT A RUBOUT

| 268 0l4666 001003 BNE 3 + +SKIP IF NOT
29 014670 104400 001170 4s: TYPE $QUES s TYPE R '7°
2570 014674 000763 BR is *'CLEAR THE BUFFER AND LOOP
2671 014676 111337 014746 3s: MOVB  (R3),9S : tECHO THE CHARACTER

b 2672 D14702 104400 014746 TYPE 93§
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2573
2574

1

14706
14712
14714

122723
001356
105063

MACY1l

000015

1272727
001172

000004
014750

00S015
006507
053523

000
047040
000040

er\73e)

000C02
000004

000
gooole
0201e2

053505

c5-SEP-76 10:38 PAGE &2

9s:

$TTYIN:
SCNTLU:
$CNTLG:

SMSUR:
SMNEW:

cMPB
BNE
CLRB
TYPE
MOV
MOV
MOV
MoV
RTI
.BYTE
.BYTE
.BLKB
.ASCIZ
.RSCIZ
.RSCIZ

.ASCIZ

$15, (R3)+
2%

73U/¢<15)¢
/74G/¢15)>¢
(Sl 7

/ NEW =

JOS

12
12>
SWR =

.,CHECK FOR RETURN
:LOJP IF NOT RETURN
+ :CLEAR RETURN (THE 15)
,,TYPE A LINE FEED
;RESTORE R3
.,RDJUST THE STACK AND PUT AQDDRESS OF THE
i FIRST RSCII CHARRCTER ON IT

: RETURN
,,%Egﬁ?GE FOR ASCII CHAR. TO TYPE
,,gES$SVE 8 BYTES FOR TTY INPUT
,,CONTROL ”G“
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2591
2582
2593
253
2595

293
2597

21
[ 1 ]
oL

Z2aGRan

SRR E R

8

o
Py
4=
000000 D0O00000000D00000000O0000
2282

Pt Pt Pust P Pad Pt Pt P Pt Pt Pt P Pt P Pl P Pt ot Prnd Prnh Prmsh Pt Prmc Pt Puntd Pt Prmt P

Pt Pt Pt Pt Pt

wnunTwwiLn
P Pt P
L0
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.SBTTL RERD AN OCTAL NUMBER FROM THE TTY

it e e il il e el sttt sttt it iliiletasissdtiss

;#THIS ROUTINE WILL READ AN OCTAL (RSCII) NUMBER FROM THE TTY AND
} #CHANGE IT TO BINARY,

s #CALL:

‘¥ RDOCT

¥ RETURN HERE
011646 $RDOCT: MOV (SP), -(SP)
016666 000004 000002 MOV 4(SP},2(SP)
010046 MOV RO, -(4P)
010146 MOV RL,-(SP)
010246 MOV R2,-(SP)
104405 15 ROLIN
012600 MOV (SP)+,R0
00S001 CLR R1
00S002 CLR R2
112046 23: MGVB (RO)+,-(SP)
001412 BEQ 33
006301 RSL R1
006102 ROL R2
006301 ASL Rl
006102 ROL R2
006301 ASL R1
006102 ROL R2

£ 177770 8IC 84C7. (SP)
1 ADD (SP)4,R1

0007eN B8R 2s
005726 38: TST (SP)+
010166 000012 MOV R1, 12(SP)
010237 OIS11Y MOV R2,SHIOCT
012602 MOV (SPY+,R2
012601 MOV (SP)+ RI
012600 MOV (SP)+.RD
000002 RTI
00C000 SHIOCT: .WORD O

; ;RERD AN OCTAL NUMBER
;3 LOW ORESR BéT? ARE ON TOP QF THE STACK
; sHIGH ORDER BITS ARE IN $HIOCT

; s PROVIDE SPACE FOR THE
+ s INPUT NUMBER

; ;PUSH RO ON STACK

; ;PUSH Rl ON STACK

s s PUSH R2 ON STARCK

; ;READ AN ASCIZ LINE

+;GET ADDRESS OF 1ST CHARACTER
: ; CLERR DATA WORD

; PICKUP THIS CHARACTER

;3 IF ZERO GET OUT
14

35
T
;3 8

ssSTRIP THE ASCII JUNK
;;ﬂggplN THIS DIGIT

ik
; ;CLEAN _TERMINATOR FROM STRCK
;3 SAVE THE RESULT

:;POP STACK INTO R2
+sPOP STACK INTO RI
;;SEP gTRCK INTO RO

X TURN
; sHIGH ORDER BITS GO HERE




DZRDLA.PI1

2629

2630

2631

2632

2633

2634

2635

2636

2637

2638

2639

2640

2641

2642

2643 015116

2644 015116

2645 015124

2646

2647 015126

2648

2649 015130

2650 015134

2651 015142

2652 015146

2653 015152

2654 015164

2655 015156

2656 015162

2657 DI1S16Y

2658 015164

2659 015172

2660 015174

2661 015202

2662 015204

2663 015210

2664 015212

2665 015220

2bbb (15222

2667 015230

2668 015232

2669 015240

2670 015242

2671 015246

2672 015252

2673 015254

2674 018262
| 2675 01526M
i 2676 81587
1 ck?77 01827

2678 015276
b 2679 015304
| 2680 015306
' 2681 015314
i 2682 015322
| 2683 015326
I 2684 015334

MRINDEC-11-DZRDL-A

032777
001114

000416

013746
012737
005737
012637
000463

022626
012637
000423
032777
001404
127737
001465
105737
001421
123737
101015
032777
001404
013737
000446
105037
005037
000415
032777
001011
005737

011637

MACY1l 27(732)
SCOPE HMANCLER ROUTINE

040000

000004
015154
177060
000004

000004

00c400
163740
001103
001115
001000
001110

001103
001160

004000
001202

001104
001160

000001
015372
001102
001102
001106

164014

00ooocH

163746
001102

001103
163710
001106

163656

001104

001104
001180

001200

LOS
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.SBTTL SCOPE HANDLER ROUTINE

s R EEEIIIII IR H IR R R E XA LR R EEREERRS R RS AR
iTHIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
s #AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG. (DISPLAY(7:0))
s #AND LOAD THE ERROR FLAG (3ERFLG) INTO DISPLAY<15:08)
*gHE STITCH OPTIONS PROVIDED 8Y THIS ROUTINE ARE:

TEST
INHIBIT ITERATIONS

*su11 1
*SNU?’
*SHOB-

%CALL
,* SCOPE

$SCOPE:
1S: BIT

§xT

MoV
MOV
TST
MOV
8R

cHP
MOV

BR
65:;!!!83%NO OF
BEQ

cs:

es:

78:
4S:

33:

18:
$SVLAD:

LOOP ON ERROR

LOOP CON TEST IN SWR<«7:0>
s s SCOPE=I0T

#BIT14, JSKR

J¥ERRVEC, - (SP)

53, 98ERRVEC

38177060

(spy+ SERRVEC
$SVLAD

(SP)+, (SP)+

t§9)+ * IRERRVEC

; ;LOOP ON PRESENT TEST?
1YES IF SW14=[

BNE $OVER
llatISTgET OF cgge FOR THE XOR TE?TERIIsUU

F_RUNNING ON THE_ "XOR” TESTER CHANGE
:THIS INSTRUCTION TO R_“NOP” (NOP=240)
,,snvs THE CONTENTS OF THE ERROR VECTOR
:SET_FOR_TIMEOUT
::TIME OUT_ON XOR?
j IRESTORE, THE ERROR VECTOR
0 TO THE NEXT TEST
,,CLERR THE STACK AFTER A TIME OUT
$ RESTORE THE ERROR VECTCR
LOOP ON THE PRESENT TEST

CODE FOR THE XOR Tssrsnsocsc

5&1708 | 3SWR
JSWR, STSTNM
$OVER

SERFLG

3s
gERnﬂx,SERFLG
:EITOQ,SSNR
SLPERR, SLPADR
$OVER

SERFLG
f;IHES
$BIT11,ISUR
1§
§PASS

)

1

SICNT
STIMES,SICNT
SOVER

81, SICNT
snkcnr STIMES

srsrnn $TESTN
(SP), $LPAOR

;3L00P ON SPEC. TEST”
:BR IF NO
;10N THE RIGHT TEST?
:8R IF YES
.,gss AN ERROR OCCURRED?
,,ngxlrengons FOR THIS TEST OCCURRED?
$1LOOP ON ERROR?
'BR_IF NO
};SET LOOP ADDRESS TO LAST SCOPE

;3 ZERQ_THE_ERROR FLAG
}iCLEAR THE NUMBER OF ITERATIONS TO MAKE
s JESCAPE_ ;0 THE NEXT TEST
+ i INHIBIT ITERATIONS?

‘BR IF YES

,,IF FIRST PRSS OF PROGRAM
INHIBIT ITERATIONS

s : INCREMENT ITERATION COUNT
; ;CHECK THE NUMBER OF ITERATIONS MADE
,,BR IF MORE ITERARTION REGQUIRED

;REINITIRLIZE THE ITERRTION COUNTER
,,SET NUMBER OF ITERATIONS TO DO

; COUNT _TEST NUMBERS

tiSET TEST NUMBER IN APT MAILBOX
,,SQVE SCOPE LOOP ADDRESS

SWR¢7:0»
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2685 015340 011637 001110 MOV (SP) , SLPERR + :SAVE ERROR LOOP ADDRESS
2686 015344 005037 001162 CLR $ESCAPE :*CLEAR THE ESCAPE FROM ERRCR ADDRESS
2687 015350 112737 000001 001115 MOVB  #1,SERMAX :1ONLY ALLOW ONECI) ERROR GN NEXT TEST
2688 015356 013777 001102 163556 S$OVER: MOV $TSTNM, aDISPLAY ;:DISFLAY TEST NUMBER

2689 01524 013716 001106 MOV $LPADR. (SP) * 'FUDGE RETURN ADDRESS

2690 015370 000002 RTI : 'FIXES PS

2691 015372 003720 $MXCNT: 2000. } IMAX. NUMBER OF ITERATIGNS

gggg LSBTTL  ERROR HANDLER ROUTINE

b4 - 33 36 9638 36 3 90 3 3 36 36 3 3 36 36 9 3 9 3 3 36 3 3 36 3 9 36 3 9 9 3 % 3 % % 3 € % % % 3 33 3 5 % %% % 3 % X% %% EFE KR
2695 kTHIS ROUTINE WILL INCREMENT THE ERROR FLAG ANO THE ERROR COUNT,
2696 *¥SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
2637 ¥AND GO TO SERRTYP ON ERROR

2698 :¥THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE RRE:

2699 - #SW15=] HALT ON ERROR

2700 S %SW13=] INHIBIT ERROR TYPEOUTS

2701 s ¥5W10=1 BELL ON ERROR

2702 + ¥5109=1 LOGP ON ERROR

2703 s %CALL

g;gg L ERROR N - :ERROR=EMT AND N=ERROR ITEM NUMBER

2706 015374 $ERROR:

2707 015374 105237 001103 7%: INCB  SERFLG ::SET THE ERROR FLAG

2708 015400 001775 BEQ 75 :3DON'T LET THE FLAG GO TO ZERO
2705 016402 013777 001102 163532 MOV $TSTNM, aDISPLAY | :DISPLAY TEST NUMBER AND ERROR FLAG
2710 015410 032777 002000 163522 BIT 81710 aSKR :*BELL ON ERROR?

