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H315 TEST CONNECTOR 

COl 

ULTIPLEXER USED WITH THE DH1 

assTRac’ 

THIS PROGRGM I$ 9 TEST OF THE MODEM CONTROL 

Te tee GRAM IS DIVICED INTO FUNCTIONAL TEST GROUPS AS 
OLLOWS: 

Bet LINE SCANNER AND LINE oot FUNCTIONS ARE 
TESTED USING THE HSS] TEST CONNECT 
a SINGLE LINE IS TESTED USING THE SSOEM CABLE AND 
R #315 TEST CONNECTOR 
CONNECT<DISCONNECT TEST FOR 153A MODEMS 
CONNEC T@DISCONNECT TEST FOP eO2C MODEMS 

REQUIREMENTS 

EQUIPMENT 

PDP-11 COMPUTER WITH AT LEQST Sk OF MEMORY 
WITH OR_WITHOUT HARDWARE SWITCH REGISTER 
SSR-33 TELETYPE OR EQUIVALENT 
MODEM CONTROL MOOULES M7807 & M7SOS 
FOR 16 LINE SCANNER TEST 

4 CABLES TQ CONNECT TO TEST CONNECTOR 
WSE7 TEST C ONNECT i OR 

FOR SINGLE LINE CABLE TEST 

4 CABLES TQ CONNECT TO THE DISTRISUTION PANEL 

FOR ON LINE TESTS 

3 CABLES TD CONNECT TO THE DISTRIBUTION PANEL 
= ELD 103A MODEMS (FOR 159A TEST) 
é& BELL eueC MODEMS (FOR 2020 TEST) 

LOADING PROCEDURE 

THE STANDARD PROCEDURE FOR LOADING BINARY TAPES IS TO BE USED. 

STARTING PROCEDURE 

STPRTING ADDRESS 

THE STARTING ADDRESS FOR ALL TES 

FESTGRT ADDRESS FOR ALL T 

1-AD OPTION 
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OPERRTOR SND OR PROGRAM SCTION 

INITIAL PROGRAM START 
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TTTRARRARTPARATSFR 

NOTE 
RRRARALERAARARHRR 

IS SEING RUN WITH THE “XOR™ MODULE TESTER 
1030.8) MUST SE MODIFIED TO CONTAIN A 240:8) 
CTIVATE THAT CODE AFFECTING THE “XOR” TESTER. 

TSTFLLRTHTRTRARE FF 

NOTE 
SRERERESSELERE ARE 

SOFTWARE SWITCH REGISTER IS DEFINED AS L 
(REFER TO SECTICN 5.1.2 FOR DYNAMIC LOAD 

whud ae ADDRESS 006200 

PRESS a 
#22SOFTWARE SWITCH REGISTER IS LOC. 178 

PROGRAM WILL TYPE 
“DH1i-MODEM CONTROL DIAGNOSTIC “(ONCE ONLY? 
##"NCTE: IF USING SOFTWARE pat tey REGISTER THE FOLLOWING 

RILL SE TYPED BEFORE TITLE: 
SWR=XXXXXX NEW= (REFER TO SECTION 5.1.2 FOR OPTIONS) 

-1.3 PROGRAM WILL TYPE (WITH SWOO = 1) 
VECTOR ADDRESS-" AND WILL WAIT FOR AN INPUT 
FROM THE TELETYPE KEYBOARD. 

.4 TYPE A THREE DIGIT NUMBER (OCTAL) WHICH IS THE 
ADDRESS THAT THE MODEM CONTROL WILL INTERRUPT TO, FOLLOWED SY 
(RETURN). IF_AN INCORRECT ADDRESS IS TYPED, THE’ PROGRAM WILL 
TYPE "°" AND THEN REPEAT 4.2.1.3. 

(NOTE: IF_THE ADDRESS ENTERED IS ACCEPTIBLE TO THE PROGRAM 
su1_i 15 NOT THE INTERRUPT VECTOR ACORESS OF THE MODEM CONTROL 
UN m55 reer HALT WILL OCCUR AT THAT RODRESS+2, WHEN 
THE MODEM AonTROC INTERRUPTS. 

TO RECOVER, PERFORM 4.2.2.1. 

4.2.1.5 THE PROGRAM WILL TYPE “CONTROL REGISTER ADDRESS-" AND WAIT FOR 
RN INPUT FROM THE TELETYPE KEYBOARD. 
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EOL 
4.2.1.8 TYPE A & DIGIT (OCTAL ag 3 WHICH IS THE ADDRESS OF THE 

MODEM CONTROL'S CONTROL REGISTER FE OWED RA ‘RETURN . 
IF AN TNCORREC RSDRESS tes THE PROGRAM WILL 
TYPE "°" AND THEN REPEAT 4.2.1. 

NOTE: JF _THE ADDRESS ENT RED is ier TO THE PROGRAM 
UT TS A NONCEXTSTANT REGIST US ERROR TRAP WILL 

SeCUR WHEN THE PROGRAM ADORESSES" THE REGISTER, AND THE 
PROGRAM WILL HALT AT LOCATION &. 

TO RECOVER, PERFORM 4.2.2.1. 

4.2.1.7 THE PROGRAM WILL TYPE "LINE SELECTION PARAMETER-" AND WAIT FOR 
INBUT FROM THE TTY KEYBOARD. 

4.2.1.8 TYPE AN OCTAL NUMBER TO SPECIFY THE LINES TO BE TESTED USING 
THE FOLLOWING ENCODING SCHEME: 

8IToo = 1 TEST LINE OO 
BIT0l = 1 TEST LINE O1 
BiTle = 9 DO NOT TEST LINE 2 

BIT1§ = 1 TEST LINE 15 

EG: TYPING 377(8) SELECTS LINES OO THRU O07 
TYPING 177777(8) SELECTS ALL 16 LINES 

IF THE NO. TYPED IS NOT ACCEPTABLE, THE PROGRAM TYPES A "?™ 
AND ASKS FOR THE LINE SELECT PARAMETER AGAIN. 

4.2.1.9 THE PROGRAM WILL TYP YPE 
“TEST-" AND WAIT FOR AN INPUT FROM THE TELETYPE KEYBOARD. 

4.2.1.10 TYPE _A_THREE DIGIT OCTAL NUMBER CORRESPONDING TO THE 
UMBER OF THE TEST TO BE RUN FOLLOWED BY <RETURN>. 

IF AN INCORRECT TEST a Is TYPED THE PROGRAM WILL 
TYPE "?" AND THEN REPEAT 4.2.1.7 
THE AVAILABLE TESTS TOGETHER WITH THE NUMBER TO BE TYPED 
ABE GIVEN SELOK. 

TEST GROUP OQ: 
a Pe USING H861 TEST CONNECTOR-FIRST TEST=0 

aa bie JESTS USING DC11 TEST CONNECTOR AND MODEM CABLE-FIRST TEST=109 
e: 

fee SRO as TEST FOR BELL 103A MODEMS-FIRST TEST=200 

CONNECT/CISCONNECT TEST FOR BELL 202C MODEMS-FIRST TEST=300 

4.2.3.1] THE PROGRAM WILL ENTER THE SELECTED TEST GROUP. 
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FOL 
PROGRAM RESTART 

WITH SWOO=1 

LORD ADDRESS 200 
SET SWOO=! BEFORE PRESSING START. 
#¥xSOFTWARE SWITCH REGISTER IS LOC 1L75xa* 
PRESS START 

PROGRAM WILL PERFORM AS DESCRIBED IN 4.2.1.3 TO 4.2.1.10. 

WITH SWOC=0 

LOAD ADDRESS 200 
#exSOF (WARE SWITCH REGISTER IS LOC. 176 
PRESS START 

PROGRAM WILL PERFORM AS DESCRIBED IN 4.2.1.7 TO 4.2.1.10 
OPERATING PROCEDURE 

TEST GROUP C 16 LINE SCANNER TEST 

TEST INITIALIZATION 

NONE REQUIRED, PROGRAM TYPES "16 LINE SCANNER TEST™ 
AND BEGINS TEST EXECUTION. 

OPERATIONAL SWITCH SETTINGS 

IF THE DIAGNOSTIC IS RUN ON ° PU WITHOUT A ae 
c = 

THe UsEr THE SHMe Sul‘CH GPTIONS es THE HARDWARE, SUITCH REGISTER. 
IF _ THE ARDHARE SWITCH REATS TER DOES NOT EXIST OR IF ONE 60 
AND IT CONTAINS ALL ONES (177777) THEN THE SOFTWARE SWITCH 
REGISTER (LOC. 176) IS USED. 

CONTROL: 

THIS PROGRAM ALSO SUPPORTS THE DYNAMIC LOADING OF THE SOFTWARE SWITCH 
REGISTER (LOC. 176) FROM THE TTY. THES CAN SE ACCOMPLISHED By 
DOING THE FOLLOWING: 

1) TYPE CONTROLS <tG>; THIS WILL_ALLOW THE TTY TO ENTER DATA INTO 
Loc. 176 AT SELECTED POINTS WITHIN THE PROGRAM. 

2) THE MACHINE WILL THEN TYPE: ee (XXXXXX IS THE OCTAL CONTENTS 
OF THE SOFTWARE SWITCH REGISTER. ) 

3) aay THE *'NEW="" HAS it TYPED THEN THE OPERATOR CAN DO ONE 
OF THE FOLLOWING AT THE 7 

SEQ 000s 
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GO1 
A) TYPE A NUMBER TO BE LOADED INTO LOC. 176 FOLLOWED BY A <CR>. 

(ONLY NUMBERS BETWEEN O-7 WILL BE ACCEPTED AND ONLY & NUMGERS 
WILL BE ALL DED 
IF 9 <CR> IS THE FIRST KEY DEPRESSED THE SOFTWARE SWITCH 
REGISTER CONTENTS WILL NOT SE CHANGED. 

8) IF A CONTROL U <tU> IS DEPRESSED THEN THE PROGRAM WILL SEND YOU 
BACK TO STEP 2. 

SWIS5=1, HALT ON ERROR 
SWl4=1; LOOP_ON CURRENT TEST 
SW13=1; SUPPRESS ERROR TYPEOUT 
SWil=l; SUPPRESS ITERATIONS 
Swid=1; ESCAPE TO |NEXT TEST ON ERROR 
SwO9=1; FREEZE DATA 
PROGRAM ANDOR OPERATOR ACTION 

WITH GLL SWITCHES DOWN, THE PROGRAM WILL RUN 
ALL TESTS IN THE SELECTED GROUP, SEQUENTIALLY. EACH TEST IS REPEATED 
A FIXED NUMBER OF TIMES (SEE LISTING FOR DETAILS) 
EXCEPT FOR TO WHICH IS EXECUTED ONCE ONLY AFTER START OF TEST. WHEN ALL 
TESTS HAVE BEEN COMPLETED, THE PROGRAM WILL ISSUE A “RESET”, RING THE TELETYPE 
BELL, AND RESTART AT THE FIRST TEST OF THE SELECTED GROUP. 

IF AN ERROR OCCURS, THE PROGRAM WILL TYPE AN APPROPRIATE 
ERROR MESSAGE AND CONTINUE TESTING. 

WITH SWiS=1, PROGRAM ACTION WILL BE AS IN S.1.3.1 EXCEPT THAT 
A HALT WILL OCCUR AFTER ERROR TYPEOUT. 
NOTE: IF USING THE SOFTWARE SWITCH REGISTER AND AN EROR 

HALT OCCURS. THE SOFTWARE SWITCH REGISTER CAN BE _ CHANGED 
SY PRESSING CONTINUE THE PROGRAM WILL RESPOND WITH THE FOLLOWING: 
SWR=XXXXXX NEW= 

WITH SW13=1, PROGRAM ACTION WILL SE AS IN §.1.3.1 EXCEPT THAT 
NO ERROR TYPEOUT WILL OCCUR. THE ©C OF THE TEST THAT FAILED 
WILL SE DISPLAYED IN THE COMPUTER DATA LIGHTS. 

THIS PROGRAM WILL NO LONGER TRACE TRAP WITH THIS RELEASE 

WITH SW10=1, PROGRAM ACTION WILL BE AS IN S.1.3.1 EXCEPT THAT 
AFTER AN ERROR HAS OCCURED, THE PROGRAM WILL IMMEDIATELY 
START THE NEXT TEST IN SEQUENCE. 

SEG 0006 
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TEST GROUP 1 SINGLE LINE CABLE TEST 

TEST INITIALIZATION 

THE PROGRAM WILL TYPE “SINGLE LINE CABLE TEST 
LINE NUMBER-" AND WILL WAIT FOR AN INPUT FROM 
THE TELETYPE KEYSOARD. 

TYPE A 2 DIGIT OCTAL NUMBER BETWEEN O AND 17, CORRESPONDING 
TO THE NUMBER OF THE LINE TO BE TESTED, FOLLOWED BY 
<RETURN>. THE PROGRAM WILL THEN BEGIN TEST EXECUTION. 
IF THE TELETYPE INPUT IS INCORRECT, THE PROGRAM 
WILL TYPE “?" AND REPEAT THE MESSAGE. 

OPERATIONAL SWITCH SETTINGS 

SAME AS 5.1.2 

PROGRAM AND/OR OPERATOR ACTION 

SAME AS 5.1.3 

TEST GROUP 2 BELL 103A MODEM CONNECT-DISCONNECT TEST 

TEST INITIALIZATION 

THE PROGRAM WILL TYPE “103A CONNECT-DISCONNECT TEST 
ORIGINATE LINE-" AND WAIT FOR AN INPUT FROM THE TELETYPE 

U e 

TYPE THE NUMBER OF THE LINE THAT WILL ORIGINATE THE 
CALL (O-17 OCTAL) FOLLOWED BY RETURN. 

THE PROGRAM WILL TYPE “ANSWER LINE-" AND WILL WAIT 
FOR AN INPUT FROM THE TELETYPE KEYBOARD. 

TYPE_THE NUMBER OF THE LINE THAT WILL ANSWER THE CALL 
{O-17 OCTAL) FOLLOWED BY <RETURN>. 

THE PROGRAM WILL TYPE “CIAL ANSWERING DATA SET” 
AND WILL WAIT FOR THE ORIGINATE AND ANSWERING MODEMS 
TO GENERATE INTERRUPTS. 

OPERATOR ACTION TO MAKE TELEPHONE CONNECTION 

AFTER THE MESSAGE “DIAL ANSWERING DATA SET” IS TYPED 
THE OPERATOR HAS APPROXIMATELY S MINUTES TO ESTABLISH 
& CONNECTION BETWEEN THE 2 DATA SETS. 

SE@ 0007 
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LACE ORIGINATING DATA SET IN “TALK” MODE P 

DIAL DIAL ANSWERING DATA SET FROM ORIGINATING 
DATR SET 

LISTEN FOR TONE IN HANDSET OF ORIGINATING DATA SET. 

WHEN TONE IS HEARD, PRESS “DATA” BUTTON ON 
ORIGINATING DATA SET. 

“DATA” LIGHT SHOULD ILLUMINATE 

“DATA™ LIGHT ON ANSWERING DATA SET SHOULD BE LIT. 

& THE PROGRAM WILL NOW WAIT FOR 
INTERRUPTS FROM THE MODEM CONTROL. 

IF_THE CONNECTION HAS BEEN PROPERLY ESTABLISHED 
THE PROGRAM WILL TYPE “TYPE TTY KEY TO DISCONNECT”. 

WHEN TTY KEY IS STRUCK, THE PROGRAM WILL BEGIN THE 
DISCONNECT SEQUENCE. 

WHEN THE DISCONNECT SEQUENCE HAS BEEN COMPLETED 
THE PROGRAM WILL TYPE “103A TEST COMPLETE” 
AND WILL REQUEST THE OPERATOR TO SELECT NEW LINES. 

PROGRAM ACTION IN CASE OF ERROR 

RING ON INCORRECT LINE 

IF THE PROGRAM DETECTS A RING SIGNAL ON AN INCORRECT 
LINE. OR IF ANY OTHER TRANSITION BESIDES RING IS 
DETECTED BEFORE RING, THE PROGRAM WILL TYPE 
A FATAL ERROR MESSASE AND REQUEST THE OPERATOR 
TO RESELECT LINES AND REDIAL. 

OTHER ERRORS 

IF ONY ERRORS OCCUR AFTER THE FIRST RING HAS BEEN 
DETECTED, THE PROGRAM WILL TYPE AN APPROPRIATE ERROR 
MESSAGE AND CONTINUE TESTING TO COMPLETION. 

THE ONLY EXCEPTION TO THIS IS IF AN INTERRUPT 
OCCURS ON A LINE NOT SELECTED, IN WHICH 
CASE A FATOL ERROR WILL BE REPORTED, AND THE PROGRAM 
WILL PROCEED AS DESCRIBED IN 5.3.3.1 

101 
SE@ 0008 
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5.3.5 

NOTE: 

OPERATION SWITCH SETTINGS 

IF THE DIAGNOSTIC IS RUN ON A CPU WITHOUT A SWITCH 

THE USER THE’ same SuTvcH Get 1ONs AS THe HaROLBRE SUITCH REGISTER, 
IF THE HARDWARE SWITCH REGISTER DOES NOT EXIST OR IF SNE 
AND IT CONTAINS ALL ONES (177777) THEN THE SOFTWARE suITCH 
REGISTER (LOC. 176) IS USED. 

CONTROL: 

THIS PROGRAM ALSO SUPPORTS THE DYNAMIC LOADING OF THE SOFTWARE SWITCH 
REGISTER (LOC. 176) FROM THE TTY. THIS CAN BE ACCOMPLISHED BY 
DOING THE FOLLOWING: 

1) TYPE CONTROL G <¢G>; THIS WILL ALLOW THE TTY TO ENTER DATA INTO 
LOC. 176 AT SELECTED POINTS WITHIN THE PROGRAM. 

2) THE MACHINE WILL THEN TYPE: —_—e (XXXXXX IS THE OCTAL CONTENTS 
OF THE SOFTWARE SWITCH REGISTER. ) 

3) AFTER THE **NEW="' HAS ee TYPED THEN THE OPERATOR CAN DO ONE 
OF THE FOLLOWING AT THE T 

A) TYPE A NUMBER TO BE LOADED INTO LOC. 176 FOLLOWED BY A <CR>. 
(ONLY NUMSERS SETWEEN O-7 WILL BE ACCEPTED AND ONLY & NUMBERS 
WILL BE ALLOWED) 
IF @ <CR> IS THE FIRST KEY DEPRESSED THE SOFTWARE SWITCH 
REGISTER CONTENTS WILL NOT BE CHANGED. 

B) IF A CONTROL U <tU> IS DEPRESSED THEN THE PROGRAM WILL SEND YOU 
BACK TO STEP e. 

SW1S=1, HALT ON ERROR 
SW13=1, SUPPRESS ERROR TYPEOUT 

DATA SET MODE SWITCHING 

AFTER THE PROGRAM HAS TYPED THE MESSAGE DESCRISED 
IN 5.3.2.7, BUT BEFORE TTY KEY IS STRUCK, THE OPERATOR 
MAY SWITCH EITHER DATA SET FROM THE MODE’ THAT 
IT IS_IN TO ANOTHER MODE. 
ALL TRANSITIONS DETECTED AT THIS TIME WILL 
BE REPORTED. 

THE ORIGINATE DATA SET MUST BE RETURNED TO “TALK” MODE 
AND THE ANSWERING DATA_SET TO “AUTO ANSWER” BEFORE 
DISCONNECT IS STARTED TO PREVENT ERRORS FROM BEING 
DETECTED THAT ARE CAUSED BY THE FACT THAT THE MODEM IS 
IN THE INCORRECT STATE. 

SEQ 0009 
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TEST GROUP 3 BELL 202C MODEM CONNECT-DISCONNECT TEST 

TEST INITIALIZATION 

SAME AS 5.3.1 EXCEPT PROGRAM WILL TYPE “202C CONNECT 
DISCONNECT TEST”. 

OPERATOR ACTION TO MSKE TELEPHONE CONNECTION 

SAME AS 5.3.2 EXCEPT AT END OF TEST, PROGRAM WILL TYPE 
“"202C TEST COMPLETE”. 

PROGRAM ACTION IN CASE OF ERRORS 

SAME AS 5.3.3 

OPERATIONAL SWITCH SETTINGS 

SAME a5 5.3.4 

DATA SET MODE SWITCHING 

SAME AS 5.3.5 
TEST RESELECTION 

TO ESCAPE FROM THE TEST IN PROGRESS, AND SELECT 
A NEW TEST, TYPE <CONTOL C>. 

THE PROGRAM WILL STOP EXECUTION OF THE TEST IN PROGRESS 
AND THEN TYPE “TEST-" AND WAIT FOR AN INPUT FROM 
THE TELETYPE KEYBOARD. 

PROCEED AS DESCRIBED IN 4.2.1.8 

ADDRESS CHANGE 

TO CHANGE THE VECTOR AND REGISTER ADDRESS OF THE MODEM CONTROL 
UNDER TEST, TYPE <CONTROL V>. THE PROGRAM WILL 
STOP EXECUTION OF THE TEST IN PROGRESS AND PROCEED AS 
DESCRIBED IN SECTION 4.2.1, EXCEPT THAT 
"MODEM CONTROL DIAGNOSTIC” WILL NOT BE TYPED. 

LINE NUMBER CHANGE 

TO CHANGE THE LINE NUMBER(S) UNDER TEST, TYPE 
<CONTROL L>. THE PROGRAM WILL SUSPEND THE 
TEST IN PROGRESS AND RETURN TO THE INITIALIZATION 
STAGE OF THE SELECTED TEST. 

WHEN THE LINE NUMBER(S) HAS BEEN CHANGED, THE 
PROGRAM WILL RESTART THE SELECTED TEST USING THE NEW 
LINE NUMBER(S). 

SEQ 0010 



NOTE: 

6. 

1 ) 

a] 

LO 
POWER FAILURE 

IF A POWER FAIL TRAP OCCURS DURING TEST EXECUTION 
THE PROGRAM WILL SAVE THE GENERAL REGISTERS OF THE 
PROCESSOR AND HALT. 

WHEN POWER UP OCCURS, THE PROGRAM WILL TYPE 
"POWER FAILURE-CURRENT TEST WILL BE RESTARTED”. 

THE PROGRAM WILL THEN RUSUME TEST EXECUTION. 

IF A TEST IS NOT IN PROGRESS, I.E., IF THE PROGRAM 
1S WAITING FOR AN INPUT FROM THE TELETYPE KEYBOARD, 

tHE BROggaN ILE TH A RESUEST THE OPERETOR TO SELECT A TEST. 

Ir MACHINE HAS A SOLID-STATE SWITCH REGISTER, THEN THE CONTENTS WILL BE 
LOST ON A POWER FAIL AND THEREFORE WILL HAVE TO BE RELOADED. 

ERRORS 

NORMAL OPERATION 

IF AN_ERROR OCCURS WITH ALL SWITCHES DOWN, THE PROGRAM 
WILL TYPE AN APPROPRIATE ERROR MESSAGE AND THEN 
RESUME TESTING. 

THERE ARE SEVERAL ERROR MESSAGE FORMATS, AND 
THE PARTICULAR MESSAGE TYPED DEPENDS UPON THE 
TEST IN PROGRESS. 

ERROR MESSAGES 

UNIQUE ERROR 

ONLY PC OF FAILING TEST IS OUTPUT TO TELEPRINTER 

AN EXAMPLE OF THIS TYPE OF ERROP IS: 

1. AN INTERRUPT OCCURED AT THE WRONG PRIORITY 
2. & REGISTER BIT WAS NOT CLEARED BY RESET 

SEQ 0011 



MO1 
6.1.1.2 TRANSITION DETECTION ERROR 

THIS ERROR WILL OCCUR IN ONE OF THE ON-LINE TESTS 
IF AN EXPECTED INTERRUPT DOES NOT OCCUR, OR IF 
ON ee ES TED INTERRUPT DOES OCSUR, ON THE LINES 

FORMAT FOR ERROR TYPEOUT IS 

XXXXXX_TRANSITION ERROR 
yg REC LINE 

WHERE XXXXXX=PC+2 OF CALL TO ERROR ROUTINE 
AAR=EXPECTED INTERRUPT FLAGS (CORRESPONDS TO 4 MSB OF CONTROL REGISTER 
B8=RECEIVED INTERRUPT FLAGS (AS ABOVE) 
CC=LINE ON WHICH ERROR OCCURED 

6.1.1.3 SINGLE LINE STATUS ERROR 

THIS ERROR WILL OCCUR IN ANY TEST, OFF LINE OR ON-LINE 
+ gels 3 EXPECTED AND SCcEIVED LINE STATUS ARE NOT 

FORMAT FOR SINGLE LINE STATUS ERROR IS 

XXXX LINE ERROR 
EXP REC LINE 
RAR =6BBB OCC 

WHERE XXXXXX=PC+2 OF CALL_TO ERROR ROUTINE 
ARA=EXPECTED LINE STATUS AT TIME OF ERROR 
BEB=RECEIVED LINE STATUS AT TIME OF ERROR 
CC=LINE ON WHICH ERROR CCCURED 

SEG 0012 
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6.1.1.4 FATAL TRANSITION ERROR 

THTS ERROR WILL OCCUR _IN AN ON-LINE TEST IF AN INTERRUPT 
OCCURS ON A LINE NOT SELECTED FOR TESTING. 

FORMAT FOR FATAL ERROR TYPEOUT IS 

XXXX¥XX FATAL ERROR 
CSTAT LSTAT 
AAARAAR BBB 

WHERE XXXXXX=PC+2 OF CALL TO ERROR ROUTINE 
ARAARA=RECEVICED CONTROL STATUS ON LINE THAT INTERRUPTED 
BSB=RECEIVED LINE STATUS ON LINE THAT INTERRUPTED 

6.1.1.4 CONTROL STATUS ERROR 

THIS ERROR WILL OCCUR IN A TEST THAT PRIMARILY 
INVOLVES THE LINE SCANNER 

FORMAT FOR CONTROL STATUS ERROR IS 

XXXXXX STATUS ERROR 
EXP REC 
AARAAR BB8BBEB 

WHERE XXXXXX=PC+2 OF CALL_TO ERROR ROUTINE 
ARAAAA=EXPECTED CONTROL STATUS AT TIME OF ERROR 
BBBBBB=RECEIVED(ACTUAL) CONTROL STATUS AT TIME OF ERROR 

6.1.1.5 LINE STATUS ERROR 

THIS ERROR WILL OCCUR IN THOSE OFF LINE TESTS THAT 
SET ONE LINE TO A PARTICULAR STATE, AND THEN CHECK 
ALL OTHER LINES 

FORMAT FOR LINE STATUS ERROR IS 

XXXX LINE ERROR 
EXP REC LINE SEL 
AAR =6—DOD «CCC DD 

WHERE XXXXXX=PC+e OF CALL TO ERROR ROUTINE 
ARA=EXPECTED LINE STATUS AT TIME OF ERROR 
BBB=RECEIVED LINE STATUS AT TIME OF ERROR 
CC=LINE ON WHICH ERROR OCCURED 
DD=THE LINE ON WHICH THE PROGRAM WAS OPERATING 

6.1.2 . REPEATED ERRORS 

IF THE SAME ERROR OCCURS REPEATEDLY IN A GIVEN TEST 
ONLY THE DATA RELATING TO THAT ERROR WILL BE TYPED 
IF THE ERROR OCCURS IN THE SAME TEST ON THE SAME PASS 

SEQ CUls 
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6.é SCOPE LOOPS 

NOTE: SCOPE LOOPING APPLIES ONLY TO TEST GROUPS C AND 1 

.i SF TER ERROR HALT 

Bey +Slisen TORN KISaaUT STOPPING 
Br Elibe1 71> Lose aN CURRENT TEST 
SEi Sui3=1 1) SUBPRESS ERROR TYFEOUT 
SET Swid=0 (iF IT 15 1 
$+ ENS8=) 8 Lode ON Same DATA (IF REQUIRED) 
se4IF USING SOFTWARE SWITCH REGISTER END YOU_WANT TO CHANGE 

Tue SWITCH SETTING TYPE A <?G> SEFCRE CONTINUING, 
PRESS CONTINUE 
THE PROGRAM WILL LOOP ON THE SAME TEST. 

&.2.2 FROM PROGROM START 
§.2.2.1 PROCEED AS DESCRISED IN 4.2.1.1 TO 4.2.1.4 

$.2.2,2 KMEN THE PROGRAN TYPES “TEST@", SET Sui4=1 TO LOOP 
N THE TEST THAT WILL BE SELECTED. 

(£.2.2.3 TYE IN THE MINBER OF THE TEST THAT I5 12 BE LOCPED 
(SEE LISTING FOR TEST NUMBER REFERENCE DESIGNATIONS) 

2.2.4 [He PROGRAM WILL LOOP ON THE SELECTED TEST UNTIL 
ie Sal4=C 

1€.2.2 AFTER «CONTROL 
SAME AS 6.2.2.2 70 6.2.2.4 

7-0 RESTRICTIONS 

7.1 ‘STARTING 
(7... FOR 1S LINE SCANNER TEST 

MSE] TEST CONNECTOR MUST BE INSTALLED. 

7.3.8. FOR SINGLE LINE CABLE TEST 

H325 TEST CONNECTOR MUST BE INSTALLED ON MODEM CABLE 

7.4.3 FOR ON LINE TESTS 
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C02 

WHEN ON ACT=12 OR “XOR™ 
PROGRAM WILL DEFAULT TO_16 LINE SCANNER TEST 
4851 TEST CONNECTOR MUST BE INSTALLED. 

DEFAULT PARAMETERS . INCLUDING PCT=-11 & “XOR™) 

VECTORS 
THMVEC: 300 (AUTOMATICALLY GENERATED 
SVL: 302 BY PROGRAM WHEN UNDER ACT-11 OF “XOR™) 
ADDRESSES 3 
DHNCSR: 170500 
BaNlSR: 1>0503 
NOTE: SHOQ(RESELECT ADDRESSES AND VECTORS SECOMES 

INOPERATIVE UNDER ACT=11 OR “XOR™. 
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18 LINE SCANNER TEST 

THE TIME FOR _ PASSES OF THE 18 LINE SCANNER TEST IS 
APPROXIMATELY 1.5 MINUTES. 

