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. IDENTIFICATION 
y 

PRODUCT COLE: MAINDEC-11-DZNCA=C-D 
PRODUCT NAME: NCLI-A LOGIC TEST 

* (GAMMA-CAMERA INTERFACE: 
WATE NAY 1976 
MAINTAINER: - DIAGNOSTIC ENGINEERING 
AUTHOR: R. MOORE 

“ \ 

woo és 

COPYRIGHT (C) 1973, 1974 8 1976 so 
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS. ®t x 

THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE ONLYON A SINGLE 
COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH THE INCLUSION OF THE ABCVE 
COPYRIGHT NOTICE. THIS SOFTWARE, OR ANY OTHER COPIES THEREOF, Nay 
NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON EXCEPT 
FOR USE ON SUCH SYSTEM AND TO ONE WHO AGREES TO THESE LICENSE TERMS. 
TITLE TO AND OWNERSHIP OF THE SOFTWARE SHALL AT ALL TIMES REMAIN IN DEC. 
THE INFORMATION IN THIS OOQCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE 
AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT CORPCRATICN. 

CEC_ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS SOFTWARE 
ON EQUIPMENT WHICH IS NCT SUPPLIED BY DEC. 
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ABSTRACT 

REQUIREMENTS 
EQUIPMENT 
CCCUMENTATICN - OPTIONAL 
PRELIMINARY OPERATIONS 
STORAGE 

LOADING PROCEDURE 

STARTING PROCEDURE 
OPERATOR ACTION 
PROGRAM START 

AHLTCH REGISTER 

SOFTWARE CONTROL 

ERROR REPORTING 
ERROR COMMENT 
ERROR DATA 

MISCELLANEOUS 
NC1i SUS/VECTOR. PRIORITY ADDRESS MODIFICATION 
XXDP/APT NOTES 
POWER FAIL 

EXECUTION TIME 

PROGRAM TEST DESCRIPTIONS 
NERAL GE 

REGISTER TESTS 
FLAG OR INTERRUPT TESTS 
LIST MODE TESTS 
PROPER ADDRESS GENERATION TESTS . 
PROPER ADDRESS GENERATION TESTS WITH 8 GAMMA SET 
MEMORY /INCREMENT OPERATION TEST S 
TIMING MARK TEST (START 204) 
JOYSTICK ADC CONVERT, NO CONVERT 8& JovsTIck 
LOGIC TEST (START 204) 

LISTING 
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ABSTRACT 

THE NCJ1_ (GAMMA-CAMERA INTERFACE) DIAGNOSTIC PROGRAM IS A SERIES OF 
TEErt bes} ancy 15 meee LL RST epAC et eRe Nb KBRG p que. Ri 
GAMMA-CAMERA IS NOT REQUIRED. TIMING MARK & JOYSTICK/ADC TESTING IS 
OPTIONAL (START 204) WHICH REQUIRES MANUAL INTERVENTION. 

REQUIREMENTS 

EQUIPMENT 

1. POP-1i COMPUTER WITH AT LEAST 1&K OF MEMORY 
2. 1/0 TERMINAL (1.E. ASR33 TTY), 
3. NC11 INTERFACE 
4. H306 JOYSTICK - OPTIONAL - SEE SECTION 9.8 8 9.9 THIS DOCUMENT 

COCUMENTATION - OPTIONAL 

1. NC1LI=A CAMERA FRONT-END INSTRUCTION MANUAL 
2. DRAWING SET NC11-A-O (CONTAINS TEST PROCEDURES) 

PRELIMINARY OPERATIONS 

1. PART 1 OF THE _NCLI-R_ ADJUSTMENT PROCEDURE (A-SP-NC11-A-23) 
SHOULD HAVE BEEN COMPLETED BEFORE RUNNING THIS DIAGNOSTIC. 

STORAGE 

THIS PROGRAM USES ALL OF LOWER 16K OF MEMORY. 

LOADING PROCEDURE 

NORMAL PROCEDURE FOR LOADING A 3iN@RY PROGRAM INTO MEMORY 
SHOULD BE FCLLOWED. 

STARTING PROCEDURE 

OPERATOR ACTION 

INSURE THAT THE NCLI-A_’TEST MODE’ SWITCH (ON THE BACK OF THE 
INTERFACE) IS IN THE OFF POSITION. 

PROGRAM STARTS 

1. LOADING ADDRESS 200 AND STARTING WILL IDENTIFY THE PROGRAM, 
INITIALIZE THE SYSTEM, AND BEGIN LOGIC TESTING. 

2. LOADING ADORESS 204 AND STARTING WILL INITIALIZE THE SYSTEM, 
AND GO DIRECTLY TO THE TIMING MARb & JOYSTICk LOGIC TESTS. 
NOTE THAT THIS REQUIRES USER INTERACTION (SEE SECTION 9.8 8 9.9). 
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6.0 

6.2 

SWITCH REGISTER 

OPTIONS 

SWITCH OCTAL FUNCTION 

SW1S=1 100000 HALT ON ERROR 
SW14=1 040000 LOOP _ON TEST 
SW13=1 020000 INHIBIT TYPEOUTS 
SWil=1 004000 INHIBIT ITERATIONS 
SW10=1 002000 BELL ON ERRCR 
SWO9=1 001000 LOOP ON ERROR 
SWOB8=1 OO04xx LOOP ON TEST IN SWR«7-0> 

SOFTWARE CONTROL 

1. COMPUTERS WITHOUT A HARDWARE SWITCH REGISTER HAVE A SOFTWARE 
SWITCH REGISTER LOCATION _IN MEMORY CALLED ’SWREG’ ‘LOC 176) 
WHICH CAN BE wnxNGED BY THE CONSOLE FACILITIES. 

@. THE SOFTWARE SWITCH REGISTER CAN ALSO BE CHANGED UNDER PROGRAM 
CONTROL BY TYPING THE 'CNTRL 8 G’* KEYS FOLLOWED BY ENTERING 
NEW SWITCH REGISTER OCTAL DATA TERMINATED BY A CARRIAGE RETURN, 

3. THE PROGRAM WILL DEFAULT TO THE SOFTWARE SWITCH REGISTER IF 
THE USER STARTS THE PROGRAM WITH ALL SWITCHES SET. CONTROL - 
CF pe ARE REGISTER IS THEN ACCOMPLISHED AS DEFINED IN 

* IF THE PROGRAM IS PERFORMING RESET INSTRUCTIONS, SEVERAL 
"CONTROL & G’ COMMANDS MAY BE NECESSARY TO BE ACKNOWLEDGED 
BY THE PROGRAM. 

ERROR REPORTING 

ERROR COMMENT 

ALL ERRORS ARE ACCOMPANIED WITH AN ENGLISH LANGUAGE DESCRIPTIVE 
COMMENT AS TO THE TYPE OF FAILURE. FURTHER QUALIFICATION OF 
THE ERROR CAN BE OBTAINED IF NEEDED FROM THE COMMENT AT THE 
ERROR PC OR FROM THE TEST ITSELF. SEE SECTION 9.9 FOR 
JOYSTICK/ADC ERROR AND DATA REPORTING. 

ERROR DATA 

#ERRPC LISTING ADDRESS WHERE THE ERROR WAS DETECTED 
*TSTNUM TEST NUMBER WHERE THE ERROR OCCURRED 
BUSADR NC11 BUS ADDRESS WHERE ’RCVO’ WAS READ 
EXPCT REGISTER DATA THAT WAS EXPECTED 
RCVD ACTUAL REGISTER DATA READ 
XYHOLD DATA WRITTEN TO XYHOLD_REG. Of: ADDRESS MAKE, 

QR DATA WRITTEN IN LIST MODE 
GDADR EXPECTED MAKE ADDRESS 
BDADR HARDWARE ADDRESS MADE 
AORS ADDRESS OF CURRENT NPR FOR ALL RESOLUTIONS 
GDDAT EXPECTED MEMORY CONTENTS AFTER NPR 
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BUDAT 

#ALWAYS REPORTED 

FOL 

ACTUAL MEMORY CONTENTS AFTER NPR 

ae ee 4 
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€.0 

3.0 

3.1 

9.2 

MISCELLANEOUS 

NC11 BUS/VECTOR/PRIORITY ADDRESS MODIFICATION 

MODIFY LOCATION ’SBASE’ IF BASE BUS ADDRESS IS NOT 164000. 
MODIFY LOCATION ’S$VECT1’ IS BASE VECTOR ADDRESS IS NOT 270.# 
MODIFY LOCATION ’SVECT1’ IF PRIORITY LEVEL IS NOT 7.% 

CAUTION, LOCATION “$VECT1’ CONTAINS BOTH THE VECTOR ADDRESS AND 
THE PRIORITY LEVEL. THE TOP ORDER 3 BITS (15-13) REPRESENT THE 
PRIORITY LEVEL (1-7) AND THE LOWER ORDER 13 BITS REPRESENT THE 
VECTOR BOORESS. WHEN CHANGING EITHER ONE, MAKE SURE YOU REPLACE 

XXDP/APT NOTES 

THIS DIAGNOSTIC IS CHAINABLE (START 200) UNDER XXOP. 
THIS DIAGNOSTIC SUPPORTS ’APT’, HOWEVER, IT HAS NOT SEEN TESTED. 

POWER FAIL 

A POWER FAILURE WILL CAUSE A RESTART MESSAGE ON POWER UP AT 
WHICH TIME THE PROGRAM IS RESTARTED. 

EXECUTION TIME 

EXECUTION TIME RANGES FROM ABOUT 30 SECONDS WITH NO ITERATIONS 
TO ABOUT 3 MINUTES WITH ITERATIONS ENABLED. IF THE USER SELECTS 
THE TIMING MARK & JOYSTICK/ADC TESTS AT PROGRAM START 204 
THE PROGRAM WILL REMAIN IN THIS SECTION CONTINUALLY OUTPUTTING 
JOYSTICK DATA TO THE PRINTER DEPENDING ON SWi3. 

PROGRAM TEST DESCRIPTIONS 

GENERAL 

THIS DIAGNOSTIC CONTAINS A SERIES oF INDEPENDENT TESTS CESIGNED 

wi 

TO TEST LOGIC FUNCTIONS OF THE NCLI-A GAMMA-CAMERA: INTERFACE. 
EACH TEST IS LISTED IN THE Tce E U- CONTENTS AT THE BEGINNING 
OF THE LISTING. THE COMMENT FifL TAIN ERCH TEST CAN BE 
HELPFUL IN UNDERSTANDING EACH TET 

*€ 

REGISTER TESTS 

THE FOLLOWING REGISTERS ARE RERL.“wRITE & RESET TESTED: 

1. COMMAND AND STATUS 
OFFSET 2. 

3. HIGH & LOW CROER Z (WC & CA) 
4. DATA INCREMENT (1) 

\ 

‘ 
ola 
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3.3 FLAG OR INTERRUPT TESTS 

1. 2 OVERFLOW FLAS 8 INTERRUPT 
é. WoRD co COUNT 7 QVERFLOM FLAG (WCO) & INTERKUST 

4. TACREMENT OVERFLOW FLAG & INTERRUPT 

9.4 LIST MODE TESTS 

1. ONE WORD TRANSFER OF ALL DATA PATTERNS TO ADDRESS 20000. 
2. A 8192 WORD TRANSFER OF COMPLIMENTING DATA PATTERNS 

STARTING AT ADDRESS 20000 WITH WC & CA & WCO CHECKS. 

9.5 PROPER ADDRESS GENERATION TESTS 

THE ADDRESS MAKER OF THE INTERFACE IS TESTED BY A RESOLUTION (MATRIX) 
RUNNING THRU ALL POSSIBLE SOFTWARE ADC VALUES AND ALL ADDRESS 
OFFSETS. AFTER A SUCCESSFUL PASS OF ADDRESS GENERATION OF A 
RESOLUTION THE TEST IS REPEATED WITH THE NPR BIT IN THE CSR 
ENABLED. THIS WILL ALLOW CHECKING OF THE ADDRESS PATH TO THE 
BUS ALONG WITH THE NPR INCREMENT LOGIC (NPR’S ARE CINITED TO 16K OF MEM). 

JOYSTICK MODE 
JOYSTICK MODE FOR OVERRIDE 
RESOLUTION 0 
RESOLUTION 1 
RESOLUTIO 
RESOLUTI 

RESOLUTI 
RESOLUTIO 

0. RESOLUTION 7 

9.6 PROPER ADDRESS GENERATION TESTS WITH B GAMMA SET 

THE ADORESS MAKER IS TESTED IN THE SAME MANNER AS ABOVE EXCEPT 
THAT THE NPR PART IS NOT EXERCISED. DUAL ISOTOPE OPERATION 
APPLIES TO THE FOLLOWING RESOLUTIONS: 

1. RESOLUTION 2 
e. RESOLUTION 3 
3. RESOLUTION 6 
4. RESOLUTION 7 

9.7 MEMORY INCREMENT OPERATION TESTS 

THE FOLLOWING ARE TESTED IN THE MEMORY INCREMENT TESTS: 

—
-
O
O
N
C
O
U
N
L
C
O
M
e
R
 

1. WORD 
2. EVEN BYTE 
3. OOD BYTE 
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9.8 TIMING MARK TEST (START 204) 

TO EXECUTE THIS TEST, TWO SHORTING ’BNC’ CONNECTIONS MUST BE 
INSERTED IN BOTH THE’AZ AND BZ _’BNC’ CONNECTORS LOCATED AT THE 
BACK OF THE INTERFACE. ALSO THE JOYSTICK MUST 7 APPROXIMATELY 
CENTERED BEFORE SELECTING THIS TEST. NOTE T THE 
JOYSTICK POTS MUST BE IN RANGE OF THE NADOL’ We oR A POSSIBLE 
NO CONVERT SITUATION WILL CAUSE AN ERROR. (REQUIREMENTS IN SP- 
NC11-A-23 MUST HAVE BEEN VERIFIED BEFORE SELECTING THIS TEST). 
THE TEST IS LOOKING FOR THE TIME MARK FLOP TO SET BIT 1S IN 
AN ADDRESS MAKE IN LIST MODE. WHEN THIS TEST HAS COMPLETED THE 
JOYSTICK/ADC LOGIC TEST IS ENTERED. 

3.9 JOYSTICK ADC CONVERT, NO CONVERT & JOYSTICK LOGIC TEST 
(START 204). 

THIS TEST IS EXECUTED CONTINUALLY AFTER COMPLETING THE TIMING MARK 
TEST. THE PURPOSE OF THIS TEST IS TO DETERMINE THAT THE NC11 
JOYSTICK LOGIC AND ADC’S ARE FUNCTIONING (REQUIREMENTS IN SP 
NC11-A-23 MUST BE VERIFIED BEFORE SELECTING THIS TEST). THERE 
WILL_BE A CONSTANT PRINTER OUTPUT OF X & Y ADC CONVERTED 
vol UES UPON SUCCESSFUL CONVERSIONS, OR A ’NO CONVRT’ MESSAGE 

F THE ADC’S FAIL TO CONVERT (OUT OF RANGE ) OR A_’BAR ON’ 
MESSAGE IF _THE INTERRUPT BAR IS DEPRESSED. SwW13 WILL INHIBIT 
ALL TYPEOUTS MENTIONED. THE TEST IS BESTGNED TO INDICATE THAT 
ALL X 8 Y DATA BITS ARE GOOD, THAT THE NO CONVERT BIT WILL 
SET WITH THE JOYSTICK OUT OF RANGE, AND THAT THE INTERRUPT 
BAR ON THE H306 JOYSTICK IS SENSED BY THE LOGIC. 

10.0 LISTING 

TITLE MATNDEC- 11-DZNCA-C NC1I-A LOGIC TEST 
;¥COPYRIGHT (C) 1976 
: XDIGITAL ECLTPMENT CORP. 
; SHAYNARD, MASS. 01754 

| EPROGRAN BY R. MOORE 

THIS PROGRAM WAS ASSEMBLED USING THE POP-11 MAINDEC SYSMAC 
j HPACKAGE (MRINDEC-11-DZQAC-CO),MAR 21, 1976. 

én TN=1 
$SWR=160000 :;HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOJT 
§SWR=167400 
STN=1 
-SBTTL OPERATIONAL SWITCH SETTINGS 

ft SWITCH USE 

2 1S HALT ON ERROR 
1% 14 LOOP_ON TEST 
7 13 INHIBIT ERROR TYPEOUTS 
1 11 INHIBIT ITERATIONS 
3H 10 BELL ON ERROR 
3H 9 LOOP ON ERROR 
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001100 

00001: 

i77776 

177774 

177570 

000000 

000007 

000000 

900340 

109000 
040000 

000010 
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SWITCH SETTINGS 

8 LOOP ON TEST IN SWR<7:0> 
*SeTTL BASIC DEFINITIONS 

ERINITIAL ADORESS OF THE STACK POINTER *##* 1100 *#% 
STAC 

-BASIC DEFINITION OF ERROR CALL -EQUIV EMT,ERROR 
EQUIV IOT, SCOPE : BASIC DEFINITION OF SCOPE CALL 

; MISCELLANEOUS DEFINITIONS 
T= 11 ;CODE FOR HORIZONTAL TAB 
LF= le Cone FOR LINE FEED 
€R= is *:CODE FOR CARRIAGE RETUR 
CRLF= ie CODE FOR CARRIAGE RE TURN-LINE FEED 
PS= 177776 ::PROCESSOR STATUS WORD 
.EQUIV PS,PSW 
STKLMT= 172774 
PIRQ= 177772 

;STACK LIMIT REGISTER 
: PROGRAM INTERRUPT REQUEST REGISTER 

DSWR= 177570 ;HARDWARE SWITCH REGISTER 
DDISP= 177570 ; ;HARDWARE DISPLAY REGISTER 

; #GENERAL PURPOSE REGISTER DEAE TEONS 
RO= 20 >:GENERAL REGISTER 
Rl= x1 + RENERAL REGISTER 
Roz 42 = :GENERAL REGISTER 
R3= “3 tt GENERAL REGISTER 
RY= “4 *GENERAL REGISTER 
RS= 4S GENERAL REGISTER 
R6= 6 sienna REGISTER 
R7= *GENERAL REGISTER 
EQUIV Ae. sp STACK POINTER 
“EQUIV 87,PC PROGRAM COUNTER 

,XPRIORITY LEVEL DEFINITIONS 
Pro=z= iO : PRIORITY LEVEL O 
PRiz 40 >: PRIORITY LEVEL 1 
PRo= 100 *:PRIORITY LEVEL 2 
PR3=  =s« 140) * PRIORITY LEVEL 3 
PRH= 200 :: PRIORITY LEVEL 4 
PRS= 240 ;;PRIORITY LEVEL 5 
PRt= 300 :PRIORITY LEVEL b 
PR7= 340 : t PRTORITY LEVEL 7 

;e"SWITCH REGISTER” SWITCH DEFINITIONS 
Gwi5= 100000 
antes 40000 
SWi3= 20000 
SWi2= 10000 
CWlil= 4000 
SWl0= 2000 
SWwO9= 1000 
SwOo8= 400 
cwOo7= 200 
SWO06= 100 
SwOS= 
SWOY= 20 
SWO3= 10 
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DZNCA.P11 BASIC DEFINITIONS 

436 000904 SWO2= 4 
437 ooooge SWOl= 2 
438 000001 SwOo= 1 
439 EQUI" §SWO9,SW9 
440 EQUIV 3WOS? SWB 
44} EQUIV SWO7,SW7 
yy EQUIV SWO6, SWe 
443 EQUIV SWOS,SWS 
q4u4 EQUIV SWO4, SW4 
44S EQUIV 5WO3,5W3 
4ue EQUIV SwO2,SWe 
yy? “EQUIV SWOI,SWI 
448 "EQUIV SWOO? SWO 

4s -¥DATA BIT DEFINITIONS (BITOO TO BITI1S) 
45] 1og0co BITiS= 100000 
452 040000 Bites 40000 
453 o20000 BIT13= 20000 
4Sy ¢.23000 BITle= 10000 
4sS 004000 BITli= 4000 
m4 002000 BIT1G= 2000 
457 001000 BITO9= 1000 
45g 000400 BITO8= 400 
4s9 eco2co BITO7= 200 
460 000100 BITOb= 100 
461 ooco4a BITOS= 40 
462 oo00e0 BITO4= 20 
463 goooic BITO3= 10 
464 900004 BITO2= 4 
4ES cocoate BITOl= 2 
YEE ooooc! BITOO= 1 
467 -EQUIV BITO9,BIT9 
468 -EQUIV BITOS, SITS 
469 -EQUIV BITO7,BIT7 
ur “EQUIV BITOG, BITS 
47) -EQUIV BITOS; SITS 
475 “EQUIV BITO4;BITY 
473 .EQUIV BI703,81T3 
474 -EQUIV BITO2, BIT2 
475 -EQUIV BITOI,8IT1 
476 “EQUIV BITOO,BITO 

478 ;xBASIC “CPU” TRAP VECTOR ADDRESSES 
479 000004 ERRVEC= 4 sTIME OUT AND OTHER ERRORS 
486 ooodi0 RESVEC= 10 jJRESERVED AND ILLEGAL INSTRUCTIONS 
481 000014 TBITVEC=14 T” SIT 
482 000014 TRIVEC= 14 + TRACE TRAP 
483 000014 BPTVEC= 14 : BREAKPOINT TRAP (BPT 
484 oo0o20 IOTVEC= 20 s INPUT /QUTPUT TRAF (1OT) #¥SCOPEX% 
yes 000024 PWRVEC= 24 *:POWER FAIL 
486 000030 EMTVEC= 30 + FEMULATOR TRAP (EMT) #*ERROR¥* 
487 900034 TRAPVEC=34 "TRAP" TRAP 
488 alalale ae TKVEC= 60 sity KEYBOARD VECTOR 
4g9 000064 TPVEC= 64 “TTY PRINTER VECTOR 
490 000240 PIROVEC=240 *>PROGRAM INTERRUPT REQUEST VECTOR 
491 164000 ABASE= 164000 -BASE NC11 BUS ADRS EQUATE 
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SO2e 900174 
503 000176 

50S 000200 

$97 000204 

BASIC DEFINITIONS 

160270 

Ba6801 
cooooc 

000174 
000000 
900000 

000137 001614 
00020 
000137 001604 

MACYLL 27(732) -RI-SEP-76 14:14 PAGE LL 

AVECTI= 160270 . ; BASE Note VECTOR BORE FQWaTE - TOP 3 BITS=PRIORITY 
APRIOR= 340 ;NCLI PRIORITY LEVEL 
RDEVM= 1 sDEFAULT TO ONE NC11 
.SBTTL TRAP CATCHER 

=0 
;#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A". +2,HALT” 
¥SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
LOCATION O CONTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS 

22174 
DISPREG: .WORD 0 ;; SOFTWARE DISPLAY REGISTER 
SWREG: _.WORD O ;; SOFTWARE SWITCH REGISTER 
-SBTTL STARTING ADDRESS(ES) 

ame 4 aaSTARTe :;JUMP TO STARTING ADDRESS OF PROGRAM 

IMP asSTART! ;WILL SELECT TIMING MARK 8% JOYSTICK TESTS 
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OZNCA.P1} ACTLI HOOKS 

508 .SBTTL ACTL1 HOOKS 

819 © RA RKKELELELAAS FRE LELE SEE SA LEASE AERREAKELRESHARAERER RSE ESSA ALEKS 

Sil : HOOKS REQUIRED BY ACTL1 
512 900210 $SVPC=. “SAVE PC 
513 oooo46 246 
S14 oo0oc4e Di2b4e SENDAD ;;1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP 

516 oo00se oocood "WORD 0 j:2)SET LOC.S2 TO ZERO 
Si? 900210 =$SVPC + RESTORE P* 
518 0010900 "=1000 
519 .SBTTL APT PARAMETER BLOCK 

Sel © SEK KLHKESSEKEKEL LAKE E KERALA RL SLA REA SERRE RARER EKASEREKEKALEREE RE 

S22 Se LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
S23 FE ee ee eee VE CURRENT LOCATION 

S24 001000 X=. SAVE CURRENT tio 8 
525 o00024 "204° = SET POWER FAIL OINT TO START OF PROGRAM 
S26 000024 so0ed0 200 ::FOR APT START 
527 ooco44 =44 — 3:POINT TO APT INDIRECT ADDRESS PNTR. 
528 00044 01000 SAPTHOR ;;POINT TO APT HEADER BLOCK 
529 001000 =.$X  ?:RESET LOCATION COUNTER . 
$30 ; TT TETEETETETILESELET TOSS EELTTEETTESTTTTTTTTTETESTESTC TESTS T 

531 *SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC 
532 > INTERFACE SPEC. . 

534 001000 SAPTHD: 
535 091000 soo000 SHIBTS: .WORD 0 ;;7WO HIGH BITS OF 18 BIT MAILBOX ADDR. 
536 001002 091174 SMBADR: :WORD S$MAIL $;;ADDRESS OF APT MAILBOX ‘BITS 0-15) 
S37 001004 90001e STSTM: .WORD 10. >:RUN TIM OF LONGEST TEST 
538 001006 900036 SPASTM: .WORD 30. ;;RUN TIME IN SECS, OF 1ST PASS ON 1 UNIT (QUICK VERIFY) 
539 o0:0i0 ooo000 SUNITM: :WORD 0 “ADDITIONAL RUN TIME (Bes) OF A PASS FOR EACH ADDITIONAL LINIT 
S40 0010le 000031 -WORD SETEND- -shAIL/2 2 ;;LENGTH MAILBOX-ETABLE (WORDS) 
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-SBTTL COMMON TAGS 

pRAREHE ES REHRAARAENAAHAEESEAHE ALA SERE EAR EEANEAEAESARAREEREE STEED 
ies Th Tho CONTA NS VARIOUS COMMON STORAGE LOCATIONS 

i: ROGRA 

-7=4100 

SCP fa: WORD 0 ;:START OF COMMON TAGS 

STSTNM: .BYTE OQ ;CONTAINS THE TEST NUMBER 
SERFLG: .BYTE Q CONTAINS ERROR FLAG 
SICNT: .WORD O ;CONTAINS SUBTEST ITERATION COUNT 
$LPADR: .WORD OQ ;CONTAINS SCOPE LOOP ADDRESS 
S$LPERR: .WORD OQ CONTAINS SCOPE RETURN FOR ERRORS 
SERTTL: .WORD OQ  ONTAINE TOTAL ERRORS DETECTED 
SITEMB: .BYTE OQ ;CONTAINS ITEM CONTROL BYTE 
SERMAX: .BYTE 1 CONTAINS MAX. ERRORS PER TEST 
SERRPC: .WORD Q +? CONTAINS PC OF LAST ERROR INSTRUCTION 
$GDADR: .WORD 0 + CON TAING ADDRESS OF *GOOD’ DAT 
$BDADR: .WORD OQ ;CONTAINS ADDRESS ofa BAD’ pATA 
S$GDDAT: .WORD 0 ;CONTAINS ’GOOD’ DAT 
SBDDAT: .WORD Q ;:CONTAINS ’BAD’ DA ta 

WORE 5 t | RESERVED--NOT TO BE USED 

$AUTOB: .BYTE 0 ;AUTOMATIC MODE INDICATOR 
SINTAG: BYTE 5 INTERRUPT MODE INDICATOR 

SWR -WORD  DSWR ;;ADDRESS OF SWITCH REGISTER 
DISPLAY: "WORD ODISP ;;ADDRESS OF DISPLAY REGISTER 
$TKS: 177560 si TTY KBD STATUS 
$TKB: 177562 ;TTY KBD BUFFER 
$TPS: 177564 ity PRINTER STATUS REG. ADDRESS 
$TFB: 177566 :TTY_PRINTER BUFFER REG. ADDRESS 
$NULL: .BYTE Q CONTAINS NULL CHARACTER FOR FILLS 
SFILLS: .BYTE @ ;CONTAINS # OF FILLER CHARACTERS REQUIRED 
SFILLC: .BYTE le : HINSERT FILL CHARS. AFTER A “LINE FEED” 
STPFLG: .BYTE 0 33" TERMINAL AVAILABLE” bee (BIT<O7>=Q=YES) 
STIMES: 3 i MAX. NUMBER OF ITERATIONS 
SESCAPE: 0 ;ESCAPE ON ERROR ADDRESS 
SBELL: .ASCIZ <207><377><377) 1H CODE FOR BELL 
S$QUES: .ASSIT 777 ;QUESTION MARK 
$CRLF: .ASCII <15> CARRIAGE RETURN 
SLF: ASCIZ <le> “LINE FEED 
LER oC TT ee 

‘ABTTL APT MAILBOX-ETABLE 

> SELL REAERAKEAEAKRAEEREESALERARA RAS KESEREREREAR ERASE RASS RE LER HKE RAE 

EVEN 

SMSGAD: 

f: WORD 
: WORD 
: WORD 

: WORD 
: WORD 

. WORD 

. WORD 

AMSGTY 
AFATAL 
ATESTN 
APASS 
ADEVCT 
AUNIT 
AMSGAD 

Ha MAILBOX 
“MESSAGE TYPE CODE 

t?FATAL ERROR NUMBER 
i ETEST NUMBER 
:PASS COUNT 

;FDEVICE COUNT 
:170 UNIT NUMBER 

:iMESSAGE ADDRESS 



-
 

4 

W
O
 
I
M
U
E
C
I
M
-
O
W
 

P
O
O
M
 

P
M
O
 

Ir
er
wm
 
a
o
 

0+
 

9-
0 

0-0
 
b+

 
0-
0 

9-
2 

0 
p
b
 

wp
e 

kD
 

B 
f
u
f
a
r
y
 

fw
 

-
 

r
u
 

uy
 

S
E
 

ve
) 

(
<
A
 

Pt
 

o
 

vy
) 

B02 
al-DENCA-C NCL1L-8 LOGIC TEST MACYLI 271732) 21-SEP-76 14:14 PAGE 14 
l APT MAILBOX-ETABLE 

oo1212 209900 SMSGLG: .WORD AMSGLG ;;MESSAGE LENGTH 
SCrsi4 SETABLE: -APT ENVIRONMENT TABI.E 
o01214 ce SENV:; BYTE  AENYV ENVIRONMENT g/TE I 
OC1315 990 SENVM: BYTE RENVM ;ENVIRONMENT MODE QITS 
961216 900990 §SWREG: -WORD ASWREG ;:APT SWITCH REGISTER 
eers29 6coooce $USWR: .WORD AUSWR ; USER SWITCHES 
SOiese o00C00 SCPLOP: .WORD ACPUOP :-CPU TYPE. OPTIONS | 

3% Bits is-11scpu TYPE 
1% 11/0420), 11/05202, 1120203, 11/40=24, 11/45=95 
3% 11/70=06, POG=07, 0212 
3% BIT LOREAL TIME’ CLOCK 
te BIT S=ELOBTING POINT PROCESSOR 
-# BIT S=MEMOPY MANAGEMENT 

91224 000 $MaMS1: .BYTE AMAMS! ;:HIGH ADDRESS M.S. BYTE 
91225 506 SMTYP1: .BYTE @MTYP! ::MEM. TYPE BLKal 

rv HEM. TYPE Bete -- (HIGH BYTE) 
3 900 NSEC CORE=001 
3 300 NSEC BIPOLAR=002 
- # S00 NOEC NOs=003 

001226 099000 $MADRI: .WORD AMADR! ssHIGH ROORESS, 8 
-# "MEM. LAST ADOR. uf MAVTES. THIS WORD AND LOW OF “*YPE™ BOVE 

061236 oco gmams2: .BYTE AMANS2 ssHIGH ADORE SS M.S. BYTE 
001231 p09 SMTYP2: BYTE AMTYP2 ::MEM.TYPE,BLKbe. 
Wiese cect SMADRO: :WORD AMADRE ire. LAST ADDRESS, BLK #2 | 
001234 609 SMAMS3: :BYTE AMAMSS ;:HIGH ADDRESS. M.S.B8YTE 
901235 900 SMTYP3: .BYTE AMTYP then, TYPE, BLK&3 
091236 oo0cd0 SMADR3: .WORD AMADRS ;;NEN. LAST’ BOORESS, BLK83 
091240 elute] SMAMSY: .BYTE AMANSY ::HIGH RODRESS M.S/BYTE 
091241 090 SMTYP4: [BYTE AMTYPY ::MEM. TYPE, SLKb4 
093242 cocdco SMADRY: :WORD AMADRY ::MEM. fast’ BOORESS 
QCia44 16027 SVECTI: [WORD AVECT! :; INTERRUPT aT fie PRIORITY#! 
Oorsue coodco SVECT2: WORD AVECT2 3: INTERRUPT VECTORScBUS PRIOCRITYs2 
O01eso 164090 SBASE: .WORD ABASE i }BASE ADDRESS OF EQUIPMENT LINCER TEST 
Sd1e52 900091 SCEVM: <WCRD ADEYM ::DEVICE MAP 
pe1ss4 986000 SCOW1: WORD ACOWL CONTROLLER CESCRIPTION WORDS! 
0012Se SE END: 
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~SBTTL ERROR POINTER TABLE 

:*THIS TABLE FONTATNS TH iNFoRNAl QN FOR EACH ERROR TARY CAN PE CUR. 
:#TH INFORMAY ION IS OBTAINED BY USING THE INDEX NUMBER FOUND 
:#LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TpBLE TS PERTINENT. 
:#NOTEL: IF SITTERS 1S O THE ONLY PERTINENT DATA IS :SERRPC). 
;eNOTEe: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

% EM i sPQINTS TO THE ERROR MESSAGE 
3% OH :PCINTS TC THE DATA HEADER 
# OT r3BCINTS TO THE DATA 
;* OF sPOINTS TO THE DATA FORMAT 

SERQTE: 

=, re ee ee



DIONCA. PLL 
ao
 

wo
 

@
 

m
a
g
o
g
o
 

o
a
n
 

MRINCEC-11-DONCA-C NC 
ERROR 

070035 
701 
1124 
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OrC054 
O° 0" 14 

Ori le4 
alalelerare 

070117 
070714 
071124 
o0000C 

070133 
070714 
Orlile4 
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C7915 
079714 
071124 
009000 

070177 
670714 
J7lie4 
poo00d 

070217 
070714 
Cr lied 
009909 

L1-A_ LOGIC TE 
POINTER TABLE 

;ERROR 

sERROR 

sERROR 

;ERROR 

sERROR 

; ERROR 

sERROR 

; ERROR 

ST MACYLL 271732) 

O
v
o
 

M
l
-
—
 

+
 

=z
 

~
9
-
<
 

p
e
 

o
o
o
m
u
 

A
Q
A
V
C
O
M
s
L
 

O
V
O
N
M
W
 

D
V
C
O
C
H
M
:
U
 

~
~
 

4
 

-
4
t
Z
 

[
o
l
a
 

A}
 

o
o
 

—
-
—
 

FU
 

+
 

=z
 

—
o
-
 

oo
 

+
~
Z
z
O
 

ie
) 

g
a
o
0
o
m
M
e
 

O
0
O
0
M
-
:
?
:
 