2711 015416 00I402 BEQ 1§ :NO - SKIP

2712 015420 104400 00116Y4 TYPE $BELL s 1RING BELL

2713 015424 005237 001112 18: INC $ERTTL : COUNT THE NUMBER OF ERRORS

2714 015430 011637 001116 MOV (SP) , SERRPC : *GET RDDRESS OF ERROR INSTRUCTION
2715 015434 162737 000002 001116 SUB 2, $ERRPC

2716 015442 117737 163450 001114 MOVB  QJSERRPC,SITEMB ;;STRIP AND SAVE THE ERROR ITEM CODE
2717 015450 032777 020000 163462 BIT #BIT13, aSUR s :SKIP TYPEOUT IF SET

2718 015456 001004 BNE 208 : 16KIP TYPEOUTS

2718 015460 004737 015570 JSR PC, SERRTYP :1G0 TO USER ERROR ROUTINE

2720 015464 104400 001171 TYPE  ,SCRLF

2721 015470 208:

2722 018470 122737 000001 001214 CMPB  #APTENV,SENV  ;;RUNNING IN APT MODE

2723 015476 001007 BNE 2% ; 1NO, SKIP APT ERROR REPORT

2724 015500 {13737 001114 O15512 MOVB  SITEMB,21% : *SEY ITEM NUMBER RS ERROR NUMBER
2725 015506 004737 Olb22M JSR PC,SATYY : 'REPORT FATAL ERROR TO APT

2726 015512 000 21$: .BYIE O

2727 015513 000 'BYTE 0

2728 015514 000777 22%:  BR 22$ + :APT_ERROR LOOP

2729 015516 005777 163416 23: ST ASKR S *HALT ON ERROR

2730 015522 100001 BPL 3 2 SKIP IF CONTINUE

2731 015524 000000 HALT :'HALT ON ERROR!

2732 015826 032777 001000 163404 3$: BIT #81709, aSUR ::L0OP ON ERROR SWITCH SET?

2733 015534 001402 BEQ 4§ $:BR IF NO

2734 016536 013716 001110 MOV SLPERR, (SP) : 'FUDGE RETURN FOR LOOPING

2735 015542 005737 001i&2 4g: 15T $ESCAPE s :CHECK FOR AN ESCAPE ADDRESS

2736 015546 001402 BEQ 5§ s 'BR IF NONE

s;gg 8%323& 013716 001162 s MOV $ESCAPE, (SP)  ;;FUDGE RETURN ADDRESS FOR ESCAPE
2739 018554 022737 011764 000042 CMP #SENDAD,3¥42  ;;ACT-11 AUTO-RCCEPT?

2740 015562 001001 ENE &3S s 'BRANCH IF NO
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2741
er4e

015570
015570
015574
015576
015600
015604

015606

015612
015614
015616
015620
015622
015624
015626
015632
015636
015640
g1se42
015644
015650
015654
015656
015680
015662
015666

ZROL-R

MACY1l 27.(732)

ERROR HANDLER ROUTINE

000000
000002

104400
010046
005000
153700
001004

013746
104401

000426
005300
0o

015724

001171

goi114

001116

001256
015642

001171
015650

001171

001171

015720
000

NOS
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HALT

" 53 YES

; ;RETURN

) RTI
.SBTTL [ERROR MESSAGE TYPEOUT ROQtINE

3 2 BRI EEE I EREEEHI IR LR EH AR R L AR A 1Y

: $THIS ROUTINE USES THE “ITEM CONTROL BYTE" ($ITEMB) TG DETERMINE WHICH

; *ERROR_IS TO BE REPORTED. IT THEN OBTAINS, FROM THE “ERROR TABLE" (3ERRTB),
:¥AND REPJRTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

$SERRTYP:
TY

1%:

23:
33:

4§:
cs:
63:

79%:

8%:

MOV
CLR
BISB
BNE

MOV

$CRLF
go,-(sp)

0
JREITEMB,RO
13

$EFRPC, -(5SP)

$SERRTB, RO
§§0)+,a§

0

$CRLF
{RO)+,4S
5§

0
$CRLF
LRD), RO
7%

(SP)+,RO
$CRLF
PC

A(R0)+,~(SP)

s s"CARRIAGE RETURN" & "LINE FEED"
+:SAVE RO
;s PICKUP THE ITEM INDEX

s+ IF ITEM NUMBER IS ZERO, JUST

s+ TYPE THE PC OF THE ERROR

: 1SAVE SERRPC FOR TYPEOUT

: :ERROR ADDRESS

:1G0 TYPE--OCTAL ASCII(ALL DIGITS)
GET ouT

t1A0IUST THE INDEX SO THAT IT WILL
4 WORK FOR THE ERROR TRBLE

; ;FORM TRBLE POINTER

s sPICKUP "ERROR MESSAGE™ POINTER
s s SKIP TYPEOUT IF NO POINTER

; s TYPE THE “ERROR MESSAGE™

;  "ERROR MESSAGE"™ POINTER GOES HERE
s +"CARRIAGE RETURN" & “LINE FEED"
+sPICKUP “DATA HEARDER™ POINTER

s s SKIP TYPEQUT IF O

:; TYPE THE “DATA HEARDER™

;s "DATA HEADER™ POINTER GOES HERE
:3"CRRRIAGE RETURN" & “LINE FEED"
; :PICKUP “DRTA TABLE"™ PCINTER
;:G0 TYPE THE DATAR

: sRESTORE RO

;s “CARRIAGE RETURN™ & “LINE FEED"
s sRETURN

- sSAVE a(RO)+ FOR TYPEOUT

G0 TYPE-~-OCTAL ASCII(ALL DIGITS)
s+ 1S THERE ANOTHER NUMBER?

13BR IF NO

;;TYPE TWO(2) SPACES

s L00
+ s TWO(2) SPACES
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i
5
32 R ERERIRIRRRRREEEF R AR RERRERRRRREP IR RS RRS AR ARARIIRSERRARRRR AR
k. ‘ROUTINE TO_TYPE RSCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE

? aTHE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
» :#NOTEL: §NULL CONTAINS THE CHARRCTER TO BE USED RS THE FILLER CHARRACTER.
273, : sNOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REGUIRED.
Fy mcrsa §FILLC CONTRINS THE CHARRCTER TO FILL RFTER.

£ T -

28 s #CALL:

2801 m USING R TRAP vnsmcnon _

£202 ¥ TYPE  ,MESADR - :MESADR IS FIRST ADDRESS Or AN ASCIZ STRING
2833 + 20R

o8N X YPE

2875 ™ nssacn

2806 P #

2807

2808 015724 105737 001157 STYPE: T1STB  STPFLG ;318 THERE A TERMINAL”

2809 015730 100002 BPL 18 ‘BR IF YES

2810 015732 000000 HALT ,.mu HERE IF NO TERMINAL

2811 DIE7M 000N BR 3s LEAVE

2812 01573% 01004 18: MOV RD,-(SP) : :SAVE RO

2813 015740 017 000002 MOV 321sPy, R0 .,csr noonsss or ASCIZ STRING

2914 0157wy 122737 000001 001214 CMPB  SAPTENV, SENV ‘RUNNING I MODE

2815 015752 0010! BNE 628 ::NO, GO cuecx ron npr consou»:

2816 DIS7S4 132737 00000 001215 3ITB  #APTSPOOL.SENVM ::SPOOL MESSAGE TO AP

2817 015762 001405 BEQ 628 S 1NO.GO CHECK FOR couson.s

2818 015768 010037 0157™ MOV RO,61$ s :SEUP MESSAGE ADDRESS FOR APT

2819 015770 D0O4737 Ole2i4 JSR PC,$SATY3 .,spooa. MESSAGE TO RPT

26820 015774 000000 £18: WMORD O - MESSAGE RDDRESS

2821 015776 132737 DOOCHD 001215 628:  BITB  SAPTCSUP, SENVM ,,npr CONSOLE SUPPRESSED

2622 016004 001003 BNE 603 :YES, SKIP TYPE OUT

2623 0i6006 11294 2$: MOVB  (RO)+,-(SP) ! PUSH CHARRCTER 1O BE TYPED ONTO STRCK
2824 016010 001005 BNE 4§ :BR IF IT ISN'T THE TERMINATOR

2826 016012 005726 TST (SP)+ ,,xr TERMINATOR POP IT OFF THE STACK
2626 016614 012600 BOS: MOV (SP)+.RD -RESTORE RO

£827 016016 062716 0000C2 38; ADD 82, (5P) ,,QDJUSY RETURN PC

2829 (01022 000D02 RTI s RETURN

2829 0le02M 122716 00001! NSg: CMPB  SHT, (SP) : :BRANCH IF <HT)

2830 016030 0014 i BEQ 8s

2821 016032 122716 000200 CMPB  8CRLF, (SP) ::BRANCH IF NOT <CRLF>

2832 016036 001006 BNE c$

2833 016040 005726 3 (SP)+ :3sPOP  (CR><LF> EQUIV

2834  0le0M2 104400 TYPE s TYPE A CR AND LF

2836 01604 001171 SCRLF

2836 0I60M6 105037 016202 CLRB  SCHARRCNT s s CLEAR CHARACTER COUNT

2837 018052 000755 BR 28 ,,u-:r XT CHARACTER

2838 0l60S4 004737 016136 cs: JSR PC, STYPEC :GO TYPE THIS CHARACTER

2839 0J6De0 123726 001156 Bs: cPB  SFILLC,(SPy+  ::IS IT TIME FOR rn.u:n CHARS. ?

2640 016064 001350 BNE 28 s IF NO GO GET NEXT

2641 0160686 013796 001154 MOV SNULL, - (SP) ,,cer 8 OF FILLER cunns "NEEDED

2642 -AND THE NULL CHAR.

2843 016072 105366 (00001 78: DECB  1/SP) .,ooss A NULL NEED 10 BE TYPED?