SINCLE LINE CABLE TEST 

THE TIME FOR J2 PASSES OF THE SINGLE LINE CABLE TEST 
S APPROXIMATELY 1 MINUTE. 

103A MODEM CONNECT-DISCONNECT TEST 

APPROXIMATELY 30 SECONDS WILL ELAPSE BETWEE 
TIME THAT THE ANSWERING DATA SET FIRST DETE 
SIGNAL TO THE TIME THAT THE PROGRAM TYPES 
“SET SWOl=1 TO DISCONNECT”. 

APPROXIMATELY 30 SECONDS WILL ELAPSE SETWEEN THE TINE 
THAT THE PROGRAM TYPES THE ABOVE MESSAGE UNTIL THE 
TIME THAT THE PROGRAM TYPES “103A TEST COMPLETE”. 

e02C MODEM CONNECT-DISCONNECT TEST 

APPROXIMATELY 1.5 4 ee HT ELAPSE BETWEEN THE TIME 
THAT THE ANSWERING DATA SET DETECTS THE FIRST RING SIGNAL 
TO THE TIME THAT THE PROGRAM TYPES “SET SWOl=1 TO DISCONNECT”. 

APPROXIMATELY 30 SECONDS WILL TLAPSE BETWEEN THE 
TIME THAT THE PROGRAM TYPES THE ASOVE MESSAGE UNTIL 
THE PROGRAM TYPES “202C TEST COMPLETE”. 

PROGRAM DESCRIPTION 

THIS PROGRAM CONSISTS OF A SERIES OF Teal GROUPS 
3 a A SET OF COMMON SERVICE ROUTINES AND A KEYBOARD 

WHEN INITIALLY LOADED AND STARTED ...SWOO MUST SE SET =1, THE PROGRAM WILL 
BEGIN A CIALOG WITH THE OPERATOR TO INPUT THE PARAMETERS 
REGUIRED BY THE PROGRAM. 

WHEN @LL INFORMATION HAS BEEN INPUTTED THE PROGRAM WILL 
REGUEST THE OPERATOR TO SELECT A TEST By TYPING 
THE NUMBER OF THE TEST TO BE RUN. WHEN A Te anect TEST NUMBER 
15 RECEIVED. THE PROGRAM WILL BEGIN EXECUTION OF THE 
SELECTED TEST. 

AT ANY TIME DURING TEST EXECUTION, THE OPERATOR MAY 
CHANGE & TEST PARAMETER BY ENTERING THE APPROPRIATE 
COMMAND VIA THE TELETYPE KEYSOARD. 

> 

y 
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HE N_TH 
CTS AR RING 
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CONT'D 
IF AN OFF LINE TEST HAS BEEN SELECTED, THAT TEST WILL 
BE REPEATED UNTIL THE OPERATOR INTERVENES. 

IF AN ON LINE TEST HAS BEEN SELECTED, THE OPERATOR IS 
REQUIRED TO TAKE ACTION EACH TIME THE TEST IS COMPLETED. 

AT THE ENO OF EVERY OFF LINE TEST PASS, THE PROGRAM 
WILL RING THE TELETYPE BELL. 

UL ENO OF AN ON LINE TEST, A TEST COMPLETE MESSAGE WILL SE 

ISTING —ew' a 

oe ne ey re ee een. —) 

SEQ C017 
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FOe2 

13:35 PAGE 1 SEQ 0018 

TITLE DZDHK-C 
-ENAGLE ABS. ANA 

:MODEM CONTROL DIAGNOSTIC 
;COPYRIGHT 1971, 1972, 1976, DIGITAL EQUIPMENT CORP., MAYNARD ,MASS. 01754 
:THIS PROGRAM CONTAINS TES! OF THE MODEM CONTROL IN 
THE OFF LINE MODE OF OPERATION ONLY 
:MODIFIED BY ED CROWLEY APRIL, 1976 
:MODIFIED BY _S. CARPENTER JULY, 1976 TO SUPPORT THE SOFTWARE SWITCH REGISTER. 
ALSO, SUPPORTS THE DYNAMIC LOADING OF THE SOFTWARE SWITCH REGISTER. 

;SWITCH REGISTER OPTIONS 

;SWIS=1, HALT ON ERROR 
:SWi4=1' LOOP ON CURRENT TEST 
:SWi3=1; SUPPRESS ERROR TYPEOUT 
:SWi2=1; SUPPRESS TRACE TRAPPING(THIS IS INOPERATIVE IN THIS RELEASE) 
:SWil=1; SUPPRESS ITERATIONS . 
:5W10=1; ESCAPE TO NEXT TEST ON ERROR , 
:SWO9=1; FREEZE DATA 
:SWOisl; START DISCONNECT SEQUENCE 
:5WOO=1; RESELECT VECTOR AND CONTROL REGISTER ADDRESS 

;AFTER PROGRAM RESTART 

;STARTING ADORESS FOR ALL TESTS IS 000200 
;RESTART ADDRESS=000290 

; TESTS AVAILABLE 

;TEST GROUP C- 
fa ee USING H86: TEST CONNECTOR-FIRST TEST=0 

QFE LINE TESTS USING 0C11 TEST CONNECTOR AND MODEM CABLE-FIRST TEST=100 

:CONNECT/DISCONNECT TEST FOR BELL 103A MODEMS-FIRST TEST=200 
; TEST GROUP 3- 
;CONNECT/DISCONNECT TEST FOR BELL 202C MODEMS-FIRST TEST=300 

;SYMBOL DEFINITIONS 

SW1S=100000 
SW14=40000 
SW13=20000 
SW12=10000 
SW11=4000 
SW10=2008 
SWO9=1000 
SWOS=400 
SWOE=100 

~NLIST MC,MD,CND 
LIST M 
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000900 

015430 
015424 
015426 

000020 

100038 

000001 

000004 
000062 
000081 

17-MAY-7& 
GOe 

13:35 PAGE e 

;REGISTER DEFINITIONS 

se renee 
Resid B ERAL Ee ie ER 
R3=%3. GENERAL REGISTER 
Rae :GENERAL RE REGISTER 

2X 

BBEKP i BENER ESSOR REG TRIER POINTER 
Pcsu? :PROGRAM COUNTER 

sLOCATION EQUIVALENCIES 

PS=177776 :PROCESSOR STATUS WORD 
EQUIV PS. PSW 

RADIX=DIVIS s CONVERSION FACTOR FOR DECIMAL OUTPUT 
BINWRD=DIVIDL ORD TO SE CONVERTED TO OCTAL ASCII 
DIGIT=DIVIDH rASeTI OCTAL DIGIT 

;CONTROL STATUS REGISTER BIT FUNCTIONS 

BuSY=20 ;LINE SCANNER RUNNING 
SCNENA=4O ;LINE SCANNER ENABLE 
INTENA=100 ; INTERRUPT ENABLE 
DONE=200 :SCANNER DONE 
STEP=400 ; CAUSES LINE Ne TO BE INCREMENTED SY 1 COUNT 
MAINT=1000 FORCES 1S TO INPUT OF SCRATCH PAD MEMORY 
CURMUX=2000 :CLEA MUCTIBLEXER FUNCTION FLIPFLOPS 
CLRSCN=4000 ;CLEARS SCANNER SCRATCHPAD MEMORY 
SECRXF=10000 SECONDARY RECEIVE TRANSITION WAS DETECTED i SCANNER 

~ USF =20000 :CLEAR TO SEND TRANSITION WAS DETECTED BY SCANNER 
COF=40000 :CARRIER TRANSITION WAS DETECTED SY SCANNER 
RINGF=100000 RING SIGNAL WAS DETECTED BY SCANNER 

;LINE REGISTER BIT FUNCTIONS 

LINENA=1 ;=1, RECOGNIZE Magy YES ON THIS LINE 
het ag ; ;=.. SEND TERMINAL READY TO MODEM 
RS=4 ;=1, SEND REQUEST TO SEND TO MODEM 
SECTX=10 :=1, SEND SECONDARY TRANSMIT TO MODEM 
SECRX=20 721, SECONDARY RECEIVE TURNED ON BY MODEM 
CS=40 :=1, CLEAR TO SEND TURNED ON BY MODEM © 
C9=100 :=1, CARRIER TURNED ON SY MODEM 
RING=200 ;=1, RING TURNED ON BY MODEM 

;SOFTWARE TRANSITION FLAGS 

XCO=4 ;CARRIER TRANSITION WAS DETECTED 
xCS=e ;CLEAR TO SEND TRANSITION WAS DETECTED 
XSCRx=1 ;SECONDARY RECEIVE TRANSITION WAS DETECTED 

SEQ 0019 
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; INSTRUCTION DEFINITIONS 

PUSH1SP=S746 
POP1SP=S726 
PUSHRO=1 0046 

POP2SP=ec62e6 

HO2 

;DECREMENT PROCESSOR STACK 1 WORD 
: INCREMENT PROCESSOR SACK 1 WORD 
;SAVE RO ON STACK 
;RESTORE RO FROM STACK 

=24646 ;DECREMENT STACK TWICE 
; INCREMENT STACK TWICE 

;EMT DEFINITION TABLE 

ERRORC=EMT+X 
ERRORL=EMT+X 
SCOPESEMT+X 
SCOPEF =EMT+X 
TYPESEMT+X 
SAVOSP=EMT+X 
OCTASC=EMT+X 
RESOS=EMT+X 
CONVERT=EMT+X 
EXTRACT=EMT+X 
ERROR=EMT+X 
INSTRG=EMT+X 
ERRORT=EMT+X 
ERRORS=EMT+X 
ERRORN=EMT+X 
GETLNS=EMT+X 
SETUP=EMT+X 
CKRING=EMT+X 
WAI TRN=EMT+X 
CKTRANSEMT+X 
WAI TS=EMT+X 
CNTLUU=EMT+X 
CKINTTSEMT+X 
KBDINSEMT+X 

:CONTROL STATUS ERROR SERVICE 
*LINE STATUS ERROR SERVICE 
:SCOPE LOOP AND ITERATION SERVICE 
:DATA FREEZE SERVICE 
: TELETYPE OUTPUT 
;SAVE RO-RS, PC+2 OF CALL 
:CONVERT DATA TO ASCII AND TYPE 
?RESTORE RO-RS 
:ASCII CONVERSION ROUTINE 
:DIGIT EXTRACTION ROUTINE 
: TYPE PC OF FAILING TESTS ONLY 
: INPUT OCTAL DATA STRING 
: TRANSITION ERROR 
ON LINE STATUS ERROR 
‘FATAL TRANSITION 
INPUT LINE NUMBERS 
:SET UP FOR ON LINE TEST _ 
:CHECK FOR RING ON CORRERT LINE 
:WAIT FOR TRANSITIONS 
:CHECK TRANSITIONS 
:DELAY FOR TRANSIENTS 
CHANGE SWREG ROUTINE 
:CH=CK FOR INTERRUPTS-FLAG STYLE 
FAKE INTERRUPT ENTRY POINT 

SEG 0020 
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| OZDHKC.P11 

154 000000 

L7-MAY-7S 13:35 PAGE 4 

-=0 
-REPT 20 

. ENDR 

; TRAPCATCAER FOR ILLEGAL INTERRUPTS 

0 
+2 
HALT 

102 

a on 

_ SEQ C021 
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185 000Ce4 
iS4Y 000026 
155 900030 
156 000032 

159 000046 

ibe 000060 
000062 

099174 
186 Q00176 

169 000200 

27( 732) 

tse 
000340 
014120 
000349 

000046 
014102 

008060 
003760 

000009 
000090 

009290 
000137 901100 

17-MAY-7& 13:35 PAGE 5 
JO2 

;STANDARD INTERRUPT VECTORS 

LOGICAL 

KBDINT 
340 

DISPREG: 
SWREG: Q 

JMP START 

;POWER FAIL HANDLER 
;SERVICE AT LEVEL 7 
sEMT DISPATCH SERVICE 
;SERVICE AT LEVEL 7 

;ACT117 

;KEYBOARD MONITOR 
;SERVICE AT LEVEL 7 

;G0 TO START OF PRIGRAM 

SEG C022 | 
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001100 

012737 

095037 
005077 
012706 

013746 
013746 

012777 

012737 

17-MAY-7& 

016176 

001756 
01S47e2 
001100 

000006 

177777 

000176 
000174 

900100 
0012Se 

000004 

001262 

000004 
016710 

000001 
00125e 

oo004e 

016320 

oood4e 

000176 

000001 

001190 
000300 

000024 

000004 
015452 

00C004 

016710 

016620 

015246 

014026 

.=1100 
STACK: 
START: 

SUSWR: 

64$: 
65$: 

66S: 

13:35 PAGE 6 

CLR 

KOe 

#PFAIL, 24 

TIPFLG 
aTKCSR 
#STACK, SP 

(SP)+. (SP)+ 
#SWREG, SUR 
#DISPREG, DISPLAY 
(SP)+, 084 
(SP)+’ dab 
#INTENA, JTKCSR 
XFLAG °:XOR = 

Stitt 
;REPLACE THE FOLLOWING BRANCH WITH A "NOP" (240) TO ACTIVATE “XOR™ CODE 
5 RHEE REE EERE EAE EERE RRR EERE ERE EERE EERE EEE AREER 

XFLAG: 
XORSVC: 

STARTO: 

STARTI: 

1$: 

VECSTR: 

STARTO 
4 -(SP) ;SAVE 4 
#XORSVC, 4 
177060 

;SET UP POWER FAIL 
; INTERRUPT SERVICE VECTOR 
;CLEAR TEST IN PROGRESS FLAG 

;SET UP STACK POINTER 

;SAVE VECTORS 

;SET UP FOR TIMEOUT 
;REFERENCE HARDWARE SWITCH REGISTER 

sADJUST STACK 
!POINT TO SOFTWARE SWITCH REG 
‘POINT TO SOFT DISPLAY REG 
:RESTORE VECTORS 

sENABLE TELETYPE INTERRUPTS 
HRAA RELL RL HLEKEALELELELELLAELE 

;SKIP XOR STUFF 

;SET_UP SVC ROUTINE 
$ G07 AN XOR TESTER OUT THERE ? 

XFLAG’ ;XOR = YES 

(SP)+,4 ;RESTORE 
TIFLG 
414 

1$ 
#SWREG, SWR 
1$ 

#1, SWR 
STARTN 
#STACK, SP 
#300, DATAL 

;AUTO VECTOR 
;RESTORE TRAPCATCHER 
;XOR FLAG XO 

4 

s TYPED TITLE? 

:TYPE "MODEM CONTROL DIAGNOSTIC” 

SET TITLE TYPED FLAG 

:RESTORE TRAPCATCHER 
:ACT 11? 
;NO 
:;YES AUTO VECTOR 

;GET VECTOR AND REGISTER ADDRESS 
;UNDER MONITOR? 

;USING SWREG? 

;1F_ SW BIT O=1, ON PROGRAM RESTART 
INPUT VECTOR AND REGISTER ADDRESSES 
;SET UP PROCESSOR STACK POINTER 
;ADDRESS OF FIRST FLOATING VECTOR 

SEO 0023 
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00157e 
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01e737 

be5730 

016712 

L7-MAY-76 13:35 PAGE 7 

p00302 914030 40v 
D1¥Osg S242 VECsTA: Noy 
12438 CLR 

peo004 914026 ADD 
qgrasy § 14030 ADD 
pisc2$ 901000 CMP 

BNE 
o01252 TST 

: BMI 
gg0042 TST 

BNE 
INSTRG 
MVECTOR 
300 
4 + 

7 DHMVEC 
ooo003 16600 18: BIT 
901460 MOV 
916026 IMP 
e600 O1S602 VECSTI: MOV 

002 O16602 ADD 
INSTRG ma 
ope oH 
OHMCSR 

oogog? o1seoy 18: BIT 
001526 MOV 
o1606 IMP 
DIG604 O1S606 REGSTI: MOV 
agoo0. Olee0e SDD 

INSTRG 
RLINSL 
177777 
LINSEL 

LOe 

#302, DATA2 
pRTAG, JDATAL 

ATAe 

#4, DATAL 
#4’ DATA2 
batAL, #1000 

vera 
TSTGO 
42 
TSTGO 

#3, DHMVEC 
VECSTI 
#1, (SP) 
INSTER 
DHMVEC, DHMLVL 
#2, DHMLVL 

#7, DHMCSR 
REGST1 

BHRCER DHMLSR 
#2, DHMLSR 

;RADDRESS OF STATUS WORD 
s HOVE es a OF M ities WORD TO VECTOR 
; CLEAR 
; (FOR HALT ON TLLEGAL INTERRUPT } 
:NEXT VECTOR 
NEXT STATUS !ORD 
1S TABLE gL Ane 
IF NOT, CONTINU 

~
—
 

;GET VECTOR ADDRESS 
MESSAGE "VECTOR ADDRESS-" 
:LOWER LIMIT FOR ADDRESS 
;UPPER LIMIT FOR ADDRESS 
:STORAGE FOR ADDRESS 
TEST 2 LSB OF ADDRESS 
IF 0, CONTINUE 

s INCORRECT ADDRESS, TRY AGAIN 
:GENERATE ADDRESS OF 
INTERRUPT STATUS WORD 
:GET ADDRESS OF CONTROL REGISTER 
:MESSAGE “REGISTER ADDRESS-" 
LOWER LIME FOR ADDRESS 
‘UPPER LIMIT FOR ADDRESS 
:STORAGE FOR ADDRESS 
-IF 3 LSB ARE NOT O 

; INCORRECT ADDRESS, TRY AGAIN 
:SET UP ADDRESS OF LINE STATUS REGISTER 

;GET LINE SELECT PARAMETER 

SEQ C024 
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001574 

001662 
001665 

001674 

1752 
001756 

012706 

042737 

023737 
003401 

002008 

17-MAY-75 13:35 PAGE 8 

001106 

016632 
177077 

020426 
C20406 
C1664 

001612 
016026 
177700 

016632 

009340 

002202 

016630 

000001 
014334 

016632 

O1666E 

002204 

001756 

*XIA: MOV 

STARTN: MOV 

X1B: ~~ 

STRTGA: BIC 

TSTGO: MOV 

1$: pad 

TIPFLG: QO 

MOe 

¥STACK, SP 

TSTNO,RS 
#177077, RS 

GROC(RS) , TSTMAX 
TSTLST(RS), TSTPNT 
TSTPNT 
STRTOA 
#X1A. (SP) 
INSTER 
#177700, TSTNO 

TSTNO, TSTMAX 
TSTGO 
X1B 
#340, -(SP) 

#OMYRTI ,KRET 
LINFLG 
TRACON 
PASCNT 

#1 Pn 
TSTEN 

sSET UP gry STACK 

LOWER LIMIT FOR TEST NUMBER 
UPPER LIMIT FOR TEST NUMBER 
: STORAGE ft TEST NUMBER 
:GET TEST NUMBER 
EXTRACT TEST GROUP NUMBER 

;GET HIGHEST TEST IN GROUP 
GET POINTER TO TEST TABLE 
IF 0, INVALID TEST GROUP 

;TRY AGAIN 
:GET NUMBER OF FIRST TEST 
TO BE EXECUTED IN SELECTED GROUP 
1S NUMBER TOO LARGE 

;SET UP PRIORITY LEVEL 

;SET UP DUMMY KEYSOARD RETURN 
CLEAR LINE SELECTED FLAG 
CLEAR TRACE TRAP FLAG 
:CLEAR PASS COUNT 

;SET TEST IN PROGRESS FLAG 
;START TESTING 

SEO 00eS 
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306 
307 ; TELETYPE KEYBOARD INTERRUPT SERVICE ROUTINE 

08 901760 7 001756 KBDINT: CLR TIPFLG ;CLEAR TEST IN PROGRESS FLAG Te Solse Obes? | B1ESeR eR the 
311 901770 605037 002206 CLR SINTFL ;CLEAR SOFTWARE INTERRUPT FLAG 
312 001774 117737 O146le o15254 MOVB  JTKDBR, TMP1 
313 002002 142737 900200 015254 BICB. —_- #200, TMP 
314 002010 122737 000003 015254 CMPB 83, TMP sIF CONTROL C> WAS TYPED 
31S O02016 001011 BNE KBOINI ;TYPE “#C" AND 
316 002020 104004 TYPE SELECT NEW TEST 
317 002022 920150 MCONTC 
318 002024 022626 POP2SP 
318 O0e026 005077 o14sS2 CLR JDHMCSR 
320 092032 905077 014552 CLR aTKCSR 
321 002036 000137 001574 IMP STARTN 
3e2 O0e04e 122737 000026 015254 KBDINI: CMPB #26, TMPL sIF <CONTROL ¥> WAS TYPED 
3e3 002059 001011 : BNE KBDINe TYPE "tv" AND GET NEW 
324 002052 104004 TYPE :VECTOR AND REGISTER ADDRESS 
325 002054 020153 MCONTV 
326 002056 Oeeb26 POP2SP 
3e7? 002066 905077 o14520 CLR JDHMCSR 
328 002064 005077 014520 CLR aTKCSR 
325 092070 000127 001354 IMP VECSTR 
332 002074 122737 000014 015254 KBDIN2: CMPB #14, TMP1 ;IF_<CONTROL L> WAS TYPED 
331 002102 O01015 BNE KBDIN3 ; TYPE "+L" AND GET NEW 
332 902104 104004 TYPE LINE NUMBERS, UNLESS 
333 002106 O2015€ MCONTL tect GROUP O'WAS IN PROGRESS 
334 002110 022737 o0e202 002204 CMP #DMYRTI, KRET IF <CONTROL L> WAS TYPED IN TEST 
325 002116 001431 BEQ DMYRTI ‘GROUP 0, IGNORE 
326 002120 Oe2626 POP2SP 
337 O02l22 005077 O144s6 CLR JDHMCSR 
338- 002126 005077 014456 CLR aTKCSR 
339 O0e132 000177 O000% INP JKRET 
340 002136 005737 o00042 KBDIN3: TST aede 
341 O02142 001011 3NE 1$ 
342 002144 022737 000176 C1e620 CMP #SWREG, SUR 
343 002152 901005 BNE 1§ . 
244 002154 122737 000097 o15es4 CMPB Ss, TMP sIS IT <t@ 
345 02162 001001 BNE 15° 
346 OO2164 104025 CNTLUU 
347 02166 012737 000001 o02206 15: MOV #1, SINTFL ;SET SOFTWARE INTERRUPT FLAG 
248 002174 912737 000001 001756 MOV #1; TIPFLG SET TEST IN PROGRESS FLAG 
348 O02202 o00002 DMYRTI: RTI 
350 » EVEN 
351 co2204 900000 KRET: 0 
3$2e O0e2e0& 000000 SINTFL: 0 
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:<NITIALIZATION CHECK = PERFORMED ONLY AT PROGRAM START 
:VERIFY THOT CONTROL STATUS REGISTER AND LINE STATUS 
;REGISTER WERE CLEARED SY INITIALIZE 

TO: sREFERENCE DESIGNATION 
TYPE TYPE "iS LINE SCANNER TEST" 

O14384 INITI: 13! ADHICSR :TEST CONTROL STATUS REGISTER 
f me 

ERROR :CONTROL STATUS NOT CLEARED, ERROR 
014356 ii SOHIILSR -TEST LINE STATUS SEGISTES 

.+ 

ERROR sLINE STATUS NOT CLEARED, ERROR 
SCOPE CHECK FOR LOOP 

sVERIFy THAT “INTERRUPT ENABLE” CAN BE 
:SET AND CLEARED. 

Tl: :REFERENCE DESIGNATION 
900100 014380 CSTRi: MOV sINTENA, IDHMCSR :SET INTERRUPT ENABLE 
§50:99 914332 git BINTENA, SOHNCSR WAS INTERRUPT ENASLE SET 

.* 

ERROR :NO, ERROR 
990100 014329 S5I¢ #INTENA, SDHMCSR “CLEAR INTERRUPT ENABLE 
650108 914312 git BINTENA, SCHMCSR sWAS INTERRUPT ENASLE CLEARED 

+ 

ERROR :NO, ERROR 
SCOPE :CHECK FOR ITERATIONS, LOOP 

sVERIFY THAT “DONE” CAN BE SET AND CLEARED 

T2: «REFERENCE DESIGNATIO 
eo0200 o14276 cCSTR2: MoV BDONE, DHMCSR :SET DONE 
669309 6!4379 ei DONE, SCHMCSR :WAS DONE SET 

I ~ 

ERROR :NO, ERROR 
p99200 014256 BI: sDONE, SOHMCS “CLEAR DONE 
000209 934259 g17 aDONE, SOHMCSR WAS DONE CLEARED 

9 + 
FES, :NO, ERROR 
SCOPE sCHECK FOR ITERATIONS, LOO? 

:VERIFY “MAINTENANCE MODE” CAN BE SET AND CLEARED 

73: sREFERENCE DESIGNATION 
901900 014234 CSTRS: MOV SAINT, DDHMCSR SSET MAINTENANCE MODE _ 
61565 01422¢ git BMAINT, SORMCSR :WAS MAINTENANCE MODE SET 

Ss ~ 
ERROR :NO, ERROR 

C1000 914214 BIC = #MAINT, DDHMCSR CLEAR MAINTENANCE MODE 
951000 614206 git MAINT, 3 HMCSR :WAS MAINTENANCE MODE CLEARED 

45 _+ 

FESOR :NO, ERROR 
SCOPE SCHECK FOR ITERATIONS, LOOP 

ee ee ee ee
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SiS 202422 
418 O05438 
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177776 

CO3 
13:35 PAGE 11 

: VERIFY THAT “SCAN ENABLE” CAN BE SET AND CLEARED. 

;REFERENCE DESIGNATION 
MOV sSCNENA, JOHMCSR “SET SCAN ENASLE 
SIT BSCNENA. JOHMCSR WAS SCAN ENABLE SET 
SNE +4 

ERROR } 3NO, ERROR 
rc aSCNENA, JDHMCSR “CLEAR SCAN ENASLE 
BIT 8SCNENA. JOHMCSR WAS SCAN ENABLE CLEARED 
SEQ +4 

ERROR :NO, ERROR 
SCOPE :CHECK FOR ITERATIONS, LOO! 

; VERIFY THAT “BUSY” IS SET WHEN “SCAN ENABLE” IS SET 
;VERIFY THAT "BUSY" IS CLEARED WHEN “SCAN ENABLE” IS CLEARED 

;REFERENCE DESIGNATIO! 
MOV #SCNENA, JOHMCSR :SET SCAN ENABLE 
git BUSY, SOHNCSR -IS BUSY BIT SET 

ERROR -- + sBUSY NOT SET, ERROR 
BIC #SCNENA, SDHMCSR -*LEAR SCAN ENASLE 
git aE USY, SOHNCSR -IS BUSY BIT CLEARED 

f 7 > 

ERROR :BUSY NOT CLEARED, ERROR 
SCOPE ;CHECK FOR LOOP, ITERATIONS 

;VERIFY THAT SETTING “DONE” DOES NOT CCAUSE AN 
INTERRUPT IF “INTERRUPT ENABLE” IS CLEARED. 

sREFERENCE DESIGNATION 
BIS 8340,°S :LOCK OUT INTERRUPTS 
cLR JDHMESR CLEAR CONTROL REGISTER 
MOV SINTLA, SOMMVEC :SET UP INTERRUPT SERVICE A 
MOV PS, OOHML VL :SET UP INTERRUPT PRIORITY 
Is sDONE, JOHMCSR SET DONE 
IC g340,°5 :ALLOW INTERRUPTS 

NCP :DELAY FOR INTERRUPT 
OR INTL8 =NO INTERRUPT, CONTINUE 
Pop2se RESTORE STACK, INTERRUPT 
ERRO SQCCURED, ERRO i 
SCOPE -CHECK FOR LOOP, ITERATIONS 

eee 0 + + ee a=
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“sz 
453 ;VERIFY THAT NO INTERRUPT OCCURS WITH “INTERRUPT ENABLE” 
mm ;SET AND “DONE” CLEARED. 
be J 

455 O02564 T?: sREFERENCE DESIGNATION 
45? 002564 052737 900340 177776 INT2: Is 8340, PS “LOCK OUT INTERRUPTS 
453 02672 O0S07° 914006 LR JOHMESR :CLEAR CONTROL REGISTER 
4S8 092576 Ol2r7? O0e632 01377 MOV #INT2A, JDHMVEC -SET UP INTERRUPT SERVICE ADDRESS 
450 092604 013777 177776 Qlarre MOV PS JOHMLVL :SET UP INTERRUPT SERVICE LEVEL 
451 02612 OSe77? 000100 013784 BIS sINTENA, OHMCSR :SET INTERRUPT ENABLE 
wBS 802620 O4e737 000340 177776 Bre #340,PS "ALLOW INTERRUPTS 
463 002626 300240 NOP :DELAY FOR INTERRUPTS 
464 052630 O00402 aR INT28 !NO INTERRUPT, CONTINUE 
465 002632 022626 INTZA: SoP2sP :RESTORE STACK 
466 902634 104012 ERROR SINTERRUPT OCCURED, ERROR 
= o0283¢ 104o02 INTER: SCOPE :CHECK FOR ITERATIONS, LOOP 

4&9 : VERIFY THAT SETTING “DONE” CAUSES AN INTERRUPT 
470 ' WITH “INTERRUPT ENABLE” SET 

472 002840 . . T10: : REFERENCE DESIGNATION 
473 OCEE4S OS2737 000340 177778 INT3: BIS #340, PS “LOCK OUT INTERRUPTS 
474 002646 005077 013732 CLR . SDHMCSR ‘CLEAR CONTROL REGISTER 
u7s 92652 012777 962724 013720 MOV 8INT3A, DOHMVEC :SET UP INTERRUPT SERVICE ADDRESS 
476 802660 O12777 00150 O137I6 MOV BINTENA, ADHMCSR :SET “INTERRUPT ENABLE” 
477? 5 013777 irrv7e: 913706 MOV PS SDHMLVL -SET “INTERRUPT LEVEL” 
478 902674 042737 000340 177775 BIC #340, PS ‘ALLOW INTERRUPTS 
479 602702 952777 800200 013674 BIS #DONE , JDHMCSR -SET “DONE™ 
480 9905719 00240 NOP :DELAY FOR INTERRUPT 
421 69371 40 NOP 
482 092714 O0S077 oO12664 CLR QOHMCSR 
483 002720 104012 _ ERROR s INTERRUPT OCCURED, ERROR 
484 3e 60049! BR . - INT3B : FONT INUE 
sss 724 BeDeze INT3A: POP2SP SINTERRUPT OCCURED, RESTOR STACK 
ues OOe7ee 104002 INT28: SCOPE :CHECK FOR ITERATION, LOOF 
ba =f 

42S 
was s VERIFY THAT NO INTERRUPT OCCURS WITH 
130 :"INTERRUPT ENABLE” SET AND “DONE” SET AT PRIORITY 7. 

