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1.0 ASSTRACT 
PEEREEED 

THIS PROGRAM ALLOWS THE USER TO CHECKOUT, DEBUG 0 
DEMONSTRATE THE REMOTE INOUSTRIAL CONTROL SUBSYSTEM (ICRI1) OPTIONS. 
THE PROGRAM IS DIVIDED INTO DIFFERENT TESTS AItcD & 
EXERCISING THE OPTIONS WITHIN THe ICRI1 FILE BOX. THe TESTS 
ARE SELECTED BY THE OPERATOR: ANY RODITIONAL INFORMATION 
NEEDED TO RUN A PARTICULAR fist IS REQUESTED BY THE 
PROGRAM. 

TESTS PERFORMED ARE: 

TEST 0 INPUT ANO OUTPUT MODULE EXERCISER 
TEST 1 INPUT OR OUTPUT MODULE EXERCISER 
TEST 2 DRC CALIBRATION 
TEST 3 DAC INTERACTION 
TEST 4 COUNTER MODULE TEST 
TEST S OCS LOGIC TEST 
TEST & COS CALIBRATION 
TEST 7 OOS REPEATABILITY 

2.0 REQUIREMENTS 
ERED RESET 

é.1 EQUIPMENT SO B
R
B
I
R
R
E
B
R
E
B
I
I
N
R
A
P
S
A
L
A
I
T
E
 

EA
SE
 

Be
 

A. POP-11 COMPUTER WITH 8K OF MEMORY (OR MORE). 
B. LOCAL OR REMOTE I/O TERMINAL (ASR33, LA3O, LA36, RTO2) 
C. ICR CONTROLLER AND FILE BOX 
D. ST INPUT MODULES; SOME FORM OF GENERATING AN 

(SUCH AS SWITCHES). 
E " TEST OUTPUT MODULES: SOME FORM OF DETECTING AN 

OUTPUT (SUCH AS LIGHTS). 
NOTE: INPUT MODULES MAY BE CONNECTED TO OUTPUT MODULES 
TO TEST D/A MODULES: A MEANS OF MEASURING D/A OUTPUT 
( ER) AND AN OCILLISCOPE. SUCH AS FLUKE MET 
19 TEST A/D mODULES; A PRECISION VOLTAGE STANDARD 
(SUCH AS AN EDC) IS NEEDED. 

2.2 STORAGE 

THIS PROGRAM OCCUPIES CORE LOCATIONS 000000-32000. 
DURING PROGRAM RUN ALL LOCATIONS UP TO 037474 MAY BE USED. 
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3.0 

3.1 

3.2 

LUADING PROCEDURE 
FEPRREEEAEEEEEEER 

LOCAL MODE 

USE STANDARD POP11 ABSOLUTE LOADER PROCEDURE 

REMOTE MODE 

THE ICR11 CONTROLLER DIAGNOSTIC HAS 
OF LOADING THIS PROGRAM. AFTER L 
DIAGNOSTIC(MD-11-DZIRA) PLACE 021 
TAPE READER BEFORE GOING REMOTE. 

“RERUN OR LORD FIELD TEST?” 

RESPOND WITH “L” AND THE TAPE WILL LOAD AND START THE TEST AT 
SECTION 6.3 

ON A MULTIPLE ICRI! FILE SYSTEM DZIRB WILL START TESTING 
THAT FILE BOX THE “L™ CAME FROM. IF IT IS NESCESSARY TO 
TEST ANOTHER BOX A LOCAL START OF 200 MUST BE DONE 

HE CAPABILITY 
NG THE CONTROLLER 

IGH SPEED PAPER 
PRINTS: 

THE POP11 HAROWARE SWITCH REGISTER IS INHIBITED WHILE 
RUNNING REMOTE, THEREFORE SWITCHES MAY BE LEFT AS SET 
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4.0 STARTING PROCEDURE 
rei iiti erie ss 

4.1 LOCAL METHOD 
RRGHREEEERES 

4.i.1 START ADDRESS 200 

LOADING -ADORESS 200 AND STARTING, CLEARS ALL FORMERLY 
ENTERED INFORMATION (IF ANY) AND TYPES OUT “6.1 FILE 
BOX TO BE TESTED?” AND WAITS FOR A RESPONSE FROM THE 
OPERATOR (SEE SEC. 6.1) THEN IT WILL TYPE “5.2 ICR 
VECTOR ADDRESS?" (SEE SECTION 6.8) NEXT IT WILL TYPE 
OUT "6.3 TEST NO.?” AND WAITS FOR THE OPERATOR TO SELECT 
THE TEST HE WISHES TO RUN. WHEN A TEST IS SELECTED, ONE 

QUESTIONS WILL BE ASKED (SEE SECTION OR MORE ADDITIONAL 
6.0). 

THIS STARTING PROCEDURE WILL ALWAYS PRODUCE A LOCAL START 
AND CONTROL. 

4.1.2 RESTART ADDRESS 210 

LOADING ADOR™SS 210 AND STARTING WILL RESTART THE PROGRAM AT 
SECTION 6.3 RETAING THE PREVIOUSLY ENTERED FILE BOX NUMBER 
AND VECTOR. START 200 MUST PRECEED RESTART 210. 

THIS RESTART ADDRESS WILL ALWAYS FORCE LOCAL CONTROL. 

4.2 REMOTE METHOO 
Eri iii rt 2 

LOADING THE DIAGNOSTIC AS IN SECTION 3.2 WILL AUTOMATICALLY START 
THE DIAGNOSTIC AT SECTION 6.3. 

4.3 TRANSFERRING CONTROL REMOTELY 
eeiiritiirii iit ft ire 

THIS PROGRAM HAS THE CAPABILITY OF TRANSFERRING CONTROL 
FROM ONE FILE BOX TO ANOTHER REMOTELY. THIS IS DONE 

Y TYPING *X (CONTROL AND X)_IN RE SPO E TO “TEST NO” 
T THE REMOTE END. ¢X WILL RESPOND WITH 

NEXT FILE TO BE TESTED? X 

RESPOND BY TYPING AN OCTAL NUMBER FROM QO TO 13 FOLLOWED 
BY A CARRIAGE RETURN. THiS NUMBER REPRESENTS THE FILE 
BOX WHICH YOU WANT TO TEST NEXT. 

SEE SECTION 6.1.1 FOR ERROR MESSAGES 
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NEXT VECTOR ADDRESS? XXX 

s.0 

RESPOND WITH THE INTERRUPT VECTOR ADDRESS OF THE 
NEXT FILE BOX TO BE TESTED. 

SEE SECTION 6.2.1 FOR ERROR MESSAGES 

THE PROGRAM WILL THEN TYPE: 

“TRANSFERRING CONTROL” 

AFTER THIS MESSAGE IS PRINTED, POWER DOWN THE FIRST 
FILE BOX, REMOVE THE REMOTE TERMINAL. PROCEED TO 

WER THE BOX BACK UP. 
NOW GIVE YOU CONTROL_AT THIS FILE BOX. IF Crest NO. 7” 
IS NOT DISPLAYED ON THE REMOTE TERMINAL (DUE TO 
THE FACT THE REMOTE TERMINAL WAS OFF WHILE THE MESSAGE 
WAS DISPLAYED) A CONTROL C (fC) WILL GET YOU CONTROL. 

SWITCH REGISTER SETTINGS 
Ereiir iri i iris irs be oy 

TEST NO. SUR FUNCTION 

TEST O SW13=1 INHIBIT TYPEOUT 
TEST 1 NONE 
TEST 2 SWO4-SW13 DAC OUTPUT LEVEL 
TEST 3 NONE 
TEST 445 SW1S=] HALT ON ERROR (INHIBITED WHEN RUNNING REMOTELY) 

SWi4=] LOOP _ON TEST 
SW13=1 INHIBIT ERROR TYPEOUT 
SWil=1 INHIBIT ITERATIONS 

TEST 6 SW14-12 SELECT GAIN 
SWil=1 TYPEOUT RESULTS 
SW11=0 DISPLAY RESULTS 
SKO7-10 SELECT MUX. 
SWO4-06 SELECT CHAN. 

TEST 7 NONE 

WHEN RUNNING REMOTELY, TYPING “*S* WILL DISPLAY THE 
"SWITCH REGISTER” AND ALLOW THE USER TO ENTER A NEW 
SO a TW SWITCH REGISTER IS CLEARED AT THE BEGINNING 

ALL TESTS “¢C™ (CONTROL AND LETTER C) TYPED WILL RETURN 
yen MONITOR. RUBOUT DELETES ENTIRE LINE THAT WAS 
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6.0 

6.1 

6.1.1 

6.2 

6.2.1 

PROGRAM QUESTIONS 
SESE AEE SEE a a AEE 

eth Ach ns PROGRAM HAS NO WAY OF ETERMINING THE E PPRTICULAR 
F IGURA ION F YOUR ICRI1. VARIOUS QUESTIONS 

HE ANSWERS ARE REQUIRED BY THE PReCREA SOME 
OUEST IONS "D0 HAVE DEFAULT ANSWERS, IF IN DOUBT REFER TO 
THE SECTION OF THE DOCUMENT THAT EXPLAINS THAT QUESTION. 
NOTE: SECTIONAL HEADERS (I.£. "6.3" TEST NO.?) REFER 
YOU TO SECTION OF THE DOCUMENT THAT DESCRIBES THAT QUESTION. 
TO UTILIZE DEFAULT PARAMETERS, TYPE A CARRIAGE RETURN. 

FILE BOX TO BE TESTED? 

RESPOND BY TYPING AN OCTAL NUMBER FROM 0 TO 13 
FOLLOWED BY A CARRIAGE RETURN. THIS NUMBER REPRESENTS 
THE FILE BOX WHICH YOU WANT TO TEST 

ERROR MESSAGE 

(1) "ILLEGAL NUMBER™ - “A NON-OCTAL OR NUMBER GREATER 
THAN 13 WAS TYPED 

(2) “NON-EXISTENT FILE BOX" - NO SLAVE-SYNC RESPONSE 
CAME FROM FILE BOX REQUESTED 

ICR VECTOR ADDRESS? 

RESPONO WITH THE INTERRUPT VECTOR ADDRESS OF 
tee BTLE BOX UNDER TEST FOLLOWED BY A CARRIAGE 

ERROR MESSAGE 

(1) “ILLEGAL NUMBER” IS TYPED IF THE ADDRESS YOU TYPED 
IS NOT WITHIN THE VECTOR RANGE “234-774” 

(2) “FILE BOX INTERRUPTED AT XXXXXX -- CHECK JUMPERS” 

A MAINTENANCE INTERRUPT WAS FORCED RAND THE INTERRUPT 
OCCURRED THRU XXXXXX. CHECK JUMPERS TO INSURE PRO- 
PER Troon WAS GIVEN. CONTINUE WILL RE-ASK THE 

(3) “FILE BOX DID NOT INTERRUPT - FATAL” 

AN INTERRUPT WAS TRIEO TO CHECK VECTOR ADDRESS, AND 
FILE BOX DID NOT INTERRUPT. CANNOT CONTINUE FROM 
HERE UNTIL PROBLEM IS RESOLVED 
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6.3 

6.3.1 

6.3.2 

6.4 

6.4.1 

TEST NO.? 

RESPOND BY TYPING A NUMBER FROM O TO 7 FOLLOWED BY A 
CARRIAGE RETURN. SEE SECTION 7 FOR MORE DETAILED 
INFORMATION ABOUT TESTS. 
ALL TESTS MAY BE TERMINATED BY TYPING “tC", WHICH 
WILL BRING YOU BACK TO SECTION 6.3 OR “P" WHICH WILL 
PRINT THE PRESENT LINE ERROR COUNT,CLEAR THE ERROR COUNT, 
AND RETURN TO SECTION 6.3 

TEST NO TEST EXIT METHOD 

0 INPUT AND OUTPUT MODULE EXERCISER tc 
1 INFUT OR SUTPuT MODULE EXERCISER tC 
e DAC CALIBRATION tC 
3 DAC ITERACTION tC 
4 COUNTER RODULE TEST tC 
5 A/D LOGIC TEST tC 
6 A/D CALIBRATION tC 
7 A/D REPEATABILITY tC 

DEFAULT 

THERE IS NO DEFAULT ANSWER FOR THIS QUESTION. 

ERROR MESSAGE 

“NO SUCH TEST” IS TYPED IF AN ILLEGAL TEST NUMBER IS TYPED. 

RESPOND TO THIS QUESTION BY TYPING THE ADDRESS(ES) 
OF THE INPUT MODULE(S) YOU WISH TO EXERCISE 
FOLLOWED BY A CARRIAGE RETURN. 
ieee EXPECTED IS IN CCTAL FORM. 

20<CR> INPUT DATA FROM MODULE IN ADDRESS 20, FILE 0 
20,24<CR> INPUT DATA FROM MODULES IN ADDRESS 20 AND 24, FILE O 
20:26, 34<CR> INPUT DATA FROM MODULES IN ADDRESSES 

20,22,24,26, AND 34, FILE O 

DEFAULT 

NO DEFAULTS. 

. 
ww
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e
e
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$.4.2 

6.5 

6.5.1 

6.5.2 

ERROR MESSAGES 

(1) Ente MANY AODRESSES - RETYPE” IS TYPED IF YOU 
ENTERED MORE THAN 16 INPUT MODULE ADDRESSES (IN SAME FILE) 
FOR TEST O OR MORE THAN ONE ADDRESS FOR TEST 1. 

(2) “LAST CHARACTER TYPED NOT AN OCTAL DIGIT - RETYPE” 
INPUT MUST MUST BE AN OCTAL DIGIT. 

(3) “INVALIO ADDRESS: _XXXXXX" 
THE PROGRAM ADDED THE BASE ADDRESS 171000 TO THE 
pons YOU TYPED AND TRIED TO ADDRESS IT BUT GOT 
NO SLAVE-SYNC RESPONSE FROM IT AND TRAPPED. YOU 
WILL BE ASKED TO RE-TYPE ALL AODRESSES. 

(4) “ADDRESS XXXXXX NOT WITHIN FILE” - THE 
AODRESS MAY WELL EXIST BUT IT IS NOT WITHIN 
THE MODULE RANGE FOR THE FILE UNDER TEST 
YOU WILL BE ASKED TO RE-ENTER ALL ADDRESSES 
(REFERENCE 9.1 FOR ADDRESS RANGES). 

OUTPUT? 

RESPOND BY TYPING THE ADDRESS(ES) OF THE OUTPUT 
MODULE(S) YOU WISH TO EXERCISE FOLLOWED BY 
A CARRIAGE RETURN. EXAMPLE: SEE 6.4 FOR EXAMPLES. 
INPUT EXPECTED IS IN OCTAL FORM. 

DEFAULT 

NO DEFAULTS. 

ERROR MESSAGES 

(1) "TOO MANY ADDRESSES - RETYPE” IS TYPED IF YOU 
ENTERED MORE THAN 16 INPUT MODULE ADDRESSES (IN SAME FILE) 
FOR TEST 0, OR MORE THAN ONE ADDRESS FOR TEST 1. 

(2) “LAST CHARACTER TYPED NOT AN OCTAL DIGIT - RETYPE” 
INPUT MUST BE AN OCTAL DIGIT. 

(3) "INVALIO ADDRESS: _XXXXXX* 
THE PROGRAM ADDED THE BASE ADDRESS 171000 TO THE 
ADDRESS YOU TYPED AND TRIED TO ADORESS IT BUT GOT 
NO SLAVE-SYNC RESPONSE FROM IT AND TRAPPED. YOU 
WILL BE ASKED TO RE-TYPE ALL ADDRESSES. 

(4) “ADDRESS XXXXXX NOT WITHIN FILE” - THE 
ADDRESS MAY WELL EXIST BUT IT IS NOT WITHIN 
THE MODULE RANGE FOR THE FILE UNDER TEST 
YOU WILL BE ASKED TO RE-ENTER ALL ADDRESSES 
(REFERENCE 9.1 FOR ADDRESS RANGES). 
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6.6 

6.6.1 

6.6.2 

6.7 

6.7.1 

6.7.2 

CNTR ADDR? 

RESPOND BY THE ADDRESS(ES) OF THE 
COUNTER MODULE(S) TO BE TESTED, FOLLOWED BY A CARRIAGE 
RETURN. EXAMPLE: SEE 6.4 FOR EXAMPLES. 
INPUT EXPECTED IS IN OCTAL FORM. 

DEFAULT 

NO DEFAULTS. 

ERROR MESSAGES 

(1) "TOO MANY ADDRESSES - RETYPE” IS TYPED IF YOU 
ENTER MORE THAN 16 ADDRS. 

(2) “LAST CHARACTER TYPED NOT AN OCTAL DIGIT - RETYPE” 
INPUT MUST BE AN OCTAL DIGIT. 

(3) “INVALID ADDRESS: _XXXXXX™" 
THE PROGRAM RDDED THE BASE ADDRESS 171000 TO THE 
ADDRESS YOU TYPED AND TRIED TO ADDRESS IT BUT GOT 
NO SLAVE-SYNC RESPONSE FROM IT AND TRAPPED. YOU 
WILL BE ASKED TO RE-TYPE ALL ADDRESSES. 

(4) “ADDRESS XXXXXX NOT WITHIN FILE" - THE 
RDORESS MAY WELL EXIST BUT IT IS NOT WITHIN 
THE MODULE RANGE FOR THE FILE UNDER TEST 
YOU WILL BE ASKED TO RE-ENTER ALL AODRESSES 
(REFERENCE 9.1 FOR ADDRESS RANGES). 

DAC? 

RESPOND BY TYPING THE ADDRESS OF THe BAC YOU UIs TO 
EXERCISE FOLLOWED BY A CARRIAGE RETU 
INPUT EXPECTED IS IN OCTAL FORM. 

DEFAULT 

NO DEFAULTS. 

ERROR MESSAGES 

(1) “TOO _MANY RODRESSES - RETYPE” IS TYPED IF YOU 
TRY TO ENTER MORE THAN ONE ADDRESS. 

(2) “LAST CHARACTER TYPED NOT AN OCTAL DIGIT - RETYPE” 
INPUT MUST BE AN OCTAL DIGIT. 

(3) “INVALID ADDRESS: _XXXXXX* 
THE PROGRAM ADDED THE BASE ADCRESS 171000 TO THE 
AODRESS YOU TYPED AND TRIED TO ADDRESS IT BUT GOT 
NO SLAVE-SYNC RESPONSE FROM IT AND TRAPPED. YOU 
WILL BE ASKED TO RE-TYPE ALL ADDRESSES. 
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(4) “ADDRESS XXXXXX NOT WITHIN FILE” - THE 
ADDRESS MAY WELL EXIST BUT IT IS NOT WITHIN 
THE MODULE RANGE FOR THE FILE UNDER TEST 
YOU WILL BE ASKED TO RE-ENTER ALL ADDRESSES 
(REFERENCE 9.1 FOR ADDRESS RANGES). 

RESPOND BY TYPING THE ADDRESS OF THE AOOS, OR THE ADDRTSS 
OF THE AOOS CONNECTED TO THE AOO7 YOU WISH TO EXERCISE, 
FOLLOWED BY_A CARRIAGE RETURN. 
INPUT EXPECTED IS IN OCTAL FORM. 

DEFAULT 

NO DEFAULTS. 

ERROR MESSAGES 

(1) ™TOO MANY ADDRESSES - RETYPE” IS TYPED IF YOU 
TRIED TO ENTER MORE THAN ONE ADDRESS. 

(2) “LAST CHARACTER TYPED NOT AN OCTAL DIGIT - RETYPE” 
INPUT MUST BE AN OCTAL DIGIT. 

(3) “INVALID ADDRESS: _XXXXXX" 
THE PROGRAM ADDED THE BASE ADDRESS 171000 TO THE 
ADDRESS YOU TYPED AND TRIED TO ADDRESS IT BUT GOT 
NO SLAVE-SYNC RESPONSE FROM IT AND TRAPPED. YOU 
WILL BE ASKED TO RE-TYPE ALL ADDRESSES. 

DELAY CIN MILLISEC)? 

RESPOND BY TYPING THE DELAY TIME YOU WISH THE PROGRAM 
TO USE_IN BETWEEN OQUTPUTTING DATA TO OUTPUT MODULES 
FOLLOWED BY A CARRIAGE RETURN. FRACTIONAL TIMES Not 
ALLOWED. NOTE 1 SECOND EQUALS 1000 MILLISEC. 
A SECONDARY DELAY TIME IS AVAILABLE FOR USE IN TEST OQ. 
SEE SECTION 8 FLAG MODE OPERATION. 
INPUT RECTED IS IN DECIMAL FORM, MAXIMUM DELAY TIME=10 

DEFAULT 

(1) FOR ANY START OR RESTART - 3 MILLISEC IS DEFAULT SINCE 
MOST (BUT NOT ALL) OUTPUT MODULES HAVE A RESPONSE 
TIME OF APPROXIMATELY 3 MILLISECONDS. 
NOTE: DELAY TIMES ARE CALCULATED USING MACHINE 

AAS TRUE TAQN TIME LOOPS - THEY MAY VARY BETWEEN 
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6.10 

6.11.1 

6.11.2 

6.12 

6.12.1 

PRT MOD, PAT? 

IS_A TWO PART QUESTION, f.ESPOND BY TYPING A SINGLE 
T REPRESENTING THE PATTERN MODIFIER, FOLLOWED BY A 
(COMMA), FOLLOWED BY THE STARTING PATTERN YOU 1.ISH 
SE (0 10 6 DIGITS) F REL OWED BY A CARRIAGE RETURN. 

EXAMPLE: 
6.10 PAT MOD, PAT ? 0,100000<CR> 
WOULD GIVE AN’ INCREMENTING PATTERN,WITH STARTING 
PATTERN OF “100000”. 

PATTERN MODIFIER FUNCTION 

INCREMENT PATTERN 
DECREMENT PATTERN 
NO_ CHANGED OF PATTERN 
ROTATE LEFT PATTERN 
ROTATE RIGHT PATTERN 
RANDOM PATTERN 
ARITH. SHIFT LEFT PATTERN 
COMPLEMENT PATTERN N

O
U
 

W
I
M
 

O
 

DEFAULT 

(1) _FOR ANY START OR RESTART -_STARTING PATTERN OF ALL 
ZEROS, PATTERN MODIFIER OF ZERO. 

INPUT OR OUTPUT (TI OR 0)? 

THIS QUESTION IS ASKED BY TEST 1 WHERE ONLY AN INPUT OR 
AN OUTPUT MODULE IS EXERCISED. RESPOND BY TYPING AN “I” 
FOR INPUT MODULE, OR “Q” FOR OUTPUT MODULE. A CARRIAGE 
RETURN IS REQUIRED AFTER THE I OR O. 

DEFAULTS 

NONE 

ERROR MESSAGES 

IF NEITHER AN “I” NOR AN “O” WAS TYPED THAN THE QUESTION 
WILL BE RETYPED. 

UNI OR BI-POLAR (U OR B) 

RESPOND BY TYPING A “U" OR A “BY FOLLOWED BY A_CARRIAGE 
RETURN. UNIPOLAR REFERS TO AN UNSIGNED A/D. THE STANDARD 
A/D IS BIPOLAR, THAT IS, ITS RESULTS ARE SIGNED. 

DEFAULTS 

ON CARP"AGE RETURN, IT IS ASSUMED BIPOLAR. 
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6.13 

6.14.1 

6.14.2 

6.15.1 

THIS QUESTION IS ASKED BY TEST 7. RESPOND BY TYPING THE 
bers IN YOU SH THE SAMPLES TO BE TAKEN 

ARE: 1,2,10,20,50, 100,260, RAND 1000 

DEFAULTS 

NO DEFAULTS. 

ERROR MESSAGES 

“NO SUCH GAIN” IS TYPED IF THE GAIN YOU TYPED ISN’T LEGAL. 

CHANS (SC,EC)? 

THIS Bes TiN IS ASKING YOU FOR THE OCTAL CHAE YOU WISH THE 
ee SC_REPRESENTS THE STARTING 

wo C S ad CHANNEL. CHANNELS MUST 

CPU BASED ON CORE AVAT IE I STORE SAMPLES AWAY IN. 
RESPOND BY TYPING THE STARTING CHANNEL NUMBER. FOLLOWED BY 

NUMBER FOLLOWED 
BY A CARRIAGE RE TO SAMPLE ONLY ONE CHANNEL 
SIPLY TYPE THAT CHANNEL NUMBER FOLLOWED BY A CARRIAGE 

DEFAULTS 

(1) AT LORD AND START AT ADOR. 200, CHAN. O WILL BE SELECTED. 

(2) AT ANY OTHER TIME, PREVIOUSLY TYPED CHANNEL(S). 

ERROR MESSAGES 

“ERROR! START CHAN > END CHAN.” IS TYPED 
WHEN THAT CONDITION IS TRUE. 

“ERROR! NO SUCH CHAN” IS TYPED IF THE CHAN NUMBER IS TOO 

EXPECTED fMVERAGE? 

RESPOND BY TYPING THE AVERAGE, CIN OCTAL) WHICH YOU 
XPECT THE SAMPLES TO OLLOWED BY A CARRIAGE RETURN. 
Hy 9 QUESTION MAY NEED NOT TO'BE ANSWERED - SEE WRITE FOR 

DEFAULT 

DEFAULT OF 0000 OR PREVIOUSLY TYPED DATA. 

ERROR MESSAGES 
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6.16 

6.16.1 

6.16.2 

7.0 

7.1 

7.1.1 

TOLERANCE? 

RESPOND BY_TYPING THE TOLERANCE FOLLOWED BY A CARRIAGE 
RETURN. A TOLERANCE OF ZERO WILL FORCE TYPEOUT OF 
THE RESULTS OF TEST 7. TOLERANCE MAY BE ANY NUMBER 
HOWEVER. IT IS RECOMMENDED YOU READ TEST 7, AND EXAMINE 
THE SPECIFICATIONS FOR THE AOOS TO DETERMINE THIS NUMBER. 

DEFAULTS 

ZERO OR PREVIOUSLY TYPED TOLERANCE. 

ERROR MESSAGES 

NONE 

TEST DESCRIPTIONS 
Eri Meri si iii riot! 

TEST O INPUT AND OUTPUT MODULE EXERCISER 

THIS TEST IS DESIGNED TO EXERCISE 
UP_TO 16 OUTPUT MODULES OR 16 

T MODULES OR ANY COMBINATION 
6 i” MODULES. IT (1) QUTPUTS THE BR
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A CHANGE 
SURRED. IT STARTS 

HE CHANGE. 
MODULE INTERRUPTS, ITS 

A IS TYPED ALONG WITH 

T DELAYS A SECOND TIME 
HE SECONDARY DELAY 

F ANY). SECONDARY DELAY TINE 
“¢tD" USED FOR EXERCISING 
7 E shor OUTPUT MODULE. 