2844 oxsogs 002770 BLY 6$ :BR IF NO--GO POP THE NULL OFF OF STACK
2645 016100 004737 0:6136 JSR PC,STYPEC 260 TYPE A NULL

2846 Olol0N 108337 0lee02 DECB  $CHARCNT ,,oo NOT COUNT RS A COUNT
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gg:g 016110 209770 BK 78 -+ LOOP
2849 :HORIZONTAL TAB PROCESSOR
2851 016112 112716 0S0OND gs: MOVE 8" . (SP) « +REPLACE TAB WITH SPACE
2852 016116 00N737 016136 q3: JSR pc, $TYPEC : s TYPE A SPACE
2853 0lbl22 132737 000007 018202 SITB  #7,3CHARCNT : sBRANCK IF NOT AT
2854 016130 001372 BNE 93 .+ TAB STOP
2855 0ibl32 005726 157 (SP)+ + +POP SPACE OFF STACK
2856 0161 00072M BR 2$ :1GET NEXT CHRRACTER
2857 01613 105777 163006 STYPEC: TSTB  33TPS : +WAIT UNTIL PRINTER IS READY
£358 (Qleid2 10037S BPL $TYPEC
2969 016144 116677 000002 163000 MOVB  2(SP).a8TPB .. LOAD CHAR T0 BE TYPED INTO DATR REG.
2860 01182 22766 000015 000002 CMPB  aCR,2lsP) ++ 1S CHARARCTER A CARRIAGE RETURN?
2961 016160 001003 ENE 18 : \BRANCH IF NO
2862 016162 105037 016202 CLRB  SCHARCNT ++ YES=-CLERR CHARRCTER COUNT
2863 D1bibE DOOMDE BR $TYPEX S EXIT
2884 016170 i22766 000C12 000002 1S: CMPB  aLF,2(SP) s+ IS CHARRCTER A LINE FEED?
286S 016176 D01N0E BEQ STYPEX ::BRANCH IF YES
2866 016200 106227 INB  (PC)+ : 1COUNT THE CHRRACTER
2067 016202 000000 SCHARCNT: .WORD O s - CHARRCTER COUNT STORAGE
Sggg 016204 000207 §TYPEX: RTS PC
gg;? .SBTTL APT COMMUNICATIONS ROUTINE
! c87¢ s R B R R R R R R E R B R R E R F R R AR R RN RERFRRRRR RN RRERRRRREEREREEFE
| 2873 016206 112737 000001 O01e4s2 $ATvl: MOVB  sl,SFFLG .+ TO REPORT FATAL ERROR
2874 016214 112737 000001 016450 SATY3: MOVB 81, SMFLG ::T0 TYPE A MESSAGE
, 2875 01s222 (000403 BR satyc
2876 016224 112737 0OCO0I 016452 SATY4: MOVB sl SFFLG .+ TO ONLY REPORT FATAL ERRCR
2877 01632 SATYC:
2878 016232 01004 MOV RO, -(SP) :;PUSH RO ON STACK
2879 0ibeM 01014 MOV RI -(5P) :+PUSH R1 ON STRCK
2880 01623 105737 016450 1ST8 SMLG : 1SHOULD TYPE A MESSAGE?
2881 (016242 001450 BEQ 3 :+IF NOT: BR
2882 016244 122737 000001 001214 CMPB  SAPTENV,SENV  ::OPERATING UNDER AFT?
2883 016262 001031 BNE 3 : IF NOT: BR
2884 016264 132737 000100 001215 BITB  SAPTSPOOL, SENVM ;;SHOUL? SPOOL MESSRGES?
2885 0Olbcbe 001425 BEQ 3 :IF NOT: BR
2686 0l6ebN 017600 DOOOOY MOV 34(SP), RO :sGET MESSAGE AODR.
2687 016270 062766 000002 000004 RDD 82 9(SP) - *BUMP RETURN RDDR.
26838 0lee?b 005737 001174 18: 15T SMSCTYPE - :SEE IF'OONE W/ LAST XMISSION?
2889 016302 001375 BNE 18 : 1F NOT: WAIT
2890 016304 010037 001210 MOV RO, SMSGARD »:PUT RODR IN MAILBOX
2891 016310 105720 2s: 1ST8  (RO)+ :+FIND END OF MESSAGE
2932 016312 001276 BNE 28
2693 0163IN4 163700 001210 SUB $MSGRD, RO - :SUB STRRT OF MESSAGE
28 016320 006200 ASR RO - GET MESSRGE LNGTH IN WORDS
289 016322 010037 001212 MOV RO, SMSGLGT 2 1PUT LENGTH IN MAILBOX
289 016326 012737 000004 001174 MOV 84, SMSGTYPE : s TELL APT TO TRKE MSG.
2297 0163 000413 B8R 5§
2898 016336 017637 000004 016362 3$: MOV J4(SP) 48 s s PUT MSG ADDR IN JSR LINKAGE
2699 D1b3%4 mg& 000002 000COM ACD 22 4(SP) .. BUMP RETURN ADDRESS
2930 016352 013746 177776 MOV 177776, -(5P) s sPUSH 17?776 ON STARCK
2301 016356 004737 015724 JSR PC,$TYPE s 1CALL TYPE *..CRO
2902 01362 (000000 4S: CMORD O
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DSRCLR.PLL

2333

2

2326
2307

S

016384
16364
183

016372

016276

016400

016404

016406

016414

0i6M

0ibNeh
164
164

Olok42

DIENNS

016446

016450

016-51

Lle4se

08737
1416
005737
BC1413
005737
901375
Ul?ggé
105037
182837
012601

012600
000207

MR
HET COMMUN

CYil
[

Q16452
001214
CoM17Y

00C0o04
000092
001174
016452
1645
1645

Y
CAT!

e \722) 25-SEP-TB
oNS ROUTINE
108 1578
BEQ
TST
BEQ
118: TST
SNE
001176 MOV
0COC0% RCD
INC
12%: CLRB
CLR
cLR
MOV
MOV
RTS
SMFLG: .BYTE
SLFLG: .BYTE
SFFLG: .BYTE
.EVEN
APTSI1Z2E=200
APTENY=001
RPTSPOOL=100

RPTCSUP=040

DO6

1C:38 PRGE 69

$FFLG
123
SENV

128
SMSGTYPE

118
OH(SPJ SFATAL
82, 9(SP)
snécrvps
SFFLG
SLFLG
SMFLG
(SP)+,R1
(SP)+ RO

0000
o

.,%PORLD REEORT FRTAL ERRCR?
,,RUNNING UNDER APT?
s IF NOT:

BR
.,FINISHED LQST MESSAGE?
;s IF_NOT: WRIT

,.cer ERROR #
¥ RETURN ADDR.
.- TELL bt 0 TAKE ERROR
: :CLEAR rnTnL anc

..CL
ERR HESSQGE “FLAG
POP STACK INTO Rl
,,POP STRCK INTO RO
; RETURN
.,HESSG FLRG
;LOG FLAG
: ;FATAL FLAG




MRINDEC-11-DIROL-R
D<ROLR.PILL

2927

er7d

BINRRY T0Q OC

RERRE

;

KFaz

o

A
24

:

B

=58

B3RARZR

.-.—-g
Pt

tRASE

016677

016677
016701
016676

EOB

?) SS-S P-76 10:38 PRGE 70
[) &N

0 TYPE
.SBTTL BINARY TO OCTAL (ARSCII) AND TYPE

$ 3 IR IR R RREE R R RERERE RS HRE SRR E 4B
;#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT

§:2$$g65Seggﬁ{éﬂﬂaggéRTgNgE}EgEsagPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

s #CALL:

‘% MOV NUM, = (SP) s s NUMBER TO BE TYPED

' ¥ TYPOS :sCARLL FOR TYPEQUT

g BYTE N :sN=1 7O & FOR NUMBER OF DIGITS TO TYPE
, * BYTE M +sM=1 0RO

¥ 13 1=TYPE LERDING ZEROS

;: s s 0=SUPPRESS LERDING ZEROS

: #§TYPON---<ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS RS THE LAST
; #$TYPOS OR STYPOC

s #CALL:
D MOV NUM, - (SP) : +NUMBER TO BE TYPED
s ¥ TYPON :sCALL FOR TYPEOUT
;i
;:é;zfoc---snrsn HERE FOR TYPEQUT OF A 16 BIT NUMBER
s MOV NUM, - (SP) : sNUMBER 70 BE TYPED
Ly TYPOC t 1CALL FOR TYPEOUT
§TYPOS: MOV 3(SP),=(SP) : :PICKUP THE MODE
MOVB  1(SP).SOFILL  ::LORD 2ERO FILL SWITCH
MOVB  (SP)+ SOMODE+1 ;:NUMBER OF DIGITS TO TYPE
ADD 82, (SP) : ADJUST RETURN ADDRESS
BR STYPON
§TYPOC: MOVB  sl,SOFILL -:SET THE ZERO FILL SWITCH
MOVB 86, SOMODE+] ::SET FOR SIX(B) DIGITS
STYPON: MOVB 85 SOCNT ::GET THE ITERATION COUNT
MOV R3,-(SP) ;3 SAVE R3
MOV R4, -(5P) ::SAVE RY
MOV RS,-(SP) +sSAVE RS
:gge 33ﬁ005+1,nq :1GET THE NUMBER OF DIGITS TO TYPE
ROD 86, RY : :SUBTRACT IT FOR MAX. ALLOWED
MOVB R4’ SOMODE ::SAVE IT FOR USE
MOVB  SOFILL,RY :1GET THE ZERO FILL SWITCH
MOV 12(SP1),RS ; sPICKUP THE INPUT NUMBER
CLR R3 : :CLEAR THE OUTPUT WORD
18: ROL RS : 'ROTRTE MSB INTO “C*
BR 39 ;G0 DO MSB
2%: ROL RS : 'FORM THIS DIGIT
ROL RS
ROL RS
MOV RS,R3
38: ROL R3 «sGET LSB OF THIS DIGIT
gsca ;onoos “TYP§ THIS DIGIT?
PL S ;;BR_IF NO
BIC 8177770,R3 - :GET RID OF JUNK
?"5 4§ : *TEST FOR
S R4 : 1SUPPRESS YTHIS 0°