“32 002730 TL: : REFERENCE DESIGNATION 
453 9002730 905077 013650 INT4: CLR JOKMCSR :CLEAR CONTROL REGISTER 
$94 999734 942737 000340 177776 BIC #340,PS *SET PROCESSOR PRIORITY 
4ss 00 052737 000340 177776 BIS #340. PS : 75 LEVEL 7. 
4S6 902750 612777 003012 013622 MOY 8INT4A, IDHMVEC :SET UP INTERRUPT SERVICE ADDRESS 
497 992756 613777 177776 O123616 MOV PS JOHALYL “SET UP INTERRUPT SERVICE LEVEL 
S& 902764 pie??? 996199 136 2 MOV aT TENS JOHMCSR 37 INTERRUPT ENABLE 

438 O02 777 13604 BIS sOONE, aDHMCSR GENERATE INTERRUPT 
soo 903099 d002e40 NOP :DELAY FOR INTERRUPT 

1 003002 900240 NCP is] 

e ate 095077 013574 CLR aDHMCSR 
03 $10 000402 BR INT4B :NO_INTERRUPT, CONTINUE 
O04 Q0391e Oeebeb INT4A: POP2SP ;RESTORE STACK 
O05 003014 1040le ERROR ; INTERRUPT OCCURED, ERROR 
Us 003016 10400e INTYB: SCOPE ;CHECK FOR ITERATION, LOOP 
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013442 
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013424 

177776 
177776 
01335¢ 
013346 
O1334e 
013334 

Tle: 
INTS: 

INTBA: 

INTEB: 

T14: 
INT?: 

INT7A: 

E03 
13:35 PAGE 13 

;VERIFY THAT_NO_ INTERRUPT OCCURS WITH 
;" INTERRUPT ENABLE” SET AND “DONE” SET AT PRIORITY &. 

;REFERENCE DESIGNATION 
CLR JDHMCSR ;CLEAR CONTROL REGISTER 
SiC #340,FS ;SET PROCESSOR PRIORITY 
BIS #300, PS ;TO LEVEL 6. 
MOV BINTS9, IDHMVEC ;SET UP INTERRUPT SERVICE ADDRESS 

;SET UP_INTERRUPT SERVICE LEVEL 
;SET_ INTERRUPT ENABLE 
; GENERATE INTERRUPT 

MOV PS, JOHMLVL 
MOV sINTENA, JDHMCSR 
BIS #DONE, JOHMCSR 
NOP :DELAY FOR INTERRUPT 

CLR JOKMCSR 
BR INTSB :NO INTERRUPT, CONTINUE 
OP2SP :RESTORE STACK 

ERROR : INTERRUPT OCCURED, ERROR 
SCOPE :CHECK FOR ITERATION, LOOP 

;VERIFY THAT_NO_ INTERRUPT OCCURS WITH 
;"INTERRUPT ENABLE” SET AND “DONE” SET AT PRIORITY S. 

;REFERENCE DESIGNATION 
CLR @OHMCSR ;CLERR CONTROL REGISTER 
BIC #340,PS ;SET PROCESSOR PRIORITY 
81S 8240, PS ;TO_ LEVEL 5. 
MOV BINTEA, IDHMVEC ;SET UP INTERRUPT SERVICE ADORESS 
MOV PS DHMLVL 
MOV #INTENA, JDKMCSR 
BIS #DONE, SDHMCSR 

;SET UP_INTERRUPT SERVICE LEVEL 
;SET_ INTERRUPT ENABLE 
;GENERATE INTERRUPT 

NOP :DELAY FOR INTERRUPT 

CLR JOHMCSR 
BR INTES NO INTERRUPT, CONTINUE 
Popesp !RESTORE STACK 
ERROR SINTERRUPT OCCURED, ERROR 
SCOPE ‘CHECK FOR ITERATION, LOOP 

;WERIFY THAT _NO INTERRUPT OCCURS WITH 
;" INTERRUPT ENABLE” SET QND “DONE” SET AT PRIORITY 4. 

;REFERENCE DESIGNATION 
CLR DHS CLEAR CONTROL REGISTER 

. #240, PS ISET PROCESSOR PRICRITY 
Bis #200'P5 :TO LEVEL 4. 
MOV BINT?A, DDHMVEC SET UP INTERRUPT SERVICE ADDRESS 

;SET UP_INTERRUPT SERVICE LEVEL MOV PS, IDHMLVL ; 
:SET INTERRUPT ENABLE MCV sTNTENA, DDHMCSR 

BI #DONE, 2DHMCSR :GENERATE INTERRUPT 
NOP :DELAY FOR INTERRUPT 

CLR QOHMCSR 
BR INT7B :NO INTERRUPT, CONTINUE 
POPesP :RESTORE STACK 
ERROR : INTERRUPT OCCURED, ERROR 

SEQ C030 
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INTTB: SCOPE 

ee ee ee we ae od 

;CHECK FOR ITERATION, LOOP 

SEQ C031 
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13310 

013236 

013150 

013062 

177776 
013254 
013246 

177776 
013202 

177776 
013166 
013160 

177776 
013114 

177776 
013100 
013072 

T1S: 
INT1O: 

INT1OA: 
INTLOB: 

T1E: 
INTI1: 

GO3 

;VERIFY THAT AN INTERRUPT OCCURS WITH “INTERRUPT 
;ENABLE" SET AND "DONE" SET AT PRIORITY O. 

CLR ADHMCSR 
BT 

CLR a0H MLV L 
BIS 
MOV ON TENA QOHMCSR 
SIS DONE, 2DHMCSR 
NOP 
NOP 
CLR 2OUHMCSR 
ERROR 
5R INTLOB 
POP2SP 
SCOPE 

#340, PS 
MOV #INTLOA, IOHMVEC 

;REFERENCE DESIGNATION 
; CLEAR cone pone 
ALLOW INTERRUPTS 
;SET UP INTERRUPT SERVICE ADDRESS 
:SET UP INTERRUPT SERVICE PRIORITY 

;SET_ INTERRUPT ENABLE 
GENERATE INTERRUPT 
:WAIT FOR INTERRUPT 

3NO atl ERROR 
; CONTINUE 
: INTERRUPT OCCURED, RESTORE STACK 
;CHECK FOR INTERATIONS, LOOP. 

;VERIFY THAT AN INTERRUPT OCCURS WITH “INTERRUPT 
ENABLE” SET AND “DONE” SET AT PRIORITY 1. 

CLR aDHKMCSR 

MOV STNtERA QDHMCSR 
BIS #DONE , JOHMCSR 
NOP =WAIT FOR INTERRUPT 

CLR 2OHMCSR 
ERROR sO INTERRUPT, ERROR 

R INTLIB NTIN UE 
POF2SP INTE RUPT OCCURED, RESTORE STACK 
SCOPE :CHECK FOR INTERATIONS, LOOP. 

;VERIFY THAT AN INTERRUPT OCCURS WITH “INTERRUPT 
‘ENABLE” SET AND "D AE SE RIORITY 2. 

;REFERENCE DESIGNATION 
cue aDHNCER R : CLEAR CONTROL REGISTER 

C ALLOW 
MOV arnt lea, BOHMVEC :SET UP INT RRUPT SERVICE RODRESS 
CLR :SET UP INTERRUPT SERVICE PRIORITY 
SIs :SET PROCESSOR PRIORITY TO LEVEL 2. 
MOV ire QDHMCSR :SET INTERRUPT ENABLE 
BIS #00 JOHNCSR :GENERATE INTERRUP 
NOP :WAIT FOR INTERRUPT 

CLR JDHMCSR 
ERROR :NO INTERRUPT, ERROR 

R INT122 : CONTINUE 

#340, PS 
MOV sinc DDHMVEC 

;REFERENCE DESIGNATION 
:CLEAR CONTROL REGISTER 
ALLOW INTERRUPTS 

ie BR c BOF PRIOR TY TO LEVEL 
T_INTERRUPT 

; GENERATE INTERRUPT” 

SET PROCESSOR PRIORITY TO LEVEL OQ. 

i361 UB YMeRRUpr SERVICE FRloeyty 

SEG 0032 



“aaah tacnia anaecemmias ee = 

DIDMK-C MACYLL 270732) l7-MAY-7S 13:35 PAGE 18 
ZOMKC. Pil 

$20 O935E8 d22626 INT12A: PUP2SF 
S2i cOss30 10400 INTLEB: SCOPE 

SEG 0033 

; INTERRUPT OCCUR 
sCHECK FOR INTER 

ED, RESTORE STACK 
RATIONS, LOOP. 
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be6 9903532 
$27 fees 

271732) 

104002 

17-MAY-7S 

013046 
aed St 

B1 3024 
000140 
009100 
000200 

012774 

7777 
1302 

177776 
013012 
013004 

13:35 PAGE 17 
103 

;VERIFY THAT AN INTERRUPT OCCURS WITH “INTERRUPT 
;ENABLE” SET AND “DONE” SET AT PRIORITY 3. 

T20: 
INT13: CLR 

B 
INTI3A: POP2SP 
INTI3B: SCOPE 

;REFERENC= DESIGNATION 
shag ;CLEAR eats REGISTER 

bIN13R, JDHMVEC BLO UP TINFERRUPT SERVICE eat ty 
@0H SET UP INTERRUPT SERVICE PRIORITY 
#140 :SET PROCESSOR PRIORITY TO LEVEL 3. 
$140, F5 QDHMCSR :SET INTERRUPT ENABLE 
#DONE , JDHMCSR :GENERATE INTERRUPT 

:WAIT FOR INTERRUPT 

2DHMCSR 

INT138 
3NO woe ERROR 
: CONTINUE 
: INTERRUPT OCCURED, RESTORE STACK 
:CHECK FOR INTERATIONS, LOOP. 

SEG 0034 
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012760 
baba! 
000020 
16714 

016714 

Q00340 © 
Olec6S6: 

000901 
177777 
000020 
009017 
016714 

000490 
012606 

016714 

012560 

Oi 

177776 

016714 

012630 
Cl67le 

Cletle 

LINTIA: 

LINTIB: 

Tee: 
LINTe: 

LINT2A: 

LINT2B: 

13:35 PAGE 18 

; VERIFY THAT ALL 
;READ BACK FROM LINE COUNTER 

;USING “STEP” MODE 

JO3 

JDHMCSR 

a] StL fsk 
Heat LINSEL 
LINT 
Re sAEMCSR 
JDAMCSR, RY 

LINT1A 

LINE NUMBERS CAN BE WRITTEN INTO AND 

;REFERENCE DESIGNATION 
;CLEAR CONTROL STATUS REGISTER 

sFNSRLE Ae eer eet nask 
: CLEAR expec tee LINE NUMBER 
:SET TO TEST 16 CMe NUMBERS 
; THIS UP INE SELECTED 7 
:BR IF NOT 
:SET LINE NUMBER 
READ” BACK LINE NUMBER 
ARE EXPECTED 4 RECEIVED 
LINE NUBMERS THE SAME 
LINE NUMBERS etd ERROR 
:CHECK FOR DATA FREEZE 
RETURN FOR DATA FREEZE 
UPDATE LINE COUNT 
SELECT NEXT LIN en? TEST 

DATE LINE NUM 
: CONTINUE 
:CHECK FOR ITERATION, LOOP 

VERIFY THAT THE 
:LINE COUNTER CAN BE STEPPED THRU ALL STATES. 

#340, PS 
JDHMCSR 

te * ADENCSR 
SELMSK, LINSEL 
LINT2B’ 
aSTEP QDHICSR 
apHNiC csr, ! 

Rate 

RS 
SELMSK 
Ri 
R1,3OHMCSR 
RO 
LINT2A 

;REFERENCE DESIGNATION 
ENABLE INTERRUPTS 
:CLEAR CONTROL STATUS REGISTER 
CLEAR etn D tee COUNT 

:INIT LINE COUNTER 
;SET v. Ng TEST 16 VALUES 
FIRST VALUE = 
: THIS a SELECTED ?° 
:BR IF 
: STEP NE COUNTER 
READ LINE COUNTER 
;COMPARE EXPECTED AND 
sRECEIVED LINE NUMBERS 
LINE COUNTER ERROR 
;CHECK FOR DATA FREEZE 

;UPDATE EXPECTED LINE NUMBER 
SHIFT SELECT MASK 
:GEN NEW LINE NO. 
:SET NEW LINE NO. IN CSR 

;CHECK FOR ITERATIONS, LOOP 

SEQ 0035 
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001363 
104002 

17-MAY-76 

002000 
000340 

000400 

po0020 
070000 
909017 
o0c400 
o1e462 

004000 
000020 

012544 
177776 

012524 
O1eS16 

012474 
012466 

012434 
o12426 

012410 
012402 

Te3: 
MEMTI1: 

MEMTIA: 

MEMT IB: 

MEMTIC: 

MEMT1D: 

MEMTIE: 

MEMTIF: 

13:35 PAGE 19 
KO3 

;WRITE 1°S INTO ALL SCANNER MEMORY LOCATIONS. 
; VERIFY THAT ALL LOCATIONS HAVE BEEN WRITTEN 
:70_1°S. 
:VERIFY THAT “CLEAR SCAN” CLEARS ALL SCANNER 
;MEMORY LOCATIONS. 

#CLRMUX, JDHMCSR 
#340,PS 
#16. .RO 
#MAINT+17, DOHMCSR 
ESTEP, ODHIICSR 

MEMT LA 
#16. ,RO 
#70000, RS 
#17, JDHMCSR 
#STEP, JDHMCSR 
DHIICER, RY 

NEAT IC 

RS 
RO 
MEMTIB 
#CLRSCN, JDHMCSR 
HBUSY, , JDHMCSR 

#16. ,RO 
RS 
#17, JDHMCSR 
#STEP. JDHMCSR 
BDHICER, RY 

REATIF 

; REFERENCE DESIGNATION 
:CLEAR CONTROL STATUS REGISTER 
‘ENABLE INTERRUPTS 
-SET UP TO TEST 16 LOCATIONS 
:SET MAINTEANCE MODE 
:SET LINE COUNTER THRU ALL 
‘STATES WRITING 1’°S INTO 
*ALL MEMORY WORDS 
:SET UP TO TEST 16 WORDS 
:SET UP EXPECTED STATUS REGISTER 
-START WITH LINE O 
ACCESS SCANNER MEMORY 
:READ DAT 
: COMPARE EXPECTED AND RECEIVED 
3D 
;CONTROL STATUS OR MEMORY ERROR 
:CHECK FOR DATA FREEZE 

;UPDATE EEXPECTED STATUS 
; UPDATE LINE COUNT 
; CONTINUE 
:SET "CLEAR SCAN™ 
;WAIT FOR “CLEAR CYCLES” 

; SET 10 TEST 1& MEMORY 
LOCATIONS 
FIRST TO BE TESTED=0 
ACCESS SEANNER MEMORY 
:READ DATA 
scorn EXPECTED AND RECEIVED 

: CONTRO 
; CHECK FOR DATA FREEZE 

s UPDATE EXPECTED a 
; UPDATE LINE COU 
; CONTTINUE 
: CHECK FOR ITERATIONS, LOOP 

STATUS OF MEMORY ERROR 

SEQ C036 
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005077 

005300 
001323 
104002 
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912350 
000349 

004000 

009017 

000400 
0i2236 

070000 

012254 

012242 

Te4: 
MEMT2: 

MEMT2A: 

MEMTEB: 

MEMTeC: 

MEMT2D: 

LO3 

;WRITE 1°S INTO SELECTED SCANNER MEMORY LOCATION. 
VERIFY THAT ONLY SELECTED LOCATION WAS WRITTEN INTO. 

JDHMCSR 
#340, PS 

-6 
inet, @DHMCSR 

Retepe SSEICSR 
ataINt JDHMCSR 

tt * ADHINCSR 
Re 
RI 
“STEP QDHNCSR 
ap DHMC CSR, 

#70000, RS 
RS 

Rear SD 

;REFERENCE DESIGNATION 
CLEAR CONTROL STATUS REGISTER 
ENABLE INTERRUPTS 
SET UP TO TEST 16 ADDRESSES 
sFIRST ADDRESS TO BE TESTED=0 
:CLEAR_ACANNER MEMORY 
;WAIT FOR CLEAR CYCLE 

;SET “MAINTENANCE MODE” 
:SET LINE COUNTER TO TEST ADDRESS-1 
;WRITE 1°S INTO TEST ADDRESS 
: CLEAR *MRINTENANCE MODE” 
:SET UP TO TEST ALL 16 
;SCANNER MEMORY LOCATIONS 

;ACCESS SCANNER MEMORY 
; READ CONPENTS OF MEMORY 
;SET UP EXPECTED CONTENTS 
;0F SCANNER MEMORY 

yf EXPECTED AND RECEIVED 
VALUES 
SCANNER MEMORY ERROR 
:CHECK FOR DATA FREEZE 

;TEST NEXT SCANNEB LOCATION 

;UPDATE LINE COUNT 
;CHECK FOR ITERATION, LOOF 

SEQ 0037 
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Olei7e 
000340 

000400 

Ol2le4 

009017 

000400 
012066 

070000 

177776 

Olellé 

012104 

012072 

Tes: 
MEMT3: 

MEMT3A: 

MEMT38: 

MEMT3C: 

MEMT3D: 

MEMT3E: 

MO3 

fe! He ALL _ACANNER MEMORY LRKALERS SET TO 1’S 
WRITE O°S INTO Sr’ TED LOCATION 
VERIFY THAT ONLY TeeTED LOCATION WAS CLEARED. 

ADHMCSR 
#340,PS 

#16 
#16 RS JOHMCSR 
NSTEP, , IDHMCSR 

MEMT3B 
Re, JDHMCSR 
#STEP, JDHMCSR 
#16. .R3 
ta " IDHMCSR 

Ai 
#STEP QDHNCSR 
JDHMCSR, 
R1,R5 
RY’ R2 
MEMT 3D 
#70000, RS 

AeATSE 

;REFERENCE DESIGNATION 
;CLEAR CONTROL STATUS REGISTER 
ENABLE INTERRUPTS 
SET UP TO TEST 16 ADDRESSES 
: FIRST ADDRESS TO BE _TESTED=0 
;WRITE 1°S INTO ALL SCANNER 
sMEMORY LOCATIONS 

;SET LINE COUNTER TO TEST ADDRESS-1 
WRITE O°S INTO TEST ADDRESS 
:SET UP TO TEST ALL 16 
SCANNER MEMORY LOCATIONS 

;ACESS SCANNER MEMORY 
READ CONTENTS OF MEMORY 
:SET UP EXPECTED CONTENTS 
OF SCANNER MEIORY 

; COMPARE perc iyo AND 
~PRECEIVED V ALUES 

:SCANNER MEMORY ERROR 
:CHECK FOR DATA FREEZE 

;TEST NEXT SCANNER LOCATION 

;UPDATE ADDRESS COUNT 

;CHECK FOR ITERATICN, LOOP 

SEQ 0038 



DZDHK-C MACYLI 
DZDHKC.P 11 

aw
 

“
+
 

oJ
 

O
O
 

I
O
 

© 

OO4SSE 

M
m
o
a
n
w
m
M
m
o
a
w
 

— 
b—
 
b—
 
b
o
 

820 004574 

840 oO4710 
841 O0471e 
B4e O04714 
843 004716 
B44 004720 
BYS 004722 
B46 004730 
847 004734 
B48 094736 
848 004740 
850 o0474e 
851 OO4746 
852 904750 
853 004754 
854 004760 
B55 O0476e 
856 004766 
857 904770 

004772 
859 004774 
860 pore 
861 00500 
86e 005004 
863 Raat 
€64 00501 
86S O0050le 

27( 732) 

005077 

Obi375 
10400e 

17-MAY-7& 13:35 PAGE 22 

012022 

000001 

002000 
000029 
016714 

0117Se 
009001 
000001 
011732 

016716 

011716 
011710 
177760 

oo00C1 

000400 
016716 

011636 

011632 
000000 

011620 

016714 

177776 

016714 

011772 

016712 

011654 

T26: 
MUX1: 

MUX1A: 

MUXIB: 

MUXIC: 

MUX1D: 

MUXIE: 

MUXIF: 

NO3 

; VERIFY THAT LINE ENABLE FUNCTION FLIP-FLOP CAN 
;BE SET AND CLEARED FOR SELECTED LINE 

JDHMCSR 
#340, PS 
#ib. "RO 
a, SELMSK 

1 
#CLRMUX, JDHMCSR 
#16. A 
SELARK, LINSEL 
xy 

DHMCSR 
RL abet JDHMLSR 
#1, SLMSK 
aDHMCSR 
RS 
tt ,LINSEL 

@DHMLSR, RY 
JOHMCSR; R3 
#177760, R23 
R1,R3 
MUX1C 
#LINENA,RS 

RS, RY 
MUX1D 

¥STEP, JDHMCSR 
SLMSK 
Ro 
MUX1B 
RS 
Rl, JDHMCSR 

R3 
SpARLSR 

SDHMLSR, RM 
RY 
MUXIF 

SELNSK 
RI 
RO 
MUX1A 

;REFERENCE DESIGNATION 
CLEAR CONTROL STATUS REGISTER 
ENABLE INTERRUPTS 
;SET UP TO TEST 16 FUNCTION FLIP-FLOP 
INIT LINE SELECT MASK 
START AT LINE O 

325 THIS LINE SELECTED FOR TEST ? 
:BR IF NOT 
SELECT LINE TO BE TESTED 
:SET LINE ENABLE FUNCTION FLIP-FLOP 
INIT ANOTHER SELECT MASK 

;SELECTED ?? 
:BR IF NOT 
READ LINE STATUS REGISTER 
READ CONTROL STATUS REGISTER 
:CLEAR UNWANTED BITS 
IF LINE NUMBER=SELECTED LINE NUMBER 
EXCEPT LINE ENABLE FUNCTION FLIP FLOP 

370 BE SET 
;COMPARE EXPECTED AND RECEIVED 
RESULTS 
LINE STATUS ERROR 

;EXAMINE NEXT LINE 
SHIFT MASK 

;SET LINE COUNTER TO Pet EC TED LINE 
:CLEAR LINE ENABLE FLIP FLOP 
DELAY FOR CABLE 
;DITTO 
READ LINE STATUS REGISTER 
sha 7 ENABLE FUNCTION FLIP FLOP 

EAR 
NO, LINE STATUS ERROR 
‘CHECK FOR LOOP ON SAME para 

;SHIFT SELECT MASK 
:SELECT NEXT LINE 
;DECREMENT LIN KoUNT 
:CONTINU IF NO 
CHECK FOR ITERATIONS, LOOP 

' . SEG 0039 
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PAGE 23 

:VERIFY THAT TERNINAL READY FUNCTION FLIP-FLOP CAN 
;BE SET AND CLEARED FOR SELECTED LINE 

;REFERENCE DESIGNATION 
cLR JDHMCSR CLEAR CONTROL STATUS REGISTER 
gic #340, PS ENABLE INTERRUPTS 

MOV #1, SELMSK INIT LINE SELECT MASK 

MOV sCLRMUX, JDHMCSA 
MOV ils..Re 
SIT SELMSK, LINSEL 15 7 
SEQ. MUXeF :8R I 
MOV R1, JOHMCSR :SELE 
MOV aTRMROY , JOHMLSR SET 
MOV 81, SLMSK SINIT 
cLR JOHMCSR 
oR SS : 
SIT SLMSK,LINSEL ;SELECTED 77 
BEQ MUX2D" BR IF NOT ara. 
MOV SOHMLSR, RY READ LINE STATUS REGISTER 
MOVE = SDHMCSR IRS ;READ CONTROL STATUS REGISTER 
BIC 8177760-R3 :CLEAR UNWANTED BITS 
CMe R1,R3 IF LINE NUMBER=SE 
BNE mi 20 EXCEPT TERMINAL READY F 
MOV sTRMEDY, RS 

;70 BE SET 
cme RS, RY SCOMPARE EXPECTED SND RECEIVED 
BEG MUX2D ;RESULTS 
ERRORL 
SCOPEF 
MUX20 
BIS STEP, JDHMCSS EXAM! 
ASL SLMSK ;SHIFT MASK 
oEC aE 
sh MUX28 
oLR se 
MOVs RIT 3DHMCSR 
MOV R1,R3 
cL aDAMLSR CLEAR TERMINAL READY FLIP FLOP 
INCS #0 , ;DELAY FOR CABLE 
SNE 4 DITTO 
MOV JOHMLSR RY :REAO Li 
TST ha] WAS TERMINAL 
REQ MUX2F : CLEARED 
ERRORL :NO, LINE STATUS ERROR 
S-OFEF :CHECK FOR LOOP ON SAME DATA 
TiwAEF 

BSL SELMSK ;SHIFT SELECT MASK 
INC RI SELECT NEXT LINE 
DEC RO :DESREMENT 
BNE MUX2A CONTINU IF 
SCOPE 

Vv #16.,R0 ;SET UP TO TEST 16 FUNCTION FLIP-FLOP 

;START AT LINE O 

LINE NUMSER, 
NCTION FLIP Fi 

;LINE STATUS ERROR 

:SET LINE COUNTER TO SELECTED LINE 

iNE STATUS REGISTES 
READY FU N FLIP FLOP 

XT L 
MENT LIN 

;CHECK FOR ITERATIONS, LOOP 
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;VERIFY THAT REQUEST TO SEND FUNCTION FLIP-FLOP CAN 
;BE SET AND CLEARED FOR SELECTED LINE 

L7-MAY-7S 13:35 PAGE 24 

T30: 
91132 naan, MUX3: CLR 
DOO3S4O 177778 BIC 
OCo2e0 MOV 
0090001 016714 Se 

002000 Ol127& MUX3SA: MOV 
000029 MOV 
016714 Ol&7le2 Bee 

Q 
011256 MOV 
0090 011252 MOV 
000001 Ol16/71& MOV 
Ollesé CLR 

_... MUX3B: CLR 
C18716 Ols7le SIT 

BEQ 
Ollez2 MOV 
021214 MOVB 
177760 BIC 

CMP 
BNE 

coooc4 MOV 

MUX3¢: C7! 
BEQ 
ERRORL 
SCOPEF 
MUX3D 

9eo04o0 011180 MUXx3d: BIS 
018715 ASL 

DEC 
BNE 
CLR 

O1il4e2 MUXSE: MOV 
MOV 

011136 CLR 
000000 INCE 

BNE 
011124 MOV 

TST 
BEQ 
ERRORL 

MUXOF: SCOPEF 
MUX3A 

ClE714 ASL 
INC 
DEC 
BNE 
SCOPE 

ae eee +. ee 

JOHMCSR 

a: 
aCLRMUX, IDHMCSR 
#15. ,R 
SELMEK | TIYSEL 
MUASP 

Ri, JOHMCSR 
aRS  JOHMLSR 
81, SLMSK 
aDHMCSR 
se . 
SLMSK,LINSEL 
MUX30 
JDHMLSR, RY 
DOHMCSR. AB 

R1,R3 

sSTEP, JDHMCSR 
SLMSK 
ae 
MUX38 
ae 
R1, JDHMCSR 
R1,R3 
SJOKMLSR 
0. 