O
V
O
M
~
e
E
 

o
e
 eX
 

4 
>
=
 
9
2
 
p
=
 

-
—
p
-
-
 

* 
5 

DOe 
21-SEP-76 14:14 PAGE 15 

;NC11 BUS TIMEOUT ER 
sERRPC TSTNUM BLISADR 

ERRPC TSTNUM SBDADR 

sREG REAQ/WRITE ER 
ZERRPC TSTNUM BUSADR 
;SERRPC TSTNUM SBDADR 

;BUS RESET CLR ER 
ZERRPC TSTNUM BUSADR 
:SERRPC TSTNUM SBDADR 

:SF CLR 2 ER 
ZERRPC  TSTNUM 
;SERRPC TSTNUM 

BUSADR 
SBDADR 

7SF_ CLR ALL ER 
SERRPC TSTNUM 
;SERRPC TSTNUM 

BUSADR 
S8DADR 

;2_iNC ER ON ADC START 
sERRPC TSTNUM BUSADR 
§ERRPC TSTNUM SSDADR 

3Z_OVFLO FLAG ER 
:ERRPC  TSTNUM 8USADR 
:SERRPC TSTNUM SBDADR 

3Z_OVFLO_INTR ER 
ZERRPC  TSTNUM BUSADR 
;SERRPC TSTNUM S$8DADR 

pxpel RCVD 
GDDAT $8CDAT 

EXPCT RCVD 
§$GDDAT SBDDAT 

EXPCT RCVO 
$GDDAT $8DDAT 

“expcT® CVD 
$GCOAT SBDDAT 

EXPCT RCVD 
$GDDAT S$BODAT 

. 
4 

EXPCT RCVC 
§$GDDAT SSDDAT 

EXPCT BCD 
$GDCAT $8DCAT 

EXPCT RCVO 
$GO0AT $8DDAT 



NMAINDEC11-DONCAWC ONCLI“A LOGIC TEST «MACYIL 271.732) 21-SEP-76 14:14 PAGE !7 
DZNCA. PLL ERROR POINTER TABLE 

697 7 sERROR 11 
698 001356 070237 EM11 SINTR_AT_WRONG BR LEVEL 
B32 901360 0" 4 ou TERRPC TSTNUM BUSADR EXPCT CVD 
09 001362 O71124 Tl ;SERRPC TSTNUM SBDADR S§GODAT SBCOAT 

201 901364 000000 0 
703 sERROR 12 
C4 991266 o7c265 EM12 ;LIST MO_NPR CATA ER - 
65 051370 Orie bri SERRPC TSTNUM XYHOLD ADRS  GODAT SDDAT 

06 901372 971154 O73 SSERRPC TSTNUM XYHOLD SBDADR SGDDAT SGDDAT 
zg, S013 000000 0 
79 sERROR 13 
710 901376 o70312 EM13 sLIST MD_CA INC ER . 
7t1 O91460 O?O714 CHI SERRPC TSTNUM BI'SADR EXPCT CVD 
713 C0102 O71124 O71 :SERRPC TSTNUM SBDADR $GDDAT SBDDAT 
e13 Solos 900060 0 
715 :ERROR 14 
7:6 901406 070334 EMi4 :LIST MD_WC INC ER 
717 B014i0 O70714 OHI :ERRPC TSTNUM BUSADR EXPCT CVD 
718 OOlWle 971124 OT] SSERRPC TSTNUN SBDRDR SGDDAT SBODAT 
79 01414 do9d0o a 
‘4 

721 sERROR 15 
722 201416 070356 EMIS ;WCO FLAG OR INTR ER 
723 O01420 O70714 OHI sERRPC TSTNUN BUSADR EXPCT CVD 
24 O0!4e2 O71124 O71 :SERRPC TSTNUM SBOADR S$GDDAT SBODAT 
7e5 901424 g00c0C 0 
726 
727 sERROR 15 
728 O0!426 o7D402 EM16 ; TIMEOUT FLAG ER 
729 (001430 070714 DHi SERRPC TSTNUM BUSADR EXPCT CVD 
30 (001432 071124 O71 ;SERRPC TSTNUM SBDADR SGDDAT SBCDAT 
731 081434 00600 0 
f 

733 sERROR 17 
734 001936 970422 EM17 :ADRS MAKE ER 
735 OOL440 970761 DHE SERRPC TSTNUM XYHOLD GDADP BADR 
736 901442 O71140 OTe ZSERRPC TSTNUM XYHOLD S§GDAOR SBDADR 
7a? oel444 coooo0 0 
739 sERROR 20 
748 O0144 070437 EM20 ; JOYSTICK MD FAILED TO OVERRIDE LIST MD 
741 901450 070761 DHe SERRPC TSTNUM XYHOLD GDAOR  BOADR 
P4e O0i452 971140 OTe TSERRPC TSTNUM XYHOLO SGDAOR $BDAOR 
733° 001454 = 0C0c09 0 
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DZNCA.P11 

001456 
001460 
001462 
001464 

001466 
001470 
001472 
001474 

001476 
001500 
001502 
001504 

001506 
001510 
001512 
001514 

001516 
001520 
091522 
001524 

00!526 

001536 
o01540 
eo1542 
oc1s44 

MACY11 
ERROR POINTER TABLE 

; ERROR 
07050 

; ERROR 
070521 
070714 
Orlied 
000000 

;ERROR 
070S53 
071027 
O711S4 
000000 

;ERROR 
070567 
071027 
071154 
000000 

s ERROR 
070603 
071105 
071172 
000005 

: ERROR 
070634 
070714 
071124 
000000 

sERROR 
070674 
070714 
O7 1124 
009009 

271732) 21-SEP-76 14:14 PAGE 18 

GOOAT 
C_ER 

iBpRee TSTNUM XYHOLD ADRS 
SGCDAT SERRPC TSTNUM XYHOLD S8DAOR 

;INC_OVFLO FLAG OR INTR ER 
ERRPC TSTNUM BUSAOR EXPCT 
;SERRPC TSTNUM $BDADR SGDDAT 

RCVD 
SBODAT 

;WORD INC_ER 
7ERRPC TSTNUM XYHOLD ADRS GDDAT 
;SERRPC TSTNUM XYHOLD SBDADR SGDDAT 

;BYTE INC ER 
sERRPC TSTNUM XYHOLD ADRS GDDAT 
:SERRPC TSTNUM XYHOLD $BDAOR SGDDAT 

;ADC_OR JOYSTICK LOGIC ER 
ERRPC  TSTNUM 
:SERRPC TSTNUM 

; TIMING MARK FAILED ON ADRS MAKE 
SERRPC TSTNUM BUSADR EXPCT CVD 
;SERRPC TSTNUM SBDADR $GDDAT SBDDAT 

;NQ_ CONVERT FAILED 
ERRPC TSTNUM BUSADR EXPCT RCVD 
sSERRPC TSTNUM S$EDADR S$GDDAT $BDDAT 

BOOART 
SBDDAT 

BDDAT 
SBDDAT 

BOCAT 
SBDDAT 
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DONCA. P11 

001546 

001562 

001564 
001566 
001570 
001572 

001574 
001576 

901660 
— 501602 

ERROR POINTER TABLE 

164000 
164002 

164004 
164006 
164010 
164012 
164014 

000270 
000272 
000274 
000276 

000340 
0003¢0 

000000 
900609 

GOe 
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;NC11 BUS REGISTER ADDRESS POINTERS 

NCCSR: 164000 > COMMAND/STATUS 
NCOFF: 164002 ; OF Feel AORS 
NCADR: READ ADRS MAKE OR WRITE LIST MD NPR DATA 
NCXYH: 164004 READ X/Y ADC OR WRITE X/Y ADRS 
NCZHWC: 164006 HIGH ORDER Z OR WORD COUNT 
NCZLCA: 164010 > LOW ORDER Z OR CURRENT ADRS 
NCIREG: 164012 s INCREMENT 
NCSFR: 164014 SPECIAL FUNCTION (SF) 

;NC11 VECTOR ADCRESS POINTERS 

NCVCTO: 270 ;CELL OVERFLOW INTR VECTOR PTR 
NCVCTe: e272 
NCVCT4: 274 32 CVERFLOW OR WC OVERFLOW VECTOR PTR 
NCVCT&: 276 

3NC11 DEVICE LEVEL(S) 

NCBRL: 340 ;DEVICE LEVEL 
NCBRL1: 300 :DEVICE LEVEL -1 

;COMMON PROGRAM LOCATION(S) 

TSTNUM: G ;CONTAINS TEST NUMBER ON ERROR 
STSTSY: 0 :0 SAYS DO LOGIC TESTS, -1 SAYS DO TIMING MARK 8 JOYSTICK TESTS 
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001604 

001634 

001640 

~ 
012737 
o0040e 
0eso. 

= 
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012706 

001374 
912706 
012737 

012737 

013746 

012637 

005037 
132737 
001403 
012737 

013737 

062791 

STAPT 

177707 

001602 

001100 

001140 

001100 

001744 

oo0004 

177570 
177777 

002020 

000176 
000174 
o00004 

001202 
000200 

001216 

001244 
017777 
001574 
001574 
000040 
O01S46 
001250 

000082 

-C NCL1I-8 LOGIC TEST 
PROGRAM 

00160e 

000920 

177132 

001140 
001142 

001215 

001140 

001574 
001574 

001576 
001576 

02 
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.SBTTL PROGRAM START 
STARTL: MOV 8-1 STSTSH SELECT TIMING MARK $ JOYSTICK TESTS 

BR START. -STA 
START2: CLR STSTSH ‘SELECT LOGIC TESTS 

-SBITL INITIALIZE THE COMMON TAGS 
;;CLEAR THE COMMON TAGS (SCMTAG) AREA 

MOV BSCMTAG,RE ;;FIRST LOCATION TO_BE CLEARED 
CLR (R6)+ ;;CLEAR MEMORY LOCATION 
CMP #SWR,RE ;; DONE? 
BNE 76 ;;LOOP BACK IF NO 
MOV #STACK, SP ?:SETUP THE STACK POINTER 

INITIALIZE A FEW VECTORS 
MOV #S$SCOPE JRIOTVEC ;;I0T VECTOR FOR SCOPE ROUTINE 
MOV e340, aalOTvecee ;:LEVEL 7 
MOV BSERROR, JHEMTVEC ::EMT VECTOR FOR ERROR ROUTINE 
MOV #340, JeeMTVEC+S ;:CEVEL 7 
MCV #STRAP, JNTRAPVEC :- TRAP VECTOR FOR TRAP CALLS 
MOV #340, JATRAPVEC+e LEVEL 7 
MOV #SPWRON, J8PWRVEC’; POWER FAILURE VECTOR 

8340, d8PWRVEC+2 ; LEVEL 7 NOV 
CLR STIMES >: INITIALIZE NUMBER OF ITERATIONS 
CLR SESCAPE ?:CLEAR THE ESCAPE ON ERROR ADDRESS 
MOVB #1, SERMAX TALLOW ONE ERROR PER TEST 
MOV #., SLPADR : INITIALIZE ThE LOOP ADDRESS FOR SCOPE 
MOV 8. SLPERR :?SETUP THE ERROR LOOP ADDRESS 

:SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS 
EQUAL TO A “=-1", SETUP FOR A SOFTWARE SWITCH REGISTER. 

MOV DRERRVEC,-(SP) ;;SAVE ERROR VECTOR 
MOV #64S, a8ERRVEC :;SET UP ERROR VECTOR 
MOV #DSKIR, SWR SETUP FOR A HARDWARE SWICH REGISTER 
MOV SDDISP, DISPLAY +:;AND A HARDWARE DISPLAY REGISTER 
CMP #-1, aSUR >: TRY TO REFERENCE HARDWARE SWR 
BNE 66S =BRANCH IF NO TIMEOUT TRAP OCCURRED 

*:AND THE HARDWARE SWR IS NOT = -I 
BR 6S$ BRANCH IF NO TIMEOUT 

64S: Nov 8655, (SP) *:SET UP FOR TRAP RETURN 

6S$: MOV #SWREG, SWR -;sPOINT TO SOFTWARE SWR 
MOV sDISPREG, DISPLAY . 

66S: MOV (SP)+,a8ERRVEC ;;RESTORE ERROR VECTOR 

CLR SPASS “ssCLEAR PASS COUNT 
BITB  w8APTSIZE,SENVM ::TEST USER SIZE UNDER APT 
BEQ 675 ?YES,USE NON-APT SWITCH 
MOV #SSWREG, SWR -:NO,USE APT SWITCH REGISTER 

675: 
SETUPL: MOV $VECT1,NCBRL ;GET PRIORITY LEVEL 

BIC #17777, NCBRL :RIO VECTOR ADRS 
SWAB -NCBRL ADJUST FOR PSW 
MOV NCBRL,NCBRL1 § ;PREPARE DEVICE LEVEL -1 
SUB #40, NCBRL 1 ;D0 IT 
MOV #NCeSR, RO “SET UP REG ADRS POINTERS 
MOV SBASE .R1 GET BASE ADRS 

SETUP2: MOV R1, (RO)4 : 
ADD #2,R) ; 
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INITIALIZE THE COMMON TAGS DZNCA.PLL 

002134 

002172 
002176 
002200 

002204 

092344 

022700 

905227 
001044 
104400 

1127237 

ooo4el 

012737 

000137 

001564 

001564 
001244 
160000 

000002 
001574 

177777 

002246 

ooo04e 

001214 

001140 

000001 

000340 
001100 

901602 

09004 
012054 

000001 

000176 

001134 

177776 

001102 

MACY11 27(732) 

SETUPS: 

.SBTT ME 
TYPE THE NAME OF THE PROGRAM IF FIRST PASS 

.SBTTL 

668: 
67$: 

ij855: 
$: 

RESTRT: 

18: 

T0e2 

CMP #NCSFR+2,RO 
SETUP 

MOV #NCVCTO, RO 
MOV SVECTI.RI 
BIC #160000, R1 
MoV RI, (RO)+ 

CMP aNeVGTE+2, RO 
B SETUPS 
TYPE PROGRAM NA 

#-1 
BNE bus. 

GET vatue” Por SOF TWARE shitcy REGIS 
TST 842 s ARE 
BNE ong 
CMPB ss SENV, #1 
BEQ 6S 
CMP SWR, SSWREG 
BNE 575 
GTSUR 
B 67§ 
MOVB #1, SAUTOB 

21-SEP-76 14:14 PAGE 21 

;ALL DONE? 
:BR_IF_NOT 
>SET UP _NC11 VECTOR ADRS POINTERS 
GET BASE VECTOR ADRS 
;GET RIO OF PRIORITY LEVEL 

FALL DONE? 
:BR IF NOT 

T TIME? 
{BRANCH IF_NO 

PE AaClZ STRING 
STER 

WE RUNNING UNDER XXDP/ACT? 
: | BRANCH H IF YES 
3 ARE WE RUNNING UNDER APT? 

t SOF TARE * SUTTCH REG SELECTED? 
;;BRANCH IF _NO 
3;GET SOFT-SWR SETTINGS 

3;SET AUTO-MODE INDICATOR 

;GET OVER THE ASCIZ BR 64S 
~ASCIZ CCRLF> #MD11-D2NCALC NC11-A LOGIC TEST#<CRLF> 

MOV #PR7 PSU 
MOV asTAck, SP 
RESET 
TST STSTSY 
BEO $ 1 
MOVE #54, STSTNM 
IMP daTesTS4 

;SET PRIORITY TO HIGHEST LEVEL 
ALWAYS RESET STACK 
sINITIALIZE NCL BEFORE TESTING 
:60 10 THe MANUAL INTERVENTION TESTS? 

;SET UP STARTING TEST # SY FOR THESE TSTS 
-GO TO MANUAL TESTS - NC11 JOYSTICK REQUIRED 
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926 O02444 
$27 O0e446 

932 02454 

946 o02552 

951 O02SS4 

960 O0eb24 

000240 

104001 
012737 

000004 

001354 

o00004 

001401 
104003 

002362 
000001 
000001 
Man 

1124 
001126 
002442 
001546 
000007 
O01 lee 

000006 

ooog04 
001546 

001124 

000010 
00010¢ 
001546 
001124 
007577 

176726 

oo0004 

000004 

001160 
O01i2e 
001110 

001124 

001126 
001126 
COlleé 

001160 
176770 
001122 

176734 

001126 
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tah Slab lalalalalalalalal-t--batal-bpttla tabetha tbat tal ttadb-4-1-1-t-1 tba lelaalalelalalalalalel 
;*TEST 1 TEST THAT ALL NC11 REGS ARE ACCESSIBLE 
GHEE HHH HHH HEHEHE HEHEHE HE 

éT1:  <NOP) 
MOV #10$, SLPADR ;SET SCOPE LOOP 
MOV #1, STESTN i -SET fest SAURRER TH PT MATL BOX 

10S: MOVB al "STSENN eet TEST 04 
MOV Hs $, SEPERR TU Eofoe LOOP ADRS 
CLR *NO DATA COMPARE 
CLR scoDAT :NO_DATA_COMPARE 
MOV #25. JNERRVEC SET UP TIMEOUT RETURN ADRS 
MOV NCCER, RO >SET UP 1ST NC11 BUS ADRS 
MOV >SET UP REG COUNT 

18: MOV Ba’ SEAR :SET UP CURRENT NC BUS ADRS 
TST (RQ) SEE IF THERE 
TST (RO)+ *BUMP TO NEXT 
DEC Ri “COUNT 7? OF THEM 
BEQ 3$ °BR IF ALL DONE 
BR 1$ TRY NEXT 

2s: CMP (SP D+, (SP)+ “FIX STACK SINCE NO ATI 
ERROR *BUS ADRS INDICATED DID NOT RESPOND 

38: MOV SERRVECH2. JRERRVEC >RESTORE LOC 

= REEFAFRASRERELELE SERS SESAEEESEAEKSSESSRSASESRERELSSERASSSSSSSSS 

ETEST 2 TEST THAT COMMAND’STATUS REG IS WRITE/READABLE (COUNT PATTERN) 
lalallala helabiiiet el 

MOV #4, STIMES DO 4 ITERATIONS 
MOV NCCSR,SBDADR § ;SET UP CSR ADRS 
MOV #1§. SCPERR SET UP SCOPE LOCP ADRS 
MOV #170000. RO :START AT O - HI BITS FOR NOISE 

1S: MOV RO, SGCDDAT “LD EXPECTED 
BIC #170200 $GDDAT MASK TO URITEABLE BITS 

aNCCSR *SEND PATTERN OUT 
MOV arate SBDDAT READ IT BACK 
BIC #170200, S8DDAT ;MASK OUT UNKNOWNS 
CMP SGODAT,$B00AT  ;CORRECT? 
BEQ 2$ -BR IF SO 
ERROR 2 *NCCSR WRITE (READ) FAILURE 

2s: INC RO “ADVANCE PATTERN 
BNE 1$ *REPEAT NX PATTERN IF NOT GLL TESTED 

5 RHRAEAAAAAA LASS REAR ERR RERRAR AAA LEAL EERE RA RRER ALLELE EEERREE 
:ATEST 3 TEST THAT “RESET” WILL CLEAR THE COMMAND/STATUS REG 
etter eee ett iii iii iisiiti titi isi iti ii iir iis yoo be ee tres S| 

+813: SCOPE 
“£0 10 ITERATIONS MOV #10, STIMES : 

MOV #102, INCSFR -CLR 
MOV NCCSR, SBDADR SSE TUP” Kop ADRS 
CLR scopat "LO EXPECTED 
MOV #7577, QNCCSR  ;LOAD ALL WRITEABLE BITS 
RESET CLR CSR 
MOV JNCCSR,SBDDAT  :READ IT 
BEQ TST4 : NEXT TEST IF CLEARED 
ERROR 3 *RESET FAILED TO CLR CSR REG 
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000004 
000004 
001550 
002654 

001124 
001774 
176656 
176652 
001124 

001160 
OOilee 
001110 

001124 

O0i126 
001126 

002001 
103356 

O00CL4 
000010 
0015S0 
001124 
174003 

176572 

001160 
OOllee 

176600 

001126 

002762 

002764 
002766 
002774 
003002 
003010 
0030i6 
003024 
003032 
003040 
003042 
Q03044 
003050 

000004 
001S°4 
003016 
177777 
001124 
176524 
001124 O

o
O
0
O
r
-
Q
O
0
0
0
 

O
o
O
n
N
o
g
o
o
o
a
 

005337 
102362 

001124 

000004 
012737 
013737 
012737 
012737 
013777 

003052 
000004 
001556 
003104 
177777 

903104 001124 
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TEST THAT THE OFFSET REG IS WRITE/READABLE (COUNT PATTERN) 

oREKRKAG ARERR RAGA RARE LEER AEERRREREES ” CHAS ERRALE REEL EE 
tETEST 4 TEST THAT THE OFFSET REG IS WRITE/READABLE (COUNT PATTERN) 
Till +hlaliieeelahieielehlelnabiietealelieinseiineeieiioe 

MOV #4 STIMES D0 4 ITERATIONS 
MOV NCOFF,SBDADR § :SET UP OFFSET REG ADRS 
MOV #1$,SLPERR SET UP SCOPE LOOP ADRS 
CLR RO : START ITH ALL BITS ZERO 

18: MOV RO, $GDDAT *LO EXPECTED 
BIC n774 SGODAT *MASK TO WRITEABLE BITS 
MOV OFF sSEND PATRN OUT 
MOV BRtOr ES SBDDAT  ;READ IT BACK 
CMP §GDDAT;SBDDAT  ;CORRECT? 
BEQ 2g “BR IF SO 
ERROR 2. OFFSET REQ WRITE /READ FAILURE 

23: ADD #2001,R9 “ADVANCE PATTERN 
BCC 1$ *REPEAT NX APRS SERN IF NOT ALL TESTED 

5 RHRERERERERERELERAREL EASA ELAR AREA ERE RAE LER ELE RE ELE ER ERE LREERE 
 STEST S TEST THAT “RESET” WILL CLEAR THE OFFSET REG 
j UES HEU EE 

MOV #10, STIMES >:D0 10 ITERATIONS 
MOV NCOFF,$8DADR § ;SET LD OFFSET REG ADRS 
CLR $coDAtT “LO EXPECTED 
MOV #174003,3NCOFF LOAD ALL WRITEABLE BITS 
RESET “CLR OFFSET REG 
MOV ONCOFF,SBDDAT READ IT 
BEQ TST6 > NEXT TEST IF CLEARED 
ERROR 3 "RESET FAILED TO CLR HI OFFSET REG 

5 RARER EERE EAE KARA ERE E HEA REEL EAR AEE REA AHA REALL REESE 

tETEST TEST THAT THE HIGH ORDER Z REG IS WRITE/READABLE (COUNT PATTERN) 
| SASS KKRAEERADERARELERAL SLSR AERELERASSERSASRESEAREESRKESSSESSESERES 

téTe: SCOPE 
MOV MES 00 4 ITERATIONS 
MOV Marea $BDADR ;SET UP Z HI REG ADRS 
MOV #1$, SLPERR “SET UP SCOPE LOOP ADRS 
MOV #-1 $CDDAT ;LD EXPECTED - START WITH ALL ONES 

13: MOV SconAt. BNCZHWC 3LD Z REG HI 
MOV JNCZHWC,SBODAT :READ IT BACK 
CMP $GODAT,$BDDAT CORRECT? 
BEQ 2$ BR IF SO 
ERROR 2 -2 HI REG WRITE /READ FAILURE 

28: DEC $GODAT ‘DECREASE COUNT BY ONE 
BvC 1$ AGAIN TILL ALL PATTERNS DONE 

s RESALE RERA LEG LE RRL ER EAE ER LERE ERE ARERR AREAS RAE S ER SAA EEALEE 
TEST ? TEST THAT THE LOW ORDER 2 REG IS WRITE“READABLE (COUNT PATTERN) 
[ UEP HH HE SOEUR SE 

MOY #4 STIMES ; 00 4 ITERATIONS 
MOV NCZLCA,$BDADR  ;SET REG ADRS 
MOV #13, SLPERR ISET uP OPE LOOP ADRS 
MOV 8-1) SGDDAT "LO EXPECTED - START WITH ALL ONES 

1S: MOV SGDDAT, ANCZLCA :LD 2 REG LOW 
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lle 
120 
126 
130 
132 

003136 

003140 

093230 

G0323e 

003212 
003316 

003320 
003322 
003330 
003336 
003342 
003350 
003352 
003360 
003362 

017737 
023737 
001401 
104002 
005337 
102362 

000904 

104903 

000004 
012737 

103762 

go0004 
012737 
013737 
005037 
012777 
000005 
017737 
001401 
104003 

176440 
001124 

001124 

000010 
001124 
177777 
177777 

176369 

001556 

176336 

001554 

oocoo4 
001560 
003264 
177777 
001124 
17&262 
001124 

001124 

000010 
0015€0 
001124 
177777 

176202 

001126 
001126 

001160 

176374 
176364 

001126 

001 lee 

001126 

001122 

001160 

001126 
001126 

001160 
001122 

176210 

001126 
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ANCZLCA, SBDDAT j READ IT BACK 
SGDDAT , $BDDAT ; CORRECT? 
es BR IF SQ 
2 2 LOW REG WRITE/READ FAILURE 
$GDDAT :DECREASE COUNT BY ONE 
1$ SAGAIN TILL ALL PATTERNS DCNE 

sKEKEAEREREREK ES LAA EA LEER ERLE ERAAA ALA LER ERERE SASS SRA REAL RLERES 
TEST 10 TEST THAT “RESET” WILL CLEAR LOW/HIGH ORDER Z REGS 

s LEEKS LEKE RARER AERA RARER ELAR ER EKER ERE ELE RELA ALAR ARE REARS LEAL LSE 
téT10: SCOPE 

I$: MOV 

M 
ERROR 

#10, STIMES ;:00 10 ITERATIONS 
$GODAT *LD EXPECTED 
a-1, BNCZLCA -SET ALL BITS - 2 LOW 

1; aNCZHWC ;SET ALL BITS - 2 HIGH 
:D0 A BUS RESET 

QNCZLCA,SBDDAT ;READ 2 LOW 
1$ ‘BR _IF CLRED 
NCZLCA, $BDADR ;SET UP 2 LOW REG ADRS 
3 RESET FAILED TO CLEAR Z LOW REG 
ANCZHWC,SBDDAT ;READ 2 HIGH 
TST1l sNEXT TEST IF CLRED 
NCZHWC, SBDADR ParT T_UP_Z HIGH REG ADRS 
3 RESET FAILED TO CLEAR Z HIGH REG 

s ELAR EREAREA ALAA LRA LE LER E EA RAA EASA ERRERKEKAE AREAS RE RRE ELE LES 
TEST ll TEST THAT THE I REG IS WRITE/READABLE (COUNT PATTERN) 

s KEKRLELLF LER LARA KASH E RA EEA REEL RARER ERE REL ER RESALE RE ER AERLERE 
+8T11: SCOPE 

1$: MOV 

es: DEC 

#4 STIMES -D0 4 ITERATIONS 
NCIREG, SBDADR der UP I REG ADRS 
al$, SLPERR -SET UP SCOPE LOOP ADRS 

GODAT "LO EXPECTED - START WITH ALL ONES 
ScobAS JNCIREG ;LD I REG 
JNCIREG, SBODAT READ IT BACK 
SGDDAT, , SBDDAT i CORRECT? 

;BR_IF SO 
2 :1_REG WRITE /READ FATLURE 
SGDDAT DECREASE COUNT BY ONE 
1$ AGAIN TILL ALL PATTERNS DONE 

¢ LEKKEREAKE REALE REL LEREAE REAL RRS L EAE ALEL EERAK AERA KER EEAA REEFS 
ETEST le TEST THAT “RESET” WILL CLEAR I REG 

« EKLELERLE RARER L EAGER AERA KLE REELS RARER RL RAL ERE EERE E EKER AER EELS 
téT12: SCOPE 

B 
ERROR 

#10, STIMES -DO 10 ITERATIONS 
NCIREG, SBDAOR tary UP I REG ADRS 
SGDDAT’ LD EXPECTED 
#-1, INCIREG “SET ALL BITS 

“CLR I REG 
SNCIREG,SBDDAT ;READ I REG 
TST13 »:NEXT TEST IF CLEARED 

“RESET FAILED TO CLR I REG 

+ BERRA ERAL AKER ERA ALE REK REA K EEG RA ARERR REAR ES EES REAR ERE E EERE RLER 
TEST 13 TEST SPECIAL FUNCTION “CLEAR Z/WC & 2/CA” 
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DZNCA.P1I T13 TEST SPECIAL FUNCTION “CLEAR 2/WC & 2/CR” 

1074 © REL KARSKKA RE RKE AE AA AGRA SRA SRSA RRR RA REARS REAR EASE RAS RRARKERES 

1075 003364 000004 té113: SCOPE 
1076 003366 005037 001124 CLR SGDDAT *LO EXPECTED 
1077 003372 Ole77? 177777 176154 MOV 8-1, INCZHWC SET ALL BITS = Z/WC 
1078 OO3400 O1e777 177777 176150 MOV #-1) a3NCZLCA -SET ALL BITS - 2/CA 
1073 003408 612777 O00020 176146 MOV #20" JNCSFR "SEND SPECIAL FUNCT CLR 
1080 003414 017737 176134 001126 MOV JNCZHWC,SBDDAT READ 2/WC 
1081 O034e2 90i404 BEQ 1S -BR IF CLRED 
1082 003424 013737 OO1SSY ODl1e22 MOV nzHuc, SBDADR ;SET UP Z/WC BUS ADRS 
1083 003432 104004 ERROR -SPECIAL FUNCTION CLR Z/WC FAILED 
1084 603434 017737 176116 001126 1S: MOV ANCZLCA, $BDDAT AD 2/CA 
108s oo3442 01404 BEQ TST14 -NEXT TEST IF CLEARED 
1985 OO3444 013737 OO1SS& 9ODl122 MOV NCZLCA, SBDADR tart uP 27CA BUS ADRS 
1087 6034S2e i04004 ERROR 4 *SPECIAL FUNCTION CLR 2/CA FAILED 

1989 § RHR KARA ERA REL EA EAA EKER EAE SESE LERNER EEL LEE EER EEE EEE 
1090 ETEST 14 TEST SPECIAL FUNCTION “CLEAR ALL” (USE I REG) 
1081 j RRR KEKE RRS EE EEE EEE EEE EEE HE EE HER EERE EERE RARER EERE 

1092 0034S4 oo00c04 +814: SCOPE 
1093 003456 013737 OO1S60 O01122 MOV NCIREG, SBDADR ;SET UP I REG ADRS 
1094 003464 005037 a1 124 CLR SGDDAT *LD EXPECTED 
1095 OO0347G 012777 177777 176062 MOV #-1, ANCIREG “SET ALL BITS 
10968 003476 012777 hoa100 176056 MOV #100, INCSFR *SEND SPECIAL FUNCTION "CLR ALL” 
1097 003504 017727 176050 001126 MOV SNCTREG, SBDDAT READ I REG 
1098 003512 O0!401 BEQ TST1 * NEXT TEST IF CLEARED 
1099 003514 104005 ERROR >SPECIAL FUNCTION FAILED TO “CLEAR ALL” I REG 

L191 ; | KLGKREK ERE RERE RAE RESARAEAA EAE RSE RRE SEES ERA AERA SES REEL EREAE SS 

1102 TEST 15 TEST THAT Z LOW INCREMENTS ON SPECIAL FUNCT CONVERT ADC’S 
1103 | SERS RARAE EKER RARER EKER ARAESER AER RKERRKARERRSRERA SERA SRR IRE 

1104 003516 O00004 téT15: SCOPE 
110S 003520 012737 o00004 001160 MOV #4, STIMES >:D0 4 ITERATIONS 
1106 003526 012737 O03546 001110 MOV #1$ SLPERR -SET UP SCOPE LOOP ADRS 
1107 003534 012700 OODd01 MOV #1. RO *LD EXPECTED IN RO 
1108 003540 012777 o00020 176014 MOV #20, INCSFR j SPECIAL FUNCTION CLR 2 
1109 003546 012777 O00004 176006 1S: MOV #4. INCSFR START ADC’S 
1110 003554 013737 OO015S& COli2e MOV NCZLCA $BDADR :SET UP 2/CA REG ADRS 
li11 003562 010037 0o0i124 MOV DbAT *LD EXPECTED 
1112 003566 017737 175764 001126 MOV Aedes SBDDAT :READ Z REG LO 
1113 003574 023737 001124 O01126 CMP SGDDAT,$8DDAT  ;CORRECT? 
1114 003602 901401 BEQ $ “BR IF SO 
111S 003604 104006 ERROR 6 2 LOW FAILED TO INCREMENT ON ADC START 
1116 003606 013737 O01S5S4Y OOll22 2: MOV NCZHWC,SBDADR ;SET UP Z/WC REG ADRS 
1117 003614 005027 O01124 CLR SGODAT’ “LD EXPECTED 
1118 003620 017737 175730 001126 MOV BNCZHWC,SBDDAT SEE THAT HI ORDER Z REG IS O 
1119 003626 001401 BEQ 3$ BR IF SO 
1120 003630 104006 ERROR 6 “HI ORDER 2 SHOULD NOT HAVE INCREMENTED 
1121 003632 d0S200 33: INC RO -SET UP NEXT EXPECTED COUN 
1ige 003634 001344 BNE 1$ “BR IF LOW Z NOT EQ TO tare 

lle4 ; © ERLE AKEE RARER RAKE AALESE SERA LEASES RE RES ERE RARE AALE SERRE 

1125 TEST 16 TEST THAT 2 HIGH INCREMENTS ON SPECIAL FUNCT. CONVERT ADC’S 
lle6b © ERAGE SEEAEEARA AER ERA ESR RARER RRA RRS ER ERR RAR RAS RARE ARE RER HRS 

1127 003636 o00004 +éT16: SCOPE 
1128 002640 612737 OO0004 001160 MOV 84. STIMES -DO 4 ITERATIONS 
1129 003646 012737 003666 001110 MOV #1$, SLPERR baer UP SCOPE LOOP ADRS 

tite >.
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1130 003654 012700 900001 
1131 002660 010777 O00020 175674 
1132 003666 010777 177777 175662 
1133 003674 012777 00004 176660 
1134 903702 013737 O01554 OOlle2 
1135 003710 010037 01124 
1136 Q03714 017737 175634 001126 
1137 003722 023737 001124 001126 
1138 003730 001401 
1139 003732 104006 
1140 003734 013737 01556 001122 
114) QO374e 05037 OO11eN 
1148 003746 017737 175604 001126 
1143 003754 001401 
4194 0903755 104006 
1145 903760 d0S200 
1146 003762 001341 
1147 
1148 
1149 
1150 
1181 003764 00004 
1153 003766 012777 000020 175566 
1154 Q03774 012777 177777 175554 
1355 oo4002 012777 177777 175544 
1156 OO4010 O12777 GOODY 175544 
1157 OO4016 013737 GOIS46 OOlle2 
1158 o94024 012737 010000 og1le4 
1159 04032 030777 010000 175506 
1160 04040 001003 
1161 OO4O42 005037 001126 
1163 OO404%% 104007 
1164 go40SO 005037 001124 
1165 004054 912777 000020 175500 
1166 OO40b2 O32777 010000 175456 
1167 004970 O01404 
1168 094072 012737 010000 001126 
1169 04100 104007 
1170 
1171 
1172 
1173 
1174 904102 op0004 
1175 OO4104 012737 000010 001160 
1178 OO4i12 Ole777 00020 175442 
1177 OC4120 Q12777 177777 175430 
1178 O041e6 012777 000004 175426 
1178 004134 013737 001546 OOllee 
1180 OO414e 095037 oo1i24 
1181 004146 00005 
1182 OO41S0 032777 0O10000 175370 
1183 CO4156 OOl404 
1194 OO4160 Qle737 010000 001126 
1185 904166 104003 

N02 
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TEST THAT Z HIGH INCREMENTS ON SPECIAL FUNCT. CONVERT ADC’S 

MOV sLO EXPECTED IN RO 
MOV a0" ONCSER “SPECIAL FUNCTION CLR 2 

18: MOV #-17 NCZLCA "ALWAYS SET LO 2 FOR CARRY TO HI 2 
MOV #4. INCSFR START ADC’S 
MOV NCZHWC,S8DADR ;SET UP 2/WC REG ADRS 
MOV RO, SGODAT *LD EXPECTED 
MOV aNeSEe. SEDDAT “READ 2 REG HI 
CMP SGDDAT, $8DDAT ; CORR ECT? 
BEQ 2 -BR IF SO 
ERROR 6 LO ORDER 2 FAILED TO INCREMENT TO HI 2 

23: MOV NCZLCA, $BDADR :SET UP z/CR REG ADRS 
CLR i DORI s EXPECT FD 
Hoy NCZLCA, SB0DAT Einar LO ORDER Z REG WENT TO O 

ERROR 7 iB OROER 2 SHOULD HAVE INCREMENTED To oO 
38: INC RO >SET UP NEXT EXPECTED COUN 

BNE 1$ *BR IF HI 2 NOT EQ TO eres 

5 ERRKEAA LEEK HALA ER RE HE EER EERE EK EAA LAE RE RAE R REESE RAE RA EK LE KEES 
 ETEST 1? TEST THAT 2 OVFLO FLAG WILL SET THEN CLR WITH SPECIAL FUNCT CLR 2 