BEQ Y :sBR IF YES
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MAINDEC-11-DoRDL-A MACY1l ETLTB?) 25-SEP-76  10:38 PAGE 71
DZROLR. P11 BINRRY TO OCTAL (RSCYI) AND TYPE
2383 016616 005204 43: INC RY ;3DON' T _SJPPRESS ANYMORE 0'S
2384 Q16620 052703 000060 BIS 8'0,R3 *MAKE THIS DIGIT RSCII
2985 016624 052703 000040 c$: BIS 8’ R3 ,,HQKE ASCII IF NOT ALREADY
2936 016630 110337 O0IEE7Y MOVBE  R3,&% +SAVE FOR TYPING
2387 O016E34 104400 016674 TYPE 8¢ ..co TYPE THIS DIGIT
2982 016640 105337 016676 7%: DECB iocnr : COUNT BY I
2389 Ol6BN4 003347 8GT 2% ,,BR IF MORE TO DO
2990 0166NS 002402 LT 6% :+BR IF DONE
2991 016650 005204 INC RY ,,xnsuns LAST DIGIT ISN'T A BLANK
2332 016652 00074 BR 2% GO DO THE LARST DIGIT
2993 016654 012605 &3: MOV (SP)+,RS : :RESTORE RS
2994 016656 012604 MOV (5P)+. RY : 'RESTORE R4
2995 016660 012603 MOV (SP)+.R3 : 'RESTORE R3
293 016662 016666 000002 DOOOOM MOV 2(SP) 4(SP) ,,ssr THE STACK FOR RETURNING
2987 016670 012616 MOV (SP)+. (SP)
2998 016672 000002 RT] : RETURN
2939 016674 000 gs: .BYTE 8 ,,sronnce FOR RSCII DIGIT
3000 016675 "BYTE : TERMINATOR FOR TYPE ROUTINE
3001 016676 000 SOCNT: .BYIE O :10CTAL DIGIT COUNTER
3002 016677 000 $OFILL: .BYIE O .,ZERO FILL SWITCH
3003 Cl&700 000000 SOMODE: .WORD O : :NUMBER OF DIGITS TO TYPE
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MAINDEC-11-0D2ROL-R MACY1l &7.722) 25-SEP-76 10:38 PAGE 72
DoRDLA. P11 TRAP DE2ODER
gggg .SBTTL TRAP DECODER
H o 303 6 36 3 96 36 3% 36 36 9% 3 96 3% 96 396 3 3 36 9 3% 9 36 3 3 % 3 36 3 3 3 9 3 3% 3 3 % 9 % 3 % % 5 3% % 3 % % 3% % % % % %% %% %% %%

o7 t§THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP® INSTRUCTION

08 :#AND USE IT TO INDEX THROUGH THE TRAP TRBLE FOR THE STARTING ADDRESS
3009 :#0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
38%? #G0 TO THAT ROUTINE.
3012 016702 010046 §TRAP: MOV RO, -(5P) :SAVE RO
3013 016704 06600 000002 MOV 2(3P) RO ,,GET TRAP ADDRESS
3014 016710 005740 TST -(RD)' : 1 BACKUP BY 2
3015 016712 111000 MOVB  (RO),RO : 1GET RIGHT BYTE OF TRAP
3016 016714 006300 ASL RO : 'POSITION FOR INDEXING
3017 016716 Ol6000 016724 MOV STRPRD(RU) RO .,INDEX 70 TRBLE
ggig 016722 000200 RTS RO :1G0 TO ROUTINE
ggsg .SBTTL TRAP TABLE
3022 -#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
3853 :#BY THE "TRAP™ INSTRUCTION.
3025 . ROUTINE
3026 i eccanoC
3027 01674 $TRPAD:
3028 016724 015724 STYPE .,anL TYPE TRAF+0(104400) TTY TYPEOUT ROUTINE
3029 016726 016500 STYPOC ::CALL=TYPOC  TRAP+1(104401) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
3030 016730 016454 §TYPOS ‘:CALL=TYPOS  TRAP+2(104402) TYPE OCTAL NUMBER (NO LEADING ZERGS)
3031 016732 O01€514 STYPON ,,CRLL TYPON  TRAP+3(104403) TYPE OCTAL NUMBER (RS PER LAST CALL,
3033
3039 016734 014522 SROCHR :;CALL=RDCHR  TRAP+4(104404) TTY TYPEIN CHARACTER ROUTINE
3035 016736 014642 $ROLIN ,,VQL5=RDLIN TRAP+5(104405) TTY TYPEIN STRING ROUTINE

3036 06740 Q18014 SROOCT  ;; CALL=RDOCT TRAP+b(104406) READ AN OCTAL NUMBER FROM TTY
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MAINDEC-11-DSROL-A MACY1l 27(732) 25-SEP-76 10:38 PAGE 73
D2ROLA.P11 POWER DOWN AND UP ROUTINES
33835 .SBTTL PUWER DOWN AND UP ROUTINES
3039 HH 31T 22 R R R R Y R R R R R Y R X R Y IR RIS AT L
3040 :POWER DOWN ROUTINE
3041 016742 012737 017106 000024 $PWRON: MOV $$ILLUP, 28PWRVEC ;:SET FOR FAST UP
3042 016750 012737 000340 000026 MOV 8340, 28PURVEC+2 ; :PRIO:?
3043 016756 010046 MOV RO, -1SP) : 1PUSH RO ON STACK
3044 016760 010146 MOV RL,-(5P) :1PUSH R1 ON STACK
3045 016762 010246 MOV R2. -(SP) :*PUSH R2 ON STACK
3046 016768 010346 MOV R3,-(SP, s PUSH R3 ON STACK
3047 016766 010446 MOV R4, -(SP) : 'PUSH R4 ON STACK
3048 016770 010546 MOV RS, -(SP) : 1PUSH RS ON STACK
3043 016772 017746 162142 MOV JSUR, = (SP) :1PUSH @SWR ON STACK
3050 016776 010637 017112 MOV SP, $8AVRE : 'SAVE SP
3051 017002 012737 017014 000024 MOV #SPURUP, JPWRVEC' i SET UP VECTOR
3052 017010 008000 HALT
ggga 017012 000775 BR .2 : sHANG UP
3058 - 3693 36 963630 9 3 3 36 36 36 3 3 3 3 3 3 3 6 3 33 3 3 363 3962 W W WAEEEIEEEEEREEEEEEEEEEER
3056 :POWER UP ROUTINE
3087 017014 012737 017106 000024 S$PWRLP: MOV $SILLUP, 98PWURVEC ;:SET FOR FAST DOWN
3088 0i7022 013706 O0.i71i2 MOV $SAVRE, 5P - 1GET SP
3059 (017026 00S037 017112 CLR $SAVRE :*WAIT LOOP FOR THE TTY
3060 017032 005237 017112 18: INC $SAVRE t1WAIT FOR THE INC
3061 017036 001375 BNE 1§ L 1OF  WORD
3062 017040 012677 162074 MOV (SP)+, SWR : 1POP STACK INTO ISR
3063 017044 012605 MOV (SP)+4 RS . 'POP STACK INTQ RS
3064 Di7046 012604 MOV (SP)+ R4 : 1POP STACK INTO RY
3065 617050 012603 MOV (5P)+ R3 : 1POP STACK INTO R3
3066 017052 012602 MOV (SP)+ R2 : 1POP STACK INTO R2
3067 017054 01260 MOV (5P) 4RI +:POP STACK INTO RI
3068 017056 0126 MOV (SP)+ 'R0 : 1POP STACK INTO RO
016742 000024 MOV #SPWRON, J8PURVEC' : :SET UP THE POMER DOWN VECTOR

12737 000340 000026 MOV 340, 8PURVEC+2 ;:PRIO:7

2
JD
OO0 O0O0O00000000C0O0L0O0O0O0000
2
n
N
[N
~

3070 0 .
3071 017074 104400 TYPE :REPORT THE POWER FAILURE

3072 017076 017114 SPURMG: .WORD  SPOWER : sPOWER FAIL MESSAGE POINTER

3073 017100 012716 MOV (PC)+, (SP) : 'RESTART AT BEG2

2074 017102 002256 SPWRAD: .WORD BEG2 : 'RESTART ADDRESS

3075 017104 000002 RTI

3076 017106 000000 SILLUP: HALT +: THE POMER UP SEQUENCE WAS STARTED
3077 017110 000776 BR -2 ;1 BEFORE THE POWER DOWN WAS COMPLETE
3078 017112 000000 §SAVRL: O :1PUT THE SP MERE

3079 017114 DOSOIS 047520 042527 SPOWER: .ASCIZ < 15>¢12>"POWER"

3080 O17122 000122

3081 .EVEN

3082 .EVEN

3083 017124 000310 DIST:  .BLKW 200, s STRTE-WIDTH DISTRIBUTION

%ggg 017794 010000 BUFFER: .BLKW 4J36. : BUFFER AREA

3086 000001 .END
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DZROLA. P11 CROSS REFERENCE TABLE -- USER SYMBOLS
RBASE = 170400 S22s 619 BBO 710 71l 712
ACOWI = 000000 BIS  BB2
ACDW2 = 000000 619
RCPUOP= 000000 619 &M
ROBUFF 001222 712¢ 937 1020 1074 1097 1115 1132 1173% 1179 1247% 1258 1403  14bls
1470%  1472¢ 1546+ 1597¢ 1el0  1650¢ 1659 1668  17i1 2039
ADDWO = 0OODOD 619
ADDWI = 000000 619
ADDW10= 000000 613
RDDW11= 00DO0C 619
ADDW12= 000000 619
ROCW!3= 000000 613
ADOW14= 000000 619
ADDW15= 000000 619
ADDW2 = 00000 619
ADDW3 = 000000 B19
ADCWM = 000000 619
ADDWS = 00000 613
ACOWH = 000000 619
RDDW? = 000000 613
ADDW8 = 000000 619
ADDWS_= 000000 619
ADEVCT= 000000 613 625
| RDEVM = 000000 619 66l
 RDST1 001320 7118 1460%  1469%  1471%  1655#
| RENV = 00000 619 B30
| RENVM = 000000 613 631
| RFATAL= 000000 619 622
AGAIN 007040 17028 1731
AGATST DI1674 21948 2229
AGTST 011706 1427% 444 1454 2195 21968
AMADR1= 0DDOOO 619  BY?
AMADR2= 000000 619 651
AMADR3= 000000 619 5S4
. AMADRY= 000000 613 657
| AhAMS1= 000000 619 B4l
AMAMS2= 000000 619  BY9
AMAMS 5= 000000 619  BS2
AMAMSY= 000000 619  _B55
| asG  Olele? 767 22438
, AHSGRAD= 00000 619 627
AMSGLG= 000000 619 628
AMSCTYz NONSID 619 62l
AMTYP] L0000 619  BY2
000000 619 650
AMTYP3z 000000 619 653
AMTYP4= 000000 619 656
S = 000000 613 624
RPRIOR= 020300 5248 BI19 714
RPTCSUz 2831 2926
' APTERV= 0000 2702  28I4 2882 2924
RTE17= 000200 B32  2923s
RPTSPO= 000100 2816 2884 29258
RRGUND 007162 1727 172308
RSPCH 013522 1501 23398
AEWRES= 000000 619 632
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DZROLA.PLL CROSS REFERENCE TABLE -- USER SYMBOLS

RTESTN= 000000 619 623

ATMSG  (0l2gsy 1543 22704

RUNIT = Q00000 619 b2b

RUSWR = 000000 619 b33

RVECT1= 140340 Sa3s 619 eS8 713 715

AVECT2= 000000 619 659

BASEBR 001326 7148 1056 1067 1475%  I476%
SECH 001336 7188 1317 1318 1845 1576 1577 1869 1893 2027 2150
GIN 001620 S36 7898 2196