JOHMLSR, RY 
RS 
MUX3F 

SELMSK 
Ri 
RO 
MUX3A 

;REFERENCE CESIGNATION 
;CLEAR CONTROL STATUS REGISTER 
;ENABLE INTERRUPTS 
;SET_UP_TO TEST 16 FUNCTION FLIP-FLOP 
sINIT LINE SELECT MASK 
;START AT LINE 0 

;I5 THIS LINE SELECTED FOR TEST ” 
:8R IF Hot 
:SELECT LINE TO BE TESTED 
:SET REQUEST TO SEND FUNCTION FLIP-FLOP 
ZINIT ANOTHER SELECT MASK 

;SELECTED ?? 
;8R IF NOT :BR I 
:READ LINE STATUS REGISTER 
:READ CONTROL STATUS REGISTER 
CLEAR UNWANTED QITS 
:IF LINE NUMBER=SELECTED LINE NUMBER 
:EXCEPT REQUEST TO SEND FUNCTION FLI® FLOP 

3:70 BE SET 
OM ee EXPECTED AND RECEIVED 
;RESULTS 
;LINE STATUS ERROR 

;EXAMINE NEXT LINE 
;SHIFT MASK 

TE 
Fr Pew 

:SET LINE COUNTER TD SELE ;CLEAR REQUEST TO SEND FL 
:DELRY FOR CROLE 
30! 
READ LINE STATUS REGISTER 
:WAS REQUEST TO SEND FUNCTION FLIP FLOP 
: CLEARED 
=NO. LINE STATUS ERROR 
:CHECK FOR LOOP ON SAME DATA 

;SHIFT SELECT MASK 
;SELECT NEXT LINE 
:DECREMENT LINE COUNT 
:CONTINU IF NOT DONE 
;CHECK FOR ITERATIONS, LOOP 

n
o
 g 

I 
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sr2 VERIFY THAT sip ARY TRANSMIT FUNCTION FLIP-FLOP CAN 
a3 BE SET AND CLEARED FOR SELECTED LINE 

875 005510 T31: REFERENCE DESIGNATION 
$7§ 995510 oosor? 011079 _. MUX4: CLR JDHMCSR CLEAR CONTROL STATUS REGISTER 
a7F 005514 o4e73? 900340 77776 BIS #340, PS ‘ENABLE INTERRUPTS 
eve 905522 912700 000020 MON #16. 'RO SET UP TO TEST 16 FUNCTION FLIP-FLOP 
878 O05536 013737 000001 o1s714 Mov #1, SELMSK INIT LINE SELECT MASK 
$80 905534 905901 CLR R} :START AT LINE O 
$81 305536 91277? 002000 011040 Mux4aA: . MOV aCLRMUX, DHMCSR 
$82 005544 O1s702 o00020 MOV ai. Ke 
$83 905550 333737 O16714 016712 . BIT SecAek, LINSEL 18 THIS LINE SELECTED FOR TEST ” 
$83 005556 901463 SEQ :8R IF NOT 
$85 005560 010177 011020 MOV RI. “JOHMCSR :SELECT LINE TO SE TESTED 
886 005564 Oler77 000010 211014 MOV ase CTX JOHMLSR SET SECONDARY TRANSMIT FUNCTION FLIP-FLOP 
$8? 005572 013737 900001 O167is MOV SLMSK ;INIT ANOTHER SELECT MASK 
gee 905600 005077 011000 CLR SouRCSR 
388 905604 90500 MUX4B: CLR = RS 
$30 005606 033737 c1s716 oO16712 SIT SLMSK, LINSEL ; SELECT ED 2 
$81 905614 901417 BEQ MUX4D :BR IF 
$32 005516 O17704 910764 MOV JDHMLSR, RY : READ LINE STATUS REGISTER 
$83 005622 117703 10756 MOVB  aDHMCSR'R3 ;READ CONTROL STATUS REGISTER 
ges 005626 O4e702 177760 BIC #177760;R2 :CLEAR UNWANTED BITS 
$95 905632 020103 CMP R1,R3 IF LINE NUMBER=SELECTED LINE NUMBER 
$96 905634 901052 SNE MUxHE EXCEPT SECONDARY TRANSMIT FUNCTION N FLIP FLOP 
32 505636 012705 ocood10 MOV BSECTX,RS or or ect 

$98 coss42 o20504 MUX4C: CMP = -RS,RY :COMPARE EXPECTED AND RECEIVED 
1900 905644 001403 BEQ MUX4D sRESULTS 
1001 SO5646 104001 ERRORL iLINE STATUS ERROR 
1302 05650 104003 SCOPEF 
1993 52 O0s654 MOXYD 
1004 05654 952777 ooo¥o0 010722 MUX¥D: BIS STEP, DHMCSR EXAMINE NEXT LINE 
1005 05862 906337 O1E71E asl SLMSK So SSHIFT 
106 05866 905302 DEC Re | 
557 805670 9091345 BNE MUX4B 

| 1008 05672 905005 | CLR RS 
1003 005674 910177 010704 MUX4E: MOV RI, 3DHMCSR 
1019 095700 910103 MOV R1;R3 SET LINE COUNTER TO SELECTED LINE 
1911 995702 005077 010700 CLR. = aDAMLSR CLEAR SECONDARY TRANSMIT FLIP FLO 
1012 305706 195227 900000 INC2 80 ;DELAY FOR CABLE 
1013 005712 901375 BNE 4 DITTO 

| [01% 005714 017704 o1oee6 MOV § 3DHMLSR,RY TREAD LINE STATUS REGISTER 
| i8ts 006720 905704 TST = RH WAS SECONDARY TRANSMIT FUNCTION FLIP FLOP 
| 1016 906722 901401 BEQ = MUX4F - ;CLEARED 
| 1017 006724 iodeo) ERRORL -  $NO, LINE STATUS ERROR 
| {51@ 905726 104903 MUX4F: SCOPEF . CHECK FOR LOOP ON SAME DATA 
| {818 905730 00553¢ MUX4A 
| 329 005732 906337 o1e714 asL SELMSK ;SHIFT SELECT MASK 
| [521 00573€ 005201 INC Ri ;SELECT NEXT LINE 
| [622 605740 905300 DEC RO :DECREMENT LINE COUNT 
| 1323 O0&742 001275 BNE MUX4A :CONTING IF NOT SONE- 

005744 104002 SCOPE ° ;CHECK FOR ITERATIONS, LOC . C nr
 4 
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104002 

L7-MAY-76 

91963 

000001 
0000e0 
016714 

000901 

010472 
009092 
009008 

O104S4 

010434 
016714 

2220 
fcad ~

 

016714 

0167i2 

010584 

010510 

O10466 

T32: 
MUXS: 

MUXSA: 

MUXSE: 

MUXS¢: 

MUXSD: 

MUXSE : 

MUXSF : 

13:35 PAGE 26 
E04 

;VERIEY THAT CLEAR 19 Beno BND GORRI R ARE SET IF “LINE ENABLE” 
CTED LINE. :AND TERMINAL ARE Se R SEL 

;REFERENCE DESIGNATION 
JOHMCSR "CLEAR CONTROL REGISTER 
#340, FS ‘ENABLE INTERRUPTS 
#15. .R0 :SET UP TO TEST 16 LINES 
R} -START AT LINE O 
#1, SELMSK :INIT LINE SELECT MASK 
#16. Re LINES = 
SELISK, LINSEL Tere LINE SELECTED FOR TEST 

R1, JDHMCSR :SELECT A LINE 
#L INENQ+TRMRDY , JDHMLSR ;SET LINE ENABLE +TRMRDY 
JOHMCSR -CLEAR CONTROL REGISTER 
RS :CLEAR EXPECTED RESULT 
JOHMLSR RY :READ LINE STATUS 
JOHMCSR: RB :READ LINE NUMBER 
$177760.R3 :CLEAR UNWANTED SITS 
R1,R3 -IF RECEIVED LINE=SELECTED LINE 
MUXSC :EXPECT LINE ENABLE AND 
#LINENA+TRMRDY+CO+CS RS 

:CLEAR TO SEND BNO CARRIER ARE SET 
R4Y RS :COMPARE EXPECTED AND 
MUXSD *RECEIVED RESULTS 

:LINE STATUS ERROR 

BSTEP, IDHMCSR ;UPDATE LINE COUNTER 
RE CONTINUE IF ALL CHECKS 
MUXSB :ARE NOT DONE FOR THIS LINE 
#LINENA,RS -EXPECT LINE ENABLE 
RI.R3 :ON SELECTED LINE 
R1‘ JOHMCSR >SELECT LINE 
#TRMRDY , JDHMLSR -SLEQR TERMINAL 
#0, :DELAY FOR CABLE 

DHL SR, RY :READ LINE STATUS REGISTER 
RS. RY :ONLY LINE ENABLE SHOULD SE 
MUXSE :SET ON THIS LINE 

:LINE STATUS ERROR 
:CHECK FOR LOOP ON SAME DATA 

R1 ;UPDATE LINE NUMBER 
JOHMLSR :CLEAR LINE STATUS REGISTER 
re :SHIFT MARK TO TEST NEXT INE 

; CONTINUE IF ALL LINES NO 
; TESTED 
;CHECK FOR ITERATIONS, LOOF 
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1075 
1576 ;VERIFY THAT RING IS SET IF_"LINE ENABLE” 
10r AND REQUEST TO SEND ARE SET FOR SELECTED LINE. 
1078 006164 733: sREFERENCE DESIGNATION 
1089 OOS164 OOSO77 910414 ~~ MUX&: CLR = SDHMCSR ;CLEAR CONTROL REGISTER 
1081 006170 O4e737 000340 177776 8IC #340, PS ENABLE INTERRUPTS 
1082 008176 012700 000020 MOV #16. RO SET UP TO TEST 16 LINES 
1083 006202 905001 CLR sR :START AT LINE O 
1984 906209 012737 900001 O16714 MOV #1, SELMSK INIT LINE SELECT MASK 
1985 O06e12 Ole702 0000e0 MUXBA: MOV #16. Re ;16 LINES 
1086 06216 933737 O16714 o16712 BIT SELMSK, LINSEL Stars LINE SELECTED FOR TEST ” 
1087 006224 901454 BEQ  MUXBF :8R IF_NOT 
1088 O0S226 010177 019352 MOV RL SDHMCSR ;SELECT A LINE 
1083 06232 012777 000005 o10346 MOV #L INENA+RS, JDHMLSR ;SET LINE ENABLE +RS 
1980 006240 005077 010340 CLR § JDHMCSR ;CLEAR CONTROL REGISTER 
1081 906244 905005 MUX6B: CLR = RS :CLEAR EXPECTED RESULT 
1032 906246 017704 019334 MOV. JDHMLSR,RY ;READ LINE STATUS | 
1083 005252 117703 010306 MOVB  JDHMCSRR3 READ LINE NUMBER 
1084 O0Se56 042703 177760 BIC 8177760,R2 CLEAR UNWANTED SITS 
1095 06262 020103 CMP RI SIF RECEIVED LINE=SELECTED LINE 
109 O06264 901002 BNE Muxee ; sEXPECT LINE ENABLE AND 
1097 06266 012705 000205 MOV #L INENA+RS+#RING RS 
1998 ;RING IS SET 
1039 o0S272 o20405 MUXEC: CMP = RY, RS ;COMPARE EXPECTED AND 
1100 06274 001403 BEQ = MUXED :RECEIVED RESULTS 
1i0i 006276 104001 ERRORL :LINE STATUS ERROR 
1102 06300 104002 SCOPEF 
1103 906302 006304 7 MUX&D 
1104 906304 052777 oo0402 o10272 MUXED: BIS STEP, QDHMCSR. UPDATE LINE COUNTER 
1105 006312 9005302 DEC ~—OséR ;CONTINUE IF ALL CHECKS 
i106 006314 001353 BNE § MUXSB ARE NOT DONE FOR THIS LINE 
1107 OO63is 012705 ooc00. ~~ MOV #L INENA, RS EXPECT LINE ENABLE 
1198 006322 010193 MUXBE: MOV = RI, R3 :ON SELECTED LINE 
1105 006324 010177 o10254 MOV —- RL aDHMCSR SELECT LINE 
1110 006330 042777 900004 o10250 BIC aks, TOHMLSR : CLEAR REGUEST TO SEND 
1111 006336 ioSee7 o00000 ~~ INCB :DELAY FOR CABLE 
1112 O06342 901375 BNE :DITTO 
1113 006344 017704 o1023% MOV SDHMLSR, a READ LINE STATUS REGISTER 
1i14 906350 d20504 C RS, RY ONLY LINE ENABLE SHOULD BE 
1115 606352 001401 BEQ MUNG SET ON THIS LINE 
1116 006354 19400! ERRORL :LINE STATUS ERROR 
1117 D063S— 194003 MUXEF: SCOPEF CHECK FOR LOOP ON SAME DATA 
1118 006360 006212 MUXGA 
1119 06362 905201 INC = RIL ;UPDATE LINE NUMBER 
1120 906364 005077 910216 CLR § aDHMLSR CLEAR LINE STATUS REGISTER 
1121 906370 006337 316714 ASL  — SELMSK SHIFT MARK TO TEST NEXT LINE 
1iz2 906374 905300 DEC =—s—s&RRO :CONTINUE IF ALL LINES NOT 
1123 906376 901305 BNE MUX6A ; TESTED 
1124 006400 104002 SCOPE ;CHECK FOR ITERATIONS, LOOP 
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; VERIFY THAT SECONDARY RECEIVE IS SET IF “LINE ENABLE” 
;AND SECONDARY TRANSMIT ARE SET FOR SELECTED LINE. 

poseo2 TH: :REFERENCE DESIGNATION 
Oos402 oO0S077 010176 MUX7: CLR JDHMCSR “CLEAR CONTROL REGISTER 
O06408 O42737 000340 177776 Sic #340, PS :ENABLE INTERRUPTS 
906414 012700 900020 MOV #16. ,R0 “SET UP TO TEST 16 LINES 
96420 005001 CLR R} :START AT LINE O 
O0s4e2 912737 000001 016714 MOV #1, SELMSK : INIT LINE” SELECT MASK 
006430 Ol2702 o00020 MUX7A: MOV #16. Re 16 LINES 
096434 933737 016714 016712 BIT SELMSK,LINSEL ‘tars LINE SELECTED FOR TEST ? 
096442 901454 3EQ MUX7F :BR IF NOT 
OOB444 910177 910134 MOV R1, JDHMCSR :SELECT A LINE 
806450 Oler7? 000011 010130 MOV sLINENA+SECTX,SDHMLSR :S5ET LINE ENABLE +SECTX 
006456 005077 O10ie22 CLR JOHMCSR :CLEAR CONTROL REGISTER 
006452 005005 MUX7B: CLR ae :CLEAR EXPECTED RESULT 
906464 617704 O10116 MOV JDHMLSR, RY :READ LINE STATUS 
006470 117703 010110 MOVB § JDHNCSR:R3 :READ LINE NUMBER 
096474 942703 177760 Bic 8177760,83 CLEAR UNWANTED BITS 
006500 020103 CMP R1,R3 :IF RECEIVED LINE=SELECTED LINE 
006502 901002 SNE MUX7C EXPECT LINE ENABLE AND 

. 006504 O12705 000031 MOV #L INENA+SECTX+SECRX, RS 
. :SECONDARY RECEIVE IS SET 
p0s510 920405 MUX7C: CMP RY RS :COMPARE EXPECTED AND 
d06S5i2 001403 BEO MUX7D =RECEIVED RESULTS 
006514 104001 ERRORL :LINE STATUS ERROR 
696516 104902 SCOPEF 
no9sS20 o06S22 MLIX7D 
096522 052777 oOO0400 O100S4 MUX7D: BIS BSTEP, ADHNCSR ;UPDATE LINE COUNTER 
906530 905302 DEC me :CONTINUE IF ALL CHECKS 
006532 001353 BNE MUX78 ?ARE NOT DONE FOR THIS LINE 
006534 012705 o00901 MOV #LINENA,RS *EXPECT LINE ENABLE 
pcss4o O01 193 MUX7E: MOV RI,R3 : ON SELECTED LINE 
606542 910177 010036 MOV R1' aJDHMCSR ;SEL LECT LINE 
DObSYE 042777 909010 010032 IC i JOHMLSR if EAR SECONDARY TRANSMIT 
506554 10Se27 900000 NCB DELAY 
OO&560 901375 BNE :DIT 
p06562 917704 o10020 MOV Spen se, RY ‘READ Olive STATUS REGISTER 
O9s566 920504 CMP RS.R SONLY LINE ENABLE SHOULD BE 
905570 601401 BEQ NUSCE :SET ON THIS LINE 
006572 104001 ERRORL :LINE STATUS ERROR 
906574 194003 MUX7F: SCOPEF :CHECK FOR LOOP ON SAME DATA 
006576 006430 MUX7A 
hoe690 605201 INC RI :UPDATE LINE NUMBER 
g06692e 005077 910000 CLR JOHMLSR :CLEAR LINE STATUS REGISTER 
OO6E0E 006337 016714 ASL SELMSK :SHIFT MARK TO TEST NEXT LINE 
O06$1e O0S300 DEC RO :CONTINUE IF ALL LINES NO 
096614 601205 BNE MUX7A T ; TESTED 
O0661& 104002 SCOPE CHECK FOR ITERATIONS, LOOP 
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007760 

Bo4co 

000001 

000020 
002000 
016714 

007670 
007666 

000001 
007636 

007616 
016714 

007704 
01671le2 

097642 

T35: 
MUX8: 

MUX8A: 

MUXSB: 
MUX8C: 

MUX8D: 

MUX8E : 

HO4 

;VERIFY THAT “CLEAR MULTIPLXER” CLEARS ALL MULTIPLEXE® 
FUNCTION FLIP-FLOPS 

JDHMCSR 

UX X8A 
#1, SELMSK 
Re 

Hort JOHMCSR 
SELISK, CINSEL 

R3, JOHMCSR 
SDHMLSR, RY 

RY 
MUX8D 

RS 
#LINENA, JDHMLSR 
pe se, RY 

MOXSE 

R3 
QDHMLSR 
SELMSK 
RO 
MUX8C © 

;REFERENCE DESIGNATION 
;CLEAR CONTROL REGISTER 
ENABLE INTERRUPTS 
:SET UP TO TEST 16 LINES 
WRITE 15 INTO ALL MULTIPLEXER 
FUNCTION FLIPFLOPS 

;INIT SELECT MASK 
:SET UP FOR 16 LINES 

i CLEAR des 

BR 
;SELECT LINE 
:READ LIne STATUS REGISTER 
:EXPECT 95 
WAS LINE STATUS REGISTER CLEARED 

;LINE STATUS ERROR 
:CHECK FOR LOOP ON SAME DATA 

;EXPECT LINE ENABLE 
SET LINE ENABLE ON SELECTED LINE 
READ LINE STATUS REGISTER 
:TS ANYTHING BUT LINE ENABLE SET 

sLINE STATUS ERROR 
;CHECK FOR LOOP ON SAME DATA 

;UPDATE LINE NUMBER 
;CLEAR CURRENT LINE 
SHIFT SELECT MASK 
s CONTINUE IF ALL LINES NOT 
TES 
CHECK FOR ITERAT TONS, LOOP 

SES CO46 
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000117 
016714 

090340 

007374 

000257 

007346 
016714 

007574 

177776 

007550 
016714 
097534 
007530 

007500 
007474 

007464 
016712 

177776 
007440 
177776 

177776 

007354 

13:35 PAGE 30 

eet Ly 
T FINE a FOR 

vERIFY THA N 

T36: 
SCNT1: 

SCNTIA: | 

SCNTIB: 

SCNTIC: 

SCNT1D: 

104 
SEQ C047 

S INTO ALL SCANNER MEMORY LOCATIONS 

CLAMUX, , IDHNCSR 
#340, PS 
wHRIATS17, QOHMCSR 
#1, SELMSK 
#STEP, ODHMCSR 
LINEAR, JOHMLSR 

Styria 
#-1,R1 
#7 0340 
ascnrit, SOHNVEC 
ps OHM MLVL 
#16. 
SINTENR#I? QOHMCSR 
SELMSK, LINSEL 
SCNTID 

tScNeN, JOHMCSR 
#340, PS’ 
abun SR 

#340 
SBHNe SE. RY 

SCNTID 

ADHICSR, RY 
RY 

Sent iD 

SPOON +57, SOIC 

R1, JOHMCSR 
SELNSK 

RO 
SCNT1B 

TERRUPP Be CUBS FOR EACH LINE 

;REFERENCE DESIGNATION 
:CLEAR ALL_M LTZPLEXER. FLIPFLOPS 
:CLEAR CONTROL R 
‘ENABLE INTERRUPTS 
:SET UP TO WRITE 1°S INTO 
ALL SCANNER MERORY LOCATION 
tINIT SELECT MASK 
‘WRITE A LOCATION 
LET "LINE ENABLE” 

;INIT LINE NO. GEN. 
EXPECT “DONE +"SCNENA™+"COF"+"CSF"+"SECRXF™ 
:SET UP LOCAL repr SERVICE 
:SERVICE AT LEVEL 7 

;SET INTERAYPT ENABLE 
:SELECTED ? 
;BR IF NOT 
LOCK OUT INTERRUPTS 
:START SCANNER 
ENABLE INTERRUPTS 
WAIT FOR DONE 
; PROGRAM WILL HANG HERE 
;IF_OONE NEVER SETS 
idtnee DID NOT OCCUR 

3 ONTO STATUS ERROR 
;CHECK FOR LOOP ON SAME DATA 

: INTBRRURT OC OCCURED REPOSITION STACK 
EA STATUS 

: ARE EXPECTED AND RECEIVED 
REGISTERS THE SAME 
!NO, LINE STATUS ERROR 
:CHECK FOR LOOP WITH CURRENT DATA 

;CLEAR SCAN oe AND DONE 
;GEN N NXT LINE N 

INE NO. aris 
:SHIF SELECT _MASK 
;UPDATE EXPECTED RESULT 
CONTINUE IF NOT DONE 

;CHECK FOR ITERATIONS, LOOP 
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000020 

004000 
oco0e0 

O16714 

000340 
000040 
000340 
007146 

099349 
097132 

007114 

000257 
016714 

007062 

007320 

177776 
016714 
007274 
007264 

0072Se2 
007244 

007214 

01671e 

177776 
007160 
177776 

177776 

007074 

T37: 
SCNTe: 

SCNT2A: 

SCNT2B: 

SCNT2C: 

SCNTe2D: 

;WRITE 1 

JO4 

*S INTO ALL PAT PLaER FUNCTION FLIP-FLOPS 
: CLEAR écANNER MEMORY 
VERIFY THAT AN INTERRUPT OCCURS FOR EACH LINE 

#16. ,RO 
ACLRHUX, JOHMCSR 

#340, PS 
#1, SELMSK 
#17, JOHMLSR 
aSTEP, JDHMCSR 

SCNT2A 
#CLRSCN, JDHMCSR 
HBUSY, JOHMCSR 

40,RS 
BSCNTEC CF SDHINVEC 

RENTENee LD JDHMCSR 
SELMSK, LINSEL 
SCN TaD. 

rSciehe, JDHMCSR 

SDantSR 

#340,PS 
JOHMESR , R4 

SCNT2D 

QDHICSR, Ry 

cenTzO 

#SCNENA+DONE+17, JDHMCSR 
SELMSK 
RI 
R1, JDHMCSR 
RS 
RO 
SCNT28 

;REFERENCE DESIGNATION 
SWRITE -1S INTO ALL 
;CLEAR MULTIPLEXER 
;MULTIPLEXER FUNCTION 
ENABLE TELETYPE INTERRUPTS 
;INIT LINE SELECT MASK 
;FLIPFLOPS 

;CLEAR_ SCANNER MEMORY 
;WAIT FOR CLEAR CYCLE TO COMPLETE 

;SET_UP TO TEST 16 LINES 
; INIT LINE _NO. on 
:FIRST EXPECTED RESUL 
;SET UP LOCAL INTERRUPT RETURN 

;SET_INTERRUPT ENABLE 
iis i SELECTED 7? 

LOCK OUT INTERRUPTS 
START SCANNER 
jENABLE | eSurrs 
;WAIT FOR DONE 
PROGRAM WILL HANG HERE 
IF DONE NEVER SETS 
;LOCK QUT_INTERRUPT 
:READ CONTROL STATU 
INTERRUPT DID NOT OCCUR 
CHECK FOR LOOP ON CURRENT DATA 

; CONTINUE 
‘INTERRUPT OCCURED RESTORE STACK 
:READ CONTROL STATUS REGI 
:COMPARE TO EXPECTED Recuere 

;CONTROL STATUS ERROR 
;CHECK FOR LOOP ON CURRENT DATA 

;CLEAR SCAN pene AND DONE AND LINE NO. 
s SHIFT SELECT BIT 

CSR 
UPDATE pXrEt TED RESULT 
:CONTINUE IF 
LINES NOT TEST ED 
CHECK FOR ITERATIONS, LOOP 

SEQ 0048 
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1320 
1321 
l3ee2 ;SINGLE LINE CABLE TEST 
1353 :FOR USE WITH MODEM CABLE AND 9C11 TEST CONNECTOR 

1325 sNOTE: MODEM CONTROL MULTIPLEXER INPUTS SHOULD BE CONNECTED 
1358 ;TO DISTRIBUTION PANEL WIA DM11-DC 

f 

1328 
1329 007S3e Ti00; Pe DESIGNATION 
1330 907S32 012737 O07552 002204 STRLIN: MOV #STRLNA, KRET : SET UP FOR NEW LINE SELECTION 
1331 007540 O4e737 O0034O 177776 BIC #340,PS : ENABLE INTERRUPTS 
l33e 007546 104004 TYPE : TYPE "SINGLE LINE CABLE TEST” 
1333 007550 017723 MLINE 
1334 007552 104013 STRLNA: INSTRG ;GET LINE NUMBER 
1339S 007554 Q17756 MLINEI 
1336 007556 3009 0 
1337 907580 000017 17 
1 O0756e 016672 LINE 
1339 907564 104004 TYPE 
1340 OO7SE6 017720 MCRLF 
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007666 

007744 
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ie ERIE 
;BE 

T101: 
007010 MUX11: CLR 
090340 177776 BIC 
01667 MOV 
092000 O06770 MUX1IA: MOV 
00002 MOV 
00676 MOV 
000001 006754 MOV 
096746 CLR 

MUX11B: CLR 
006742 MOV 
006734 MOVB 
177760 BIC 

CMP 
BNE 

000001 MOV 

MUX11C: CMP 
BEQ 
ERRORL 
SCOPEF 
MUX11D 

000400 006700 MUX11D: BIS 
DEC 
BNE 
CLR 

OOESEE MUXLI1E: MOV 
MOV 

OOS&Ee2 CLR 
000080 INCB 

BNE 
005650 MOV 

TST 
BEQ 
ERRORL 

MUX11F: SCOPE 

LOY 

Y THAT LIN 
T AND CLEARED FO 

JDHMCSR 

LINE RI 
CLRAUX, JDHMCSR 

Ri OA ATACSR 
aL INENA, JDHMLSR 

RS 
JDHMLSR, R4 
JOHMCSR, RB 
4177760, R3 

Aaxtic 
#LINENA,RS 

RS, RY 
MUX11D 

ASTEP, ODHMCSR 

MUX118 
RS 
Rl, AQHNCSR 

Spins 

SDHMLSR, RY 
RY 
MUX1I1F 

ENAB cE. FUN vet N wee © CAN 

;REFERENCE DESIGNATION 
;CLEAR CONTROL STATUS REGISTER 
ENABLE INTERRUPTS 

;SELECT LINE TO BE TESTED 
;SET LINE ENABLE FUNCTION FLIP-FLCP 

;READ LINE STATUS REGISTER 
*READ CONTROL STATUS REGISTER 
:CLEAR UNWANTED BITS 
;IF LINE NUMBER=SELECTED LINE NUMBER 
‘EXCEPT LINE ENABLE FUNCTION FLIP FLOP 

:T0 BE SET 
:COMPARE EXPECTED AND RECEIVED 
; RESULTS 
LINE STATUS ERROR 

;EXAMINE NEXT LINE 

;SET LINE COUNTER TO SELECTED LINE 
; CLEAR LINE ENABLE FLIP FLOP 
;DELAY FOR CABLE 
DITTO 
IREAD LINE STATUS REGISTER 
; WAS LINE ENABLE FUNCTION FLIP FLOP 
: CLEARED 
!NO, LINE STATUS ERROR 
:CHECK FOR ITERATIONS, LOOP 

SE@ 0050 



DZDHK- a“ eras 
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1381 
1382 
+ a 
1384 o07746 
1385 007746 
1386 00775 
1387 90776 
1388 007764 
1389 007772 
1330 907776 
1391 010002 
1332 010010 
1393 010014 
1394 10016 
1395 910022 
1396 010026 
1397 010032 
1398 010034 
1399 010036 
1400 
1401 10042 
1402 O10044 
1403 010046 
1404 910050 
1405 019052 
1407 010062 
1408 010064 

Vo
r 

LO
RD
 

S senseneeentoeniesneresnmuteneesninernieness 

104002 

17-MAY-76 

005632 
900340 
016672 

2 
000002 
006570 

006564 
O0&556 
177760 

ooc002 

o004C0 

006510 

006504 
005900 

006472 

177776 

006612 

006576 

006522 

Tide: . 
MUXle: 

MUX1EA: 

MUX12B: 

MUX1EC: 

MUX12D: 

MUX12E: 

MUX1I2F: 

13:35 PAGE 34 
MO4 

;VERIFY THAT TERMINAL READY FUNCTION FLIP-FLOP CAN 
;BE SET AND CLEARED FOR SELECTED LINE 

ERRORL 
SCOPE 

JDHMCSR 
340, FS 
LINE 
sCLRALX, JDHMCSR 

Ri SORMICSR 
ATRNRDY, JOHMLSR 

RS 
JDHMLSR, RY 
JDHMCSR:R3 
#177760,R3 
R1,R3 
MUX12C 
#TRMRDY , RS 

95 RY 
NUx12D 

(ial aatinme 

MUX12B 
RS 
‘R1, JDHMCSR 
R1'R3 
JOHMLSR 
- 

SDHMLSR, RY 
RY 
MUX 12F 

;REFERENCE DESIGNATION 
;CLEAR CONTROL STATUS REGISTER 
ENABLE INTERRUPTS 

;SELECT LINE TO BE TESTED 
;SET TERMINAL READY FUNCTION FLIP-FLOP 

;READ LINE STATUS REGISTER 
READ CONTROL STATUS REGISTER 
;CLEAR UNWANTED BITS 
IF LINE NUMBER=SELECTED LINE NUMBER, 
s EXCEPT TERMINAL READY FUNCTION FLIP FLOP 

;70 BE SET 
:COMPARE EXPECTED AND RECEIVED 
;RESULTS 
LINE STATUS ERROR 

;EXAMINE NEXT LINE 

;SET LINE COUNTER TO SELECTED LINE 
:CLEAR “TERMINAL READY FLIP FLOP 
sDELAY FOR CABLE 

sREAD LINE STATUS REGISTER 
sas D  iatee READY FUNCTION FLIP FLOP 

RED 
INE STATUS ERROR 

oe FOR ITERATIONS, .-LOOP 

SEQ 0051 
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1420 
1421 
1422 2 
1423 pied 
1424 010124 
1425 010130 
1426 010136 
l4e7 010142 
1428 010150 
1429 010154 
1430 010160 
1431 010186 
1432 O01017e 
1433 010174 
1434 010200 
1435 010204 
1436 010210 
1437 O102le 
1438 010214 
1439 
1440 010220 
144i, Ql022e 
1442 010224 
1443 010226 
1444 019230 
1445 010232 
1446 010240 
1447 O10e4e 
1448 010244 
14439 010246 
1450 010252 
i451 010254 
1452 010260 
1453 010264 
1454 O10266 
1455 010272 
1456 010274 
14S? 010276 
1458 610300 

be 

271732) 

008077 

01270S 

920504 

104002 

17-MAY-76 

OO64S4 
000340 
016672 

006412 

006406 
006400 
177760 

000004 

COO4CO 

006332 

006326 
000000 

006314 

177776 

006434 

006420 

006344 

T7103: 
MUX13: 

MUX1 3A: 

MUX13B: 

MUX13C: 

MUX13D: B 

MUXI3E: 

MUX13F: 

13:35 PAGE 35 
NO4. 