WAS TYPED (SEE SECTION 8.5) 
AND (OUTPUT MODULES WILL BE ASSUMED 
TEO. THE ONLY TYPEOUT WILL BE 
DATA SENT OUT DOESN’T MATCH 

TA RECEIVED. 
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RUN TIME TEST 0 

INDEFINITE - RUN TERMINATED BY OPERATOR. 
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7.2 TeST 1 INPUT OR OUTPUT MODULE EXERCISER 

a) FOR INC AT MODULES; 
READS THE INPUT MODULE CONTINUOUSLY 
AND DISPLAYS ITS CONTENTS IN DISPLAY 
REGISTER (11/45). IF YOU 
HOVE aN 1170S PROCESSOR YOU MUST USE 

(2) FOR OUTPUT MODULES: 
TAKES THE CON gen of THE SWITCH 
REGISTER AND S. T TO THE OUTPUT 

DELAYS CPeCHEIED DELAY TIME 
AND DUREPEATS 

7.2.1 RUN TIME TEST 1 

INDEFINITE - RUN TERMINATED BY OPERATOR. 

7.3 TEST e DAC CALIBRATION 

OUTPUTS THE CONTENTS OF THE SWITCH 
REGISTER TO ALL FOUR CHANNELS OF 
BHR FOO RTO recent IN ORDER TO MAINTAIN 

7.3.1 RUN TIME TEST 2 

INDEFINITE - RUN TERMINATED BY OPERATOR. 

7.4 TEST 3 DAC INTERACTION 

QUTPUTS A RAMP TO ALL FOUR CHANNELS 
TO 1. oPecIE TED DAC. THESE RAMPS 
ARE “OUT OF PHASE” WITH EACH OTHER 
SO THAT INTERACTION AND DUAL ADDRESSING 
CAN BE TESTED. 

7.4.1 RUN TIME TEST 3 

INDEFINITE - RUN TERMINATED BY OPERATOR. 

7.5 TEST 4 COUNTER MODULE TEST 

THIS TEST CHECKS OUT BASIC LOGIC 
FUNCTIONS OF THe COUNTER MODULE. 
THE USER MUST JUMPER TP3 AND 
TP4Y ON THE W744Q. 

7.5.1 RUN TIME TEST Y 

SHORT PASS (SWil=1) APP. 15 SEC. 
LONG PASS (SW11=0) APP. 2 MIN. 
FIRST PASS IS ALWAYS A SHORT PASS. 
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7.6.1 

7.7 

7.7.1 

7.8 

TEST S A/D LOGIC TEST 

THIS TEST CHECKS OUT BASIC LOGIC 
FUNCTIONS OF THE A/D. 

RUN TIME TEST S 

SHORT PASS (SWll=1) APP. 15 SEC. 
ONG PASS (SW11=0) APP. 2 MIN. 
IRST PASS IS ALWAYS A SHORT PASS. 

TEST 6 A/D CALIBRATION 

THIS TEST ALLOWS THE USER TO CALIBRATE 
THE ACOS. 

SWL1l=1 WILL PRINT RESULTS LOCAL OR REMOTE 
(SWR=4000) FOR EXAMINATIO. 

RUN TIME TEST 6 

INDEFINITE - RUN TERMINATED BY OPERATOR. 

TEST 7 

(1) REPEATIBILITY 

THIS TEST ALLOWS THE USER TO TEST THE REPEATIBILITY 
NUMBER OF CHANNELS AT ANY GAIN ANO INPUT VOLTAGE. 
THE TEST MAY OR MAY NOT PRINT OUT A TABLE 
(SEE EXAMPLE OF PRINT-OUT) DEPEDING ON WHETHER AN ER 
OCCURED OR IF FORCED TYPEOUT IS DESIRED. 2S& SAMPLES 
ARE TAKEN PER CHANNEL PER PASS. “REPEAT” IS TYPED 
AT THE BEGINNING OF EACH PASS. 
WHEN THIS TEST IS SELECTED, THE AOOS ADDR OF THE 
A/D SUBSYSTEM IS REQUESTED ALONG WITH WHAT CHANNELS 
YOU WISH TO SAMPLE. THE GAIN YOU WISH TO USE, FOLLOW 
BY THE EXPECTED AVERAGE (OPTIONAL) AND THE TOLERANCE 

IF FORCED TYPEOUT IS DESIRED, A TOLERANCE OF ZERO 
SHOULD BE TYPED. IF THE EXPECTED AVERAGE IS 
KNOWN RUN © ~ PASS AT ANY EXPECTED AVERAGE AND 
THE CURRENT AVERAGE WILL BE TYPED OUT. 

THE TEST OPERATES IN THE FOLLOWING MANNER: 
(1) IT TAKES 2S& SAMPLES ON EACH CHANNEL SPECIFIED. 
(2) TU CORPUTES HIGH,LOW, AND AVERAGE OF SAMPLES FOR EAC 

NEL 
(3) IT COMPARES THE HIGH,LOW, AND AVERAGE AGAINST THE 

EXPECTED AVERAGE YOU TYPED. IF THERE IS ANY ERROR 
THE ERROR WILL BE TYPED FOR THAT PARTICULAR CHANNEL, 
THERE ARE NO ERRORS, THERE WILL BE NO TYPEQUT 
EXCEPT FOR “REPEAT” AT THE BEGINNING OF THE NEXT PAS 

(4) IF A TOLERANCE OF ZERO IS SPECIFIED, A FORCED TYPEOU 
WILL OCCUR OF THE RESULTS OF ALL CHANNELS SPECIFIED. 
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7.8.1 

7.8.2 

8.0 

8.01 

8.1 

8.2 

8.3 

RUN TIME TEST 7 

DEPENDENT ON NUMBER OF CHANNELS TO BE SAMPLED. 1 PASS 
FOR 1 CHANNEL TAKES APPROXIMATELY 2 MINUTES. IF MULTIPLE 
CHANNELS, TIME BETWEEN TYPEOUTS SHOULD NOT EXCEED 2 
MINUTES. 

EXAMPLE OF TYPEOUT 

(LOCAL MODE) 
LO -S “4 -3 -2 =1 AV 
0000 0000 0000 o000 O004 O006 d240 

(REMOTE MODE) 
LO -1 +} 
0000 0000 aco o000 

FLAG MODE OPERATION 

SUMMARY 

FLAG TESTS AFFECTED SECTION 

te ALL 8.1 
tN ALL 8.2 
td 0 8.3 
tL 4 8.4 
tJ 0 8.5 
tP ALL 8.6 
tR ALL 8.7 
tS ALL 8.8 

ALL FLAG MODES ARE ENABLED BY TYPING THE ABAOC TATED LETTER 
AND THE CONTROL KEY TOGETHER AT “6.3 TEST NO?". AFTER 
THE FLAG IS _AC ED. UPON, PROGRAM CONTROL WILL RETURN 
TO “6.3 TEST NO.? 

tE EXPERT MODE 

WHEN “tE" IS TYPED EXPERT MODE WILL BE ENASLED. 
WHEN THE PROGRAM IS OPERATING IN “EXPERT MODE” NO QUESTIONS 
WILL BE TYPED, ONLY THE QUESTION MARKS. 

tN NOVICE MODE 

WHEN “*N" IS TYPED, “EXPERT MODE” WILL BE DISABLED. ALL 
QUESTIONS WILL BE TYPED. 

tD SECONDARY DELAY 

“¢D" IS TYPED JN ORDER TO ENTER A SECONDARY DELAY USED 
IN TEST 0. THIS DELAY IS ONLY NEEDED FOR TESTING A SINGLE 
SHOT MODULE WHEN RUNNING TESTO WITH “tJ” OPTION. 

+) +2 +3 
0006 o000 00 

HI 
0000 
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8.4 

8.5 

8.6 

8.7 

8.9 

8.10 

tL LINE PRINTER OPTION 

WHEN A LINE PRINTER IS AVAILABLE FOR USE AS AN OUTPUT 
Berne ce 7, YOU MAY SELECT OUTPUT TO GO TO IT 

WHEN THE TEST IS STARTED AT LOC 200, THE PROGRAM WILL TYPE 
"LINE PRINTER OPTION AVAILABLE” IF fT DETECTS A LINE PRINTER 
ON THE SYSTEM. IF “¢L” JS TYPED, AND NO LINE PRINTER IS 
AVAILABLE, THE COMMAND WILL BE IGNORED; IF “#L" IS HONORED 
THE PROGRAM WILL TEL, YOU TO MAKE THe PRINT R-READY. TO DO 
THIS, MAKE SURE ITS POWER IS ON AND IT I LECTED. 

IF RUNNING REMOTELY THIS OPTION IS DISABLED. 

tJ CONNECTED MODE FOR TEST O 

"tJ" INDICATES TO THE PROGRAM THAT ALL_INPUT AND OUTPUT 
MODULES EXERCISED BY TEST O ARE CONNECTED TO EACH OTHER 
FOR TEST. NO TYPE OUT WILL OCCUR IF THE DATA SENT OUT 
MATCHES THE DATA RECEIVED. \ 

*P LINE ERROR SUMMARY 

“tP” WILL PRINT THE CURRENT LINE ERROR COUNT, ZERO THE 
ERROR COUNT AND THEN RETURN TO “TEST NO.?” 

tR GOING REMOTE 

“ftR™ INDICATES THAT THE TEST IS NOW 
GOING TO BE PERFORMED REMOTELY LOCAL 
KEYBOARD IS DISABLED EXCEPT FOR fC. LOCAL 
PRINTER WILL CONTINUE TO TYPE FOR 
HARD COPY. 

tS REMOTE SWITCH REGISTER 

WHEN RUNNING REMOTELY “¢S" IS USED TO CHANGE THE “SWITCH 
REGISTER”. TYPING “tS” THE PROGRAM WILL RESPOND WITH: 

SWR=1234S6 NEW SWR = 

TYPE IN A NEW VALUE FOLLOWED BY A <CR>. 

tX TRANSFER CONTROL 

“¢*X" IS USED TO TRANSFER CONTROL FROM ONE FILE BOX 
TO ANOTHER WHEN RUNNING REMOTELY ON A MULTIPLE FILE 
BOX SYSTEM. SEE SECTION 4.3 FOR MORE INFORMATION. 
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“ICR POWER LOSS” 

WILL 

AND START AT 6.3 

10. LISTING 

-MCALL .HEADER, .SETUP, 

164000 $SWR=164000 

TITLE MAINDEC~11-DZIR 
;sCOPYRIGHT (C) 1975 
*DIGITAL EQUIPMENT CORP. 
j BNAYNARD, MASS. 01754 

HEPROGRAN BY DAN DEKNIS 

PR
ET

 
TT
R 

R A
 R
RR

 
RR

S 
ST
E 

RE
Ga

e 
Ca

S 
C R
AC

KS
 

a 
R
U
 

000001 étNe1 

~SCATCH START ¥ B 8 

“RESTARTING FROM ICR POWER LOSS” 

MODULE RANGE 

171000-171036 

171540-171576 

OZIRBA. P11 

gis 3.0 MISCELLANEOUS 

aie 3.1 FILE BOX ASSIGNMENT 

als FILE BOX ICSR ICAR 

918 0 ieee ieig?d 

226 3 inte 171 
921 3 TPIPUe 171744 
922 4 171736 = 171734 
923 5 171726 = 171724 
924 6 171716) = 171714 

7 171706 171704 
10 171676 §=171674 
l 171666 171664 
1 171656 171654 
13 171646 171644 

9.2 ICR POWER LOSS/OR POWERING DOWN ICR 

IF THE ICR EVER LOSES POWER EITHER 
THRU POWER LOSS OR OPERATOR INTERVENTION 
THE PROGRAM WILL RESPOND WITH: 

ONCE POWER IS RETURNED, THE PROGRAM 

“SCATCH, .STRAP, . TRMTRP ,SETTRAP, -SREAD, .SRDDEC, 
$SB20, . $0820, : $SAVE, . $RAN 

VECTOR ADDRESS 

ASSIGNABLE 
IN FLOATING 
VECTOR AREA 

-SPOWER, .STYPE, .EQUAT, .SCMTAG, .SERRTYP, .STYPOCT 
. SERROR, . SSCOPE 

. HEADER PBBINDE CE 11-02 IRB-A/, 1975 ¢/DAN DEKNIS/ 

i STHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
j BPACKAGE (MAINDEC-11-DZQAC-B1),AUG 29,1975. 
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971 oooo0c 

975 000174 
976 000174 900000 
977 000176 960000 

986 000200 000137 

982 
983 
984 
985 
986 
987 
988 000162 
989 
990 000! 000000 
991 00° 64 900000 
992 005166 9000000 
93983 000170 OoO0000 
gee 000172 oo0ca00 

996 000210 
een 006210 000137 

999 000214 
1000 
1001 
1002 
1003 
1004 001100 
1005 
1006 
1007 177776 
1008 
1009 177774 
1010 17777e 
1011 177570 
101e 177570 

' 1013 
1014 
1015 0000 

» 1016 000001! 
| 1017 c0000e 
' 1018 000003 
| 1019 0004 

1020 ooo00s 
, 1021 OOCC06 

1022 
1023 

MACYI1 EF (722) 

001726 

003610 

KOe 
O3-NOV-76 15:17 PAGE 24 

.SBTTL TRAP CATCHER 

=0 
s#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAINS tn ”,+2,HALT™ 
:#SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
s#LOCATION 9) CONTAINS O TO CATCH IMPROPERLY LORBED VECTORS 

DISPREG: .WORD 0 ;;SOFTWARE DISPLAY REGISTER 
SWREG:  .WORD O ;;S0FTWARE SWITCH REGISTER 

-SBTTL STARTING BODRES(ES) 
JMP aaSTART ;; JUMP TO STARTING ADDRESS OF PROGRAM 

sLOCATIONS 162-172 ARE USED IF PROGRAM 
“WAS LOATLO REMOTELY, THE CONTROLLER 
“DIAGNCSTIC (MD-11-DZIRA) WILL LOAD THES 
; LOCATIONS aH AF ORANG TION FROM ICR THA 
*LOADED D 

-=162 

ICRVEC: 0 ;VECTOR OF ICR 
REMFF: O * INDICATOR OF HOW PROGRAM WAS LOADED 
ICARLDO: O sICAR OF ICR OF CONTROLLER TEST 
ICSRLDO: O :ISCR ™ “ ° ad 
ICSMLD: O s MODULE 

inp QSRSTART 

-EQUAT 

.SBTTL BASIC DEFINITIONS 

jFINITIAL ADDRESS OF THE STACK POINTER ### 1100 #4 
STACK 
-EQUIV EMT, ERROR ssBASIC DEFINITION OF ERRCR CALL 
“EQUIV IOT; SCOPE *:BOSIC DEFINITION OF SCOPE CALL 
PS= 177776 ::PROCESSOR STATUS WORD 
.EQUIV PS. PSW 
STKLMT= 177774 ;;STACK LIMIT REGISTER 
PIRQG= 177772 “PROGRAM INTERRUPT REQUEST REGISTER 
DSWR= 177570 : HARDWARE SWITCH REGISTER 
ODIsP= 177570 “HARDWARE DISPLAY REGISTER 

; XGENERAL PURPOSE REGISTER DEFINITIONS 
RO= 40 3 ;GENERRL REGISTER 
Riz Al “GENERAL REGISTER 
Ro= 42 3; GENERAL REGISTER 
R3= “3 -GENERAL REGISTER 
R4= “4 1 GENERAL REGISTER 
RS= 4S GENERAL REGISTER 
Rb= “6 > :GENERAL REGISTER 
R7= “7 tt GENERAL REGISTER 
-EQUIV R6,SP ;;STACK POINTER 
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-EQUIV R7,PC ; PROGRAM COUNTER 

**PRIORITY LEVEL DEFINITIONS 
PRO 0 » PRIORITY LEVEL 0 
PRI= 49 ::PR ORITY LEVEL I 
PRe= —s«100 t:PRIORITY LEVEL 2 
PR3= ss. : {PRIORITY LEVEL 3 
PR¥= 200 *:PRIORITY LEVEL 4 
PRS= 940 PRIORITY LEVEL S 
PRb= =—-300 :: PRIORITY LEVEL & 
PR7= 340 ::PRIORITY LEVEL 7 

-*"SWITCH REGISTER" SWITCH DEFINITIONS 
Gwis= 100000 
Swi4= 40000 
SW13= 20000 
SWie= 10000 
SWil= 4000 
SWid= 2000 
SWOS= 1000 
swns= 400 
5W07= 200 
Su06= 100 
SWOS= 40 
Swo4¥s 20 ' 
SWO3= 10 
SWOe= 4 
SWOl= 2 
SNOO= 
SEQUIV g, 
EQUIV SWO8, SWS 
EQUIV SWO7,SW7 
EQUIV SUG 
EQUIV SWOS, SWS 
EQUIV ; 
EQUIV SWO3,SW3 
EQUIV SwO2,SW2 
EQUIV SWO1,SW1 
EQUIV SwWOD, 

-¥DATA BIT DEFINITIONS (BITOO TO BITIS) 
B1T1S= 100000 
BIT14= 400 
BIT13= 20000 
BITl2= 10000 
BIT1ll= 40 
BIT10= 2000 
BITO9= 1000 
BIT0s= 400 
BIT07= 200 
BITOG= 100 
BITOS= 40 
BITOY= 20 
BITO3= 10 
BIjT0es 4 
BITOl= 2 
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;#BASIC “CPU” TRAP VECTOR ADDRESSES 
ERRVEC= 
RESVEC= 
TBITVEC=I4 
TRTIVEC= 14 
BPTVEC= 1 
IOTVEC= 4 
PWRVEC= 24 

A
p
 oO
 

PIRGVEC= 240 
. SCMTAG 

TIME OUT AND OTHER ERRORS 
| RESERVED AND ILLEGAL INSTRUCTIONS 

roan ia BIT 

;; TRACE TRAP 
;;BREAKPOINT TRAP (BPT) 
{INPUT output TRAP (IOT) #*#SCOPE## 
;POWER FAIL 

:;EMULATOR TRAP (EMT) ¥*ERROR#* 
:;" TRAP” TRAP 
teTTy KEYBOARD VECTOR 
;TTY PRINTER VECTOR 

;;PROGRAM INTERRUPT REQUEST VECTOR 
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OZIRBA.P11 BASIC DEFINITIONS 

1106 00C214 STARS 
1107 5 RERREELEAAA KEELER ERA ERA R ELAS EERE SEERA RRR AE AREER RAERS 

1103 -SBTTL COMMON TAGS 

lil ;#THIS TABLE conan. VARIOUS COMMON STORAGE LOCATIONS 
111g :#USED IN THE PROGRAM 

1114 001100 -=1100 
1115 001100 SCMTAG: ;;START OF COMMON TAGS 
1116 001100 000000 S$PASS: .WORD OG 3 CONTAINS PASS COU 
1117 001102 000 STSTNM: .BYTE O ;CONTAINS THE TEST NUNBER 
1118 001103 SERFLG: .BYTE Q ; ; CONTAINS ERROR FLAG 
1119 001104 000000 SICNT: .WORD 0 ;CONTAINS SUBTEST ITERATION COUNT 
1120 0011068 000000 SLPADR: .WORD OQ CONTAINS SCOPE LOOP ADDRESS 
1l21 001110 o00000 SLPERR: .WORD 0 ;;CONTAINS SCOPE RETURN FOR ERRORS 
lle2 001112 0d00000 SERTTL: .WORD OQ + CONTAING TOTAL ERRORS DETECTED 
1123 001114 SITEMB: .BYTE O ;CONTAINS ITEM CONTROL BYTE 
1ie4% 001115 001 SERMAX: .BYTE 1 CONTAINS MAX. ERRORS PER TEST 
1125 001116 O00000 SERRPC: .WORD OQ CONTAINS PC OF LAST ERROR INSTRUCTION 
1126 001120 000000 S$GDADR: .WORD O HCONTRINS ADDRESS OF *GO0D’ DATA 
lle? OOlle2 SBDADR: .WORD 0 ;CONTAINS ADDRESS OF ’BAD’ DATA 
1128 001124 000000 §GDDAT: .WORD OQ S:CONTAINS ’GOOD’ bora 
1129 001126 000000 SBDDAT: .WORD OQ CONTAINS *BAD’ DAT 
1130 001130 000000 -WORD 0 ;;RESERVED--NOT TO Be USED 
1131 001132 000000 WORD 0 
1132 001134 000000 WORD Q 
1133 001138 177570 SUR: -WORD  OSWR ;ADDRESS OF SWITCH REGISTER 
1134 «001140 = 177570 DISPLAY: .WORD ODISP ; ADDRESS OF DISPLAY REGISTER 
1139S 001142 177569 STKS: 177560 ii TTY KBD STATUS 
1136 OO1144 177562 STKB: 177562 ; TTY KBD BUFFER 
1137 001146 177564 $TPS: 177564 bY PRINTER STATUS REG. ADDRESS 
1138 Q011S0 177556 STPB: 177566 ;TTY PRINTER BUFFER REG. ADDRESS 
1139 001152 000 SNULL: .BYTE 0 :;CONTAINS NULL CHARACTER FOR FILLS 
1140 001153 002 SFILLS: .BYTE 2 : CONTAINS # OF FILLER CHARACTERS REQUIRED 
1141 001154 Ole SFILLC: .BYTE 12 + PENT FILL CHARS. AFTER A “LINE FEED” 
1142 1155 000 STPFLG: .BYTE 0 ;" TERMINAL AVAILABLE” FLAG (BIT<O7>=0=YES) 
1143 001156 000000 STIMES: O ;3MAX. NUMBER OF ITERATIONS 
1144 001160 077 SQUES: .ASCII /7/ QUESTION MARK 
14S 001161 015 SCRLF: .ASCII <15> ;; CARRIAGE RETURN 
1146 COlibe O000le SLF: eASCIZ ‘lad ;;LINE FEED 
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sSSPRELTEHSRAEREERESHERE GRRE ER ARES ERE OE OS EHH 

-SBTTL ERROR POINTER TABLE 

;#THIS TABLE CONTAINS THE INFORMATION FOR airy ERROR THAT CAN OCCUR. 
:#THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN 
:@LOCATION SITEMB. THIS NUMBER INDICATES. Wy WH cH H ITER 1N THE TABLE IS PERTINENT. 
> #NOTEL: IF SITEMG IS O THE ONLY PERTINENT DATA IS (SERRPC). 
: aNOTED: EACH ITEM IN THE TABLE CONT AINE 4 POINTERS EXPLAINED AS FOLLOKS: 

.# cy ;:POINTS TO THE ERROR MESSAGE 
# OH =:POINTS TO THE DATA HEADER 
;% D1 =:POINTS TO THE CATA 
ie OF ::POINTS TO THE DATA FORMAT 

SERRTB 

-AD9S ERRORS 
;ERROR 1 ADDRESS ABILITY 

164 O26S61 EM) NO DATA XF=R 
166 023250 OHI ERROR aos 

170 091476 OT! :SERRC, ADCS2,0 
172 OO1474 oF 6 °0 

“ERROR 2 “BIT EXERCISER™ 
174 026576 EMe ;XFER DATA ERROR 
176 022254 BHe sERR OR AD GOOD BAD 

PC —ADOR DATA «CATA 
209 001500 oT2  SERRPC, ADCSR,  SGDDAT, SBDDAT,O 
202 001474 OF O :0 

-ERROR 3 CONVERT BIT 

204 026616 EM3 -CNVT BIT NOT SET 
208 023250 DH} “ERROR A/D 

0 OO1476 OTL : PC ADDR 
2 001474 OFO *SERRPC, AOCSR,O 

sERROR 4 CONVERT BIT 

214 026633 EMY sChVT BIT NOT CLEAR 
216 023250 OH ‘ERROR AD 
220 OO1476 OT] > PC ADOR 
222 001474 DFO SERRPC, ADCSR,O 

-EKROR S READ C/R BIT 
224 OebbS2 EMS sDATA REG ERROR 
226 023250 OH! “ERROR AD 
230 001476 OT! : PC ADDR 
232 001474 OFO *SERRPC, ADCSR,O 

;ERROR 6 ADCS INTERRUPT 
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Pll ERROS POINTER TABLE 

le3% ° M6 ;NO_AQOS INTR i BL ; gs 
001240 001476 oT] ;__ PC apne 
OO012e4e 001474 OFO ;SERPOC, ADCSR,O 

;ERROR 7 ADCS ADOR OR GENERIC CODE 

a4 EM? ;1CAR BAD ON IN” 
e46 OH3 ;ERROR MODULE ICAR 
2S0 O7 ; PC ADDR S/B WAS 
eSe2 OF O ;SERRPC, ANCSR, SGODAT, SBDDAT 

;ERROR 10 RIF BIT ACTION 

es4 EM10 ;RIF ERROR ON AOOS 
256 OH! sERROR A/D 
260 DT1 ;. PC  AOOR 
2be DFO ;SERRPC, ADCSR 

;ERROR 11 COUNTER MODULE ADORESSABILITY 

264 EM11 ;CNTR XFER ERROR 
266 DHY ;ERROR COUNTER 
270 OT3 ;PC_ROOR 
ee DFO ; SERRPC 

;ERKOR 12 COUNTER MODULE “BIT EXERCISE ROUTINE 

em EMe ;XFER DATA ERROR 
276 DH 
300 DOTY 
302 DFO 

;ERROR 13 COUNTER MODULE COUNTING 

304 EM1e2 ;CNTR UP COUNT BAD 
306 DHe 
310 OT4 
3l2 OFO 

;ERROR 14 COUNTER MODULE FAILED TO INTERRUPT 

EM13 ;COUNTER FAILED TO INT 
Oe OHM 

i 001476 OT3 
OOi3e2 001474 OFO 

;ERROR 15 COUNTER MODULE ADOR OR GENERIC CODE INCORRECT 

001324 026706 EM14 ;ICAR BAD ON INT 
00i3e6 Oe3eb4 OH3 
001330 C1500 OT4 
001 001474 OF 0 
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-DZIRB-A mac 
ERROR POINTE 

027077 
y 32S 

1S00 
001474 

é. (732) 
TABLE 

DO3 
O3-NOV-76 15:17 PAGE 30 

EMIS ;CNTR COUNT ON OVFLW 

EMI6 ;RIF ERROR ON CNTR 

;ERROR 20 COUNTER MODULE INITIALIZATION PART 1 

EM17 ;SYS INIT CNTR 
OHe 
OT4 
OFO 

;ERROR 21 ILLEGAL INTERRUPT POSTED ON ICS BUS 

EMO ;ILL ICR INT 
DHY 
DT3 
OFO 

;ERROR e2 ICR-11 FAILED TO INTERRUPT 

EMe1 ;NO ICR INTR 
OHY 
OT3 
DFO 

;ERROR 23 ICAR NOT ZERO AFTER FORCED ICR INTERRUPT. 