© EERKAERRAKRERAE LAA S LLL ERARLAAKE AERA RA LER RSE RAR RSLKLE SEEKERS RES 

+éT17: SCOPE 

MOV #20, INCSFR sSPECIAL FUNCTION CLR Z/FLG 
MOV #-1/QNCZLCA “LOAD ALL BITS LO 2 
MOV #-1) INCZHWC *LOAD ALL BITS HZ 
MOV #4. INCSFR *START ADC’S 
MOV NCCSR,SBDADR  :SET UP CSR REG ADRS 
MOV #B1T12,$GDDAT 3LD EXPECTED 
BIT #BIT12;3NCCSR  ;LOOK FOR 2 OVERFLOW FLAG 
BNE 1$ BR IF SET 
CLR SBDDAT -SHOW IT WAS NOT SET 

ERROR :Z OVERFLOW FLAG FAILED TO SET 
13: CLR ScpDAT LD EXPECTED 

MOV #20, INCSFR -SPECTAL FUNCTION CLR 2 FLAG 
BIT abIfle, JNCCSR 3010 2 OVERFLOW FLAG CLR? 
BEQ TST2 j iNEXT TEST IF SO 
MOV BIT i2, $BDDAT HOW IT IS of ILL SET 
ERROR 7 SPECIAL FUNCTION CLR 2 FLG FAILURE 

; © LEALKAEAALRELLELKRASEERAAE KSEE RERE RARE SSS RRERA ESAS EAEL AER AKRSEKE 

TEST 20 TEST THAT RESET WILL CLEAR 2 OVERFLOW FLAG 
© REKRHRKALEE SHEARER KRARAE RARER SS RELERESKE EERE KEKE RRR RHR AE EE 

+4720: SCOPE 
MOV #10, TIMES -DO 10 ITERATIONS 
MOV #20; INCSFR ASE CTAL FUNCTION CLR 2/FLAG 
MOV a1 ,AINCZLCR *LOAD ALL BITS LO Z 
MOV CSFR :START ADC'S 
MOV NcCSR $BOADR  ;SET UP CSR REG ADRS 
CLR SCDDAT 20 EXPECTED 
RESET ; -T/O C 
ArT #B1T12,aNCCSR  ;DID gt A VERF! OW FLAG CLR? 
BEQ TSTel “NEXT TEST IF SO 
MOV #8IT 12, $BDDAT OW IT IS STILL SET 
ERROR 3 *RESET FAILED TO CLEAR 2 OVERFLOW FLAG 
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DONCA.PLI 720 TEST THAT RESET WILL CLEAR 2 OVERFLOW FLAG 

£198 
lis” sPERESRELSERRSVELE EELS SHEPELESEREALE SELES SHAS EE SES CLEARER SESE SED 

1338 LSTEST 21 TEST THAT 2 OVERFLOW WILL CAUSE AN INTERRUPT AT CHCSEN 28 LEVEL -1 
21893 SSHESRERHSSSSAERSSSSKASAALSEEASSSRSSSSESSSSLERS ASSES SLES SS SSS SSE 

118C 904170 900994 . téT21: SCOPE 
1i9: B04i72 S273? 900340 177776 MOV aPR7, PSW :SET CPU PRIORITY TO HIGHEST 
1192 Soyeer Oler7> 000100 175354 MOV #100; SNCSFR CLR ALL 
1183 004206 Gle7r? 004506 175354 MOV #1$, ONCVCTY ‘eee Ob TR RETURN ALRS 
1:94 O04214 013737 001546 O01!22 Mov —NCCSR,SBDADR =; SET UP CSR ADRS 
1:95 S04o22 Ole77? CO0340 176342 MOV @PR7 ANCVCTE =: SET UP INTR PRIORITY 
1:96 004230 Olot7? 177777 175320 MOV 8-1, aNCZLCA “SET ALL BITS 2 LO 
1:97 O042e36 Jerr? 177777 175319 MOV 8-1. INCZHWC sSET ALL BITS 2 HY 
£138 O44 912777 004000 175274 MOV 081111 JNCCSR  : ENABLE abc OVERFLOW INTR 
1199 Se Oler7r oOco04 175302 MOV ancsFR :START ADC’S 
1290 SON265 O13737 COlST& 177776 MOV ncaa e PSW : ALLOW ait 
$251 004266 917737 175254 601126 MOV JNCCSR.SBDDAT READ CSR 
1202 004274 ONer37 167777 001126 BIC 8i67777,$3BDDAT :SAVE ONLY 2 OVERFLOW FLAG 
1293 904392 104010 ERROR 10 -2 OVERFLOW FAILED TO INTERRUPT 
1e04 004304 OGO410 BR 2s -GO RESTORE INTR VECTOR 
1205 004308 22626 18: CMP (SP)+. (SP34 =FIX STACK SINCE NO RTI 
1306 004310 O3se777 010090 176230 BIT BBITIO.ANCCSR  :MAKE SURE 2 OVERFLOW FLAG IS SET 
1297 004316 901003 BNE 2s -BR IF SO 
+208 300 005037 001126 CLR $BDDAT “SHOW IT WAS NOT SET 
1399 994354 «04910 . ERROR 10 :2 OVERFLOW INTERRUPTED BUT NO FLAG 
t2i0 904526 O13777 O01S72 175234 2S: MOV NCVCT6, INCVCTH RESTORE VECTOR PTR TO HALT 
tet 394334 005077 175222 CLR ancvcré *LOAD HALT 

s213 5p REERRELSRE RSS EE EELS LESSEE SERRE REESE REEL EERE LESSEE ES ESSERE ES 
1214 -ATEST 22 TEST THAT NCL! DOES NOT INTR AT HIGHER BR LEVELS (USE Z OVFLO) 
leis : * SLEERESEERS SEG RAG ERE EES SEES ESSE RL ERE EES SES SESS REESE SSE SE REE EES 
te:6 204349 900904 tit22: SCOPE 
i217 OC8342 012737 000340 177776 MOV 8PR7. PSH sSET CPU PRIORITY TO HIGHEST 
tei8 S8043S0 Olev77 OO446E4 1752!e2 MOV 83$, SNCVCTY :SET UP INTR RETURN ADRS 
$319 S6u3eq 013737 0015468 OOll2e MOV NCCSR.SBDADR :SET UP CSR ADRS 
{326 OCM364 012777 00D!) 175200 MOV aPR?, ONCVCTS su: SET: UP_INTR PRIORITY 
le21 994372 Ole7t0 o9ds4c MOV #PR7_RO GET Top BR LEVEL 
1252 004376 012777 OODICt 175156 1S: MOV #100: aNCSFR ‘CLR 
Ye23 OON4O4 012777 177777 175144 MOV —s-_ #1, @NCZLCA :SET ALL BITS Z Lo 
lez4 CO4412 018777 177777 175134 MOV 8-1) QNCZHWC :SET ALL BITS Z HI 
lees 804420 Ol0777 Ooyoce 175120 MOV eBItil,aNCCSR ;ENABLE 2 OVERFLOW INTR 
s2e6 CON42E 912737 010000 001124 MOV eBIT1l2.S$GODAT  :LD EXPECTED . 
leo? OO4434 Olo777 900094 175100 MOV 84, aNCSFR *START ADCS 
teee OON442 010037 177776 2s: MOV RO: PSW ‘SET UP PRIORITY 
1229 OO44NE O2I616 CMP (SP) (SP)- sWASTE TIME 
1230 504450 162700 opoc4o Sua #40, R0 SLOWER LEVEL 
1231 9044S4 623700 091576 EMP RCBALL, RO >TO DEVICE LEVEL -1? 
lege OO44EO 001406 5EQ "BR IF SO 
1233 OO44G2 000767 BR 33 “TRY THIS LEVEL 
1224 OOWNEY O22be6 3S: CMP (SP)+, (SP)+ FIX STACK SINCE NO RTI - SHOULDN'T HAVE INTERRUPED 
$295 OO446h 017737 !75054 001126 MOV BNCCSA,SBDDAT READ CSR 
i236 OO4474 104011 ERROR 11 sNC1L INTERRUPTED AT DEVICE LEVEL OR HIGHER 
1237 OO4H7E S13777 001S72 175064 4S: MOY NCVCT6, INCVCTY RESTORE VECTOR PTR TO HALT 
1238 094504 o05077 17S0t2 CLR ONCVC TS ‘LOAD H 
of 
T2489 j RERERERSRASERESRERERESRERESEEEREEEARESEEELESERERRERARRRARATER ED 

1243 TSTEST 23 TEST FOR PREMATURE Z OVERFLOW INTERRUPT FROM HIGH 2 COUNT 



CO3 
MAINCEC-11-DONCA-C_ NCLI-A LOGIC TEST = MACYI1 27.732) 21-SEP-76 14:14 PAGE 28 
DoNCA.PL) T23 TEST FOR PREMATURE 2 OVERFLOW INTERRUPT FROM HIGH 2 COUNT 

lo4e SSSRRERERALASARSELARALEESAKARELA RSS SARAAEKRSERAREAF RARE SLES SS FRESE 

1243 OO8S10 oO00004 +4723: SCOPE 
B44 054512 Ol2737 OOf008 901160 MOV #4 STIMES -00 4 ITERATIONS 

1245 004529 O13737 OO1S4S OOlle2 MOV NCESR $BDADR ther UP CSR S0RS 
1246 OO4E26 012737 O00340 177776 MOV Re eSw -SET CPU PRIORITY TO HIGHEST 
Iba OO4S34 Gle7oc 960001 MOV aM. "RO WILL COUNT HI 2 
1248 904540 Ole777 OO0100 175014 MOV #10 GNCSFR CLR ALL 
1248 OO4SHR Olevr> OO4bee 175014 MOV aNCVCTY :SET tas INTR RETURN ADRS 
1359 O94558 Ole777 000340 175010 MOV sca ONCVCT6 SET UP INTR PRIORITY 
t=S1 904562 Slorz? oos0co 174756 MOV eBITL1, SNCCSR :ENABLE 2 OVERFLOW INTR 
lose OO457O Ole777 177777 174760 1S: MOV #-1, aNCZLCA jALURYS SET LOW ORDER 2 BITS 
1253 004576 3Jle777 OO000D4 74756 MOV #4 aNCSFR *START ADC'S 
1254 094694 913737 OOLS7E 177776 MOV NCBRLI PSH Bray A POTENTIAL INTR 
1255 GO4612 021616 CMP (SP), (SP) :STALL 
1256 904614 905200 INC RO -COUNT ALONG WITH HI Z REG 
1257 OO4616 901364 BNE 13 *BR IF NOT A FULL 16 BIT COUNT YET 
1258 904620 900407 BR 33 :GO RESTORE INTR VECTOR 
1359 904622 Oe2626 2S: CMP (SP)+, (SP)+ ‘FIX STACK SINCE NO RTI - SHOULDN'T HAVE INTR'ED 
1260 O046e4 O05037 601124 CLR scppat =LO EXPECTED 
1261 OO4630 017737 174712 001126 MOV SNCCSR,SBDDAT  :READ CSR 
1262 004636 104010 _ ERROR 10 2 OVERFLOW INTERRUPTED ON LESS THAN FULL COUNT 
1253 OCH64G O13777 COIST2 74722 38: MOV ACVOTE GNCVCTY RESTORE VECTOR PTR TO HALT 
lebd COve46 OGS077 174720 CLR — ANCVCT6 LOAD HALT 

S3 

1256 p RAEREERAERERERELELEEEEEE RELA REERERAL ELE RER REEL ELLER EES AEE E EEE 

1367 TETEST 24 TEST FOR PREMATURE 2 OVERFLOW INTERRUPT FROM LOW 2 COUNT 
1268 « SLRESARERSSREREAERASASRAAELSSSSSSSAESSSESE SEARS ASSSSLRSESERSSASES 

te69 coyese on90c4 té724: SCOPE 
ta7q Aduesy 012737 000004 O01160 MOV #4, STIMES :00 4 ITERATIONS 
1271 OO46Se 013737 OO1SY6 COll2e MOV NCCE SBOADR SET UP CSR ADRS 
te72 OC4670 O1e737 OOC34O 177776 MOV 7 PSW :SET CPU PRIORITY TO HIGHE 57 
le73 904676 015790 oodoo1 MCV *RO WILL COUNT LO 2 
1274 O04702 Ole777 OO0100 174652 MOV tRloncsrs CLR ALL 
le7S OCN7IO 012777 OOS7EY 174652 MOV #2$. ONCVCTY -SET UP INTR RETURN ADRS 
1276 OO4716 Ole777 OOO340 174646 MOV 8PR? SNCVCT6 3SET UP INTR PRIORITY 
lev? 004724 012777 OO4D00 174614 MOV WBITLL,SNCCSR ENABLE Z OVERFLOW INTR_ 
17g 90732 «012777 177777 174614 1S: MOV 8-1, INOZHWC SALWAYS SET HIGH ORDER Z SITS 
1278 DOST4HO Ol0777 CO0004 174814 MOV #4, ONCSFR START ADC'S 
1280 OO4746 013737 OO1S76 177776 MOV NCBRL 1. PSW “ALLOW A POTENTIAL INTR 
i281 904754 J21bIE cHp SP), (SP) : STALL 
fope COx7de 005200 INC RO :COUNT ALONG WITH LO 2 REG 
1283 004760 091364 BNE 1$ >BR IF NOT A FULL 16 BIT COUNT YET 
1284 QO47B2 OCO4DS BR 35 -GO RESTORE INTR VECTO 
1e8S OC4764 Oer6e5 23: CMP (SP)+. (SP)+ ?FIX STACK SINCE NO RY - SHOULDN'T HAVE INTR'ED 
1286 SO4766 617737 174554 O01126 MOV BNCCSR, $BDDAT READ CSR 
1287 904774 104010 ERROR 10 >? OVERFLOW INTERRUPTED ON LESS THAN FULL COUNT 
1e88 204776 613777 COlLS72 174564 33: MOV Aevers SNCVCTY ; RESTORE VECTOR PTR TO HALT 
1e83 O0S004 005077 I745te cLR = aNCVCTb ;LOAD HALT 
129} SPELL ESELLSERSELASERLAREREEEA LSE S ESE SERRA E RESALE ARERR E REALS E REELS 

1292 TEST 25 TEST A LIST MODE NPR TO ADRS 20000 ALL DATA FATTERNS 
1293 « REARSERESESARSAS ESAS REESE SASSAHSRESSRAASSSAESSRASSSPRRASRERRSRESE 

1294 005019 00004 tét25: SCOPE 
1295 COSO!2 012737 090004 001160 MOV #4 STIMES -D0 4 ITERATIONS 
129% 005020 012737 O00340 177776 MOV sPR?. PSU tAON' T WANT ANY INTR’S 
$297 905026 012737 177777 001124 MOV #-1, $GDDAT :LD EXPECTED 



DO3 
MAINCESHLI-DINCAC) NCLisA LOGIC TEST  MACYLI 27.732) 21-SEP-76 14:14 PAGE 29 
DONS. PLL TeS TEST A LIST MODE NPR TO ADRS 20099 ALL DATA PATTERNS 

1298 005034 o12700 02900 MOV 820000, RO sSET UP WORKING ADRS IN RO 
1299 Does 40 010937 1138 MOV RO. $BDADR SET UP LIST ADRS 
130g GOeO44 «O129"7 soord6 i7usio 1s: MOV AS. OReCER reLR ALL 
1391 005052 Ole777 O9040S 174465 MOV 840S* aNCCSR iSELEC CT LIST MD + NPR ENABLE 
1302 905060 Oleve7 ifvrrr 174466 MOV #-1. ONCZHWC UP WC IN CASE IT GETS AWAY 
1303 OCS066 C1O077 174464 MOV RO. aNCZLCA :SET UP CA 
1304 908072 005919 CLR (RO) sMAKE WORKING ADRS ZERO 
£395 Oo5074 913737 oolle4Y 013226 MOV SCDDAT, XYHOLD DATA WRITTEN IN LIST MD TO XYHOLD RES 
1395 095102 013777 OOlle4 174442 MOV SCDDAT ONCXYH | SCAUSE LIST 10. RERORY 
1397 905110 Oie73r ocosc44y 601115 MOV #1$. SLPERR :SET UP SCOPE LOOP ADRS 
1308 005116 011937 OClles MOV (ROS. $BDDAT * READ DATA WRITTEN TO CORE 
1309 095122 323737 001124 o01126 CMP $GDDAT,SB8DDAT  ;CORRECT? 
1310 005130 001401 SEQ 2 -BR IF SO 
1311 605132 id40le ERROR 12 ‘LIST MODE NPR FAILURE CHECK DATA 
1312 “AND CA PATHS - IF ADRS BITS BAD, A 
1313 . :PROGRAM LOC COULD BE ReeIRG YED. 
'314 095134 005337 oc1124 23: DEC $GODAT ‘DECREASE EXPECTED NPR DATA PATTERN 
1315 905340 16234 ove 1$ *BR IF NOT ALL COUNTS DONE 

13:7 KESSEL ERELERPSERERELS ERA ESAS LEAR ERASE RARSRAEEES ESLER SEE REESE SS 
1318 ETEST 26 TEST LIST MODE FOR PROPER CA & WG INCREMENTING WITH DATA & WCO CHECKS 
1313 « SERSSESFSAASSSFRSLABLRAESRFSSESSAABSKKRSASEAASERSESRSRSASSSRESSS SHR GS 

1329 005142 900004 +4726: SCOPE 
1301 395!44 Cl2e727 090019 001160 MOV 810, STIMES -00 10 ITERATIONS 
1322 8051S2 Ole737 090343 177776 MOV aPR? PSW AON "T WANT ANY INTR'S 
1323 905160 oO12700 o290C0 MOV s20000. RO ‘START AT LOC 20000 
1324 05184 Ole792 125252 MOV #125252, Re INITIALIZE DATA PATTERN 
$325 095170 Ol2e701 169000 MOV 8-8192. 81 :20. 49000 XFERS (9) 
1326 905174 O12e777 000100 174360 15: MOV 8100. aNCSFR °CLR ALL 
1327 005202 010077 174350 MOV RO, ANCZLCA -SET UP CA AT 20000 
1328 SO0S206 O10177 174342 MOV Ri INCZHNC -SET UP WC 
1329 OCS21i2 012777 OOO40S !74326 MOV #405 aNCCSR “SELECT LIST MD + NPR ENABLE 
1230 905220 O12777 O00001 174334 25: MOV #1 SNCS :CLR HOLD REG 
133i O05226 005010 CLR (RO) *ZERO CA LOC 
1332 005230 010277 174316 MOY RE TaNCXYH CAUSE A LIST NER TO NEM 
1333 005234 019237 001104 MOV RO. $GDDAT "LD EXPECTED DAT 
1334 O05240 019237 013226 MOV Ro, XYHOLD -OATA WRITTEN IN Aursr MD T9 XYHOLD RES 
1395 005244 010037 ODilee2 MOV RO’ $BDADR >SET UP CURRENT LIST ADRS 
1336 005250 011037 001126 MOV (RO). $B0DAT -GET DATA WRITTEN TO COE 
1337 005254 023737 001124 001126 CMP SGDDAT,S80DAT  :CORRECT? 
$338 C9526 O01401 BEQ 3$ “BR IF SO 
1339 00s264 04012 ERROR le eS MODE NER DATA FAILURE, CHECK DATA 

1341 OO0S266 010037 O01124 38: MOV RS, $GDDAT “LD EXPECTED CA . 
1342 905272 062737 O00G02 001124 ADD $GDDAT >SHOULD BE TWO GREATER THAN BEFORE LAST NPR LIST 
1343 005300 617737 174252 001126 MOV seas ces $BDOAT :GET CA 
1344 005308 023737 O01124 001126 CMP SGDDAT , SBDDAT ; CORRECT? 
1345 005314 001404 BEO U§ -BR IF SO 
13468 005316 013737 COISSE OOlle2e MOV NCZLCA,SBLAOR :SET UP CA REG ADRS 
1347 005304 104013 ERROR 13 ‘LIST MODE CA INCREMENT FAILURE 
1348 005326 010137 001124 4g: MOV R1, SGDDAT “LD EXPECTED WC . 
1249 005332 005227 001124 INC $GODAT *SHOULD BE ONE GREATER THAN BEFORE LAST NPR LIS? 
1350 005336 017737 174212 O01126 MOV ENesatn SBOOAT :GET WC 
1351 005344 023737 OO1124 001126 CMP $GODAT, $a00AT s CORRECT? 
1352 9005352 001404 BEO cs -BR IF So 
1353 005354 013737 001554 OQ0ilee MOV NCZHWC,SBCADR  ;SET UP WC REG ADRS 
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TEST LIST MODE FOR PROPER CA & WC INCREMENTING WITH DATA & WCO CHECKS 

001546 
001124 

010000 

001124 
010000 

010000 

010000 
001126 

00C00e 

0:0000 

Odl1e4 
01coso 

000340 
000100 
020000 
177777 
000405 
173772 
001546 
000020 
o10cca 

000340 

173660 

001 lee 

174140 

001126 

174lle 

001124 

174050 

001126 

173772 

001122 
173766 
173760 

177776 
173736 
173736 
173732 
173700 
173790 
173674 

Ss: MOV 

B 
6$: BIT 

7s: COM 

8 
8S: RESET 

14 “LIST MODE WC INCREMENT FAILURE 
NCCSR,S$BDADR § :SET UP CSR REG ADRS 
$codat “WCO EXPECTED? 
6$ :BR IF SO 
BBITI2,aNCCSR ;HCO FLAG SET WHEN NOT EXPECTED? 
7$ :BR IF NOT 
$GODAT ;LD EXPECTED 
SBIT12,SBD0AT SHOW IT WAS SET 
15 sWC OVERFLOW FLAG SET PREMATURELY 
7§ CONTINUE NEXT TO NEXT LIST NPR 
aB1T Le, JNCCSR iHCO BIT SET WHEN EXPECTED? 
8 
¥B1T12,SGDDAT LD EXPECTED WCO FLAG 
$BDDAT “SHOW IT WAS NOT SET 
15 WC OVERFLOW FLAG FAILED TO SET ON WCO 
15127 “NEXT TEST IF NO LOOP ON ER 
Re ' COMPLEMENT NPR DATA 
RI ; ADVANCE wc 

;BUMP CA 
300 UIs Liat TO NEXT ADRS 

SBITI2,9NCCSR DID RESET CLR WCO FLAG? 
TSTe? NEXT TEST IF CLRED 
SGODAT tp EXPECTED 
#8IT12,SBDDAT :INDICATE IT WAS SET 
15 WCO FLAG FAILED TO CLR WITH RESET 

s EREREERELELRELEAERELEAE SRS RERESRELELRALELESRERASSRAL ELS LERELESE 
TEST 27 TEST SPECIAL FUNCTION CLEAR WCO FLAG 

+ SEEAELERERAAERLEREAEHSRSLELELRSAARRERELAAARLERRASSEELERERALE ESE 
tét27, SCOPE 

B 
ERROR 

#PR7, PSW -DON’T WANT WCO INTR 
#100; aNCSFR CLR ALL 
820000 SNCZLCA :SET UP CA AT 20000 

aNeZHWC *SET UP WC FOR ONE XFER 
es aNCCSR >SELECT LIST MD + NPR ENABLE 
aNCXYH *CAUSE A LIST TO MEM 
NCCSR,SBDADR § ;SET UP CSR ADRS 
#20. JNCSFR : USE SPECTAL FUNCTION CLR WCO FLAG 
aBt!te, ONCSFR :DID IT CLR 

>:NEXT TEST IF SO 
ie? HCO FLAG FAILED TO CLR WITH SPECIAL FUNCTION CLR. 

+ RLERSLASELARLLSESRELEEELAAAERELELELSLRRELELLAESESERESARERLRRESS 
TEST 30 TEST THAT WCO WILL CAUSE AN INTERRUPT 

+ EELKEARALELARHEAHELARAREAERALRESELRSEERELAEASRRELARALERARERERERE 
tér30: SCOPE 

MOV 
MOV 
MOV 
MOV 
MOY 
MOV 
MOV 
MOV 

1$: CLR 

#PR7, PSW sSET PRIORITY TO HISHER 
8100. 3NCSFR “CLR ALL 
#2$ ONCYCTY :SET UP INTR SERVICE ADRS 
#PR? ANCVCTS -SET UP INTR PRICRITY 
aos aNccsR ‘ENABLE WCO, LIST MO + NPR ENABLE 
0-249 ie UP WC FOR 2 XFERS 
ae tbs, SRCSLCA T UP CA AT AORS 20000 

"RO WILL COUNT NPR'S 
ShenvH *CAUSE A LIST TO MEM 
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TEST THAT WCO WILL CAUSE AN INTERRUPT 

14:14 PAGE 31 

;SET UP _CSR ADRS 
iBULOW INTR ANYTIME 

:STALL SOMEMORE 
;SPECIAL FUNCTION CLR _X Y HOLD REG 
DIB WE nBerect AN INTR? 
;BR IF _N 
LD EXPECTED 
:READ CSR 
SAVE ONLY WCO FLAG 
;WCO FAILED TO INTERRUPT 
:SET UP EXIT T EST 
‘FIX STACK SINCE NO RTI 
i CHECK THAT THE INTR WAS EXPECTED 
;BR IF SO 
DID NOT WANT WCO INTR UNTIL 2ND XFER 
READ CSR 
:SAVE ONLY FLAG 
;WCO INTERRUPTED BEFORE LAST XFER 
:WCO_INTERRUPTED BEFORE LAST XFER 
LD EXPECTED 
sREAD CSR 
; SAVE ONLY WCO FLAG 
; CORRECT? 
;BR IF SO 
;WCO FLAG FAILED TO SET ON WCO ON INTR 
RESTORE VECTOR PTR TO HALT 

s RERELERERELSSERESE ELLE KLASSE SAA RAERERAARER EAA AREAS RELA SERA R EES 
TEST JOY STICK MODE FOR CORRECT ADDRESS MAKE 

s RELKERAERE RARE RAE EEE ERL ARAL AREER EARAA AES RA LER SAAR SESSA SARA ELSES 

;SET UP SOF ER LOOP ADRS 
: SELECT 
:NO_B GANA 
:CLR LR ALL 
NO OFFSET IN JOY STICK MD 
; SELECT JOY STICK MODE 

ORS 
G0 MAKE UP SAME ADRS <SCOPE LOOP) 
jjNEXT TEST = ALL ADRS MADE 
“ADRS CORRECT? 
:TRY NEXT ADRS IF SO 
:JOY STICK ADRS MAKE ER 

KEELER REG SEAS RAARA EGE RSR ERA EAR SEES ARRAS SEER R ESSE ERSTE 
TEST JOYSTICK MODE FOR ABILITY TO OVERRIDE OTHER FUNCTICNS 

LEER RERRERAE RRS E RE ERAGE SEERA RSE RE REA EAR RE SRSS REAR REAR ESSE LES 

001546 O0ll22 MOV NCCSR, SBDADR 
901576 177776 MOV NCoRL PSW 

CMP SP), (SP) 
CMP (SP) (2p) 

ocoooi 173642 MOV 4, ,aNCSER 
DEC 
SNE 1$ 

910000 9001124 MOV #B1T12, SGDDAT 
173610 901126 MOV JNCCSR: SBODAT 
167777 001126 BIC #167777, SBODAT 

ERROR 15 
BR 4§ 

2s: AMP (SP)+, (SPs + 
DEC RO 
BEQ 3$ 

001124 CLR $GODAT 
173556 001126 MOV JNCCSR, SBDDAT 
167777 OOl126 BIC #167777, SBDDAT 

BRroR de 
010000 001124 3$: MOV #BIT12, $GDDAT 
173539 001126 MOV ONCCSR: SBDDAT 
167777 OOlle6 BIC #167777, S$BODAT 
051124 OOlle6 CHP SGDOAT, , $B0DAT 

ERROR 15 
cois72 173522 4S: MOV NCVCT6, aNCVCTY 
173520 CLR aNcvcrTe 

TEST 31 

+8731: SCOPE 
006122 001110 MOV 82, SLPERR 
013232 CLR TAM 
013212 CLR DUAL 
Q00100 173462 MOV #100, 3NCSFR 
013234 CLR OFFSET 
000010 013236 MOV #10, SOFCSR 
012714 JSR PC RECL™ 
012746 1S: JSR PC; MAKE 
013050 23: JSR PC MKLGOP 

BR TSt32 
901120 o0l122 CMP SGDADR, SBDADR 

BEG 1$ 
ERROR 17 

ETEST 32 

+6732: SCOPE 
006204 001110 MOV #2$, SLPERR 
o00i09 173402 MOV #100 INCSFR 
177777 013234 MOV 1, OFFSET 
003415 013236 MOV eal SOFCSR 
012714 JSR PC, REGLD 

;SET UP SCOPE LOOP ADRS 
SCLR AL CR ALL 
:SET ALL POSSIBLE ADRS BITS 
*SELECT RES 7, JOYSTICK MD. NPR EN + LIST MD 
:GO LOAD CSR $ OFFSET REGS 
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1466 pees 04737 46 1$: JSR PC, MAKE :GO MAKE UP ADRS 
146 S204 004737 ee es: ‘ JSR PC MKLOOP -60 MAKE UP SAME ADRS (SCOPE LOOP) 
1468 006210 O00405 ; BR 15133 ;:NEXT TEST - ALL ADRS MADE 
1469 O062l2 Oe3sr3? O0112e0 OO0ll22 CMP $GDADR, SBDADR “ADRS CORRECT? 
1470 906220 001767 BEQ 1$ : TRY NEXT ADRS IF SO 
1471 O0Geee 104020 ERROR e0 ; JOYSTICK MO FAILED TO OVERRIDE LIST MO, 
ies ; OFFSET REG, OR RESOLUTION LOGIC 

( 

1474 5p ERR REESE EEE EEE ERE A EER EAA E EEE EAE EA EAE EE EEN EERE RE EERE SES 
14? :#TEST 33 TEST RESOLUTION @ TO YIELD O 
1476 Rit lal 1 5-51 allalallalelalellaellaelaleelelelleebleeleeielaelloelelaeleleeleeieleebloiebleel 
1477 906224 900004 +673 SCOPE 
1478 006226 905037 013232 CLR 3NO NPR ENABLE THIS TEST 
WW79 O06e3e Ole777 009100 173322 MOV #100, JNCSFR sCLR ALL 
1480 6240 Ole737 O0bebE 001110 MOV 438 $LPERR 1SET UP SCOPE LOOP ADRS 
1481 Q006246 005037 013236 CLR SOFCSR : SELECT NO MODE OR RESOLUTION 
2482 O062Se Q0S037 013234 CLR acrces » SELECT 0 Orr eet INITIALLY 
1483 006256 4737 012714 1§: JSR PC,REGLD 60 LOAD CSR & OFFSET REGS 
1484 Q08e6e 004737 Ol2e746 es: JSR PC; MAKE :GO MAKE UP ADRS 
1485 Q006266 004737 013050 33: JSR pc’ MKLOOP :GO MAKE UP SAME ADRS (SCOPE LOOP) 
1486 O06e7e 000405 BR 4g’ G0 UPDATE OFFSET 
1487 O06e74 O23727 001120 O0l122 CMP $GDADR, SBDADR “ADRS CORRECT? 
1488 006302 001767 BEQ 23 : TRY NEXT ADRS IF SO 
1489 006304 104917 ERROR 17 RESOLUTION Q SHOULD HAVE MADE ADRS O 
1990 O00S308 062737 170000 013234 4§: ADD #170000, OFFSET -SET ALL OFFSET BITS SHOULD HAVE NO EFFECT 
ee 006314 103360 BCC 1§ : NOW REPEAT WITH OFFSET BITS SET 

1493 5 5 RRLELERERER ELAR EAE ELE LER REE EERE RE EEE EERE EEE EEE EEE 
1494 RTEST 34 TEST RESOLUTICN 1 = LIST MATRIX 
1495 Riri titi ttt ttt tiie 
149 006316 900004 $6134: SCOPE 
1497 006320 085037 013232 CLR TAM SHO. NPR ENABLE THIS TEST 
1498 Q0632e4% Q1le777 000100 173230 MOV ti00 aNCSFR :CLR ALL 
1499 006332 012737 006362 001110 MOV 83$. $LPERR -SET UP SCOPE LOOP ADRS 
1509 006340 005037 013234 CLR OFFSET SELECT QO OFFSET INITIALLY 
1501 O06344 Q12737 O00400 013236 MOV #400, SOFCSR : SELECT LIST MATRIX 
1502 QO0635e QO04737 012714 § JSR PC, REGLD ‘G0 LOAD CSR 8& OFFSET 
1593 006356. 004737 Ole746 es: JSR pc; MAKE :G0 MAKE UP RORS 
1S04 0063 004737 013050 33: JSR cs *MKLOOP :GO MAKE UP SAME ADRS (SCOPE LOOP) 
1505 006366 9Q0040S BR *GO UPDATE OFFSET 
15068 006370 923737 OOlie0 OOllee CMP SCDADR, $BDROR ;ADRS CORRECT? 
1507 006376 001767 BEQ es > TRY NEXT ADRS IF SO 
1$08 oO06400 104017 ERROR 17 *LIST MATRIX ADRS MAKE ER 
1509 O0640e C62737 170000 Ol13234 4S: ADD #170000, OFFSET SET ALL OFFSET BITS - SHOULD HAVE NO EFFECT 
1310 006410 103360 BCC 1$ NOW REPEAT WITH OFFSET BITS SET 

Sle 5 RRRLERREREEEERA EERE EERE EERE REE EERE DEERE EERE EERE EEE REER 
1313 *RTEST 35 TEST RESOLUTION 2 - 64X64X16 
1S14 reer t it ii itt itt ttt tte tt ttt ett ttt ttt titi tite) 
!515 o06412 oo0004 +8135: SCOPE 
1516 006414 012737 000100 (001160 MOV #100, STIMES :-D0 100 ITERATIONS 
1517 Q064%2e 012737 OOB466 001110 MOY #38, $_PERR «SET UP SCOPE LOOP ADRS 
1518 006430 005037 013232 CLR sSELECT NO NER" ENABLE INITIALLY 
1519 G06434 012777 900100 17312e0 1$: MOV to aNCSFR “CLR ALL 
15e0 O0644e 012737 320000 013234 MOV sc00h0, OFFSET > SET UP BASE 
1S2: O064S0 Cle737 001000 013236 MOV #1000, SOFCSR : SELECT 6YX64X16 



MAINOEC-11-D2NCA-C 
DENCA.P11 T 

000725 

ooo004 

ooo422 

023737 
001756 
104021 
000414 
062737 
103405 
100345 
005737 
001004 
000741 
005237 

012714 
O1e746 
013050 

013232 

001120 

001124 

020000 

013232 

01323¢ 

000020 
006636 

013050 

013232 

001120 

001124 

004000 

013232 

013232 

NCLI-A LOGIC TEST 
TEST RESOLUTION 

O01 lee 

001128 

013234 

001122 

001126 

013234 

MACY11 27(732) 
2 - BYXB4X16 

S$: 

8 
5$: ADD 

7$: INC 

HO3 
14:14 PAGE 33 21-SEP-76 

PC, REGLO 
PC) MAKE 
PC; MKLOOP 
6S’ 
TAM 
S$ 
SGDADR, SBDADR 
3$ 
17 
TST36 

$GDDAT , $BDDAT 
3$ 
el 
TST36 
820000, OFFSET 

;GO LOAD CSR + OFFSET 
G0 00 ADRS MAKE 
ADRS MAKE SCOPE LOOP 
sRETURN HERE IF ALL ADRS MADE 
;HES NPR ENABLED” 