; VERIFY THAT REQUEST TO SEND FUNCTION FLIP-FLOP CAN 
;BE SET AND CLEARED FOR SELECTED LINE 

ERRORL 
SCOPE 

JDHMCSR 
#340,PS 

#RS , JDHMLSR 
SDHACSR 

JDHMLSR, RY 
JDHMCSR’ R3 
8177760,R3 
R1,R3 
MUX13C 
#RS,RS 

RS, RY 
MUX13D 

ASTEP, ADHMCSR 

MUX13B 
RS 
R1, JOHMCSR 
R1/R3 
JOHMLSR 
#0 
4 
QDHMLSR, R4 
Bo 
MUX 13F 

LINE. R1 
wCLRMUX, ADHICSR 

;REFERENCE DESIGNATION 
;CLEAR CONTROL STATUS REGISTER 
;ENABLE INTERRUPTS 

;SELECT LINE TO BE TESTED 
;SET REQUEST TO SEND FUNCTION FLIP-FLOP 

;READ LINE STATUS REGISTER 
;READ CONTROL STATUS REGISTER 

- ;CLEAR UNWANTED BITS 
; IF LINE NUMBER=SELECTED LINE NUMBER 
EXCEPT REQUEST TO SEND FUNCTION FLIP FLOP 

;10 BE SET 
;COMPARE EXPECTED AND RECEIVED 
;RESULTS 
;LINE STATUS ERROR 

;EXAMINE NEXT LINE 

;SET LINE COUNTER TO SELECTED LINE 
;CLEAR REQUEST TO SEND FLIP FLOP 
3 BELAY FOR CABLE 

:READ LINE STATUS REGISTER 
sHAS REQUEST TO SEND FUNCTION FLIP FLOP 

NO. LINE STATUS ERROR 
:CHECK FOR ITERATIONS, LOOP 

SEQ 00Se2 
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:VERIFY THAT SECONDARY TRANSMIT FUNCTION FLIP-FLOP CAN 
;8E SET AND CLEARED FOR SELECTED LINE 

T104: 7 
MUX14: CL JDHMCSR 

BIC a340,PS 
MOV LINE. Rl 

MUXL4A: MOV aCLAMUX, JOHMCSR 
MOV iS. Re. 
MOV R1. JOHMCSR 
MOV aSECTX, JOHMLSR 
CLR MCSR 

MUX148: CLR S 
MOV @DHMLSR, RY 
MOV JOHNCSR .R3 
BIC #i77760,R3 
CMe Ri,R3 
BNE MUX L4C 
MOV @SECTX,RS 

MUX14C: CMP RS, RY 
BEG MUX14D 
ERROR! 
SCOPEF 
MUX.45 

MUX14O: BIS STEP, SDHMCSR 
DEC R2 
BNE MUX148 
CLA se 

MUDNI4E: MOV R1,20HMCSR 
MOV R1,R3_ 
CLR aJCHMLSS 
INC8 #0 
BNF ot 
MON JOHRMLSR ,R4 
TST ao] 
SE3 MUX LSE 
ERRORL 

MUXISF: SCOPE 

ONDARY TRANS 

;READ LINE STATUS REG! 
:READ CONTROL STATUS & 
SCLEAR UNWANTED SITS_ 
:IF LINE NUMSERSSELECT 
;EXCEPT SECCNOARY TRAN 
310 BE SET 
COMPARE EXPECTED AND & 
RESULTS 
sLINE STATUS ERRORS 

sEXAMINE NEXT LINE 

;SET LINE COUNTER TO SELECTED L 
:CLEAR SECONDARY TRANSMIT FLIP 

GAY FOR CABLE 
7 

ING TT oN S75 FI 
/-—e —~ 

ee ee ee oe ee | eee
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DIDMK=C_MACYL2 271732) L7-MAY-7& 13:35 PAGE 37 SEw COS4 
DIDKKO. PLL 

4 
iss8 VERIFY THAT CLEAR 3) SEND _QND CARRIER ARE SET IF “LINE ENASLE™ 
ig3° "AND TERMINAL ARE SET FOR SELECTED LINE. 

1502 910460 T1OS: = :REFERENCE DESIGNATION 
1503 C1940 OOSO7T 006120 __ MUXIS: CLR SOHMC SR "CLEAR CONTROL REGISTER 
7506 61O4es 042737 980340 177776 gic #340, FS :ENABLE INTERRUPTS 
1505 O10472 013701 91667 . MOV LINE.R1 
1555 010478 die7Ge 900025 MUXISA: MOV #16. Re 216 LINES 
16° 91050e 910177 06076 MOV R1, JOHMCSR _ SELECT A LINE 
1558 519506 G:2777 900003 oDéb072 MOY #LNENA+TRMRDY, IDHMLSR :SET LINE ENASLE +TRMROY 
1503 910514 208077 006064 CLR DOHMCSR “CLEAR CONTROL REGISTER 
1810 610520 595005 MUX1S8: SLR RS :CLEAR EXPECTED RESULT 
1511 010522 O17704 o06060 MOV JOHMLSR, RY :READ LINE STATUS 
15:2 910526 117703 908052 MOVB a@DHKMCSRR3 :READ LINE NUMBER 
1513 S10532 042703 177765 gic 8177760.R3 :CLEAR UNWANTED BITS 
1514 91053§ 920103 CMP R1,R3 IF RECEIVED LINE=SELECTED LINE 
i515 910540 901092 SNE MUXIEC :EXPE“T LINE ENABLE AND 
1516 010542 912705 000143 MOV #LINENA+TRMRDY+CO+CS, RS 
151? -CLEAR TO SEND AND CARRIER ARE SET 
1518 O10S46 Oe040 MUXISC: CMP RY RS :EOMPARE EXPECTED AND 
15iS O1SsG 991403 550 Mux150 :RECEIVED RESULTS 
1520 010552 104001 ERRORL :LINE STATUS ERROR 
1521 910554 104993 SCOPEF 
1522 C1dsS—e 910560 MUX 15D 
1523 910560 OS2777 OOO4C0 O06016 MUXISD: BIS sSTEP, JDHMCSR sUPDATE LINE COUNTER 
i524 010566 005302 BEC R2 :CONTINUE IF ALL CHECKS 
1525 019570 001353 BNE MUX1S5 :ARE NOT DONE FOR THIS LINE 
1623 910672 912705 oo0001 MOV #LINENA,RS :EXPECT LINE ENABLE 
1527 19576 010103 MUXISE: MOV R1,R3 :ON SELECTED LINE 
i528 010600 010177 906000 MOV R1: JDHMCSR >SELECT LINE 
153 615604 042777 O00052 oos774 BIC STRMROY, IDHMLSR :CLEAR TERMINAL 
1530 910612 105227 000000 INCE sat :OELAY FOR CABLE 
153: 10616 601375 BNE 4 :OITTO 
1532 915620 617704 oos7Ee2 MOV JOHMLSR, RY :READ LINE STATUS REGISTER 
1533 919624 20504 CMP RS, RY :ONLY LINE ENABLE SHOULD SE 
1835 10626 69140: 859 MUXISE :SET ON THIS LINE 
1835 010630 04001 RRORL sLINE STATUS ERROR 
1536 O:0€32 104002 MUXISF: SCOPE -CHECK FOR ITERATIONS, LOOP 

— eee e+ _
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1537 
i538 
1533 
1549 7 
1541 O1DE34 
S42 010634 
iS43 010640 
1544 O10646 
1845 0106Se 
1545 91065 
i547? = 9106$e 
1548 010870 
1549 01067 
i550 010676 
1551 010702 
iSS2 010706 
2553 Q107le 
i854 010715 
is$S O10716 
isss 
1557 Ol0722 
1558 Q19072% 
1559 010726 
1560 910730 
i5$1 O1973e2 
l5é2 91073S4 
1563 O1074%e 
1584 O10744 
1565 O1O746 
1566 010752 
1567 010754 
1568 019760 
1563 CiO76&— 
1570 0€1077e 
1871 916774 
1872 011900 
1573 911002 
i745 O11D08 

weoww 

~ ~
 
qi
nr
ac
 

BB
¢R

4 
“
I
C
o
e
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3
 

Q
n
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005716 
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ooo4Co 
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COSEDE 

OOS™16 

O0S64e 
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T10€: 
MUX1E: 

MUX LBA: 

MUX158: 

MUX16C: 

MUX1ED: 

MUXIBSE: 

MUXISF: 
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;VERIFY THAT RING IS 
;RAND REQUEST TO SEND 

8 
ERRORL 
SCOPE 

DOS 

JDHMCSR 

R1, JOHMCSR 
Rt A eNasee. 3DHMLSR 
JORMCSR 
RS 
JOHMLSR, RY 
JOHMCSR | R3 
8177760,R3 
Ri, 
MUX {UX iSC 
#LINENA+RS+R ING, RS 

R4,R5 
MUX 16D 

eal JDHMCSR 

X1$8 
BLINENA, RS 
R1,R3 
R1, JOHMCSR 
on JOHMLSR 

SDHMLSR, RA 
RS, RY 
MUXIOF 

;REFERENCE DESIGNATION 
CLEAR CONTROL REGISTER 
:ENABLE INTERRUPTS 

316 LINES 
2B ECT A LINE 
:SET LINE ENABL E +RS 
:CLEAR CONTROL REGISTER 
if EAR Pee Te RESULT 
READ LINE STATUS 

TREAD CINE NUMBER 
;CLEAR UNWANTED BITS 
rIF RECEIVED LINE=SELECTED 
EXPECT LINE ENABLE AND 

sRING IS SET 
:COMPARE EXPECTED AND 
;RECEIVED RESULTS 
sLINE STATUS ERROR 

;UPDATE LINE COUNTER 
SCONTINUE IF ALL CHECKS 
SARE NOT DONE FOR THIS LINE 
SEXPECT LINE ENABLE 
ON SELECTED LINE 
'SELECT LINE 
SStEAR REQUEST TO SEND 
:DELaY FOR CABLE 
D 

s READ LINE STATUS REGISTER 
s ONLY LINE ENABLE SHOULD SE 
:SET THIS LINE 
SPINE STATUS ERROR 
:CHECK FOR ITERATIONS, LOOF 

LINE 
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005570 

005534 

005530 
00SS22 
177760 

000031 

co04Co 

c00c01 

005450 
009910 
009900 

005432 

O0S466 

oos444 

T10?: 
MUXL?7: 

MUX17A: 

MUX178: 

MUX17C: 

MUXI17D: 8 

MUXI7E: 

MUX17F: 
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;VERIFY THAT SECONDARY RECEIVE IS SET IF “LINE ENABLE” 
3AND SECONDARY TRANSMIT ARE SET FOR SELECTED LINE. 

;REFERENCE DESIGNATION 
JOHMCSR :CLEAR CONTROL REGISTER 
#340, PS ‘ENABLE INTERRUPTS 
LINE, RI 

216 LINES 
at Boat :SELECT A LINE 
ot RENASEECTX, DDHMLSR :SET LINE ENASLE +SECTx 
SDHMCSR :CLEAR CONTROL REGISTER 
RS : CLEAR EXPECTED RESULT 
JOHMLSR, RY READ LINE STATUS 
ZOHMCSR:R3 :READ LINE NUMBER 
8177760,R3 !CLEAR UNWANTED BITS 
Ri. ee :IF RECEIVED LINE= SELECTED LINE 

‘EXPECT LINE ENABLE AND 
ML THENASSEC TX+SECRX RS 

sSECONDARY RECEIVE IS SET 
RY RS : COMPARE EXPECTED AND 
MUXL?7D -RECEIVED RESULTS 

LINE STATUS ERROR 

;UPDATE LINE COUNTER sSTEP, JDHMCSR 
Re :CONTINUE IF ALL CHECKS 
MUX178 :ARE NOT DONE FOR THIS LINE 
gL INENA, 3 EXPECT LINE ENABLE 
RI,R3 :ON SELECTED LINE 
R1’ 3DHMCSR >SELECT LINE 
asECTA, JCHMLSR ; CLEAR SECONDARY TRANSMIT 
#0 DELAY FOR CABLE 
-4 :OITTO 

JOHMLSR, RY :READ LINE STATUS REGISTER 
RS,RY :ONLY LINE ENABLE SHOULD SE 
MUX? :SET ON THIS LINE 

:LINE STATUS ERROR 
:CHECK FOR ITERATIONS, LOOF 

SES 00S6 
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1615 
1616 ; MODEM eal ® " oA, ier wate 103A TYPE MODEMS - 
161: : ANSWER STAT TED_IN AUTO-ANSWER MODE 
1618 :THIS TEST VERIFIES” He ENN CT_AND DISCONNECT "OPGUENCES 
1P34 :USING THE MODEM CONTROL TO CONTROL 103A TYPE MODEMS 

1$2) ;NOTE: IF THE DM11-AA IS NOT CONNECTED TO THE 
loee !DISTRIBUTION PANEL, AN M974 DMI1 MAINTENANCE JUMPER 
1$23 . : SHOULD BE INSTALLED IN SLOT 81 OR B3 OF THE DISTRIBUTION 
1§24 :PANNEL TO PREVENT A POSSIBLE LONG SPACE , 
iPS? :DISCONNECT FROM HANGING UP THE MODEM 

lee? 
1628 011164 T2090: ; REFERENCE DESIGNATION 
1629 011164 pogggS . ST1O3A: RESET Z INITIALIZE INTERFACE 
1630 011166 Ole? OOOs4o 177775 MOV 834C,PS OTSABLE LL INTERRUPTS 
2631 011174 104004 TYPE : TYPE “1038 MODEM CONNECT- 
1$32 911176 O17142 . MT1O03T : DISCONNECT TEST” 
1633 011200 OQee737 000176 016620 CMP #SWREG , SWR 
1634 011206 601001 BN 1$ 
1635 Olle10 1040eS CNTLUU 
1636 OQOllele Q12727 011230 913020 15: MOV #T103A,FATRET ;SET UP FOR FATAL ERROR 
1837 Ollee0 Ole737 Olleec& O0ee04 _ MOV #571038, KRET :SET UP FOR LINE CHANGE 
1638 QOll2e6 104017 ST1038: GETLNS : INPUT ORIGINATE AND 
1639 a: : AND ANSWER LINE NUMSERS 
1640 911230 104020 T1O3A: SETUP :SET UP TO RECEIVE INTERRUPTS 
1641 TWAIT FOR RING 
le4e Olle3e Olle42 T1038 :GO HERE IF RING OK 
1643 011234 011236 T1O3Al :GO HERE IF NO RING 
1644 011236 1040ie T1O3A1: ERROR :NO RING WITHIN S MINUTES 
Pip O21e40 000772 BR ST1038 : SELECT NEW LINES AND REDIAL 

1647 ; CHECK FOR RING INTERRUPT ON SELECTED ANSWER LINE 
1648 : IF AN INCORRECT TRANSITION OCCURS, THE PROGRAM 
1645 ;WILL TYPE AN ERROR MESSAGE, AND THE OPERATOR 
1590 WILL BE REQUESTED TO RESELECT LINES AND RESIAL 

=] 

1652 Olle42 10402! T1038: CKRING ;CHECK FOR RING INTERRUPT 
1653 :0N Y ON_ANSWER LINE 
1654 NO TRANSITIONS ON 
1655 ‘ORIGINATE LINE 
1656 Olie44 Oll2ée T103C ; $0 HERE IF TRANSITIONS 
1657 ;ARE CORRECT 
1658 Oile46 Oliese T10381 :GO HERE IF INCORRECT 
1659 : TRANSITION ON ANSWER LINE 
1660 011250 011256 T10382 :GO HERE IF INCORRECT TRANSITION 
1661 i :O0N ORIGINATE LINE 
lé62 QileSe 104014 T103B1: ERRORT : TRANSITION ni ON ANSWER LINE 
1663 Q11254 000207 RTS PC : CONTINUE CHECKING 
1664 011256 104014 T103B2: ERRORT : TRANSITION ERROR ON ORIGINATE LINE 01 
1665 OClle60 000762 BR $71038 RESELECT LINES AND REDIAL 



1670 Ollebe 

172 011270 

1s74 . 01127! 
1§75 91130C 

1680 011302 

1683 011304 

£ 
1687 011306 

1630 
1681 911310 
1632 
1833 
1694 011312 
195i 
196 
1697 911314 
1698 
1899 O11316é 
1700 011320 
1791 Qll3ee 
1702 Oil3e4 
1703 0113e6 
1704 9011330 
1705 011332 
1708 011334 
1707 011336 
1708 O1l3s? 
1758 Oll34e 
1710 91i344 

+ 

013777 

0S2777 

104026 
104922 

104023 

000143 

000143 

100006 

ooo00& 

011326 

457347 

L7-MAY-76 13:35 PAGE 41 

O18676 005314 

poccd2 005310 

GOS 

;SET_ TERMINAL READY ON SELECTED ANSWER LINE 
;WAIT FOR TRANSITIONS TO OCCUR ON SELECTED LINES 

T103C: MOV LINANS, IDHMCSR :SET LINE COUNTER TO 
"ANSWER LINE NUMBER 

SIS #TRMRDY , IDHMLSR SET TERMINAL READY ON 
anne SELECTED ANSWER LINE 

a 

WAITRN :WAIT FOR TRANSITIONS TO OCCUR 

: CHECK FOR CORRECT STATUS AND TRANSITIONS ON 
SELECTED ORIGINATE AND ANSWER LINES 

CKTRAN sCHECK TRANSITIONS AND 
“STATUS ON SELECTED 
!ANSWER AND ORIGINATE LINES 

CO+CS+L INENA+TRMRDY :EXPECT CARRIER, CLEAR TO SEND, 
‘LINE ENABLE AND TERMINAL 

iy READY STATUS BITS SET ON 
!ANSWER LINE 

CO+CS+L INENA+TRMRDY EXPECT EARRIER, CLEAR TO SEND, 
- !CINE ENABLE “8. TERTINAL 
READY STATUS BIT 
ORIGINATE LINE 

RINGF+XCO#XCS EXPECT CBRRIER CLEAR TO SEND 
!AND POSSIBLE RING TRANSITIONS 
ON ANSWER LINE 

XCO+XCS ‘EXPECT CARRIER AND CLEAR 
:T0 SEND TRANSITIONS ON 
: ORIGINATE rs 

T1030! GO HERE ON ANSWER LINE STATUS ERROR 

T1i03D2 :GO0 HERE ON ORIGINATE LINE STATUS ERROR 
710303 :GO HERE ON ANSWER LINE TRANSITION ERROR 
T10304 :GO HERE ON ORIGINATE LINE TRANSITION ERROR 
TIO3E :G0 TO NEXT TEST IF NO ERRORS 

T103D1: ERRORS [ANSWER LINE. STATUS ERROR 
RTS PC :CONTINUE CHECKING 

T10302: ERRORS !ORIGINATE LINE STATUS ERROR 
RTS PC : CONTINUE CHECKING 

710303: ERRORT SANSWER LINE TRANSITION ERROR 
RTS mC :CONTINUE CHECKING 

T10304: ERRORT :ORIGINATE LINE TRANSITION ERROR 
RTS re :CONTINUE CHECKING 
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1711 
i7le :SET UP TO TEST DISCONNECT SEQUENCE 
1713 : THE PROGRAM WILL REQUEST THE OPERATOR TO TYPE A CHARACTER 
1714 ?TO INITIATE THE DISCONNECT SEQUENCE 
1715 :THE OPERATOR MAY MANUALLY SWITCH THE DATA SETS FROM 
1718 :DATA TO TALK MODE AS MANY MES AS DESIRED 
171? :BEFORE THE SWITCH SEETIN IS MACE 
1718 !ANY TRANSITIONS DETECTED DURING THIS TIME WILL BE 
1743 :REPORTED BY TYPEOUT 

1721 011346 104004 TIO3E: TYPE :TYPE “STRIKE ANY TTY KEY 
Yee 011350 917405 n MDISC :TEST DISCONNECT” 
1723 011352 912737 000340 17777 MOV #340 ‘LOCK OUT INTERRUPTS 
1724 011360 012777 013042 O0Se2le MOV eeaNTVe. QDHMVEC ;SET UP tO DETECT TRANSITIONS 7 
1725 sBEFORE DISCONNECT SEQUENCE STARTS 
178g 011385 012737 O11408 016724 MOV 8TiO3ES, RNGRET $SET UF DUNMY RETURN FOR 
1727 
1728 011374 012777 o00140 ocSeD2 MOV BSCNENA+INTENA, IDHMCSR :SET SCAN ENSBLE AND INTERRUPT ENABLE 
1729 O11402 905037 177776 CLR PS ALLOW INTERRUPTS 
1730 011406 095077 905200 T1O3ES: CLR JTKDBR 
1731 011412 105777 905172 1g: TSTB = ATKCSR ;WAIT FOR TTY TO HIT 
1732 011416 100375 BPL 13 , 
1733 011420 005777 005166 TST JTKOBR 
1734 011424 012727 000340 177776 MOV #340, PS sSTART DISCONNECT SEQUENCE 
1735 911432 005077 005146 CLR JDHMCSR ?CLEAR CONROL REGISTER . . 
1736 911436 013777 016674 905140 MOV LINORG, JDHMCSR ‘SET LINE COUNTER 10 SELECTED ORIGINATE LINE 
1737 011444 O42777 900002 005134 SIC #TRMRDY , 2DHMLSR :SET TERMINAL READY ON SELECTED LINE 
1738 611452 104026 CKINTT a 
1739 911454 104022 WAITRN ;WAIT FOR TRANSITIONS TO OCCUR 
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1764 011502 
1765 911504 
1766 011506 
1767 611510 
1768 011512 
1763 011515 
1770 O11516 
i771 011520 
1772 
1773 O115z2 
1774 911522 
1775 011524 
1778 011526 
1777 011532 
1778 O11534 

La a a 

104023 

000083 

oc0001 

OO0000E 

O00006 

011502 

011506 

Apgzar 

104004 
017327 
emits 016622 
104Ce2 
000137 011226 

T1O3E1: 3 

T103Ee2: E 

TLOSES3: 3 

T1O3E4: 
R 

Te0l: 
TIOSEN: 

L7-MAY-7S 13:35 PAGE 43 
105 

;CHECK FOR CORRECT STATUS AND TRANSITIONS ON SELECTED 
;ORIGINATE AND ANSWER LINES 

CKTRAN 

LINENA+TRMRDY 

LINENA 

XCO+XCS 

XCO+XCS 

T103E1 

T103Ee 

TSTNO 

ST1038 

3 CHE GI TRENT TRS AND 
STATUS ON SELECTEC 
; ANSWER AND operas oes 
; EXPECT LIN FN cut 
: TERMINAL REA sf Tus. BITS 
:SET_ON ANSWER LINE 
:EXPECT LINE ENABLE STATUS BIT - 
SET ON ORIGINATE LINE ° 
EXPECT CARRIER AND CLEAR 
:T0 SEND TRANSITIONS ON 
ANSWER LINE 
sEXPECT CARRIER AND CLEAR 
:TO_SEND TRANSITIONS ON 
SORIGINATE LINE 
G0 HERE ON ANSWER LINE STATUS ERROR 

;GO HERE ON ORIGINATE LINE STATUS ERROR 
GO HERE ON ANSWER LINE TRANSITION ERRGR 

SEQ 0060 

:GO HERE ON ORIGINATE LINE TRANSITION ERROR 
:G0_TO NEXT TEST IF NO ERRORS 
ANSWER LINE STATUS ERROR 
CONTINUE CHECKING 
:ORIGINATE LINE STATUS ERROR 
3 CONTINUE CHECKING 
ANSWER LINE TRANSITION ERROR 
CONTINUE CHECKING 
;ORIGINATE LINE TRANSITION ERROR 
CONTINUE CHECKING 

sREFERENCE DESIGNATION 
; TYPE * 103A TEST. COMPLETE” 

;CLEAR TEST NUMBER FOR LOOPING 

; SELECT NEW LINE NUMBERS AND 
RESTART TEST 
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1780 
1781 ;MODEM CONTROL ON LINE TEST USING 202¢ TYPE MODEMS 
1782 ANSWER. STATION. TO BE QPERATED_ IN AUTO-ANSHER MODE 
1783 ;THIS TEST VERIFIES THE CONNECT AND DISCONNECT SEQUENCES 
1784 ;USING THE MODEM CONTROL TO CONTROL 20eC TYPE MODENS 
1786 ;ALSO TESTED ARE LINE TURN-AROUND AND 
178? ;SECONDARY TRANSMIT-SECONDARY RECEIVE 
1783 011540 1300; ;REFERENCE DESIGNATION 
1780 011540 ooo005 __. ST202A: RESET SINITIALIZE INTERFACE 
1781 O11542 912737 000340 i77776 MOV #340, PS ;DISABLE ALL INTERRUPTS 
1782 011550 104004 TYPE ;TYPE “2026 MODEM CONNECT- 
1783 011552 017213 MT202T ;DISCONNECT TEST” 
1794 011554 022737 000176 016620 CMP s#SWREG, SWR 
1795 011562 001001 BNE 18 
1798 011564 104026 CNTLUU 
1797 11566 012737 O11604% 013020 18: MOV #72020, FATRET ;SET UP FOR FATAL ERROR 
1798 011574 O1e737 011602 od2204 MOV aS T2028, KRET ;SET UP FOR LINE CHANGE 
1783 011602 104017 ST2028: GETLNS SINPUT ORIGINATE AND 
1800 SANSWER LINE NUMBERS 
1801 O1160% 104020 T202A: SETUP ;SET UP TO RECEIVE INTERRUPTS 
1802 -  ;HAIT FOR RING 
1803 O11606 O11S16 T20eB :GO HERE IF RING OK 
1804 O11610 O11612 TedeAl ;GO HERE iF _NO RING 
1805 Oilei2 104012 T202A1: ERROR [NO RING WITHIN S MINUTES 
1e0g O1ie14 Ooc77e BR = ST2028 SELECT NEW LINES AND REDIAL 
igog ;CHECK FOR RING INTERRUPT ON SELECTED ANSWER LINE 
1809 SIF AN_INCORRECT TRANSITION OCCURS, THE PROGRAM 
1810 ;WILL TYPE AN ERROR MESSAGE, AND THE OPERATOR 
ig SWILL BE REQUESTED TO RESELECT LINES AND REDIAL 
1813 O11616 104021 T2028: CKRING :CHECK FOR RING INTERRUPT 
1814 ONLY ON ANSWER LINE 
1815 SAND NO TRANSITIONS ON 
1816 SORIGINATE LINE 
1617 011620 011636 Te02¢ as If “TRANSITIONS 
1819 O11622 011626 T202B1 ;GO HERE IF INCORRECT 
1820 ; TRANSITION ON ANSWER LINE 
182] 011624 011632 T20282 ;GO HERE IF INCORRECT 
1822 S TRANSITION ON ORIGINATE LINE 
1823 Q1126 104014 120281: ERRORT SANSWER LINE TRANSITION ERROR 
1824 011630 000207 RTS PC : CONTINUE CHECKING 
1825 O1i632 104014 T202B2: ERRORT SORIGINATE LINE TRANSITION ERROR 
1826 011634 000762 BR ST20e8 SRESELECT LINES AND REDIAL 
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i84S 011674 

1848 011676 

1850 
1851 
1852 011700 
1853 
1854 
1855 011702 
1856 
1857 
1858 011704 
1859 011706 
1860 O11710 
1861 Oli7ie 
1962 011714 
1863 011716 
1864 011720 
1865 O11722 
1866 011724 
1867 011726 
1868 011730 
1869 011732 
1870 011734 

ee ee 

G1377? 