EM22 ;ICAR ERROR 
DH3 
OT4 
OF O 

;ERROR 24 SYS INITIALIZE FAILED TO CLEAR COUNTER INTERRUPT FLAG 

EM23 ;SYS INIT CNTR IN” 
DH4 
OT3 
OFO 

;ERROR 2S COUNTER STARTED COUNTING AFTER SYSTEM INIT. 

EMe4 ;CNTR CNT SYS INIT 
OHe 
OT4 
OFO 

;ERROR 26 AOOS READ DUAL ADDR ERROR 



r— ene 

MAINOEC-11-DZIRB-A MACYL1 7(732) O3-NOV-76 15:17 PPSE 31 
D2IRBA.P11 ERROR POINTER TABLE 

1315 001434 027331 EN2S ;READ_DUAL ERROR 
1316 OO1436 023300 DHS TERROR A/D DUAL 
1317 OO144O 001506 OTS eRe REDDR ADDR 
1318 OolW2 OO1474 OFO 
1320 ;ERROR 27 ADDS WRITE DUAL ADDR. ERROR 
1322 OO1444 027351 EN26 ;DUAL ADDR ERROR 
1323 OO1446 023300 OHS 
1324 001450 001506 OT 
1325 001452 001474 OFO 
1326 
1307 ; 
1328 ;ERROR 30 SEND -RECIEVE UATA ERROR 
1330 001454 026576 END? ;XFER DATA ERROR 
1331 001456 023254 DHe 
1332 O01460 001500 OT4 
1333 001462 001474 DFO 
te 
1338 ;ERROR 31 SANE AS ERROR 30 ONLY NO HEADER TYPEOUT 
1338 001464 001474 DFO 

| 3339 001466 001161 SCRLF 
1340 00!470 001500 oY 

| 9941 001472 001474 DFO 
1342 
1343 
1344 001474 000000 OFO: 0 

| 1345 001476 O13: 
146 O0147B 001122 OTl:  .WORD  SBDAOR 
1347 001500 OTH: 
1348 OO1S00 001122 001124 001126 DT2:  .WORD  SBDADR, SGDDAT, SBDDAT 

| 149 001506 001122 01124 OTS: [WORD  SBOADR, SCDDAT 
1351 1352 STABLE OF CONSTANTS 
1354 001512 920320 FRI10: 20320 ;TTY DELAY TIME 
1355 001514 006532 FRSO: 6532 
1356 001516 005650 FRYO: S650 
1357 OoiseQ Oueve4 FReO: e724 
1358 001522 FRI6: ;DELAY FOR 16 MILLSEC 
1359 00154 001024 FRS: 1024 
1360 001525 Od24000 FRe00: 24000 
1361 001530 900000 FR32: 0 ;DELAY FOR 3.2 MILLI SEC 
1362 001532 000500 FR3: 500 SDELAY FOR 3 MILLI SEC. 
1363 001534 900000 FREQ: 0 SDELAY TIME. 
1364 001536 000000 FREQI: 0 
1365 001540 000000 FREQ: 0 
1366 001542 00000 FREQS: 0 
1367 OO1544 O00iSe FRI: 152 ;DELAY FOR. 1 MILLI SEC. 
1368 00154 00220 FR1I120: 220 SON AN 11/20 FRI X 3 FOR 11/45. 
1369 001550 000000 PATRNM: 0 SPATTERN MODIFIER 
1370 001552 900000 PATRN: 0 :PATTERN TO BE SENT TO OUTPUT MODULE 
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PATRNC: 
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XVEC: 
XICSVT: 
XICSVe: 

nN
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Tee cae RODRESS OF ICS MODULES. 

ne cFeRF +2 

‘REMOTE PRINT 

fap BUSY FF 
:DA fh 

PARR F 
sae Ter INTERRUPT VECTOR 
“F 
‘TTY. Busy 
;PRINT READER FLAG 
sDATA FOR ERRORS 

;CLEARED ON PROGRAM START AT 200 
SEND ADDR OF CORE. 
SO=NOVICE MODE--1=EXPERT MODE 
sO=NORMAL; 1=MO0S CONNECTED FOR TST 0 

;0=TTY OUTPUT---1=LINE PRINTER 
LINE PRINTER REG 

;TEST 7 PRINT MEDIA REG 

‘ UPPER MOOULE ADORESS 
-;CNTRL C RETURN ADDRESS 

- ;LOWER MODULE ADDRESS 
sSWR REG USED WHEN REMOTE 
SWR FF (#5) 
;REMOTE FF FOR PWR FAIL - 
sERROR COUNT an 
;SET MODULE INTERRUPT PRESENT 
;TEMP STORAGE OF SWR WHILE SWITCHING BETW’ LOCAL AND REM 
REMOTE TTY FLAG 

; RTI_INSTRUCTION 
RTS PC INSTRUCTION 
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OZIRBA.P11 ERROR POINTER TABLE 

1427 004737 GUSUB=4737 -JSR PC, INSTRUCTION 
1428 022626 POP2SP=22626 
1429 022626 POPSP2=2cbeb 

43h .SBTTL ICSR BIT EQUIVALENTS 

1433 00000 burasy=pt ITIS -ICSR - OUTPUT BySY 
144 0000 IT14 tICSR - MAINT BIT 03 
1435 020000 MAINTe=BIT13 :ICSR - MAINT BIT 02 
1436 0:0000 ERRBIT=BITle ICSR = ERROR INTERRUPT 
1437 904000 MAINTI=BITII ICSR = MAINT BIT OL 
1438 PWRFL=BITI0 *ICSR - POWER FAIL INTERRUPT 
1439 001000 TBMTEN=BIT9 *TCSR - TBMT INTERRUPT ENABLE 
1440 000870 MAINTO=BIT8 -ICSR - MAINT BIT OC 
144} ood200 MODINT=BIT? *ICSR - MODULE INTERRUPT 
1443 000100 XRESET=BITE *ICSR - RESET 
1443 O00040 TTYEN=BITS tICSR - TTY ENABLE 
1444 900020 PWFEN=BITY -ICSR - POWER FA INTERRUPT ENA.. 

1 44S 000010 BMTEN=81T3 SICSR - BMT INTER IPT ENABLE 
1445 000004 MODEN=81 Te "ICSR - MODULE INTERRUPT ENABLE 
1447 goood ERREN=6ITI ‘ICSR - ERROR INTERRUPT ENABLE 
1338 000001! XRIF=aIT0 -ICSR - RESET INTERRUPT FLAG 

| 1450 "SBTTI ICAR BIT EQUIVALENTS 

1452 100000 XTBAT=BITIS sICAR - TBMT 
| 1453 010000 DA=BITl2 -ICAR -.DA 

1454 : 

ies : 
157 001726 .SETUP <. STRAP, .SSCOPE, . SERROR, . SPOWER? 
a 

1459 001726 012737 177570 001136 START: MOV #177570, SWR ;SETUP HARDWARE SUR 
1480 001734 60S737 001632 TST ST200 >SEE IF STARTING AFTER INITIAL LOAD 

, 1461 001740 6GOlcde BNE +6 “TF NOT, LEAVE REMOTE FLOP ALONE 
Ibe ryrse ? 000164 CLR REMFF FORCE ‘PROGRAM TO START IN LOCAL MODE 

' 1464 001746 012706 001100 MOV BSCHTAG, R6 s;FIRST LOCATION TO BE CLEARED 
1465 OCl7S52 005026 CLR (R6)+ 3;CLEAR MEMORY LOCATION 
1465 021754 022706 001126 CMP 8SBDDAT, Rb * > DONE? 
1467 GC1760 001374 BNE 6 is LOOP BACK IF NO 
1468 001762 O12706 001100 MOV ssTAC K,SP :SETUP THE STACK POINTER 
1469 001766 012737 0c3670 o00020 MOV eSSCOPE QRIOTVEC’:; IOT VEC OR FOR SCOPE ROUTINE 
1470 001774 Ole737 000340 Oo00022 MOV #340 aslOTvecee s;LEVEL 7 
1471 O02002 012737 022566 000030 MOV SSERROR, QSEMTVEC ; EMT VECTOR FOR ERROR ROUTINE 
1472 O0C010 012737 000340 000032 MOV 8340 sethtvecs ; LEVEL 
1473 000016 012737 025272 000034 MOV eSTRAP. 2 c i: GECTOR FOR TRAP CALLS 
1474 OC2024 012737 OO0340 000036 MOV #340 ab TRAP EC tével 7 
1475 002032 012737 023534 O000e4 MOV IEPURVEC’ ; s POWER >FAILURE VECTOR 
1476 OOCO40 012737 000340 MOV +340 DRPURVEC+E siteve 
1477 002046 005037 001156 CLR STIMES > IN Vital 126 NUMBER OF ITERATIONS 
1478 bose 012737 O020S52 001106 Hoy #. , SLPAOR INITIALIZE THE LOOP ADDRESS FOR SCOPE 

1480 62060 013746 900004 aa 984, -(SP) - SAVE ERROR VECTOR 
1481 O02064 013746 000006 MOV 386, -(5P) 

, 1482 002070 012737 002104 oDc004 Mov = #6484 ;;SET UP TIME OUT VECTOR 

- 4 
f
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OZIRBA.P11 ICAR BIT EQUIVALENTS 

1483 002076 005777 177034 TST aSWR +: TRY TO REFERENCE HARDWARE SWR 
1484 002102 ooo4c" BR 65S -: BRANCH IF NO TIMEOUT TRAP OCCURS 
148S O0c104 012737 000176 001136 64S: Mov #SWREG, SWR ::POINT TO SOFTWARE SWR 
1486 OOelle 012737 000174 001140 MOV #DISPREG DISPLAY’: POINT TO SOFTWARE DISPLAY REG 
1487 00212N O22b26 CMP (SP)+, (SP)4 RESTORE STACK 
1488 OOele2 012637 O0000S 658: MOV (SP)+, aa *: RESTORE ERROR VECTOR 
1489 00212 012637 OO0004 MOV (SP)+) aa4 
1490 002132 001576 CLR NOTYET sDONT ALLOW tR OR REMOTE TYPE TIL FILE KN 
1491 002136 Ro335 176543 022336 OV #176543, SHINUM . 
1492 QOOC144 012737 123456 022340 MOV 8123-56, SLONUN 
1433 002e1S2 005037 001640 CLR CONNT 

1895 ; 
1498 "FILL LOCATIONS "214-1000" WITH .+2, IOT , 

1498 , 
1499 002156 013737 001136 001702 MOV SWR, TMPSWR -STORE LOCAL SWR 
1500 002164 737 000164 TST REMPF “OID WE LOAD REMOTELY? 
1501 002170 001433 BEQ FILVEC -NO, THEN GO ASK FOR ICR BOX 
1502 900172 005237 001576 INC NOTYET -OK'TO PRINT REMOTE AND ACCEPT ¢R 
1503 O0c17. 012737 001670 001136 MOV SRENSWR. SHR “SET REMOTE SWR 
1504 O02 013737 000166 OO1S6Y MOV ICARLD, tCAR “LOADED REMOTE GET INFORMATION 
1505 002712 013737 000170 001562 MOV ICSRLD. ICSR “FROM LOC 162-172 BEFORE 
1506 Ccc.20 013737 000172 001665 MOV ICSMLD,ICSLMT © GOING REMOTE 
1507 OC7226 013700 000172 MOV ICSMLO, 20 
1508 00232 062700 000040 ADD 840, RO 
1509 C _236 010037 001662 MOV —- RO. [CSHGH 
1510 C:2242 013737 OOOl6e 001660 MOV ICRVEC, TMPVEC 
1511 632250 104400 O2S404 TYPE, MHERD sEVERYTHING SET: TYPE HEADER 
1512 O0c2s4 900137 poes 74 Jnp SKPASK >DON’T ASK QUESTIONS 
1513 O0ec6b0 O1 14 FILVEC: MOV #214, RO 
1514 O0e264 012701 O000e]6 MOV $216:R1 
{S15 00227 010120 98g: MOV RI, (RO)+ ;SET UP .+2, IOT FOR 
1516 Oie7e0 000004 MOV #47 (RO)+ “VECTOR CHECK 
1517 C2276 lel CMP (RL)+, (RL)+ 
1518 092300 O22700 001000 CMP #1000, RO 
1519 2304 003371 T 98S 
1520 OCe2 104400 TYPE ;TYPE HEADER 
1521 002310 O2S5404 MHEAD 
1See t2 104400 025437 - TYPE, MHEAD 

1524 :## SINCE ICR IS CAPABLE OF DIFFERENT CONTROL REGISTERS 
1526 it ASK OPERATOR FOR FILE BOX AND INTERRUPT VECTOR ADDRESS 

5% 

1527 
1528 002316 012737 002324 001664 MOV #10$, CTLLOC 
1599 002324 jo4 1316 10$: TYPE, MFILE sASK FOR FILE BOX 
1 002330 6127 1 002346 MOV #1, 22S 
1531 002336 O00401 BR +4 
1532 O0e30 000771 BR 10$ 
1533 O0e32 104414 INOCT 
1534 O00C344 001656 TMPFIL 
1535 002346 ereaay 22s: 1 
153% 0C23S0 022737 000013 001656 CMP 013, TMPFIL 
1537 002356 00c003 BGE 11$ 
1538 002360 {!04400 031403 TYPE, ILLEG sILLEGAL FILE BOX... RE-ASK 
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DZIRBA.P11 ICAR BIT EQUIVALENTS 

1539 00234 gng7s7 BR 10$ 
1580 000366 012737 171000 OO1666 118: MOV #171000, ICSLMT sINIT. MODULE ADDRESSES 
1541 002374 012737 171776 OC1S6e MOV #171776, ICSR ‘INIT. ICSR 
1542 O0c402 005237 001656 INC TMPFIL 
1543 O002%06 005337 001656 19$: DEC TMPFIL “DEC. FILE 
1544 Odcvi2 001407 BEQ 18S ;BRANCH IF FOUND oe 
1545 O0C414 162737 000010 001S62 SUB #10, ICSR “NEXT ICSR 
154 O0c%22 062737 OOO04O 001666 ADD #40, ICSLMT “NEXT GROUP OF MODULE ADDRESSES 
1547 O00cN30 OC0766 7 BR 19$° *LOOP 
1548 O0e%32 013737 O01S62 O01S64Y 18$: MOV IcSR Tar CREATE ICAR 
1549 O0ce440 162737 OCO00 001564 SUB It 
1 OOS446 013737 O01666 001662 MOV teal st ICSHGH -SET UPPER ADDRESS LIMIT 
1551 O024S4 062737 OOOO4O 001662 ADD #40. ICSHGH 
1552 Ode46e 012737 002476 O00004 MOV g1o$ a84 
1553 000470 017700 177066 MOV aIcsk,RO 
1554 O0c474 OOO4O4 BR 9 
1555 O0C%76 Oe2be6 12$:  POPSPe 
1556 002500 104400 031765 TYPE,  NONXST 
1557 092504 000707 BR 10S 
1558 002506 012737 OO0C06 OO0004 978: MOV #6. a84 
1559 602514 012737 O0eS22 CO1b64 MOV #99S, CTLLOC 
1560 O02Se2 104400 031352 99S: TYPE, MVECT ASK FOR INTERRUPT VECTOR 
1561 O0020Se6 012737 000001 cOoes44 MOV $1,238 
1Sbe 002534 O00%01 BR ate 

i2ea posees Towa RROCT 
1565 O0eS42 001650 TMPVEC 
1566 O02S44 O00001 238: 1 
1557 002S46 bee737 000776 001669 CMP 8776, TMPVEC sMAKE SURE VECTOR IS LEGAL 
1568 O0cSS4 BLT 16S 
1563 002556 022737 000234 001660 CMP #234, TMPVEC 
1570 002564 003403 BLE 17§ 
1571 002566 104400 031403 168: TYPE, ILLEG sNOT IN FLOATING AREA 
1572 O0e57e 000753 BR 995 
1573 002574 SKPASK=. 
1574 002574 013737 O01660 OO1SK6 178: MOV TMPVEC, ICSVT 
1575 062737 000002 001660 ADD 82, TMPVEC 
187 002610 013737 001660 001570 a MOV TMPVEC, ICSVT2 >STORE VECTOR ADDRESS 

1578 -#4VERIFY THAT VECTOR GIVEN IS ACTUAL VECTOR BEFORE GOING 
1579 *HANY FARTHER 

i 7 
158 002616 013737 o00020 003002 MOV 3820, 93S :SAVE LOC. 20 
1 O0eb24 012737 O02712 000020 MOV #9S5$, 080 ;SET UP IOT TRAP VECTOR 
a 002632 O1e777 002762 176726 HOV ais, sICSVT. EA all ROUTINE 

ieee Aiseue 815747 173056 MOV seaO’ De eet PRIORITY TO 5 
1887 002654 005777 176704 TST JICAR . ‘CLEAR ANY LINE ERRORS 
1588 O0cbb0 052777 Oe0004 176674 BIS SMAINT2+MODEN, aICSR :SET FOR MOD. INT, FORCE INTERRUPT 
1589 O0ebb6 905009 CLR RO 
1590 O0c6 INC RO 
1591 O0cb72 001376 BNE 2 
1592 002674 000240 NOP 
1593 002676 104400 031460 TYPE, | NOINT :NO_ INTERRUPT 
1599 OQ0e702 013737 003002 o000e0 MOV 93$, 0820 RESTORE LOC 20 
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MAINDEC-11-DZIRB-A MACYIL 271732) O3-NOV-76 15:17 PAGE 36 
DZIRBA.P11 ICAR BIT EQUIVALENTS 

1S9S 002710 000413 BR 965 =RE-ASK QUESTION 
15% OOe7le 011605 9S$: MOV (SP) RS “INVALID VECTOR ADDRESS PRINT 
1597 002714 O24S45 CMP (RS), -(RS) -SUB 4 FROM RS 
1588 002716 Oocbheb POPSP2 POP STACK 
1539 002720 coded NOP 
1600 0027 2 104400 031523 TYPE, FILINT sPRINT WHERE VECTOR 
1601 726 TYPOCT RS 

103 o3750 SOND] reoc t + ag Eybe-vocTAL ASCIJ (ALL DIGITS 
tea fas538 104400 031556 TYP CKIMP me " INTERRUPTED beh 
1605 0020736 O22626 PoPSPe 
1605 002740 052777 O4C000 176614 968: BIS #40000, 3ICSR sRESET ICR MICROCODE 
1607 O0e746 013737 003002 000020 MOV 93S, 2820 “HALT 
1608 002754 900000 HALT 
1609 002756 000137 002522 IMP 995 
1610 O02762 013737 003002 O00C20 94S: MOV 93S, a#20 s INTERRUPT OK, RESTORE 20 
1611 000770 O22626 POPSP2 :POP STACK 
1612 002772 052777 O40000 176562 BIS #40000, 3ICSR 
1613 003000 OO0401 BR +4 
1614 003002 ococ0d 938: 0 

1616 “FILL LOCATIONS "214-1000" WITH .+2, HALT, TO CATCH ILLEGAL VECTORING 

1618 , 
16193 012737 003652 001664 MOV #START1,CTLLOC :SET CNTRL C RETURN 
1620 003012 012700 000214 FILHLT: MOV $214,R0 
1621 003016 Ole701 O00e16 MOV #216'R1 
lbe2 003022 010120 90$: MOV RI, (RO)+ “FILL .+2, HALT 
1623 003024 O1¢720 ooc0do MOV #0; (RO)+ 
1624 003030 Oeelel CMP CRL)+, (R1)+ 
1625 003032 O22700 001000 CMP #1000;R0 

iss eran Sysead 172 ogo060 Bey 2e8 crv a#60 SET TTY INTR 
I pari bas 3 thi 176066 BIS #100, aSTKS "ALLOW TTY INTR 
1629 O0030S4 ot 003124 oococo4 MOV #95. 084 ‘SET UP FOR TIMEQUT ON LPT CHECK 
i630 O0C3062 O1 021500 176476 MOV 8ICRSRV, AICSVT :SET UP ICR INTR VECTOR 
1631 003070 005037 OOlbie CLR ICRVT "NO SERVICE NOW 
1632 903074 052777 OO00Ch 176460 BIS SMODEN+ERKEN+PWFEN, JICSR’ ; ALLOW REMOTE INTERRUPTS 
1633 003102 005237 001642 INC LPAV 
1634 003106 005777 176534 TST aLPCSR -IS THERE AN LPT? 
1635 GO31le 104400 TYPE -YES, INDICATE LPT 
1636 003114 001161 SCRLF 
1637 003116 104400 TYPE 
1638 003120 030310 MLPAV 
1639 OC3122 000403 BR QS 
1640 003124 005037 001642 Qs: CLR LPAV NO, LPT 
1641 003130 Oezb2b POPSP2 

tag 
1644 003132 012737 003146 OO0004 Bs: MOV 83S, 084 sDETERMINE CORE SIZE. 
1645 003140 O0S000 CLR RO 
1646 003142 005720 2s: TST (0)+ 
1647 003144 000776 BR 2s 
1648 003146 005740 3S: TST -(0) 
1649 003150 0610037 001634 MOV RO, CORSIZ 
1650 003154 !00003 BPL 4§ 
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O3-NOV-76 15:17 PAGE 37 

4$: 

99S: 

Ss: 

7§: 

18: 

MUV 4077776, CORS12Z 
MOV ae4 
MOV Pelisa FRI 
MOV RTI, able 
SEV 
XOR “1,%1 
BVS § 
ADD FR1120,FR1 
ADD FR1120.FRI 
MOV as4,-(SP) 
MOV a#6,-(5P) 
MOV #99$_ ga4 
TST 38177760 
ASL Ri 
BR +4 
POP2SP 
MOV (SP)+, 386 
MOV (SP)+) ae4 
CLR vale 
MOV FRI,FR3 
ROL FR3. 
MOV FR3,FRS 
ADD FRI, FR3 
ADD FR3,FRS 
MOV FRS.FRI6 
ROL R16 
ADD FRS FRI6 
MOV FRI6, FReO 
ADD FRILFRIG6 
ADD FRS"FRoO 
MOV FRO, FRSO 
ROL FRSO 
ADD FRS FRSO 
ADD FRS‘FRSO 
MOV FRSO.FR110 
ROL FRI10 
ADD FRS,FR110 
ADD FRS‘FRII0 
MOV FReO, FRO 
ROL FRO 
MOV FRI FR32 
ASR FR30 
ASR FR32 
ADD FR3, FR32 
CLR XPERT 

CLR PATRN 
TST ST200 
BEQ 7§ 
MOV $TPS, TPCSR 
MOV STPB TPOBR 
MOV #INAOR, RO 
CLR ST200 
CLR (0)+ 
CMP RO, OUTS 

;SET FREQ FOR 11720 
‘FIND OUT IF 11720 OR 11745 
SIF 11/45 THEN DELAY ITERATIONS 
MUST BE INCREASED. 

sFLON FELL THUR TO HERE - 
 pueT BE AN 1174S OR EQUIV. 

OR TRAP 
* ADDRESS 11/70 SIZE REG 
TST OK, 11/70 PRESENT SHIFT CONST 

;RESET STACK 

;RESTORE LOC le. 
NOW WE MUST SET THE REST OF 
OF THE DELAY TIMES UP. 

;SETUP FOR 3.2 MILLISEC DELAY CONSTANT 
DIVIDE BY 2 
DIVIDE BY 2 AGAIN 

;STARTED 200? 
NO 

;CLEAR ADDR AREA 
SINDICATE START AT LOC 200. 



LO3 
MAINDEC-11-DZIRB-A MACY11 €7(732) O3-NOV-76 15:17 PAGE 38 
DZIRBA.P11 ICAR BIT EQUIVALENTS 

1707 003556 00!374 ENE 1$ 
1708 003560 005037 001542 CLR FREQ3 

ine Bee fae lee gt ea use 

ae BB aed Wiehe Bat 238 001534 MOV ERS PREG 

1713 S737 000164 TST REMFF “DID WE LOAD REMOTELY 
1714 Bp sb Re tes BNE aaa vee FAbN Bont Bo NEXT PART 
171S 003610 005737 001632 RSTART: TST ST200 “DID WE START AT 200 
1716 003614 OOL411 BEQ 3$ “YES, CONT 
1717 003616 012737 Oe4S46 cOC034 MOV #STYPE, 2834 :SETUP TO TYPE 
1718 003624 005037 000036 CLR a#36 
1719 003630 104400 O26406 TYPE, MSTERR sTYPE ERROR 
1720 003634 000137 001726 JMP START -GO TO START FOR LAZY USER 
1721 003640 005037 000164 38: CLR REMFF CLR REMOTE IND 
17ee 003644 013737 001702 001136 MOV TMPSWR, SWR “SET BACK FOR LOCAL SWR 

1724 003652 012706 001100 STARTL: MOV #1100, SP 
1725 003656 005237 001576 INC NOTYET 
1726 DO3b6e 0S2777 040000 175672 BIS #MAINT3, AICSR :RESET SYSTEM 
1727 003670 905037 O01674 CLR REMFF I 
1708 001100 CLR SPASS 
1729 003700 005037 001644 CLR LINEPR 
1730 003704 005037 001704 CLR REMEND 
1731 003710 013737 O01S34 014626 MOV FREQ, RTEMP 
1732 003716 013737 001512 001534 3s: MOV FR110, FREQ ;SET DELAY FOR TTY SETTLE TIME. 
1733 003724 005037 001536 CLR FREQI 
1734 003730 013737 O016S2 001146 MOV TPCSR, $TPS 
1735 003736 013737 001654 001150 MOV TPOBR, STPB 
1736 003744 104422 DELAY sCAUSE A DELAY. 
1737 003746 OO0000S RESET “ISSUE SYSTEM INITIALIZE. 
1738 003750 104422 DELAY “TTY SETTLE DOWN TIME. 
1739 003752 012737 000340 177776 MOV #340,PS 
1740 003760 052777 O40000 175574 8IS #MAINT3, JICSR 
1741 003765 005777 175572 TST aICAR -CLEAR ANY ERROR 
1742 003772 104400 99S: TYPE “TYPE “TEST NO. ?” 
1743 003774 Oeb6172 MTN 
1744 003776 O12737 004146 004020 MOV #TSTNO, 1S 
1745 04004 012737 O00002 Oo04022e MOV #2 1$+2 
1746 OO4012 OOO4D!1 BR 44 
1747 OO4014 O00766 BR 995 
1748 004016 104414 INOCT GET TEST NUMBER 
1749 C74020 OO4146 1S: TSTNO 
1750 cO40e2 O00002 2 
1751 OO4024 005737 OO4146 TST TSTNO sMAKE SURE NUMBER IS POSITIV 
1752 004030 100404 BMI 4§ 
1753 004032 023727 O04146 000007 CMP TSTNO, 87. sLEGAL NUMBER? 
1754 004046 003403 BLE 2s 
1755 oCO4O42 104400 4S: TYPE ;NO-TYPE “NO SUCH TEST” 
1758 OO4O44 O26215 MTNL 
1757 OO4046 000701 BR START 
1758 OO40SO 013737 OO4146 O14626 2S: MOV TSTNO, RTEMP 
1759 OO40S6 006337 O14626 ASL RTEMP 
1760 OCO4062 062737 OO41S2 014626 ADD #TSTLST, RTEMP 
1761 004070 017737 010532 Ol4b26 MOV ORTEMP, RTEMP 
1762 004076 012777 000100 175036 MOV #100, a$TKS sENABLE TTY TO INTERRUPT. - 

> 
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OZIRBA.P11 

004104 
O0411e 
004116 
O04 lee 
904126 
004132 
004136 
004142 

MAINDEC-11-DZIRB-A MACY11 E7 (722) 
ICAR BIT EQUIVALENTS 

011246 
012274 

017737 
042737 
122737 
001421 
122737 
001014 

104400 
027671 
104415 
104416 
104417 
104420 
012703 

000026 175450 
O0ible 

001700 
010460 

174746 =O04264 
177600 OO04264 
000003 004264 

000020 004264 

027235 
001676 

001676 

001161 
001676 

003652 

032017 

MO3 
O3-NOV-76 15:17 PAGE 39 

TSTNO: 

TSTLST: 

KEYSRV: 
3$: 

TYPECT=. 