BEGINA 005260 87?7 14318

BEGINC 005036 880 13824

BEGINL 002556 9258 1424 1434

BEGINN 005646 886 1499

BEGINS 005716 889 15094

BEGINW 0OS34b 892 14484

BEGIN2 001626 538 7918

BEGL 005222 868 883 14224

BE G2 002256 537 764 BeSs 3074

BITPNT DO1416 7428  1e4b* 1649 1672 1673%

BITQ = 00000l 4958 1017 1035 1059 1068 1088 1104 1108 1iee 1123

BIT0O = 00000l 4858 495

BITO0l = 000002 484s 43y

81702 = 00OCOM 4838 493

BITG3 = 000010 Yges 492

BITON = 003020 4Bls 491

8170S = 000040 4808 490

BIT06 = 000100 4798 489

BIT07 = D0G200 4783 488

BI108 = 000400 4778 487 2658

81109 = 001000 4768 486 26bb 2732

BIT1 = 000002 4348

BIT10 = 002000 4758 2710

BIT1l = 004000 Y748 2673

81712 = 010000 4738 1928

BIT13 = 020000 4728 1388 1404 2717

BIT14 = 040000 4718 935 2644

BIT1S = 100000 4708 966 994 1107 1120 21?7

BIT2 = DOOCO4 4938

BIT3 = C00010 4928

BITY = 000020 4318 959 1170 1172

BITS = 000040 4904 951

BIT6 = 000100 4898 943 1035 1039 1059 1068 1086 1088 1398

BI1T7 = 000200 4884 991 1039 1107 1172

BIT8 = 000400 4874 51

BIT9 = 001000 4864 989 1108 1171

BK3 005750 15168 1527

BPTVEC= 14 S0z

BUFFER 017744 igig :lagés: 1718# 1733 1761 1830 1842 1844 1872 1883 1884 1885 1907

BUFF1 013643 1813 c4174

BUFF2  01367] 1906 24ess

BUMPRD 0OS410 1425 1442 1482 14578

BYPRSS 005602 1466 [4824

BiO 011324 2i02s 2103

Bil 011360 cllies 2113

CH 012207 1390 22b3s
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012271
001366

012375

1861
7308
1695#
7258
7268
16818
16924
761
1157
1608
1706
1155
4108
Yils
841
1629
1822
1909
7398
1768
1248
Y178
1773%
1332
11248
7408
1712
1714
17078
1811

MACYLl 27(7232)
CROSS REFERENCE TARBLE =-- USER SYMBOLS

2273
1317%

1502#%

1558

25-SEP-76
1S17% 1598
1S03% 1506
1817 1530
1201 1213
1199 1211
2870
2870
24074
1325 1567
1283 13778
820
24994
1769 1775
165S2*
17228
1913 19224
700 706
24834
8cB8%  1406%
1814 3083
819
2509¢
107S 20808
1S64%  1568#
c06e#
1582  1585#
1626 16368
804
19734
1779 1794

1660

1Slex
1564

leed

1224

1571

1783

eslcs

c688#

1655
16CS*
1938%

1806

KOB
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1934

15838

1575%

1238

1236

1647%

1787

2709x

1935#
1610%
2008#*

1867

1935

154y
1677%

1252

1249

1649

1790

1994x
1613¥

1973

1962
15¢e8

1274

1260

1650

1801

1614+

22874

1995+
1574%

1286

1284

1672*

1851

1615%

1393%
1S7¢%

1297

1295

1980

1955

1615%

1934

1308

1306

1983

1358

1620

2028#

1334

1547

1986

21208

1665

2506

204Ss

202t s

1989

2000#




FIRST
FIXADR
F IXONE

E%RG
TDAT
GETEDG
GMSG
GNS =
HAFMSG
HALF
HERD]
HERDS
HT =

INRNGE

MRINDEC-11-DZRDL-R
DZRDLA.P1!

Edkvec- BR5084

001346
005466

§8§:72
10030
006324
012141
ERELEE
012565
007500
013724
013503
000011
014452
0072

822000800000
szgwgszgem%
~J I’UB WL t-%o—-(nr-o—}
WINWO— L3N0 L £ L0

pocoooooo
NRENEG
R

Q)
253
£9Ye

15

33
7228

1458

S?
78
18748

1518

832

MACY1l 27(7232)
CROSS REFERENCE TARBLE -- USER SYMBOLS

1558
ik
1690%
1467 4%
14688
B36#*
1882
1578
22534
3028
23108
17974
24354
23964
2829
2lyl#
17438
B01#

25-SEP-76
818 829%
1756 1758%
853% 1809
15978 1936
3029 3030
2870

2l43x 2146
802+

1484

2870

19154

1918 20934
1262 1266%
1327 1889+
1748% 1782
S00# 04
1480

LOb
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896 897# S12%
1870

1995
303! 3034 3035
c498s
1630% 1895 1897%
1892 1894* 1300
1797

910% 911 1457

2649

3036

1901

1465+

ceS0% cbS2x  26S5%

1480%
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DZRDLA.PLI CROSS REFERENCE TARBLE -- USER SYMBOLS

NOIMSG 012016 1500 2eldss
NOITST (010300 1508 1934%
NOI1 010502 1978¢ 1999
NOIB 010564 1348 1350 1352 1992
NONE DOlE!Le 772 774 78648
NOTNAR 007260 1747 1753
NOTNEM 5!7?%0 1839 18448
NOTOK  (071SM4 1724 17288
NOVTSS 002202 84y 84?7 852 8C5Cs 321
NXTCMP 010102 169]s 1899
NXTCVY 6600 16558 1669
NXTSTR 00765¢ 18318  IB4S
NXTY! 007606 18168  [Be!l
NXTB 010064 18878 1904
OFFERR 004672 1337 1339
OFFOK  00M700 1338 13418
OKAY 007146 1717 1719 17258 1729
OKRYD 011420 2leS 21278
OKMSG (012364 1341 1556 1781 1796 1808 1868
ONAD 012711 2072 c3chs
ONES 014455 cle7®  2133% 2134 cl3b*® 2145% 2501
QuUTY 01430 7478  1678%  1687%  1741% 1786 1789
JUTMSG (012532 1791 23058
PC =%00C007 4298 763% 769% BYcx 84S# B4B*
S60% 967% 995  1009% 102l®  1032%
1144 1177%  124B¥  1259%  12B3%  1332%
; 1434% 1440 J442%  I4S0%  JMSl®  14S2o%
| 1667 1559  1672% 1678%  16Bl® 1691
| 1790# 180l1# 1B8l1% 1817% 1B19% 1823%
1932%  ]1936% 1937%  1939%  ]955% 1358
clc4* 2078% 208S#% 2090% 2115% 2147#
; , c’8lx 2819% 2B838% EBH§1 2852 2899*
PEAK DO1I402 7368 1951 1853¢# 195 196 1977%
PERCNT 001426 7468  1641®  lbM2®  1B4H3®  leN4®  ]E4SH
PIRG = 177772 4Y1Ss
PIRQVE= 0C0240 S0Ss
PLUS 007672 1836 18388
PLUSR2 011300 2094 c0S6s
POPRO 001636 784% 787
| PQS 011406 clel 212o4s
POSPER 010366 1952 19548
POSFMS 010354 1949 19518
PCSRe  (C6006 1522 1S24s
PRO = 000000 4328
PR]1 = (000MD 4338
PRe = 000100 Y348
PR3 = 000140 4358
PRY = 000200 4368
PPE = 000240 ~437%
PR6 = 000300 4368
PR? = 000340 4398
PS = 177776 4ice 413
PSW = 177776 4138 B72% 1033  10S6®  10S7%  1067#%
PWRVEC= 00002H SC-s 807#% B0B#®  3041% 3042% 30Si#
GJEST DleleS 786 833 c24es
RAND 010710 1703 2015

1971

1792

857%
1041 #
1374#%
1492%
1617%
18S1#*

S60#

162*
c8684#
1986%
1670

1073¢
3057+

c28Ss

1799

864 x
1044 %
1375%
1€18%
1635#%
1908%
1972%
c2l3x

EN

1385+
3069+

3#

oOw

O nuoour-—
WOoWnm
Mo M M

11%
74%
1b#
18#
q7#%

== L) 0= p—a ps pumo Pt psr
DO NDO DUV

2089+
3070+

924 %
1075%
1423#%
1521#
1769¢#
19]13+#
1930#
2223+
307
2006#

932%
1095*
1424#
1526#%
1775#%
1914
1995
cces

2007%

44 %
1112%
1425#%
1528#%
1783#%
1918+#
1999+
2719%

952 %
1135%
14334
1536#
1787%
1921 %
2009#
2725+
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DZRDLA.PLI CROSS REFERENCE TABLE -- USER SYMBOLS
RBEG 001634 790 792
CHR = 1Q440M esb 30848
bEN = 1044 2 ;7 {0 3835!
= 1044 8 1511 1S1M 303b#
READ 00?.“3 17348 1772
RELACC 007636 1810 18274
REST1 002206 838 856#
RESVEC‘ 000C10 4994
REY 006500 162? 16354
RETERR 003704 1142 liyys
RETURN 001610 7854 1396 1607 1656 1701 2035
RMS 001400 7358 1948 1950% 1954 967 1976# 980* 5983i 1996% 2004 2005+
RHR 0C1372 73cH gbl® 1704 2015+ Olex  2017% 018 g2l
RNB 0C1374 7334 gbax 2015 2018  2019# 2020* cae
RNC 001376 73448 Be3x 2016 2019 2021% 2022% 2023#%
FST 011254 763 769 20874
RO =%00000C 4208 756 757# 758% 759 765 771 784% 843 846 849
853 860% 873# B74# 875 878 881 884 887 830 915#
923# SB9* 932# 997%  1020% 103is  [OS4x  1074#  1109% 1110# ]]1]5#
1132%  1171%  1175%  1179% 1327%# 1328% 1329 1377% 1378% ]386%  1387#
1398 1399 1403% 1406 1409 1482% 1486 1488% 1489 1490 1493
1599%  1600# 1601 1602%  1603»  16C6# 1611 1648  1667% 1670 1679¢
1692%  169S%  1p96%*  1697%  |6SB® 1699 1700% 1730% 1732% 1771%  1BOO#
1816 1830% 1831 1834% 1841 1844 1872% 1874 1880% 1883% 1688
1910% 1916 1917 1922%  1924%  20°6% 2C27% 2028 2029% 203l c032#
2040% 2053% 20S4® 20Se® 2057 2067 2220® 2223 2603 ce07% 2610
sg?gl Sg?g: gg&EQ 2763 2764  2765% 2766 2767 2772 2777%  2779%

8 2823 cBce* 2878 28tb® 2890 €891 2BI3% 284+

4 3015 3016# 3017% 30:8% 3043 3068#

Rl =+0CC00! 4ols  l4ld#  [4]15%  1N83% 1484 l4gb*  14B7% 1488 1493 1494 1654+
1693  1702% |722% 1725%  |733% 1734 1760 1815#% 1820+