104022 

104023 

000103 

000147 

109004 

104014 
000207 

17-MAY-7S 

016676 
o0000e 
016674 
000004 

004740 
004734 
004724 
004720 

13:35 PAGE 4S 
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SEQ 0062 

;SET TERMINAL READY ON SELECTED ANSWER LINE 
-SET REQUEST TO SEND ON SELECTED ORIGINAT LINE 
WAIT FOR TRANSITIONS TO OCCUR ON SELECTED LINES 

T202c: MOV LINANS, JDHMCSR , ;SET LINE COUNTER TO ANSWER LINE 
SIS #TRMRDY. JDHMLSR :SET TERMINAL READY ON ANSWER LINE 

T2020: MOV LINORG, JDHMCSR: SET LINE COUNTER TO ORIGINATE LINE 
BIS aT #RS, JOHMLSR -SET REQUEST TO SEND ON ORIGINATE LINE 

WAITRN ;WAIT FOR TRANSITIONS TO OCCUR 

sCHECK FOR CORRECT STATUS AND TRANSITIONS ON 
-SELECTED ORIGINATE AND ANSWER LINES 

CKTRAN :CHECK TRANSITIONS AND STATUS 
:ON SELECTED ANSWER AND 
:ORIGINATE LINES 

CO+L INENA+TRMRDY EXPECT CARRIER LINE ENABLE 
:AND TERMINAL READY STATUS 
“BITS SET ON ANSWER LINE 

RS+C0+CS+LINENA+TRMRDY -EXPECT REQUEST TO SEND, CLEAR 
:TO SEND, CARRIER, LINE ENABLE 
!AND TERMINAL READY STATUS SITS 
:SET ON ORIGINATE LINE 

RINGF+XCO ‘EXPECT CARRIER BND POSSIBLE 
:RING TRANSITIONS ON 
ANSWER LINE 

XCO+XCS ‘EXPECT CARRIER AND..CLEAR’ 
:TO SEND TRANSITIONS ON 
‘ORIGINATE LINE 

T2020! :GO HERE ON ANSWER LINE STATUS ERROR 
Ted2De2 :GO HERE ON ORIGINATE LINE STATUS ERROR 
T202D3 :GO HERE ON ANSWER LINE STATUS ERROR 
T20204 :GO HERE ON ORIGINATE LINE TRANSITION ERROR 
T202€ :GO TO NEXT TEST IF NO ERRORS 

T202D1: ERRORS “ANSWER LINE SATAUS ERROR 
RTS PC :CONTINUE CHECKING 

T202D2: ERRORS :ORIGINATE LINE STATUS ERROR 
RTS Pc :CONTINUE CHECKING 

T202D3: ERRORT ANSWER LINE TRANSITION ERROR 
RTS PC : CONTINUE CHECKING 

T202D4: ERRORT :ORIGINATE LINE TRANSITION ERROR 
“RTS pc :CONTINUE CHECKING 
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1871 
187 ;SET SECONDARY TRANSMIT ON ANSWER LINE 
1823 :WAIT FOR TRANSITIONS TO OCCUR ON SELECTED LINES 

rd 

i875 011736 013777 016876 OO464O T202E: MOV LINANS, JDHMCSR ;SET LINE COUNTER 70 ANSWER LINE 
187% gi O87 77 oc0010 o04634 BIS AT 1" #SECTX, JDHMLSR :SET SECONDARY RECETVE ON ANSWER LINE 

é¢ rd 

1878 O11754 r040ee2 WAITRN ;WAIT FOR TRANSITIONS TO OCCUR 

1980 :CHECK FOR CORRECT STATUS AND TRANSITIONS ON 
1981 :SELECTED ORIGINATE AND ANSWER LINES 

i883 011758 104023 CKTRAN :CHECK TRANSITIONS AND STATUS 
1884 : : ON SELECTED ANSWER AND 
188s ORIGINATE LINES 
1886 011760 000133 ; SECTX+CO+LINENA+TRMRDY+SECRX — S EXPECT cE CONDARY TRANSMIT 
1997 . :SECONDARY RECEIVE, CARRIER 
1889 :LINE ENABLE AND TERMINAL READY 
1889 :STATUS BITS SET ON ANSWER LINE 
1899 011762 cO0167 SECRX+RS+CO+CS+LINENA+TRMRDY § :EXPECT SECONDARY RECEIVE 
1891 :REQUEST TO SEND, CLEAR TO SEND 
1892 “CARRIER, LINE ENABLE AND 
1993 ‘TERMINAL READY STATUS BITS 
1994 :SET ON ORIGINATE LINE 
1895 011764 oo0001 XSCRX “EXPECT SECONDARY RECEIVE 
1896 : TRANSITION ON ANSWER LINE 
1887 011766 oO0001 XSCRX “EXPECT SECONDARY RECEIVE 
1898 ; TRANSITION ON ORIGINATE LINE 
1899 911770 o1200e2 T202E1 ?GO HERE ON ANSWER LINE STATUS ERROR 
1900 011772 O12006 T202E2 :GO HERE ON ORIGINATE LINE STATUS ERROR 
1901 611774 Oledle T202E3 :GO HERE ON ANSWER LINE TRANSITION ERROR 
i902 011776 O12016 T202E4 :GO HERE ON ORIGINATE LINE TRANSITION ERROR 
1903 0120009 O12022 T202F :G0 TO NEXT TEST IF NO ERRORS 
19904 Ole002 194015 T202E1: ERRORS :ANSWER LINE STATUS ERROR 
1905 012004 000207 RTS PC ; CONTINUE. C CHECKING 
1906 012006 104015 T202E2: ERRORS ‘ORIGINATE LINE STATUS ERROR 
1907 012910 o00207 RTS PC :CONTINUE CHECKING 
1908 012012 104014 T202E3: ERRORT ANSWER LINE TRANSITION ERROR 
1908 612014 600207 RTS PC : CONTINUE CHECKING 
1919 912016 104014 T202E4: ERRORT : ORIGINATE LINE TRANSITION ERROR 
1911 612020 00207 RTS PC :CONTINUE CHECKING 
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1912 
1913 :DROP REQUEST TO SEND ON ORIGINATE LINE 
19145 :DROP SECONDARY TRANSMIT ON ANSWE Rb NE 
191s WAIT FOR TRANSITIONS TO OCCUR ON SELECTED LINES 

1917 012022 013777 916674 OO4SSY T202F: MOV LINORG, JDHMCSR ;SET LINE COUNTER TO ORIGINATE LINE 
1918 012030 oO4e777 900004 aD4sso BIC #RS. JDHMLSR :DROP REQUEST TO SEND 
1919 012036 013777 016676 04540 MOV LINANS, JDHMCSR -SET LINE RRINTER TO ANSWER LINE 
1920 012044 O42777 000010 004534 BIC #SECTX; JDHMLSR :DROP SECONDARY RECEIVE 
1921 O120S2 104026 CKINT 
1322 912054 104022 SAT TRN ;WAIT FOR TRANSITIONS TO OCCUR 

1924 :CHECK FOR CORRECT STATUS AND TRANSITIONS ON 
13es :SELECTED ORIGINATE AND ANSWER LINES 

1927 012056 104023 CKTRAN sCHECK TRANSITIONS AND STATUS 
1928 :ON SELECTED ANSWER AND 
1929 +ORIGINATE LINES 
1930 o1ec60 900003 LINENA+TRMRDY EXPECT its ENABLE AND 
1931 : TERMINAL READY STATUS BITS 
1932 :SET ON ANSWER LINE 
1933 012062 000003 LINENA+TRMRDY “EXPECT LINE ENABLE AND 
1934 TERMINAL READY STATUS SITS 
1935 Ta :SET ON ORIGINATE LINE 
1936 012084 og0005 XCO+XSCRX *EXPECT CARRIER AND SECONDARY 
1937 *RECEIVE TRANSITIONS ON 
1938 ANSWER LINE 
1939 012066 o00007 XCO+XCS+XSCRX “EXPECT CARRIER CLEAR TO SEND 
1940 AND SECONDARY RECEI 
1941 : TRANSITIONS ON ET INATE LINE 
1942 012070 o12102 T202F2 Lt ?GO HERE ON ANSWER LINE STAATUS ERROR 
i943 012072 012106 T202F 3 :GO HERE ON CRIGINATE LINE STATUS ERRORO 
1944 012074 Olelle T202F4 :GO HERE ON ANSWER LINE TRANSITION ERROR 
1945 012076 O12116 T202FS :GO HERE ON ORIGINATE LINE TRANSITION ERROR 
19468 012100 Ol212e T2026 :GO TO NEXT TEST IF NO ERRORS 
1947 Oi2e192 104015 T202F2: ERRORS ‘ANSWER LINE STATUS ERROR 
1948 912104 000207 . RTS PC : CONTINUE CHECKING 
1949 012106 104015 T202F3: ERRORS ‘ORIGINATE LINE STATUS ERROR 
1950 012110 000207 RTS PC ‘CONTINUE CHECKING 
1951 Ole1i2 104014 T202F4: ERRORT “ANSWER LIN TRANSITION ERROR 
1952 012114 000207 RTS PC :CONTINTUE CHECKING 
1953 Oleils 104014 T202FS: ERRORT : ORIGINATE LINE TRANSITION ERROR 
1954 012120 900207 R.S PC ‘CONTINUE SHECKING 

Pier Se tite 
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1955 
1956 
1957 :SET REQUEST TO SEND CN ANSWER LINE 
1958 WAIT FOR TRANSITIONS ON SELECTED LINES 

19680 012122 013777 016676 OO44S4Y T2026: MOV LINANS, JDHMCSR :SET LINE COUNTER T9 ANSWER LINE 
1961 012130 052777 o00004 o044so BIS #RS, JDHMLSR SET REQUEST TO SEND 
1962 012136 104026 CKINTT 
1963 012140 104022 WAITRN ;WAIT FOR TRANSITIONS TO OCCUR 

1965 : CHECK FOR CORRECT STATUS AND TRANSITIONS ON 
1966 :SELECTED ORIGINATE AND ANSWER LINES 

1968 ol2142 104023 CKTRAN CHECK TRANSITIONS AND STATUS 
1969 -ON SELECTED ANSWER AND 
1979 !ORIGINATE LINES 
1971 o12144 000147 RS+C0+CS+L INENA+TRMRDY :EXPECT LINE ENABLE, TERMINAL 
1972 s READY REQUEST ue SEND, CLEAR 
1973 SEND, AND CARRIER 
197 oats BITS SET ON ANSWER LINE 
i975 012146 000103 CO+LINENA+TRMRDY ‘EXPECT LINE ENQBLE, TERMINAL 
1976 _. $READY AND CARRIER STATUS 
197 *BITS SET ON ORIGINATE LINE 
1978 912150 opo0cs XCO+XCS “EXPECT CARRIER AND CLEAR 
1979 :TO SEND TRANSITIONS ON 
1980 ANSWER LINE 
198i oc12152 cooo04 XC0 EXPECT CARRIER TRANSITION 
1982 ON ORIGINATE LINE 
1983 912154 O12166 T20261 GO HERE ON ANSWER LINE STATUS ERROR 
1984 016156 01217 T2026 :GO HERE ON ORIGINATE LINE STATUS ERROR 
1985 012160 Ole17 T2026 GO HERE ON ANSWER LINE TRANSITION ERROR 
1986 Olelée O12202 T20264 :GO HERE ON ORIGINATE LINE TRANSITION ERROR 
1987 Oiel64 O12206 T20eH :GO TO NEXT TEST IF NO ERRORS 
1988 O12166 104015 T202G1: ERRORS ‘ANSWER LINE STATUS ERROR 
1989 012170 000207 RTS PC :CONTINUE TESTING 
1996 012172 1604015 T202G2: ERRORS ‘ORIGINATE LINE STATUS ERROR 
1991 012174 OO0207 RTS PC :CONTINUE TESTING 
1992 O12176 104014 720263: ERRORT “ANSWER LINE TRANSITION ERROR 
1993 2:2200 O00207 RTS PC :CONTINUE TESTING 
1994 Oiee02 104014 T202G4: ERRORT ' ORIGINATE LINE TRANSITION ERROR 
1998S 612204 o00207 RTS PC :CONTINUE TESTING 
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;SET_ SECONDARY TRANSMIT ON ORIGINATE LINE 
;WAIT FOR TRANSITIONS TO OCCUR ON SELECTED LINES 

012208 O13777 018674 OO437O T202H: MOV LINORG, dOHMCSR ;SET LINE COUNTER 70 ORIGINATE LINE 
Cle2i4 OSe77? 900010 OQ04364 BIs #SECTX, dOHMLSA ;SET SECONDARY TRANSMIT 
Olesse 1b40e6 CKINTT 
Olezet 104022 WAITRN ;WAIT FOR TRANSITIONS TO OCCUR 

CHECK FOR CORRECT STATUS AND TRANSITIONS ON 
;SELECTED ORIGINATE AND ANSWER LINES 

O12226 104023 CKTREN ;CHECK TRANSITIONS AND STATUS 
70N SELECTED ANSWER AND 

. ;ORIGINATE LINES 
O12230 000167 RS+CS+CO*L INENRSTRMRD 1 +SECR ;EXPECT LINE ENABLE, TERMINAL 

;READY, REQUEST TO SEND, CLEAR 
70 SEND, CARRIER ANC SECONDARY 
;RECEIVE STATUS BITS SET 
SON ANSWER LINE 

012232 00013 SECTX*CO*LINENATTRMRDY*SECRX © EXPECT LINE ENABLE, TERMINAL 
sREADY, CARRIER, SECONDARY 
I TRANSMIT AND SECONDARY 
SRECEIVE STATUS BITS SET 
ON ORIGINATE LINE 

012234 00000! XSCRX :EXPECT SECONDARY RECEIVE op : TRANSITION ON ANSWER LINE 
012236 000001 XSCRY SEXPECT SECONDARY RECEIVE 

STRANSITION ON ORIGINATE LINE 
O12240 oO12252 T20EH2 :G0 HERE ON ANSWER LINE STATUS ERROR 
Size42 312256 T308H3 :GO HERE ON ORIGINATE LINE STATUS ERROR 
512244 012262 TECEHY :G0 HERE ON ANSWER LINE TRANSITION ERROR 
Diese O12266 T20ZHS :G0 HERE ON ORIGINATE LINE TRANSITION ERROR 
bieeso 512272 __ Teel :G0_T0 NEXT TEST IF_NO ERRORS 
Sizes2 104018 T202H2: ERRORS __ SANSWER LIN STATUS ERROR 
Sizes4 00207 RTS PC SCONTINUE CHECKING — _ 
Sizes_ IDSOIS T202H3: ERRORS SORIGINATE LINE STATUS ERROR 
512260 650257 RTs PC :CONTINUE CHECKING 
Oieebe 104014 T2024: ERRORT ANSWER LINE TRANSITION ERROR 
5izees 00207 TS PC SCONTINUE CHECKING _ 
Sizzse 904374 T2OZHS: ERRORT :ORIGINATE LINE. TRANSITION ERROR 
Size7a 300207 ATS PC SCONTINUE CHECKING 
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;OROP REQUEST T9 SEND ON ANSWER LINE 
—_" ;WAIT FOR TRANSITIONS TO OCCUR ON SELECTED LINES 

012272 OL377? OLS67S 004304 T202I: MOV LINANS, JOHMCSR ;SET LINE COUNTER TO ANSWER LINE 
612309 ose77? 805004 904300 BIC #RS, ZOHMLSR :CLEAR REQUEST TO SEND ; 
Sig30— S137? OI867Y OO4e70 MOV LINORG, JDHMCSR :SET LINE COUNTER 19 ORIGINATE LINE 
Biesi8 S4e77? 80010 od4e64 BIC aSECTX: SDHMLSR :CLEGR SECONDARY TRANSMIT 
O1s322 108026 CKINTT 
Aizse4 1O4Oe2 WAITRN ‘WAIT FRO TRANSITIONS TO OCCUR 

sCHECK FOR CORRECT STATUS AND TRANSITIONS ON 
:SELECTED ORIGINATE AND ANSWER LINES 

012326 104023 CK TRAN :CHECK TRANSITION $ AND STATUS 
ION SELECTED ANSWE AND 
- ORIGINATE LINES 

D1z330 000003 LINENA*+TRMRDY : EXPECT LINE ENABLE AND j 
Bp tg § READY STATUS BITS SET 
ON ANSWER LINE 

012322 900002 LINENA+TRMRDY SEYPECT LINE ENABLE AND y 
- TERMINAL READY STATUS SITS 
:SET ON ORIGINATE LINE 

912334 ooooe7 . XCO+XCS+XSCRX sEXPECT CARRIER, CLEAR TO SEND 
SAND SECONDARY RECEIVE TRANSITIONS 
[ON ANSWER LINE 

012326 ocooces XCO+KSCRX “EXPECT SARRIER AND SECONDARY 
RECEIVE TRANSITIONS ON 
: ORIGINATE LINE 

312349 912352 T20212 °60 SER SN” ANSWER LINE STATUS ERROR 
312342 912356 720213 :G0 HERE ON ORIGINATE LINE STATUS ERROR 
312344 612362 T202T4 -GO HERE ON ANSWER LINE TRANSITIN ERROR 
C1246 012266 T202IS :G0 HERE ON ORIGINATE LINE Tee INSITION ERROR 
Sie3s0 912372 Tetel os :G0 70 NEXT TEST IF NO ERROR 
612352 104015 T202I2: ERRORS :ANSWER LINE STATUS ERROR 
012354 o00207 RTS PC : CONTINUE CHECKING 
Oiess— =1O4dis T20213: ERRORS i ORIGINA TE LINZ STATUS ERROR 
012269 990207 RTS PC CONTINUE CHECKING 
Siess2 104014 T202T4: ERRORT SANSWE LINE TRANS TTION ERROR 
912264 00207 _* RTS € SCONTINUE CHECKING 
FlZze& 10491 T20215: ERRORT : ORIGINATE LINE TRANSITION ERROR 
Cles7o 300207 RTS Pc :CONTINUE CHECKING 
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2080 3 
2081 :SET UP TO TEST DISCONNECT SEQUENCE 
ene ;THE PROGRAM WILL REQUEST THE OPERATOR TO TYPE A CHARACTER 
ae :T0 INITIATE. THE DISCONNECT SEQUENCE 
s:8) THE OPERATOR MAY MANUALLY SWITCH THE DATA SETS FROM 
085 DATA TO_TALK MODE AS MANY TIMES AS DESIRED 

ens sBEFORE THE SWITCH SEETIN Beane T THIS TIME WILL 3E wh ee v i) =0889 ;REPORTED BY TYPEOUT or 
2030 912372 104004 T2027: TYPE sTYPE “STRIKE ANY TTY KEY 
e081 b1e375 sira5s Sela MDISC STEST DISCONNECT” ' 
ese Giga7e Biers? gogso 277 7 Mow #340,PS “LOCK QUT INTERRUPTS A 
ae f Digr7? Dlst4e O 186 MoV STRNTYE, SDHMVEC :SET UP TO DETECT TRANSITIONS 

s iBui2 Ols737 O1DN3e 916724 MOY T2025 RNGRET SET UP DUMMY RETURN FOR RING 

Sa oL24 6 Sler77 oo0 wh ny 1 Ay ae ' wu ae ‘al ;FROM RING INTERRU PT 209 OLEN20 012777 000140 OOMISE MOV BSCNENA+INTENA, JDHMCSR ENABLE LINE SC CANNER 
2098 O12426 005037 17777 Cl "ERP 
2533 Siduss Orsor? Go4154 rzo2ts: RS SKDER ENRGLE” INTERRUPTS 
2190 O13435 105777 So4i4e 18: TSt8 = ITKCSR 
21; HEE LOIS us BFL 1$ 
tak OLe444 09 fe 0d4142 gi 2TKDOSR 

2108 SDISCONNECT SEQUENCE REQUE 
S106 O12450 012737 Q00340 177776 MOV 8340,P “LOC 

ci ieee fear Ge ng 8 RSE as ome 108 S1e46 77 Dibe74 9041 ORG S ; r 0 SELECTED ORIGINAT 
2103 Diese) Merz? dodobe OD4Il0 BIC STEMADY SDHMLSR °SeT T SEAR INGS REGOY. on SE Ee tES ‘sc nti 

ili o12509 :f40e6 CENT 
eil2 O12502 id08022 WRITRN :W&IT FOR TRANSITIONS TO OCCUR 
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2113 
2i15 sCHECK FOR CORRECT STATUS AND TRANSITIONS ON SELECTED 
iis ORIGINATE AND ANSWER LINES 

sti8 g12604 104023 CKTRAN sCHECK TRANSITIONS AND STATUS 
21138 :ON SELECTED ASNWER AND 
2118 ; ORIGINATE LINES 
2120 o1250s o0c003 LINENA+TRMRDY EXPECT its ENABLE AND 
Biel : TERMINAL READY STATUS BITS 
2122 :SET ON ANSWER LINE 
Sies 012510 oco0d1 LINENA EXPECT LINE ENABLE STATUS 
5i54 :BIT SET ON ORIGINATE LINE 
dies o125i2 0000 9 “EXPECT NO TRANSITIONS ON 
Pleo ANSWER LIN Ne 
ele? 012514 900000 0 EXPECT Ho RANSITIONS ON 

si5g o12eS516 ol T2027! SSTRERe Ie aNeueR NE STATUS ERRC &s | 

2130 gigei8 if S230 Teese 8 te RE tf 8 ai ate LINE STATUS SFeoR 
2131 Olesee 912549 Te02J3 2 HERE IF ONSIER LINE TRANSITION ERROR 
2:32 O125e4 912544 Te02T4 G0 HERE IF ORIGINATE LINE TRANSITIONS ERROR 
2133 Ol2526 612550 Te0eIN : G0 TO END OF TEST IF NO ERRORS 
2134 912530 104015 T202J1: ERRORS __ ANSWER LINE STATUS ERRORO 
2135 012532 600207 RTS Pc ‘CONT NUE CHECKING 
2136 912534 104915 T222J2: ERRORS :ORIGINATE LINE STATUS ERRROR 
ela? 012536 000207 RTS PC : CONTINUE CHECKING 
2138 O12540 104014 720233: ERRORT “ANSWER LINE TRANSITION ERROR 
2133 912542 090207 RTS po CONTINUE CHECKING 
e140 O1D544 199014 729274: ERRORT : ORIGINATE LINE TRANSITION ERROR 
214) 012546 000207 RTS PC :CONTINUE CHECKING 
ee 

2143 012550 104004 T202IN: TYPE sTYPE “202C TEST COMPLETE” 
2144 912552 417356 MT202A 
Bi4s 632554 [O4026 CKINT 
D146 612556 C0137 oc1isce IMP ST2028 :GET NEW LINE NUMBERS Siu »RESTART TEST 
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017704 

0104CS 
042705 

104916 
000471 

032704 

052737 
032704 

001403 
052737 
032704 

001c4%4 
104016 
000434 

17-MAY-76 

OO4C1s 

177760 
018674 

018878 
00377" 
003766 

100000 

000010 
040090 

0990904 
020000 

000092 
010000 

000901 
170090 

016702 

TRANS: 

ORGTR: 

ORSTRI: 

ORGTRe: 

ORGTR3: 

ORGTR4Y: 

ORGTRR: 

FOG 
13:35 PAGE 53 

;DETECT AND RECORD TRANSITIONS ON SELECTED 
;ORIGINATE AND ANSWER LINES 

; TRANSITION DATA IS STORED IN LOCATIONS ANSFLS AND ORGFLS 
:FOR ANSWER AND ORIGINATE LINES RESPECTIVELY 
;FORMAT OF DATA IS (FOR BOTH LINES) 

;BITO=1,SECONDARY RECEIVE CAUSED INTERRUPT 
;BIT1=1, CLEAR TO SEND CAUSED INTERRUPT 
;81T2=1, CARRIER CAUSED INTERRUPT 
;BIT3=1, RING CAUSED INTERRUPT 

MOV JDHMCSR , RY ;GET LINE NUMBER AND 
; INTERRUPT FLAGS 

MOV RYRS 
BIC #177760, R5 sEXTRACT LINE NUMBER 
CMP LINORG,RS :DID ORIGINATE LINE INTERRUPT 
BEO ORGTR :IF YES, SERVICE 
CMP LINANS RS :DID ANSWER LINE INTERRUPT 

tIF YES, SERVICE 
MOV RS, JDHMCSR 
MOV JDAMLSR, R2 
ERRORN ; INTERRUPT ON INCORRECT LINE 
QR FATEX 

sRECORD TRANSITIONS FOR ORIGINATE LINE 

BIT SRINGF RY ;IF RING CAUSED INTERRUPT, 
BEQ ORGTRI :SET RING TRANSITION SIT 
BIS #10, ORGFLG 
BIT eCOF RY :IF CARRIER CAUSED INTERRUPT 
BEQ ORGTRE ;SET CARRIER TRANSITION SIT 
BIS #4. ORGFLG 
PIT aCSF, 84 :IF CLEAR TO SEND 

:CAUSED INTERRUPT 
REQ ORGTR2 :SET CLEAR TO SEND 

: TRANSITION BIT 
BIS #2, ORGFLG . 
SIT BSECRXF 24 :IF SECONDARY RECEIVE 

:CAUSED INTERRUPT 
SEQ ORGTRY :SET SECONDARY RECEIVE 
BIS #1, ORGFLG c : TRANSITION SIT 
BIT BRINGF+COF+CSF+SECRXF RY _ oo 

:IF NO INTERRUPT FLAGS SET 
BNE TRANEX :EXIT TRANSITION DETECTION 
ERRORN 
BR FATEX 

SE3 0076 
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052737 

032704 

001007 

000177 

17-MAY-7& 

100000 

900010 
040000. - 

009004 
020000 

0000S¢ 
019000 

000001 
170000 

16632 _ 
oococc 

016724 
009140 

003536 
003532 

ANSTR: T SRINGF RY Beg ANGTRL’ 
EIS AN ANSFLG 

ANSTRI: SIT #COF RY 
BEQ ANSTR2 
BIS #4 ANSFLS 

ANSTR2: BIT acSF, RY 

BEQ ANSTR3 

BIS #2, ANSFLG 
ANSTR3: BIT #SECRXF RY 

BEQ ANSTRY 
BIS #1. ANSFLG 

ANSTRY: BIT SRINGE +COF 4CSF4SECRYF, RY" 

BNE TRANEX 
QNSTRR: ERRORN 
FATEX: CLR TSTNO 

POP2sp 
IMP OFATRET 

FATRET: 0 

sEXIT TRANSITION DETECTION 

TRANEX: TST RS 
Bel +6 
MOV RNGRET, (2°) 

TRANXL: Noy .  SSCNENA+INTENA, JOHMCSR 
! 

; TYPE TRANSITION DATA AND RETURN 

TRNTYP: MOV JDHMCSR, DATAL 
MOV JDHMLSR: DATAS 
TYPE 
MTRNDET 
OCTASC 
TRNTAS 
BR TRANX! 

TRNTAB: : 

DATAL 

data 

GO6 
13:35 PAGE S4 

;RECORD TRANSITIONS FOR ANSWER LINE - 

ETA THBNGITTON BYT 
;1F CARRIER CAUSED INTERRUPT 
:SET CARRIER TRANSITION BIT 

:IF CLEAR TO SEND 
; CAUSED INTERRUPT 
;SET CLEAR TO SEND 
TRANSITION BIT 

;IF SECONDARY RECEIVE 
;CAUSED INTERRUPT 
:SET SECONDARY RECEIVE 
TRANSITION BIT 

;IF_ NO_INTERRUPT FLAGS SET 
EXIT TRANSITION DETECTIO 

;IF_RING FLAG WAS SET 
;SET UP SPECIAL RETURN 

;RESTART SCANNER 
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e279 013204 

e281 Ol32le 

2283 013220 
e284 013226 

2286 
2287 
e2se 
22893 
2290 013234 
2291 
eeS2 013242 
e233 013250 
2234 9=013e56 
2295 Ol32be 
2296 013266 
2c37 
2298 013274 
2293 ~Ol3e76 
2300 913300 

aa ese 

ooocte 

000005 
012737 

013777 

012777 

013777 
012777 

012777 

012777 

012737 

104004 
017104 
C0S037 

L7-MaY-7S 13:35 PAGE SS 

000340 

014036 
O14016 

006000 
ocode20 

016624 

016674 

oo90c2 

016676 
000001 

OleSbe 

000340 

013316 

177776 

17777 

003414 
003405 

003372 

CO3366 

093356 
003352 

003336 

003332 
003326 

016724 

GETLIN: 

SETUPS: 

SETUP: 

HO6 

; INPUT ORIGINATE AND ANSWER LINES FROM TELETYPE KEYBOARD 

RESET 
INSTRG 
— 

17 

LINORG 
INSTRG 
NSELANS 
17 
LINANS 
TYPE 
MCRLF 
RTI 

;TYPE "ORIGINATE LINE-" 
‘AND GET LINE NUMBER 

TYPE “ANSWER LINE-" 
SAND GET LINE NUMBER 

sRETURN TO CALLING ROUTINE 

; INITIALIZE INTERFACE 

RESET 
MOV #340, PS ;LOCK OUT ALL INTERRUPTS 

(SP) ,RS 
(RS)4+,NXTTS | 
(RS)+, ERR] 
RS, (SP) 
#CLRSCN+CLRMUX,JDHMCSR ;CLEAR LINE SCANNER AND MULTIPLEXER 
SBUSY  SDHMCSR :WAIT FOR SCANNER TO CLEAR 

ERRFLG 

- ;ENABLE SELECTED LINES 
;SET TERMINAL READY ON SELECTED ORIGINATE LINE 

SETUP: MOV 

MOV 

MOV 
MOV 

LINORG, JDHMCSR ;SET UP TO ENABLE ORIGINATE LINE 
ORIGINATE LINE NUMBER 

BLINENA+TRMRDY,JOHMLSR SET LINE ENABLE AND 
: TERMINAL READY ON ORIGINATE LINE 

LINANS, JDHMCSR :SET LINE COUNTER TO ANSWER LINE 
#LINENA, JOHMLSR :SET LINE ENASLE ON ANSWER LINE 

;REQUEST OPERATOR TO DIAL SELECTED ANSWER TERMINAL 
:SET UP TO RECEIVE INTERRUPTS 
START LINE SCANNER 

MOV 8 TRANS , JDHMVEC :SET UP INTERRUPT VECTOR 
:FOR TRANSITION DETECTION 

MOV #340, IDHMLVL SET UP INTERRUPT SERVICE LEVEL __ 
MOV #SCNENA+INTENA, ODHMCSR ;START SCANNER, ENABLE INTERRUPTS 
CLR ANSFLG :CLEAR TRANSITION DETECTED FLAGS 
CLR ORGFLG 
MOY #SETUPY , RNGRET :SET UP RETURN FROM 

DETECTION OF RING INTERRUPT 
TYPE "REQUEST OPERATOR TO DIAL 

CLR PS :CLEAR PROCESSOR STATUS WORD 

SES 0072 



DZDHK-C MACY1L1 
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2301 013304 
302 013310 
303 913316 

Sane 13228 
2306 RR 
2307 013332 
2308 013336 
2309 13340 
2310 913344 
2311 013346 
2312 013350 
2313 013354 
2314 613356 
e3!S 013362 
2316 013370 
2317 
2318 
2319 
2329 013372 
2321 013374 
2322 013405 
2323 013404 
2324 «(013410 
2325 O0134!e2 
2306 «(D13416 
e327 013422 
2328 013426 
2329 013430 
2230 013432 
2321 013436 
2332 013440 
2333 «012444 
2334 013450 
2335 013452 
2326 013454 
2237 013456 
2338 012462 
2339 «O1S464 

Se 

271732) 

005937 

O22b26 
000177 

17-MAY-7& 13:35 PAGE S& 

018704 

O16 

018702 

016704 

018706 

oco44e 

ooo4s4 
060340 

914036 
014016 
014020 

000019 
0167C0 
016676 

000360 

016702 
016674 

009326 

000346 

201090 918708 

000002 

SETUPY: 

SETUPS: 

CKRNG: 

CKRNGI: 

CKRNGe: 

41080, TINE? ‘EET Up FOR, MINUTE 
Adora ee! TRANSITION H Pee D, 
SETUPB “EXIT WAIT: tOOP 
ORGFLG 
SETUPB 
TIME! ;ALLOW OPERATOR 5 MINUTES TO DIAL 
SETUPY4 
TIME2 
SETUFY 

JERR 

QNXTTS 
#340, +2(SP) 

;CHECK FOR RING INTERRUPT ON SELECTED ANSWER LINE 

(SP),RS 
(RS)4, NXTTS 
(RS)+,ERR1 
(RS) +, ERR2 
RS, ( 
#10, R5 sEXPECT RING ONLY ON ANSWER LINE 
ANSFLG, RY :GET ACTUAL TRANSITION DATA 
LINANS, R3 :SET UP LINE NUMBER 

:DID RING CAUSE INTERRUPT 
RRANCL ;0N ANSWER LINE 
PC, , JERRI 

ORGFLG, RY 
LINORG, R3 
RY 1 
CKRNG2 30 

dJERR2 

ONXTTS 

TION OCCURED 
TE LINE, ERROR 

=
 

D
-
 

—
_
s
 

SEG 0073 



DZDHK-° _MACY11 
ZDHKC .P1 

Le —- 

005037 
005037 
A 7722 
1e737 

000002 

012737 

004777 
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016700 
016702 

13886 0 
000140 
177776 
O1€704 
0000eS 
016704 

016706 

000340 
003014 

014026 
014030 

014024 
014536 

014026 
016676 
002730 
016676 

000124 

016674 

000974 

WAITR: 

ioe 
003062 

¢ 
WAITRR: . 