:ADRS CORRECT? 
: TRY NEXT ADRS IF SO 
ZADRS MAKE ER SYX64X16 
310 NEXT TEST 

; CORRECT? 
;TRY NEXT ADRS IF SO 
iNPR NC RENE ER AT ADRS INDICATED 

0 NEX 
‘ AOVANEE BASE ADRS 
:BR IF 1S BITS TESTED(NON-NPR) 
*BR IF 14 BITS NOT TESTED 
"ALLOW ONLY 14 BITS IF NPR 
;,NEXT TEST IF NPR TESTED TO 16K 
80 9 15 15 pgils SINCE NON-NPR 
SEL 

:REPEAT TEST(NPR ENABLED) 

s LAEREHRERERLAS SLE LKERLELELER LE LELELERASLSLASAELARAAEELERSER SERS 
TEST RESOLUTION 3 - 32X32X16 

= RRMA EERE R EE EERE E EERE EEE EE ERLE RENEE AEELE EEE EELS EEE 
SETEST 36 

+8736: SCOPE 

1§: MOV 

Ss: 

B 
6$: ADD 

7$: INC 

#20, STIMES 
aus, , SLPERR 

PC; MKLOOP 
Ay 
TAM 
S$ 
SGDADR, SBDADR 

17 
TST37 

SGODAT, $800AT 

el 
TST37 
#4000, OFFSET 

+300 20 ITERATIONS 
-SET UP SCOPE LOOP ADRS 
j SELECT NO NPR ENABLE INITIALLY 
;CLR ALL 
;SET UP BASE 
SELECT 32Xx32X16 
:G0 LOAD Ga, ; OFFSET 
GO DO ADRS MAKE 
ADRS MAKE SCOPE LOOP 
RETURN HERE IF ALL ADRS MADE 
WAS NPR ENABLED? 
:BR IF SO 
ADRS CORRECT? 
TRY NEXT ADRS IF SO 
ADRS MAKE ey 32X32X16 
2:70 NEXT T 

; CORRECT? 
;TRY NEXT ADRS IF SO 
sNER TNC REDENT ER AT ADRS INDICATED 
->TO NEXT TEST 
t AbvANee BASE ADRS 
*BR IF 15 BITS TESTED(NON-NPR) 
:BR IF 14 BITS NOT TESTED 
“ALLOW ONLY 14 BITS IF NPR 
: NEXT TEST IF NPR TESTED TO 16K 
-G0 TO 15 BITS SINCE NON-NPR 
:SELECT NPR 
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006730 

ager 

007102 
007104 
007112 
007120 
007124 
007132 
007140 
007146 
007152 
007156 
007 162 
007164 
007170 
007172 
007200 
007202 
007204 

T36 

0007eS 

D1e737 

001756 

000725 

000004 
012737 

COO42e 

000200 

013050 

013232 

001120 

001124 

040000 

013232 

013232 

000200 

013050 

013232 

001120 

001160 
001110 

172600 
013234 
013236 

001122 

001126 

013234 

001160 
001110 

172430 
013234 
013236 

001l2e 

MACY] 
TEST RESOLUTION 3 - 3 

e 
3 
7( 
ex 

BR 

732) 
16 

21-SEP-76 14:14 PAGE 34 

1§ ;REPEAT TEST(NPR ENABLED) 

EREAREAHUNAR ERATE EAE ASAEERAMETHEDS SEALE SSUANAEAERHEEET EO EREDS 
TEST RESOLUTION 4 - 1e8x128x8 

PERE RESHAEEATITSE PASTE ATSESECEESEE ITS NASS SOREL ED REEEEEESEOFE# 
TSTES 

té137: SCOPE 

1§: 

S$: 

6S: 

7$: 

MOV 
#200 sTiNeS 
45, $LPE 

iGo aNCSFR 
#40000, OFFSET 
#2000. SOFCSR 
PC REGLO 

SGDADR , SBOAOR 
3 
17 
TST4O 

SGDDAT , SBDDAT 
3$ 
el 
TST4O 
#40000, OFFSET 

:-D0 200 ITERATIONS 
SET UP SCOPE LOOP ADRS 
"NO NPR ENABLE THIS TEST 
CLR ALL 
SET UP BASE ADRS - 

KE 
ADRS MAKE SCOPE LOOP 
RETURN HERE IF ALL ADRS MADE 
WAS NPR ENABLED? 
BR IF SO 
“ADRS CORRECT? 
> TRY NEXT ADRS IF SO 
"ADRS MAKE ER 128xl2eexe 
: TO NEXT TEST 

CORRECT? 
“TRY NEXT ADRS IF SO 
“NPR INCREMENT ER AT ADRS INDICATED 
-TO NEXT TEST 
ADVANCE BASE ADRS 

-BR IF 15 BITS TESTED(NON-NPR) 
-BR IF 14 BITS NOT TESTED 
“ALLOW ONLY 14 BITS IF NPR 
«NEXT TEST IF NPR TESTED TO 16K 
580 7 0 io te. 15 BITS SINCE NON-NPR 
SEL 
REPEAT TEST (NPR ENABLED) 

o RERELSARKEELAKA REA SAALEREEREAE AER ESER REL EREAA LEA RALERALALE LES 
t RTEST 40 

tétuo: 

18: 

SCOPE 

TEST RESOLUTION S - 1le8X128X8 (4K BASE) 
See rir re rrr ts Sts Ss 

#200, STIMES 
55, $LPERR 

too ONCSFR 
#0, OFFSET 
#2400, SOFCSR 
PC REGLD 
PC MAKE 
PC’ MKLOOP 
6$ 
TAM 
S$ 
$GDADR, SBDAODR 
3$ 
17 
TSTY] 

-DO 200 ITERATIONS 
ther UP SCOPE LOOP ADRS 
SELECT, NO NPR ENABLE INITIALLY 

;SET_UP BASE 
SELECT 128X128X8 (4K BASE) 
G0 LOAD CSR + OFFSET 
G0 00 ADRS MAKE 
sAORS MAKE SCOPE LOOP 
RETURN HERE IF ALL ADRS MADE 
:WAS NPR ENABLED? 
:BR IF SO 
SADRS CORRECT? 
TRY NEXT ADRS IF SO 
ADRS MAKE ER 128X128X8 «4K BASE) 
:;TO NEXT TEST 



MRINDEC-11-D2NCA-C NC11-A LOGIC TEST 
DZNCA.PL1 T4O 

007254 

007420 

g07422 
oo7424 
007432 
oo744c 
o07444 

023737 
001756 

104017 
000422 

023737 

000725 

009004 
012737 
012737 
005037 
012777 

TEST RESOLUTION 

001124 

109000 

013232 

013232 

000040 

013050 

013232 

001120 

001124 

010000 

013232 

013232 

000020 
007476 
013232 
000100 

001126 

013234 

001160 
001110 

172260 
013234 
013236 

dO1l2e 

001126 

013234 

001160 
001110 

172110 

MACYI1 271732) 
03 

21-SEP-76 14: 
S - 128X128X8 (4K BASE) 

Ss: 

7$: 

SGDDAT , SBDDAT 

zl 
TH] 

#700000, OFFSET 

14 PAGE 35 

; CORRECT? 
:TRY NEXT RORS IF SO 
jNPR INCREMENT ER AT ADRS INDICATED 
>TO NEXT TEST 
SAgvANEE BASE ADRS 
-BR IF IS BITS TESTED(NON-NPR) 
-BR IF 14 BITS NOT TESTED 
ALLOW ONLY 14 BITS IF NPR 
3;NEXT TEST IF NPR TESTED TO 16K 
$0 10,15. 15 BITS SINCE NON-NPR 

*REPEAT AEeT (NPR ENABLED) 

+ LELEEAAR ERE EAL AR AERA A RAE ER ERAS REAR ERS SERRA RSE ES EERE ESSER SEES 
SATEST 41 

téT41: 

18: 

S$: 

6$: 

7$: 

sc OPe 

TEST RESOLUTION & - 64X64X8 
REAR EEE EE EEE EER LE RHEE ER EEE EEE EEE EEE EERE EERE REESE 

#40, STIMES 
¥is, ,SLPERR 

#100, INCSFR 
#20000, OFFSET 
#3000, SOFCSR 
PC,REGLO 
PC’ MAKE 
PC? MKLOOP 
6S’ 
TAM 
$$ 
$GDADR, SBDADR 
38 
17 
TST42 

$GDDAT , $BDDAT 
3$ 
el 
TSTY¥e 
#10000, OF FSET 

-D0 40 ITERATIONS 
PAT UP SCOPE LOOP ADRS 
SELECT NO NPR ENABLE INITIALLY 
3CL 
SET UP BASE 
SELECT 64X64X8 
:G0 LOAD CSR + OFFSET 
GO DO ADRS MAKE 
ADRS MAKE SCOPE LOOP 
RETURN HERE IF ALL ADRS MADE 
:WAS NPR ENABLED? 

R IF SO :B 
ADRS CORRECT? 
TRY NEXT AORS IF SO 
SADRS MAKE ER 64X64XB 
:;TO NEXT TEST 

s CORRECT? 
:TRY NEXT ADRS IF SO 
"NPR INCREMENT ER AT ADRS INDICATED 
-TO NEXT TEST 

; ADVANCE BASE ADRS 
R IF IS BITS TESTED(NON-NPR) 

iBR IF 14 BITS NOT TESTED 
“ALLOW ONLY 14 BITS IF NPR 
> >NEXT TEST IF NPR TESTED TO 16K 
40 TO 15. BITS SINCE NON-NPR 
“SELECT N 
:REPEAT TEST(NPR ENABLED) 

sRERKREELELE REALL ARLE ARR R ERE REESE REESE SEERA EE RARER EERE 
t ETEST 42 

téTy2: 

18: MOV 

TEST RESOLUTION 7 = 32X32X8 
= EEE KAAREF HANA EAE A ELENA EERE EEE EERE EEE EEE EERE EE REE EERE ER RE 

#20, STIMES 
#48, , SLPERR 

#100, JNCSFR 

-DO 20 ITERATIONS 
der UP SCOPE LOOP ADRS 
“SELECT NO NERC ORABLE INITIALLY 
“CLR ALL 



193 
MAINDEC-11-DONCA-C_ NCLI-A LOGIC TEST MACY11 27(732) 21-SEP-76 14:14 PAGE 36 
DINCA.P1] T42 TEST RESOLUTION 7 - 32X32ex8 

1690 oOCT4HS2 012737 020000 013234 MOV #20000, OFFSET  ;SET UP BASE 
1891 OO7460 012737 903400 013236 MOV #3400, SOFCER iRELECT 32x32X8 
1692 007466 004737 012714 2$: ISR PCR ao SR + OFFSET 
1693 007472 004737 012746 38: JSR PC’ Reso -GO DO ADRS MAKE 
1694 907476 004737 013050 4g: JSR PC, * MKLOOP ADRS MAKE SCOPE LOOP ; 
1695 007502 c00417 BR RETURN HERE IF ALL ADRS MADE 
1896 007504 005737 013232 TST TAM “WAS NPR ENABLED? 
1697 007510 001006 BNE S$ ‘BR IF SO 
1698 O075i2 023737 001120 O01122 CMP SGDADR,$GDADR  :ADRS CORRECT? 
1699 007520 OO1764 BEQ 3$ TRY NEXT ADRS IF SO 
1700 007522 104017 ERROR 17 “ADRS MAKE ER 32X32Xx8 
1701 007524 300422 BR TST43 >TO NEXT TEST 
1702 007526 cS: 
1703 007526 023737 001124 001126 CMP §GDDAT,SBDDAT  ;CORRECT? 
1704 007534 001756 BEQ 3$ ?TRY NEXT ADRS IF SO 
170S 007536 104021 ERROR 21 “NPR INCREMENT ER AT ADRS INDICATED 
'706 007540 OOO4I4 BR TST43 -TQ NEXT TEST 
1707 007542 062737 002000 013234 6&8: ADD #2000, OFFSET ? ADVANCE BASE ADRS 
1708 007550 103405 BCS 7§ -BR IF 15 BITS TESTED(NON-NPR) 
1708 007552 100345 BPL 2s *BR IF 14 BITS NOT TESTED 
1710 007554 005737 913232 TST TAM ALLOW ONLY 14 BITS IF NPR 
1711 007566 001004 BNE TST43 NEXT TEST IF NPR TESTED TO 16K 
1712 007562 000741 BR 2s :40 TO 15 BITS SINCE NON-NPR 
1713 097564 o0S227 013232 73: INC TAM -SELECT NPR 
1714 007570 600725 BR 1S > REPEAT TEST(NPR ENABLED) 

1716 ; © LESKEAER MELAS SESR REL SRE RE RSEASSSR ARES SESS RERSSRERRS ESKER SSHE 

1717 TEST 43 TEST RESOLUTION 2 WITH B-GAMMA SET 
1718 © RERRERARA KEES A ESLER RKRAARAA RARER RES RREERE AER ARERR E RRS EKER SEE 

1719 007572 oocoo4 +8743: SCOPE 
1720 007574 Ole737 cOd200 001160 MOV #200, STIMES -DO0 200 ITERATIONS 
1721 007602 012737 07654 001110 MOV #55, $LPERR reer UP SCOPE LOOP ADRS 
17e2 007610 005037 013232 CLR TAM "NO NPR ENABLE THIS TEST 
1723 007614 012737 OOO00! o13e12 MOV #1 DUAL sQUAL SAYS B-GAMA ADRS MAKE 
1724 007622 O12777 000100 171732 MOV #100, INCSFR “CLR ALL 
1725 907630 012737 029 013234 MOV #cO000. OFFSET  :SET UP BASE 
1726 007636 010737 OO1006 013236 MOV #1000, SOFCSR SELECT BYXEYX16 
1727 OO7544 004737 012714 1$: JSR PC, REGLD -GO LOAD CSR + OFFSET 
1728 OO76S0 004737 Ole746 2g: JSR PC; MAKE *GO DO ADRS MAKE 
1709 907654 004737 013050 38: JS5R PC; MKLOOP ADRS MAKE SCOPE LOOP 
1730 007660 900406 BR 4g’ RETURN HERE IF ALL ADRS MADE 
1731 007662 023737 001120 001122 CMP $GDADR,SBDADR ADRS CORRECT? 
1732 007670 001767 BEQ 2g ‘TRY NEXT ADRS IF SO 
1733 007672 104017 ERROR 17 “ADRS HAKE ER 64X64X16 WITH B-GAMMA 
1734 907674 OO0404 BR TST44 -TO NEXT TEST 
1735 007676 062737 O20000 013234 4S: ADD #20000, OFFSET ‘ADVANCE BASE ADRS 
1738 007704 103357 BCC 1S BR IF NOT THRU 15 BITS 

1738 . © EREEKSEKEES REESE RES ER SERA RRSER RARE SSRS SEAS EREK SRS SRERSRRSSERS 

1735 TEST yy TEST RESOLUTION 3 WITH B-GAMMA SET 
1740 © EEKGEREERSERELESERAAASERSERSAEEAE SERRA RES SEAS RASAARE SERA KRRSES 

1741 007706 ooo004 téTuy: SCOPE 
1742 007710 012737 000100 001160 MOV #100, STIMES -D0 100 ITERATIONS 
1743 007716 012737 007770 001110 MOV 83S, $LPERR ide T UP SCOPE LOOP ADRS 
1744 007724 005037 013232 CLR TAM’ "NO NPR ENABLE THIS TEST 
1745 007730 012737 000001 0132!e MOV #1, DUAL DUAL SAYS B-GAMMA ADRS MAKE 
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103357 

000004 

062737 
103357 

000004 

062737 

cela 
001400 

013050 

001120 

010000 

000200 

613050 

001120 

020000 

000040 
010220 
013232 
000001 
000100 
020000 
003400 
012714 
012746 
013050 

001120 

004000 

NC1LI-A LOGIC TEST 

13348 
13236 

00% 1l2e 

013234 

001122 

013234 

O01 lee 

013234 

MACY11 27(732) 
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21-SEP-76 14:14 PAGE 37 
TEST RESOLUTION 3 WITH B-GAMMA SET 

sAGOR GPFcET 
#1400, SOFCSR 
PC, REGLD 
PC} MAKE 
PC, * MKLOOP 

$GDADR, SBDADR 

3 
TSTYS 
#10000, OFFSET 

iSb4 fe 
set Be soxi6 
G0 LOAD CSR + OFFSET 
*GO 50 ADRS MAKE 
"ADRS MAKE SCOPE LOOP 
“RETURN HERE IF ALL ADRS MADE 
“ADRS CORRECT? 
> TRY NEXT AORS IF SO 
jAORS MAKE ER 32X32X16 WITH B-GAMMA 

NEXT TEST 
t AbvaNee BASE ADRS 
*BR IF NOT THRU 15 BITS 

o RELERERERERE ASAE RELE RARER ESE RE REA EARLE A SELSRLALALELAESELALEE ES 
ETEST 4S 

+éT45; 

4§: 

SCOPE 

TEST RESOLUTION 6 WITH B-GAMMA SET 
= 3633033030303 3B 

#200, STIMES 
#38, $LPERR 

it UAL 
#160, INCSFR 
#20000, OFFSET 
#3000, SOFCSR 
PC, REGLD 
PC’ MAKE 
PC, " MKLOOP 

$GDADR, SBDADR 

i? 
TSTY6 
#e0000, OFFSET 

-00 200 ITERATIONS 
they UP SCOPE LOOP ADRS 
NO NPR ENABLE THIS TES 
"DUAL? SAYS B-GANMA ERAS MAKE 
CLR ALL 
:SFT UP BASE 
SELECT &4X54X8 
:G0 LOAD CSR + OFFSET 
>GO 00 ADRS MAKE 
ADRS MAKE SCOPE LOOP 
RETURN HERE IF ate ADRS MADE 
ADRS CORRECT? 
:TRY NEXT ADRS IF SO 
s ADRS MAKE ER 64X64X8 WITH B-GAMMA 
TO NEXT TEST 

AOVANCE BASE ADRS 
BR IF NOT THRU 15 SITS 

SBHEHEHUHHHHBEUE HBB HE HU HUBEEUEHBHEEEEEE 
TEST RESOLUTION 7 WITH B-GAMMA SET tATEST 46 

s ERERRSREL ARERR EERE REELS A RGAE ARES REAR ERE ERE LEAL RA LEER EAA L ELAS 
tet: 

1§: 
es: 
33: 

4§: 

SCOPE 
#40, STIMES 
135, SLPERR 

Hoe BKCSFR 
#20060, OFFSET 
#3400, SOFCSR 
PC REGLD 
PC’ MAKE 
PC’ MKLOOP 
4s" 
$GDADR , SBDAOCR 

? 
TSTY? 
84000, CFFSET 

::D0 4Q ITERATIONS 
*SET UP SCOPE LOOP ADRS 
"NO NPR ENABLE THIS TEST 
> *DUAL’ SAYS B-GAMMA ADRS MAKE 
CLR ALL 
SET UP BASE 
“SELECT 32x3eX8 
*GO LOAD CSR + OFFSET 
GO DO ADRS MAKE 
;ADRS MAKE SCOPE LOOP 
;RETURN HERE IF ae ADRS MADE 
"ADRS CORRECT? 
‘TRY NEXT ADRS IF SO 
“ADRS MAKE ER 32X32X8 WITH B-GAMMA 
-TO NEXT TEST 

t ADVANCE BASE ADRS 
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DoNCA. PLL THE TEST RESOLUTION 7 WITH B-GAMMA SET 

1902 019250 123357 Bcc 1$ BR IF NOT THRU 1S BITS 

1894 | SSSA RESEESSSASASRSSRRRRRERERERE REESE EAESSSARERARERASERRERERAKES 

1895 ; iTeST 47 TEST WORD INCREMENT AND INCREMENT OVERFLOW FLAG 
1806 SERRA KERERAERE SERS ERSSERKESESESERESERSSSEASASRERRSESESSSSAEES 

1897 o19eS2 gococY +4747: SCOPE 
1808 610254 O12737 OO0CO4 001160 MOV. #4, STIMES “D0 4 ITERATIONS. 
1809 010262 O1e737 O10344 001110 MOV #2$_SLPERR dey UP SCOPE LOOP ADRS 
18:9 0102070 Ole700 000100 MOV #100,R0 SET UP OVERFLOW FLAG CLR COUNTER 
1811 O10274 Ole77? O00100 171260 MOV #100’ QNCSFR CLR ALL 
1e12 010302 Ole777 O20000 171240 MOV #cO000, gNCOFF  :SET UP L OFFSET REG TO 20000 
1813 610310 512777 001001 171230 MOV #1001 aNCCSR § SELECT RESOLUTION 2 WITH NPR ENABLE 
1814 010316 005027 Ode0000 CLR a#e0cho START LOC 20000 AT ZERO 
1815 610322 905001 CLR RI Rl CONTAINS EXPECTED NPR DATA 
1816 o103e4 905002 éLR Ro Ro KHEN NON-ZERO SAYS INCREMENT OVFLO FLG EXPECTED 

1818 019326 o0S201 13: INC RI s INCREMENT EXPECTED 
1819 010330 003005 BNE 2g BR IF NO OVERFLOW 
1820 010232 005101 COM RI =CAN’T EXCEED 177777 
1821 010324 Ol2702 090001 MOV #1,Re : OVERFLOW ErAG. SHOULD SET WHEN CELL 17777? 
1822 010340 905300 DEC RO :COUNT CLR FLAG ATTEMPTS, 32 SOFT, 32 HARD 



MR INCE C@11-DONCARC NCLB LOGIC TEST 
TH TEST WORD INCREMENT AND INCREMENT OVERFLOW FLAG 

MACY11 27(732) 
NO3 

21-SEP-76 14:14 PAGE 39 
DENCA. Pll 

1223 42 90 
1824 Breas Nees 
1825 biose2 012777 
1826 010369 900240 
1827 610262 ocs792 
1829 019364 6014S2 
1829 010366 032777 
1830 010374 OO10le 
1831 010376 013737 
1832 10404 21273? 
1833 Ol0412 005037 
1834 O10416 104022 
1835S 010420 o0c47e2 
1836 O10422 O20427 
1837 O10426 100026 
1838 010430 005037 
1839 O10434 012777 
1840 010442 012777 
1841 O104SO 032777 
1842 O104S6 901433 
1843 O10460 013737 
1844 010466 005037 
184S 010472 012737 
1846 010500 10402e 

1848 o10S02 o00441 
1849 010504 012777 
1850 010Si2 032777 
1851 619520 odl4le 
1852 010522 013737 
1853 010530 005037 
1854 019534 012737 
1855 o10s4¥2 104022 

1857 O10S44 oo04e0 
1858 01054 012737 
1859 O10SS4 012737 
1869 O10S62 010137 
1861 O10S66 013737 
1862 010574 023737 
1863 019602 001651 
1864 O10604 104023 
1865 
1866 
1867 
1868 
1869 010606 900004 
1879 010610 012737 
1871 010616 012737 
1872 010624 012700 
1873 010630 012777 
1874 010636 012777 
1875 010644 012777 
1876 310652 005037 
1877 010656 o0s00! 
1878 O10660 cocooe 

BEQ + NEXT TEST IE ALL CLR FLAG ATTEMPTS COMPLETED 
oooco: 171210 28: FY aL SNCSER ANB YES! 
900000 171172 NOV 80, INCXYH 100, at WORD” Ihe CAPR To 20000 

TST Re :EXPECT OVERFLOW? 
BEQ S$ -BR IF NOT - BUT OK IT DID NOT SET 

o2o0c00 171152 BIT #20000, , INCCSR iL GOK FOR, OVERFLOW FLAG 

001546 o91122 MOV NCCSR,SBDADR  ;SET UP CSR REG ADRS 
o7oc00 o01126 MOV #70000,SBDDAT EXPECTED INCREMENT OVERFLOW REG 
001126 CLR SBDDAT’ “SHOW IT WAS NOT SET 

ERROR 22 “INCREMENT OVERFLOW FLAG FAILED TO SET 
SR TSTSO “NEXT TEST ON ER 

ooo040 38: CHP RY, #40 sGLR NCR OVFLO BY SOFTWARE? 

o2o002 CLR ase000e S INSURE LOC 20002=0 
pc000!: 171120 MOV #1, INCSFR *CLR XY HOLD REG 
po0002 171102 MOV #2) SNCXYH 7DO A NPR TO LOC 20002 TO CLR OVFLO FLAG 
o20000 171070 BIT ¥20000, JNCCSR :B1 ELRG GET CLRED BY HARDWARE? 

901546 o01122 MOV NCCSR,$BDADR § ;SET UP NC CSR REG ADRS 
001124 CLR $sopAtT -EXPECTED NO OVERFLOW FLAG 
020000 001126 MOV ¥20000,SBDDAT :SHOW IT DID NOT CLR ON ADRS MAKE 

ERROR 22 ;INCREMENT OVERFLOW FLAG FAILED TO CLR ON 
*HARDWARE MAKE ADRS 

BR TSTSO > :NEXT TEST ON ER 
ooo002 1710S0 4S: MOV #2. INCSFR *DO A SPECIAL FUNCTION CLR ON INCR, OVFLO FLG 
o20000 171026 S$: BIT #20000, aNCCSR :DID FLAG SET IN ER OR FAIL TO CLR 

BEQ 6$ -BR IF OK (CLRED) - CK DATA INC 
001546 O0l122 MOV NCCSR,SBDADR :SET UP REG CSR ADRS 
001124 CLR $coDat “EXPECTED NO FLAG 
020000 001126 MOV #20000,$BDDAT  :SHOW IT WAS SET 

ERROR 22 ‘INCREMENT OVERFLOW FLAG SET PREMATURELY 
?O0R FAILED TO CLR BY SPECIAL FUNCTION CLR 

BR TSTEQ “NEXT TEST ON ER 
ono0c0 013226 68: MOV OLD apt UP XY HOLD LOC FOR TYPE 
O20000 CcOllz2e MOV aeb006 $BDAOR ;SET UP ADRS OF NPR 
O01124 MOV $GODAT ‘LD EXPECTED 
o20050 001126 MOV Ae SBDDAT :GET LOCATION AFTER INCREMENT 
001124 O01126 CMP SGDDAT, $8DDAT CORRECT? 

BEQ 1$ 7BR IF SO - DO ANOTHER ADRS MAKE 
ERROR 23 “WORD INCREMENT FAILURE 

; TEE TT EET TET TET T TET ET ETTTTTTTTTTET TTT TTTTTTTESTTETTT TT TET TET 

-4TEST SO TEST EVEN BYTE INCREMENT AND INCREMENT OVERFLOW FLAG 
jatar necgeg teeta taeestesneataeseseanesceataneineateasicestans 

000100 001160 MOV #100, STIMES -00 100 ITERATIONS } 
010700 001110 MOV #23 SLPERR der T UP SCOPE LOOP ADRS ; 
000100 MOV #100,R -SET UP OVERFLOW FLAG CLR COUNTER . 
000100 170724 MOV #100; BNCSER CLR ALL 
036000 170704 MOV #36000, aNCOFF  :OFFSET BITS 10-13 SHOULD HAVE NO AFFECT AT RES 4 
002001 170674 MOV 82001, aNCCSR  ;SELECT RESOLUTION 4 WITH NPR ENABLE ’ 
920000 CLR g20000 -START LOC 20000 AT ZERO 

CLR Ri *R1 CONTAINS EXPECTED NPR DATA 
CLR Re :R2 WHEN NON ZERO SAYS INCREMENT OVFL FLG EXPECTED 



MR. SEs) LL]-DINCA-C  ONCLI- 
oNer PL TSO 

1ees 
1889 O01:C6$e 105291 
188: 919664 001005 
28332 010666 105101 
1882 91070 Ole7de 
1884 010674 COS30C 
1385 010676 901516 
2886 O1Cr00 Olere, 
igs? 919706 Ole?? 
1898 910714 900240 
1889 010716 O0S7Ce 
1890 910720 901447 
1891 O10%22 032777 
!392 910730 901007 
1893 910732 013737 
1834 C1O74O 005637 
1995 O:S744 104G¢e 
1996 910746 047 
2837 010750 O200e 
i898 910754 109026 
1899 010756 005037 
1900 O1CTbe 012777 
1901 010770 Ole??? 
1302 OLCTTs 032777 
1903 921604 ¢951433 
1904 611006 012727 
1905 ©11014 005037 
2306 611020 012737 
1997 11926 104022 
1328 
1309 «4911030 000441 
1919 811032 Q12777 
191} O11040 77 
Wile C!l046 O0141e 
14333 011050 013737 
13:4 9110S— 995037 
1915 9011962 012737 
egi6 011970 104022 
3:7 

1918 911072 20 
3919 011074 912737 
1$e0 011102 012737 
1921 0211112 910137 
1922 011114 013737 
1923 Slile2 923737 
1924 911130 OO16S4 
1925 Ollise 104024 
1926 
1927 
1958 
1929 
1830 011134 9000904 
1931 011136 012737 
1932 Sil144 012737 
2323 €111S2 912700 
1934 O11:S6 012777 

“A 
TES 

ecco! 

90000: 
940000 

02000 

001546 
COll26 

900040 

920002 
0000! 
040002 
o20009 

001546 
002124 
G20000 

ooodSe 
029908 

OC1S4E 
001224 
oe0000 

040000 

COite4 

170616 

001122 

170572 
170554 
170542 

001122 

001126 

170522 
170500 

001 lee 

COlle6 

MACYIL 27.732) 
TE INCREMENT AND INC 

1$: 

2s: 

38: 

4$; 
S$: 

6$: 

BO4 
EP-"6 14:14 PAGE 49 
NT OVERFLOW FLAG 

21-5 
REME! 

81 aNCSFR 
#40000. aNCXYH 

: 
#20000, INCCSR 

NCCSR, SBDADR 
ocat 

TSTS1 
, 840 

4g" 
as20002 
#1. JNCSFR | 
#40002, INCXYH 
#20000, ,ONCCSR 

NCCER, SBDADR 
$G0DA 
§50090, SB00AT 

£
 
D
U
M
 

Z
W
w
e
w
 

M
U
D
O
W
M
 

Ts Si 
#2, INCSFR 
#20000, INCCSR 
6$ 
NCCSR, SBDADR 
scodat 
#20000, SBODAT 

TSTS1 
#40000, XYHOLD 
#20000, SGDAOR 

acl $8DDAT 
SGDDAT, , $BDDAT 
| 
24 

» INCREMENT EXPECTED 
-BR IF NO OVERELOU 
:CAN'T EXCEED 377 
OVERFLOW FLAG SHULD SET WHEN “EL 277 
:COUNT CLR FLAG ATTEMPTS, 22 SOF’. 32 4ARD 
“NEXT TEST IF ALL CLR FLAG ATTEMPTS SOMP_E7ED 

rAUR XY HOLD REG 
20, AN WORD INC NPR TO 20CCO 
;STA 
SRNPECT OVERFLOW? 
BR IF NOT - SUT CHECK IF DID NOT SET 
:LOOK FOR OVERFLOW FLAG 

“SET UP CSR REG ADRS 
-SHOW IT WAS NOT SET 
“INCREMENT OVERFLOW FLAG FAILED 72 SET 
: 3 N xT TEST ON ER 
aa INCR OVFLO BY SOFTWARE’ 

R IF SO 
STNSURE LOC 20002e=0 
;CLR_XY_HOLD REG 
:D0 A_NPR TO LOC 20002 TO CLR SVFLO FLAS 
:DID FLAG GET CLRED BY HARDWARE? 
;BR_IF SO 
SET NRP NC CSR REG - ADRS 
ZEXPECTED NO OVERFLOW FLAG 
:SHOW IF DID NOT CLR ON ADRS MAKE 
s INCREMENT BKE BRS FLAG FAILED TO CLR CN 

:60 A SPECIAL cORCTION CLR ON INCR CVFLO FLAG 
:DID FLAG SET IN ER CR FAIL 70, cLR?~ 
>B8R IF OK (CLRED) - CK DATA INC 
:SET UP REG CSR ADRS 
s EXPECTED NO FLAG 
-SHOW IT WAS SET 
“INCREMENT OVERFLOW FLAG SET PREMATLRELY 
-OR FAILED TO ake BY SPECIAL FUNCTION ON 
::NEXT TEST ON ER 
‘ie UP XY HOLD Loc FOR TYPE 
: SET UP ROR OF 
:LO EXPECTED 
Ger toeaTiON AFTER INCREMENT 

;BR_IF SO - 00 ANOTHER ACRS MAKE 
SEVEN BYTE INCREMENT FAILURE 

EPREELELLELLERLLALLLEARLRHRAEELRAERELEAASERESEREEEREEE TEESE SEES 
TEST COD BYTE INCREMENT AND INCREMENT OVERFLOW FLAG  ETEST §1 

ELELEAASERERSKSLELSLS LEAKE KASSRERELRERALARRELERRSERARALARERSARAG 
té51; SCOPE 

MOV 
MOV 
MoV 
MOV 

8100, $TIMES 
#23, $LPERR 
#100,R0 
$100; SNCSR 

D0 4190 ITERATIONS 
they P SCOPE LOOP ADRS 
iSET UP ip OVERFLOW FLAG CLR COUNTER 

a
e



MATNOESS2I-DENCA-C  NCil-R LOGIC TEST = MACYII 271732) 
DoNoA. PLL 7S) TEST O00 BYT 

1935 Q11184 Q12r77 039000 170356 Muy 
1936 O1l1%e Qler7? O02001 170346 MOV 
1937 Q11200 005037 20000 CLR 
1938 Ol1e04 00503" 013230 CLR 
1333 O11210 O0S09e CLR 

194! Qllele 105237 013231 18: INCB 
1942 Qli2el6 001006 BNE 
1843 Ollee0 108137 013231 COMB 
1984 Qllee4 Ole70e 000001 MOV 
1945 QO11230 005360 DEC 
194 Olle32 301522 . BEQ 
194? O11e34 Die??? 000001 170320 28: Mov 
1948 QOlle4e O27 049001 i7033e2 MOV 
1949 011259 O00240 NOP 
i950 Oll2S2 005702 TST 
195) 011254 001452 . BEQ 
1952 O112e56 O3e777 O20000 17026e BIT 
2353 Olle64 001012 BNE 
1954 QO112e66 013737 O01546 OOL12e MOV 
1955 QOlle?4 Q12737 920000 001124 MOV 
1955 Q1130e o0S927 O0l1e6 CLR 
195? 011306 104022 ERROR 
1988 011310 000473 BR 
1959 Qllgi2 O20927 900040 3s: CMP 
1960 911316 100026 BPL 
1961 011320 005037 0002 CLR 
1962 O113e4% Q12777 900001 170239 MOV 
1963 911332 Oler77 O40002 170212 MOV 
i364 GilSsG G3err? CeoCso i7cecc it 
1965 O1134%6 091433 BEQ 
i966 011350 013737 OO1S46 Odilee MOV 
1967 011358 009037 001124 CLR 
1368 Cll3te O12737 O20000 O01l26 MOV 
133; 011370 104022 ERROR 

as} 

1971 Q11372 g0044e BR 
$972 021374 Qle777 900092 170160 4S: MOV 
13v3 011402 Q32777 O20000 170136 S3: BIT 
1974 O114i0 01412 SEQ 
1975 Oll4l2 013737 001546 OOliee2 MOV 
1976 011420 005037 001124 CLR 
4977 O11l424 012737 Oe0000 001126 MOV 
13g 011432 104022 ERROR 

1980 911434 o004e1 8R 
1981 011436 012737 O40001 O1322e6 65: MOV 
1982 O11444 012737 020001 OOliz2e MQV 
1983 011482 013737 013230 001124 MOV 
1384 011460 013737 Oe0000 001126 MOV 
1985 011566 023737 O01124 OOlie6 CMP 
1986 011474 OO1E4E BEQ 
1987 O11476 104024 ERROR 
1988 
1989 
1390 ‘TEST Se 

CO4 
L4:14 PAGE 41 

E INCREMENT AND INCREMENT OVERFLOW FLAG 
21-SEP-76 

#30000, aNCOFF 
#2901 aNccsR 
820000 

3550 
Re 

GOOD+! 
es 
GOOD+) 
ai, Re 

0 
TSTS2 
#1. aNCSFR 
wid001, INCXYH 

Re 
5§ 
#20000, ,aNCCSR 

NCCSR, SBDADR 
#e0000, SGDDAT 
SBDDAT 
2e 
TSTS2 
RCO, #40 
4§ 
ae20002 
#1, INCSFR 

W40008, ANCXYH 
HECECE, SHecSR 

NCCSR, SBDADR 
scopat 
$5000, SB0DAT 

S782 
INCSFR 

120805, aNCCSR 
6 
NCCSR, SBOAOR 
scodat 
#20000, SBDDAT 
22 

TSTSe 
#40001, XYHOLD 
#2000 1 SB0AOR 

$CDCAT 
Sette $BDDAT 
SGDDAT.  $BD0AT 

24 

: OFFSET B11S 19-43 wh HAVE NC AFFECT AT RES 4 
“SELECT RESOLUTION iH NPR ENABLE 
“START LOC 20000 AT Z2E 
-GO0D CONTAINS OPEC TER O NPR DATA 
?Re WHEN NON-ZERO SAYS INCREMENT SVFLO FLAG EYPECTES 

s INCREMENT EXPECTED 
>BR IF NO OVERFLOW 
:CAN’T EXCEED 177400 
:OVERFLOW FLAG SHOULD SET WHEN CELL 177490 
-COUNT CLR FLAG ATTEMPTS, 32 SOFT. 32 HARD 
“NEXT TEST IF ALL CLR FLAS ATTEMPTS COMPLETED 

PAUR XY HOLD REG 
00, AN WORD IN NPR TO 2000! 
:STA 
SRNPECT OVERFLOW” 
:BR IF NOT - BUT CHECK IT DID NOT SET 
;LOOK FOR OVERFLOW FLAG 
;BR IF SET 
-SET UP CSR REG ADRS 
EXPECT INCREMENT OVERFLOW FLAG 
:SHOW IT WAS NOT SET 
‘INCREMENT OVERFLOW FLAG FAILED TS SET 

NEXT TEST ON ER 
‘ie OVERFLOW BY SOFTWARE? 
*BR IF SO 
INSURE LOC=0 
-CLR XY HOLD REG 
:00_ A NPR TO LOC 20002 TO CLR OVFLO FLG 
:i0 Fis GET CLERRES OY RRARGWHRE? 