TSTO: 

BIS #PWFEN+MODEN+ERREN, JICSR 
CLR ICRVT ;SET FOR NO SERVICE ROUTINE 
CLR PS 
CLR DAFLG 
CLR RDBSY 
CLR dSWR 
CLR MODFF ;CLEAR_MOD INTR FLOP 
JMP aRTEMP ;GOTO TEST 

a ; TEST NUMBER 

TSTO ; INPUT AND OUTPUT MODULE EXERCISER 
TST1 INPUT OR OUTPUT MODULE SIMPLE EXER. 
TSTe “DAC CALIBRATION TEST 
TST3 :DAC INTERACTION TEST 
TSTY :COUNTER MODULE TEST 
TSTS ;A/D LOGIC TEST 
TST& A/D CALIBRATION TEST 
TST7 -A/D REPEATIBILITY TEST 

{KEYBOARD INTERRUPT HANDLER 

hov aSTKB, 2S 
BIC #177600, 2S 

ge ies 
CNPB = s«#20, 2 sCONTROL P, FOR ERROR COUNT 
BNE 4 =NO, THEN EXIT 

TYPE,  ERRORH TYPE ERROR 
MOV ERRCNT , RO 
TYPOCT ERRCNT’ 
MOV ERRCNT, -(SP) ;;SAVE ERRCNT FOR TYPEOUT 
TYPOC ::G0 TYPE--OCTAL ASCII(ALL DIGITS) 
TYPE,  SCRLF 
CLR’ ERRCNT 
BR 1S 
EXIT 
InP START 

3% 
s*TEST O INPUT AND OUTPUT MODULE EXERCISER 

mre ; TYPE HEADER. 

INAR ;GET INPUT MODULE ADORS. 
OUTAR GET OUTPUT MODULE ADDRS. 
PATAR GET PATTERN (OR USE DEFALT). 
DELAR GET DELAY TIME (OR USE DEFALT). 
MOV #OUTBF1-1,R3 SETUP TO TYPE OUT 
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005037 
005037 

012737 

MACYI1 27(722) 
ICAR BIT EQUIVALENTS 

001100 
001620 

005102 

015036 

015076 

001640 

000001 
175240 

004430 

014670 
000026 
177776 
015036 
014730 

0015Se 
014770 

001640 

015036 
0015Se 
015076 

001552 

001616 

00S332 

0016!e 
17524 
17523 
175226 

175140 

001106 

175110 

001556 

03-NOV-76 

1$: 

2s: 

TOOUTR: 

TOOUT: 
18: 

TOIN: 

3$: 

es: 

1§; 

TOINI=. 

NO3 
15:17 PAGE 40 

$PASS 
HEADER 

#TCINT, ICRVT 
#TOPINT, JTPVCT 
#0, aIcsVTe2 
#340, aTPVCT2 
TPBSY 
HOUTS, RO 
(0)+ 
RO, #OUTSE 

CONNT 
es 

TOADR 
TODAT 
TOGEN 
#XRIF, JICSR 
JICSLAT 

#TOOUTR, SLPADR 

#INADR,R 
SHODENTPUFEN*ERREN JICSR 

#0UTS RY 
HOUTADR, RO 
(0)+,R1° 
TOIN’ 

PATRN, (1) 
PO, #CATADR 

CONNT 
2$ 
#OUTS,R1 
PATRN: (1)¢ 
R1, #OUTSE 
35" 
PATRN, PATJOY 

TPBSY 

(2),R1 
+6’ 

TOLOP 
(1), (4) 
TOINe 

(2)+ 

;INITIAL SETUP. 
:SET UP FOR ICR INTERRUPTS. 
“SET UP FOR TTY_INTERRUPTS. 
SET CPU PRIORITY TO 0 ON ISR INTR. 
:SET CPU PRIORITY TO 4 ON TTY_INTR. 
‘SET NO TTY OUTPUT _IN PROGRESS 
CLEAR TEMP STORAGE AREA OF INPUT 
“MODULE DATA CHANGE. 

; TYPE HEADER. 

;CLEAR TYPE OUT CONSTANTS. 

; TAKE CARE OF OUTPUT ADDRS. 

“ALLOW ICR TO INTR. 
ET CPU ALLOW IATRS. 

GET OUTPUT MODULE LIST. 
GET FIRST ADDR 
?IF N ADDR. - EXIT. 
;WAIT FOR INACTIVE LINE 
SEND PATTERN TO OUTPUT MODULE. 

; TAKE CARE OF INPUT ADDRS. 
:MODULES CONNECTED? 
IF NOT NORMAL CONTINUE. 
IF SO COS AREA = CURRENT PATTERN. 

;DELAY TIME 

;PICK UP FIRST ADOR. 

;DATA CHANGED? 
IF YES TAKE CARE OF IT 
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-11-D2IRB-A MACYI1 271732) O3-NOV-76 15:17 PAGE 41 
ICAR BIT EQUIVALENTS 

005724 TST (4)4 :UPOATE CCD FOINTER 
C2ebee? 014730 CoP R2, BOUTADR :DONE ALL INPUT MODULES? 
001365 ANE 1$ 
900137 005332 INP TOLOP 

005737 001640 TOIN2: TST CONNT 
Doles BEQ 18 

001616 2s: TST TPBSY 
001375 BNE 2s 
010137 001122 MOV R1, $8DACR 
013737 OC1SS& 001124 MOV PAtIOY. SGDDAT 
D137 001126 MOV (1). $BOCAT 

001629 TST HEALER 
001403 BEQ 3$ 
104031 ERROR 3 
000137 005332 Imp TOLOP 

4ovo30 3s: ERROR 30 
001620 INC HEADER 

000137 005332 Jue TOLOP 

005737 001616 1S: TST TPBSY 
001375 BNE 1$ 
012737 OOOO 177776 MOV 8340, PS 
010137 OOlbee MOV R1. ToADR :GET ADOR. OF INPUT MODULE 
011137 Oo1bes MOV (15. TOOAT “GET CHANGE DATA 
O0SC37 O0lbe6 CLR TOGEN *NO GEN CODE (NO INTERRUPT) 
005237 001616 INC TPBSY -SET TTY BUSY. 
O111i4 MOV (1), (4) *RECORD NEW DATA 
104430 FOCTA ‘FORM INFO INTO AN ASCIZ MESSAG. 
O0SO46 CLR -(6) 
012746 O04S66 MOV sTOINL,-(6) 

004732 TOPINT=. 

032777 020000 174176 BIT  8020000,3SWR =; INHIBIT TYPEOUT? 
001406 BEO cs NO CONTINUE. 
108777 174200 7STB STPS >PRINTER BUSY? 
100371 BPL OPINT 
005037 001616 CUR TPBSY sYES-STOP TYPEOUT 

005737 000154 cs: TST REMEF =RUNNING REMOTE 
0014 BEQ 6 *NO, SKIP PRINTING 

032777 010000 174572 BiT #0A, JICAR ;DA SET? 
001401 BEQ +4 *NO CONT 
pal CKRMTT “YES, CHECK KEYBOARD 

OO1040 174SS6 BIS STBMTEN+TTYEN, aICSR 
O37" 100000 174552 8S BIT EXTBAT, BICAR -PRINT TO REMOTE 

er 001040 174540 BIC 8TTYENS+TBMTEN, JICSR 

Peer? I 174530 9 Bre Vente QICSR 
111337 eastted MOVB = (3) Teetee 
013777 001606 1 MOV TTY{MP, JICSLMT 
042777 OO1ONO 1745160 108: BIC STBMTEN+TTYEN, JICSR 

— = a ns ee ee
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O3-NOV-76 15:17 PAGE Ye 

TOINT: 

108: 

Ss: 

4§; 

18: 

MOVB (3)+, aSTPB ;SEND CHAR. 
BEQ 4§ sIF END GO TO END 
BIS #100, a$TPS :MAKE SURE TTY CAN INTR. 
EXIT sEXIT 

CLR aSTPS :TTY SETTLE DOWN TIME 
CLR TPBSY CLEAR BUSY 

ExIT 

HAICR INTERRUPT SERVICE ROUTINE (RETURN FROM ICRVT) 

MOV JICAR, 6S :GET ADOR. OF INTRING MOD. 
ROL 6$ “FORM REAL ADOR. 
BIC 8177001,6S 
BIS ICSMOD, 6$ 
MOV we 7§ FETCH DATA. 
TST TPbsY > TYPEOUT PENDING? 
BEQ cs “IF NOT CONTINUE. 
CLR ; dICSR :STOP ICR FROM INTERRUPTING 

CLR PS sALLOW INTERRUPTS FROM TTY. 
BR 105 “LOOP. 
MOV 8300, PS LOCK QUT INTR.S 
BIS SRODENSXRIF¢PHFER JICSR :RE- ENABLE INTRS.AND SET RIF. 
MOV JICAR, TOGEN -GET GENERIC C 
MOV 6§ TOADR 
TST aTOROR 
MOV 7§, TOOAT 
TST COMNT 
BEQ 
EXIT 

ne sRIGHT JUSTIFY GEN CODE. 
BIC 81 , TOGEN 
MOV RO,SAVO' SAVE RO 
MOV 8 TKAOR. RO ;FINO OFFSET OF INPUT MODULE 
CHP 014, TOROR ‘THAT INTERRUPTE! 

CMP RO, SOUTADR “IF NOT ENTERED INPUT MOOULE THAT 
BEQ ug “THAN AOOR WILL NOT BE IN TABLE 
BR 2s *IN THAT CASE DON’T WORRY ABOUT IT. 
SUB SINAOR+2, RO “SUB TO GET OFFSET. 
ROO BOUTS, RO 3 ROO 91 ORAGE OF Cos TO RECORD 
MOV TOOAT’ (0) *McW DATA FOR THAT MODULE. 
MOV SAVO, RO RESTORE RO. 
FOCTA *=NO-FORM_ AS ofsclZ § STRING. 
INC TPBSY SET OUTPU 
BR TOPINT :START OUTPUT 

EXIT 
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ICAR BIT EQUIVALENTS 
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DO4 

ANY } 

O3-NOV-76 15:17 PAGE 43 

6$: 0 
'$: 0 

SAVO: QO 
TOLOP: TST TPBSY 

BNE TOLOP 
SCOPE 
CPATR 
IMP TOOUTR 

s& 

#ROUTINE TO CONVERT 3 OCTAL NUMBERS TO AN ASCIZ STRING 
:# CALL= FOCTA 

ROCTA: MOV sOUTBF RS SET UP BUFFER 
MOV TOAOR, PACK 1 
JSR PC Pack sPACK ADDR. 
MOV TOOAT PACK! 
JSR PC PAtK sPACK DATA 
MOV TOGEN, PACK 1 
BEQ 1$ 
JSR PC, PACK sPACK GEN CODE CIF 

1S: MOVB #1, (3) ‘FILLER CHARACTERS 
MOVE 8, (3)+ 
MOVB @l1,(3g)¢ 
CLRB (354 sSTRING TERMINATOR. 
CLRB (3)4 
MOV SOUTBF1-1,R3  ; RESET POINTER 
EXIT 

PACK1: Q 
PACKe: O 

PACK: MOV #260, PACK2 
TST Pack! 
BPL +6 
INC PACK2 
NOVA =- PACK2, (3) + 
SWAB CéPACKI 
MOV PACK1 ,PACK2 
ROR PACK 
ROR PACK2 
ROR PACKS 
ROR PACKO 
BIC 8177770, PACK2 
BIS #260, PatKe 
MOVB PACK, (3)¢ 
MOV PACKI; PACK2 
ROR PACK2 
BIC 9177770, PACKe 
BIS so60, PAcKe 

WB PACKS, (3)4 
SWAB 2 PRCKI 
HOV PACK! ,PACK2 
ROR PACK2 
ROR PACKe 
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173SSe 
017140 

173820 

173804 

173472 

173446 

173432 78: 
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RUR PACKe 
ROR PACK 
ROR PACK 
ROR PACKe 
BIC 0177770 PACK2 
BIS patke 
MOVB PaeKe, Cay5 
MOV PACK I, PACKe 
ROR PACK2’ 
ROR PACKS 

PACKS 
BIC 8177770, PACK2 
BIS 8260, PatKe 
MOVB = PACK2. (3) 4 
BIC 0177720 PACK! 
BIS patk! 
MOVB PeeKd (3)+ 
MOVE 8240, (3)4 
MOVB - #40, (3) + 
RTS PC 

re 

pRTEST 1 INPUT OR OUTPUT MODULE EXERCISER 

TYPE sTYPE HEADER. 

CLR aSTKS sDON’T ALLOW TTY INTERRUPTS 
Tet EXPERT “EXPERT MODE? 

TYPE ° sASK “INPUT OR OUTPUT MODULE?” 

TYPE 
MO 
BIS aXRIF+TTYEN, JICSR 
MOV JICSLMT, CHAR 

dICSR 
CLR CHAR 
TST REMFF REMOTE RUNNING 
BEQ 6§ *NO 
BIT 8PURFL, JICSR sPOWER FAIL SENSED 
BEQ +6 NO, CONT 
IMP RSTRT GO’ INDICATE POWER FAIL 
BIT SHODINT, JICSR ‘MODULE INTERRUPT POSTED 
BEQ 1$ *NO, THEN THERE IS NO OA TRY AGAIN 
INC MOOFF ‘INDICATE MOD INTR CASE NO DA 
BIT 80A, aICAR 
BNE 7§ 
TST MOOFF IS THER E HOD INHIBITING DA 
BEQ 1$ =NO GO TRY AGAIN 
CLR NOOFF CLEAR MOD nATR TO ALLOW DA 
BIS 8XRIF,@ICSR 
TST SICSLAT 
BR 1$ 
BIS UTTYEN+XRIF, JICSR 
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2099 017737 173532 oOl46e6 MOV DICSLMT, RTEMP 
104432 WTBSY 
013777 014626 173520 MOV RTEMP, JICSLMT 
042777 000040 173406 BIC STTYEN, JICSR 
000406 BR 2s 
10S777 172760 6S: TSTB ss ASTKS -WAIT FOR RESPONSE 
100321 BPL 1$ 
117737 172754 014626 hove eSTKB, RTEMP 
1 175780 25: STB SS TPS SPRINTER BUSY? 
100375 SPL 2s 
113777 OLN62h 172742 MOVB  RTEMP.OSTPB sECHO CHARACTER. 
142737 000240 014626 BICB #8c40,ATEMP 
1237e7 O146e6 O00015 CMPB OO ORTEMP, #15 
001412 ; BEQ 4S 
12372? 014626 000003 CMPB oO séRTEMP, #3 “WAS *C TYPED? 
001002 BNE +6 
000137 003652 IMP START sIF SO GOTO MONITR. 

017140 hove TEMP, , CHAR 

104400 4S; TYPE 
001161 SCRLF 

90026 173300 BI SHODEN+PHFEN‘ERREN 3ICSR "\ 
120737 000117 017140 CMPB CHAR; DID HE TYPE "0"? ) 
001422 BEQ istlo IF SO- GoTo OUTPUT ROUTINE ° 

| 120737 OOOl11 017140 CMPB CHAR = ;DID HE TYPE "I"? . 
001231 BNE Ss) IF NOT RETYPE QUESTION 

1O4415 INAR ;GET INPUT MODULE ADOR. 
104400 027460 TYPE, MSWO 
104400 026071 TYPE, MWK 

017700 006350 38: MOV @INAOR, RO , 9ET DATA FROM INPUT MODULE 
005737 000164 TST REMFF 

93S 
010077 172606 MOV RO, DISPLAY ;PUT_IN DISPLAY REGISTER IF 1174S. 

;RESET SYSTEM 

;#ROUTINE TO HANOLE OUTPUTTING FROM SWITCH REGISTER (OR REMOTE TTY) TO OUTPUT MO 

psn
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104416 TST10: OUTAR -GET OUTPUT MODULE ADOR. 
104420 DELAR GET DELAY TIME (DEFAULT=3MS). 

006342 008037 177776 LR PS 
i 026071 YPE,  Mitk 

006352 052777 000026 173202 BIS SMODEN+PWFEN+ERREN. JICSR 
006360 012777 000100 172554 MOV $100, aSTKS sALL OW TTY INTERRUPTS 
006366 104432 1S: WTBSY WAIT FOR LINE TO GO INACTIVE 
006370 017777 172542 006332 MOV 3SWR, SOUTADR SEND OATA FRO THE SWR TO OUTPUT MOD. 
006376 104422 DELAY 
006400 000772 BR 1S 
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| O2TRBR ppp OctRe tan BIT FOULVACENTS 
| 21S 06402 104400 TST2: TYPE ;TYPE HEACER. 

3157 OOS4O4 027775 MHTe 
5188 O06406 104424 IDAC SINPUT DAC ADDR. 
189 006410 005737 015030 TST DACADR FANY DACS PRESENT 
gtpO pete Podaoe Bye, «C'S MESSAGE “NO DAC ACDR. IN SUFFER 
5162 O06420 925561 MNDA 7 aN Bae 
5183 O06422 Od0l37 OcOe4O2 IMP oTST2 
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Pll ICAR BIT EQUIVALENTS 

006426 o00000 es: 0 
006430 104400 026071 4§: TYPE, MWK 
OObYS4Y 017737 172476 OOb4e6 18: MOV aSWR 2S 

O42737 140017 006426 BIC #140017, 2s 

104 

;GET VALUF OF SWR 

—_
J 
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2168 OO64SO 104432 33: WIBSY ;WAIT FOR INACTIVE XMISSION LINE 
g 9 o064 Eee 006426 006350 MOV § aDACADR : SEND VALUE. 

1 0064 737 Q40000 006426 ADD ® .000, eS ‘SET FOR NEXT CH. 
2171 O064%66 103370 BCC 33 : DONE ALL CHS? 
2172 00670 000761 BR 1$ 
e173 . 
2l74 
el7s ; 
e176 ;TEST 3 - DAC INTERACTION TEST 
el?77? ; - STEP WAVEFORM IS DRAWN TO ALL CHANNELS IN A 
2178 ; - STAGGERED FASHION 

5180 
e181 O00647e 104400 TST3: TYPE ; TYPE HEADER. 
el8e Q06474 03003e MHT3 
2183 006476 04424 IDAC :GET ORC ADDRESS 
2184 006500 005737 015030 TST DACADR ;DAC PRESENT? 
€18S 006504 001004 BNE 1$ 
2186 104400 TYPE sNO-MESSAGE “NO DAC ADDR. IN BUFFER” 
2187 006510 OeS561 MNDA 
2188 O06Sle2 070137 O0647e JMP TST3 
2189 006516 104400 026071 1§: TYPE, MbiK 
2190 C06Se2 012700 d00004 MOV #4,R0 sSET CHANNEL COUNT 
2191 006526 005001 CLR Rl - CLEAR CHAN SELECT 
21982 006530 Ole70e O0bE02 es: MOV #DACLST,Re :GET TABLE START 
2193 O06S534 012703 O000c6b MOV see. ,R3 > TABLE START 
218% 006540 012204 33: MOV (2)+,R4 * GET PATTERN 
2139S O006S4e NGE3C4 ASL RY 
2196 OO6SYY  LU6304 ASL RY 
2197 O06S46 006304 ASL RY 
2198 OO6SSO0 006304 ASL RY 
e199 O06SS2 050104 BIS R1,R4 sSET CHAN SELECT 
2200 0065S4 005303 DEC R3 jLL Logos DONE 
2201 006556 001404 BEQ 4§ 
e20e 006560 104432 WTBSY iieit FoR INACTIVE TRANSMISSION LINE 
2e03 O06S62 010477 O06e4e MOV R4, JOACADR *LOAD DAC 
e204 006566 000764 BR 38 
2208 096570 062701 o40000 4g: ADD #40000,R1 ;NEXT CHAN 
e206 006574 005300 DEC RO 
2207 006576 001354 BNE es 
22eCs 1$+4 

g5i9 s TABLE OF DAC LOADS TO PRODUCE THE STEP 

2212 , 
eel3 006602 000000 OACLST: 0000. 30.0000 VOLTS 
2214 O0660% 000063 00S1. :0. 4976 
eels 000146 0102 30.9751 
e216 006610 00023] 0153 31.4927 
eel7 006612 000314 0204 31.9902 
2ei8 006614 000377 0eSS 32.4870 
2219 006616 OCD4b2 0306 72.9854 
e220 4S 0357 33.4829 
2eel1 O0b6e2 000630 0408 33.9805 

0066e4 000713 04S9 34.4780 
eee3 000776 0510 34.9756 
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2224 006630 001061 0561. ;5.4732 
22eS 006632 OO1I44 0612.  ;5.9707 
2226 006634 001227 0663.  ;6.4683 
B87 6 B13 714 3B. 3658 

br4Q QQl 765 °7. 4634 
2 642 O60146 0816: 37.9610 

2230 O06644 901543 0867. ;8.4585 
2231 006646 001626 0918. ;8.9561 
32 O06652 001711 0969: 39.4536 

2233 O0066Se 001774 1020. ;9.9512 
oes 
2235 
2235 
2237 .# 
238 *#TEST 4 COUNTER MODULE TEST 
oc3g >#TEST 1 TO 16 MODULES 

2242 006654 104400 TST4: TYPE ; TYPE HEADER. 
2243 006656 030067 MHTY 
2244 OO6660 10442S CNTAR -GET COUNTER MODULE ADDRS. 
2245 O06662 013737 001516 001534 MOV FRYO, FREQ 
eet 006670 104400 026071 TYPE, MWK 

2248 006674 012700 014770 TSTYL1: MOV #CNTADR, RO ;GET LIST OF MODULES 
2249 006700 010037 cos4e2 MOV RO, PACK! 
2250 006704 005710 TST (O$ ;ANY ADDRS. ENTERED? 
2251 005706 001004 BNE TST4L 
2252 006710 104900 026750 TYPE MNAE s"NO ADDRS ENTERED”. 
ge53 006714 000137 O06654 JMP tsTYy 

2255 006720 013700 ocos44e TSTYL: MOV PACK1.RO 
2256 006724 O°0027 015030 CMP RO, sOACADR ;DONE ALL COUNTERS? 
2957 006730 001007 BNE 2s’ 
2258 006732 005237 001100 1S: INC SPASS 
2259 006736 104400 025610 TYPE, | MEND 
2260 006742 104400 026071 TYPE, MWK 
2261 O06746 000752 BR TSTYL 
2262 006750 012037 OOlle22 es: MOV (0)+, $BDADR -GET ADDR. OF COUNTER MODULE. 
2263 006754 201765 BEQ 1§ "NOTE: ZERO IF NO ADOR. ENTERED. 
eobt 006756 610037 oOs442 MOV RO, PACK1 

2266 3% 
2267 j#TEST THAT THE COUNTER MODULE UNDER TEST CAN BE ADDRESSED 

2269 , 
2270 O067b2 012737 006762 GQ1106 TSTYA: MOV #TSTHA, SLPAOR sSET FOR, SCOPE, ITERATIONS. 
2271 006770 104432 UTBSY WAIT TRANSMITTOR INACTIVE 
2e72 006772 012777 077777 172122 #77777 , 9SBDADR i CEND PAT TERN 
2273 007000 104433 TCROLY WAIT 3.2 MILLISEC FOR ROUND TRIP 
2274 OO7002 017737 172114 001126 MOV QSBDAOR,SBDDAT :GET 17 BACK 
ee75 007010 001001 BNE TSTYAL -IF NON-ZERO - WE GOT SOMETHING BACK. 

ec7? O0070i2 10401) ERROR 11 ;COULD NOT MAKE ANY DATA XFER 
2278 007014 O00004 TSTYAL: SCOPE 
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O1e737 000001 
912737 000010 
012737 007032 
013737 O14%6e6 

Or 001124 

017737 172036 
023737 OO01ie4 

104012 
000414 

014626 
001156 
001106 
001124 

172044 

001126 
001126 

O3-NOV-76 15:17 PAGE S1 
LOY 

:% 

s*TEST THAT COUNTER MODULE BITS O00 THRU 1S CAN BE SET AND CLEARED 

TST4B: MoV 

1S: MOV 

#1, RTEMP 
810, STIMES 

;SET “GOOD DATA” 

81S’ SLPADR sSET FOR ITERATIONS 
RTEMP, SGDDAT 

SGDDAT,3SBDADR ;SEND PATTERN TO COUNTER MODULE. 
;WAIT FOR TRANSMITTOR INACTIVE 

gHAIT 3. A HILL ISEC FOR ROUND TRIP 
@$BDADR, SBODAT ;GET 
SGODAT, ,$BDDAT ;DATA SENT=DATA RECEIVED? 

le 
3$ 

;NO - REPORT ERROR 
LOOP 
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104012 
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006137 
103334 

012737 
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012737 
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001124 

172002 

001124 

014626 

010132 
000010 
007150 

005434 
014630 
ooS42e 
001124 
014630 

171674 
005372 

001124 

o0000e 
014626 

172010 

001126 

OL4b26 
001156 
0/1106 

171726 

001124 

001126 
001126 

001126 

014626 
010176 

O3-NOV-76 15:17 PAGE Se 

es: 

3$: 

TSTY4C: 
18: 

4§: 

S$: 

MO4 

WTBSY 
Ic $GDDAT , JSBDADR 

ICRDLY 
MOV @$BDADR, SBDDAT 
BEQ § 
CLR SGDDAT 
ERROR le 

SCOPE 
ROL RTEMP 

1§ 

i STEST THAT _THE COUNTER 
j HEACH STATE 

MOV #CNTPAT, RTEMP 
MOV #10, STIMES 
MOV #1$,SLPADR 

MOV enrens ASBDADR 
CLR RTEtr 
MOV SRTEN, SGODAT 
INC SGODAT 
INC RTEMP1 
BEQ $ 
ICROLY 
MOV @SBDADR, SBDDAT 
CMP IRTEMP, SBODAT 
BEQ 4§ 
CMP SGDDAT, SBDDAT 
BEQ 2 

ERROR 13 
SCOPE 
ADD #2, RTEMP 
CHF RTENP, #CNTPAE 

;WAIT FOR TRANSMITTOR INACTIVE 
:TRY_ CLEARING BIT. 
WAIT 3.2 MILLISEC FOR ROUND TRIP 
;D1D IT CLEAR? 
; YES-LOOP. 