WAITRI: 
8 

016706 

177776 CKTRN: 

002732 

J 
002704 CKTRNI: , 

JO6 

pa 

Lee Ret 
2 er eitraten acura ea. 

TIME! 
#25, TIME? 
TIMEL 

WATTRI 

O
m
w
m
n
n
m
m
 
m
a
m
 

peane* Spucsr 
JOHMLSR.R 
LINANS, aS 
RS. RY 
cKTRNL 

RR1 
CAORG SDHMICSR 
SOHMLSR,R 
SATA sae 
LINORG, R3 

RPteNe 
PC, JERRE 

;SET UP FOR RETURN 
sFROM RING DETECTION 
START SCANNER 

;WAIT FOR TRANSITIONS OF 
;CARRIER AND CLEAR TO SEND 

;CHECK FOR CORRECT STATUS AND TRANSITIONS ON 
;SELECTED ORIGINATE AND ANSWER LINES 

:LOCK OUT Panes INTERRUPTS 
:STOP LINE SCANNER 

;SET LINE COUNTER TO ANSWER LINE 
;GET ACTUAL ANSWER LINE STATUS 

; COMPARE 

NE COUNTER TQ ORIGINATE LINE ET Ll 
ET ACTUAL ORIGINATE LINE STATUS 

-c 
*x 
34 

; COMPARE 

SEG 0074 
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2386 
2387 sCHECK FOR CORRECT TRANSITIONS ON 
2388 :SELECTED ORIGINATE AND ANSWER LINES 

2390 913724 105737 014033 CKTRN2: TSTB DATA3+1 
2331 013730 100003 ‘ BPL +10 | 
2392 013732 642737 O00010 o1b700 8I¢ #10. ANSFLG 
2393 013740 113704 016700 MOVB  ANSFLG. RY :GET TRANSITION DATA FOR 
2394 013744 113705 014032 MOVB DATA. RS 
2395 913750 913703 016675 MOV LINANS,R3 
23% 013754 O20504 CMP RS. RY :DID CORRECT TRANSITIONS OCCUR 
2397 013756 901402 BEQ CKTRN3 
2398 013780 004777 000036 JSR PC, JERR3 
2399 013764 013704 018702 CKTRN3: MOV ORGFLG, RY :GET TRANSITION DATA FOR 
2400 013770 013705 014034 MOV DATAY, RS 
2491 013774 013703 O16674 MOV LINORG, R3 
2402 014000 O20S04 CMP RS. RY sDID CORRECT TRANSITIONS OCCUR 
e403 o014002 901402 BEQ CKTRNG 
2494 914004 004777 o00014 ISR PC, JERRY 
2405 O14010 O22626 CKTRNY: POP2SP 
2406 014012 000177 oD0020 IMP QNXTTS 
2407 O14016 900000 ERR1: 0 
2408 014020 coD000 ERRe: 0 
2409 O14022 occo900 ERR3: 0 
e4i0 O14024 900000 ERRY: 0 
2411 914026 o00900 DATAI: 6G 
2412 014030 900000 DATAe: 0 
2413 014032 900000 DATAS: O 
2414 014034 900000 paTay: 0 
2415 914036 o00000 NXTTS: 0 
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{wos 

O141le 

000002 
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016630 
000001 

016722 
Olb7e2 

009042 

014334 

000602 
000000 

177001 
020324 
000600 

002432 

016632 

LO6 
13:35 PAGE $9 

;END OF PASS 
UPDATE PASS COUNT 
; TYPE END OF PASS MESSAGE 

EOP: 
INC PASCNT ;UPDATE PASS COUNT 
MOV #1, TSTNO -START AT FIRST TEST OF GROUP 
RESET ‘CLEAR THE WORLD 
CLR FILLA : INIT COUNTER 

13: DEC FILLA “COUNT THE CTR 
BNE 1$ ;BR TIL STALL TIMES OUT 
TYPE : RING BELL 
MEPASS 
MOV 42. Rl “ARE YOU ON ACT11? 
BEQ TSTENT :NO 
RESET . 

LOGICAL: JSR PC, <R1) 
NOP 
NOP 
NOP 
NOP 
IMP TSTENT :GET ADDRESS OF FIRST TEST 

sEMT DISPATCH SERVICE 
!ARGUMENT OF ENT IS EXTRACTED 
?AND USED AS OFFSET TO OBTAIN POINTER 
:TO SELECTED SUBROUTINE 

ENTSRV: MOV (SP). -(SP) ;GET PC OF RETURN 
SUB #2, (SP) *=PC OF EMT 
MOV a(SP), (SP) GET EMT 

EMTOK: ASL (SP) MULTIPLY EMT_ARG BY 2 
BIC #177001, (SP) -CLEAR UNWANTED BITS 
ADD #EMTTOB: (SP) :POINTER TO SUBROUTINE ADDRESS 
MOV a(SP), (SP) SUBROUTINE ADDRESS 
IMP a(SP)+ :G0 TO SUBROUTINE 

CKINT: STB  aTKCSR 
BPL 1$ 
KBDIN 

13: RTI 

SEQ C076 
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2467 014164 
e468 9014170 
e469 O1417e 

DIDHK~CMACYL1 27(732) 

005737 

000137 

poo74e 

005737 
001413 
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001252 

000004 

oo0004 

000004 

014330 
014334 

177776 
000100 
016624 

002000 

040000 

004000 

016636 

016634 
000100 

016632 
016632 

016564 
016634 

016636 
016624 
000100 

000001 

016624 

000004 

002340 

002334 

002324 

002314 

002262 

002212 

016636 

LOOP: 

Ss: 

LOOPS: 

LOOPER: 

LOOPX: 
TSTENT: 

LOOPL: 

FREEZE: 

MO6 

;END OF SUBTEST SERVICE 
:CHECK FOR LOOP ON CURRENT TEST 
:CHECK FOR ESCAPE TQ NEXT TEST ON ERROR 
:UPDATE ITERATION COUNT AND EXIT TO NEXT TEST IF O 

;TEST XDR FLAG (XFLAG) FOR EXISTANCE OF XOR TESTER. 

:SET UP FOR RETURN TO CURRENT TEST 

GET STARTING ADDRESS OF NEXT TEST 
;IF_ADDRESS=0, GO TO END OF PASS 

TST XELAG iI THERE AN XOR TESTER OUT THERE ? 

MOV 4-(SP) :SAVE 4 
MOV #ig.4 SET uP SVC_ ROUTINE 
TST 177060 :GOT SOMETHING LIKE SLAVE SYNC 
MOV {SP)+,4 | :YOU BETCHUM 

POPesP :RESTORE STACK 
HOV (SP)+,4 § RESTORE 4 

JMP LOOPX :GO TO NEXT TEST 
IMP TSTENT :60 

CLR PSW 
BIC #INTENA, JTKCSR 
TST ERRFLG :IF ERROR OCCURED FLAG=1 
BEQ LOOPS :CHECK FOR ESCAPE TO Next TEST 
BIT #SW10, 2SWR IF SW10=1, 
BNE LOOPX : ESCAPE TO” NEXT TEST 
BIT #SW14, ISWR LIF SWI4=! 
BNE LOOPL ; LOOP oN CURRENT TEST 
BIT #SW11,aSWR SW11 
BNE LOOPX INHIBIT = ERATIONS 
DEC ICOUNT ‘UPDATE ITERATION COUNT 
BEQ LOOPX :IF ICOUNT=0, GO TO NEXT TEST 
MOV RETURN, (SP) 
BIC #INTENA, JTKCSR 
RTI sRETURN TO CURRENT TEST 
INC TSTNO :UPDATE TEST NUMBER 
MOV TSTNO.RS -GET TEST N UMBER 
BS RS MULTIPLY TEST NUMBER BY 4 

ADD TSTPNT, RS :GET POINTER FOR TEST ENTRY 
MOV (RS) , RETURN 
BEQ EOP 
MOV (RS)+, (SP) :PUT STARTING ADDRSS ON STACK 
MOV (RS) tCOUNT -GET ITERATION COUNT FOR TEST 
CLR ERRFLG :CLEAR ERROR OCCURED FLAG 
BIC #INTENA, JTKCSR fe 
RTI :GO TO TEST 
MOV #1, ICOUNT :SET UP TO EXIT TEST AFTER LOOP 
BR LCSPER :G0 TO LOOP SERVICE 

;CHECK FOR LOOPING WITH SAME DATA 
:CHECK FOR ESCAPE TO NEXT TEST ON ERROR 

TST 
BEQ 

ERRFLG 
FREEZX 

;IF ERROR FLAG=0, 
:00 NOT TEST FOR ESCAPE 

SEQ 0077 
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le 914426 
2518 O14434 
S19 Q14e36 
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002000 002174 A! 

001000 002164 BIT 
BEQ 

oco009 MOV 
RTI 

oo0o0e FREEZX: ADD 
RTI 

NO6. 

#SW10, dSWR 
LOOPX 
#SWO9, ISWR 
FREEZX 
J(SP), (SP) 

#2, (SF) 

eres oT" NEXT TEST 

: FREEZE SCURRENT DATA 
:GET LOOPING ADDRESS 

; CONTINUE IN CURRENT TEST 

SEQ 0078 
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2523 
eSeS 014456 
eSs0 018462 
eS21 Ol48és 
2532 
233 
2534 
<2: 
esst 
2537 
253s 
e528 
e582 
234) 
242 
e543 
zis 
2585 ClS470 
ESSE D1L4474 
e547 18502 
2588 Ciséic 
2339 
2550 
2551 
2tSe 
SEES 
E>=- 
25S4 

£327 
2sseé 
aaa? 

Bec 
z=cs 
2555 

ESE 
ae 
E252 273 
eseS O1NS1E 

2557 214524 
2ss& Cls#5s2 

—_—— ee eee 

L7-MAy-76 
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BU? 
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;GENERAL ERROR SERVICE 
;ONLY PC OF FAILING TEST IS OUTPUT TO TELEPRINTER 

ERR: CLR ERRFLG ;ALWAYS TYPE ©Cee 
;OF TEST THAT FOILED 

LR ERRMSG 3NQ MESSAGE 
coR ERTAS INO TABLE OF OAT 
5R ERRGEN : OUTPUT | ERROR ME 

; TRANSITION DETECTION ERROR SERVICE 

FORMAT FOR ERROR TYPEOQUT IS 

;XX¥XXXX TRANSITION ERROR 
sEXP REC LINE 
248 82 cc 

i WHERE XXXXXX=PC42 OF CALL TO ERROR ROUTINE 

M. 
$ 

: AA=EXFECTED INTERRUPT FLAGS (CORRESPONDS TO 4 MSG 

BE=RECEIVED INTERRUPT FLAGS (AS ABOVE) 
i CCSLINE ON WHICH ERROR OCCURED | 

eprxt: {LR  ERRFLG SALWAYS OUTPUT ALL | 
014672 MOV aMTRANE ERRMSG I TYPE “TRANSITION ER! 
014704 MOV sERTABL ERTAS s TABLE OF DATA 

ge ERRGEN OUTPUT ERROR MESSAGE 

;ON-LINE STATUS ERROR SERVICE 

;FORMAT FOR LINE STATUS ERROR IS 

;XX\X LINE ERROR 
sEXP . REC LINE 
;RAA | =6OBBGC 

:WHERE XXXXXX=PC+2 OF CALL TO ERROR ROUTINE 
: ARASEXPECTED LINE STATUS AT TIME OF ERROR 
° BES=RECEIVED LINE STATUS AT TIME OF ERROR 
; CCSLINE ON WHICH ERROR OCCURED . 

ERRS: CL ERRFEG sALWAYS OUTPUT ALL DATA 
we72 MOV sMLINE1, ERRMSG :TYPE “LINE ERROR 

sEXP REC LINE” 
704 MOV sERTAS2,ERTA ;TASLE OF DATA 

=5 ERRGEN :OUTPUT ERROR MESSAGE 

SE3 S079 

5F CONTRO 
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C14672 ERRCS: 

ERRLS: 

CO? 
13:35 PAGE 63 

;FATAL_TRANSITION ERROR 
;FORMAT FOR FATAL ERROR TYPEOUT IS 

fe FATAL ERRCR 
CSTAT LSTAT 
:AAAARA 888 

sWHERE XXXXXX=PC+ ALL. 19 ERROR ROUTINE 
: Maen RE SES cES SSNTSOE SeaT ECON CINE THAT INTERRUPTED 
; SS8S=RECEIVED CINE. earns ON LINE THAT INTERRUPTED 

CLP ERRFLG WAYS. OUTPUT ALi DATA 
MOV aMFATAL, ERRMSG ee "FATAL ERRO 

<CSTAT LSTAT™ 
MOV sERTABS, ERTAS :TRBLE OF DATA 
a6 ERRGEN OUTPUT ERROR MESSAGE 

7"CONTROL STATUS” ERROR SERVICE 
;FORMAT FOR CONTROL STATUS ERROR IS 

sXXXXXX STATUS ERROR 
; EXP REC 
;ARSEAR BBESSS 

; WHERE ete 8 OF CALL TO ERROR ROUTINE 
ARAARATEXPECTED coNTROL STATUS AY TIME OF ERRCR 
BESSSS=RECEIVEDLACTUAL). CONTROL STATUS AT TIME OF ERRO 

MOV aMSTATE,EREMSG TYPE E nsravus ERROR 

MOV sERTABS ERTAS Ears OF DATA 
oR ERRGEN :OUTPUT DATA 

;LINE STATUS ERROR SERVICE 

;FORMAT FOR LINE STATUS ERROR IS 

;XXXX LINE ERROR 
: EXP REC LINE SEL 
: AAR bddD CC DD 

SWHERE XXXXXX=PC+2 OF CALL TQ ERROR ROUTINE 
AAR=EXPECTED LINE STATUS AT TIME OF ERROR 
S88: RECEIVED FINE STAIUS BT TIME OF ERROR 
ECSLINE ON WHICH ERROR OCCURED 
BbSTHE LINE ON UMISH THE BROGRAN MAS OPERATING 

MOV SMLINER, ERRMSG 
MOV sERTASS ERTAS 
BR ERRGEN 

SES COEC 
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2822 
e$2s : GENERAL ERROR HANDLER 
eoe4 TYPE PC+2 OF TEST THAT FAILED 
2625 'TYPE ERROR MESGAGE (IF A 
538 :TYPE DATA RELATING TO FA eaters CIF ANY) 

$28 014612 OCSO3T LTTT7S ERRGEN: CLR | PSW 
es29 O14G1S O12777 000109 o0l7S4 MOV sINTENA aTKCSR 
2630 014824 32777 020000 00176 IT #SW13, 2SWR s1F SW13=1, 00 NOT 
2831 314832 O01026 NE .2 (PE ERR aoe MESSAGE 
esse 14634 O21S37 o1sess CMP (SP) ,SAVPC : SAME ERROR AGAIN 
essa 014642 301402 EQ +6 
sss4 014642 505037 o1sso4 ~~ CLR ERRFLG 
2535 C1464 104005 SAvOsP 
2536 014650 905737 o1sse4 TST ERRFLG :IF ERROR OCCURED FLAG=1, 
2637 014854 901007 BNE 1 :TYPE DATA ONLY 
sae O14s56 104006 OCTASC ‘TYPE PC+2 OF CALL TO ERROR ROUTINE 
2639 514660 014752 ERTARO 
2640 014662 COS737 o14672 TST ERRMSG 
2641 O14e6€ 691497 REQ 2 
2642 O14e7O 104004 TYPE : TYPE ERROR MESSAGE 
2643 O14E72 OHo0000 ERRMSG: 0 
2645 0148749 OOS737 014704 TST ERTAR 
ee4s 914700 01402 REO 2 
2546 614702 104056 OCTASC :TYPE DATA 
D647 514704 900959 ERTAS: 5 
e578 014706 1048007 .e! RESOS sRESTORE RO-RS 
i~4~) 

e550 sERROR HALT SERVICE 

e652 14710 032777 100000 O01702 .3: BIT #SWiS, SR :IF SW15=0, DO NOT 
2e53 O147is 801406 BEQ 4 THAL? ON ERROR 
2654 014720 900099 HALT sHALT AND DISPLAY ADDRESS OF FQILING TEST 
SESS 014722 922727 oOO0I7S o16s20 CMB BSWREG, SWR 
Ss5& 914730 O01001 BNE 4 
2657 914732 104026 CNTLUU 
265 O147324 012737 900001 Clese4 .4: MOY #1,ERRFLS »SET ERROR OCCURED FLAG 
2655 014742 O42777 000100 dOle4c BIC sINTENA, aTKCSR 
2s&5 214750-.S000Ce RTI RETURN TO TEST 
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ERTABO: 

6S 
E07 

;fASLE S OF DATA FOR ERROR TYPEOUT 

; TABLE FOR TRANSITION STATUS ERROR 

1 
6 
SAVPC 

ERTSB1: 3 
é 
AVRS 

SAVR4 
é 
SAVR3 

ERTRB2: 3 

ERTAB3: 

ERTABY: 

ERTABS: 

SWRTB: 

: 
SAVRS 
SAVRY 
E 
SAVRS 

SAVERY 

SAVR3 
e 

W
W
I
 

§ - 

SAVRS 

6 
SAVR4Y 
4 
3 
SAVRS 
3 
SAVRY 
2 
SAYR3 
re 
SAVR1 

1 
a 
SWREG 

;CONTAINS EXPECTED TRANSITION STATUS 

;CONTAINS RECEIVED TRANSITION STATUS 

;CONTAINS NUMBER OF LINE WHERE ERROR OCCURED 

:CONTAINS EXPECTED LINE STATUS 

;CONTAINS RECEIVED LINE STATUS 

;CONTAINS NUMBER OF LINE WHERE ERROR OCCURED 

;CONTAINS EXPECTED CONTROL STATUS 

;CONTRINS RECEIVED CONTROL STATUS 

:CONTAINS EXPECTED LINE STATUS 

;CONTAINS RECEIVED LINE STATUS 

;CONTAINS NUMBER OF LINE WHERE ERROR OCCURED 

;CONTAINS NUMSER OF LINE UNDER TEST 
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2718 015130 
2718 915134 
e720 015136 
e721 015142 
Sree O15146 
Svea 915150 
e754 015152 
e725 15154 
2726 

e727 
2728 
e723 Si 
2730 Sl 
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2732 51 
e733 $13 
2734 52 
e725 O152 
2736 Se 
2737 S2 
2738 Se 
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005002 

00S$937 
O1e737 

009009 
000009 
000000 

L7-MA\-76 

000995 
000002 

01S42e4 

016660 

009109 
015260 

oc0001 

Oi61S4 

015254 
015256 
015260 

015430 

000015 

001356 

FO? 
13:35 PAGE 66 

;CONVERT OCTAL TO ASCII AND 
;OUTPLT ON TELETYPE 

OCTASN: MOV a(SP),RS 
ADD 82, (SP) 
MOV #10, RADIX 
MOV aMBCD+2, RY 
MOV (RS)+, WROCNT 

OCTASL: MOV (R5)+; CHRCNT 
MOV 3(RS)+, BINWROD 
CONVERT 
DEC WRDCNT 
NE OCTAS! 
MOV #100, (R4) 
TST SMLN 
NE 1$ 
TYPE 
MBCD 

1$: RTI 

CNTLU: CLR TMP 
MOY #1, TMP2 

#1, SMLN 

INSUF , #15 
1$ 

MOV TMP1, aSWR 
TMP2 

LR SMLN 

;GET POINTER TO TABLE CF DATA 

;SET UP POINTER FOR CONVERTED DATA 
;GET NUMBER OF WORDS TO SE CONVERTED 
:GET NUMBER OF DIGITS IN WORD 
;GET DATA_TO BE CONVERTED 
;CONVERT TO ASCII . 
iF ALL ATA IS NOT CONVERTED 
; CONTINUE 
;PUT TERMINATOR AT END OF MESSAGE 

;OUTPUT_ CONVERTED DATA 
YPE 310 TELET 

;RETURN TO CALLING ROUTINE 

SES 9083 



DIONK=-C_MACY11 2 
DIDHKC. 

17 -MAY-76 

BE 
COOSED 
C:5426 

016662 

003040 

015426 
015426 

000021 

01S426 

015430 
015424 
015426 

015426 
O1s4e4 

occoo4 

C1S426 

015430 

015404 

015430 

015426 

O166S6 

BINASS: 

BINASA: 

BINASB: 

DIVIA: 

DIVIC: 

DIVCNT: 

GO7 
13:35 PAGE 67 

; INTEGER BINARY TO ASCII CONVERSION COMMON ROUTINE 

MOV CHRCNT RQ SET UP COUNT FOR prsiTs TO BE CONVERTED 
MOV #TEMTAB,RI T UP POINTER A TEMPORARY STORAGE 
EXTRACT EXTRACT ONE DIG 
ADD #60, DIGIT :CONVERT FROM in TO ASCII 
MOVB DIGIT, (R1)+ ; STORE DIGIT 
DEC RO ‘IF ALL DIGITS NOT DONE, 
BNE BINASA : CONTINUE 
MOVB  -(R1),(R4)+ “REVERSE ORDER OF DIGITS 
DEC CHRCNT -IF ALL CHARACTERS ARE NOT 
NE BINASB "IN ORDER, CONTINUE 
MOVB #40, (R4)+ INSERT SPACE AFTER LAST DIGIT 
RTI RETURN TO CALLING ROUTINE 

:SINGLE PRECISION UNSIGNED DIVIDE LOOP 

CLR DIVIDH 
CMP DIVIDH, DIVIS 
BHIS  DIVIB 
MOV #17. ,DIVONT 
8R prvré 
CMP DIVIDH, DIVIS 
BLO OIVIC 
Sug DIVIS, DIVIDH 
ROL DIVIDL 
ROL DIVIDH 
DEC (PC }+ 

BNE DIVIA 
ROR DIVIDH 
COM OIVIDL 
RTI 
HALT 
0 
0 
0 

/SAVE PC OF TEST THAT FAILED AND RO-RS 
Mov -«-4(SP), SAVPC 
SSAVE RO-RS 
MOV RS, SAVRS 
MOV R4* SAVRY 

MOV RO, SAVRO 
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DZOHKC.PLl 

2805 
2807 
2858 
2803 O1SY72 013700 
2810 O1587§ 01370 
3811 015502 61370 
3812 15506 013703 
2813 015512 013704 
2814 015518 013705 
esis 015522 od0002 
e816 
2817 
2318 
2819 915524 O17605 
2820 015530 dbe715 
2821 915534 105777 
2822 915540 100375 
2823 O15542 122765 
2824 015550 001405 
2825 015552 125765 
2826 O15560 001401 
2827 O15562 00 
2828 O15564 004737 
2825 915570 122715 
2830 015574 001001 
282: 015576 o00002 
2832 015600 122715 
2833 015604 001406 
2834 915606 120715 
2835 015612 001403 
2836 O15614 112577 
2637 015620 000745 
2638 915622 142715 
2839 015626 158715 
2846 015632 000770 
2841 
2842 
3843 
3644 
845 915624 113737 
2846 015642 11377 
2647 Si5650 105777 
S42 015654 190375 

O15t5_ 105337 
31 515664 000207 

O1S665 

ce 
853 015666 
a) O1l6 
61 015670 CieS37 

HO? 
L7-MAY-78 13:35 PAGE 68 

009000 
009002 
001954 

009812 

000015 

000040 
000019 

016720 
0167e1 
000746 

016722 

015714 

RSOS: 

TYPER: 

TYPERA: 

177777 

177777 

1$: 
es: 

TYPERL: 

TYPER2: 

TYPECL: 

Ol$7ee TYFILL: 
000746 158: 

es: 

INSTR: 

;RESTORE RO-RS 

MOV SAVRO, RO 

MOV SAVRY: RY 
MOV SAVRS RS 
RTI 

; TELETYPE OUTPUT ROUTINE 

MOV a(SP) RS GET POINTER TO MESSAGE (ON STACK) 
ADD #2, (SP) CORRECT STACK FOR RETURN 
TST8  aTPCSR :WAIT FOR TELEPRINTER READY 
BPL TYPERA 
CMPB sa 2,, -1 (RS) -WAS LAST ONE AL.F. ?? 
BEQ 1$ :BR IF YES 
CMPB #15, -1(R5) :WAS LAST ONE AC.R. ?? 
BEQ 1$ :8R IF YES 
BR 2 :CONTINUE IF NEITHER 
JSR PC. TYFILL GO OUT PUT FILLERS 
CMPS —s-«# 10, (RS) :IF CHARACTER IS NOT TERMINATOR, TYPE IT 
BNE TYPER1 
RTI ;CHARACTER IS TERMINATOR, EXIT 
CMPB ss #42, (RS) IF CHARACTER=42, 
BEG TYPECL :TYPE LINE FEED 
CMPB) =—s«w45, (RS) LIF CHARACTER=4S 
BEQ TYPECL :TYPE CARRIAGE RETURN 
MOVB (REIS 3TPDER ;GET CHARACTER 
BR TYPERA :TYPE IT 
BICB #40, (RS) s CONVERT ‘CODE OF 42 OR 45 
BISB = & 10: (RS) :19 12 OR 15 
BR TYPER2 -TYPE IT 

;OUTPUT FILLERS AFTER <CR> OR <LF> CHAR IS OUT PUTTED. 

MOVB FILL,FILLA ;GET FILL COUNT 
MOVE FiLtil, JTPOBR :OUT PUT ONE FILLER 
TSTB dTPCSR ;WAIT FOR TTY TO FINISH OUTPUT 
BPL es :BR IF TTY NOT DONE 
DECB FILLA :COUNT ONE FILLER 
BNE 1$ 3BR TIL ALL DONE 
RTS PC ;RETURN TO CALLER ABOVE 

; INPUT OCTAL CHARACTER Tire. 
TERMINATOR IS CARRIAGE RETUR 
IF MORE THAN SEVEN (7) CHARACTERS INCLUDING 
:CARRIAGE RETURN ARE TYPED, THE IN PUT WILL 
:BE RE-REQUESTED 

MOV (SP) ,RS ;GET POINTER TO ARGUMENTS 
MOV (RS)+,MSG ;GET MESAGE TO BE TYPED 

SEG Coss 
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2862 O1SS74 012537 
3863 O15700 Qies37 
Bse8 015709 019537 
2865 O15710 010516 
3366 Ol57i2 104004 
2867 015714 o90000 
2968 O15716 12704 
2869 O157e2 012703 
2870 015726 105777 
2871 91573 100375 
e872 015734 05037 
e873 015740 917737 
2874 O15748 142737 
2875 0157549 i137]4 
eve 015760 121427 

5764 901420 

2890 016030 017714 
cee 016032 9007e7 
B93 

2893 
3804 
2895 016034 104004 
2885 018036 017720 
2897 O18040 012704 
289s 016044 005002 
2899 16046 122714 
2300 
2901 16052 001431 
2902 16054 121427 
2903 O16060 02762 
2904 16062 121427 
2905 16066 003357 
2906 16070 142714 
2507 O16074 152403 
2908 O16076 121427 
2909 Oibide 001404 
2919 O16104 906203 
2911 O16106 006302 
2912 O16110 006303 
2613 Ol6i12 000760 
2914 
2915 
ete 
2917 016114 020337 

17-MAY-76 

016154 
900007 
000656 

002205 

aoagg? 

co001s 

0000eS 

915254 

000602 
060574 

016154 

000015 

o00c60 

000067 

o0ccEo 

000015 

016150 

015254 
015254 

MSG 

INSTRB: 

INSTBB: 

INSTER: 

INSTR2: 

INSTRD: 

INSTR3: 

INSTR: 

13:35 PAGE 69 

;CCNVERT ASCII STRING TO CCTAL 

TYPE 
MCRLF 
MOV 
CLR 
CMPB 

#INBUF ,R4 
#7,R3 
aTKCSR 
INSTRB 
SINTFL 
JTKDBR, TMPL 
8200, TMP1 
TMP1? (R4) 
(RY) , #7 
INSTER 
(R4). #15 
INSTR2 
(RY), #25 
1$ 
TMP] 
INSTR 
(R4)+, JTPDBR 
aTPCSR 
INSTRC 
R3 
INSTRB 

INSTR1 

sINBUF RY 
R3 
#15, (R4) 

2
0
2
0
2
 

INSTRD 

sGET LOWER LIMIT 
:GET UPPER LIMIT 
:GET_DATA STORAGE LOCATION 
SRESTORE STACK 
:TYPE MESSAGE 
;SET UP CHARACTER INPUT BUFFER 
;SeT_UP INPUT COUNT 
;WAIT FOR CHARACTER 

18 HARACTER TERMINATOR 

H
O
 

;WAIT TO FINISH TYPING 

;UPDATE RECEIVED COUNT 
;AND_ CONTINUE 
;TYPE “?" AND RE-REQUEST INPUT 

;GET POINTER TO ASCII STRING 

;IS_ TERMINATOR FIRST 
;CHARACTER IN STRING 

315 CHARACTER OCTAL DIGIT 
; IF 67>=CHAR>=60 
;CHARACTER IS OCTAL DIGIT 

;STRIP ASCII 
;GENERATE OCTAL NUMBER 
;IF END OF STRING, CHECK LIMITS 

;sMULTIPLY DIGIT BY 10 (OCTAL 

;GET NEXT DIGIT 

; TEST NUMSER TO SEE IF IT IS WITHIN LIMITS 

CMP R3,HILIM TEST HI LIMIT 

T IS, CONVERT INPUT STRING 

SEQ 0086 



JO? 
DZDHK=C MASYL1 27(732) 17-MAY-76 13:35 PAGE 70 SEQ 9087 
DZDHKC.P1! 