8 
3SET NRP NC CSR_REG ADRS 
EXPECTED NO OVERFLOW FLAG 
:SHOW IT DID NOT CLR ON ADRS MAKE 
; INCREMENT neve abet FLAG FAILED To 
HARDWARE MAKE ADRS 
;NEXT TEST ON ER 

‘80 A_SPECIAL Ng Tron ehe ON THR ,OVFLO FLAG 
;D1D FLAG SET IN ER FAIL TO CL 

CLR ON 

TEXPECTED NO FLAG 
:SHOW IT WAS SET 
SINCREMENT OVERFLOW FLAG SET PREMATURELY 
-OR FAILED TO CLR BY SPECIAL FUNCTION cLR 
“NEXT TEST ON ER 

dpe UP XY HOLD Loc FOR TYPE 
-SEY UP RORS OF 
LO EXPECTED 
:GET T LOCATION AFTER INCREMENT 
: CORR 
;BR IF SO - OO ANOTHER ADRS MAKE 
:ODD BYTE INCREMENT FAILURE 

5 RHERAALERLSAEAEKSRELAALALHERRERSSELARLALAAELEREERRELAELSLRARARRE 
TEST THAT INCREMENT OVERFLOW FLAG WILL INTERRUPT 



DOY 
NOEC-“11-DENCA-C  NCLI-A LOGIC TEST = MACYLL 27(732) 21-SEP-76 14:14 PAGE 42 

NCA.PL] TS2 TEST THAT INCREMENT OVERFLOW FLAG WILL INTERRUPT 

1991 + RERREREERER REESE EERE SEER SERS EREREL ERE SEES EE EEEAEES EEEEEEELES SEES 

1932 911500 o00004 thts2: SCOPE 
1993 011502 012737 909004 co1160 MOV a4, STIMES -DO0 4 ITERATIONS 
1994 O11510 Ole737 O0O340 I7777K MOV 8PR? SW der PRIORITY TO HIGHEST 
1995 OL1E16 Oler?? O11644 170040 MOV #23, INCVCTO -SET UP INTR RETURN RORS 
1995 O11504 G!s777? 900340 170034 MOV 9340, dNCVCT2 §:PRIORITY TO 7 ON INTR 
1997 911532 OCS000 CLR RO “RO DETERMINES WHEN INTR EXPECTED 
998 O11534 O12777 000103 170020 MOV #103, SNCSFR CLR ALL 

1999 911542 Clerv?? d20000 170000 MOV #20000, 3NCOFF  :SET ts OFFSET TO 20000 
e009 911ssC 91877? OO1101 167770 MOV #1101, aNCCSR § :SELECT RESOLUTION > NPR + OVFLO ENABLE 
goo 911556 005037 de0dc0 CLR as200do :START CELL AT O FS 
3003 011562 012777 COO00l 187772 1S: MOV #1,0NCSFR -CLR XY HOLD REG 
094 611570 Oler?? o05000 167754 MOV #0’ INCXYH :00 AN AORS MAKE TO LOC 20000 

2505 611576 Olo73? 000300 177776 MOV #PR6.PSW "ALLOW AN INTR ON INCREMENT OVFLO 
239% O11609 013737 O01546 OOl122 MOV NCCSR,$8DADR § :SET UP CSR REG ADRS 
507 Oll6le o0S200 INC RO “COUNT ALCNG WITH LOC 20000 
08 O11614 Odl36e2 BNE 1s “OVERFLOW OCCURS INCREMENTING AT 177777 

3099 O11616 612737 S20000 901124 MOV #20000,$GO0AT  :SHOULO NEVER GET HERE - EXPECT OVFLO FLG 
C10 911624 O17737 167716 Colles MOV ONCCSR’SBCDAT READ CSR 
S11 611632 042737 157777 cdlle6 BIC 8157777, $B0DAT :SAVE INCREMENT OVERFLOW FLAG 

2012 O1164G lo4o22 ERROR 22 “INCREMENT OVERFLOW FLAG FAILED TO INTERRUPT 
0:3 O11842 oo043¢6 BR 4§ *RESTORE VECTOR LOCS 
934 Q1IENY C22626 2s: CMP (SP)+ (SP)+ =FIX STACK SINCE NO RTI 
O15 O11646 O20927 177777 fe O,a-1 -EXPECT INTR ON COUNT OF 177777 
O16 911652 O014I2 BEQ Re -BR IF EXPECTED 
917 O11654 005037 cO1124 CLR $GDDAT LD EXPECTED 

2018 O11660 017737 167662 001125 MOV ONCCSR,SBOCAT READ CSR 
O19 O11666 O4e737 157777 OOlle6 BIC 8157777, $BDDAT SAVE ONLY INCREMENT OVFLO FLAG 

eset O11874 104922 ERROR 22 -PREMATURE INCREMENT OVERFLOW INTR 
eel 1167 O004Ie BR 4§ RESTORE VECTOR LOCS 
See 011700 012737 020000 001124 35: MOV #20000,$GDDAT LD EXPECTED 
2023 11706 032777 O200900 167632 BIT 820000;3NCCSR :LOOK FOR INCREMENT OVERFLOW FLAG 
2224 011714 601003 BNE 4§ :BR IF SET 
2025 O11716 005037 00Li26 CLR SBCDAT “SHOW IT WAS NOT SET 
2026 011722 194022 ERROR 22 : INCREMENT OvELO. FLAG NOT SET ON INTR 
2927 011704 613777 OOISER 167632 4S: MOV NCVCT2.SNCVCTO RESTORE VECTOR P 
cee 011732 00S077 167630 CLR aNCVCcTe RESTORE HALT 
we 

2939 ; S SEESREFSERERERERSARSRLEESEASSERERERSRESS SESSLER SAS RSASSSSSRSSES 

Fiskehl TEST S3 TEST THAT TIMEOUT WILL SET THEN CLR WITH SFESIAL FUNCTION CLR 
2932 ;  SELSSSESESKSSSSELSKESERESESASERESERESSESSRSSSRSRSASRSARSSHRSRSASE 

2023 011736 900904 tS753: SCOPE 
2934 011740 012777 GOO100 167614 MOV #100, ONCSFR CLR ALL 
2593S 911746 Gto777 140003 167574 MOV #14G003 ONCOFF :SET UPPER ADRS BITS 14.15,16.17 (740000) 
2936 011754 610777 O02001 167564 MOV scOOl aNCCSR § ;SELECT RESY WITH NPR EAR Ble ' 
2037 611762 612777 O40000 167562 MOV san0G0" SNCXYH  :TRY A BYTE INC TO LOC (760000) RESERVED TIMEOUT AORS 
2038 011770 013737 OOIS46 OOl1l20 MOV NCCSR.$8DADR -:SET_UP CSR ADRS 
2039 011776 012737 100000 O01124 MOV #190060, SGOOAT EXPECT THE TIMEOUT BIT 
040 012004 005777 167536 TST anc -SEE IF SET 

2041 O!2010 100403 BMI tae :BR IF SO 
2042 012912 005037 001126 CLR sBopat *SHOW IT DID NOT 1 
2043 O12016 104016 ERROR 16 : TIMEOUT FAIL 6 7) SET AT ADRS 760090 
2044 012020 012777 000100 167534 IS: NOV #100, 3NCSFR "NOW USE SPECIAL EUNCTION CLR ON TIMEOUT FLAG 
2045 Ole0e6 005777 167514 TST aNCCSR ‘LOOK FOR IT CLEASED 
S46 12032 100006 BPL 2$ :BR IF SO 



MRINDEC-11-DONCA-C 
DINCA.PLL 

294" 912034 
Siig isade 
3049 012046 
2050 012050 
5081 
BAS3 012054 
3553 
3054 
Sag5 
S556 912054 
S087 12056 
2058 012964 
83 0120; 
60 O12076 

O61 15104 
D062 12112 
B63 O!el20 
e064 Olele6 
BOES 012134 
C6 O1e142 
2067 O1e1S0 
3068 012156 
2069 Olelbe 
070 15170 
2071 Olsi72 
5972 
5073 012174 
3074 S1E176 
3075 912204 
2678 012206 
3577 12214 
3079 
5079 012216 
5990 G!2220 
B98] Ol2226 
Bose Olse3e 
3083 012240 
3084 O12242 
5985 
BOB 012244 
3087 012246 
588 012254 
5089 012256 
2090 OiS2b2 
3091 12264 
BAg2 OlSceb 
5093 
2094 
e095 
3096 
2097 0912270 
2098 012272 
3699 012576 
2190 Ole304 
2:51 Olp3i2 
2152 912314 

TS3 

po3g3s ? 

104016 
0CO0137 

104025 

000435 
042737 
100405 
012737 
104026 

o00424 
052777 

091303 

000004 

005300 
COi010 

180060 
012560 

012064 

677777 

100000 

oo0004 
Ole7de 
167314 

077777 

001124 

000001 
000102 
000032 

NCLI-A LOGIC TEST 

001226 

167404 

001126 

001126 

001124 

167334 

301126 

001126 

167256 
167234 

MACY 27(732) 

es: 

TESTSY: 
s REKAKERELERAAEAALSLRKSALELELESSRLERER ESSER EREAL ELE S ELAS LSE EEE 

+8154, 

10$: 

1$: 

es: 

3s: 

4§: 

+ 

6S: 

CLR 
MOV 
ERROR 
JMP 

«NOP> 

E04 
21-SEP-76 14:14 PAGE 43 

TEST THAT TIMEOUT WILL SET THEN CLR WITH SPECIAL FUNCTION CLR 

tts, $80DAT 
I 
SEOP 

On few 0 Z RO 
OW I STILL SET 

s TIMEOUT FLAG FAILED TO CLR WITH SPECIAL 
GO REPORT ’ENDPASS’ 

FUNCTION 

TEST THAT TIMING MARK SETS IN LIST MODE - START 204 
Rieecrcii iii iiiiliiisiiiirsr roti ri rier piri reir reer is r: 

#10$, SLPADR 
#10$'SLPERR 
82006, RO 
NCADR; $BDADR 
#102, dNCSFR 
#400; aNCCSR 
#0. SNCXYH 
#102. JNCSFR 
840, aNCSFR 
#422, INCCSR 
#4, JNCSFR 
PC’ DELAY 
SNCADR, SBDDAT 

32 

TSTSS 
877777, SBODAT 
4§ 
#100000, $GDDAT 
26 

TSTS5S 
84, SNCSER 

sKcROR, gE7DAT 

2s 

TSTSS 
877777, SBDOAT 
6$ 
SEDDAT 

-SET SCOPE LOOP ADDRESS 
tary T UP SCOPE LOOP ACRS 
:D0 CHECK 2000 TIMES (8) 
“SET UP ADRS REG ADRS 
-CLEAR INTERFACE 
“SELECT LIST MD 
“CLR ADRS REG 
CLR ALL 
- SET TINE MARK 
“LIST a! EXT INPUT, ENABLE ADC 
:START ADC’S 
$80 STALL FOR A/D DONE 

S MADE 
i BrEoK THE FOLLOWING, THAT THE JOYSTICK 
1S APPROX. CENTERED, THAT BOTH ADC’S CONVERTED 
“NEXT TEST ON ER 

SAVE ONLY TIME MARK ADRS BIT 

:SHOW IT WAS EXPECTED 
?ADRS MAKER FAILED TO RECOGNIZE 
“THE TIMING MARK FLOP 
-NEXT TEST ON ER 

 ATART AdC’S 
:GO STALL FOR AD DONE 
:GET AORS MADE 
:BR IF ADRS MADE 
AGAIN, CHECK THAT THE JOYSTICK 
*1S APPROX CENTERED, THAT BOTH ADC’S CONVERTED 
“NEXT TEST ON ER 

Save TIME MARK ADRS BIT ONLY 
OK - TIME MARK CLRED ON NEXT ADC DONE 
SEXPECTED NO TIME MAR 
“ADC DONE FAILED TO ar TIME MARK 
:00 2000 TIMES 
TAGAIN TILL DONE 

= 0-3-3 3 3 3-3 2 2 0 3 0 0 J a a a 2 EEE} Ee a Ea 
TEST JOYSTICK ADC CONVERT, NO CONVERT $ JOYSTICK LOGIC tETEST ss 

FTI TTT TTT IT TTT IT TET LTTE 
ters: 

es: 

tbo” ONCSFR 
ie, aNCCSR 

3$ 

:RO COUNTS. NO. OF ITEMS PER CINE 
CLR INTERFACE 
“SELECT EXTERNAL, JOYSTICK, ENAB ADC 
*LOOK FOR LINEFEED & CARRIAGE RETURN 
:BR IF NOT NEEDED 



eee it dence NCLI-A LOGIC TEST 
DoNCA. PLL 

2103 612316 012700 
2194 O12322 032777 
2105 012330 00100e 
219 012332 104400 
2107 012236 104406 
2108 012340 012777 
2109 O1e346 004737 
2110 g123S2 105777 
2111 012356 100016 
2118 o12360 03277; 
2113 012366 O010 
2114 012370 913737 
3115 Ole3r6 012737 
2116 g1e404 005037 
211? O1e410 104027 
elig olevie 000787 
2120 O1e414 017737 
2181 Qlede2 012777 
2le2 012430 005777 
2123 012434 100016 
2124 O1e436 032777 
2125 O1e444 001326 
2126 O1e44S 104400 
e127 ol24s2 000717 
2129 O12454 032777 
2130 Ole%62 001317 
2131 O12464 104400 
elze 012470 000710 
2134 o1e472 005037 
2135 Oie476 005037 
2136 012502 113737 
2137 012510 113737 
2138 012516 032777 
2139 O12524 O01e76 
2140 012526 104400 
B14l 012532 013746 
2143 012536 104402 
2144 o1e540 ~~ O03 
2145 O12e541 O01 
E146 Q1e542 104400 
e147 912546 013746 
2149 o1esse 1o4up2 
e150 o1esé4 003 
2151 O:2555 S01 
2152 O12556 oouess 

MACYL1 27: 732) 
FO4 

21-SEP-76 14:14 PAGE 44 
TEST JOYSTICK ADC CONVERT, NO CONVERT & JOYSTICK LOGIC 

0C0006 
020000 

070000 

000004 
Olere 
167170 

040000 

001546 
040000 
001126 

167132 
000010 
167112 

020000 

070003 

C20000 

070013 

013216 

070025 
013216 

070031 
013220 

166610 108: 

3s: 
167214 

167160 

4§: 

166456 SS: 

6$: 

#6, RO “RESET TYPE COUNTER 
eBiT13, 3SWR : APE WE TYPING? 
38 BR IF NOT 
MSG2 G0 TYPE *LF4CR’ 

"GO LOOK FUR *CONTROL-G’ 
BY, INCSFR :DO @ CONVERSION 
PC’ DELAY :G0 STALL FOR A/D DONE 
anccsR i SHOULD NOT BE BUSY 
4§ 
840000,9NCCSR :NO CONVERT SHOULD BE SET IF STILL BUSY 
SS -BR IF "NO CONVERT” FLAG IS SET 
NCCSR.SBDADR  :SET UP REG CSR ADRS 
#40000,$GDDAT  :EXPECTED NO CONVERT WHEN BUSY STILL SET 
SEDDAT’ :SHOW IT WAS NOT 
27 >NO CONVERT FLAG NOT SET WHEN BUSY SET 
1$ -GO CONVERT AGAIN 

QNCXYH, XYAD :READ CONVERTED VALUES 
#9 anesFR :CLR JOYSTICK DEPRESS BUTTON 
ane césre :15 S BUTTON DEPRESSED? 

eBITL3, JSWR ‘NPE "BAR DN"? 
10$ ?BR IF NO TYPE 
MSG3 -TYPE “BAR DN™ 

2s :GO CONVERT AGAIN 

#91713, aSwR : TYPE “NO CNVRT™ MESSAGE? 
10$ -8R IF NOT 
MSG4 :TYPE “NO CNVRT 

2s >GO CONVERT AGAIN 

xADC CLR x Loc 
YADE LOC 
XYAD, XADC iSET X CONvERSION 
XYADS1. YAOC :GET Y CONVERSION 
#BIT13, aSWR TYPE X+Y DATA? 
10$ :BR IF NOT 
MSGS YPE Xz 

XADC, - (SP) AYE xAn¢ FOR TYPECLT 
2: TYPE X VALUE 
G0 TYPE--OcTAL ASCII 

3 :TYPE 3 DIGIT(S) 
1 : TYPE LEADING ZEROS 
MSGE type y 

YADC, -(SP) > SAVE ‘¥aoc FOR TYPEOLT 
TYPE Y VALUE 
3:G0_ TYPE--OCTAL ASCII 

3 :; TYPE 3 DIGIT(S) 
1 “TYPE LEADING cEROS 
2$ :60 CONVERT AGAIN 
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MRINDEC-11-DoNCA-C 
DZNCR. PLL 

Qle67e 
012700 

NCL1-A LOGIC TEST 
END cF PASS ROJTINE 

000137 
002319 

377 
01S 

osco4c 
000043 

001162 
001169 
001202 
109000 001202 

012665 
001202 

Olebb2 
000042 

377 200 
O4¥e4le O4el16 
OSiSC1 Cedle3 

GO4 
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-SBTTL END OF PASS ROUTINE 

33 KSSARESAEAERSERESARSESERRSSARESESSRERAESSS RSLS RERREERSSRSSSESLAARLAS 

; RINCREN NT THE PASS NUMBER ($PASS) 
te TYPE "END PASS 8XXXXX" (WHERE XXXXx IS A DECIMAL NUMBER) 
:#IF THERES A MONITOR GO T0 IT 
-#IF THERE ISN’T JUMP TO RESTRT 

SEOP: 
SCOPE 
CLR STSTNM 3;2ERO THE TEST NUMBER 
CLR STIMES 3;ZERO THE NUMBER OF ITERATIONS 
INC ;; INCREMENT THE PASS NUMBER $PASS ; 
BIC #100000,SPASS ;;DON’T ALLOW A NEG. NUMBER 

(PC)+ : LOOP? 
SEOPCT: .WORD 1 

B $DOAGN ssYES 
MOV (PC)+,a(PC)+ ;;RESTORE COUNTER 

SENDCT: .WORD 1 
SEOPCT 
TYPE SENDMG TYPE “END PASS #” 
MOV $PASS, -(SP) ::SAVE $PASS FOR TYPEOUT 
TYPDS :G0 TYPE--DECIMAL ASCII WITH SIGN 
TYPE SENULL >: TYPE A NULL CHARACTER 

SGET42: MOV de42. RO 2:GET MONITOR ADDRESS 
- BEQ SDOAGN *: BRANCH IF NO MONITOR 

RESET :CLEAR THE WORLD 
SENDAD: JSR PC, (RO) ::60 TO MONITOR 

NOP - SAVE ROOM 
NOP ;;FOR 
NOP *:ACTII 

SDOAGN: 
JMP a(PC)+ + sRETURN 

SRTNAD: .WORD RESTRT 
SENULL: (BYTE -1,-1,0 ;;NULL CHARACTER STRING 
SENOMG: :ASCIZ <18><12@>-END Pass’ #, 



MAINDEC-11-DONCA-C_ NC11-A LOGIC TEST 
DZNCA.P11 END OF PASS ROUTINE 

ota 

5135 
el& Ole7de 012705 90009010 
gi3 pigs 00S395 

1968 012710 001376 
el9? Ole7ie 000207 
2198 
2199 
2290 
ecOl 
ee0e 
2203 012714 O13777 013234 166626 
2c04 Ole72e 053737 013232 013236 
2295 012730 O13777 013236 166610 
e206 010736 012737 O00e00 013214 
2207 Ole744 000207 
2208 
2209 
2210 
2211 
eee 
2213 
e214 
2215 
2216 
2217 
2218 
2219 
2200 
FES 
2222 
2223 
eoo4 
2225 
2226 012746 062716 O09004 
2227 Ole7se 006237 013214 
2228 012756 001003 
29 012760 012737 177677 013214 
2230 O1e766 020737 177777 013214 
2231 012774 001505 
ese Ole776 013737 013214 013216 
2233 Q13004 042737 177600 013216 
2234 012012 013737 G13216 013220 

013226 
2236 013026 005737 013212 
2237 013032 001403 

3034 052737 000200 013226 

3042 113737 O1322e0 013227 
3050 062716 000002 

3054 O1e777 000001 166500 
3062 004737 Ol3c4e 
3066 013737 013230 001120 
3074 005737 013232 

au
 

rw
 

G)
 

w
 

O
o
o
o
 

O
0
0
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B
o
O
O
o
O
O
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O
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0
0
0
0
0
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PEERAEKEREARERESE RAL LERERELELELARARAALRERESRSRESREREERARSLS SED 

THIS TS A COMMON DELAY ROUTINE OF A COUNT OF 10 
= BASSES ALJ EB HEHE Se HE HE Ae a HEHE EE EE ER EE REESE SS 

béLav: MOV #10,RS 
Ee R ig 

RTS PC 

;SET UP COUNT IN RS 
:COUNT 8 AWAY 

DONE 
:RETURN WHEN DONE 

= SAS SE Se 6 0 SESE AE AE HE SE 3 A A A a aE 
fHuTs SUBROUTINE LOADS INTERFACE REGISTERS FROM SOFTWARE REGS 
IT ALSO INITS THE SOFTWARE ADC’S 

= SEH SE Se Se SEE AE SESE AE SSE AE Ee SE a 
RécLo: MOV OFFSET ONCOFF 

BIS TAM SOFCSR 
MOV SOFCSR, aNCCSR 

;LOAD OFFSET REGISTER 
SET STAGE II ENABLE IF WARRANTED 
:SET UP COMMAND REGISTER 

MOV 8200, XYPTRN -START ADC’S WITH FLOATING ONE 
RTS PC sRETURN TO ADRS MAKE TEST 

5s RMR E RARE HEE HEHE EEE EE EE ESE ARR EE EERE ERE EEE ER 
THIS IS A ROUTINE TO SIMULATE 2 ADC’S 
ON EACH CALL THE ONE OR ZERO PATTERN IS SHIFTED 
s RIGHT AND LOADED INTO THE SOFTWARE XADC 8 YADC - 
FIRST A ONE IS FLOATED RIGHT AND THEN A ZERO - WHEN 

: ZERO HAS PRSSED THRU BIT 
344 = ALL OTHER RETURNS ARE TO CALL+6. 
THE _XYHOLD LOC CONTAINS THE X/Y ADC VALUES AS WRITTEN 
70 THE XYHOLD NC11 REG. 
;THE ADDRESS IS THEN MADE IN SOFTWARE AND THEN IN HARDWARE 
SOFTWARE ADDRESS IS RETURNED IN SGDADR 
;HAROWARE ADDRESS RETURNED IN _SBOADR 
:WHEN NPR (TAM=1) IS ENABLED THE CONTENTS OF THE NPR'ED LOC 
SARE SAVED IN ’LOCSAV’ AND RESTORED AFTER THE NPR. 
:THE MEMORY LOC AFTER THE NPR IS PUT iN $BDDAT 
“THE EXPECTED NPR DATA IS PUT IN SGDDAT 

+ HA EH EEE EERE EE ERE EEE RE SEER ESSE EERE EE EE EERE REEL EEE 
WAKE: 

1$: 

SAMON: 

NODUAL : 
MKLOOP: 

ADD #4, (SP) 

THE 
O OF THE ADC’S THE RETURN IS TO CALL 

;RETURN AFTER THE SCOPE LOOP JSR 
ASR XYPTRN :SHIFT ONE/ZERO RIGHT 
BNE 1$ -BR IF_NOT DONE WITH ZERO YET 
MOV #177677, XYPTRN =NOW SET UP FLOATING ZERO PATTERN 
CMP #-1, XYPTRN "ALL DONE FLOATING ZERO? 
BEQ RNGON BR IF SO 
MOV XYPTRN, XADC SET UP X VALUE 
BIC #177600 XADC ;LOW ORDER 7 BITS ONLY 
MOV XADC, YAOC 
MOVB_XADC, XYHOLD 
TST DUAL 
BEG NODU UAL 
BIS #200, XYHOLD 

:GOES TO Y VALUE ALSO 
FORM THE XYHOLD WORD 
3B GAMMA SET? 
:BR_IF NOT 
;SET B GAMMA IN XYHOLD WORD 

MOVB YADC XYHOLD +I ;SET UP YADC IN XYHOLD WORD 
ADD #2, (SP) 

MOV #1, QNCSFR 
JSR PC; SAMAK 

tRETURN TO CALL +6 TO CK DAT 
SOR +2 na ENTERED HERE FROM coPE LOOP 
CLEAR _XYHOLO 
00 SOE TARE ADDRESS MAKE 

MOV 6000, $GDADR :GET MAKE A 
TST ZARE WE DOING NPR*S 



104 
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DINCA.P11 ENO OF PASS ROUTINE 

2247 013100 001423 BEQ 2s BR IFN 
2248 13108 42797 O0000! 013230 SIC #1 G00D MAK Ns WORD ADR 
ge3 1311 737 C00114 613240 MOV IGS0D,LOCSAV — :SAVE LOC TION OF NPR 

13116 6050 00106 CLR 3G00D ZERO LOCATIO 
2251 Ol3i2ee 032737 OCCOOl 001120 BIT #1, SGDADR “LOOK FOR ave INCREMENT 
2252 013130 OO1404 BEQ 1§ ‘BR IF LOW BYTE 
2253 0123132 610737 OO0400 001124 MOV #400, SGDDAT THI BYTE INCREMENT 

Be TUNE Ae moos iy ag: yt ittane ucgeren 
Sree Te ETS Tete, Oe tet ae: RY fC Ren TBO ACHABOLARE ADRS MAKE 
2es7 (013156 Oelb16 CMP (SP) ($P) :STALL 
2258 013160 917737 166366 001122 MOV aNCADR, SBDAOR READ THE HARDWARE ADRS MADE 
259 013156 005737 013232 TST <DOING NPR'S? 
2260 Ol3i7e OO1406 BEQ RNGON :BR IF NOT 
e261 C13174 017737 o0e03S 001126 MOV aGOOD , SBDDAT READ THE CONTENTS OF THE NPR*ED ADRS 
e=62 O132e02 913777 O132e40 o000z0 MOV LOCSAV,aGOOD § :RESTORE THE NPR LOC WITH PREVIOUS CONTENTS 
2263 013210 009207 RNGDN: RTS PC =NOW RETURN TO CK MAKE ADRS OR NPR CATA 
2264 13012 ocgocoo DUAL: 9 "NON-ZERO INDICATES B GAMMA BEING TESTED 
2265 013214 000200 XYPTRN: 200 ?CONTRINS PATTERN FOR X/Y SOFT ADC’S 
2266 013216 009000 xaoc: oO SOFTWARE X ADC 
ecb? 013220 000000 YADC: 0 :SOFTWARE Y ADC 
2268 Ol3ecee OO0000 xYAD: 0 HARDWARE XY DATA READ 
2269 Ol3zee4 00000 XTEMP: USED IN BUILDING SOFTWARE ADDRESS MAKE 
cero Olsce6 ScCsc XYHOLO: 0 SOFTWARE XY ADC VALUE WRITTEN TO XYHOLD REG 
2271 013230 00000 GOOD: 0 =MEMORY AORS OF ADRS MAKE NPR 
2272 O13e3e 000900 TAM: oO "NON-ZERO INDICATES NPR ENABLED TO ADRS MADE 
227 O} 234 900090 OFFSET: 0 -OFFSET AORS BITS LOADED TO OFFSET REG 
ceva 013036 Oo0cor SOFCSR: 0 CSR BITS WRITTEN TO NC CSR 
ee7s 013240 oo0cd0 LOCSAV: O “ALL SINGLE LOCS ARE SAVED & RESTORED FROM THIS LOC (NPR 

eer? | ERERAREAESSSKESSERESRSRASERSSS RESALES ASERASSESSRASRESEESRERASRSS 

2278 StHIS CODE DETERMINES WHAT RESOLUTION IS SELECTED AND 
2279 :THEN DIRECTS THE PROGRAM TO THE SOFTWARE ADDRESS MAKER 
2280 ROUTINE FOR THAT RESOLUTION - EACH ROUTINE ALIGNS THE 
2281 *X & Y ADC VALUES TO THERE PROPER ADORESS BIT ASSIGNMENTS 
2282 AND THEN RODS IN THE OFFSET ADDRESS BITS ACCORDING TO THE 
2283 "LOGIC OF THAT RESOLUTION - THE ADDRESS MADE IS RETURNED IN *GOOD’ 
2284 AMAL CLR GOOD ee eeecaR FING: ApoREGG 

2285 013242 005037 013230 bAaK: CLR GOOD CLEAR FINAL ADDRESS 
2286 130% 032737 O00010 013236 BIT #10,SOFCSR ; JOYSTICK MODE? 
2287 0132054 801042 BNE JSM YES 
2288 013256 113737 013216 013230 SDCM: MOVB XADC, GOOD SET UP FOR FORMATION 
2289 013264 013700 013236 MOV SCFCSR,RO -STORE SOFCSR IN RO FOR SPEED 
2290 013270 632700 oO3400 BIT #3400,A0 CHECK FOR RESO 
2291 913074 OOr444 BEQ RESOO’ 
2282 013276 032700 o03000 . BIT #3000,RO CHECK FOR RES] 
2293 013302 OO1444 BEQ RESO1’ 
2294 013304 032700 o02400 BIT #2400,RO sCHECK FOR RES2 
2295 013310 OO144S BEQ RESO2 
22% 013312 032700 ocoe0co BIT #2000,RO CHECK FOR RES3 
2297 013316 OO1S24 BEQ RESOZ 
2298 013320 032700 o01400 BIT #1400,R0 CHECK FOR RESH 
2299 013324 001410 BEQ RESOYX 
2300 013326 032700 001000 BIT #1000,RO CHECK FOR RESS 
2301 13332 001407 BEQ RESOSK . 
2392 913334 032700 oo0400 BIT #400,RO sCKECK FOR RES6 



MAINDEC-11-DONCA-C  NC11-A LOGIC TEST 
END OF PASS ROUTINE DzNCA.PLI 

2303 913340 
Band B33cE 
2396 013352 
307 013256 

2308 
2309 
2310 
ezil 
2312 
2313 013362 
2314 013370 
2315 013376 
2316 013404 
231? 
2218 
2319 
2329 
2321 
2322 013406 
2323 013412 
2304 
2325 
2326 
2327 
2308 
2329 013414 
2330 013422 
2331 
2332 
2323 
2334 
2335 
2336 
2337 
2338 013424 
2339 013430 
2340 013436 
e341 O13444 
e342 913450 
2343 013454 
2344 913469 
2345 013464 
2346 013472 
2347 913500 
2348 013506 
2349 913512 
2250 013514 
2351 013522 
2352 013524 
2353 013532 
2254 013540 
2355 013542 
2356 013550 
2357 013556 
2358 913560 

001406 

BeRL SF 
000137 
000137 

113737 
113737 
C427 37 
000207 

00S037 
000207 

113737 
000207 

004737 

042737 

Bi aeye 
014014 
014136 

013216 
013220 
100200 

013230 

C13220 

040000 
020000 

020000 
013224 

177601 

013231 

019224 

013224 
013224 

O13ee4 
013230 

013230 

04 
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BEQ RESO&X 
qe Beet’ ; MUST a ate 

RESOYX: JMP 4 ; JUMP SOFTWARE ADRS MAKER RES4 
RESOSX: JMP RESOS ;JUMP TO SOFTWARE ADRS MAKER RESS 
RESOGX: JMP RESO6 ;JUMP TO SOFTWARE ADRS MAKER RES6 

$s REARS ERE RAARS ARERR L LEASES SERRE RE RASA SEES ERERRAAARE REESE S 

?MAKE ADDRESS ALA JOY STICK MODE 
;BITS 1-7 OF X AND Y IN THEIR RESPECTIVE BYTES 
= SESSA SE AEH HE SE SESE SE RE EE A EEE SESE SEE EE a gb a a a aa 
35m: MOVB XADC,GO0D “GET X VALUE 

MOVB YADC: GOOD+! GET Y VALUE 
-CLEAR BITS 1S AND 7 BIC #100200, GOOD 

RTS PC 

5 5 RERRRRE SAHRA REE EE RRR AE AAR R EERE EERE EER ER SERS SE SEES 
‘MAKE ADDRESS A LA RESOLUTION 0 
"CLEAR ADDRESS REGISTER 
© SERRA KEREEEARARESSSEASREKE SERS SERESSSRESSSSESESERAASSSSE LESSEE 

REsoO: CLR GOOD *NULL - ALWAYS EXPECT ZERO 
RTS PC 

£  RERREL EERE LERAA SSE LLL EERE RELA EE ERA EERAA RRA RALE SERRA REALE RAR AS 

*MAKE ADDRESS A LA RESOLUTION O1 
:BYTE O CONTAINS 8 BITS X, BYTE 1 CONTAINS 8 BITS Y 
2 KEES SER EERE EKER SELES R EEE ESSER SELENE ERE ER SESE ELEE EEE ER EEEES 

RESOI: Hee noe, GOOD+ ;LOAD X8Y DIRECTLY WITH NO OFFSET 

$s RRR EE ERA LEER ESSERE AERA AL SEES S EERE RE EERE RERERESRERLE RESALES RS 

“MAKE ADDRESS A LA RESOLUTION 2 
s64X64X16 
30 0 0 Y Y YY Y Y YY X X¥ X X X X OQ 
715 14 1365432165432 1 
© SEEREREREREAERARSERAAE REARS KLAR S SASSER ASRSE SARK ASSS REARS RESES 