;SET TO NEXT BIT. 
CONTINUE TESTING IF ALL BITS NOT DONE. 

MODULE CAN COUNT THRU 

;GET ADDR. OF PATTERNS 

;WAIT FOR TRANSMITTOR INACTIVE 
SEND PATTERN. 

; WATCH TO SEE IF COUNTER COUNTS. 
jiS NO COUNT BY OVERFLOW-ERROR! 
;WAIT 3.2 MILLISEC FOR ROUND TRIP 

o% 
-#TEST TO SEE IF COUNTER INITIALIZES PROPERLY--PART 1 
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234) + # 

og 7272 012737 0 1156 TST4D: MOV 10, $TIM : #10, sad4 Bb 7808 Bisse, BROSt8 Botte 1g)? Mov. | ate SLeaBR 
2345 007205 104432 WTBSY sWAIT FOR TRANSMITTOR INACTIVE 
234 007310 005077 171606 CLR JSBOADR 
ga? 007314 952777 000100 172240 81S #XRESET,@ICSR 
348 007322 104433 ICRDLY 

2349 0073e4 O0S037 001124 CLR $GDDAT 
2350 007330 104433 ICRDLY -WAIT 3.2 MILLISEC FOR ROUND TRIP 
2351 007332 017737 171564 O01126 MOV JSBDADR, SBDDAT 
abe 007340 001401 BEQ 2S 

es54 007342 104025 ERROR 25 

2355 007344 O00004 25: SCOPE 

532 : 
g359 j#TEST THAT THE COUNTER INITIALIZES PROPERLY PART 2 

2361 , 
2362 007346 012737 OO0D10 O01156 TSTHYE: MOV #10,STIMES sSET ITERATION COUNT 
2363 007354 Ole737 007366 001106 MOV #1$, SLPADR -SET LOOP ADDRESS. 
2364 00736e 005037 001124 CLR $GDOAT 
2365 007365 104432 _ 1S: WTBSY ;WAIT FOR TRANSMITTOR INACTIVE 
2366 370 012777 177777 171524 MOV #177777, 3SBDADR ;SET THE COUNTER. 
2367 007376 104433 ICRDLY 
2368 007400 oon240 NO 
2369 GO7402 0S2777 OO0100 1721Se BIS #XRESET, JICSR 
2370 007410 104433 ICRDLY sWAIT 3.2 MILLISEC FOR ROUND TRIP 
2371 G07412 0S2777 O40000 172142 BIS #MAINT3, JICSR 
2372 007420 O00c40 NOP 
2373 007422 000240 NOP 
2374 OO7424 017737 171472 001126 MOV JSBDADR,SBDDAT ;READ COUNTER. 
2375 007432 OO1NDI BEQ 2s 
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172114 = TST4F: 

1§: 

es: 

3$: 

TST4G: 

ERROR 20 

SCOPE 

3% 

*eTEST THAT THE CO 
s#INTERRUPTS POSTE 
4% 

UNTER_HAS NO 
D ON THE BUS NOR ANY GENERIC CODE 

BIT #200, dICSR “ANY INTERRUPTS POSTED? 
BEQ 1S 

ERROR 21 - ILLEGAL INTERRUPT ON ICR BUS 

SCOPE 

MOV 825, ICRVT -SET FOR INTERRUPT 
BIS anAINTe+MODEN, a1CER -SET MAINT + INT ENABLE 

ICROLY sWAIT 3.2 MILLISEC FOR ROUND TRIP 
MOV 8340, ePSW 
BIS @MAINT3, JICSR 
NGP 

ERROR 22 ;FATAL ERROR - ICR DID NOT INTERRUPT 

sICR INTERRUPTS TO HERE (RETURN FROM ICRVT) 

MOV ZICAR,SBODAT = ;READ ICAR. 
porsPe i. arcsr "READJUST STACK 

CLR SGHOAT 
TST QSBOAOR 
BIS 840000, 9ICSR 
BIS BHODENtPFEN, 3ICSR 

BIC #360, SBDOAT s IGNORE FILE 80X ADDR. 
ST SBODAT *NO OTHER ADOR. OR GEN BITS 

BEQ 38 “SHOULD SHOW UP 

ERROR 23 

;# 

s#TEST THAT THE COUNTER MODULE WILL INTERRUPT ON OVERFLOW. 
;#0N INTERRUPT CHECK ADOR AND GENERIC CODE, HALT ON OVERFLOW. 
i RCHECK RIF EFFECT ON MODULE 

MOV eTSTYGI ICRVT ;SEY UP FOR ICR INTERRUPT. 
MOV e340, a1¢SVT2 | PRIORITY 7 ON INTERRUPT. 
MOV BTST4GL ,SLPAOR ;SET FOR ITERATICNS. 
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2432 007630 012737 000340 177776 TSTYGL: MoV DON’T gfitiou INTERRUPTS. 
2433 007636 052777 +0002 171716 BIS SHODENSERRENSPHFEN aIcs - ENABLE ICR TO INTERRUP” WHEN READY. 
eu O07644 104432 . WTBSY MATT FOR TRANSMETTOR INACTIVE 
2435 00764 010777 177777 171246 MOV 8177777, dSBOROR iSET COUNTER TO ALL ONES. 
243% OO7ESH 104433 ICROLY WAIT 3.2 MILLISEC FOR ROUND TRIP 
2437 007656 104422 DELAY ‘OELAY 40 MS. 
2438 007660 905037 177776 éLR PS “ALLOW INTERRUPTS. 
2439 007664 . NOP 
e440 007665 005077 171670 CLR QICSR 
e441 OO77e 104014 ERROR 14 “REPORT ERROR - COUNTER MODULE DION’T INTR. 
e442 OO7B74 104427 INITR 
2443 007676 OO0%be BR TST4CE -LOOP. 

Sad -#RECEIVE ICR INTERRUPT HERE (RETURN FROM ICRVT) 

sie 012706 001100 TST4GI: MOV 81100,SP ;RESET THE STACK POINTER. 
1 e848 297708 017737 171654 001126 MOV SICAR.SBODAT ;GET AOOR & GENERIC CODE. 
| e449 007712 013737 OOll2z2 001124 MOV SBOADA, SGDDAT GET rEAL L ADOR. 
‘ paso 007720 001124 ROR SGDDAT >FORM ADOR. AS IT WOULD LOOK IN 

2451 007704 14 177777 001125 BICB 8-1,$GDDAT+1 ;ICAR. 
e452 007732 171624 CLR aIcér 

' 2453 007736 005037 O0j612 CLR ICRVT 
e4s4 007742 177776 CLR PS 

| eySS 007746 OS27°7 CI3400 001124 BIS 8003400, SGDDAT ;ADD GENERIC CODE. 
2456 007754 023737 Oul124 001126 CHP SGDDAT,$800AT  ;CHECK ADOR. + GEN. CODE. 
245? 007762 001403 BEQ 1S 

oueg 007764 10401 15 :ADDR OR GENERIC CODE INCORRECT. 
2460 007765 104427 INITR 
2461 007770 OO004eS TSTYCE LOOP. 

5 eS 007772 104422 1S: DELAY “DELAY 40 MS. 
2464 007774 005037 001124 CLR 4GDDAT 
e465 010000 017737 171116 O01126 NOV , SBDDAT 
ebb 010006 001402 BEQ 

2468 010010 104016 ERROR 16 ; COUNTER MODULE DIDN’T HALT ON OVERFLOW. 
eveg 010012 OO0414 BR TSTYCE *LOOP. 

2471 010014 052777 OO000! 171540 2S: BIS #1, dICSR sSET RIF BIT IN ICS-11. 
e472 0100e2 005777 171074 1ST @SBDROR ; INITIATE RIF ON COUNTER MODULE. 
2473 010026 OO0C4O NOP 
e474 010030 032777 O000e00 171524 BIT #200, dICSR ‘any INTR. PENDING ON ICS BUS? 
Ente) 310036 001402 BEO TSTYGE *NO-THEN LOOP. 

2477 O10040 104017 17 ;RIF DION’T CLEAR INTERRUST FLAG 

pe: ace 10757 000001 171510 TSTYGE gyLTR #1 dICSR 
2480 ress 005777 171044 ST BSBDROR 
2481 010056 OO0004 SCOPE 

'  uB2 
2483 3 ft 
Pa :#TEST TO SEE IF RESET CLEARS INTERRUPT FLAG ON COUNTER 

2486 , 
2487 010060 012737 Q00010 001156 YTST4H: MOV #10,STIMES 
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ICAR BIT EQUIVALENTS 

616038 403 435 1§; WIBSY ;WAIT FOR TRANSMITTOR INACTIVE 
1 ler7r 177777 )=— 171024 MOV 8-1, dSBDAOR “START COUNTER COUNTING 

gi nere tee 010066 001106 MOV #18; SLPADR 
10104 ICROLY sWAIT ve re MILL ISEC FOR ROUND TRIP 

010106 104422 DELAY DELAY FOR INT 
010110 1044e7 INITR : SYSTEM ONITIALIZE 
QO1dlle 932777 O00e00 171442 SIT #200, dICSR INTERRUPT POSTED? 
0101e0 100001 BPL es 

O10le2 1040e4 ERROR 4 ;INIT FAILED TO CLEAR INTR. FLAG 
01C1e4 000004 2s: SCOPE 
O101e& 000137 006720 JMP TST4L 

01013e O00C00 : 0 ;PATTERNS USED BY TSTYC TO 
010134 000001 1 DETERMINE IF COUNTER MODULE 
010136 O00003 3 CAN COUNT THRU EACH STATE. 
010140 900007 7 
010i42 900017 17 
010144 000037 37 
010146 000077 77 
0101S0 000177 177 

Bibles oa777 te 
010158 1777 1777 
019160 003777 3777 
010162 007777 7777 
010164 017777 17777 
010166 037777 37777 
010170 077777 77777 
O1G172 9177777 177777 
010174 100000 100000 
010176 000000 CNTPRE: O 
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ICAR BIT EQUIVALENTS 

;# 

;#TEST S A/D LOGIC TEST 

104400 TSTS: TYPE -TYPE HEADER. 
030130 MHTS 
104426 RDAR GET AOS ADOR. 
O1e746 011202 ADLOGL: MOV #ADLOGE, -(6) 
104400 026071 TYPE, MWK 
00S037 001612 CLR ICRVT sCLEAR INTERRUPT SERVICE POINTER 
000240 NOP 
000240 NOP 
000240 NOP 
052777 000026 171324 BIS SERREN+PWFEN+MODEN, JICSR 

013737 015032 001122 ADLOG: MOV ADADR,SBDADR =; #GET ADCS’S ADDR. 
052777 000100 170670 BIS 8100, aSTKS 
Braea> Araa%e yO 1 10276 001106 MOV #1$. SLPAOR 
Ole703 Ollel6 MOV SADPATP, R3 5#GET PATTERN POINTERS. 
O1e7 37 077770 001124 MOV #077770,SGD0AT ;DATA TO BE 
1044 1S: WTBSY WAIT FOR INAC NYE LINE 
O17? 001124 170614 HOV , SGDDAT, @SBDADR ;#SEND DATA TO BE SENT 

017737 170606 001126 MOV JSBOADR,SBDOAT ;#GET DATA B 
001001 BNE 2$ *#IF DATA PRESENT GO AHEAD 

104001 ERROR 1 s#ERROR “COULD NOT SEND /RECEIVE DATA™ 
* #F ROM AOOS 

000004 es: SCOPE 
-#BASIC “BIT BANG” OF AQDS 

011337 001124 ADLOG2: MOV (3) , SGODAT #GET PATTERN TO BE SENT. 
104432 WTBSY “WAIT FOR INACTIVE 
013777 001124 170562 MOV SGDDAT, aSBDADR 5 SEND PATTERN TO ADCSR. 
104433 ICROLY WAIT 
017737 170554 001126 MOV @SBOADR. SBODAT aGET TO BACK. 
023737 001124 001126 CMP S$GDDAT, $8DDAT ;#DATA SENT=DATE RECIEVED? 
001401 BEQ 2s IF SO-CONTINUE 

104002 ERROR 2 s#REPORT ERROR: “CSR RERO/WRITE ERROR" 

000004 2S: SCOPE : #LOOP 

062703 cococe 1S: ADD 82,R3 : SUPDATE PATTERN POINTERS 
020327 011240 CMP R3; sADPATE #DONE ALL PATTERNS? 
003753 BLE ADLOG2 r#IF ROT CRONT INGE NEXT PATTERN. 

;#WILL CONVERTING SET AND THEN CLEAR? 

B87 tite BO Liss AQLOGS: nov a8, UPAR ;#SET CONVERT,READ CSR 

00 LR 
104432 WTBSY 
013777 OOl1le4 170476 MOV SGDDAT,@SBDADR ;#SEND TO ADCSR 
104432 WTBSY 
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017737 
rae 7 
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Ba?
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170470 
001124 
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170430 

1 27(732) 
bareNtee 

001126 
OL11e6 

001534 

170410 

170400 

170730 
17072e 

FOS 
O3-NOV-76 15:17 PAGE SB 

es: 

ADLO3A: 

1§: 
ADLOGH: 

RDLOGS: 

1§: 

ROLEL: 

MOV DSBDADR,SBDOAT ;*CET ADDS CSR 
MP $0pAT  SB0DAT :#DID CONVERT BIT SET? 
£Q 

DEC RO ;WAITED LONG ENOUGH 
BNE es sNO, KEEP TRYING 

ERROR 3 ;#ERROR: “CONVERT BIT FAILED TO SET” 
BR ADLOGY 

MOV FR16,FREQ s#SET TO DELAY 16 MILLISEC. 
DELAY 
ICROLY 
TST adSBDADR 3;#D0ID CONVERT BIT CLEAR? 
BPL 1$+2 

ERROR 4 ;#ERROR “CONVERT BIT FAILED TO CLEAR™ 

3 *#LOOP. 
s#NEXT TEST. 

INITR s#ISSUE SYSTEM INITIALIZE 
SCOPE 

s#CAN WE READ THE DBR WITH CSR BIT//CLEAR (READ BIT). 

WTBSY 
HOLY #52770, a$8DADR ;#LOAD CSR WITH ALL BUT READ CR BIT 

CMP #52770, aS8DADR ;#DID WE READ THE CR? 
BNE is ;#IF NOT NO ERROR. 

ERROR 5 ;#REPORT ERROR “CANNOT READ ADDS DATA 
;#REGISTER WITH READ BIT CLEARED.” 

SCOPE 

s#WILL CONVERT DONE CRUSE INTERRUPT? 

: MOV #340, JICSVT2 
MOV sAOLOG7 ICRVT  ;#SET VECTOR FOR INTER. 
BIC SERREN SICSR 
BIS SNODENSPWFEN+XRIF,@ICSR ;#ALLOW ICR TO INT. 

MOV #104000, 9SBDADR ;*SET ADDS TO CONVERT. 
MOV FR1b, FREG HALLOW UP TO 16 MILLI SEC FOR NTO. 

CLR PS 

NOP 
ERROR 6 ;#REPORT ERROR “AOOS FAILED TO INTER. AT 

aIcsr 
BIC #ERREN+PWEEN+MODEN, JIC 
BIS BERREN+PWEEN+MODEN, JICSR 
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cIRB Aon pit Esuttacenre 
ll 
tl VALENT 

o1ce4e 042777 000026 170712 BIC WERREN+PWFEN+MODEN, JICSR 
0106 ag oo0co26 170704 BIS HE RREN*PHFEN*MODEN, aICSR 
0:06 0460 ADLOGS 

-#CHECK INTR. ADDR. IN ICAR+GENERIC CODE (RETURNED FROM ICRVT) 

t ADLOG?: POPSPe #A00S INTR TO HERE RESET SP. 
Weed Roses 170676 001126 MOV JICAR, SBDDAT iScey ADDR. AND GEN at 
010670 005037 001602 CLR ADBSY 
010674 005737 O01604 TST DAFLG 
010700 O01406 BEQ 1S 
010702 O12746 000340 MOV #340, -(SP) 
010706 Ole74% O10716 MOV #1$.-(SP) 
010712 000137 Gedede INP SuROUL 
010716 013737 OOli2e oolie4 1S: MOV SBDADR,SGDDAT  ;#FORM GOOD ADDR. 
010724 042737 177000 OO1104 src 8177000, SGDOAT 
010732 006237 001124 ASR SGDDAT 
010736 052737 003400 001124 BIS #003400, SGDOAT ;#RDD GENERIC CODE 
O10744 023737 OOlieb OC1104 CMP SBDDAT,$GODAT :#1S ADDR + GENERIC CODE Ok? 
010752 001402 BEQ ADLOGS 

010754 104007 ERROR 7 -#REPORT ERROR “AOOS ADDR. OR GENERIC 

-#CODE INCORRECT. 
010756 090717 BR AOLBL 

-#CHECK TO SEE IF RIF CLEARS INTR FLAG ON ACOS 

010760 000001 170574 ADLOGS: BIS #1, aICSR -*#SET RIF BIT. 
O1G76 005777 170130 TST aSBOAOR PUT IT TO WORK ON ANOS. 
010772 012737 O110l2 OO1Sb6 MOV #1$, ICSVT SET INTERRUPT VECTORS. 
011000 005037 177776 CLR pS #RLLOW INTERRUPTS 
O11004 104422 OELAY 
011006 000240 
011010 900702 BR ADLEL EXIT A/D TESTS. 

O11012 O22626 1S: POPSPe2 ;#RESET SP. 
611014 104010 ERROR 10 *#REPORT ERROR" RIF DID NOT CLEAR INTR. 

*#FLAG ON AOS”. 
011016 000677 BR ADLEL 

3% 

; #A005 DUAL ADDRESSING TEST 

011020 012737 011120 001106 ADLOGS: MOV #2$. SLPADR 
011026 001124 CLR SGDDAT sSET FIRST ADOR. 
011032 0CS037 OOlble CLR ICRVT 
011036 177776 CLR 
011042 053737 001666 001124 BIS ICSLNT, SGDDAT 
O110S0 160737 veeeae 1124 SUB #2. SGDDAT 
011056 013737 OO1b66 O146e6 MOV ICSLMT,RTEMP «FIX STOP ADDR. 
011064 37 OOO004O 014626 ADD #40. RTEMP 
011072 737 000002 OO1124 1S: ADD #2, $co0AT -UPOATE ADDR. 
011100 623737 OOL124 Ol4bes CMP SCODAT,RTEMP DONE ALL ADORS? 
011106 001433 BEQ b$ 
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Pil ICAR BIT EQUIVALENTS 

011110 Qe3737 OOJ1e4 O0liee CMP SGDDAT,SB8DADR ;SAME ADDR AS ADDS UNDER TEST? 
011116 001765 BEQ 1§ 
Ql1lie0 10443e es: WTBSY 
Olllee Ole777 OO4100 167772 MOV #4100,3$BDAOR ;SEND DATA TO A/D. 
011130 104433 ICROLY 
Ol1132e Q22777 OO4100 167764 CMP #4100,d$GODAT  ;DUAL ADDR. READ ERROR? 
011140 90100) SNE 3$ 

Q1114e 104026 ERROR cb ;DUAL ADDR. READ ERROR 
011144 33: SCOPE 

O1114%6 104432 4§: WTBSY 
011150 O1e777 OO4200 167746 MOV #4200, JSGDDAT sCHECK FOR WRITE ERROR 
011156 104433 ICROLY 
011160 Oee777 OO04e00 167734 CMP #4200,0dSBDAOR ;BAD WRITE? 
011166 091001 BNE S$ 

011170 104027 ERROR e7 sDUAL ADDR. WRITE ERROR 

011172 OO0004 Ss: SCOPE 
011174 000736 BR 15 
0111768 104427 6§: INITR 
011200 000207 RTS PC sRETURN TO 

;ADLOGE 

;#END OF A/D TESTS 

Olle0e 005237 001100 ADLOGE: INC S$PASS 
011206 104400 1$: TYPE ;*THE “END” 
Q11210 025610 MEND 
Ollele OOO137 010206 JMP ADLOGL ;#RETURN TO MONITOR. 

011216 OO400C ADPATP: OO4O00 
Qll220 004020 oo4020 
Olle2ze OO4O4O 004040 
Ollee4Y 004100 004100 
Qllee& 004200 004200 
011230 004400 004400 
Qile3e 005000 ooso00 
Ol1le34 006000 006000 
Ol!1e% +000 004000 
Olle4+0 004000 ADPATE: 004000 

Olie4e 000137 003652 JMP START 

.% 

*#TEST & A/D CALIBRATION TEST 

Olle4%6 104400 TST6: TYPE ; TYPE HEADER. 
011250 030164 MH I6 
OlleSe 104426 ADAR Get ROOS ADOR. 
011254 104431 QUBR OR BI-POLAR? 

-TBCA AUDO! CALIBRATION AON TIME 
*SWROs1 RETURN TO MONITR 
*SWR4Y-6 SELECT CHANNEL 
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ICAR BIT EQUIVALENTS 

167646 
OOliee 

167576 

001534 

015034 
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T8CAR: 

18: 

es: 

CALTP: 

CALIT: 

3$: 

1§: 

; SWR7-10 SELECT MUX, 

Seti OF 
ee 
TYPE, 
BIS 

QUT CONYERSICNS 
DISPLAY CONVERSIONS (11745) 

;SWR12-14 SELECT GAIN (1 TO 1000) 

msWO 

#100, eSTKS 
ADADR, $BDADR 
1$ 

START! 
PC, CONVER 

JSBDADR 
PC, REPET? 
#000, aSWR 

Seats 
TSCAA 
RO, @DISPLAY 

TBCAA 

47 CALIT 
FRI10,FREO 

QSBDADR 
PC, REPET7 
RO’ 
RO,-(SP) 

;ALLOW TTY INTERRUPT 

;START CONVERSION 

“0 ;GET RESULTS 
RIGHT JUSTIFY 
:DISP Lay OR TYPE DATA? 
- TYPE IT 

;CONVERT DATA TO BINARY 

;LET TTY SETTLE DOWN. 

“0 ;GET DATA 

;SAVE RO FOR TYPEOUT 
$360 TYPE--OCTAL ASCIICALL DIGITS) 

;ROUTINE TO CONVERT BINARY 
;READ FROM A/D BUFFER TO SIX 
PLACE DECIMAL VOLTAGE 

;POSITIVE OR NEGATIVE 
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OZIRBA.P11 ICAR BIT EQUIVALENTS 

e802 O11474 104400 TYPE 
2803 011476 027533 MPOVFL 

Sere Bilepe Biesb9 Oy 1] 1 012000 2s: MOV #Al 43 CLEAR STORAGE AREA 
2806 O:1506 005023 CLR (3)4 
2307 011510 012014 CMP “3 #Al+14 :DETERMINE IF 
ea08 11514 901374 ONE 6 
28 11516 012703 012000 MOV #01 13 -POSITIVE OR 
2810 O1152e2 Ole702 o02000 MOV wooo, x2 
2811 011526 005737 015034 TST BIPOL 
esle 011532 O01401 - BE +4 
2813 011534 00639e ASL 42 
2814 011536 O12e701 Ol2022 MOV SHOLDIT,%1 -NEGATIVE VOLTAGE 
esis O11542 005737 015034 TST BIPOL 
2816 011548 OOl0le BNE CALIT 
2817 011550 700 oo4000 BIT #4000, RO 
2818 011554 OO140S BEQ CALITP 
2219 011555 104400 TYPE sIF MINUS TYPE “~" 
2820 O11 027610 MMINUS 
2821 011562 005100 40 
2822 011564 005200 INC “0 
2823 011555 o00402 BR CALITI -IF POSITIVE 
28e4 011570 104400 CALITP: TYPE TYPE +" 
22825 011572 Oe7ble MPLUS 
2226 O11574 0 CALITI: BIT “2 40 
2t27 011576 OO1044 BNE calite D0 OCTAL TO 
2828 011600 O6e701 occons ADD aS, Al 
2829 O11604 O06002 CALITE: ROR 42 sDECIMHL CONVERSIONS 
2830 011606 001372 BNE CALITI 
2231 011610 005737 011776 TST HOLOTM :BY METHOD OF INCREMENTING 
eae 011614 001403 BEQ +16 
2e33 011616 112737 000001 012000 MOVB so 8d al 
2834 011624 005037 011776 CLR HOLOTM sDECIMAL COUNTER AND 
2835 011630 012703 012000 MOV #Al 43 
283% O11634 OSe723 000260 BIS #260, (3)+ 
2837 O11640 Oc2703 012014 CMP ealely, 43 sDECREMENTING OCTAL DATA 
2838 Ol1644 001373 BNE - 
2839 O1164%6 012703 012001 MOV #Altl, 43 sUNTIL ZERO 
2840 O116S2 110723 OcO000! MOVB = 81, (3)+ 
2BY1 O11656 105203 INCB O43 
es42 O11660 112723 0002s MOVB 8256, (3)+  ;IF DECIMAL COUNTER = 12 (OCTAL) 
2843 O11664 105203 INCB 43 
es44 011665 112723 o00c00! MOVE ss (3)+ 
2845 011672 Oee703 012014 CMP ealel4, 43 “CLEAR IT AND INCREMENT 
2846 011676 O01 BNE -12 *NEXT COUNTER 
2847 611700 105013 CLRB (3) 
2848 011702 104400 TYPE “TYPE DECIMAL 
2843 011704 012000 Al 
2850 011706 009207 RTS “7 
2PS1 011710 005037 011776 CALIT2: CLR HOLOTM 
eese 011714 012703 O12014 MO #AL+14, 43 sFIRST USE TABLE HOLDIT 
2853 011720 112137 011774 CALIT3: MOVB (1)+, ° SCAN -TO GET DECIMAL VALUE FOR DATA 
efS4 BLi7e4 063743 011774 ADD SCAN, -(3)  ;COMPUTED FROM ADCS 
e€55 011790 005737 011776 TST HOLOTM 
2656 011734 001404 BEG CALITY 
za57 011736 005037 011776 CLR HOLOTM sADD THESE VALUES TOGETHER 
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ICAR BIT EQUIVALENTS 

062713 00000! avd #1 (3) 
l2e713 000012 CALIT4: CMPB a2 (3) sHOLDIT CONTAINS VALUES FOR DATA 
101004 BHI caLtrTs 
ibe71 900012 SUB gle (3) -BASED ON GAIN OF A/D 

Se37 011776 INC HOLOTM 
022703 012002 CALITS: CMP wAlte, %3 AT TIME DATA WAS TAKEN 
901353 BNE CALITS 
600704 BR CALITE 
000000 SCAN: 0 
000000 HOLDTM: O00000 
900000 Al: ooo000 
Ole022 =. +20 

000 000 000 HOLDIT: .BYTE 0,0,0,0,5 sTABLE OF VOLTAGE REPRESENTATION 
coo 00s 

oc0 000 090 .BYTE 0,0,0,5,2 OF BINARY INPUT. 
05 002 

090 000 one .BYTE 0,0,5,2,1 
002 001 

000 00S 002 .BYTE 0,5,2,6,0 
O06 000 

005 o02 001 .BYTE 5,2,1,3,0 
003 ood 

002 00 00s .BYTE 3,6,5,1,0 
001 ood 

001 010 007 .BYTE 1,8.,7,0,0 
000 000 

001 O11 003 .BYTE 1,9.,3,0,0 
000 000 

005 O11 001 .BYTE 5,9.,1,0,0 
000 000 

010 O11 Dou .BYTE 9.,9.,0,0,0 
000 000 

O11 004 000 .BYTE 9.,4,0,0,0 
000 000 

004 n02 000 .BYTE 4,2,0,0,0 
000 000 

EVEN 

co6c00 REPET7: ROR “0 
006000 ROR 70 s ROUTINE cm RIGHT 
006000 ROR “0 : JUSTIFY DATA BY 
006000 ROR 40 ROTATING IT 4 PLACE TO 
000207 RTS pC THE RIGHT 
017702 167002 CONVER: MOV SUR, R2 
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MACY11 &€7(732) 
ICAR BIT EQUIVALENTS 

Q4270e 000017 
OSe702e 104000 

0Se777 000027 
Qle737 Oleede 
010277 166734 
905237 001602 
005037 177776 

167406 
001b1e 

167346 

167302 
167274 

LOS 
O3-NOV-76 15:17 PAGE 64 

CONVED: 

18: 

WTBSY 

17 
#104000, “2 

Re. aSBDADR 
ADBSY 
PS 

72 

8XRIF JICSR 
JSBDAOR 

WR 
ICRVT 
SERREN+PWFEN+MODEN, JICSR 
BERREN+PWFEN+MODEN, OICSR 

PC 

“2 ;THISROUTINE SAMPLES SWR 
:AND SENDS CHANNEL, GAIN 

SPWFEN+ERREN+MODEN+XRIF , JICSR 
SCONVED ICRVT  ;SET UP INTERRUPT SERVICE 
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MAINDEC-11-D2IRB-A MACY11 e? (7232) 
ICAR BIT EQUIVALENTS 

012700 014646 

042701 170000 
020137 014572 

014037 014572 

005737 001636 

025037 014576 
014600 

001122 
001534 

Ol23be 
012364 

014626 
014626 

MOS 
O3-NOV-76 15:17 PAGE 65 

3% 

TEST 7 ROUTINE TO MANUALLY TAKE SAMPLES, COMPARE RESULTS 
:*PRINT ERROR IF ANY 
 ECALL=JMP TST? FROM MONITOR 

TST7?: TYPE ; TYPE HEADER 

MOV ADADR , SBDADR 
MOV FRi10,FREQ 
DELAY sALLOW TTY TO SETTLE BEFORE CONT. 
JSR PC, ADLOG “BASIC LOGIS CHECK 

22: TST EXPERT 
BNE +6 
TYPE ASK FOR GAIN 
MGAIN 
MOV GAIN, 108 
MOV #1 10$+2 
BR 99$ 
BR 225 

99§:  INOCT GET GAIN 
108: GRIN 

MOV #GLIST,RO :GET LIST OF LEGAL GAINS. 
20$: TST (0) "AT END OF LIST? 