1834 1835 1873% 188l1% 1886#% 1903% 191S#  1919%  1923% 1926% 2052+

2159% 2160 2604 2608% gcblex 2bl4® 2616 b19% 2622 2beS# 2879

e
R2 =%000002 Yoos  1257# 1258 1267 1268 1e78% 1279 l
1Se7#  ]571%  |S79%  ]SC86 15c3# 1589 1704+# i

l

W
O
-
n
W
o
P
w
e
[l ol

331# 1400%  1417%  ]5]19#
705% 1707% 1711% 1713
1718% 1720 17348 1725 1736%  1737%  173B% 739 17438 17444 174G#
1783 1774% 1782%  |78S%  1786%  |789%  1797# 798 1799% 1800 1816#
1832¢# 1833 1850% 1874# 187S#  1876% 1877% 1878% 1879% €30 1887#
1954#  1957% 2093 2095% 2096 c0g3# 2099 c2l00® 2101 2104 clcl
clcb# 130 cl3ex 2152% 2156# 2158% 2159 260s 2609% 2613¢ cblS#

R2POS  00E306 1687 15894
| R3 2000003 4eds | ?5! 187 1S80% 1583%  1620% 162; 1629% 1630 16868 1723+
17e2¢ 176 l6cB% 1838 1840%  1B46#  1847¢  1B-8%  1849#¢  18S0 1865
1890 1891% 169 894 5893 897 50331 cl0S+ 2l06s 2107# 1C8#
cllls 2114 2561 bos 56 # S €571 €573 2575# 577+
| c975% 2976# 2979% 29B4¥ 2985% 2986 e93S% 3046 3065+
RY =%.000004 Y248 125l 1272 12738  ]1So4%  I554 15398  ]1659%  l660%  166l®  1662#
! 1837+ 5238 1640 58341 900# 1902 €%l 2963% 296M®  296S% 2966
2983+ 91# 2934+ ? ket
RS 27000005 42Ss 1155« 11S7# 1188#¢ 1190% []199% 1201# l2ll# [213% |224® 12264
1249+ l%SEi 1260%  1274#  |2B4#  1236%  1g9S#  1297#  13C6®  1308#  1320#
1346¢  1350%  13S2% 1360«  J3eM#  JSCS#  [S-7#  1SeS# 1569  1S7M 1575
1675+  |B4l#  ]B42¢# ]1843%  1BS3 1859¢  1Be0 18cS# 1901+ 1902 1934
1981#  1984#  1987¢ 1992 e0l0¢ 2026 e046¢ 2049 20S0 2059 2060#
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<ROLR.PlI CRISS REFERENCE TARSLE -- USER SYMBOLS

23.0r 2972 2973 297us 833; 23993¢ 3048  3063¢

Rb =.000006 4268 428 795+ 7S6#
v =%00J007 4278 429
SRRSUB 00650 1320 1323 1565 1569 164ls 1978 1981 198y 1987
SAR! D06E30 16468
SETRR D06256 15818 ]S84
SEYCH 012232 1837 22678
SETMSG 012036 1810 c238s
SETIR 006156 1520 1521 iSe4s 1581
SETB 006220 1360 1364 18748
SHIFT 006702 1671 16738
SKIPST 00:13¢0 <238 169ls  17S1¢ 177 177?
SiPMcG QiMle 1776 22908
SLASH  (1232% 781 1858 2278s
SP =%000006 4288 756# 762% 768% 776# 783 784 739+ 817# 825 829 873 896#%
903 Q04+ 9]2 920 1043 1065 1077 1094 1143%  1391%  1409%  1436x% 1467
1512 1518 1530+ 1538# IS49+  162l# 1630% 1763% 1853% 1BeO* 1962% 2067% 2073
2S33% 2534# 2537% 2538% 2539 2543% 2S44% 264§ 2548 2550 2552% 2561% 2566
2s7?7 2578 2579% 2SB0% 260I® 26C2% 2603 2604%  260S% 2607 2bl0% 2618% 2619
ebel gbog¢  2baM 2besS b2k cb43* 2652 2654 2655 2684 2685 2689% 2714
27348 2737%  2753% 2758B% 2779 c783% 28le® 2813 2823% 28¢5 28¢2b 2827¢ 2829
2831 833 2829 cB4l® 2843» 28Sl¥ 2855 2859 2860 2864 2878 2879% 2886
28878 2898 2B99% 2900* 2910 291i# 2916 2917 2952 2983 2954 2355%  2960#
2961 2962% 2968 2393 2994 2995 299% 2997% 30l2* 3013 3043%  3044% 3045
gg;g: 3047  3048% 304G 30S0 3058 3062 3063 3064 3065 3066 3067 3068
, SPRCE  0l22]2 1408 cobYs
D0:140E 7388 20S0# 2057 2506
STRCK = 301180 4038 762 768 793
STATE Dlele? 1759 22608
STKIMT= 177774 LIGT |
, STREG DR:3i6 7108 Q75# 981 990+# 994+  100S* 1006 1017¢ 1018 1035% 1036 1038 1059#%
1060 1062 1068¢ 1069 1072« 1088% 1089 1091 1104 110S 1108 ]le2x 1123%
1126 11338 1139#  [180 1170% 1180# 1383%  1399#  1401®  1M36 1459%  1468%  1601#
1608  1657% 1663# 1699% 1709% 2031% 2037% 2073 S0y 2sCe 2509
SWCIST DOo7tss 1807 18098
SR 001140 599s 773 776 783x 797 819# B2l 8274 B34Ys 1386 1388 1404 1502
1928 2644 2658 2669 2666 2673 2710 e71? 2729 2732 3049 3062#
SWREG DOC17e 5348 827
S0 = 30C031 4678
SO0 = 002001 4578 46?7
Sk0! = (300002 4568
Ci0c = DOODOM 4558 465
SWO3 = D020I0 4S4g Y64
S04 = D00C2O 4538 463
SKOS = 000040 4528 462
SWde = 000100 45is :26
SRC? = 000200 4508
SWo8 = DOO400 4498 459
SWO9 = 001000 Y488 458
SWl = 000002 4668
SWI0 = 002000 Y478
Cudl]l = 004000 Y468
SWil2 = 010000 4Y4Se
S413 = 020000 4448
SHld = ON0000 4438
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SWiS = 103000 4428
Sl = C000ON 46Ss
SKH3 = 002010 4e4s
S = Yols
SiS = Nbcs
S = DO0100 Yple
Sk? = 000200 4608
S8 = 000400 4598
SW3 = 001000 458s -
TRDDR  00137C 7318 o0 1382%  (422#  IN3l% 448 J4SC+ 1609
TBITvE= O0D0!Y S00s j
TEMP 0013Se rl=al Q754 977% 1097 1261 1264 1270 1271 127¢% 1322# 132S# 1326# 1329#
1331 1347%  1363% 1504+  |Sieéx  1Su9 1897 723+  1728%  2030% 2039¢ 2042  2043#
2044e 2045% 208!
TENS 014454 cic8®# 2137 2138 2l40%  2144#  2500s
TEST 003662 935 1009 1021 1095 ille 11408 1177
TESTRD 002422 8958 1423 1433 1450
TESTIT D03654 32 944 952 360 S67 1139
TES 011434 21308 2135 c2l39 cive
TXKVEC = 000060 c07s
TOMSG 012323 15813 22798
TPVEC = DO0O6Y S08s
= 00003 5068 805+ 806+
TRTVEC= DOODIM SOls
TRY 006542 16488 167M
TRYRG 002276 g870s 894
TST1 002556 929s 930
ISTI0 003044 10028
1ST11 003110 10168
ISTi2 003140 10268
1ST13 00332 1042 10498
TSTIN  DO4OM 1076 10848
TET1S 003s0e 1093 11038
1ST16 D03ISS6 11198
1ST17  D03706 11508 {183 1154
TST2 D0cte2 Nis
15120 003760 11688
75721 004040 11868
15122 (OON070 11973
18723 004120 12098
ST 004150 12228
1STeS 004200 12348
1ST26 004230 12458
1S127  QON4SMH 12938
Y573 0026ME 9508
7ST30  DONSOM 13048
TST31  OOMSNM 13158
1ST32 DOOM70M 1340 13458
1ST33 Q04744 13588
ST 00S002 13708
T1ST4 002664 9c8s
1575 002702 %S
€76 002720 9728
€77 003000 982 Q88
'=T8 010130 1896 1898s
TrPBRD 007272 1742 1752 17568
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CROSS REFERENCE TASL

MACY!L1 27\73€)
761 767
134! 1384
1837 1543
1788 1791
1867 1869
2066 c07e
771 2774
1536 16208
2760 2784
30318
778 906
196N 2068
i3l cl43s
1938 19478
1526 15288
7498 942
7168 901
2156 2179s
2158 ci184s
2152 2189s
7138 94
16078  1656¢
7158  1463%
1865 21768
1969 2174s
1867 2iy9
1554 2i75s
842 BYS
193! c4lls
8S0 g53s
7178 1462
1192 21638
21658
1254 clbBs
1299 Y4
1203 1288
1228 1240
1276 21708
1159 1215
1236 2i71s
864 FICET
7448 789+#
7208 1688%
1788 2299
11468  144]
569 CESSs
2904 2919
2875 28778
28738
819 o874s
2725 28768
G968
6608 B8ssS
59!8s
5938 B8S*
20s1ls 2082

778
1390
1556
1794
190S
2084
2776
1960
30298

1393
2075

2009
1591

1071
1459

1034#
17C1»
1464

2173s
848

1463
2lb4s
1310
21668
791%

1755+
1454

1468

899
2504
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78. 7386 B4
1408 1413
1558 1629
17396 1803

1480 1461

1058 1066% 1071
1477%  1N7B%  1479%
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1785 1798
1469 1470

901+# 981%  1038#
2506  ¢509
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2744
2853
795

934+
1128

2678
30764

e’?eM
2585
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930%
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2585
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2680#
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2884
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2b70% 28%2  2707#
e71s%  271% 2744
2735 2737 27
Bl 959+ 966 #
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c083% 2668* 2684+
c082x 2668 2b85#
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DZROLA.P11 CROSS REFERENCE TABLE -~ USER SYMBOLS
$MANS1 001224 b4ls
$ManNS2 001230 b49s
$MRNS3 001234 6524
$NAMSY 001240 6554
SMBRDR 001002 S678
SMFLG 016450 2874 2880 2315 2919
SMNEW 865008 25898
12l 278 2890% 2893
$MSGLG 00l2le b28¢ 2895+
$MSGTY 00117M b2ls 26888 289+ 2308 2912+
014772 cs87s
$MIYPl 001225 bycs
$NTYP2 001231 6508
$MTYP3 001235 BS3s
001241 6568
SMXCNT 015372 2681 cbdls
L_ 001154 60Ss 2841 2870
SNWTST= 000001 9268 9388 9478 9558 9624 %698 9858 999 1023s 10468 108ls 110Cs