REso2: JSR PC. MOYXI6 :00 ROTATION AND STRIP 
MOV GOOD, XTEMP :SAVE Xx 
move yaot, GOOD GET Y 
JSR PC, M64X16 *GET RIG OF UNUSED BITS 
swags GboD *POSITION Y 
ASR GOOD TO EXACT POSITION 
ASR GOOD ; 
ADD XTEMP, GOOD “GET SAVED X 
MOV OFFSET, XTEMP “ACCOUNT FOR OFFSET 
BIC #17777, XTEMP ?ONLY BITS 1S 14 13 
TST DUAL _ $G_GAM SET? 
BEG ND2 ‘BR IF NOT 
BIT SBIT13,XTEMP § :OFFSET 13 SET? 
BEQ 1$ -BR IF NOT 
BIS SBITIY,XTEMP : OFFSET 13 8 B GAM SETS ALY 
BIC WBITIS,;XTEMP :OFFSET 13.8 B GAM CLRS al3 
BR NDe -GO ADD OFFSET IN 

1S: BIS WBIT13,XTEMP § ; OFFSET 13 CLRED & B GAM SETS Al3 
ND2: ROD XTENP, GOOD "ADD IN OFFSET 

MB4YX16: BIC #177601,G00D :CLEAN GARBAGE 



MAINCEC-11-D2NCA-C  NC11-A LOGIC TEST 
END OF PASS ROUTINE D2NCA.P11 

2359 013566 
2360 
2361 
S30 
2364 
2365 
2366 
2367 013570 
2358 013574 
2369 913602 
2370 013610 
2371 013614 
e372 013620 
2373 0136204 
2274 013630 
2375 013634 
2376 013642 
2377 013650 
2378 013656 
2379 013662 
2380 013664 
2381 013672 
e282 013700 
2383 013702 
e384 013706 
2385 013714 
2386 
2387 
2388 
2389 
2390 
2391 
2392 
2393 013716 
2394 013722 
2395 013730 
239% 013736 
2397 013742 
2398 013746 
2399 013752 
2400 013760 
2401 013766 
e402 013774 
2403 O14002 
2404 O14004 
e405 O14012 
2406 
2407 
2408 
2409 
2410 
41 
41 

2413 014014 
e414 014020 

090207 

004737 013702 
01373" Q13230 
113737 013220 
904737 013702 
000337 013230 
006237 013230 
006237 013230 

0S2737 004000 
063737 O132e4 

006237 013230 
042737 177701 

004737 014004 

042737 177600 
000207 

004737 014004 
013737 013230 

013230 

013224 
C13230 

013230 
013224 
Oi32e4 
013230 

013230 

013224 

04 
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RIS PC ’ 

5 5 RHRRAER ERE S EERE REARS SER ELLER AES ESEA SESE LEER E ERASE RESALE ALES 

shaKs ADDRESS A LA RESOLUTION 3 
s3eX ex 0 

Oo 0YYYYYXX X X X Q s 

715 14 13 le 116 S§ 4 39 2 6 § 4 rs 
+ RERERREEEEERRE REE ERE R EEE ERE REEL EERE EE EGER EE EELS 
RESO3: JSR PC,M32X!16 “SHIFT AND STRIP 

MOV_GOQD, XTEMP SAVE X 
MOVB YADC. GOOD GET Y 
JSR PC,M32X16 *GO ALIGN + DELETE UNUSED SITS 
SWAB GOOD POSITION Y 
ASR GOOD -TG EXACT POSITION 
ASR GOOD ; 
ASR GOOD : 
ADD XTEMP, GOOD ‘ADD X VALUE 
MOV OFFSET, XTEMP GET OFFSET 
BIC #3777, XTEMP “USE BITS 15 14 13 12 11 OF OFFSET 
TST DUAL -B GAMA SET? 
BEQ ND3 *BR IF NOT 
BIS #4000, XTEMP -B GAMA SETS BIT 11 

ND3: BOD XTEMP, GOOD "NOW ADD IN OFFSET 

M32X16: ASR GOOD * ALIGN 
BIC 4177701 , G00 *RID UNUSED BITS 

5 RERRE KEG RERE RELA E EAA A A LEER E REELS EERE REE ERE EERE 
MAKE ADDRESS A LA RESOLUTION 4 
;128X1e8X8 BASE 1eK 
30 0O Y YY YYYY¥ XXX XX X X 
315 1Y 6 S 43219065 4 3 21 Q 
= s RELEASE REA E RE ERAELELER EAE EE REAR ERASER ER ERE EEE LE REE EERE EERE 
REso4u: JSR PC.M128x8 -GO DELETE UNUSED BITS 

MOV GOOD, XTEMP SAVE X 
move YADC. GOOD GET Y 
JSR PC.M128x8 GO DELETE UNUSED 
Swas GOOD “POSITION Y 
ASR GOOD >TO EXACT POSITION 
ADD XTEMP, GOOD "ADD IN X VALUE 
MOV OFFSET, XTEMP :GET OFFSET 
BIC #37777, XTEMP OFFSET BIT 15,14 ONLY 
ADD XTENE 6000 "ADD IN OFFSET 
RTS P ; 

Mle8X8: BIC #177600,G000 ;RID UNUSED BITS 
RTS PC ; 

5p SERRE RERA ALES EERE REA RRA E EGGERS ERR REAR EELS 

“MAKE ADDRESS A LA RESOLUTION 5 
:128X128x8 BASE 4K 
7 y yvryryyyyYyxxxXxxXx xX xX X 
15 § (@)5 4321065 4 0 
© CLSRASL SEEKS SERRA SEEKERS RARRSERSRRRERAERASSASAARSRRERARRHEEES 

RESOS: JSR PC.M128xe -GO DELETE UNUSED BITS 
MOV GOOD, XTEMP SAVE X 
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END OF PASS ROUTINE DZNCA.P11 

014026 
014034 

b
e
 
b
b
 

be
 
o
o
 

he
 
be

 
be
 
e
e
 

£
 

r
a
 

(+
a)

 
o
 

014255 

014260 
014264 
014272 
014200 
014304 
014310 
014314 
914320 

113737 
004737 

000297 

004727 
013737 
113737 
004737 
000337 

000207 

004737 
013727 
113737 
004737 
000327 
006237 
006237 
006237 

033220 
014004 

B13539 
013230 
13230 
13230 
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020000 

013224 

010000 
013224 

013230 
177700 

013230 

013230 

013230 

013230 

013224 
013230 

MACY11 27(732) 

MOVB YAOC, GOOD 
JSR PC, Mie8x8 

sub $300 

BPL SETI3 
BIC #120000, GOOD 
BR DNOS 
BIS #20000, G00D 
add xTenP, Goon 
MOV OFFSET, XTEMP 
BIC #77777, XTEMP 
ADD xTEMP, Good 
RTS PC 

SET13: 
DNOS: 

21-SEP-76 14:14 PAGE SO 

;GET Y 
;GO0 DELETE UNUSED SITS 
5 F05 TJON Y 
I TAKE A LOOK AT Yb 
sNOW POSITION 

-WAS Yb SET? 
:BR IF NOT 
-YES, ONLY LEAVE 14 SET (Y6=1) 
“SKIP NEXT INSTR 
-Y6=0 SETS 13 
“ADD IN X VALUE 
GET OFFSET 
“OFFSET BIT 1S ONLY 
*ADD IN OFFSET 

oo REEREREREEAERAE RHEL LEEA EL ELE SLERALRERALA LEAR AARERARARRAREAE REALS 

MAKE ADDRESS A LA RESOLUTION 6 
; S4X64XB 
30 0 9 OY Y Y Y X X¥ X X X X 
715 14 13 1265 43216654321 
= FEEREFRAESERESAERALSAERSE SHS SERASELERESERERR SA LERASSSSSESKERELESES 

JSR PC, M64X8 
MOV GOOD. XTEMP 
MOVB YADC, GOOD 
JSR PC, Mb4X8 
suas Gb0d 
ASR GOOD 
ASR GOOD 
ADD XTEMP, GOOD 
MOV OFFSET, XTEMP 
BIC #7777, XTEMP 
TST DUAL 
BEQ NDS 
BIS #10000, XTEMP 
ADD XxTEMP, Good 
RTS PC 

RESOG: 

NO6: 

Mb4X8: ROR GOOD 
BIC #177700, G00D 
RTS PC 

;GO ALIGN & STRIP UNUSED BITS 
;SAVE X 
;GET Y 
;GO ALIGN & STRIP UNUSED BITS 
sPOSITION Y 
;TO EXACT POSITION 

;ADD IN X VALUE 
;GET OFFSET 
SONLY BITS 15,14, 13,12 
:8 GAM SET? 
*BR iF NOT 
“YES, B GAM SETS 12 
“ADD IN OFFSET 

sALIGN 
;RID UNUSED BITS 

5s ERE RER AREA EMER EEE EEE REE AREA EEE EERE EEE EE EER EE 
MAKE ADDRESS A LA RESOLUTION 7 
; 32X32X8 
0 00006 YY YY YXXX X X 70. 0 
5 14 139 le 1! 106543265432 
© © PERERERE SESE AEREAERRERESRRAE SRSA ERERERRRERAAS SERRE ESRERERERES 

RESO7: JSR PC,M32x8 -GO ALIGN 8 STRIP UNUSED BITS 
MOV GOOD. XTEMP *SAVE X 
MOVB YADC. GOOD :GET Y 
JSR PC, M3ex8 -G0 ALIGN & SAVE UNUSED BITS 
suas GdoD *POSITION Y 
ASR GOOD TO EXACT POSITION 
ASR GCOD ; 
ASR GOOD ; 
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014346 
0142Se 
014354 
014382 
014370 
Q1437e 
014376 
014402 
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013230 063737 
( Ba 73? 

005737 
001403 
052737 
063737 
p0c20? 
004737 
00623? 
000357 

013224 

Bales? 
Ol32ie 

002000 
013224 

014244 
013230 

b13884 

MACYL1 27( 732) 

4 
XTEMP, GOOD 
Gib xTEMe 

NO?" 
#2900, XTEMP 
XTEMP, GOOD 
PC 
PC, Mo4Xe 
BC 

MOY 
21-SEP-76 14:14 PAGE S1 

iter IN X 

FiLy nets, 15,14, 13, 12,11, 10 
ig "Gan 
;BR IF ROT. 
YES, 8 GAM SETS 10 
3ADD” IN OFFSET 

60 ALIGN & STRIP UNUSED BITS 
“ALIGN 
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D2NCA. P11 SYSMAC ROUTINES 

vee ,SBTTL SYSMAC ROUTINES 

484 .NLIST MC.MD.CND 
gueo -SBTTL TYPE ROUTINE 

e487 5 REARS RELL EEE EEA RARER ERASE ERAS SEAR EERE AR EEE RARE EES RAKE RE 

2488 t SROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
2489 $ #THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
2499 -*NOTEL: $NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
e493 : #NOTE2: ®l1LLS CONTAINS THE NUMBER OF FILLER CHARACTERS REGUIRED. 
o492 ; #NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 
¢ 

2494 CALL: 
o495 #1) USING A TRAP INSTRUCTION . 
e436 if TYPE §,MESADR s;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 

2498 *% TYPE 
2499 i MESADR 

Seo * 
2502 O14404 105737 901157 $TYPE: TSTB  S$TPFLG 3315 THERE A TERMINAL? 
e503 014416 100002 BPL 1$ *BR IF YES 
2504 Ol441e ocooc0 HALT iH T HERE IF NO TERMINAL 
2505 014414 000420 BR 33 LEAVE 
2505 O14416 010046 1S: MOV RO, -(SP) * SAVE RO 
eS07 O144e0 017600 o0000e MOV a2etSP) RO igen ADDRESS OF ASCIZ STRING 
2508 O14424 122737 OO0001 001214 CMPB SaPTENY” SENV *RUNNING IN APT MODE 
2509 O14432e OO101! BNE 3 >:NO,GO CHECK FOR APT CONSOLE 
2510 O14434 132737 000100 obl21S BITB $ sAPTSPOOL,SENVM ;:SPOOL MESSAGE TO APT 
2511 OL4442 0140S BEG 62g *:NO.GO CHECK FOR CONSOLE 
eSt2 O14444 010037 O144S4 MOV RO,61$ S/SETUP MESSAGE ADDRESS FOR APT 
e513 O14450 004737 014674 ISR PC; SATY3 t SPOOL MESSAGE TO APT 
2514 014454 go0000 618: .WORD O “MESSAGE ADDRESS 
2515 O14456 132737 OO0040 COlelS 62$: # BITB sAPTCSUP,SENVM ;:APT CONSOLE SUPPRESSED 
2516 O14464 601003 BNE 60$ YES SKIP TYPE OUT 
2517 O14465 112046 2s: MOVB = (RO)+,-(SP) | BISA CHARACTER TO.BE_ TYPED owTo sTaCk 
2518 014470 O0100S BNE 4g F IT ISN'T THE TERMINATOR 
2519 014472 005726 TST (SP)+ ge TERMINATOR POP IT OFF THE STACK 
25ce0 O14474 012600 60$: MOV (SP)+.RO RESTOR E RO 
2Sel 014476 O62e716 ooo0d2 33: ADD #2, (SP) ADJUST RETURN PC 
2S5e2 014592 o00002 RTI * RETURN 
eS2e3 O14S04 122716 00001! 4S: CMPB ss BHT, (SP) BRANCH IF <HT> 
e5e4 014510 001430 BEQ 83 
2525 014512 122716 000200 CMPB = s&CRLF, (SP) :sBRANCH IF NOT <CRLF> 
Seb 42014516 001006 BNE S$ 
2527 014520 005726 TST (SP)+ -POP <CR><LF> EQUIV 
2528 O14Se2 104400 TYPE t TYPE A CR AND LF 
2529 O145e4 001171 SCRLF 
2530 014526 105037 O14662 CLRB  S$CHARCNT : CLEAR CHARACTER COUNT 
2531 014532 000755 BR 2$ -GET NEXT CHARACTER 
2532 014534 004737 O14616 S$: JSR PC STYPEC :GO TYPE THIS CHARACTER 
2533 014540 123726 6001156 ES: CMPB Os SF ELL, (SP)+ iis IT TIME FOR FILLER CHARS.” 
2534 O14544 001350 BNE 23 -IF_ NO GO GET NEXT C 
2535 014546 013746 001154 MOV $NULL , -(SP) :1GET # CF FILLER cuaRe "NEEDED 
2536 AND THE NULL GUAR. 
2537 014552 105366 000001 7$: DECBSs«AA(SP) DOES A NULL NEED TO BE TYPED? 
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2538 014555 
2539 914560 
eS40 014564 
2541 0248: 
2542 
2S$43 
25434 
es4S O14s? 
eS4§ 14576 
254" 01460 
e548 014610 
e549 O346le2 
2352 O146i4 
2351 Cl4616 
esSe 014622 
e$52 Cl14624 
2eS54 014632 
eSsS 914640 
2eSs& O1464e 
ess’ Ol4646 
2558 14650 
eSsS 0:4656 
2562 OL4660 
eStl1 Q14S&e 
2Sb2 S14664 
eSé3 
eSé4 
est5 
2565 
eSt7 214856 
2eS&8 Ol46r4 
2569 O147 
2570 014704 
Sl C1712 

2sve 9147 le 
eS73 014714 
e574 Oi4716 
es75 014722 
2576 014724 
eS7? 014732 
eS78 014734 
2$79 «014742 
esec 014744 
eS81 014750 
2eS8e 914755 
2523 914762 
e584 914764 
e585 014770 
eSB6 014772 
2587 014774 
e588 0!c000 
es89 015902 
2530 015006 
eS31 215014 
e592 O1SCi6 ¢ 
e533 4915024 

eer et eer i oe - 

a-c 
TYPE ROUTINE 

Q0ers 
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014662 

164229 
002902 

Co00Ce 

015132 
015130 

018132 

001214 

901215 

cacao4 

001174 

01scde 
200004 

MACYIL 271732) 

sHORIZONTAL TAB 

8s: 
Ss: 

STYPEC: 

1§: 

8 
SCHARCNT: .WORD 
STYPEX: RTS 

21-SEP-76 14:14 PAGE $3 

6$ 
BC STYPEC 
SCHARCNT 
7§ 

PROCESSOR 

8° (SP) 
PC, $TYPEC 
re "SCHARCNT 

(SP)+ 
2 

STYPEC 
2. SP) ,93TPB 
ack, »etSP) 

SCHARCNT 

;8R IF Nee AO POP THE NULL OFF OF STACK 
£360 TYPE A! 
3100 NOT COUNT” As A COUNT 

i REPLACE TAB WITH SPACE 
;; TYPE A SPACE 
1] BRBNCH IF NOT AT 
;TA OP ST 

: i pOP SPACE OFF STACK 
;;GET_NEXT CHARACTER 
;;WAIT UNTIL PRINTER IS READY 

;;LOAD CHAR TO BE TYPED INTO CATA REG. 
ri JS CHARACTER A CARRIAGE RETURN? 
;BRANCH IF _NO 

¢ YES" CLEAR CHARACTER COUNT 

ii1S CHARACTER A LINE FEED? 
SBRANCH IF YES 

SSCOUNT THE CHARACTER 
Z:CHARACTER COUNT STORAGE ; 

-SBTTL APT COMMUNICATICNS ROUTINE 

s SLELELRELSELELESRESLEREA EL RERESERAEREAAARSLSARAEAE LEASES ELAAS LAS 
gary]: 
$ATY3: 

SATY4: 
SATYC: 

1$: 

38: 

$ 
#1, SFFLG 

RO, -(SP) 
RI) -(SP) 
SMELG 
S$ 
BAPTENV, SENV 
3$ 
BAPTSPOOL , SENVM 
3$ 
34(SP).RO 
#2. 4(5~) 
SHSGTYPE 

4a §MSGAD 
(Ro)+ 

SHScAD, RO 
RO 
RO, $MSGLGT 
84, SMSGTYPE 
cs’ 
J4(SP) 4§ 
82, 4 SP) 

7:70 REPORT FATAL ERROR 
7370 TYPE A MESSAGE 

:3TO ONLY REPORT FATAL ERROR 

sPUSH RO ON STACK 
; PUSH Rl ON STACK 
ss SHOULD D Tyee A MESSAGE” 
;IF NOT: 8B 

: OPERATING UNDER APT? 
;IF NOT: BR 

3s SHOULD SPOOL MESSAGES” 
;IF_ NOT: BR 
oer MESSAGE ADOR. 

“BUMP RETURN ADDR. 
ss SEE IF ‘BONE W/ LAST XMISSION” 

::PUT ADOR IN MAILBOX 
::FIND END OF MESSAGE 

33 5UB START OF MESSAGE 
;GET MESSAGE LNGt4 IN WORDS 

IPUT LENGTH IN MAILBOX 
3; TELL RPT TO TAKE MSG. 

;;PUT MSG ADDR IN JSR LINKAGE 
:;BUMP RETUSN ADDRESS 
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DONC. PL) APY COMMUNICATIONS ROUTINE ~ 

25904 019032 O19°46 Uerrrs MUV — 76,-(5P) ;;PUSH 177776 ON STACK 
2535 C16936 OO4T3? C1440 JSR C, $TYPE =*CALL TYPE MACRO 
2% O1804%e 000000 4§: WORD F 
e539; 015044 S§: 
2598 918084 108737 O18!32 ids: TSTB SFFLG ¢ + SHOULD REPORT FATAL ERROR? 
2598 ¢€15950 091416 BEG 125 IF NOT: 8R 
e600 0:50Se O0S73° 001214 TST SENV {RUNNING UNDER APT? 
262i 015056 007413 BEQ 1e$ F NOT: BR 
2632 015060 908737 OO1174 118: TST SMSGTYPE i FINISHED Laet MESSAGE? 
e503 015064 4901375 BNE 11$ IF NOT: WAIT 
e6c4 918066 017637 OCCOOY OO117§ MOV d4(SP), SFATAL +: GET ERROR . 
260S 015074 262766 OOCO0e 000004 ADD 4 4(SP) MP RETURN ADOR. 
2596 O15192 005237 001174 INC SMSGTYPE 3s TELL abt? 10 TAKE ERROR 
266, 015106 i96037 01$132 123: CLRB SFFLG *CLEAR FATAL FLAG 
2698 O1Sli2 105037 019131 CLRB §LFLG PS creaR OG FLAG 
2s 01$118 105037 01513 CLRB SMFLG 7s CLEAR MESSAGE FLAG 
2610 O:Si2e Ol2601 MOV (SP)+,R1 +:POP STACK INTO R1} 
2611 915124 012600 MOV .SP)}+_R0 : ;POP STACK INTO RO 
2512 015126 000207 RTS PC > RETURN 
26:3 915130 090 SMFLG: .BYTE OQ j MESS. FLAG 
2614 01S135 0;8(8) SLFLG: .BYTE OQ sLOG FLAG 
2615 O1Si3¢e ocd SFFLG: .BYTE Q - FATAL FLAG 
26:6 915134 . EVEN 
esis cco2o0 APTSIZE=200 
2618 909001 APTENV=001 
2615 205198 APTSPOOL=190 
2620 80549 APTCSUP=040 
Fe i .SBTTL BINARY TO OCTAL <ASCII) AND TYPE 

2be3 SEER SEREERS EAE SA SEL SERSSAR SEES ESE REE SESRER SESE SEE SSS SEES EE SES ES 

2824 SETHIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-CIGIT 
e6es *#9CTAL <ASCII) NUMBER ANG TYPE IT. 
spss : BETYPOS---ENTER HERE 70 SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 

2528 3% MOV NUM, -( SP) ;;NUMBER TO BE TYPED 
2625 :% TYPOS >;CALL FOR TYPEOUT 
e636 + .BYTE N :3Nzl TO & FOR NUMBER OF GIGITS TO *YPE 
2631 3% .BYTE MM ;:Mz1 OR O 
2622 + ss lsTYPE LEADING ZER0S 
spas ie SE UPBRESS ~ERDING ZEROS 

2635 :#STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
so36 s #5 TYPOS OR $TYPOC 

2638 .% MOV NUM, -(SP) ;;NUMBER TO BE TYPED 
3633 i TYPON s;CALL FOR TYPEOUT 

bul | #STYPOC-—ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 

2643 +i MOV NUM, -(SP) ;:NUMBER TO BE TYPED 
gbH °& TYPOC ;;CALL FOR TYPEOUT 

eodé O15:34 017646 900000 STYPOS: MOV a:SP),-(SP) ;;PICKUP THE MOOE 
e647 615140 116637 000001 015357 MOVB 1(SP), "SOF ILL > :LOAD ZERO FILL SWITCH 
e648 O15146 i12637 91536! MOVB (SP)+: SOMODE +1 : NUMBER OF DIGITS TQ TYPE 
e649 915152 O6e716 cd00d02 ADD #2, (SP) !;ADJUST RETURN ADDRESS 
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TYPE 

STYPOC ee ST SOrTLL RO FI TC : V | as SW KH Hove LA SOETE 3 88o THE ZPRO FILE SHITE 
STYPON: MOVE = &S; SOCNT s3BET or a TERBTION COUNT 

MOV R32) =(SP) »: SAVE R3 
MOV RY’ -(5P) :iSAVE RY 
MOV RS’-(SP) SAVE RS 
MOVE SOMODE+1, RY -:GET THE NUMBER OF DIGITS TO TYPE 

ABD Re, RY ;;SUBTRACT IT FOR MAX. ALLOWED 
MOVB RY SONODE SAVE IT FOR USE 

_MOVB SOF ILL, RY ::GET THE ZERO FILL SWITCH 
MOV 12(5P) ‘RS =:PICKUP THE INPUT NUMGES 

- CLR Ra ::CLEAR THE OUTPUT WORD 
1S: ROL RS ; SROTATE MSB INTO “C” 

- BR ch 60 00 MSB 
25: ROL RS -:FORM THIS DIGIT 

ROL RS , 
ROL 13 
MOV RS,R3 

3S: ROL R3 :;GET LSB OF THIS DIGI” 
DECB §OMODE 33 TYPE THIS DIGIT? 
BPL 7§ :BR IF 
BIC #177770,R3 :1GET PI. OOF JUNK 
BNE ug TEST FOR 0 
TST Ry + SUPPRESS THIS 9? 
BEQ 5§ 3BR IF VES 

4g: INC RY ::DON*T SUPPRESS ANYMORE 0°S 
BIS #°0,R3 =:MAKE THIS DIGIT ASCII 

SS: BIS #° | R3 :;MAKE ASCII IF NOT ALREADY 
MOVB sR, BS :SAVE FOR TYPING 
TYPE a¢ 1300 TYPE THIS DIGIT 

7g: DECB 40 $OCNT :COUNT BY 
BGT 2$ : BR IF MORE TO DO 
BL 6$ :8R IF DONE 
INC RY t TNSURE LAST DIGI” ISN’T A BLANK 
BR 2g 330 00 THE LAST DIGIT 

6S: may (SP)+,R5 = :RESTORE RS 
MOV (SP)+'RG RESTORE RY 
MOV (§P)4'R3 : RESTORE R3 
MOV 2(SP)4(SP) CET THE STACK FOR RETURNIN 
MOV (SP)+, (SP) 
RTI ; ;RETURN 

gS: .BYTE 0 :STORAGE FOR ASCII DIGIT 
“BYTE 0 TERMINATOR FOR Tyee ROUTINE 

SOCNT: [BYTE 0 $;QCTAL DIGIT COUNTER 
SOFILL: [BYTE 0 3 i ZERO FILL SWITCH 
SOMODE: .WORD OO UMBER OF DIGITS YO TYPE 
"SBTTL. CONVERT BINARY TO DECIMAL, AND TYPE ROUTINE 

PELLEGR A EEA LEELR EEL RERESEREERESEEEEEEEAEEERER EERE RREEEE EES 
 ATHIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A S-DIGIT 
*#SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER "HE 
:#NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED 
:#BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE 
;#REPLACED WITH SPACES. 
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2718 15494 
2719 G15406 
229 915419 
er21 Q1S416 
eree 015420 
2-23 915424 
2724 915430 
2725 015432 
e726 015436 
ere? OLS44G 
er2e 015442 
e729 OLS444 
27 O1S4#46 
e72i Q15459 
ce? 01S4Se 
e723 O154S4 
734 (C1S456 

eros) =O1S489 
e736 «60015462 
2737 Q1S464 
2°38 OiS47e 
e739 «=(ClS476 
e749 9155Ce 
741 015504 

274e 915506 
e743 015S5ie 
e744 015514 
e745 O15Si6 
e746 015520 
e747 015522 
e748 015524 
e743 015526 
e7S0 015534 
e751 015536 
e7Se 015540 
e753 OiSS4e 
e754 Q1SS44 
2755 O1SS46 
2756 O:5S550 
e7s7 .01S5S4 
e7S@ O1SS62 
e759 015564 
2769 ot S66 

A -C i 
CONVERT 

001750 

020209 
000620 

ooodss 

915576 
009C4C 

C15566 

909960 
00004C 

000012 

177777 

015576 
co0cde 

NCil-A LOGIC TEST 

990001 

177777 

177776 

990004 

MACYIL 27(732) 21-SEP-76 14:14 PAGE Sé 
BINARY TO DECIMAL AND TYPE ROUTINE 

s#CALL: 

°% 

STYPOS: 

1$: 

3: 

§: 

“
w
o
 

 a
de

d 

8$: 

9s: 

SOTBL: 

tos NUM, -(SP) 

RO,-(SP) 
R1,-(SP) 

aSOBLk ,R3 
s° ,(tRQ)+ 
Re 
SOTBLiRO},R1 
R1,R5 

~1(SP),-2(R3) 
LR3) 
(SP>+,RS 

L 
2iSP).4(SP) 
(SP)+, (SP) 

NT ONE RORY NE oer ON THE STACK 

;;PUSH RO ON STACK 
5s BURH Ri ON STACK 
*sPUSH Re ON STACK 
;;PUSH R3 ON STACK 
5 EueH RS ON STACK 
>>SET BL SWITCH AND SIGN 
::GET THE INPUT NUMBER 
:;BR IF INPUT IS POS. 
°sMAKE THE BINARY NUMBER POS. 
:;MAKE THE ASCII NUMBER NEG. 
ssZERO THE CONSTANTS INDEX 
ss;SETUP THE OUTPUT POINTER 
*:SET THE FIRST CHARACTER TO A BLANK 
;:;CLEAR THE BCD NUMOFR 
:;GET THE CONSTANT 
::FORM THIS BCD DIGIT 
;;BR IF DONE 
3; INCREASE THE BCO DIGIT BY 1 

;;ADD BACK THE CONSTANT 
;;CHECK_IF BCD DISIT=0 
:;FALL THROUGH IF OQ 
:;STILL DOING LEADING 0°S? 

IF YES 
-:MSD? 
;;BR IF NO 
2: YES--SET THE SIGN 
:;MAKE THE BCO DIGIT ASCII 
;:MAKE_IT A SPACE_IF NOT_ALREADY 8 CIGIT 
;;PUT THIS CHARACTER IN THE OUTPUT BUFFER 
ss; JUST INCREMENTING 
>:CHECK THE TABLE INOEX 
::G0 DO THE NEXT DIGIT 
°:G0 TO EXIT 
*:GET THE LSO 
+:GO CHANGE TO ASCIT 
: 3 WAS PAE LO THE FIRST NON-ZERO? 

¢:YES--SET THE SIGN FOR TYPING 
-:SET THE TERMINATOR 
:;POP STRCK INTO RS 
::POP STRACK INTO R3 
:;POP STARCK INTO R2 
::POP STACK INTO R1 
ssPOP STACK INTO RO 
:;NOW TYPE THE NUMBER 
*:ADJUST THE STACK 

;;RETURN TO USER 
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CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

000144 
900012 
f90004 

001007 

009002 

901193 

001102 
092000 

001164 

015776 
001171 

000001 

001114 
014704 

163200 

001000 

001110 
0G116e 

001 162 

163314 
163304 

OC1116 
001114 
163244 

001214 

015730 

163164 

10. 
10. 

SOBLK BLK 
 SBTTL ERROR HANDLER ROUT INE 

jaeseesadencesseenusanneaateesaursnecnnsresessyseiasiesis t4eees 
THI ROUTINE Ait r ROREER THE ERROR Rae AND _ THE ERR R COUNT, 
;*SAV RROR EM NUMBER AND THE RODRESS OF THE ERROR CALL 
; AND 60 TO SWRCK 0 
:#THE SWITCH GP ION PROVIDED BY THIS ROUTINE ARE: 
2 4#SWIS=1 HALT ON ERROR 
2#5W1 321 INHIBIT Femor TYPEOQUTS 
#5W1021 BELL ON 
:#5W08=1 LOOP ON ERROR 

:% ERROR ON : ;ERROR=EMT AND NsERROR ITEM NUMBER 

SERROR: 
CKSHR TEST FOR CHANGE IN SOFT-SwR 

7§: INCB SERFLG SET THE ERROR FLAG 
BEQ 7§ :DON’T LET THE FLAG GO TO ZERO 
MOV sir. QDISPLAY ;;DISPLAY TEST NUMBER AND ERROR FLAG 
BIT ery 10; aSWR sHBELL GH ERROR” 
BEQ 1 
TYPE SBELL :;RING BELL 

1S: INC SERTTL :;COUNT THE NUMBER OF ERRORS 
MOV (SP), SERRPC ::GET ADDRESS OF ERROR INSTRUCTION 
SUB #2, SERRPC 
MOVB aSERRPC,SITEMB ;;STRIP AND SAVE -THE ERROR ITEM CODE 
BIT SBIT13, dSW :SSKIP TYPEOUT IF SET 

=} 

BNE 20$ “SKIP TYPEOUTS 
JSR Pe, SWRCK >:G0 TO USER ERROR ROUTINE 

205 TYPE  ,SCRLF 

CMPB ss BAPTENV,SENV =; ;RUNNING IN APT MODE 
SNE 2s -NO. SKIP APT ERROR REPORT 
MOVE  S$ITEMB, 218 :1NG, ITEM NUMBER AS ERROR NUMBER 
JSR PC, SATYY :;REPORT FATAL ERROR TC APT 

21$ -BYTE OQ 
-BYTE 0 

228: B&R 225 APT ERROR LOOP 
2$: TST aSWR ETHALT ON ERROR 

BPL 3$ -SKIP IF CONTINUE 
HAL T 7HALT ON ERROR! 
CKSWR “TEST FOR CHANGE IN SCFT-SWR 

3S: BIT #81709, 3SWR $LGOP ON ERROR SWITCH SET? 
BEQ 4§ + 3BR IF NO 
MOV SLPERR, (SP) ;;FUDGE RETURN FOR LOOPING 

4§: TST SESCAPE *:CHECK FOR AN ESCAPE ADDRESS 
BEQ S$ ::BR IF NONE 
MOV SESCAPE, (SP)  EUDGE RETURN ADDRESS FOR ESCAPE 

RTI » RETURN 
TTT ETT ETT TTT TTT T TTT TT TPT PRET TTT TTT Teer TTT TTT TT TT TTT 

‘ko TYPE ERROR 
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2818 
2919 

0 915776 Bes? Bizoae 
2822 OISC10 
e983 O16012 

q 
e825 
2826 
ega7 
2828 
e829 
2830 
2831 16014 
2832 O16014 
2833 016920 
2834 O160ee 
2835 O160c4 
2836 016020 
2837 
2838 016032 
2839 
2840 016036 
2241 O16040 
e842 O1S042 
2843 O16044 
2844 16046 
2845 O16050 
2846 O1605e 
2847 . 016056 
2848  O16062 
2849 016064 
2850 16066 
2851 016070 
e852 016074 
2853 016100 
2854 016102 
2855 016104 
2856 016106 
2857 Olblie 
2858 O16114 
2859 O1bil6 
2860 016120 
2861 016124 
B62 16126 
2863 O1ble6 
2864 016130 
2865 016132 
E866 016134 
2B67 016136 
2868 Ol614e2 
2669 016144 
2870 
2871 
2672 

Aade3 
104406 
000207 

104400 
010046 
005000 
1$3700 
001004 

013746 

104401 

104401 

016150 

RAGE 2100 

001171 

001114 

O011i6 

00!:7! 

001171 

O16144 

000 

GOS 
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3GO UPDATE SOFTWARE SWR IF ’CNTRL/G’ 
SErTHT EET EPTPETETeTerteerererertTererrererTertrT tre r Tre rrr Tr 

AIRCK: Nove Ist TSTNUM 
, SERRTYP 

CKSUR 
ae RETURN TO 

.SBTTL ERROR MESSAGE TYPEOUT roi 

;SET_UP_TEST # ON ER 
:60 TYPE ERROR 
;LOOK_AT_KEYBOARD 

ERROR HANDLER 

EAXMMUUHHMBBB HEHEHE THHAEBHEEHEEEHB HEHEHE Et 
tETHIS ROUTINE USES THE "ITEM CONTROL BYTE” (SITEMB) TO DETERMINE WHICH 
: ERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE “ERROR TABLE” (SERRTB), 
;#AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR. 