BNE 218 *NO-CONTINUE. 
TYPE -GAIN HE TYPED IS KNOWN. 
MNSG TELL HIM. 
BR 225 *REASK QUESTION. 

218: MOV (0)+.R1 GET GAIN FROM GAIN LIST. 
BIC #170000,R1 “MASK OUT REAL GAIN BITS. 
CMP R1.GAIN *GAIN HE TYPED MATCH ONE IN GAIN LIST? 
BNE 20 *NO-CHECK NEXT IN LIST. 
MOV -(0),GAIN *YES-REPLACE TYPED GAIN BY REAL GAIN. 

3S: TST EXPERT 
BNE +6 
TYPE ASK FOR CHANS: 
MCHAN 
CLR CHANS 
CLR CHANF 
CLR CHANSR 
CLR CHANFR 
Mav CORSIZ, RTEMP 
SUS 8SENOAD, RTEMP 
CLR RTEMP1 

15S: INC RTEMPL 



NOS 
MAINDEC-11-DZIRB-A MACY11 €7(732) O3-NOV-76 15:17 PAGE 66 
OZIRBA.PLI 1 ICAR BIT EQUIVALENTS 

2991 012502 162737 00100U 014626 SUB #1000, RTEMP 
2992 O1eS5is 100372 BPL 155 
2993 012512 00S337 014630 DEC RTEMP I 
eas O12516 013737 014630 014606 MOV RTENP1 , CHAN 

Saep ses p37 MERE GosuUB Seep 
2997 012534 962716 000010 ADD 810. (SP) 

sie HG BEE pyce gieey AB) ‘enters 
Sane Bisads 156 ? BA ABAS pis2Pe MOV #2,113+2 
3001 012556 OO0401 BR +4 
2002 012660 000721 BR 3$ 
3003 Oles62 104414 INOCT GET CHANS 
3004 012564 O14E02 118: CHANSR 
300S 012566 o00002 2 
3006 012570 005737 O14604 TST CHANFR 

pba 012574 0901003 BNE +10 
3009 012576 013737 014602 014604 MOV CHANSR , CHANFR 
3610 012604 023737 O14602 014604 CMP CHANSR,CHANFR  ;CHAN. SeF? 
3011 Ol2612 003403 BLE 4g 
3012 Ole-14 104400 TYPE 
3013 Olc.'6 O3046 MCHERL 
3014 Ol26<3 000701 33 
301S Ol2be2 023727 O14604 000177 4S: CMP CHANER, #177 sCHAN WITHIN LEGAL BOUNDS? 
3016 012630 903403 BLE 30 
3017 Ole63e 104400 TYPE -NO-THEN TELL HIM 
3018 O12e634 030715 MCHANH 
3019 012626 000672 BR 3$ 
3020 Ole640 005737 001636 308: TST EXPERT 
3021 Ole644 001002 BNE +6 
3022 012645 104400 TYPE ASK FOR EXPECTED AVERAGE. 
3023 01e6S0 030744 MAVEQ 
3024 OlebS2 012737 O14616 012674 MOV #AVEXP, 125 
3025 012660 012737 OOCODl 012676 MOV #1, [e342 
3026 012666 OO040! BR 44 
2027 012670 000763 BR 30S 
3028 012672 104414 INOCT :GET AVERAGE. 
3009 012674 014616 12$:  AVEXP 
3030 012676 000001 1 
3031 012700 032737 170000 O14616 BIT #170000, AVEXP LEGAL AVERAGE? 
3032 012705 001403 BEQ 6$ 
3033 012710 104400 TYPE :NO TELL HIM(OR HER) ASK: 
3034 012712 031015 MNTL QUESTION AGAIN. 
3035 012714 000751 BR 30S 
3036 012716 012737 O14614 012776 6S: MOV #TOLER, 138 
3037 012724 0120737 000001 013000 MOV #1. 13$42 
3038 012732 032737 OO4000 014616 BIT #4000, AVEXP 
3039 012740 001406 BEQ 60S 
3040 Ol2742 005737 015034 TST BIPOL 
3041 012746 001003 BNE 60S 
3042 012750 052737 170000 O14616 BIS #170000, AVEXP 
3043 012756 005737 001636 60$: TST EXPERT 
304" Q12762 001002 BNE + +6 
3045 012764 104400 TYPE ASK FOR TOLERANCE. 
3046 012766 030441 MTOL 
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MAINOEC-11-D2IRB-A MACYI] 27(732) O3-NOV-76 15:17 PAGE 67 
OZIRBA.P1! ICAR BIT EQUIVALENTS 

3047 012770 ocd40! BR +4 
3048 012772 000771 BR 60$ 
3049 012774 104414 INOCT 
3950 O1e776 O]4614 138: TOLER 
3951 Ol 4 i 

| < O61 00573? O01644 ST LINEPR 
013006 90141! BEQ 148 

1 

013010 013737 001646 091146 MOV LPCSR, $TPS 
0130'6 013737 001650 OO11S0 MOV LPDBR; STPB 
913004 104400 ral TYPE, MWK 
013030 900402 BR +6 
013032 104400 148: ‘TYPE “TYPE “REPEAT” 
013034 O27Sbe MREP 
01303 013737 O14602 014600 MOV CHANSR, CHANF 
013044 014600 DEC CHANF 
0130SO 013737 O14600 O14S76 SS: MOV CHANF , CHANS 
013056 005237 014576 INC CHANS 
O1 014606 014600 RODD CHANNO, CHANE 
ea $5 peel 14576 014604 CMP CHANS , CHANFR 
013076 003355 BGT 14§ 
013100 023737 O14600 014604 CMP CHANF , CHANFR 

! 013106 003403 BLE +1 
013110 013737 O14604 014600 MOV CHANER, CHANF 
013116 004737 013}3e2 GOSUB  , SAMPR s TAKE CONVERSIONS 
Ol3l22 004737 O13S46 GOSUB 46S AVERR ‘TAKE AVERAGES 
013126 BR és 

‘ 

013130 oocccc TST8: HALT 

3% 
s#ROUTINE TO TAKE eS& SAMPLES OF ALL CHANNELS SPECIFIED 
: #CALL=GOSUB, SAMPR 

EC 
EE
AE
ER
EV
GU
LL
 

CIs
 i

ct 
SR 

RE
RE

RR
AR

 
aac

 
aat 

car 
aan

nci
anc

lGt
y 

013132 013737 1514 001534 SAMPR: MOV FRSO. FREQ -SuB8 PART TO SET UP DELAY BASEDON 
913140 013737 014600 014570 MOV CHAN, CHAN 
13146 163737 O1457% 014570 SUB CHANS ; CHAN “NUMBER OF CHANNELLS WERE SAMPLING. 

013154 013737 014570 O146i2 MOV CHAN, SAMOFF 
013162 OO14I6 BEQ 2s 
013164 006337 O14ble ASL SAMOFF 
013170 163737 O001SC4 O01S3 1S: SUB FRS FREQ 
013176 005337 014570 ~ DEC CHAN 
O13e02 001378 he 
013204 005 001534 : ST FREQ 
013210 100003 BPL 
013212 012737 00000! 001534 MOV #1, FREQ 
D1 3220 012737. 177400 O146I0 2S: MOV 8-256. SAMCNT  ;SET SAMPLE COUNT. 
013608 912704 032954 MOV SBUFFER RI “SET FOR STORAGE. 
01 1 014576 O14570 3s: MOV CHANS , CHAN GET STARTING CHANNEL 
013240 104422 DELAY 
013042 013737 014570 O14S66 4S: MOV CHAN. CHAN! :SET TO RIGHT JUSTIFY CHAN. 
013250 006337 014556 ASL CHAN! :FIX TO LOAO INTO A/D WORD. 
013254 006337 D1NSbb ASL CHAN] 
0132060 006337 014556 ASL CHANI 

3100 013064 006337 014560 ASL CHANI 
3101 013270 737 013326 GOSU8  .CONVT TAKE CONVERSION. 
3102 013274 01002! MOV RO, (1)4 “STORE RESULT 
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MAINOEC-11-OD2IRB-A MACYI1 €7(732) 
DZIRBA.P11 ICAR BIT EQUIVALENTS 

814878 1600 
014610 

032054 

l g 
3105 
3106 
2107 
3108 
31C9 
3110 
31i1 
glle 
3113 
2114 
3118 013326 013737 REE 014S74 
3116 013334 042737 00 014574 
3117 Ol3342 0$3737 O14566 014574 
3118 Q133S0 052737 104000 014574 
3119 Q13356 0S¢777 165176 
3120 013364 O12737 O13416 OOlble 
gle! OQ13372 O0S237 001602 
3le2 013378 O0S037 177776 
3123 QI3O2 104432 
3124 ee 13777 O14S74 168510 
31eS Ollie 
3126 O13414 000776 

; 3127 O1316 104432 
3128 Ol34e0 0S2777 00000] 166134 

| 3129 Ole O0SO77 165470 
3130 OIN32 104439 
3131 QO19434 017700 165462 
3132 OL1S40 
3139 O;3442 005037 001602 
31X64 = O1R46 005737 001604 
3135 Ol34S2 001406 

1 BES Bere gue He Re Bens Ba 
2139 013470 005037 O0lble 
3140 O13474 042777 O00026 166060 
3141 0139502 OS2777 000026 166052 
3142 012510 pated 177776 

, 3143 913514 015034 
3144 013520 001405 
3145 Q13S22 006000 

ae Bes Base 2 Ge eee 
3150 013534 ocean 
3151 013538 006200 
3152 Q1 006200 
3153 013542 006200 
3154 O13S44 000207 
3155 
316 
3157 
3158 

CO6 
O3-NOV-76 15:17 PAGE 6&8 

CONVT: 

1$: 

INC CHAN sREADY FOR NEXT CHAN. 
ce GRAN, CHANF DONE ALL CHANNELLS 

INC SAMCNT ;DONE 256 SAMPLES’ 
BNE 3$ 
MOV sBUFFER,R1 
RETURN 

iy a TO FORM A A/D WORD FOR CONVERSIONS, START A CONVERSION, 
T FOR DONE, AND ENABLE READING OF THE A/D DBR. 

-aCALL= GOsuB, CONVT, RESULT FOUND IN RO.RIGHT JUSTIFIED 
Hov NOW “SET GAIN IN WORD 
Bic ot ADHD 
BIS CHANI AROWD T CHAN 
BIS 8104000, AD T READ BIT, CONVERT BIT. 
BIS SERRE Ns RODEN*PHFEN+XRIF, isl 
MOV #1$, ICRVT 
INC AodBSY 
CLR PS 
WTBSY 
HOV ADWD, ISBDAOR :START CONVERSION. 

BR “ec 

aie eXRIF SICSR 
CLR y aSB0AROR sENABLE READING OF DBR. 

MOV @SBOADR , RO sREAD AID RESULTS PUT IN RO 
POPeSP 
CLR AOBSY 
TST DaFLG 
BEQ 

es 
JMP SuROuI 
CLR ICRVT 
BIC SERREN+PHFEN+MODEN, ICSR 
BIS SERREN+PWFEN+MODEN, dICSR 
CLR PS 
TST BIPOL 
BEQ 2s 
ROR RO 
ROR RO 
ROR RO 
ROR RO 
RETURN 
ASR RO RIGHT JUSTIFY, REMENBERING SIGN. 
ASR RO 
ASR RO 
ASA RO 
RETURN s RETURN 

: #AVERAGING ROUTINE | USED BE TEST 7 
*#AT THIS POINT IN TIME ALL SAMPLES FOR, ALL CHANNELS HAVE 
*#BEEN TAKEN AND STORED IN “BUFFER” IN 

i 
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DO6 
1-DZ1RE- -A MACY]1 27(722) O3-NOV-76 15:17 PAGE 69 

ICAR BIT Edu YALENTS 

3 #960 NTA INTRELERWED BUFFER FORM” GIVEN BY ane FOLLOWING FORMULA: 
ete #N¢ EQUALS THE LOCATION OF A SANMFLE, 

ils fae Burren POINTER SET 10 “BuPFER™ ENi FEN ON, 0 
: *CALL=GOSUB, AVERR 

ISN 91373? 014S76 014570 AVERR: MOV CHANS , CHAN -SET TO FIRST CHAN. 
3654 7? 014566 CLR CHAN 1ST CHAN OFFSET 
3550 012737 OCO4OO O14610 AVERRL: MOV 8256. , SAMCNT 
Jobb 013701 O14S65 MOV CHAN’ RI :PUT CHAN OFFSET IN RI. 
572 062701 032054 ADD SBUF FER, RI “ADD BUFFER POINTER Ta'R 
3576 005037 014620 CLR AVTKN “SET INITIAL CONDITIONS FoR THIS CHAN. 
3602 014626 CLR RTEMP 
306 011137 014622 MOV (1),RLOW 
Sle O11137 014624 MOV (13° RHIGH 
3%16 Oc3711 OL4624 2s: CMP RHIGH, (1) -FIND REAL HIGH VALUE. 
22 BGT 3$ 
%e4 O11137 014624 MOV (1), RHIGH 
3%30 021137 O14%6e2 3s: CNP (1), RLOW sFIND REAL LOW VALUE. 
4 BGT 4§ 
%3% 011137 O14622 MOV (1), RLOW 
So4¥2 012137 014630 4g: MOV (1)4. RTEMP! GET CURRENT SAMPLE. 
3% 005737 015034 TST B1Pot 
3652 001003 BNE +10 
3654 062737 OO4O00 014630 ROO s4000 RTEMP1  ;ADOD CONSTANT TO SAMPLE. 
%b2 063737 014630 014620 ADD rete], AVTKN  :"BOOT™ ADD ALL SAMPLES. 
%70 boss 014626 ROC RTEMP 
74 1 ol46le2 ADO SAHOFF., RI sUPDATE TO LOOK AT NEXT CHAN SAMPLE 
3700 005337 014610 DEC SAMCNT s DONE ALL SAMPLES PER THIS CHAN? 
3704 O01344 BNE 2s NO-DO NEXT SAMPLE. 
3706 013737 O14616 014630 MOV AVEXP , RTEMP1 YES! SEE IF RHIGH On: 
3714 063737 O14614 014630 ADO TOLER; RTEMP! 
3ee 023737 014630 O146e4 CNP Rete, RHIGH 
3730 00427 BLT ERAVI ;NO-THEN REPORT ERROR. 
3732 163737 014614 014630 SUB TOLER,RTEMP1 § ;YES-OK-CHECK LOWEST READING. 
3740 163737 O14614 O14630 SUB TOLER, RTEMP! 
3746 Ge 014622 014630 CMP RLU RTEMP! 
7H weds BLT Ravi ;NO-REPORT ERROR. 
3756 005737 014614 TST FOER “DOES OPERATOR WISH “FORCED” TYPEQUT? 
3762 001415 BEQ ERAVe IF 50-00 IT 
3764 062737 OO0002 O14S6& AVERRN: ADD 82, CHAN! :SET TO DO NEXT CHAN-BUT 
w779 Nek b14570 INC CHAN IF CONE ALL CHANS-EXIT- 
3 14570 014600 CMP CHAN, CHANF OTHERWIZE LOOP. 
4004 003665 BLE AVERRL 
4006 000207 RETURN 

#ERROR REPORTER 

4010 104400 ERAVL: TYPE -TYPE “REPEATIBILITY ERROR” 
4012 031110 MREPER 
4014 O00402 BR +6 
4016 104400 ERAVe: TYPE ;TYPE “REPEATIBILITY FORCED TYPEOUT™ 
4020 O31 MREPFT 
4022 012702 000007 1$: MOV 87, Re -FIND AVERAGE. 
4026 006237 014626 10$: ASR RTEMP 
4032 006037 014620 ROR AVTKN sAVERAGESTOTAL OF SAMPLES- 



Re
 

“i
 

BE
RR
 

G
O
 
N
I
C
U
 

O
K
 

3 
fu

 
-
~
 

~ - - - - ee ee eae oe 

E06 
~ODcIRB-A CYL] E7(732) O3-NCV-76 15:17 PAGE 70 

ICAR BIT "eouly ALENTS 

4036 005302 DEC Re ;DIVIDED BY 256. 
4040 001372 BNE 10§ 
4042 006237 0146e6 ASR RTEMP 
4046 006037 014620 ROR AVTKN 
4CS2 337 014620 ADC AVTKN 
4056 005737 015034 TST BIPOL 
4062 901003 BNE +10 
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MACYI1 27(7232) 
ICAR BIT FQUIVALENTS 

014570 

014572 
170600 

023050 
031154 
014622 
170000 

03-NOV-76 
FO6 

15:17 PAGE 71 

#4000, AVTKN ;SUBTRACT CONSTANT. 
PC ERRDOLY 

-TYPE HEADER 1 

CHAN TYPE CHAN. 
CHAN, - (SP) : SAVE CHAN FOR TYPEOUT 

;;GO TYPE--OCTAL ASCIICALL DIGITS) 

GAIN, R2 “TYPE GAIN. 
#170000, Re 

Re, -(SP) SAVE R2 FOR TYPEOUT 
*:G0 TYPE--OCTAL ASCII(ALL DIGITS) 

pC ERROLY 
MREPT 
RLOW, Re 
#170000, Re 
Re ; TYPE LOWEST SAMPLE TAKEN. 
R2,-(SP) ;;SAVE Re FOR TYPEOUT 

33G0 TYPE--OCTAL ASCIIC(ALL DIGITS) 



if ~] 

014530 
014626 

014626 

014626 

014626 
014610 

014610 
998: 
4§: 

Ss: 

6S: 

MOV 

GOb 
C=11-DZIRB-A MACY]1 27(732) O3-NOV-76 15:17 PAGE 72 

sh TcAR BIT EOUITACENTE 
AVTKN, Re 
#170000, Re 
R2 
Re, -(SP) 

RHIGH, R2 
ai7oai R2 

Re,-(SP) 

PC ERRDLY 
REMFF 
410 
MREPT3 
+6 

PC _ERRDLY 
SCRLF 
AVTKN, RTEMP 
REMF 

4§ 
#-11.,R3 
Best, , SAMCNT 

CHAN! .R1 
#BUFFER, RI 
(0+, , RTEMP 

Re 
SAMOFF ,R1 
SANCNT’ 
S$ 
AVTYP 

ATEMP 
R3 

;TYPE_AVERAGE OF SAMPLES TAKEN. 
;SAVE Re FOR TYPEOQU 

+360 TYPE=-OCTAL ASCIICALL DIGITS) 

; TYPE HIGHEST al TAKEN. 
:;SAVE Re FOR TYPEOUT 
3360 TYPE--OCTAL ASCII(ALL DIGITS) 

; RUNNING REMOTE? 
TYPE LONG HEADER 

YES, TYPE ABBREVIATED HEADER 

; TYPE SECOND HEADER. 

-GET 
BENNING REMOTE? 
"NO, THEN SET UP FOR LONG TYPEOUT 
:YES, MAKE -2 TO GET LOW POINT 

;MAKE -S POINT TO GET LOW POINT. 
SET ® OF SAMPLES. 

TYPE RLOW 8 OF SAMPLES. 
; RUNNING REMOTE? 

SETUP FOR LONG TYPE 
‘SETUP FOR ABBREV TYPEOUT 

SET TO DO 11 TIMES. 
.SET canbee COUNT AT 256. 

;GET BUFFER POINTER. 

; SAMPLE=COUNT POINTER? 

;CHECKED ALL SAMPLES? 

; TYPE # OF SAMPLES AT THIS POINT. 
MOVE TO NEXT POINT. 
DONE ALL POINTS? 
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1-D21RB; -A MACYI1 ge) O3-NOV-76 15:17 PAGE 73 1 er(? 
ICAR BIT EQUIVALENT 

OLY444 001351 BNE 4§ sNO-THEN LOOP 
914446 005002 CLR R2 FIND ALL OVERSCALE POINTS. 
O144SO 012737 OOO4OO0 014610 MOV #256. , SAMCNT 
O144S6 013701 O14566 MOV CHANI: RI 
O1N4G2 062701 022054 ADD SBUFFER,R1 
OWS 022137 014626 7$: CMP (1}+, RTEMP 
014472 903401 BLE 8$ 
014474 O0S202 INC Re 
014476 063701 O14612 8S: ADD SAMOFF, RI 
014SG2 005337 014610 DEC SAMCNT 
014506 001367 BNE 75 
014510 737 O14S30 GOSUB = ,AVTYP 
014514 737 023050 JER Pc, ERROLY 
014520 104400 TYPE 
014522 001161 SCRLF 
014524 000137 013764 J AVERRN 
014530 010246 AVTYP: MOV Re, -(SP) -PUT # ON STACK 
014532 004737 O22342 GOSUB =, §SBeD :GOTO OCTAL-BCD ROUTINE. 
014536 062716 9CC007 ADD 7" (SP) °GET RID OF 1ST.2 DIGITS 
014542 012637 O145S0 MOV (SP)+,1§ ;TYPE STRING. 
014546 104400 TYPE 
014550 000000 1S: 0 
0145S2 104400 TYPE : TYPE 2 SPACES. 
014554 0310¢0 MoSP 
014556 07 RETURN 

*#POINTERS USED BY TEST 7 REPEATIBILITY TEST 

014560 900000 CHAN?: 0 
014562 000000 NA07:0 
014564 900000 NA17:0 
014565 000000 CHAN]: O LEFT JUSTIFIED CURRENT CHANNELL 
014570 00000 CHAN: O CURRENT CHANNELL 
014572 OO00U0 GAIN: 0 “CURRENT GAIN 
014574 O0J000 ROW: 0 “WORD SENT TO A/D 
014576 O00000 CHANS: 0 “STARTING CHANNEL 
014600 000000 CHANF: 0 “LAST CHANNEL 
014602 000000 CHANSR: 0 
014604 000000 CHENFR: O 
014606 000000 CHANNO: 0 
014610 000000 SAMCNT: O ;SAMPLE COUNT 
014612 00000 SAMOFF: O “SAMPLE OFFSET 
014614 000000 TOLER: O “TOLERANCE BEFORE ERROR IS REPORTED 
014616 000000 AVEXP: 0 “EXPECTED AVERAGE 
O14600 900000 AVTKN: O jAVERAGE OF SAMPLES TAKEN 
14622 RLOW: 0 LOWS) COMPLE TAKEN 

014624 000000 RHIGH: 9Q HI ST SAMPLE TOKEN 
014626 000000 RTEMP: O 
014630 000000 RTEMPI: O 
014632 000000 REPMAN: 0 -SECTION RESERVED FOR 
014634 000000 0 "MANUAL REPEATIBILITY 
014636 000000 0 “WHERE OPERATOR ENTERS 
014640 900000 0 -IN INFORMATION 
014642 000 000 “BYTE 0,0 
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3357 014644 000000 0 
3358 
3359 ;# 

3360 :# GAIN LIST 
3361 .% 

336 1 ? GLIST: 7 AIN 0 q BiUeER  BZARR art RAIN Or SBBC 
3365 O14652 CS0100 osoico GAIN OF 100. 
3365 014654 040050 040050 GAIN OF SO. 
3367 014656 20 ‘GAIN OF 20. 
3368 O14660 O20010 O20010 GAIN OF 10. 
3369 Ol4652 010002 010002 GAIN OF 2. 
3370 14664 OO0COl 00000! GAIN OF 1. 
$371 014565 00 ILLEGAL GAIN. 