1013»
11168 11478 11658 11838 1iS4s 12068 1219s% 1231% lc42s 12908 130ls 13128 1342¢

$OCNT  Dibd7b 2953« 2388% 30018
SOMODE 016700 2954s 2958% 2953  2966* 2977 3003
SOVER 015356 2695  26hl 2663 2679 26888
$PASS 001200 G248  Bale [372  I432¢ 1449 2062 2080  22i1% 2212% 2230 2675 2692
$PASTH 001006 5698
SPOLER D17114 3072 30798
SPRAD 017102 30748
SPURON 016742 807 30418 3089
SPURNG 017076 30728
SPRUP 017014 3051 30578
$OUES 001170 6128 2669 2585 2744 2870
SROCHR 014522 25338 30
SRDOEC= #a#u#x U 3037
SROLIN 014642 2518 3035
SROOCT 015014 26018 3036
= 000010 25548
SRTNAD 011776 22298
SROA = HEEEEE U 3037
SSAVRE= sesnt | 3037
$SAVRE [17112 3050¢ 3058  3059% 3060%  3078%
$SCOPE 015116 801 26438 .
$SETUP= 000037 bS0s GO0  gi: 803 @05 807 809 B0 e @13 209 2m2 259
2644 2707 2732 2739
$STUP = {77777 6808
§SVLAD 015322 2653 26828
$SVPC = 000214 543y 548
SR = 167400 3908 400 514 515 Sle 517 618 519 50 521 609 60 bl
8i0 B8ll B13 B4 93 2 91 83 Gk 973 989 1003 1017
1027 1050 1085 1104 1i20 1S 1163  1i87 1iSd 1210 1223 1235 1246
1284 1306 1316 1346 1359 1371 2202 2210 2202 2228 2230 2635 263k
2637 2638 2639 2bM4 265k  2bSB 2659  obb2  2bbd  obBM o671  gbre 2673
ghés oeBE 231 %% X3 00 201 202 20 & &N 2R W
_SSWREG 001216 328 834
$Z.RMK= 000000 2l 522 2639 2640 2660
$TESTN 001208 Bods 2683+
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borocs Pt 0RO Rocs reFERENdeSTABCE -~ Dotk syngoll e FAGE 86

STINES 001160 o0S# giue 97 3# 1003 108S# 1151 1169 1187%  1198# ;;10* 1223% 1235%  1246+¢
1294  1305# 1316%  ]1346%  1359% 1371% 2210% 2671# 2878 co8l% 289l

$7kB 001146 02 757 9e2 2520 2537 2S43

$TKS 001144 01 840* 871 916 980 * 1011% 1282% 2088% 2194% 2520 2535 2541

$TN = 000C3S 390s 400 926 930% 936 9424 Q47 9Sin qcS 9594 962 S6E# 969
9738 98¢ 98S 9898 599 1003 1013 10178 1023 16278 1042 104e 10504
1076 1081 10858 1093 1100 11048 1116 11208 11847 11518 1152 1165 11698
1183 11878 111G+ 1198 1206 1210 1219 12238 123l 12358 la4e 12468 1290
12548 1301 13058 13l¢ 13168 !340 1342 13468 135S 13598 1387 1371

$7P8 001152 6048  2I10M%  2ll4%  28SSx 2870

STPF..G 001157 6088 2808 870

$7FS 001150 6038 2102 elle 28587 2870

$TRAP 016702 80S 30128 i

STRP = D00007 30208 30298 30308 30318 30328 3034 30358 30368 3037

STRPAD 016724 3017 30278

$TSTM 001004 688

S$TSTNM D0110e C8ls 11S2% 2209% 2634 2660 2682 2683 2688 2692 2709 2744

STTYIN 014750 25be 2563 2580 25848

STYPBN= ®####s U 3032

STYPDS= sszass | 3032

STYPE Q15724 c808¢ 2901 3020 3028

STYPEC 016136 2838 284S 28¢e 2857¢ 2858

STYPEX 016204 2863 2865 2868

STYPOC 016500 29578 3029 N

STYPON DI158514 2959s 3031

STYPOS (016454 2952s 3030

SUNIT 001206 6268

SUNITM 001010 5708

SUSHR 001220 6338

SVECT] 001244 6588 1473 1475

SVECT2 001246 6598

$XTSTR 015126 cbH78

$SGETy= 000000 2c2es

SOFILL 016677 29538 2957% 2967 3002

SHOCAT= ae#ses U ob4Y 2719

. = 03779 c28s g2 43 SY4ys Sub# cyes S49s €8s CShs cc8s S&0s 5788 615

798 813 BlY 2230 2233 25028 2520 2584s 2585 259l 2691 269¢ 2744
57908 2870 29228 3053 3077 3083 3084a
.3ASTA= #auszs U 874 2877
-$X = J01000 SSSs 560
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COMMEN 18
DUMWRN 6838
ENDCON 18
ERROR Y048
10%6
ESCAPE 1t
GETPR] 18
GETSHR 1
MULT 18
NEWTST s
1116
POP 1
PUSH 18
REPORT 18
SCOPE 40Ss
1168
SETPR] 18
SETTRR 3020
SETUP 18
SKIP 18
1076
SLASH 18
SPRCE Si0s
STRRS 18
955
1048
1206
1344
2929
SWRSU 18
TRMTRP 30208
TYPBIN 18
TYPDEC 18
TYPNAM 18
TYPNUM is
TYPOCS 1s
067
TYPOCT 18
TYPTXT 18
SSCMRE g72s
SSCHTH g7¢0s
$SESCA 18
SSNEMT 1s
1116
SSSET 30208
SSSETH B3ls
$SSKIP 18
.EQUA 18
. 18
KT11 18
.SETUP 18
. SHRK] 18
.SWRLO g2es
SACT] 1s
.SAPTB 18
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1027
S10s
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1113
S10s
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968 383
1204 1216
962 969
1219 ledl
3063
3043 3049
o8 10Ce
1248 1293
3036
888 891
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S74 615
985 987
1118 1147
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2519 2525
1530 1538
962 %9
1218 1231
3036
1340

1549

985
1242

——
ngo
[ gt & )

399
1280

162!

999
1290

919

928
1013
1167
1301
263l

1630

bt s
wo
o ¥V ]

1040
1277

938
1015
1183
1303
2694

1763

936

S40
1023
1185
1312
2746

1853

1046
1342

982

947
1025
1184
1314
2793

1860

1042

949
1046

1342
2872

1362
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.SAPTY 18 3908 2870
.$ASTA is

.SCARTC 18 390% 526
.SCHTR 1s 3902 g72
.$0B2D 18

.$0820 18

.SDIV 18

.SEOP 18 3908 2197
.SERRD 1% 3908 2692
.SERRT 1s 3908 2744
JSMULY 18

.SFARM 3308

. SPOWE 18 3908 3037
.SRAND 1s 3908

.SRODE 18

. SRDOC 1s 3908 299!
.SRERD 1s 3908 2517
.SR2AZ 18

.SSAVE 18 3308
.$SB2D is

.$SB20 1s

.$SCOP 18 3908 2629
.SSIZE 1s

.$SPAC 3908

.SSUPR is

.$SWD0 3908

.STRAP is 390 3004
.STYPB 18

.STYPD 18 3908

.STYPE 18 3908 279)
.$TYPO 18 3908 29227
.$40CA 18
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173
114
1649
2022
1642
1614
2004
83
179
€733
1747
1671

840
2979

980
2143
1404

{334

187
145

el
1568
1798
2619
1645
1735
2043
982
1923
2?73

2058
11e7

1398
2755
2658
o884
1896

2844

822
1111
1653
1304
2574
2883
1070

2007
14

2017
1462

3076
1758

JO7

1471
2000

876
1269
1708

1717
2978

879
1280
1726
2041
2756

1836

1093
1729
2656
2932

974
1479
1692
2209

2913

g8e
1379
1731
2063
2778

1949
1337
1742
2669
3053
1487
1728
2210
14

1713
2036

2567

1603
1924

1667
2713

1576
2016

2765
1848

171
2bb
2307

2538

2194

1577
e018

3016
1875

1714
eb76
€982

2544

2984

888

1610
2019
1876

1721
2708

2552

2985

891
1418
1772
2139
2824

2094
1407
2761
1602

1828
2671

1141
1746
2545

2bbY

1668
2023

1722
2991
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2060 _

e B3 Ay adl me 207 28k

P S% S S8 e 770 @8 677 80 B3 B BA) B 142 M5 145

15 1g§§ 1§§§ Yo Y- 5. Y TN ST I Y ~~ SRR S-S v S -
103130 o 18 19 13 idg 1&g 10 1SR 1489 13 153 [sAl
1597 130 1308 1320 1323 1332 1334 1:8 1350 1352 1360 1364 1374 1423 14929
1926 433 1434 1491 14492  I480 1451 1452 1505 1518 1520 1521 1526 1598 1536
1547  ish5  1S69  1s78  1s8l 1S3l 1703 1769 1778 1783 1787 1790 180y 1811 1817
1819 1823  18tl 1308 1311 1313 1918 193 1937 1933 1956 1958  19%0 1978 1981
1894 1987 1935 1898 2009 2223 2719 2736 2819 2838 2848 2852 290

MOV I S A T S 283 764 791 785 799 B3I 80 803 804
g% g% 87 808 829 8l el4 817 B8i8 813 820  B2s @2 828 B82S
833 858 859 860 @61 82 863 873 835 89  B97 964 911 92 952
839 930 931 92 943 951 983 956 973 975 9% 98] 989 93] 957
1063 1017 1020 1031 1034 1035 1038 1039 1054 1056 1058 1083 1062 1066 1087
168 1071 1054 1086 103 1087 1068 1081 1097 1633  11o4 1137  1io8 1109 1115
1120 1121  lle2 1126 1132 1133 1140 1151  11s2 1163 1154 1169 1170 1171 1172
1153 1159 1187 1188 1216 1223 1235 1298 1281 1287 1288 1267 12706 1271 1273
1363 1308 1316 1317 1318 1508 1323 1327 1931 1346 1397 1389 1963 1971 15385
1586 1397 13% 1339 1400 1403 146 1409 1414 1432 1927 1430 1436 1999 1ug
1359 1468 1469 1970 1473 1477 1480 1482 [483 1486 1488 1439  ISD@  1SON 1509
1512 1516 1516 1517 1524 1626 1530 1538 iS4+  IS46 1549 1564 1268 1874 1879
1266 1283 1298 1897 1801 1802 1606 1807 1820 1621 1630 1841 1846 1660  i6Sl
1854 1686 1669 1660 1663 1679 1650 1684 1665 1695 1633 1700 1701 1702 170M
1711 1718 1732 1333 1?3 1%s0 1763 1774 1783 1788 1789 1797 1800  isl4 18IS
1816 1830 1831 183 1835 1840 1841 1850 1853  18ed 1872 1873 1874 1880 1883
e3¢ %% s led7 e les3  lesy  ig) g le% a0 [S0] a7 jolo  jals
1816 1833 1934 1936 1938 1984 1967 1868 1892 1994 1998 200 2026 28 i
233 0% % g9 50 208 052 2063 2064 2065 2067 9073 2082 2083 2098
5096 9i%% 5149 Sis2  oide  oib 129 5216 Saa0 5633 5634 o56]  S5as o6 5678
o790 gel  geSe  oeD3  oeDd 605 g7  gher  gkes  gead  gbk  cbdh  Z6M3 26
5052 5855 o6k "5 581 S58B4 o€ SegB 9689 9709 o704 9} s73r o753 s788
5767 9773 5777 9773 9783 9812 o813  06I8 o806 o84l 29878 9679 o8@k 5830 9835
8% 203 2 10 891 317 59 590  296] 95962 998 5975 9993 9934 9998
5336 9997 301 13 5301 O41 3098 30493 3044 3046 3096 3047 S04 3049 308D
301 3057 308 3Ci2 3063 3064 3656 3066 3067  30e@ 309 3070 3073