SERRTYP: 
TYPE SCRLF 
MOV AG. -(SP) 
CLR RO’ 
BIS8 d¥SITEMB,RO 
BNE 1$ 

MOV SERRPC, -(SP) 

TYPOC 
BR 6$ 

1S: DEC RO 
ASL RO 
ASL RO 
ASL RO 
ADD #SERRTB, RO 
MOV {RO)*, ,o$ 
BEG 
TYPE 

es: .WORD QO 
TYPE SCRLF 

38: MOV {Ro)+, 4 
BEQ 
TYPE 

4g: .WORD 0 
TYSE SCRLE 

S$: MOV RO), RO 
BNE 

6$: MOV 8p) 4 RO 
TYPE SCRLF 
RTS PC 

73: 
MOV 3(RO)+,-(SP) 
TYPOC 
TST (RO) 
BEQ 6$ 
TYPE 8$ 
BR 4g 

QS: LASCIZ 7 7 
EVEN 

.SBTTL SCOPE HANDLER ROUTINE 

3;“CARRIAGE RETURN” & “LINE FEED” 
> sSAVE RO 
:sPICKUP THE ITEM INDEX 

si] ITEM NUMBER IS ZERO JUST 
:TYPE THE PC OF THE ERROR 
SAVE SERRPC FOR A PESLT 
::ERROR ADDRESS 
35G0_ TYPE--OCTAL ASCIICALL DIGITS) 

T QUT 
; SADJUST THE INDEX SO THAT IT WILL 
33 WORK FOR THE ERROR TABLE 

;FORM TABLE POINTER 
SIPICKUP "ERROR MESSAGE” POINTER 
:3SKIP TYPEQUT IF NO POINTER 

TYPE THE "ERROR MESSAGE” 
S;"ERROR MESSAGE” POINTER GOES HERE 
;;*CARRIAGE RETURN" § “LINE FEED" 
:PICKUP “DATA HEADER™ POINTER 

$3 SKIP TYPEOUT IF 0 
TYPE THE “DATA HEADER™ 

;;"DATA HEADER” POINTER GOES, HERE 
Z*CARRTACE RETQN™ & “LINE FEEDS 

;;PICKUP “OATA TeeLe* POINTER 
:3G0 TYPE THE DATA 
;TRESTORE RO 
j;7CARRIAGE RETURN" & “LINE FEED” 
99 

is agN @(RO)+ FOR TYPEOUT 
iit TYPE--OCTAL_ASCII(ALL DIGITS) 

THERE ANOTHER NUMBER? 

ee TWO(2) SPACES 
;L00 
wore) SPACES 

fp RARER AAA AAA REREFRELAREPAAAAERAAAARASRERERRARHERELARASRERRA 
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2874 ¥THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT 
a5 =2AND LOA TEST NUMBER(STSTNM) INTO THE DISPLAY REG. (DISPLAY<7:0) 3 

> ?#ANB LOA ERROR FLAG (SERFLG) INTO DISPLAY<1S:08> 
2977 - #THE So TCH SPT IONS PROVIDED BY THIS ROUTINE ARE: 
ose >eSWL4=] ‘LOOP ON TEST 
297 :#5W11s1 TNNTB YT ITERATIONS 
2980 :*SWO9=1 LOOP ON ERR 
29g : #5WOB=1 LOOP ON eet IN SWR<7:0) 
2982 - CALL 
2893 3 SCOPE ; :SCOPESIOT 
2884 
288s 016150 SSCOPE: 
2886 O16150 104406 CKSWR +; TEST FOR CHANGE IN SOFT-SUR 
2887 016152 iO%4O6 CKSWR 
2888 016154 O3e777 O49000 162756 158: BIT #BIT14, ISWR 3 LOOP ON PRESENT TEST? 
2989 O16162 O01114 BNE SOVER YES IF SW14=1 
2890 -S8ES8START OF CODE FOR THE XOR tisTeRsssse 
2891 O16164 OO0416 $XTSTR: BR 6$ >;IF RUNNING ON THE “XOR™ TESTER CHANGE 
2992 +: THIS INSTRUCTION TO A “NCP” (NOP=240) 
2893 O16166 013746 OO0004 MOV DSERRVEC,-(SP) 3:SAVE THE CONTENTS OF THE ERROR VECTOR 
e994 016172 012737 Oibele oogoc4 MOV #5$, J#ERRVEC tHSET FOR TIMESUT 
e895 016206 005737 177060 TST 38177060 QUT ON xOR? 
289% 016204 012637 OO0004 MOV (SP)+, J#ERRVEC ; SRESTORE THE ERROR VECTOR 
2897 O16210 O04€3 BR sSvLab 3300 TO THE NEXT TEST 
2898 OlSel2 Oe2e26 S$: CMP (SP)+, (SP)+ *:CLEAR THE STACK AFTER A TIME OUT 
2889 916214 012637 OO00C4 MOV {SP 4, JRERRVEC 3 j RESTORE THE ERROR VECTOR 
2900 016220 o00423 BR 7 LOOP ON THE PRESENT TEST 
2901 Olb222 GS: ;anmngeNo OF CObe FoR THE xon’ TESTERNNAHS 
2902 Ol6222 030777 OO0400 162710 BIT #81TO8, ISR 3 3LO0P ON sareC. TEST? 
2903 016230 001404 BEQ 2$ -BR IF . 
2904 Olbe32 127737 16e702 Oo0110e CMPB. Os SWR, STSTNM tTON The RIGHT TEST? = SWR«7:0) 
2905 0162040 O01465 BEQ SOVER -BR IF YES 
2906 O16242 105737 001103 2s: TSTB = SERFLG ; HAS AN ERROR OCCURRED? 
2907 O162046 001421 BEQ 3$ :BR IF NO 
2908 O16250 123737 001115 001103 CMPB = SERMAX, SERFLG ;iMAX. ERRORS FOR THIS TEST OCCURRED? 
2909 016256 161015 BHI 3$ :BR IF NO 
2910 016260 032777 OO10CD 1be6S2 BIT #81709, 3SWR LOOP ON ERROR? 
2911 016266 001404 BEQ 4§ F NO 
e9i2 016270 013737 001110 O01106 7s: MOV SLPERR, SLPADR cer LOOP ADDRESS TO LAST SCOPE 
2913 Ol6e76 OOO446 BR SOVER 
2914 016309 105037 9011¢3 4g: CLRB = SERFLG ;;ZERO_THE ERROR FLAG 
2915 616304 005037 6001160 €LR STIMES ;CLEAR THE NUMBER OF ITERATIONS TO) MAKE 
2916 O16310 OO041S BR 1$ ::ESCAPE TO THE NEXT TEST 
2917 Ol63le 0320777 CO4O00 162620 3S: BIT ¥BIT1L, 9SWR SS INHIBIT ITERATIONS? 
2918 916320 OO1011 BNE 1$ *BR IF YES 
2919 016322 005737 o01202 TST sPass 33 IF FIRST PASS OF PROGRAM 
2920 016326 O01406 BEQ INHIBIT ITERATI ONS 
2921 016330 005237 001104 INC STont INCREMENT ITERATION COUN 
2922 016334 023737 001160 001104 CMP STIMES,SICNT  ;CHECK THE NUMBER OF TERATIONS MADE 
2923 O16342 O02024 BGE SOVER -BR IF MORE ITERATION REQUIRED 
2924 O!6344 012737 OO0000! 001104 1S: MOV #1, SICNT *:REINITIALIZE THE ITERATION COUNTER 
2925 016352 013737 O16430 001160 MOY SMXCNT,STIMES :;SET NUMBER OF ITERATIONS TO 00 
2926 016360 105237 001102 SSVLAD: INCB $TSTNM’ 31 COUNT TEST NUMBERS 
2927 616364 113737 O01102 001200 MOVB  $TSTNM.STESTN 3:SET TEST NUMBER IN APT MAILBOX 
2928 016372 011637 001106 MOV (SP), $LPADR SAVE SCOPE LOOP ADDRESS 
2929 016376 011637 OO1110 MOV (SP); SLPERR Save ERROR LOOP ADDRESS 
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33 0 164 2 005937 001162 CLR SESCAPE :iCLEGR THE ESCAPE FROM ERROR ADDRESS 
931 O16406 Llers7 600001 001115 MOVE RMAX “ONLY ALLOW ONE(1) ERROR ON NEXT TEST 

2932 O18414 013777 001102 162520 SOVER: MOV STatHN SOISPLAY ::DISPLAY TEST NUMBER 
2933 016422 013716 001106 MOV $LPADR; (SP) ; }FUOGE RETURN ACDRESS 
2934 16426 900092 RTI “FIXES PS 
2935 016430 CO37e0 SMXCNT: 2000. t MAX. NUMBER OF ITERATIONS 
2336 -SBTTL. TTY INPUT ROUTINE 

f 

2933 ;  REEKERASSSESEARE REESE ERAAEAERSERESSESSERERERESSSESSESR SAS RASSES 

g333 "ENABL LSB 

coi s RELRAAAK ELLA KALLE ERE AL ARERR EE REEL EAA ALARA SEES RRER EAA R LER SEES 

3942 SOFTWARE SWITCH REGISTER CHANGE ROUTINE. 
2343 ;HROUTINE {5 ENTERED ERO THE TRAP HANDLER, ND WILL 
eg44 T#SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL 
e945 -4WHEN OPERATING IN TTY FLAG M ODE 
2946 016432 022737 000176 001140 $CKSWR: CMP #SWREG, SWR :IS THE SOFT-SWR SELECTED? 
2947 O16440 OO1074 BNE 1S$ ::BRANCH IF NO 
2948 O16442 105777 162476 TSTB ss MS TKS 1 Coe THERE? 
2949 Q16448 100071 BPL 15$ IF NO DON” I ialT AROUND 
2950 O164S0 117746 162472 MOVB  aSTKB,-(SP) :: SAVE THE 
2951 O164S4 042716 177600 BIC 81C17?, (SP) i TNE p-OrF” we ASCII 
2952 O16460 Oe2726 000007 CMP #7. (SP3- ;;15 IT A CONTROL G? 
2953 O18464 O01062 BNE 15$ “NO, RETURN TO USER 
2954 O16465 12372? 901134 O0000! CMPB 4s SAUTOB, #1 a3 WE RUNNING IN AUTO-MODE? 
eae 016474 OO14S6 BEQ 15$ BRANCH IF YES 

2957 O16476 104400 017157 TYPE § ,SCNTLG ;3ECHO THE CONTROL-G (1G) 
2958 016502 104400 O17164 SGTSWR: TYPE SMSWR :TYPE CURRENT CONTENTS 
2959 O16506 013746 000176 MOV SWREG, - (SP) 1 ISAVE SWREG FOR TYPEOUT 
2960 O16512 104401 TYPOC GO TYPE--OCTAL ASCII(ALL DIGITS) 
2961 O16514 104400 017175 TYPE  ,SMNEW ::PROMPT FOR NEW SWR 
2962 016520 OOSO46 19$: CLR ~(SP) >:CLEAR COUNTER 
2963 O16S522 OOSO4S CLR -(§P) :: THE NEW SUR 
2964 O165°4 105777 162414 75: TSTB. ss MSTKS i cue THERE? 
eae 016530 100375 -- BPL 7§ :3IF NOT TRY AGAIN 

2967 016532 117746 162410 MOVB a$TKB,-(S PICK UP CHAR 
e568 016536 042716 177600 BIC aeCie>, (SP >>MAKE IT 7-BIT ASCII 

a 
2972 O16S42 021627 oD0025 9S: CMP (SP), #25 i]s IT A CONTROL-U? 
2973 O16546 001005 a BNE L10$ BRANCH IF NOT 
2974 O165S0 104400 017152 TYPE SCNTLU >:YES, ECHO CONTROL-U (tU) 
2975 O165S54 062706 000006 20$: Add 86, SP >: IGNORE PREVIOUS INPUT 
2376 016560 000757 BR 19$ LET S TRY IT AGAIN 

2978 
2979 O16S6e 021627 000015 10$: CMP (SP), #15 51S IT A <CRD? 
2980 O16566 001022 BNE 16$ tH BRANCH IF NO 
2981 016570 005766 O00004 TST 4°3p) YES 1S I THE FIRST CHAR? 
2982 016574 001493 BEQ 118 BRANCH YES 
2983 016576 016677 O00002 162334 MOV 2(SP), aSWR tt Cave NeW SUR 
2984 D1b604 062706 000006 : Sp’ **CLEAR UP STACK 

—
_
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6610 104400 O01171 TYPE  ,S¢RLF ECHO <CR> AND <LF> 
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1614 7 001135 000001 sage BiePAS AB TERS 
2989 O16624 Ole777 OOO100 162312 
2989 016632 OC000 
2990 Q1se34 OO473? O14b16 
2991 O16640 021627 900060 
2992 O16644 O024e0 
2993 16646 Oelbe? 000067 
2994 16652 003015 
2995 O16654Y 942726 O00060 
2996 016660 005766 00002 
2997 O16664 01403 
2998 016656 006316 
2999 16670 006316 
3000 016672 O06316 
3001 016574 905266 o00002 
3002 016700 OS6616 177776 
3003 016704 000707 
3004 016706 104400 001170 
3005 olé7l2 oo0720 
3006 
3007 
3008 
3009 
3010 
3011 
2012 
3013 
3014 
3015 
3016 
3017 O16714 O11646 
3018 O16716 016656 00904 oocco2 
3019 016724 106777 162214 
3020 016730 100375 
3021 16732 117766 162210 o00004 
3022 16740 042766 177600 COO0O4 
2023 016746 Oe6be7 00004 do0de3 
3024 016754 001013 
3025 016756 105777 162162 
3026 16762 100375 
3027 O16764 117746 162156 
3028 016770 042716 177600 
3029 016774 Q22b27 C0002! 
3030 917000 001366 
3031 017002 ‘ 000750 
3032 017004 026627 CO0004 000140 
3033 17012 02407 
3034 O17014 Oe6627 C0004 000175 
3035 017022 003003 
3036 17024 042766 000040 coo004 
3037 017032 o00002 
3038 
3039 
2040 
3041 
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178: INC 

18S: TYPE 
BR 
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UBTAG, #1 

#100, aSTKS 

PC STYPEC 
(SP), #60 
185 
(SP), #67 
18S 
#60, (SP)+ 
2(SP) 
178 

S 
S 
S 
( 

“
3
 

w
n
n
a
e
 

w
o
u
w
 

W
e
 
w
w
 

) 
7g SP), (SP) 

SQUES 
20$ 

3 i BEAENABL iy KBD INTERRUPTS? 

*:RE-ENABLE TTY KBD INTERRUPTS 
> sRETURN 
;;ECHO CHAR 
*:CHAR < Q? 
:sBRANCH IF YES 
*sCHAR > 7? 
;;BRANCH IF YES 
ssSTRIP-OFF ASCII 
:3IS THIS THE FIRST CHAR 
;:BRANCH IF YES 
>:NO, SHIFT PRESENT 
ss CHAR OVER TO MAKE 
33 __ROOM FOR NEW ONE. 
;;KEEP COUNT OF CHAR 
;;SET IN NEW CHAR 
;;GET THE NEXT ONE 
ss TYPE ?<CR><LF> 
;;SIMULATE CONTROL-U 

7 JHBHBHEBHHHHBHGHEHE BEBE U BU EHEEHEHEE EEE 
j ATHIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 

1% ROCHR 
- RETURN HERE 

SROCHR: MOV (SP), -(SP) 
MOV 4(SP}2(SP) 

1S: TSTB 4s ASTKS 
BPL 1$ 
MOVE a$TKB,4(SP) 
BIC #tC(1?7>_4(SP) 
CMP 4(SP), #29 
BNE 3$ 

2s: TSTB. ss ASTKS 
BPL 2s 
MOVE a$TK3.-(SP) 
BIC #¢C17?, (SP) 
CMP (SP)+, #21 
BNE 
BR 1$ 

38: CMP 4(SP), #140 
BLT 4§ 
CMP 4(SP), #175 
BGT 4§ 
BIC #40,4(SP) 

4g: RTI 

;; INPUT A SINGLE CHARACTER FROM THE TTY 
;;CHARACTER IS ON THE STACK 
;;WITH PARITY BIT STRIPPED OFF 

;;PUSH DOWN THE PC 
;;SAVE THE PS 
;;WAIT FOR 
*?A CHARACTER 
*sREAD THE TTY 
3;GET RID OF JUNK IF ANY 
3318 IT A CONTROL-S? 
;;BRANCH IF NO 
;;WAIT FOR A CHARACTER 
;;LOOP UNTIL ITS THERE 
:;GET CHARACTER 
ssMAKE IT 7-BIT ASCII 
331S ITA CONTROL-Q? 
3;IF NOT DISCARD IT 
ssYES, RESUME 
;;1S fT UPPER CASE? 
3;BRANCH IF YES 
3;IS IT A SPECIAL CHAR? 
;;BRANCH IF YES 
;;MAKE IT UPPER CASE 
>:GO BACK TO USER 

os JHB UH HBEB HEHEHE HEHEHE GHB HSH EH HHE GHEE EG Hg 

7% = ROLIN 

THIS ROUTINE WILL INPUT A STRING FROM THE TTY 
-*CALL: 

;;INPUT A STRING FROM THE TTY 
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017272 

010346 
012793 
022703 
101405 
104407 
112613 
lee713 
001003 
104400 
000763 
111337 
104400 

000776 

012737 
013706 
005037 

000177 

001170 

017140 
017140 
000015 

177777 
001172 

oog004 
017142 

goso1s 

00 
047040 
000040 

017352 
000340 

017352 
017356 
017356 

000002 
000004 

000 
000012 
O2012e 

053505 

o00024 
000026 

000024 

~ 000024 

KOS 
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.# RETURN HERE ; s APRESS OF FyRsT CHGRACTER WILL BE CN THE STACK 
3% *? TERMINATOR WILL BE A SYTE OF ALL O'S 

SROLIN: MOV R3,-(SP) SAVE R3 
1$: MOV aStTYIN,R3 GET ADDRESS 
2s: CMP #STTYINeS.,R3  ;;B8UFFER FULL? 

BLOS 4$ --BR IF YES 
ROCHR *:GO READ ONE CHARACTER FROM THE TTY 
MOVB = (SP) +, (R3) *:GET CHARACTER 

108: CMPB #177, {R3) -:1S5 IT A RUBOUT 
BNE 33 -:SKIP IF NOT 

4g: TYPE SQUES -: TYPE A ’?? 
R § >:CLEAR THE BUFFER AND LIOP 

33: MOVB = (R3),9$ *:ECHO THE CHARACTER 
TYPE 9¢ 
CMPB = s«h1S, (R3)+ ; CHECK FOR RETURN 
BNE 3 *:LOOP IF NOT RETURN 
CLRB s - 1 (R33) *>CLEAR RETURN (THE 1S) 
TYPE SLF 3; TYPE A LINE FEED 
MOV (SP)+,R3 -°RESTORE R3 
MOV (SP). -(SP) >:ADJUST THE STACK AND PUT ADDRESS OF THE 
MOV 4(SP} 2(SP) + FIRST ASCII CHARACTER ON IT 
MOV aSTTYIN, 4(SP) 
RTI ; ;RETURN 

95: .BYTE O *sSTORAGE FOR ASCII CHAR. TO TYPE 
“BYTE 0 :: TERMINATOR 

ENE CAG Fiyreapcasy /febare SETS FOR TTY ane 
SCNTLG: .ASCIZ /7¢67<15)<« 12> *:CONTROL “G" 
SMSWR: .ASCIZ <15><12>/SHR = / 

SMNEW: .ASCIZ / NEW = / 

-SBTTL POWER DOWN AND UP ROUTINES 

5, RERARARE EERE REAR LAA AEE E EERE ERLE LEAR RARE RAR AREA REALL ESSA ARES 

“POWER DOWN ROUTINE 
$PWRON: MOV #SILLUP,QSPWRVEC ;-SET FOR FAST UP 

MOV #340, JPWRVEC+2 ;:PRIO:7 
MOV RO,-(SP) -:PUSH RO ON STACK 
MOV RI’ -(SP) -:PUSH R1 ON STACK 
MOV R2,-(SP) *:PUSH Re ON STACK 
MOV P3,-(5P) :PUSH R3 ON STACK ° 
MOV RY, -(SP) PUSH RY ON STACK 
MOV RS, - (SP) >:PUSH RS ON STACK 
MOV JSWR, -(SP) *:PUSH alSWR ON STACK 
MOV SP, SSAVRE >;SAVE SP 
HOV, WSPWRUP, J8PWRVEC’;;SET UP VECTOR 

BR 72 ;;HANG UP 

gs SERRE RAALAS ERA RER RARER LARA RA ARLE EEE EERE ARRA ERE RAE RARE RA RERS 

“POWER UP ROUTINE 
SPWRUP: MOV #SILLUP, J#PWRVEC ;:SET FOR FAST DOWN 

MOV SSAVRG, SP >: GET SP 
CLR SSAVRE >: WAIT LOOP FOR THE TTY 



MRINDEC-11-DcCNCA-C NC11-A LOGIC TEST 
eNCA.PL1 

3098 017276 005237 017356 
3099 017308 O0137S on 
SP Bi8td Bi5bRE 
3102 017212 12604 
3183 812316 BiSeR3 
3105 017320 Oieb01 
18 815359 815599 orze06 oooney 

3108 017332 012737 O00340 000026 
2169 017340 104400 
3110 O01734e 017360 
3111 017344 012716 
3112 017346 002310 
3113 017350 00002 
3114 017352 000000 
3115 017354 000776 
3116 017356 900000 
3117 017360 OO0S5015 o42522 052123 
3118 017366 OS1101 942524 O20104 
3119 017374 051106 046517 oso040 
3120 O17402 051127 043040 O44S01 
312i O174i0 o00114 
3122 
3123 
3124 
3125 
3126 
3127 
3128 
3129 
3130 
3131 O17412 910046 
3132 O17414 016600 cocoo2 
3133 017420 005740 
3134 17422 111000 
2135 17424 006200 
3136 017426 O16000 017434 
3137 017432 ogd200 
3138 
3139 
3140 
3141 
3142 
3143 
3144 
3145 
3146 017434 
3147 017434 O14404 
3:48 017436 015160 
3149 017440 O15134 
3150 17442 915174 
3181 O17444 O1S36e 
3153 017446 016502 

MACY 27(732) 
POWER DOWN AND UP ROUTINES 

1§: 

SPWRMG: 

SPWRAD: 

SILLUP: 

SSAVRE: 
PWRMSG: ~ASCIZ 

0S 
21-SEP-76 14:14 PAGE 63 

SBAVRE 

ear Ree" 
(Sp)9? RY 
(SP)+, R 
(OP)4) R 
(SP)9, Rt 
(SP) 
HRPURDRC JePWRVEC’ 

ssHAIT FOR THE INC 

fs sta MT ReM® 
;POP STACK INTO RY 

He Stace {NTO Bs 
3 POP STACK INTo Rt 

STACK 

#340, J#PWRVEC+2 dtio.? 
REPORT THE POWER FAILURE 

;;POWER FAIL MESSAGE POINTER 
t?RESTART AT RESTRT 
RESTART ADDRESS 

;;THE POWER UP SEQUENCE WAS STARTED 
- BEFORE THE POWER DOWN WAS COMPLETE 

UT THE SP HERE 
(15> (12> “RESTARTED. FROM PWR FAIL/ 

PWRMSG 
(PC)+,. (SP) 
RESTRt 

EVEN 
.SBTTL TRAP DECODER 

s REEL EER EEEEERERERAEEEREE EEE EREAA ELLER EERE SEAL RES EEEREEEE 
: THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION 
#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
;xOF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
:#G60 TO THAT ROUTINE. 

§TRAP: RO,-(SP) 
2(SP),RO 

RO 
STRPAD(RO) ,RO 
RO 

-SBTTL TRAP TABLE 

:*THTS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
-*#BY THE “TRAP” INSTRUCTION 

$TRPAD: 
s 

ROUTINE 

STYPDS 

SGTSWR 

;; CALL=TYPE 
:;CALL=TYPOC 
:;CALL=TYPOS 
; ;CALL=TYPON 
+ CALL= TYPOS 

;;CALL=GTSWR 

;PQP ae eae 
;SET UP T POWER DOWN VECTOR 

; SAVE RO 
$IGET TRAE AQDRESS 

; BACKUP 
:3GET RIGHT BYTE OF TRAP 
5 i PORITION FOR JNOEXING 
3; INDEX T 
33G0 TO ROUTINE 

TRAP+0( 104400) 
TRAP+1 ( 104401) 
TRAP+2( 104402) 
TRAP+3( 104403) 
TRAP+4 ( 104404) 

TRAP+5( 104405) 

TTY TYPEQUT ROUTINE 
TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
TYPE OCTAL NUMBER (NO LEADING ZEROS) 
TYPE CCTAL NUMBER (AS PER LAST CALL) 
TYPE DECIMAL NUMBER (WITH SIGN) 

GET SOFT-SWR SETTING 
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DONCA.PLL TRAP TASLE 

3154 
3155 Bi euee 016432 SCKSWR ;;CALL=CKSWR TRAP+6( 104405) TEST FOR CHANGE IN SOFT-SWR 
3158 QO174S2 016714 SROCHR =; ;CALL=RDCHR TRAP+7( 104407) TTY TYPEIN CHARACTER ROUTINE 
glee 017484 = 017034 SROLIN ;;CALL=ROLIN TRAP4+19( 104410) TTY TYPEIN STRING RCJTINE 

3159 070000 .=70000 ;PUT MESSAGES ON TOP OF 
fia ;MEM WORKING AREA 

3162 -SBTTL ASCII MESSAGES 
3163 9r000C 905015 000 MSGe: .ASCIZ <15><12> 
3164 070003 O40 O40S02 O20l22 MSG3: .ASCIZ / BRR DON/ 
2365 070010 947104 000 
3166 Q702i3 O4O O4PE16 O4144O MSGH: .ASCIZ / NO CNVRT/ 
3167 970620 0S3116 OSelee 990 
3168 070025 040 036530 OOO MSGS: .ASCIZ / X=/ 
ziga 070031 O40 036531 COO MSG: .ASCIZ / Y=s/ 

3171 070035 102 051525 OS2040 EM: -ASCIZ /BUS TIMEOUT ERY 
3172 O70042 O46S11 047505 OSe1e25 
3173 070050 QO4e44O 000122 . 
3174 Q70054 O42S22e 020107 OYeSee EMe: -ASCIZ “REG READ/WRITE ER’ 
3175 07006e 042101 OS34S7 O44Se2 
3176 O7007G O4eSe4 O4e440 O00le2 
3iv?7 G70076 OSeSCe O20le3 O4eS22e EM3: -ASCIZ /BUS RESET CLR ER/ 
3178 070104 O4eSe3 O2e012e4 046103 
3179 O7011e OeOlee 051105 000 
3180 070117 123 020106 O46103 EM: -ASCIZ /SF CLR Z ER/ 
3181 Q701e4 O20lee Ge0l3e 051105 
3182 079132 000 ¢ 
3183 970133 1e3 O20106 O46103 EMS: ~ASCIZ /SF CLR ALL ER’ 
3184 070140 OeOle2 O46101 020114 
3185 070146 051105 000 
3186 070151 132 O4444O O4ISIG EMe: -ASCIZ /Z INC ER ON ADC START/ 
3187 070156 O42440 OeOlee 047117 
3188 O701E4 O4044O 042504 051440 
3189 070172 O40524 052122 000 
3190 070177 132 O47440 C431e6 EM?: -ASCIZ /Z OVFLO FLAG ER’ 
2191 070204 O47514 QO43040 040514 
3192 O702l2 020107 9051105 000 
3:93 070217 132 O47440 O43126 EM10: .ASCIZ 7/2 OVFLO INTR ER/ 
3194 079224 047514 O44440 052116 
3195 Q70e32 O20lee 051105 000 
3396 070237 111 OS2116 OeQlee EM11: .ASCIZ /INTR AT WRONG BR LEVEL’ 
3197 070244 052101 O53440 O47See2 
3198 970252 043516 O41040 O2e0lee 
3139 070260 O42514 O42Se6 000114 
3200 970266 O44514 OSele3 O46440 EMi2: .ASCIZ /LIST MO NPR DATA ERY 
3261 Q70e74 G20104 OS50116 Oe0lee 
3eO02 Q70302 O40504 040524 042440 

3204 970312 O44514 OS2le3 O4644O EM13: .ASCIZ /LIST MO CA INC ERY 
3205 070320 Oe0104 O40503 O44440 
3206 O703e6 041516 O4244O 000122 
3207 070334 O44514 OSele3 O4644O EM14: .ASCIZ /LIST MD WC INC ER/ 
3208 070342 020104 941S27 O4444O 
2209 070350 041516 O42440 O000lee 



DZNCA. Pls 

3210 970356 
321) Bebagy 
el ¢ 37e 

3213 070400 
3014 gro4de 
3¢e15 070410 
3216 O70416 
o217 O7C4ee 
32°8 070430 
3219 O07 043€ 
3220 070437 
ceel O70444 
3222 070452 
3ee3 070460 

ASCII MESSAGES 

a 
00012 

C43440 

440 
51124 

042515 
046106 
000122 
0$1S¢e 
020105 

0S4S17 
020113 

aaa 

051117 
020103 

0$2131 
020103 

041504 
O47Sle 
045503 
041511 

O44S15 
051101 
O46111 
020116 
046440 

041440 
043040 
000104 
OSOlee 
051524 
020040 
051104 
041520 
041522 

0Slle2 
0S2040 
020115 
046117 
040504 

MAINCEC-11-DcNCA-C NC11-A LOGIC TEST 

EMS 
0S2eS17 
043501 

O4B440 
051105 
052123 
042115 
042514 
047440 
042111 
052123 

047111 
000 

047411 
043040 
0S1117 
Oe0lee 

020104 
051105 

020105 
051105 

047440 
051531 
046040 
o4244d 

043516 
020113 
042105 
042101 
045501 

053116 
044501 

020103 
047124 
0S2502 
020040 
020124 
O42126 

041520 

0Si104 

MACYI1 27(732) 

EmMiS: .aSCI2Z 

EmMi6: .ASCIZ 

EM17: .ASCIZ 

EmeO: .ASCIZ 

EMel: .ASCIZ 

EMee: .ASCIZ 

EMe3: .ASCIZ 

EMe4¥: .ASCIZ 

EM2eS: .ASCIZ 

EM26: .ASCIZ 

EMe7: .ASCIZ 

OH1: ASCIZ 

CHe: .ASCIZ 

21-SEP-76 14:14 PAGE 65 

/WCO FLAG OR INTR ER/ 

/TIMEQUT FLAG ER/ 

*RORS MAKE ER/ 

“JOYSTICK MO FAILED TO OVERRIDE LIST MO/ 

/NPR INC ER’ 

ZINC OVFLO FLAG OR INTR ERY 

“WORD INC ER’ 

/BYTE INC ER’ 

“ADC OR JOYSTICK LOGIC ER/ 

“TIMING MARK FAILED ON ADRS MAKE/ 

/NO CNVRT FAILED/ 

ZERRPC TSTNUM BUSADR EXPCT RCVD/ 

“ERRPC TSTNUM XYHOLD GDRDR BDADR’ 



BO6 
MAL CECHLLeDINCAC NCLI-A LOGIC TEST = MACYLI 27.732) 21-SEP-75 14:14 PAGE 66 
CINCA.PUL ASCII MESSAGES 

3285 O71016 Q20040 041040 940504 
3557 O71504 81104 — 000 
3258 OrlGer 105 OS1l22 241520 OH3:  .ASCIZ ERRPC TSTNUM XYMOLD ADRS  GODAT SDDATY 

3274 CrtOve OSelC1 O20040 41040 
3205 97110 e104 052101 020 . 
3275 071105 10S OSile2 041520 DHH: sASCIZ “ERRPC = TSTNUM’ 
seve OFtile 22040 252040 S223 
35-3 O7lize 052516 000118 

3¢80 EVEN 
S282 OF1124 S9l116 001600 O01122 O71: SERRPC, TSTNUM, SSDADR, SGDDAT, $8DDAT,0 
S282 Q7i132 OClicY OOlle6 000900 
3283 71140 001118 001800 Q13226 OTe: SERRPC , TSTNUM, XYHOLD, SGDRDR, SBDADR,O 
3284 O71146 001120 COllee d0c00C 
3285 OF1154 001116 001600 COlo22& ODT2: SERRPC, TSTNUM, XYHOLD, S8DADR, SGODAT, SECCAT 9 
3286 O71162 OOlle2 DO1le4 Odlleb 
3287 O7117G goccod . 
3288 Orii7e2 O0:116 21600 oocedg DT4: SERRPC . TSTNUM, 0 
329 eCoSe1 ~ END 
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DINCA. P11 CROSS REFERENCE TABLE -- USER SYMBOLS 
ABASE = 164000 yale «588629 
acdW! = COcOeo sss B31 
AcDW2 = 009000 593 
AcPJoP= 050900 s88 603 
ACDWo = OCOC00 58s 
ACSW = 009590 589 
ACDW1O= 009050 598 
ACOWI1= OOCCOd 589 
RCOWi2= 000000 588 

i13= 900000 58 
ACow14= 090000 598 
AOCWIS= 990090 588 

Bw2 = 000000 588 
ADDWS = GCOO00 588 

= 000005 588 
ASOWS = OCO200 588 
ROOW = 099000 588 
REOW? = 900 588 
Q00w8 = 095000 589 

DkS_= 900000 588 
ADEVCT= 00C000 ss S94 

EVM = OCCOO! Q94e 588 630 
AENV. = 006090 sea s«599 
RENVM = 990000 seas G00 
AFATAL= 005800 cag S91 

AORI= 999000 See s« 
AMADRE= 299900 588 B20 
pMADR3= CooooC cea tsé 
aiAGRI= 900900 588 2b 
amamsi= 095000 588 «B10 
aMANSe= 059009 c68 4s 18 
amaNS3= 000000 588s 
AMANSH= 090090 seg 
ANSGAD= CI9000 58856 
AMSGLG= 000800 588 «597 
aNSGTy= 099000 588s 890 
ANTYP1= 005900 sees 
AMTYP2= 000000 sas sé 
eMTYP3= 000000 589 «bee 
aMTYP4= 900000 598s 
APASS = 009000 cogséS 
FPRIOR= 000345 49385 
RPToSU= 000040 25i5 ak ; 
RPTENV= OCCO01 2508 = at, 2b1E8 2797 
RETSIZ= 900200 7 EC 
APTSPC= 090190 2510 2 s «926198 
RSWREG= 909000 s8a—sE ld 
ATESTN= 090000 seas 842 
AUNTT = 090090 cea sS95 
AuSWR = 000000 Seas G02 
GVESTI= 160270 G32e 588 =a? 
AvECT2= 000900 ss8 «628 
BITS = 000001 4768 
BIT90 = 009001 4b68 = 47E 
BiT61 = Ocdode 458475 
BiTd2 = O00004 ue4e 474 



MRINDEC-LI-DONCA-C ONCLI-A LOGIC _TEST MACY11 271732) 21-SEP-76 14:14 PAGE 69 
LS

 
at

 
e
e
r
 
ba
rb
er
 h

r 
ear

t 
w
a
r
e
 

to
le

sl
ss

ke
sT

es
te

s 
es

lo
sT

es
Te

al
es

) 

Oe2nca.PL1 CROSS REFERENCE TABLE -- USER SYMBOLS 

1793 = 900010 4638 479 
TTO4 = 000020 4628 472 
TTOS = 009040 4618 471 
IT0S = 000100 4608 4° 
tte 2 a deae 469 
TO8 = Ot) 4S8e 468 e90e 

T7039 = 001000 457 467 2808 2910 
171 = oo0CO2 47S8 
1710 = penny 456% = eTes 
TT1l1 = 9049 4SSe 1198 lees 1251 1277 2917 
ITle = 010000 4S4g = 1158 1159 1166 1168 1182 1184 1206 leeb 1358 1361 1364 1368 

13? Ww 1393 1417 1430 
iv13 = 920000 4S38 2104 2le4 2129 2138 2350 2353 2385S 2732 
IT14 = eta YSeg 2352 2888 
IT1S = 1000 4Sis 2048 
Tvz = 000C04 W748 
IT3 = O9S016 4738 
774 = 000020 4728 
ivs = 090040 4718 
-' = 900100 4708 
IT? = 000290 4658 
iTg8 = O6C4CE 4688 
TQ = OO! 4678 

BPTVEC= 090014 4838 . 
CKSWR = 104406 2197 2780 2781 2897 e822 2886 2887 31558 
¥ = 900015 39:8 2SS4 e564 
CRLF = C0200 3928 897 eSeS 2564 
OOISP = 17757 3988 S69 845 
DELAY 1270e 2068 2081 2109 21948 
Orxil O° 0714 651 657 63 6693 675 681 §87 693 699 711 717 723 729 

753 777 783 3eS48 
DHe 070762 725 741 zbls 
Ow3 071927 705 747 789 765 32688 
DH4 671105 ran | 32768 
DrSPLA OCll4e 5698 845% @S3e e2784% 29328 
DISPRE 900: 7" Sdes 8S3 
ONCS 014104 e424 e4ebs8 
CSWA Os 177570 3978 568 844 . 
oy1 071124 652 658 664 670 676 682 688 694 700 7l2 718 rot rao 

7S4 778 734 32818 
OTe 071148 736 742 3283 
CT3 071254 708 748 760 765 32858 
DT4 071172 772 3e898 
CUAL Cl3ele 144S# 17234 1745% {767% 1789% 2236 ecb4s 2348 2378 2448 2474 
EMTVEC= 900030 4EE8 829% 830% 
M1 070035 650 31718 

EMi0 070217 632 31938 
EMI} 070237 698 31968 
eMl2 070266 704 3e008 
EM13 070312 710 32048 
EM14 070334 716 32078 
EMIS 070356 722 32108 
EMIE 070402 728 3el4s 
EMi7 079422 734 32178 

byl 075054 656 31748 
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DONCA.P11 

EM21 O70S06 74H «32278 
Mo2 O05 32098 
Nel Oro 758 (33348 
; 7056; 7b4 Beare 

EMSS © 070603 770 Bene 
ENS6 496-07 0634 776 Be4Sa 
EMe? = 70674 782032518 
EMS Oe 0076 bbe 31778 
Ey = OF O11? 668 31808 
EMS = OPD132 674 = 31838 
Em = O7 015] 680 3186s 

970177 686 3190s 
ERRVEC= 000004 4798 642 
wNS S&S HRHRRE LU 501 896 
GOOD 913230 1938# 19412 

2313e 23914% 
2368  2369% 

GTSWR = 104405 891 31538 
7 = OOCOlL 3838 

IGTVEC= 000920 4o48 7% 
: 013362 2287 23138 
LF = 9000! 3908 2558 
COCSAY 913290 2249 2262 

0137 1450 «1466 
1784 Beebe 

MKLOOP 013050 1451 1467 
1795 Bele 

msce 0 o70000'—i(‘(<tw;*é*é«GC 
mMSS3 «070003 2126 931648 
mscH © 070013 2131 31668 
MSCS 070025 2140 31688 

070931 2146 31698 
M128x8 014004 2393 23% 
N32x16 13702 2367 8370 
M32x8 014372 2463 2466 
Mo4X16 013560 2338 2341 
MOYXB — O14044 2438 BYYL 
NCADR 001552 73ie 2060 

co1574 B078 861s 
NCBRL1 001576 goes © eb4s 
NCCSR 091546 7898 © Bbb 

11821194 
1286 ©1301 
1431 1B13# 
1911 1913 
2023 203b« 

NCIRES ODISEO 7958 = 1048 
NCCFF 00:50 7908 967 
core 001562 7968 870 

MACYL1 27.732) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

1503 

1S04 

1523 

1S24 

2416 

1557 

1558 

1S91 

1692 
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1625 

1626 

2899% 
3156 
ecbes 
CS44s 
2384% 
e4e0# 
24S3# 

1693 

1694 

N
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1728 

1729 

O
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he 
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0 
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a.
 