2918 916120 101342 BHI INSTER ;IF R3>HILIM, ERROR 
2919 O16122 020237 o16146 CMP R3 LOLIM :TEST LOW LIMIT 
2920 018126 103737 BLO INSTES :IF R3<LOLIM, ERROR 
e921 016130 010377 on0016 MOV R3, JSTORE :STORE NUMBER 
2322 916134 000002 RTI EXIT 
2923 016126 905737 915256 CHCK: TST TMPe 
2924 916142 9001731 SEQ INSTER 
2925 016144 900002 RTI 
2925 O16146 000 LOLIM: © 
2927 91615C 900000 HILIM: O 
2$28 016152 000000 STORE: 0 
2929 016154 990900 INBLUF: 0 
2330 018176 =. 420 
2931 “ENTER HERE ON POWER FAILURE 

ae 
2934 O16176 O10046 PFAIL: MOV RO,-(SP) sSAVE RO-RS ON PROCESSOR STACK 
2935 016200 010146 MOV R1.-(S5P) 
2936 Ol6202 010246 MOV Re? -(5P) 
2937 016204 O10346 MOV R3.-(5P) 
2938 O16206 C1O44eE MOV R4’-(5P) 
2939 016216 O10S4s MOV RS. -(SP) 
2940 O16212 013746 oo0024 MOV 24; -(5P) 
e941 916216 010827 O16654 MOV SP; SAVSP ;SAVE STACK POINTER - 
e342 O18222 012737 016234 oo0024 MOV #RESTART, 24 :SET UP FOR POWER UP TRAP 
2943 916230 o00000 HALT :HALT ON POWER DOWN NORMAL 
end 016232 000776 BR 2 

es sPROCESSOR WILL TRAP HERE WHEN POWER IS RESTORED 

2948 016234 013706 C1E&S4 RESTAR: MOV SAVSP, SP sRESTORE STACK POINTER 
2949 016240 012605 MOV (SP)+/RS !RESTORE RO-RS 
2950 Oi6242 012604 MOV (SP)+/R4 
2951 O16244 012603 MOV (5P)+;R3 
2952 01624 012602 MOV (SP)+;Re 
2953 016250 012601 MOV (SP)+:R1 
2954 016252 012600 MOV (SP)+'RO 
2955 016254 912737 016176 oco0024 MOV #PFAIL, 24 :SET UP FOR POWER FAILURE 
2956 Ol6262 005726 POPISP 
2957 916264 104004 TYPE 
2958 O1f266 620073 MPFAIL 
2959 016270 0095737 001756 TST TIPFLG 
2960 016274 901002 BNE RESTA 
2961 016276 000137 odl2b2 IMP STARTO 
29% 916302 104004 RESTAL: TYPE 
2963 016394 029113 MPF I 
2964 916306 012746 000340 MOV #340, -(SP) 
2365 016312 O05746 PUSHISP 
e366 016314 900127 014334 IMP TSTENT 

2968 : 
2969 ;THE FOLLOWING AUTO VECTORS USING THE FIRST BASE ADDRESS 
2970 016320 013746 900020 xOR: MOV 20,-(SP) ;SAVE 20 
2971 616304 013746 900022 - MOV 22.-(SP) -SAVE 22 
2972 016330 012737 016522 oooveD: MOV #2$, 20 :I0T INTR VECTOR 
2973 016326 012737 O00340 a00022 MOV #340, 22 ‘TOT INTR LVL 
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2977 016366 
2978 916274 
2979 015402 
2980 O16410 
2981 O164i6 
2982 16420 
2983 O16426 
2984 O16434 
eses 016442 
2986 016445 
2987 16454 
esse O1g4b2 
2989 016470 
2990 O1b47e 
2991 16476 
2992 016502 
2993 016506 
2994 16514 
2995 O16516 
2996 016520 
2997 O1eSee 
2398 O15526 
2989 16534 
3000 16542 
3001 o16550 
3002 916556 
3003 16562 
3004 O165¢4 
3005 O16566 
3006 016572 
3007 16576 

271732) 

012737 

012637 
000207 

I7-MAY-75 13:35 PAGE 71 

000300 

000200 

000022 
000020 
000076 
000340 

016609 

o0002e2 

oo002e 
009920 

016632 
016664 
177776 

000139 
177776 
000114 

177776 

016600 

177776 

2s: 

3$: 

KO? 

#300,DATAl 
#302, DATAG 
DATA, JDATAL 
8IOT aDATAe :I0T TRAP 
#4, DATAL 
#4; DATA2 
baTAL, #1000 

#0, TSTNO ;SET UP DEFAULT 
#TSTTBO,TSTPNT ; 
#340, PS :PREVENT INTERRUPTS 
JOHMCSR : 
#INTENA, DDHMCSR_;SET INTERRUPT ENABLE 
#340,PS’: ALLOW INTERRUPTS 
#DONE,3DHMCSR  ;SET DONE..AND INTERRUPT 

(SP)+,22 :YOU DIDN’T INTERRUPT ? 
(SP)+' 20 “RESTORE 20 8 22 
aDHMCSR :STOP ALL INTERRUPT 
#340,PS $ 

;YOU SHOULD HAVE INTERRUPTED 
3$ 
(SP) , DHMVEC ;EXTRACT VECTOR +4 
#2, DHMVEC :CREATE LVL 
DHMVEC,OHMLVL  ; SAVE 
#2, DHMVEC :CREATE AND SAVE VEC 
#340, PS :PREVENT INTERRUPTS 
JDHMCSR : 

(SP)+,22 ;RESTORE 22 
{SP)+,20 RESTORE 20 

SEG 0088 
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000300 

001 
000000 

052123 

17-MAY-76 

052101 
OSilee 
054105 
051040 

047111 

051525 
051117 
020120 
041505 
020105 

DHMVEC: 

SWR: 
DISPLAY: 

ERRFLG: 

RNGRET: 

MSTATE: 

MLINER: 

O
N
O
M
O
O
r
-
O
O
K
O
K
O
N
0
0
O
O
0
O
O
0
H
0
 

LO? 
13:35 PAGE 72 

;TOIRECT POINTERS 

1 
177570 

;PROGRAM VARIABLES 

O
N
O
D
O
D
O
O
O
O
V
O
V
O
O
K
O
O
0
0
0
0
 

w
 
|
 TBO 

77777 

;MODEM CONTROL INTERRUPT VECTOR 
;MOOEM CONTROL ONTERRUPT PRIORITY 
:MODEM CONTROL CONTROL STATIS REGISTER 
:MODEM CONTROL CONTROL STATUS REGISTER 

FILL CHAR/COUNT 
TEMP STORAGE FOR FILL COUNT 

-ASCII ;STATUS ERROR%"EXP RECQ; 

ASCII ;LINE ERROR%"EXP REC LINE SELQ; 

SEQ 0089 



DZDHK-C_MACY11 
DZOHKC.F11 

3100 

W
W
I
W
I
W
W
I
W
W
G
I
W
I
G
 

W
W
I
 

W
I
L
I
G
I
G
I
I
G
)
 

0
 

he
 
e
e
 

O
.
w
o
O
O
N
O
M
 
C
W
 

OW
ON
OU
 
C
W
T
 

016764 

017074 

~
J
 

~
 

oO
 

m~
™ 

b
+
 
b
b
 
b
b
 

2 
bh

 
0
 

p
e
 
p
o
 
p
e
 
p
e
 

i
e
 
i
e
i
e
t
o
t
a
t
e
t
e
t
o
k
e
d
 

£
 

ia
) 

S
s
e
 

~
~
 

f
r
r
m
 

a
t
 

= 
O
w
 

e
e
 | mM
 

uw
 

Oo
 

27 (732) 

042516 
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047522 

020120 
044514 

040See 
047511 
047S2e 
050130 
046040 

021045 

044514 

047101 
wie 

052103 

OeeS22 
051040 
O47 111 
040114 
042449 
021045 
O4eS22 
042516 

051516 
020116 
OeeSee 
051040 
047111 

o44s04 

C42516 

053523 
O47111 

021460 

MLINE!: 

MTRANE : 

DIALNM: 

MT1LO3T: 

MT2CeT: 

MSELOR: 

MSELAN: 

MTiO3A: 

MT202A: 

MDISC: 

-ASCTI 

-ASCIT 

-AECII 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

MO? 

;LINE ERROR%"EXP REC LINE; 

; TRANSITION ERROR“"EXP REC LINEQ; 

3%"%"DIAL ANSWERING DATA SET%"a; . 

;%"°%" 103A MODEM CONNECT-DISCONNECT TEST%"a; 

32" 2%"202C MODEM CONNECT-DISCONNECT TEST%"Q; 

;“2°“"ORIGINATE LINE-a; 

;X"ANSWER LINE-a; 

;“"103A TEST COMPLETEX"2; 

sx"202C TEST COMPLETEX"a; 

;4°STRIKE ANY TTY KEY TO TEST DISCONNECTS; 

SEQ 0090 
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Sl2él Q174SS 

3128 017504 
3129 017532 
3i20 017546 
3131 017546 
3132 017554 
3133 017562 
3134 017570 
3135 017574 
3136 017502 
3137 017610 
3138 017616 

. 3139 017624 
3140 017632 
3141 017640 
3142 017646 
3143 017652 
3144 017660 
3145 O17666 
3146 917674 
3147 017702 
3148 017704 
3149 917712 
3150 017714 
3151 017720 
3152 017723 
3153 017730 
3154 01772 
3155 017744 
3156 017752 
3157 017756 
3158 017764 
3159 017772 
3160 017775 
3161 29002 
3162 020010 
3163 20016 
3164 20024 
3165 920027 
3166 020034 
3167 d20042 
3168 20050 
3165 20056 
3170 020064 
3171 02007 
272 e007 

173 201 
3174 020106 
3175 020113 
2176 920120 

17-MAY-76 

022442 

tht 
3040 

O4eS2e 
052503 
0e01e4 

030442 
042516 
047116 
051505 

055104 

026455 

052103 

O4eS2e2 

O42S16 

020122 

0S2123 

046101 
051117 
o4CS24 
0S21e3 

040See 
047511 

0Silée 
042524 

M16: 

MTITLE: 

MVECTO: 

MREGAD: 

MLINSL: 

MTEST: 

MQM: 
MCRLF: 
MLINE: 

MLINETI: 

MFATAL: 

MTRNDE: 

MPFAIL: 

MPF 1: 

13:35 PAGE 74 

-ASCIT 

LASCII 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 
-ASCIT 
-ASCIT 

ASCII 

-ASCIT 

-ASCII 

-ASCITI 

-ASCIT 

NO?. 

34°%"16 LINE SCANNER TEST%"9; 

3; 4° %"DZDHK-C _— MODEM CONTROL DIAGNOST IC---=-2"9; 

;%" VECTOR ADDRESS-a; 

;%"CONTROL REGISTER ADDRESS-a; 

;*"LINE SELECT PARAMETER -a; 

3%" TEST-a; 

° 4. 
8 23; 
3% a; 
:X"SINGLE LINE CABLE TESTX"a; 

:X"LINE NUMBER-a; 

FATAL ERROR“"CSTAT LSTATA; 

;%" TRANSITION DETECTED“%"CSTAT LSTATQ; 

;%"POWER FAILURES; 

;~CURRENT TEST WILL RESTART%"9; 

SEQ 0091 
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= 2; 

;CALL BY EMT CNTLUU 
sCALL SY EMT CKINTT 

;VALLBY EMT KBODIN 
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3334 
3238 Oe 
3226 G20440 00000; | 
323: O0e236 T} 
3228 O22444 COs000 TIMES 
3239 DeO44G 002300 Te 
3240 920450 004000 TIMES 
334] 020452 oC2342 13 
3343 536454 95400 TIMES 
s243 20456 OCe4O4 T4 
2244 920459 204000 TIMES 
3245 2042 02546 75 
Je O20464 004900 TIMES 
3247 20466 902510 | a 
3248 020970 094000 TIMES 
S243 020872 oo02e564 7 
3250 520474 O04000 TIMES 
325: O2047— 002640 10 
seS2 920500 904000 TIMES 
Je 020502 027 Thl 
SeS% O20S0% 04000 TIMES 

2 0 003020 Tle 
325 320510 04000 TIMES 

s, SE0S1E Desii? r13 
3258 520514 804006 TIMES 
3255 9205i¢ 693200 Ti4 
se69 C20Se0 904000 TIMES 
3261 920522 903270 75 
Beee 520524 O04000 TIMES 
3ef3 Qe0Se6 903356 T1é 
3254 920530 904000 TIMES 
3265 920532 903444 11? 
s2Sé O20Ss4 904000 TIMES 
2267 O2053& 003532 T20 
2eS& 020540 o04900 TIMES 
2263 C20s42 003620 Tel 
3275 «(520644 904000 TIMES 
3271 Oe0S4e 063714 122 
ge7e 020550 00400 TIMES 
3273 0255¢2 04032 13 
3e74 20554 900400 TIMES 
se O20SSE 90%230 Te4 
se7E O20SE2 000400 TIMES 
3277 520562 004406 
327e 520564 00200 TIMES 
ge7S Se0S66 004556 T26 A 
2280 0S70 000200 TIMES 
3281 920572 905014 = 
3282 920574 o00260 TIMES 
3e83 020576 005eSe 130 
se84 020600 00020 TIMES 
sez285 Oebe02 05510 1 
3286 520604 000200 TIMES 
3e87 020606 005746 T 
2288 220610 Cbd200 TIMES 
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3289 020612 006164 733 
3256 920614 000200 TIMES 
3231 xoi8 Bees TH 

3535 Stee gees 135 
3394 Oe oo406c TIMES 
3295 020626 907902 T36 
338 N80630 age tines 

$83, Sihe35 | B5u585 tines 
329§ 620636 600900 0 
3300 920840 307532 TSTTai: T1G0 
3301 Secs4e 500001 1 
2302 520644 097570 T101 
3203 520646 904509 TIMES 
304 30650 507746 T1038" 
3365 O50652 604009 TIMES 

| 3356 80654 Ololes T103 

| «AE es Ge ue 
3358 shees RASRE ites 
3218 O20&ES O10460 7105 

| 323i) $2068 S04000 TIMES 
| 3313 530670 O10624 TiOS” 
| 3313 020672 889 TIMES 
| 3314 30674 011619 T107 

3315 O20676 004000 TIMES 
316 S20700 doccoc 9 

33/5 829702 O11164 TSTTg2: T200 
| 3318 920704 980001 ! 
| 3315 029706 900000 6 

3229 620710 O11540 TST7B2: T3009 
| 353; §s0712 900001 ! 
| 3528 609003 LEND 

i 

So aS
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DSOHKC.P 11 “SYMBOL TABLE 

ANSFLS Q1670 V i COUNT 16636 L NONS 1667) MPF 29333 See ee alts RB fg” siete rhe fier Ae 
MOYS iN = us é 

SNerel 5 Re aHYER Bieass iets en tENELS antsy MSELAN 31538 

Sie hee aise es ie Glee ieee Bests a aa > 3 ava ( 

ANSTRY Ride Bivis 015420 NSTRB bizsse CINE base de Ne faTE tae 
SINASA 015272 DIVIY § Q15334 INSTRE Q16014 LINTIA QO3646 mTeST pic73 
BINASS O153ie OMYRTI O02e02 INSTRO 016054 LINTIB 003674 MTITLE OQ17510 
SINASC 915ebe DONE = 000200 INSTRG= 104013 LINT2 003714 MTRANE 91704 
INWRO= 015424 EMTDEF= eeeeee U INSTRI O15? le LINT2A 903754 MTRNDE QedCe 
USY = 000020 EMTLIM O20404 INSTRe 016034 LINT28 904004 MT103A 017327 

CHOK Bibi 35 MTOQK 91413 INSTR 016114 LOGICA 014102 MT103T O17142 
SHRONT aa 43 MTSRY 1412 INTENA= 000100 LOLIM Q16146 mTeQ2A 017355 
CKINT. 914152 EMTTAB O20324 INTL 002510 LOOP. = 014164 MT20eT 917213 
KINTT= 104026 EOP C14040 INTIA OQ0e5S6 LOOPER 914314 MUX1  QO4556 

CKRING= 104021 ERR 014452 INTIB O0eSbe LOOPL 014400 MLUX1A 904604 
CKRNG § 913372 ERRCS O14SSE INT1Q 903270 LOOPS Ql4266 MUX1B O04652 
SKRNG] § 013436 ERRFLG 016624 INTIOA 903352 LOOPX 014320 MUXIC 004719 
CKRNG2 013462 ERRGEN 014612 INT1O8 003354 LVL _ = 000004 MUXID 004722 
CKTRAN= 104022 ERRLS = 01457 INT12 003356 MAINT = 001000 MUXIE 904742 
CXTRN 013555 ERRMSG 9014672 INTI19 003449 CO. © de0e04 MUXIF  Q04774 
vKTRNI 9 01367e ERRN 014534 INTLIB O0344e MCONTC 920150 MUX11 00757 
CKTRNe 913724 ERROR = 104012 INTi2 03444 MCONTL 920156 MUX11A 097606 
CKTRNS 013764 ERRORC= 104000 INT1eA 003526 MCONTVY 920153 MUX118 907636 
CKTRNS 014010 ERRORL= 104001 INT12B 903530 MCRLF 017720 MUX11¢ 007564 
CLRMUX= 002000 ERRORN= 104015 INT13 003$32 MOISC 917405 MUX11D 00757 
CLRSCN= 004000 ERRORS= 104015 INT13AQ 093614 MEMT1  Q04032 MUXILE Q07712 
CNTLU 15156 ERRORT= 194014 INTI3B 003616 MEMTIA CO4OED MUXIIF 007744 
CNTLUU= 104025 ERRS 014512 INT2 002564 MEMTI8 904110 MUXi2 QO7746 
co. = 000100 ERRT 014470 INTCA  O0eb32 MEMTIC § O0413¢ MUX12A 907764 
COF = 040000 ERR] O1401& INTeB 002636 MEMTID OO4i4e MUX128 010014 
CONVER= 104010 ERRe 014020 INT3 002640 MEMTIE § Q04174 MUXi2¢ 010042 
cs. = = «CCONO ERRS =: O140ee INTSA 002724 MEMTIF O04220 MUXLeD Q10054 
CSF_ = Qe0000 ERRY 014024 INT3B 902726 MEMT2 O04230 MUX12E 010970 
CSTR1 002236 ERTAB 014704 INTY 002730 MEMTeA O042Se MUX12F 010122 
CSTRe 902300 ERTABO 014752 INTRA 38 003012 MEMT2S 004334 MUX13. 010124 
CSTRS  O0e34e ERTABl 014760 INTYB 903016 MEMT2C 004350 MUX19A Q1014e 
CSTR4  O02404 ERTABe 014776 INTS 903020 MEMT2D 004372 MUX13B 919172 
CSTRS  O0244%6 ERTAB? 015014 INTSA 003192 MENTS OC44O5 MUXI9C 910220 
DATAL 014026 ERTABY 015026 INTS8 003106 MEMT3A OO4430 MUX130 910232 
DAT 914039 ERTABS 015040 INTE 03110 MEMT3SB OO444e MUXI3E 010246 
DATAS 014032 EXTRAC= 104011 INTEA 003172 MEMT3® 904504 MUX13F 910300 
DATAY 014034 FATEX 013005 INT6B 003176 MEMT3D 904530 MUX14 910302 
DHMCSR 916604 FATRET 013020 INT 003200 MEMT3E OO4S4e MUXLYA 910320 
DHMLSR 916606 FILL 016720 INTTA O03262 MEPASS 020306 MUXi48 019359 
OHMLVL 016602 FILLA 016722 INT7B 003e66 MFATAL 01777 MUXLYC 019376 
DHMVEC 016600 FREEZE O14410 KBDIN = 104027 MLINE 917723 MUX14O «010410 
DIALM 017194 FREEZX § OL4444 KBDINT 001760 MLINET Q17756 MUXIYE 919424 
OIGIT = 015426 GETLIN 9013102 KBOIN] O0204e MLINER 016757 MUXLYF 910456 
DISPLA Olbbee GETLNS= 104017 KBDINe Q02074 MLINEL Q17014 MUXI§ Q10462 
DISPRE 009174 GRO O20426 KBDIN3 002136 MLINSL 017652 MUXISA Q1047§ 
DIVONT 015404 HILIM 016150 KRET  O002204 MPPAIL O20073 MUXISB 910S20 
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DIDNKC.PL1 SYMBOL TABLE 

MUXISC 010546 MUX? 006492 RS = 900004 STRLIN 007532 TYPE = 104004 
MUX150 01050 MUX7A 9006430 _RSOS 015472 STRLNA 007552 TYPECL OiStee 
MUXISE Q19576 MUXTB OQ0646e2 RO =%000000 STRTOA CO1EEE TYPER 915524 
MUXISF 010632 MUX7E 906510 Ri =%000001 ST103A O11164 TYPERA 015524 
MUXI6 Q10€34 MUXYD  006S2e2 Re =%00000e $T1038 Ollees TYPER] 915600 
MUXI68 Maat MUX? 906540 R3 =4000003 STeQeA 911540 TYPER2 Q15614 
UXi6B 010574 MUX 006S74 RY =%000004 ST202B 011602 T9 02210 

MUX1EC 10722 MUXS 006629 RS =%00000S SUSWR OQOllee Tl 002236 
MUXI6D 010734 MUXBA 006635 SAVPC Q16656 Sv0S 015440 T10 002640 
MUXISE 9107Se MUX8B8 0657 SAVRO 3 016640 SVOSP 015432 T100 007532 
MUX16F 911006 MUX8C 006700 SAVRI § O1664e SUR 016620 T101 007570 
MUXi? 011919 MUX8D 006734 SAVRe  QO15644 SWREG 900176 7102 007746 
MUXI7A 011025 MUXSE 006762 SAVR3 Q1EE4E SWRTB 015062 T103 010124 
MUXI7B 011050 MVECTO 01757 SAVRY 016650 SWO& = 000100 T103A 011230 
MUXI7C 011075 MO = Q0004C SAVRS 016652 SWO8 = 090400 T103Al Q11236 
MUX17D 011110 M1 = 000110 SAVSP 16854 SWO9 = 001000 T1038 86Qllev2 
MUXI7E Q11126 M16 017455 SAVOSP= 104005 SWiC0 = 092000 719381 Q112eSe 
MUXI7F Q1lise N = 000300 SCNENA= 900040 SW11 = 004000 T103B2 O11e56 
MUX2 005014 NXTTS 014036 SCNT] 907002 SWle = 010000 T103C Qllese 
MUX8A 00504e N = 009040 SCNTIA 07042 SWI3 = 020000 T10301 OQli326 
MUXeB 005110 Ni = 00011 SCNT1B 007120 SW14 = 040000 719302 911332 
MUXeC 005146 Ne = 000202 SCNTIC 907202 SWIS = 100000 710303 Q11336 
MUXeD 005160 = 000301 SCNTID CO07eee = 000014 T19304 Q1134e 
MUXSE 9005200 CCTASC= 104006 SCNT2 007eSe TEMTAB 920310 TIOSE Q11346 
MUXeF Q0S23e CCTaSN 01507 SCNTeA 007304 TIFLG 016710 TIOSEN 011522 
MUX3 00SeSe2 CCTHS! O1S116 SCNT2B 007400 TIMES = Q040C0 TIOSES O11405 
MUXSA 005300 ORGFLG 016792 SCNTeC 007462 TIME! 916704 TiI03E1 911502 
MUX3B 005346 ORGTR OleSe4 SCNT2D 907502 TIMES? 016706 T103E2 11506 
MUX3C 905404 ORGTRR OQle7le SCOPE = 104002 TIPFLG 001756 T1IQ3E3 O11$le2 
MUX3D0 05416 ORGTR1 Ole640 SCOPEF= 104003 TKCSR 916610 TIOSEY O11516 
MUXSE 005426 O8GTRe 912654 SECRX = 000020 TKOBR 16612 T104 010302 
MUXSF 9005470 ORGTRS Qle670 SECRXF= 010000 TMP] 015254 T105 010460 
MUX4 005519 ORGTRY O12704 SECTX = 000010 TMPe 015258 T106 010634 
MUXYA 005536 PASCNT 916630 SELMSK 016714 TPCSR 016614 1107 011919 
MUX4B 905604 PC =%000007 SETUP = 194020 TPOBR 016616 Til 002730 
MUXYS 905642 PFAIL O16176 SETUPB 013354 TRACON 016626 Tle 003020 
MUX4D 05654 POPRO = 012600 SETUPS 013136 TRANEX 013022 T13 003119 
MUX4E 005574 POPISP= 005726 SETUP! 013170 TRANS OQleSbe T14 093200 
MUX4F 86005726 POPeSP= Oe2S26 SETUPe 013204 TRANX1L 013032 TiS 0032? 
MUXS 005746 PS = 177778 SETUPY 013316 TRMRDY= 000902 T1E 003356 
MUXSA 005774 PSW = 177775 SINGLE= 000001 TRNTAB 013070 Tl? 03444 
UxSS8  O06026 PUSHRO= 010046 SINTFL Q02206 TRNTYP O1304e T 002300 
MUXS’ 906054 PUSH1S= 005746 SLMSK OQ16716 TSTENT 914334 Ted 003532 
MUXS OO&966 EYSHOS= O24646 SMLN 015260 TSTGO. 001706 T200 O11164 

| MUXSE 906104 RADIX = 015430 SP =%000006 TSTLST O20406 T231 011522 
MUXSF 006140 REGST1 OO1S4S ST = 000200 TSTMAX 016666 Te0eR C1104 
MUXE 006164 RESTAR 016234 STACK 091100 TSTNO. 016632 T2e02Al Q1lble 
MUXBA O062le RESTAL 016202 START 001100 _TSTPNT O16664 T2028 Q11616 
MUXEB Q06244 RESOS = 104007 STARTN 001574 TSTTBO 020436 T20281 911526 
MUXEC 006272 RETURN 916634 STARTO OQOl26e2 TSTT8i 20640 T20e82 Y1lé32 
MUXBD 006304 RING = 000200 START! O01324 TSTTBe Oe070e Ted2e 911636 
MUX6E 006322 RINGF = 100000 STEP = 000400 TSTTB3 920710 - T2020 9116Se 
MUXEF 006356 RNGRET Qi67e4 STORE 016152 TYFILL O15€34 Te0201 11716 
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T202D2 011722 Te0ec4 912202 T2024 012544 132? = og7252 FLAG 901252 
T20203 O1i726 T208H 18206 Tel 003820 TY o02404 yM = 000101 
20204 11732 T202H2 12262 Tee =: 003714 TS ooe446 XN = 900300 
Teds 011736 TedeH3 012356 Tes ©0402 76 002510 XOR 16320 
Tede£1 912002 T20SH4Y Olezb2 Tey =—-gg4e36 1? 002564 XORSVC 001254 
T2dse= 012906 TE0SHS Olecs6 Tes =» O06 VECSTA 001374 xSCRX = 09000! 
TEO2ES 912012 Teder Ole272 T26 = -0G5556 VECSTR 001354 XIAO 1612 
Tecee4 Olecis Tedel2 Olesse Te? =—s-05014 VECST1 001500 X1B  OC1ESS 
T202F_ O150e2 Tece13 012356 T3 o02342 WAITR 013470 SNEWIS 20172 
redsf2 912152 Tedel4 Olesee T30 ©: 008252 WAITRN= 104022 SSWREQ 20161 
TeceF3 013106 TedeTs 012366 T300 © 911540 WAITRR 012526 1 014674 
TECSEY Q1S112 Tedel Ole3ve T31 005510 WAITR: O13540 2 014706 
S5aF5 Oletis T2023N 012550 T32 OOS 74E WAITS = 104024 3 014710 
202G 6 Sleize T20e7§ 12432 7330006164 WROCNT_ O165E0 4 014734 
20261 12166 Tz0eJ1 912530 734.0: g0S4O2 = 900900 Ds O20714 

ERRORS DETECTED: 0 : 
DEFAULT GLOBALS GENERATED: 0 

OZOHKC , DZDHKC.’SOL*DZDHKC.P11 
f UN-TIME: 14 2& 2 SECONDS 
RUN-TIME Rat 0: 79-4321.§ 
CORE USED: 8k (i§ PAGES) — 
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runt ond 31 KCS, isk writes, 97 Spoc s- k reads, 4 ¢ 

ee eB, ce snee Ay 

$996010000000000000000000000 000000 JuODdUUCO UO I0NDUOGE 
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