MOVE 812 1133 1475 162§ 185 1773 133 D104 2114 D637 5633  B6of 3871 2610 2683

2687 2?16 27eM 2823 2esl 2859 2873 2874 2876 2353 2954 2es? 2958 2959 2363

ﬁ%g 1523
RESET 792 8sh 865 979 1008 1281 2087 gcee

ROL 34 2bld  @26lS cbl? 297 2972 2973 2374 2976

RT] 754 785 826 253 e<8l 262a? 2690 e 2828 2938 307S

RTS 913 u 1135 1144 1375 1320 1492 155 1559 1572 1592 1617 1635 1675 1914
1921 1932 £9ﬂ8 972 974 1990 2010 20ey 2048 2060 2078 2085 2030 ells 2147
2162 2781 86 18 08

SuB ég?g éggg 1329 1545 1571 1585 1672 1761 1832 1842 1983 1989 2003 20S4

€..ag 1397 1599 1661 1697 2029
. TR&P 3020 3029 3030 303! 3034 3035 3036
18T 837 866 893 920 1262 1372 1467 1489 1586 1749 1756 1777 1792 1809 1870

1317 1948 1951 2059 2062 2080 2083 2lel 2130 els0 elsH 2180 2bel 2bSl 2675
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272y 2735 2785 2825 2833 2855 2888 2906 2908

c981 3014
1578 916 1006 1018 1036 1060 1069 1089 1105 2102 ella 2535 2341 ctee 2808
2880 2891 2904

93§511 lg?s lg?g éggg 5553 ég& Sggg 2359 239 2435 2442 2445 2448 2gusl 2454

.RSCI2 6;& 6;9 523 2235 223 ges? 2259 g2kl 2263 22bM g2k g57 2270 e2?
ee ce’8 44 2e8s 228 2290 2293 ee99 2305 2310 23l 319 e3eb e3e
2340 2371 e38¢ 2389 2393 2399 c405 2406 2407 2408 2409 c4ll c4le 2413
_ g4bl 2465 2469 474 2479 2464 249 o 2586 2587 2589 2789 3079
.BLKB 2584
.BLKW 3083 3084

.BYTE 581 see s8? S88 536 £97 605 606 607 608 630 X)) 641 642
650 bSe 653 655 656 779 780 907 908 1394 1395 1412 1413 1438
1533 1534 1541 1542 1552 15853 1624 1625 1633 1634 1766 1767 1856 1857
1864 1965 1966 2070 2071 2076 eC7? 2230 2247 2248 2249 2251 2es3 e4l7?
gggé 2438 2499 2500 250! es8e €583 2726 o727 2919 2920 c92l 2399 3000
.DSABL 2522 '
.ENABL 1 390 2520
.END 3086
ENDC 395 404 436 SiC 516 520 Sel See 837 542 S46 S48 553 555
§75 579 S81 609 ull bll ble 616 619 b4l 649 bSe bSS 658
660 661 bbe 665 680 7S] 780 781 799 800 803 80S 80?7 809
81l 812 B1S 836 8?7 880 883 886 889 892 903 908 909 918
82¢e 927 928 529 930 937 939 40 941 942 948 949 950 951
957 958 959 963 364 965 966 970 971 972 973 974 983 386
988 989 1000 1001 1002 1003 1004 1014 1015 1016 1017 1024 1025 1026
1043 1047 104 1049 1050 1077 1082 1083 1084 1085 1086 1094 110} i102
1104 1117 111 1119 1120 1130 1143 1148 1149 1150 1151 1152 1166 1167
11869 1170 1184 1185 1186 1187 1188 1195 1196 1197 1198 1199 1207 1208
1210 1211 1220 12l le2e lee3 leed 1232 1233 ie34 1235 1236 1243 1244
1246 1ev? 1291 1292 193 leH™ 1295 1302 1303 1304 1305 1306 1313 1314
1316 1317 1341 1343 1344 1345 1346 1347 1356 1357 1358 1359 1360 1368
1370 1371 137 1399 1395 13 1413 1414 1534 15835 1542 1543 1553 1554
1626 1634 16 176 1768 185 1858 1864 1865 1930 1966 1967 2071 2072
2078 2152 2154 2200 2201 ec0e 2204 2206 2c09 e2lS cel8 2219 2220 ecee
2230 ced3 25el e5el 2522 £5¢b 2554 2555 esbe 2564 2567 2569 2585 €591
2536 2629 2632 2b3S 2640 264y 2646 ges? 2bs 266l 2bba 2664 2666 2673
2682 2684 2688 269l cbde 2635 2698 c70? 2714 e719 2720 272l 2729 2739

391 930 2007 3813
oM 049 2050 Sk
.EGUIV 40M4 405 413 428 429 458 459 460 461 Y62 463 YeH 465 466
.EVEN 619 2339 2502 2790 2922 3081 3082

z
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LW
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LW~
o
W
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8
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o
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IF 391 402 468 496 517 519 520 s2l Y S35 Sl S4y S46 T
Sbl 574 578 s80 609 610 bl ;ég 16 618 b4yl 649 bSe 655
659 660 bb1 6te 663 665 68 9 780 794 799 801 803

807 809 810 8l1 813 83l 876 879 882 885 888 89l 902 907
917 919 Sel 926 928 930 936 938 940 42 94?2 949 95] 955

959 962 64 966 %69 971 973 974 982 985 987 989 999 1001
1004 1013 1015 1017 1023 102S 1027 1042 1046 1048 10c9 1076 1081 1083
1086 1093 1100 1102 1104 1116 1118 1120 1129 1142 L1M7 1149 1151 1152
1167 1169 1170 1183 1185 1187 1188 1194 1196 1198 1139 1206 1208 1210
1219 1221 1223 leeN 1231 1233 1235 1236 lede 1e4y lesb 1247 1290 1292
1295 1301 1303 1305 1306 1312 1314 1316 1317 1340 1342 1344 1346 1347
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JIFT
IFTF
JIIF

.IRP

LLIST

.MRCRO
LMCALL
LMEXIT
ANLIST

.PHGE
" .REN
.REPT
LSBTTL

1357

1%E
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3147
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1389

238

1147
1246
2554

680
989
1147
1246
2554

NU*—=
oo
=D — O
~NO W

1833
ge4
c04

2526

cb4Y

2634

2?77

3031

307S
c78
902

973
1025
1102
1167
1220
1293
1396
1914
1929
2526
2E9z
3056

777
1631
2585
2639
3034
1081
1355

938
1017
1183
1305
3028

938
1017
1183
13CS
3028

793
1100
135S
2744
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c9e? 3004 3020 3037
.TITLE 390

.WORD 532 8§33 €34 CY7 S66 567 568 569 €70 671 580 CE3 ce4 €8s c8b
588 5§90 891 £92 £93 g9y §95 59§ g98 &C0 621 Ece 623 b2Y bes

) be? 8 632 £33 b3y B47 6S1 654 657 658 559 660 661 bbe
| celM 21?7

be
2229 cbes e??8 2775 25620 2867 e30e 3003 3072 374

ERRORS DETECTED: O
DEFRULT GLOBALS GENERATED: O

+, DZADLA. SEQ/SOL/CRF /PAGNUM/NL : TNC=D2ACLA. SML, DZADLA. P11
RUN-TIME: 39 51 7 SECONDS

RUN-TIME RATIO: 158/98=1.6

CORE USED: 24K (67 PAGES)




digk wr

SUUUJLUUUUUOUUD ""’l"lﬁ‘"lll" 000000500 11
W%H%SSSSSSSSSSB&BBBB&B&&? 777?77777888888888899999999990000000000

808

u, 9




..Bl 2243 012074 023440
..Cl 2296 012456 020951
..0l 2348 913064 020040
..Ei 2404 013560 000
..Gl 2463 014150 (020056
..Hl 2507 014500 001124
LI 25eb ,
000011 ) | 2582 014746 000
..Kl 2b00
Lokl 2b38
Qcoeldy ..UMl 2694
001102 000 ...Nl 2750
...Be 2800
...Ce 2856 0156134 000724
001336 000000 ...D2 2912 016422 005237
001510 000137 ...E2 2936
00le44 0227068 ...F2 2992 016652 000744
002144 004737 ...Ge 3013 016704 016600
002244 012737 ...HZ 3046 016764 010346
002516 012637 ...12 ADDW1l= 000000
002606 006137 ...J2 BEGINA 005260
002754 001375 ...K2 CONV 006376
003146 004737 ...Le GNS = xxxxxx U

003430 012777 ...M2 NXTCMP 010102
002610 001376 ...N2 RETERR 003704

003732 012737 ...B3 SEI8 006220

0O41I4 Ollel2 ...C3 TADDR 001370

004256 013704 ...D3 TYPON = 104403

004500 011620 ...E3 SCRLE 001171

004572 000062 ...F3 SMSGTY 001174

004734 000007 ...G3 STPB 001152

005100 104400 ...H3 NEUWTST 13 S104
...]3 .SERRT 1% 3904

00S460 005337 ...J3 2711 2733

DOS7S6 013737 ...K3 1425 1433

006172 063702 ...L3 .BLKB esed 2465

006350 012700 ...M3 .IFF 402 517 e

006530 012737 ...N3 RUN-TIME: 39 51 7 SECON ...

006744 012701 ...BY  x#END¥* USER DAVIES,TOM ...

007216 005237 ...CH

007454 104400 ...DM

007662 010120 ...EM

010044 012700 ...FM

010272 104400 ...GH

010532 004537 ...HY

011024 001376 ...I4

011204 002 ...J4

011276 005002 ...KH

8{1%20 105037 ...L4

1630 000062 ...M4