22994 
2e3SSs 
2337% 
eteSs 
24eS* 

1772 

1773 
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CROSS REFERENCE TABLE -- USER SYMBOLS DONCA.P11 

V 1564 VETS Bb12ee 
NCVET4H 001570 
NCVCTE § O0LE7e 

0015S2 

001554 

001556 

013550 

ov
 

oO
 ‘-Q0090° 

00 
000340 

177776 
177776 

017360 
PURVEC= 000024 
RO 104407 

104410 
012714 

002310 

013716 
RESOYX 013346 

2108% 

MACY11 27(732) 

1191 
1404 

1191% 
1994 

834% 

1483 

3ile 

1195 
1994 

1200% 
2005s 

3079% 

1S02 

21-SEP-76 

1217 

1217% 

3080% 

1S2e 

14:14 PAGE 71 

l2e0 

1l2e8% 

3089# 

1S56 

1263% 
1237 

1840# 

1040 
1328+ 
1038 
1eS2% 

1520% 
173S% 
2446 
1467% 
1S90# 
1728% 
2109# 
es4ls 
2430% 
eS46% 

leel 

1246s 

309S* 

1590 

1275% 
1238% 

1887% 

1077% 
1350 
1078+ 
1303% 

1S37% 
17472 
2472 
1483% 
1S91% 
1729% 
2l67% 
23S7% 
2438% 
eSb0% 

1e46 

1254# 

3107% 

1624 

12e88% 
1250% 

1901# 

1080 
1353 
1084 
{307% 

1ss4% 
1757% 

1484% 
15928 
17499 
2170% 
2359% 
c441s 
256e% 

1250 

12728 

3108% 

1658 

1493# 
1263 

1948s 

1982 
1388s 
1086 
1343 

1S71# 
1769% 

148S# 
1624% 
17S0# 
2180% 
2367 
c4So# 
259S+# 

1272 

1280% 

1692 

1276 

1296# 

1727 

1276 

e004s 

1118 

llle 
1397% 

1605% 
1791% 

1503% 
1626% 
1771 
2197% 
2392% 
24634 
er 34s 

12% 

1322 

1749 

12828 

2037% 

1134 

1li2ex 
1407# 

622% 
1801% 

15C4% 
1658 
17724 
ec07* 
238% 
e4E6% 
estos 

1771 
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DENCA.PLi CROSS REFERENCE TABLE -- USER SYMBOLS 

RESO 14014 2306 4138 
REeDEX Bisae2 2301 3068 
RESO6 3 014136 2307 24388 
RESO&X 013356 2303 230s 
RESO? pi agb8 2304 24638 
RNGON Q13e21 e231 e260 22638 
RO =%000000 4018 866% 868% 870 872% 875% - 877 917% 919 920 921 

S4S* 969% 9” 972 g77# 8=61107# =i 1) llel® 11308 1135 
lees 1230* 1231 LeH7*# 1256*% 1273% 1eBee 1298% 1299 1303 1304% 
132? 1931# 1335 1336 1341 1372e §=61408# 1415# 423% 810% 1822s 
1897 1933% 1945 1959 1997% 2007% 2015 e0S9# 2091 2098%  e2101% 
180 2289% 2290 e232 e234 2c%6 2298 230 2302 2506 2507% 
Sec0# 2572 eS80% 2584 2S8S e587  2588% 2589 ebile = e7ll 272lt 

R1 =%000001 4028 867% 868 859% 873% 874% 875 976 918% 92e# 1325% 

a 
R2 - =.000002 u03e «1324e «= 13321333) «1334)=S «370k «18 16" «18214 «1827 :1878e «= 18838 

144* 1950 «= B713, B724e «8726 «27312 2738% «27398 «= 2740)=— 2745 «7538 
R3- =000003 WO4e 2654 2665 S669% 2670% 26738 2b78% 2679% 2680 26899" 2714 

grave e7age  B7MGe  2750e 27528 SONG ONG ©3047 3080s 3013085 
RY = =“00C004 gidst 1836 «2685 2bS7e aeSee 2eS9# 260 2BbIF 267526774 2885 

RS =«000005 4068 2194% 2195* 2656 26628 2664" 26668 26678 26688 2669 26978 
2719% a726e «87308 «27457518 3101% 

=D00008 u07s «= 409—s—i‘é‘i LH CBOCR CDG 
R? - =¥090007 yogs 419 
SAMAK Q13242 2244 =. 22858 
SAMON 013020 2235s 

CM 013256 22888 
SETUP! O0P062 Sols 
SETUP? Ode126 8668 871 
SETUPS 002156 e758 6876 
SET13 014076 2422 24S 7 . 
SOFCSR 013236 1446e [464% 14B1e 15014 15218 ISSSe 1589* 1623" 1657# 16914 17268 
- ___ 1792% 2204% 8205 2e74e «= 2P8G 22889 
SF -=.000006 409e «825e# «sues = SO BSH Ge = 9251205) 1229 1234 = 1255 

3131# 3132 
STACK = 001100 3844 825 = 899 
START 091620 Big = gle 
START1 OO1604 S07 «BS 
STaRTe O01614 scs 8178 
STKLMT= 177774 3958 
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DZNCA.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

l 
& 

o
>
 

S*STSY 9001602 8138 81S# 817% 901 
SUR 001140 S688 823 O44 846 9Se# 859% 889 2104 

. 2804 es08 e888  290e 2904 e910 = 2917 eS46 
SWRCK = =01577 e734 2820s 
SWREG 000176 S038 «= S289) GHG S259 
SuO_ = O00001 448 
sw0O = 000091 4388 «448 
SwOl = OO0COe y378 447 
SwO2 = OOO0O4 W368 HUG 
Sw03 = O000IC u3se «445 
SwO4Y = 000020 ua4e «444 
SwCS = 900040 4338 «443 
SwOS = 000100 ua>e 
wo? = O00200 W318 44 
SwO8 = 000400 u308 = 440 
SwO9 = 001000 W29e «439 
Swi = 000002 4478 
Swio = 002000 4288 
SWil = 004000 O78 
Skl2 = 010000 W2b8 
SWi3 = G20000 yee 
Swi4 = Q4C00G uous 
SWS = 100090 4238 
Sw2 = QOCOO4 44s 
SWa = QO0010 4458 
SW4 = O00020 4448 
SUS = OO0040 4438 
Sw = 000100 W428 
Sw? = 000200 aus 
Sua = 000409 44s 
Sw9 = 001000 4398 
Tam = 013232 144de 1478%«1497% = 1518* 1526 «= s1S4O— «Se = 15528 

1608 1611e 16208 1628 1b¥2 1b45* 1654e 1662 
1713# 1720% 1744e I766# i788* 2204 2246 2259 

TBITVE= 000014 4Bls 
TESTS4 12054 904 20528 
TKVEC = 000060 468e 
TPYEC = OO0964 4898 
TRAPVE= GO0O34 4878 0 831# = 832 
TRIVEC= 000014 uB28 
TSTNUM 001600 Blow 2820 3281 3283 3285 3288 
TST1 © 902344 9098 
TSTiO §~—003140 10288 
TST11 003232 1039 10468 
TST12 903320 10628 
TST13 003364 1069 10758 
TST14 903454 1085 10928 
TSTIS 003516 1098 = 11048 
TST16 © 003636 11278 
TST17 003764 11518 
TST? = 02454 9328 
TST20 © 004102 116711748 
TéT21 004170 1183 11908 
TSTe2 § © 004340 12168 
TS"23 © 064510 12438 
TSTaH = OD4E52 12698 

1560 
1676 
22728 

1574 
1679# 

1577% 
1688% 

2785 

1596% 
1696 

2792 

1S94 
1710 

Po - - 
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OZNCA.P11 CROSS REFERENCE TABLE -- USER SYMBOL 

TSTe§ 90501 1e94e 
TST2& =. 005142 13208 
TSTe? 005514 1369 1376 13848 
TST3 002554 9518 
Tat30 pOeE 1394 14008 
TST31 0605S 144e8 
TST32 OQOO0614e 1482 14608 
TST33 O062e24 1468 14778 
TST34 (06316 14968 
TST3S 00641 15158 
TST36 O06S6 183 1S$36 1$41 15498 
TST37 = 006732 1S65 1570 1875S 15838 
TsT4 ODeb25 gs 9658 
TST4Q 007102 1599 1694 16C9 16178 
TST4: CO?252 1633 1638 1643 16518 
TSTYS §=607422 1567 1672 1677 168Se 
TST43 007572 1701 1706 1711 17198 
TST44 907706 1734 17418 
TST4HS O100e2 1756 17638 
TST46 010136 1778 17858 
TST4¥7 010252 1800 18078 
TSTS 002726 9838 
1S7SO0 4 ©OiG606 1823 1835S 1848 18698 
TSTS1 011134 1885S 1896 1909 1918 19308 
TSTS2 011500 1946 1958 1971 19928 
TSTS2 011736 20338 
TSTS4H 012054 20568 . 
TsTSS 012270 2073 2079 2086 20978 
TST6 092764 990 9968 
TST7 003052 10les 
TYPDS = 104404 2175S 31518 . 
TYPE = 104400 883 2106 2126 2131 2140 2146 2173 2176 25e8 2681 2756 2787 2795 

2832 e843 2851 28S4 2856 2860 2867 2957 2358 e361 2974 e385 3004 
3053 3056 3060 3109 31478 

TYPOC = 104401 2840 2864 2960 31488 
TYPON = 104403 31508 
TYPOS = 104402 2143 2149 31498 
XADC 013216 2lg4e e2136% e141 eesee 22393% 2234 2235 ecbbs 2288 2313 
XTEMP 013224 ec698 8 2339% 2345S 2s46* 347% 2350 23Sex 2353% e355* 2356 2368% 2375 276% 

e377 2380% 2381 e394e 2399 e400% e401% e402 C414% e426 e4e7%# 8 e428% 2429 
2439% e445 C446% 447% e4SOx 4S) eC464% e471 e47e% 73% 476% 2477 

XYAD Ol3222 2le0e 2136 2137 2cb8e 
XYHOLD O1322e6 1305 1334% 1858% 1919% 1981% 2235% 2238% 2240% 225s ee708 3299 3285 
XYPTRN 013214 ccObt eCee7% e2eS% e230 ee3e ecbS# 
YADC 513220 cise 2137% 2147 eest# e240 2cb7% 862314 2329 2340 2369 2395 2415 2440 

SAPTHD 001000 528 S344 
SASTAT= 44e4e% UJ 2598 2613 
SATYC O14712 569 S718 
SATY1 O14666 25678 
SATY3 014674 2513 25688 
SATY4 014704 eS708e 2800 
SAUTOB 001134 S6S8 893% 2954 3075 
SBASE 0012590 6298 867 
SB8DRDR O01le2 S608 919% 934% 9S4s 967% 99gS% 99s 1014% 1036% 040% 1048% 064% 1082s 

}086% 1093% {110% 1l116% L138# 11408 12157% 1179% 194% 1219% le4Se levies 1299% 
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DZNCA.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

c 
CC) A CR CNC CS CE 

. 1913# 1954 13688 197S# 138¢* 2006# e03ee e050 eulay 2258# 366) 3283 3285 
SBDDAT O0!1¢e6 S6c8 91S# 40% 941% 4 58% 973% 4 9# 1C0e# 100 1018# 1019 

1034* 1038% 10S2e# 1053 1068% 1080# 1084 1097% i1le#% 1413 118% 1136% 1137 
1142e = 1161# 168% L184# 1e01* le0e# 1208% 12358 lebl* 1696# 1308% 1309 1336% 
1337 1343% = 1344 1350 1351 1361# 13678 1378% 1418% 1419% 426% 14278 1431% 

SSELL 001164 5808 2787 e816 
$CCW1 001254 6318 
SCHARC O146Se 2eS30% e540 2547 eSsh#  2Sbla 
$CKSWR 016432 e946# 3155 
SCMTAG 001100 S488 820 821 829 835 836 
$CM3_ = 000000 5788 
SCNTLG 017157 2957 30708 
SCNTLU 017152 2974 30638 
SCPUOP OOleee 6038 
SCRLF Q0117) Ses Sed 2564 2795 2816 2832 28s! 2856 e860 2985 30693 
SOBLK_ 015576 e722 2756 27648 
$DEVCT 01204 Sos 

EVM § O012S2 6308 
SDOAGN 012656 2169 2178 2184s 
SOTBL 015566 2725 27608 
SENDAD 012646 514 21808 
SENDCT OQ12614 21718 
SENDMG 012665 2173 21888 
SENULL Q1l266e 2176 21878 
SENV 00:214 $998 2508 2576 2600 2797 
SENVM 001215 6008 857 e510 2515 2578 
SEOP 012560 2050 2lbis 
SEOPCT Oie606 21688 e172 
SERFLG 001103 SSle e782% e816 2876 2966 2908 2914% 2936 
SERMAX Q01115 S578 837% 2908 2931% 2936 
SERROR 015606 829 27798 
SERRPC OO1116 SS8e ¢789% 2790 2791 2816 2838 3281 3283 3235 3288 
SERRTB 001256 6488 2846 
SERRTY 016014 2821 28318 
SERTTL OOllle SSS# 2788% 2816 
SESCAP O01162 5798 836% 2811 2813 2816 2930% 
SETABL O01214 S988 
SETEND 001256 540 6328 
SFATAL O01176 S9is e604 
SFFLG = 915132 2567# 2S70% 2598 2607# 26158 
SFILLC 001156 S768 2533 2564 
SFILLS 001155 S758 2564 
S$GDADR 001120 5598 183 1469 1487 1506 1568 1562 1596 1630 1654 1698 1731 1753 

28 
SGODAT 001124 S618 914% 937% 938% 942 955# 970% 971% 974 986 1000% 1001 1003 

1006# 1016# 1017 1019 1Oeee 10308 1050 1051 1053 10S6* 1065% 1076% 1094s 
41% 1158% 164% 1180% iecbt 260% leSr# 1305 

le I34e# = 1344 1348 =1349% 1351 1356 1360# 
1833 1567 1601 1635 1669 1703 1944s 

# 1923 19SS5*# 19678 1976%  1983# 1995 2009s 
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DZNCA.PILL CROSS REFERENCE TABLE -- USER SYMBOLS 
SGETH2 012636 21778 
SGTSWR O1ES02 29588 3153 
SHO. = 000003 366 «367 

Sent 901104 ee35 pozje 2922 © ageMH 2935 Rie Bi>4e 335° 058" Sifhe 
SINTAG 00!135 St6s 2986 3075 
SITEMB OOL114 S568 27918 2799 «2816 = 2835 

F 091172 S838 «2564 «= B16 = «:3060 
SLFLG 015131 260B*  sbi4e 
SLPADR 001106 SSae 38 «= 9108 «20578 «2912 = 29288 §=—2933. 2935 
SLPERR 001110 coue «839e# «=e «= 93S# «= he «= 999% «= 1015* §=1049* «1b «129% «= 1307" «1443s LMG Le 

1480# «1999e «1917% «15514 1585% «1619 1653" 1607" 17214 17438 17658 17878 18098 
1971# 1932e 2068% 2810 2912  2929% 2935 

SMADRI 001226 6168 
SMADR OOle32 6208 
SMADRS 001236 6238 
SMADRY 001242 6268 
SMAIL  QOLI74 S360 SHO)0s«S898 = 8SHCiC“(<iéiCOL:SC(isiéSOS2797~— 2927 
$rams1 001224 6108 
SMANSS 001230 6188 
SMANSS 001234 bol8 
SMANSY 001240 bo48 
SMBADR 001002 5368 
SMFLG 015130 e568% 2574 2609* 26138 
SMNEW  O17175 2961 30738 
SMSGAD 001210 S968 2594" 2587 
SMSGLG OOlel2 5978 25898 
SMSGTY 01174 S908 2582 25908 2602  2b0b# 
SMSWR 017164 2958 «30718 
SMTYP1 001225 élis 
SMTYP2 OC!231 6198 
SMTYP3 001235 6228 
SMTYPY QO1241 6258 
SMXCNT 016430 2925 29358 
SNULL_ 001154 574s 2535 4564 
SNUTST= 000001 9068 9298 «N88 )=— 62s = 980k «= 9938 «1009 = 10eSe «1043s «19598 §=10728 «10898 «110s 

lieds «11988 «11718 11878 «12138 «12408 «12668 «edie §=13178 «13818 13978 19398 14578 
14748 «14938 «15128 154Ga «S808 «1G14e «= 1e4Ge «16See «17168 «17398 «17608 «17828 = 1so4e 
1g668 19278 198958 20308 20538 2094s 

SOCNT 015356 653% eb8e% 26958 - 
SOMODE 015360 249% 26528 2657 26604 26714 26978 
SOVER O16414 2889 2905 «2913 2923 89328 
SPASS 001202 5938 8Sbe lose elgoe 2174 2187 2919 2936 
SPASTM 001006 5388 
SPURAD 017346 31lee 
SPWRON 017206 633 30798 3107 
SPWRMG 017342 31108 
SPURUP 017260 3089 3095s 
SQUES 001170 S8is 2564 2816 3004 3053 3069 
SROCHR 016714 30178 3156 
SRODEC= eeeeEE U 3158 
SROLIN 017034 304Se 3157 
SROOCT= ###8#% LU 3158 
SRDS = 000010 30388 
SRTNAD 012660 2iBbs 



MAINDEC=11-DINCA-C NC1I-A LOGIC TEST 
OZNCA.PLI1 

Scns EeREEE U 3158 
§SAVRES Beeaee U 3158 
SSAVRE 917356 3C8Q* 096 
$SCOPE 016159 er g8S8 
SSETUP= 000117 8148 

2307 e815 
SSTUP_ = 177777 8148 
SSVLRAO 016360 2297 29268 
SSVPC = 000210 Sics $1? 
SSWR = 167400 366 3678 

835 836 
1063 1076 
1385S 1401 
1742 1784 
2185 2187 
2878 2879 
2917 2929 

SSWREG 001216 6018 859 
SSWRMK= 000000 380 381 
TESTN Mabe S3ee 911% 
TIMES OO11 5788 835* 

1175% le44s# 
1764% 178° % 

STKE 091146 S718 2939 
STKS OO1L144 S708 e939 
S™N = 000056 3668 3698 

964e 930 
1069 1072 
1167 1171 
12e9S# §=61317 
1457 14618 
1SSO# 1565 
1643 1648 
1734 1738 
1835 1848 
1971 1980 

$TPB 0011S2 $738 °553% 
STPFLG 001157 $778 2502 
$TPS 001150 S7ee 255) 
STRAP OQ17412 831 31318 
STRP = 009011 31398 31488 
STRPAD 017434 3136 31468 
$TSTM Q01004 S378 
STSTNM 001102 csoe 903% 
STTYIN 917142 3046 3047 
STYPBN= ####%4 LU 3152 
STYPDS 015362 27108 3151 
$TYPE O1L44O4 2eS02e# e595 
STYPEC O14616 2532 2539 
STYPEX Q14664 2cS7 e559 
STYPOC 15160 26518 3148 
STYPON 015174 2650 26538 
STYPOS Q15134 eb468 3149 
SUNIT  O01206 958 
SUMITM 001010 5398 
SUSWR 901e20 6028 

MACY11_27(732) 

3097% 

CROSS REFERENCE TABLE -- USER SYMEOLS 

3098% 

829 
e341 

21-SEP-76 14:14 PAGE 77 

31168 

831 
3075 

esSe2 2990 

933 

31568 

23eb# 

384 2163 2780 

2936 



MAINDEC-11-DONCA 
OZNCA.PL1 

SVECT1 OO12e44 
$VECT2 012% 
SXTSTR 016164 

gFiu Bibees 
SSOCAT= seanee U 
. 2 071290 

SASTAS eeadee U 
-§X = 901000 

MO6 
“t oder OG]C_TEST  MACY}] 271732) 21-SE°-"b 14:14 
CROSS REFERENCE TABLE -- USER SYMBOL 

6278 861 e873 
6238 

283s 
gi7ge 
cf. eee 2661 e6968 

4978 Scle Scte Sle S138 S1Ss 
S84 824 838 839 2197 2131 

29393 3068s 3069 3075 3091 3115 
2568 2s7) 
S248 S29 

PAGE 78 

S290 
2935 

5478 
e936 
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DENCA.P1I CROSS REFERENCE TABLE -- MACRO NAMES 

g 4918 
NOCOM 4918 

ERROR 3058 92 944 960 97 991 1090S 1021 1037 
1115 lle 1139 1144 116 1169 1185 1203 1eCg 
13¢4 1362 1368 1379 1395 1420 1428 1435 3455 
1S69 1598 1603 1632 1637 1666 1671 1700 1705 
1855 1864 1895 1907 1916 1925 1957 1%9 1978 
2071 ec? e084 2090 eli? 

ESCAPE 4918 
GETPRI 4918 

OKI 787@ 1453 1469 1487 1S06 1528 1S6e2 1596 1630 
POP 4918 2610 ebl1 e751 3100 3191 
PUSH 4918 S71 2573 2594 e7lg 3081 3087 
REPORT 4918 
SCOPE 3868 932 951 965 983 996 1012 1028 1046 

1174 1192 1216 1243 1269 1254 1320 1384 1409 
1883 1617 1651 1685 1719 1741 1763 1785 1807 

SETPRI 4918 
SETTRA 31398 3148 3149 3150 3151 3153 3155 3156 3157 
SETUP 4918 813 
SKIP 4918 95g 999 1939 1069 1085 1098 1167 1193 

1S36 154) 1565 1570 1S7 1559 1604 1609 1633 
1706 1711 1734 1756 1778 1800 1823 1835 1848 
1958 1971 1980 2073 e979 2086 

SLASH 4918 
SPARC 49s 
STARS 4918 510 S21 S23 520 S43 584 59” 906 

S64 929 982 93 995 1009 1011 1025 1027 
1089 10S1 1101 1103 lle4 lleb 1148 11590 1171 
lede lesb 1268 1e9 1293 1317 1319 1381 1383 
1474 1476 1493 149 ile 1S14 1546 1848 1580 
1g@4 1716 1718 1738 1740 1760 1762 1782 1734 
1389 1991 233 2032 2053 ecss ec34 2996 e155 
ec’? 2c34 e209 elle 2318 e3el 2325 23228 233e 
e412 2432 2437 2457 eibe 2497 eS66 ete eco 
234! 30093 3038 3077 3053 3125 

CWRS J 4918 8408 
TRMTFP 31398 
TYPBIN 4918 
TYPDEC 4918 2174 
TYPNAM 4918 979 
TYPNUM 4918 
TYPOCS 2568 $9i9 O14] 2147 
TYPOCT 4318 2328 e862 2359 
TYPTXT 4918 
SECMRE S4is 
SSCMTM c4l8 
SSESCA 4918 
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MRINCEC 11 -DINCARC al 
conc. PL) CROSS REE 

SSNEWT 49.8 996 
1148 137) 
iS46 $89 
2034 

SSSET 31298 3148 
$$S&7! 8Sé8 
SSSKIP 4918 359 

1536 1841 
1706 i711 
19S8 1371 

EQUAT 35s 381 
-HEACDE «6. 3558 
SETUP 3568 $14 
. SRRHY 3568 379 
- SHRLO 3818 
§AoT! 35&8 Sco 
SAPTB 3568 5858 
SAPTH 3568 $19 

TY 3588 2564 

te 

BO? 
LOGIC TEST  MACYII 27.732) 21-SEP-76 14:14 PAGE 81 A 

ERENZE THBLE -- MACRO NAMES 

929 948 962 989 993 1003 
119° 121 1249 1266 1291 1317 
614 164 1682 Irlb 1738 1760 

2149) 31500 3181 3153 3155 3156 

g90-—«1039'S's«G69)Ss«atggS = sieges? 
1865 187 157 1599 1604 16c9 

1980 «= «2073. 267 2086 



MAINCEC@11-DONCA-C NCII-A LOGIC TEST 
DONCA.PLL CROSS REFERENCE TABLE 

ASL 2418 = 8843 B44 2QNS 
ASLB 735 . 
asa 6257 243 BHH 272 

; 24s0 2588 
Boe 979 «148115101736 
Ess 1957 153815721606 
BE eg 88802983 

18s = 1088 iN 1118 

BITE es? 8519S S15 a4? 
B05 8-308 
BLY 2538 = BSBY 2727 2743 
BNI 2041 = 8075 Bra 
SNE 823 847 871 67 

416 «15271541158 
ie81 1892 1842 1853 
21% 8228 2287 2609 
e732 erS3) 8798 = B36 
3058 = -3099 

BPL 1529 «1572 s«1607 1641 
esse 72718 a7 4a 

BR 816 b49i(isSE GS 
1462 = «148618051525 
1604 1610 1612 1627 
170 = «1712S s«1714—«1730 
1969 1916 «919581971 
2354 2404 ©2605 BS 31 
2841 2868 2891 2897 

ue i997 «10221315 
CLE 817 Beei( (iB 

1877 1878 «=«1884 = «1899 
2017 2025 «= 2028 =— ede 
evel e7ed = 8341S 

cre 62530 eeEE | c807 = 608 

MACYIL 2707 
-- PERMANEN 
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MAINCEC“LI1-DENCA-C NCLI-A LOGIC TEST © MACYL1 27.732) 21-SEP-76 14:14 PAGE 84 
poNcALE LI CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

oMp 23 4B «S70 77 g89titia 94 974 1093 
ers Sce 1898 1258 130 1337, 1344 
1469 «148? = «1506 = 1528S s«1833 156215671596 1801 
1731 «1753)sP7S 17S) 183B 1863S Ba7 18831968 
2998 = 8922 NNR gS2 BF?) SS79) 2991 = 299343023 

SHPB 967 8888 = S23 S25 S533 SSB eS7K «2797 
SOM 1370 =—-1820 
COMB 18821943 
CEC Q22 1006 41922 «= 105 «S131 = 1HS—1423 18221884 
pecs, aga BHO e671 ab Be 
HALT Sol 2594 2806 #3099 3114 
INC 881 45112} 14S Ss 185H 2S skeBe2 = 134913711843 

200? 28S) 2bG G77) 2685) 72S) are8 = 2821 = 3001 
Nee 1980 SNL 28807828926 

if 505 so?,iiHSsOS0218S = 2304 = 30S.) 2308 ~=— 2307 
ISR 1443001550451 THES 486 THG7 T4839 1494 495 

15561557 s«1S5B_=—s«s1S9D)S «1591S ss1592 Ss sbe4 SES 1B RE 
1727-1728) 1728 1P49—1750) 17511771772 «1773 
2180 2244 2338 e341 2367 2370 2393 2396 2413 
2513 2532 539) 54G59S 2794 )=S 2800) aka) 299 0 

MOV 815 821 825 827 828 829 830 831 83e 

939 340 9Se 983 954 956 958 966 967 
7 989 397 998 939 1000 1001 1002 1013 

1931 1032 1034 1036 1038 1040 1047 1048 1049 
i068 1077 1078 1079 1080 1082 1084 1086 1093 | 
1208 1199 1119 lil} lile 1116 1118 1128 tiga 
1136 1140 1142 1153 1iS4 11SS 1156 1157 11$8 
117g 1184 1191 1192 1193 1194 1195 1196 1197 
2218 1219 1220 leel lege L223 ieey 1225 1226 
2246 le? 1248 1249 1250 1251 leSe 1eS3 1254 
le74 1275 1276 1277 1e78 1e79- = 1289 1286 1288 
130! 1322 1303 1305 1306 1307 1308 1321 1322 
i329 1330 1332 1333 1334 1335 1336 134i 1343 
366 1378 1385 1386 1387 1388 1389 1391 1392 

1407 1408 1419 1411 1414 1417 1418 1426 1430 
l4eée 1463 L464 1479 1480 1498 1499 1501 1516 
3553 1SS4 1555 1584 1585 1087 1598 1$39 1618 
1655 1656 1657 1686 1687 1689 1690 1691 1720 
1743 } 1746 1747 1748 1764 1765 1767 1768 
i791 1792 1808 1809 1810 181! 18le 1813 1821 
1843 1845 1849 18Se2 1854 18 1859 1860 1861 
1883 1886 1887 1893 1960 190] 1904 1906 i910 
193] 1932 1933 1934 1935 36 1944 1947 1948 
1972 1975 1977 1981 1982 1984 1993 1994 
e004 2005 2006 2009 2010 2027 2034 
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E07 
MAINCEC-21-D2NCOQ-C NClI-A LOGIC TEST  MACYI1 271732) 21-SE°-"& 14:14 PAGE 8S 
DONCa. FLL CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

3 
MOVE otis 893 903 Qleé 21362437 e352 2c88 e313) 2314 2329 2340 2369 39s 2395 

NOP 9 1826 1888 1949 2056 2181 e18e 2183 
RESET 900 ( 988 1033 106? 1181 1374 e179 
ROL 2664 2666 2667 2668 2670 
ROR 2453 
RTI ro e632 2759 2815 2934 2989 3037 3065 3113 851 eSee 
RTS 2197 ee07 3 =e2b3 2318 2323 2339 e357 «62359 2382 2385 2403 = 2405 2430 2452 2455 

BLKW 2764 
SYTE S50 SS1 SSE 557 c65 S66 574 S7 S76 $77 $99 600 610 Ell $18 

61 1 624 2144 214s 2150 2151 e187 = 2633s B14 2615 2693 2694 
2695 2696 2801 e802 3066 3067 

CSABL 3006 
ENABL 35 2939 
END 3289 
ENDC 361 377 379 380 381 385 477 491 506 Sil 515 517 S22 524 $31 

544 S48 550 578 $79 580 $81 585 588 610 618 Sel 624 627 $28 
629 630 631 634 814 825 826 829 831 833 935 836 838 840 861 
883 889 895 897 307 908 909 910 9ll 9le 930 931 932 933 934 
349 951 982 953 960 963 964 965 966 967 981 982 983 984 
985 991 994 995 936 397 998 1010 1011 10le 1013 1014 1026 10e7 1023 

1029 1030 1040 1044 104S 1046 1047 1048 1060 1061 1062 1063 1064 107; 1073 
1974 1975 1076 1086 1090 1091 1092 1093 1099 1102 1103 1104 1105 1106 1125 
1126 1127 1128 1129 1149 1150 1151 1152 1168 1172 1173 1174 1175 1176 1184 
1188 1189 1190 1191 1214 1215 lel6 lel? le41 le42 1243 L244 1245 1267 1263 
1269 1270 1271 1292 1293 1294 1295 1296 1318 1319 1320 1321 1322 1370 1377 
1382 1383 1384 1385 1395 1398 13993 1400 1401 1440 144] 1442 1443 1453 1458 
1459 1460 1461 1469 1475 1476 1477 1478 1494 1495 1496 1497 1513 1514 1515 
1516 1517 1532 1537 1542 1547 1548 1549 1550 1551 1566 1S? 1 1576 1$81 1592 
1583 1584 1585 1600 1605 1610 1615 1616 1617 1618 1619 1634 1639 1644 1649 
1650 1651 1652 1653 1668 1673 1678 1683 1684 1685 1686 1687 1702 1707 i7l2 
1717 1718 1719 1720 1721 1735 1739 1740 1741 1742 1743 li 1761 1762 1763 
1764 1765 1779 1783 1784 1785 1786 1787 1801 1805 1806 1907 1808 1809 1924 
1836 1849 1858 1867 1868 1869 1870 1871 1886 1897 1910 1919 1928 1929 1930 
1331 1932 1947 1959 1972 1381 13990 1991 1992 1993 1994 203! 2032 2033 2034 

a
 



MAINDEC-11-DENCA-C NC11-A LOGIC TEST 
CROSS REFERENCE TABLE DONCA.PLI 
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~IFF 

. 2571 

ao
 

oO
 

Ve
) 

O
W
O
O
r
-
 
£
O
w
W
N
M
 

P
R
T
 

I
D
 

he
 
be

 
he

 
he

 
ae

 
ae
 
be

 
me
 

bh 
G
l
 

—-
 
O
W
D
D
N
M
W
U
I
 
E
C
M
O
 

Ule
-- 

S
J
 

U1
 

££ 
OD
 

-£
 

N
I
U
 
O
e
 

O
e
 

F
O
)
 

GQ
 U
G
)
 

MACY11 271732) C1L-SEP-76 
-- PERMANENT SYMBOLS 
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MATNDEC-1I-DENCAHC NCLI-A LOGIC TEST 
DEONCA.PL1 CROSS REFERENC 

IFT 897 2785s BB 
IFTE = 897,784 2914 
TIF 356 361 366 

B36 B38 
erre2 B73 B74 
e993 6886 «= 2915 
3150 «31513153 

IRP 61480611 
24 1881171 
iSi2 $546 = 1580 
2053 «2084 = 8572 

LIST «6 o356s—(i8—s 
933 548 89952 

- MACRO 381 541 787 
-MCALL 356 49! Ses 
-MEXIT §33 
-NLIST 356 380 491 

1618 1648 16Se 
1856 1870 1927 
e8is 2881 3038 
3158 

-POGE 508 S41 £34 
. REM 1 
REPT 50i 

ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 0 

TABLE 
MACY] 7(732)  2@}-SEP-76 

-- PERMANENT SYMBO. 
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HO? 
MAINCEC-11-DONCA-C NC1I-A LOGIC TEST MACY11 271732) 21-SEP-76 14:14 PAGE 88 
DZNCA.PLL CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

&, DINCA. SEQ/SOL/CRF=DZNCA. PLL 
RUN-TIME: 64 40 § SECONDS 
RUN-TIME RATIO: 333/112=2.9 
CORE USED: 6K (51 PAGES} 
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