3373 -#INPUT MODULE ADDRESSES 
3274 014670 000000 INADR: 
3375 014672 O00000 -WORD O 
3376 014674 000000 “WORD 0 
3377 014676 000000 WORD O 
3378 014700 Oo00c0 WORD O 
3379 O!4702e O00000 WORD -O 
3380 014704 OC0000 WORD 0 
3381 014706 OO0000 WORD CG 
3382 014710 OO0000 WORD O 
3383 014712 000000 WORD 0 
3384 014714 COD000 0 
3385 014716 OO0000 WORD O 
3286 014720 000000 WORD O 
3387 014722 000000 WORD O 
3388 O14724 OO0000 WORD QO 
3389 0147e 000000 “WORD 0 
3390 -#0UTPUT MODULE ADDRESSES 
3391 014730 oco000 ouTapR: 
3392 014732 Oc0000 “WORD 0 
3 014734 oo0000 "WORD «=O 
3394 014736 000000 "WORD OO 
3395 014740 000000 WORD O 
3396 O14742 000000 WORD O 
3397 O14744 OO0000 WORD 0 
3398 014746 OOG000 WORD O 

014750 oc00cd WORD O 
3400 014752 000000 WORD O 
3401 014754 OO0000 WORD O 
3402 014756 o00000 woRD oO 

014760 oo0c000 WORD oO 
3404 014762 000000 WORD O 
340S 014764 OO0000 WORD O 
3406 014766 000000 “WORD 0 
34 -#COUNTER MODULE ADDRESSES 
3498 014770 oO00000 CNTAOR: 0 
3499 014772 900000 -WORD 0 
3410 O14774 900000 “WORD =O 
3411 014776 O00000 “WORD GC 
3412 615000 copdcd “WORD 0 

I06 



MAINDEC-11-D2IRB-A 
DZIRBA.P11 

3413 015002 
3414 015008 
3415 015006 
3416 015010 
3417 015012 
341g Q15014 

19 615016 
345) bleoee 3155 B1ebo4 
3423 015026 
2454 
3425 015030 
3426 
3427 015032 
3420 015034 
3429 
3430 015036 
3431 015040 
3432 015042 
3433 015044 
3434 015046 
3435 015050 
3436 015052 
3437 015054 
3438 015056 
3439 015060 
3440 015062 
3441 015064 
3442 015066 
3443 015070 
3444 915072 
3445 O15074 
3446 015076 
3447 
3448 
2449 
3450 
3451 
3452 015100 
3453 015104 
3454 015106 
3455 015110 
M56 015112 
3457 015120 
3458 015126 
3459 015130 
3460 015132 
3461 015134 
3462 015136 
3463 015140 
3464 015144 
3465 015146 
3466 015152 
3467 015156 
3468 015162 

005737 001636 

Ole737 014670 
Q12737 000020 
000401 

005737 017140 

012700 014670 
0$3710 001560 
004737 020766 
020037 015134 

MACYIL eF( 
ICAR BIT EQU.VALEN 

72 
TS 

2) 
JO6 

O3-NOV-76 15:17 PAGE 7S 

DACADR: i* 

ADADR: 
BIPOL: 

OUTS: 

OUTSE: 

RINA: 

RINAI: 

0 
DAC 

,#A00S MODULE ADDRESS 

O
o
0
o
o
0
o
0
0
0
0
0
 

-E ADDRESS 

0 

O
N
O
 
O
O
O
0
0
C
O
O
o
0
0
0
0
 

;O=BIPOLAR-1=UNI 
-#TEMP STORAGE OF INPUT MODULE DATA 

;* 

s*ROUTINE TO INPUT INPUT MODULE ADDRESS. 

EXPERT 
+6 

#INADR, 
H6., 

RINA 

CHAR 
es 
SINADR, 
ICSMOD, 
PC, CKADR 
RO; RINAL 

RINAL 
RINA1+2 

RO 
(0) 

;ASK OPERATOR “INPUT MODULE ADDR(S)? 

;CALL TO INPUT OCTAL ROUTINE 
ADOR TO STORE INPUT ADDRESS AT (VARIES). 
;NUMBER OF ADDRESS ALLOWED. 

;NOW FORM REAL ICR ADDRESS. 
sNORMAL-ICR MOD=171000 UNLESS PATCHED 

;DONE ALL ADORS? 
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OZIRBA.P11 ICAR BIT EQUIVALENTS 

3469 015166 101771 
3470 015170 oococe 
3471 
3472 
3473 
3474 
3475 
3476 015172 005737 001636 
3477 015176 01002 
3478 015200 104400 
3479 015202 O2SS04 
2480 15°04 012737 014730 015226 
3481 015212 012737 O0002¢0 015230 
3482 015220 0040! 
3483 01S222 0007 
3484 015224 104414 
3485 015228 014730 
3486 015230 00020 
3487 015232 005737 017140 
3488 015236 001411 
3489 015040 012700 014730 
3490 O15e44 053710 001560 
3491 015eS0 904737 020765 
3492 015054 G20027 015226 
3493 015260 101771 
34H 015202 
3495 
34% 
3497 
3498 
3499 
3500 O1S264 005737 001636 
3501 015270 001002 
3502 015272 104400 

| 3803 015°74 OeS624 
3504 015076 012737 014770 015320 
2505 015304 O1e737 000020 015322 
3506 015312 000401 
3597 015314 000763 
3508 015316 104414 
3509 015320 014770 

| 3510 015322 o0c020 
3511 015304 612700 014770 
3512 015330 005737 017140 
3513 015334 001407 

| 3514 015336 053710 001560 
| 3515 015342 004737 020766 
, 3516 015346 Oep037 015320 

3517 018352 00377 
3518 015354 

| 3819 
| 3920 

3501 
| 3822 
| 3523 015356 005737 001636 
, $824 015362 00100e 

KO6 
O3-NOV-76 15:17 PAGE 76 om 

BL 
es: EX 

ROUTA: TST 

ROUTAL: OUTADR 

18: BIS 

2s: EXIT 

RCNTA: TST 

RCNTA1: CNTADR 

1S: BIS 

BLE 
2s: EXIT 

1§ 

3H 

5 FROUTINE TO INPUT OUTPUT MODULE ADDRESSESS 

EXPERT 
+6 

;ASK OPERATOR “OUTPUT MODULE ADDRESSESS? 

SOUTADR, ROUTAL 
H16., ROUTAI+2 

ROUTA 
sCALL TO INPUT OCTAL ROUTINE 
“ADDR TO STORE OUTPUT ADDRS. 

CHAR 
2s 
#OUTADR, RO : 
ICSMOD, (Q) 
PC, CKADR 
RO, ROUTAL 

3% 

3 FROUTINE TO INPUT COUNTER MODULE ADORS 

EXPERT 

;ASK QPERATOR FOR COUNTER MODULE 
;ADORS. 

#CNTADR, RCNTAl ’ 
#lb., RCNTAL+2 

RCNTA 
GET THEM 

sCNTAOR, RO 
CHAR 
25 
ICSMOD, (0) 
PC, CKAOR 
RO, RCNTAL 

«% 

j FROUTINE TO INPUT DAC ADOR 

RDACA: {ST 
BNE 

EXPERT 
+6 
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DZIRBA.P12 ICAR BIT EQUIVALENTS 

3525 104400 
3506 026:06 
3507 Q1e?37 015030 o1s412 
3508 Q1e737 O00001 O15414 
3529 000401 
3530 000763 
3531 104414 
3532 015030 
3533 000001 
3534 00S737 017140 
3535 001407 
2536 053737 001560 015030 
3537 012700 015030 
3538 004737 020766 
3539 oooon2 
3540 
3541 
3542 
3543 005737 001636 
3544 001002 
3545 104400 
3546 G26 122 
3547 Qle73? O15032 o15500 
3548 Q12737 o00001 015502 
3649 000401 
3550 000763 
3551 0 104414 
3552 015500 015032 
3553 015502 00001 
3554 015504 005737 017140 
3555 015510 001407 
3656 015512 053737 O01S60 015032 
3557 015520 12700 015032 
3558 015504 004737 020766 

| 3559 015530 oo000e 
3560 
2561 

| 3562 
3563 
3564 
3565 
3566 
3567 01 104400 

| 3568 Ol 026403 
3569 015536 005737 001576 

| 3570 O1 001407 
| 3571 01 052777 000001 164010 

3572 Ol 017701 i64i10 
3573 01 005077 164000 

| 3574 1 017601 00000 
3575 015566 062716 
3576 Ol 017637 000000 017152 
3577 Ol 162716 00000 
3578 Ol 005037 001614 
3579 01 005037 014626 
3580 O1 012700 015036 

LOb 
O3-NOV-76 15:17 PAGE 77 

MOV #DACADR, RDACL 
MOV ot "ROACI+2 
BR 
BR RDACA 
INOCT 
DACADR 

TST CHAR 
BEQ 1$ 
BIS ICSMOD, DACADR 
MOV #DACADR, RO 
JSR PC, CKADR 
EXIT 

{ROUTINE TO INPUT ADDS ADDR 

ts1 EXPERT 
BNE +6 
TYPE 
MADU 
MOV BADADR, RADA! 
MOV RADAI+2 
BR wa 
BR RADA 
INOCT 
RDADR 

TST CHAR 
BEQ 1§ 
BIS ICSMOD, ADAOR 
MOV #ADADR: RO 
JSR PC, CKAOR 

S SINPUT OCTAL ROUTINE 
s*NMW TO CALLSWHERE TO STORE NUMBERS 
j aNM = NUMBER OF NUMBERS TO ACCEPT. 

: rare ;TYPE A “?". 

TST NOTYET ;D0 WE KNOW IF FILE IS PRESENT 
BEQ 73$ NO, DON’T TRY TO ADORESS ICR 
BIS 8XRIF,SICSR 
MOV SICSLAT, Ri 
CLR aI 
MOV a(6), Ri PI 
ADD #2 (6) “PI 
MOV a(6),  NINCL 315 
SUB #2 (6) ‘CL 
CLR INCFLG “CLEAR ANY CHAR. TYPED FLAG. 
CLR RTEMP POINT Té TEMP STORAGE AREA. 
MOV sOUTS,RO CLEAR THE AREA. 

CK UP STORAGE ADDRESS. 
CK UP # OF WORDS THAT- 
THE MAX # TO BE _INPUTED. 

EAR COLON TYPED FLAG. 
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OZIRBA.P11 ICAR BIT EQUIVALENTS 

3581 015620 o0s0e0 20$: CLR (0)+ 
3582 015622 020027 015076 CMP RO, #OUTSE 
3583 015626 003774 BLE 20$ 
3584 015530 b12700 915036 MOV #OUTS, RO POINT 10 AREA AGAIN. 
3585 015634 17150 CLR NINC CLEAR CHAR. COUN 
3588 015640 005037 017142 1S: CLR NIN :CLEAR NUMBER TO BE FORMED 
3587 15644 905037 017146 CLR CHARC :INPUTED CHAR. COUNT 
3588 015650 005737 000164 es: TST REMFF ; RUNNING REMOTE? 
3589 015654 001477 BEQ 99S NO. CONT 
3590 015856 030777 OCOZC0D 163676 BIT WPURFL,QICSR =; PWR FAIL? 
3591 015664 001402 BEQ +6 :NO 
2592 015666 000137 025120 IMP RSTRT SERVICE POWER FAIL 
3593 015672 032777 000200 163662 BIT aMODINT,@ICSR  ;MOD INTR? 
3594 015700 001763 BEQ i NO, KEEP CHECKING 
3595 015702 C2Se37 001700 INC MODFF ; INDICATE MOD INTR 
35% 015706 032777 010000 163650 BIT 0A, aICAR DA SET? 
3597 015714 001013 BNE 66S YES, SERVICE IT 
3598 015716 005737 001700 TST MODFF WAS MOD INTR POSTED? 
3899 015722 001752 BEQ 25 *NO. KEEP CHECKING 
3600 015704 052777 O00001 163630 BIS #XRIF, JICSR YES, CLEAR IT OUT 
3601 015732 005777 163730 TST JICSLAT 
3602 015736 095037 001700 CLR MODFF 
3603 015742 000742 BR 2s *KEEP CHECKING 
3604 O15744 052777 CO1041 163610 668: BIS STTYEN+TBMTEN+XRIF, JICSR READ IN CHAR 
3605 015752 017737 163710 017140 MOV SICSLMT, CHAR FROM ICR REMOTE TTY 
3606 015760 O4e737 177600 017140 BIC #177600, CHAR 
3607 015766 023727 017140 000177 CMP CHAR, #177 
3608 015774 001002 BNE +6 
3609 015776 000137 017100 IMP 10$ 
3610 016002 005777 163554 TST dICSR 
3611 O16006 100775 BMI 4 
3612 016010 032777 002000 163544 678: BIT #PURFL, JICSR PUR FAIL? 
3613 016016 001402 BEQ 68S 7NO 
3614 016020 000137 925120 IMP RSTRT SERVICE IT 
3615 016024 032777 100000 163532 688: 8IT #XTBMT, AICAR ECHO CHARACTER. 
3616 016932 001766 BEQ 675 
3617 016034 013777 O17140 163624 MOV CHAR, QICSLMT 
3618 O16042 042777 OOLO4O 163512 BIC 8TTYEN+TBMTEN, JICSR 
3619 016050 000137 Ol6l1e IMP 98S 
3620 O16054 105777 163062 q9§: STB aSTKS sKEY TYPED? 
3621 16060 100273 BPL 2s =NO_- THEN WAIT. 
3622 016062 117737 163056 017140 MOVB  aSTKB, CHAR YES - READ CHAR. 
3623 016070 042737 477600 01714 BIC 4177600 CHAR ;STRIP_CHAR PARITY BIT - IF ANY. 
36204 016076 023727 017140 00017 CMP AR, #127 HAS IT A RUBOUT? 
3625 O16104 OC.002 BNE Oe ;NO_~ CONTINUE | 
3626 016106 009137 017100 IMP 10$ YES - TYPE "9" =~ REINTIALIZE. 
%e7 Olbli2 105777 163030 ges:  TSTB as{Ps SPRINTER BUSY? 
3628 016116 100375 BPL YES - THEN WAIT TILL NOT 
3629 Obie) 13777 Q17140 163022 MOV CHAR, @STPB = ;NO_- ECHO CHAR. 
3630 O161 3727 017140 O00015 CMP CHAR, #15 CHAR. = <CR)? 
3631 016134 001570 BEQ 3$ YES - THEN TERMINATE INPUT. 
3632 016136 005737 001576 TST NOTYET “READY TO ACCECT CNTRL R 
3633 016142 001421 BEQ 975 :NO THEN 97§ 
3634 016144 023727 017140 oD00z22 CMP CHAR, #22 sR ~ REMOTE 
3635 016152 0010iS BNE 975 
3636 016154 005737 oO0164 TST REMFF 
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3637 016160 001012 BNE 97$ 
3638 Ol6!162 012737 O00001 OO0164 MOV #1, REMFF 
3639 018170 012737 001670 001136 MOV #REMSWR, SWR 
3640 016176 104400 031640 TYPE, REMOTE 
34 O16e02 000137 017130 IMP RASK 

3643 016206 023727 017140 000023 978: CMP CHAR, #23 tS - SWITCH REG. 
3644 O16214 001002 BNE 
3645 016216 000137 O20166 IMP éfRour 
3646 Ol62e2 023727 O17140 000030 CMP CHAR, #30 
3647 O16e30 001002 BNE +6 
2648 Olb2e32 000137 017226 JMP XFRCTL 
3649 016236 023727 017140 000003 CMP CHAR, #3 sWAS IT A tC? 
3650 016044 001002 BNE +6 
3651 O1624% 000177 163412 IMP ICTLLOC -IF YES GOTO MONITR. 
3652 OlbeS2 005737 000164 TST REMFF *RUNNING REMOTE 
3653 O1625 001006 BNE 88S SIF SO INHTGIT LINEPRINTER 
3654 016260 023727 017140 OO0014 CMP CHAR, #14 “CHAR = "¢L"? 
3655 Ol6266 031002 BNE +6 
3656 016270 000137 017204 IMP LPSET ;YES - THEN SET LINEPRINTER MODE. 
3657 016274 122737 O000l2 017140 88S: CMPB We, CHAR :CHAR = “¢J"? 
3658 016302 001002 BNE 
3659 016304 000137 O20226 IMP GORNTR sYES - THEN SET JOINED MODE. 
3660 016310 122737 OOOOO4Y 017140 CMPB ss #4, CHAR *CHAR = “¢D"? 
3661 016316 001002 BNE “+6 
3662 016320 000137 020352 IMP RDELA ;YES_- GET SECOUNDARY DELAY. 
3663 016304 123727 017140 000005 CMPB. Os CHAR, #5 “CHAR = “tE™? 
3664 016332 001002 BNE "+6 
3665 016334 000137 017154 JMP EXSET “YES - SET EXPERT MODE. 
3666 O16340 123727 017140 OO00016 CMPB CHAR, #16 CHAR = "tN"? 
3667 016346 001002 BNE +6 
3668 016350 000137 017170 IMP NOSET ;YES - SET NOVICE MODE 
3669 016354 123727 017140 O00020 698: CMPB CHAR, #20 : tP=-CONTROL P 
3670 016362 001002 BNE +6 
3671 016364 000137 OO04226 JMP TYPECT sYES G0. TYPE ERROR COUNT 
3672 016370 02372? 017140 c00072 CMP CHAR, 8°: “CHAR = COLON? 
2673 016376 001535 BEG 4§ YES SET FOR THROUGH" ENTRY. 
3674 016400 023727 017140 coOOs4 CMP CHAR, 8’, *CHAR = A COMMA 
3675 016406 001002 BNE - +6 
3676 016410 000137 017030 JMP 7$ 
3677 O16414 023727 017140 oocoso CMP CHAR, #60 sCHAR TYPED 7 ASCIZO? 
3678 Ol64e2 Odc0d2 BCE +6 
3073 01644 000137 017110 IMP 11$ :NO - REPORT ERROR. 

3681 016430 023727 017140 000067 CMP CHAR, #67 sCHAR TYPED <ASCIZ 7? 
3682 016436 COs4Oe2 BLE +6 
3683 O16440 000137 017110 IMP 11S ;NO_- REPORT ERROR. 
3684 O16444 005237 O14626 INC RTEMP YES = INCREMENT CHAR. COUNT. 
3585 O164S0 006137 017142 ROL NIN “LEFT JUSTIFY CURRENT NUMBER. 
3686 O16454 006137 O17142 ROL NIN 
3687 16460 006137 O17142 ROL NIN 
3688 O16464 005237 017146 INC CHARC » INCREMENT CHAR COUNT. 
3689 016470 042737 000007 01714e BIC 87 NIN ;STRIP LOWER NUMBER. 
3690 016476 042737 O00260 017140 BIC #260, CHAR STRIP CHAR. INPUTED. 
3691 O16S504 053737 017140 017142 BIS CHAR; NIN "ADD TO CURRENT M ‘3ER. 
3692 016512 000137 015650 JMP es ; LOOP. 



\ "or Or o- 
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3%93 016516 005737 001614 38: TST INCFLG “COME HERE ON <CR>:COLON FLAG SET? 
369 016522 001076 BNE 5S _ $YES TAKE CARE OF fT. 
3695 016504 023737 017150 017152 CMP NINC, NINCL OID WE ASSEMBLE MORE NUMBERS THAN ALLOnED? 
36% 016532 003156 BGT 8S “IF SO - REPORT ERROR. 
oY bbe are G14626 TST RTEMP ANY CHAR, TYPED? 

9g 616540 001 BNE 9$ YES - FUOGE RETURN. 
3699 016542 912737 17 017150 MOV #1S.,  NINC 
3700 016550 017140 CL CHAR 
3791 016554 O137e0 017142 95: MOV NIN (0)+  :STORE NUMBER. 
3702 816560 013737 017152 014626 MOV NINCI,RTEMP -FIX NUMBER INPUTED COUNT. 
3703 016565 163737 017150 017152 SUS NING.” NINCL sFIX EXACT COUNT. 
2704 616574 005337 017152 DES NIN] = COUNT -1 
3705 016600 012700 015036 MOV #0UTS,RO SET TO READ BACK NUMBERS. 
3706 916604 O1ee} 218 MOV (O)+, ti)+ STORE IN CORRECT , AREA. 
37 16506 017150 DEC NINC ‘DONE ALL RS? 
3708 O166l2e 001002 BNE 2c$ :NO - SKIP NEXT INSTR. 
3709 016614 10 MOV Ri. a6) “FIX CALL ON ADOR. OF NUMBERS TO INPUT. 

| 3710 016620 Witte 225 DEC RTEMP ;DONE ALL L NUMBERS. 

371d Bleek beatae nn ty ” OPDATE. SP. 
vis pt eE ss pee dp 17152 oco0cd MOV NIAC1, a(6) eS: ON CALL 8 OF NUMBERS TO INPUT. 

| Spe Gteeny PBG4AB Borie ae sFIX §P. 
3716 O166S0 ey Sie TST NOTYET 
3717 O16654 001405 BEQ 43§ 
2718 016656 052777 000027 162676 BIS SMODEN+PWFEN+ERREN+XRIF , JICSR 
3719 016664 O0CS777 162776 TST QICSLMT 
3720 016670 900002 43§: EXIT sEXIT. 

37e2 016672 013737 017142 O17144 4S: MOV NIN NIN]  ;ENTER HERE WHEN COLON TYPED. STORE CUSRENT 8. 
3723 016700 005737 CO1614 TST INCFLG i CHECK COLON FLAG. 

3705 yea Dior 001614 oy 1S NCFLG T ELUNE : (2 COLONS!) 
372m 016714 nee yess JMP ie ei oop: 
37e7 016720 162737 O00002 OI7144 SS: SUB #2, NINI ON COLON FLAG SET + ANOTHER # FORMED. 
372e8 016726 Dae? 37 OC000S 017144 6&8: ADO 82 NINI i EPDATE FORMER NUMBER. 
2709 C1679 Oe 017150 017152 CMP NINC, NINCL NUMBERS OVERFLOW BUFFER AREA? 
3730 616742 003062 BGT 8$ *YES - REPORT ERROR. 
3731 Ol6744 013720 GI7144 MOV NINI, (0)  3NO- ST 
3732 016750 005237 017150 INC NINC “UPDATE NUMBER COUNT. 

, 3733 O16754 023737 017142 017144 CMP NIN, NINJ § ;UPDATED NUMSER = CURRENT NUMBER? 
37H 016762 00136 BNE 6$ *NC = LOOP. 
3735 16764 Bosco 0016!4 CLR INCFLG YES - CLEAR COLON FLAG 
37% 016770 00557 017150 DEC NINC 
3737 O16774 1 on00de2 SUS 82,R0 sFIX POINTER (STORAGE). 
3738 017000 022737 000015 017140 CNP 015, CHAR  ;LAST CHAR TYPED A «CR? 
3739 017006 001643 BEQ 3$ ;YES - EXIT. 
3740 017010 022737 O000S4 017140 CoP a’, ,CHAR “LAST CHAR TYPED A COMMA? 
3741 O17016 OOl404 BEQ 7§ YES - TAKE CARE OF IT. 



MAINOEC-11-D2IRB-A 

ANS BPO Boose 
Obi 1 Sys Biyb 001331 

34 917036 083797 
| 374? O170N4 il 

3748 O170Mg 905737 
3749 01 i422 
3750 017054 013720 
3751 017060 905237 
3752 017064 000137 
3754 017070 104400 
3755 017072 Ocb136 
375 017074 000137 
3758 017100 104400 

| 3759 017102 26375 
3760 017104 006137 
3762 017110 104400 
3763 017112 030620 
3764 017114 000137 

| 3765 O17120 104400 
| 3766 O17122 030657 

3767 017124 000137 
_ 3768 

3769 
3770 
3771 

| 3772 
3773 017130 oc0de40 
3774 D17132 162716 
3775 017136 d00002 
3777 017140 900000 
2778 017142 000000 
3779 O17144 000000 
3780 017146 900000 

MACYIL er (732) 

O1Se40 
001614 

017150 

017146 

017142 
017150 
015640 

018832 

01553e 

015532 

015832 

DCIRBA.P11 ICAR BIT EQUIVALENTS 
. 

017152 

CO? 
O3-NOV-76 15:17 PAGE 8B} 

av it RO Obes STORAGE POINTER. 

7§: TST INCFLG “ENTER HERE E ON of MA TYPED. WAS COLON- 
BNE § : PREVIOU ? IF SO TAKE CARE OF IT. 
CMP NINC, NINCL ;BUFFER ag ELOW” 
BGT 8 -T T ERROR. 
TST CHARC ty "Ehen. TYPED? 
BEO 12S *IF NO - REPORT ERROR. 
MOV NIN (0)  :OTHERWISE STORE CURRENT NUMBER. 
INC NINC -INCR. NUMBER COUNT. 
IMP 1$ :LOCP. 

QS: TYPE s"RDOR. BUFFER OVERFLOW ERROR 
MABOV * RETYPE” 
IMP INOCTR 

108: ‘TYPE -TYPE Q 79" 
MOMARK 
IMP INOCTR 

118: TYPE -TYPE “LAST CHAR TYPED NOT AN OCTAL DIGIT” 

IMP INOCTR 
12S: TYPE 

MINKN 
JMP INOCTR 

TRETURN FOR tD, ¢J,tL, tN, tE, ¢S, ¢R 

RASK: NOP 
Sua #4, (6) 
EXIT 

CHAR: 0 sCHARACTER INPUTTED 
NIN: 0 “ASSEMBLED NUMBER 
NINI: O “ASSEMBLED NUMBER, IST IF MULTIPLE 
CHARC: O :USED TO COUT CHARS. IN NUMBER. 
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DO? 
RB-A MACYL1 E7(732) O3-NCV-76 15:17 PACE B2 

ICAR BIT EQUIVALENTS 

900000 NINC: 0 sNUMBER OF ADORESSED ASSEMBLED. 
00 NINCI: 0 =MUXIMUM NUMBER TO BE ASSEMBLED. 
005237 001636 EXSET: INC EXPERT ‘ENTER HER ON “TE”. 
104400 TYPE ‘SET EXPERT MODE. 
025645 ME XEN 
000137 017130 IMP RASK 

005037 001636 NOSET: CLR EXPERT sENTER HERE ON "tN". 
104400 TYPE =SET NOIVE MODE 
02567 MNOEN 
000137 017130 IMP RASK 

005737 001642 LPSET: TST LPAV sENTER HERE ON “TL”. 
001404 BEO 1S ?ANY LP AVAILABLE - IF NOT EXIT. 
104400 TYPE “TYPE “MAKE LP READY” 
Ges7eb MLEN 
005237 001644 INC LINEPR 
000137 017130 1S: Jup RASK 

?ROUTINE TRANSFER CONTROL FROM ONE FILEBOX TO THE NEXT REMOTELY 

104400 030523 XFRCTL: TYPE, NFILE SASK FOR NEXT FILE 
012737 00000! 017250 MOV #1, c°8 
000401 BR 44 
000771 BR XFRCTL 
LOWY TNOCT 
001706 XTMPFL 
000001 228: 1 
022737 000013 001706 CNP #13, XTHPFL CHECK BOX IS LEGAL 

reste 031403 Ree. thes s ILLEGAL BOX 
000757 BR XFRCTL 
Der 171000 OO1714 118: MOV 8171000,XICSLT ;SET UP MODULE RANGE. 
Ol 171776 001710 MOV 8171776,XICSR :SET UP CSR 
005237 001706 INC XTMPFL 
005337 001706 198: DEC XTMPFL sCALCULATE MOD ANGE & CSR 
001407 BEO 18$ : 
162737 000010 001710 SUB 810, XICSR 
060737 Of 3040 001714 RDO 840; XICSLT 
0007. BR 19§ 
01° 37 001710 OO1712 188: MOV XICSR, XICAR CREATE ICAR 
1b<737 000002 O0I71e2 SUB 2, XIGAR : 
0} 001714 901716 MOV XICSLT XICSHG ;CREATE HIGH LIMIT 

000040 001716 ADD #40, XICSHG . 
01 617400 000004 MOV 80s wl 2$ a4 
017700 62312 MOV SXICER, Re :SEE IF ICSR EXISTS 
OO0404 BR :YES, OK 
022626 128:  POPSP2 NO, TELL OPER. 
104400 031765 TYPE, NONXST 

BR.’ XFRCTL ASK AGAIN 
012737 000006 cOococY 978: MOV #6, 084 
012700 000214 995: MOV 214, RO 



MAINDEC-11-DZIRB-A MACYIL 27(732) 
DZIRBA.P11 ICAR BIT EQUIVALENTS 

3837 gi7ee 012701 000216 
3638 017426 0101 
3839 017430 012720 OCOOOY 
3840 O17434 O22l21 
3841 017435 001000 
3e4> O17442 
3645 O17444 1 030543 
3e44 1750 012737 000001 017466 

SP BLES 
3047 017462 104414 
3848 017464 001720 
3949 O17466 00000 
3250 17470 000776 001720 

1 6174 
3852 017500 022737 000234 001720 

CAT att 031403 
ap pete 01 001 00172 see) ete eae poate Bets 
3968 017532 013737 001720 O017c4 
3859 017540 013727 OOO002D 017724 
3°50 017546 12737 Qi ay 
3561 017554 O1 17704 162140 
3362 017562 012777 162134 
3863 017570 012737 O002%0 177776 
3864 017576 1 162104 

| 3865 017604 O1 eatin 
3865 017610 162076 

| 3867 017614 052777 GetO04 162066 
| 3esa 17622 005000 
| 3659 617624 005200 
| 3870 O17626 001376 

3871 017630 104400 031460 
| 3872 O176N 013737 017724 on0de0 

3873 017642 OOO4I0 
3674 017644 O11605 

_ «-BB75 01764 de4545 
3876 017650 Oe2beb 

| 3877 17652 104400 031523 
3878 617656 
3879 017656 010546 
3690 017660 104401 
231 017662 eae 
3 2 017664 O40000 162016 

' 323 017672 013737 017724 000020 
3°34 017700 000137 OI74I6 

. 3°25 Q17704 013737 017724 coDoe0 
3 6 017712 Deebes 

| 3°37 017714 O40000 161766 
3638 017722 SOO} 
3689 01774 

_ 3@90 017726 012700 oco0214 
3891 017732 012701 O00cl6 
3892 017736 010120 

E07 
O3-NOV-76 15:17 PAGE 83 

MUV #216,R1 
988: MOV Rr, (RO)+ -SET UP .+2, IOT FOR 

MOV #4’ (RO)+ VECTOR CHECK 
CMP (RL, (RL)+ 
CMP #1000;RO 
BGT 96S 
YPE, NVECT GET VECTOR 

MOV #1, 23$ 
BR 44 

995 
INOCT 
XVEC 

eas: 1 
Cp $776, XVEC “CHECK FOR LEGAL VECTOR 
BLT 16$ 
CMP #234, XVEC 

¢ 

168: vee, ites ;NOT IN FLOATING AREA 

17$: HOV XVEC, XICSVT “STORE VECTOR ADDRESS 
ROD 82, XVEC 
MOV XVEC, XICSV2 

MOY boee aes 
MOV et eectanat 
MOV 8340; axICSve 
MOV #240, a8PS 
BIS axRit SXICSR 
MOV axICSLT, RO 
TST aXICAR 
BIS SMQINT2+MODEN, aXICSR 
CLR RO 
INC RO 
BNE 2 
TYPE, NOINT 
MOV 93$, 9820 
BR 5 

95§: MOV (SP) RS 
cM -(RS),-(RS) 

AUPE ETLINT 
TYPOCT RS 
MOV RS, -(SP) SAVE RS FOR TYPEOUT 
TYPOC :G0 TYPE--OCTAL ASCII(ALL DIGITS) 
PoPSPe2 

%$: BIS SMAINT3. aXICSR 
MOV 93S, a820 
JMP 995 

94S: MOV 43S, 2820 
POpSP2 
BIS BMAINT3, SXICSR 
BR +4 

935: 0 
MOV #214, RO 
MOV #216'R1 7 

90S: MOV RI, (RO)+ sFILL .¢2, ii0u? 
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ICAR BIT EQUIVALENTS 
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;ROUTINE TO SET 

CONTSR: MOV 
MOV 

FO? 
15:17 PAGE 84 

#0, (RO)+ 
(R14, (R1)+ 
#1000, RO 
ee 
SERN JICSR 
#0, aICSVT2 

fereauior 
XICSLT, ICSLMT 
XICSHG: ICSHGH 

Hee 
#ICRSRY, JICSVT 
ICRVT 
SSTARTI,CTLLOC 
SMODEN+ERREN+PWFEN, JICSR 
aePSh 

y-4 

-4 

SWR FOR REMOTE USAGE 

#1,18 sSET UP 
SREMSWR, 2S : 

*GET NEW SWR 

SWRFF “WHERE DID WR COME FROM 
3s ‘INOCT, 3 
DAFLG INTERRUPT RETURN THAT WAY 

il 7 
SERREN+PUFEN+MODEN, JICSR “ALLOW NEW INTERRUPTS 
SERREN+PWFEN+MODEN, JICSR 

RASK 

ADBSY -1S A/D WORKING? 
. +4 3NO, CONT 
DAFLG “SET FLAG 

;YES, EXIT 
ASK’ FOR NEW 

RENSHR, RO 

RO, -(SP) - SAVE RO FOR TYPEOUT 
*:G0 TYPE--OCTAL ASCII(ALL DIGITS) 

CONTSR 

,# 

s FROUTINE TO CONNECT 170 MODULES (SOFT) 



DZIRBA.P11 
MAINOEC-11-OZIRB-A MACY 11 e7 (732) 

ICAR BIT EQUIVALENTS 

005137 001640 
001402 
104400 
026004 
000137 

104400 

eie
tet

 
ate 

su
re
 

017130 

001534 

001534 

G07 
O3-NOV-76 15:17 PAGE 6S 

CONNTR: COM CONNT 
SEQ +6 
TYPE 
MAC 
JMP RASK 

t SROUTINE TQ_ASK FOR AND SET DELAY TIME 
:# O DELAY OR CR BY OPERATOR - USER DEFAULT OF 3 MILLISEC. 

RDELA: TST EXPERT 
SNE +6 
TYPE “ASK OPERATOR - 
MDEL “DELAY TIME IN MS (DEFAULT=3MS) 2” 
CLR FREQ! 
MOV FR3, FREQ 
TYPE 
MQ 
RODEC -GET NUMBER. 
MOV (6)+, TEMP 
BEQ 2s “IF ZERRO, USE DEFAULT 
CLR FREQ) 
CLR FREQ 

1S: ADD FRI FREQ §;SET FREQUECY (OR DELAY). 
ADC FREQ! 
TST FREQ] 
BMI 3$ 
DEC RTEMP 
BNE 1s 

2s: EXIT 

3S: TYPE : TYPE" TIME TOO LONG”. 
MTTL 
BR RDELA 

RDELA3: Hoe, MOEL1 
RDELAY: TYPE’ 

MDEL2 
RODEC 
MOV (6)+, RTEMP 
BEQ 2s 
CLR FREQ? 

1S: ADO FR1 FREQ 
ADC FREO3 
TST FREQ3 
BMI 3 
DEC RTENP 
BNE 1§ 

2s: IMP RASK 
38: TYPE 

MTTL 
BR RDELAY 



Pll 
MAINDEC-11-DZIRB-A 
02 

MACY11 E7 (732) 
ICAR BIT EQUIVALENTS 

001636 

160274 
160270 

014626 
000240 
014626 

003652 
N14626 

014626 

001161 
017140 

000015 

017140 

000125 

HO? 
O3-NOV-76 15:17 PAGE 66 

RQUBR: 

998: 

98$: 

1§; 

es: 

3% 

;#ROUTINE TO SET UNI OR BIPOLAR A/D 
“#CALL = QUBR 

TST EXPERT 
BNE +6 
TYPE ;UNI OR BI-POLAR? 
MQURB 
TYPE 
MQ 
BIS #XRIF, JICSR 
MOV JICSLAT, CHAR 
CLR dICSR 
CLR CHAR 
TST REMFF 
BEQ 1G 
BIT SPWRFL, @ICSR 
BEQ +6 
INP RSTRT 
BIT #HODINT, JICSR 
BEQ 99$ 
INC MOOFF 
BIT 808, JICAR 
BNE 98$ 
TST MODFF 
BEQ 99$ 
BIS #XRIF, JICSR 
TST aICSLET 
CLR MOOFF 
BR 995 
BIS 8TTYEN+TBMTEN+XRIF , ICSR 
MOV SICSLMT RTEMP 
BIT 8XTBMT, @ICAR 
BEQ 6 
MOV RTEMP, JICSLMT 
BIC ATTYER+TBNTEN, JICSR 

TSTB ss aS TKS sWAIT FOR RESPONSE 
BPL 1§ 
MOV aSTKB, RTEMP 
TSTB.  —s- @STPS ECHO. 
BPL 2s 
MOV RTEMP. aSTPB 
BIC #240. RTEMP 
CMP RTEMP, #3 ¢C TYPED? 
BNE +6 
IMP START 
CMP RTEMP, #15 CR TYPED? 
BEQ 3$ 
MOV RTEMP, CHAR 
BR 995 
TYPE,  $CRLF 
CMP CHAR, #°U 



107 
*AINDEC-11-DZIRB-A MACY11 27(732) O3-NOV-76 15:17 PAGE 67 
OZIRBA.PL! ICAR BIT EQUIVALENTS 

4061 020742 001003 BNE ug 
4062 O20744 005237 015034 INC BIPOL 
4063 029750 ocddde BR “+6 
4064 020752 005037 015034 4g: CLR BIPOL 
4065S 755 Ds 777 O00026 160576 BI #MODEN+PWFEN+ERREN, JICSR 
4065 020764 02 xIT 

WOE 
4069 t SROUTINE TO CHECK THAT AN ADDRESS TYPED IS A LEGAL ICR-ADOR. 
4070 ?#TYPE ERROR IF NOT - ENTER WITH ADOR IN (0) 
4071 sHCALL = JSR Pc, CKADR 

4074 O20765 013737 OO0004 O21066 CKADR: MOV ae4, 38 >STORE LOCATION 4 
4075 Oc0774 Ol2737 021036 Ooocoo4 MOV #25/ 384 :SET TIME-OUT LOCATION FOR TRAP IF ANY. 
4076 021002 005770 000000 TST aco) “TEST MOD. ADOR. TYPED. 
4077 021005 o00240 a NOP 

4079 *%% MODULE ADDRESS DOES EXIST BUT MAY NOT BE ASSOCIATED WITH THIS 
4080 iH FILE BOX. THEREFORE, CHECK ADDRESS FOR WITHIN FILE BOX LIMITS 

4082 if 
4983 021010 013737 021065 OoO0004 MOV sRESTORE TIME OUT VECTOR 
4084 O21016 023710 001666 CMP restr, (RO) 
4085 Oeld22 003022 BGT 
4085 O21004 023710 001662 CMP 1esHcH, (RO) 
4087 O21030 003417 BLE 4§ 
4088 021032 005720 1: TST (0)+ 
4089 Oc1034 00207 RTS PC sEXIT - SUBROUTINE. 
4090 021036 104400 026535 2s: TYPE, MNRFN ; TYPE ERROR MESSAGE. 
4031 21042 TYPOCT (0) YPE_ ADDR. 
uCGo OO1O4S O11046 MOV (5),-<SP) TOE (0) FOR TYPEOUT 

O21044 104401 TYPOC *:GO TYPE--OCTAL ASCII(ALL DIGITS) 
4094 021046 062706 000006 ADD #6,R6 
4095 Oe10S2 ibe716 o0c0ne SUB 82; (6) FIX RETURN ADDRESS ON STACK 
4096 021056 013737 O21066 coo0o4 MOV 35,084 “RESTORE VECTOR ADDRESS 
4097 021064 o0000e EXIT >SO THAT WE RETURN AND REASK 
4098 QUESTION ON MODULE ADDR. 
1039 021066 ococoo 3S: .WORD O ‘TEMP STORAGE OF LOC. 

4101 
4102 021070 104400 031426 4§: TYPE NRANG! «NOT WITHIN FILE 
4103 021074 TYPOCT (0) 
4104 O21074 9 1046 MOV (0) ,-(SP) -;SAVE (Q) FOR TYPEOUT 
4105 0c1076 1 TYPOC 2:60 TYPE--OCTAL ASCII(ALL DIGITS) 
4106 021100 ionioo 031441 TYPE, NRANG2 
4107 e110 G07 TST (RG) + POP STACK PAST JSR RETURN 
4108 O21106 162716 000002 SUB #2, (Rb) "BACK POINTER TO RE-ASK QUESTION 
4109 Gelll2 000002 EXIT : RETURN 
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ICAR BIT EQUIVALENTS 

021150 

021152 

b21188 
021152 

014626 

021152 

JO? 
O3-NOV-76 15:17 PAGE 88 

RDELAY: 

18: 

e3: 
RTEMP3: 
RTEMPe: O 

3% 

s#ROUTINE USED OFR GENERATION A DELAY 
S ECALL=DELAT 

FREQ, RTEMP3 ;GET DELAY TIME 

FREQL RTEMP2 
RI MP3 DELAY 

RTEMP2 

; RETURN 

“DELAY ROUTINE WITH PSW SET AT O 
‘ROUTINE USED BY TEST O 

18: 

es: 

#0,PS ; LOWER PSw TO 
FR Q, RTEMP3 ‘GET DELAY TIM 

FREQ1. RTEMP2 
RIENPS s DELAY 

RTEMP2 
1S 

; RETURN 

3% 
s#ROUTINE TO GENERATE SECOUNDARY DELAY 
;#CALL =DELAYE 

RDELRe: 
B 

BeeGe, RTEMP 

PREGS, RTENPe 

RTEMP 
1$ 
RTEMPe 
1$ 
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MAINDEC-11-DZIRB-A MACYIL1 €7(732) O3-NOV-76 15:17 PAGE 89 
OZIRBA.P11 ICAR BIT EQUIVALENTS 

4156 -# SYSTEM INITIALIZE ROUTINE 
4157 ;# 
4158 
4159 021256 RINIT: 
4160 021256 013700 001104 MOV SICNT,RO 
4161 O2lebe 052777 O40000 160272 BIS @MAINTS,QICSR =:RESET FUNCTION 

4163 021270 052777 O00100 157644 1S: BIS #100, _a$TKS 
4164 O21276 O05°777 O000e6 160256 BIS SMODEN+PWFEN+ERREN, JICSR 
4165 1304 ocoode2 EXIT 

4167 ;::ROUTINE TO WAIT FOR TRANSMITTOR TO GO INACTIVE BEFORE TRANSMITTING 
4168 ss: TO THE ICR 

413g ; 
4171 021306 005777 160250 BUSY: TST QICSR  ;IS BUSY SET 
4172 O2l3l2 100006 BPL 1$ 
4173 021314 032777 OO2000 160240 BIT #PWRFL, JICSR 
4174 021322 001771 BEQ BUSY 
4175 021304 000137 025120 JMP RSTRT 
4176 021330 ocO0000e 1S: EXIT 

4138 
4173 ; sROUTINE TO CHECK REMOTE END FOR *P, *C, ¢S WHILE RUNNING 

4181 021332 052777 COOO4! 160222 CHECK: BIS #TTYEN+XRIF, JICSR 
4182 021340 017737 160322 O01600 MOV JICSLMT, XTEMP 
4183 O21346 O4 COC04O 160206 BIC #TTYEN. QICSR 
4184 021354 eee 000200 001600 BIC #200, XTEMP 
4185 021362 O22737 O00003 Oonl600 CMP 3, XtEMP 
4186 021370 001002 BNE 2s 
4187 021372 00012" 003652 - IMP STARTI 
4188 021376 O2e73s, O00023 001600 2s: CMP #23, XTEMP 
4189 Oc1404 001004 BNE 3$ 
4190 021406 005237 001672 INC SWRFF 
4191 Oel4¥i2 000137 020166 InP SWROUT 
4192 O21416 Oe2e737 000020 001600 38: CMP #20, XTEMP 

| 4193 021424 001002 BNE +6 
4194 G21426 000137 oO42e6 JMP TYPECT 
4195 021432 c00002 RTI 
4196 
4197 
4198 
4199 s::ROUTINE TO WAIT 3.2 MSEC FOR ICR 

woot J 

4202 021434 013746 001534 OLYICR: MOV FREQ, -(6) ;SAVE OLD FREQ DELAY ON STACK 
4203 Gel440 013737 001530 001534 MOV FR32, FREQ °3.2 MSEC 
4OO4Y Oel446 104422 DELAY 
4205 O214SO 012637 001534 MOV (6)+, FREQ ;GETBACK OLD FREQ 
4206 621454 ooscde EXIT 

4208 *ICR DELAY ROURINE WITH PSW AT ZERO 

' 4210 0214S6 013746 001534 OLYICX: MOV FREQ, -(6) ;SAVE OLD FREQ DELAY ON STACK 
, Well 021462 013737 001530 001534 MOV FR32, FREQ 3.2 MSEC 
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ICAR BIT EQUIVALENTS 

104412 
012637 001534 
000002 

002000 

0eS120 
010000 

010000 

001612 

001550 

001552 

005137 

001554 
001554 

021654 

100000 

160084 

160040 

160032 

160012 

160000 
1$7772 

021640 

021640 
1$7732 
187724 

o000le 

021654 

0015Se 

006037 

001554 

LO? 
O3-NOV-76 15:17 PAGE 90 

DELAYS 
MOV 
EXIT 

TAT HAL INTERRUPT ROUTINE TO SERV 

(6)+, FREQ ;GETBACK OLD FREQ 

ABE AEHore TTY INPUT) sINT TALLY, ROUTINE WILL CHECK FOR 
OAS, THEN WILL RETURN TO SERVICE ROUTINE 

STORED ne Foru?’ 

ICRSRV: BIT BPURFL, DICSR ;PUR Far” 

IMP RSTRT iSEAVICE, POWER FAIL 
1S: BIT SERRBIT,@ICSR 

BNE 3$ FEC. RSERVICE AT 33 
BIT #0A,3ICAR - DA? 
BNE 2s “SERVICE AT 28 

4§; TST ICRVT TEST REQUESTING SERVICE? 
BNE 6$ YES, GO 10.6% 
BIS #XRIF JICSR >SET RIF BIT 
TST JICSLAT ISSUE RIF 
BIC #MODEN+ERREN+PWFEN, JICSR -SET INTR ENABLES 
BIS SMODEN+ERREN+PWFEN, JICSR “EXIT 

6S: MOV JICAR, S$ >CLEAR ERROR 
IMP aicrvt *GO TO TEST SERVICE ROUTINE 

2s: JMP CHECK *CHECK DA 
38: INC ERRCNT “SERVICE ERROR 

MOV JICAR “CLEAR ERROR 
BIC SE RREAS PHF ENSMODEN, QICSR *RE ENABLE INTR 
BIS #ERREN+PWFEN+MODEN, JICSR 
RTI EXIT 

cS: 0 

t SROUTINE USED TO MODIFY PATTERN SENT TO OUTPUT MODULE 
HICALL=cbRia MAY BE CHANGED BY RPATA (PATTERN MODIFIER INPUT ROUTINE) 

RCPAT: CMP PATRNM, #12 
BEQ RCPATR 
CLC -CLEAR C BIT 

:MODIFY PATTERN 

;DOING A COMPLEMENT PATERN? 

RCPATI: Ing oaPATRN 

CMP #5137, RCPATI 
Bois tIF SO DON’T ADD CARRY IF ANY! 
ROD - PATRNC, PATRN 
CLR“ PATRNC 
EXIT 

1S: CMP —s«RCPATI, #6037 
BNE 2 
MOV. #100000, PATRNC 
EXIT 



MAINDEC-11-DZ2IRB-A 
ICAR BIT EQUIVALENTS 

Qle737 000001 o01S54 2§: 
000002 

DZIRBA. 

4268 

Pll 

ae 
005737 
906137 
006037 
006237 
066337 
005137 

004737 
013737 
ooo002 

00S737 
001002 
104400 

MACY11 €7(732) 

Oeeele 
O2e340 001552 

001636 

MO? 
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RCPATL: 

RCPATR: 

RPATA: 

MOV. #1, PATRNC 
EXIT 
- #MODIFIER LIST 
ee SOE REM EATING PATTERN 

7 ECREMENT PATTERN 
$737 ;¥NO_CHANGE OF PATTERN 
6137 #ROTATE LEFT PATTERN 
6037 S*ROTATE RIGHT PATTERN 
6237 : RANDOM NUMBER GENERATOR 
6337 >¥ARITH. SHIFT LEFT PATTERN 
$137 ¥COMPLEMENT PATTERN 

i SAL TERNATE CHANGE PATTERN ROUTINE IF RANDOME 
j #NUNBER FOR PATTERN IS SELECTED. 

ISR PC, SRAND GENERATE A RANDOM NUMBER. 
HOV. SLONUM,PATRN § ;PUT NUMBER IN PATTERN. 

S SPATTERN INPUTTER AND MODIFIER ROUTINE 
:#FORM PATTERN MODIFIER, PATTERN. 
; #CALL=PATAR 

ié1 EXPERT 
B 6 

N
®
@
 

 
£
W
M
-
-
O
 

NE + 
TYPE ;ASK OPERATOR-"PATTERN MODIFIER AND 
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MACY11 €7(732) 
ICAR BIT EQUIVALENTS 

O1e737 001550 
012737 o00002 
005037 001550 
00Ss(3s7 001SSe 

O00L02 
012737 Oe2i736 
032737 177770 

104400 030342 

006337 001550 
042737 177761 
063737 001550 
017737 172514 

016646 000022 

022036 
022040 

014626 
001589 

001550 
014626 
021654 

NO? 
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;PATTERN?” 
:SET TO INPUT PATTERN + MODIFIER 

;SET DEFAULTS: O PATTERN 
PATTERN MOD. = INC. 

;GET THEM. 

;POINT TO BEGINNING OF MODIFIER LIC. 
;LEGAL  PRUTERN MODIFIER? 

;NO TYPE ERROR MESSAGE. 
sREASK QUESTION. 

;FIX ADDITIVE. 
:POINT TO MODIFIER. 

_ i CHANGE PATTERN MODIFIER ROUTINE. 

JERE HEE 

OUTINES 

TACK WILL LOOK LIKE: 

;PUSH RO ON STACK 
PUSH RI ON STACK 
: BUSH R2 ON STACK 

MpoM 
MOV apATRNM, 1$ 
MOV " 1S+2 
CLR ae teNM 
CLR PATRN 
BR +4 
BR RPATA 
INOCT 

13: PATRNN 

MOV aRCPATL, RTEMP 
BIT 477776, PATRNM 
BEQ -IF Y 
TYPE, ate 
BR RPATA 

es: 
ASL PATRNM 
BIC #177761, PATRNM 
ADD PATRNM, RTEMP 
MOV SRTEMP, RCPAT+12° 
EXIT . 
~$SAVE 

STARS 
; KKSKRERELERARKAA SRK KESRSSKAAKERE 

.SBTTL SAVE AND RESTORE RO-RS R 

j#SAVE RO-RS 
> ¥CALL 
-#  SAVREG 
; #UPON RETURN FROM $SAVREG THE S 

i STOP---(+16) 
+ 42---(419) 
5% 44---RS . 
+ 46---RY 
*% +B---R3 
*#+10---Re 
*#412---RI 
:#4+14---RO 

SSAVREG: 
PUSH —<RO, RL,P2, R3, RY, RS) 
MOV =O, -(SP 
MOV R1,-(SP) 
MOV R2,-(SP) 
MOV R3, -(5P) 

MOV 2e(SP),-(SP) 
MOV 20 (SP), -(SP) 
MOV  2e(SP),-(SP) 

s#RESTORE RO-RS 

a
 

;PUSH R3 ON STACK 
:;PUSH R4 ON STACK 
: PUSH RS ON STACK 
;SAVE PS OF MAIN FLOW 

; ;SAVE PC OF MAIN FLOW 
;SAVE PS OF CALL 

:;SAVE PC OF CALL 
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con
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022340 
022336 

é: 
E 
Thre 
RI- 

BO8 
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RS ROUTINES 

s#CALL: 
# RESREG 
GRESREG: 

MOV (SP)+,22(SP) i RE TORE PC OF CALL 
MOV (5P)+,20(5P)  :RESTORE PS OF CALL 
MOV (SP) 22(SP) 3 RESTORE PC OF MAIN FLOW 
MOV (SP)+' 22(5P) ss sRESTORE PS OF MAIN FLOW 
POP CRS RY RI, RE, RI, ROD 
MOV (SP5+,R5 ;;POP STACK INTO RS 
MOV (SP 4,84 *:POP STACK INTO RY 
MOV (SP )+°R3 >:POP STACK INTO R23 
MOV (SP )+:R2 -:POP STACK INTO R2 
MOV (SP)+'Ri -:POP STACK INTO RI 
HOV (SP)+-RO +:POP STaCK INTO RO 

. SRANO 
STARS 
sRERELLESLES ELSE LER ESLLLE RSLS LE FLA SELLS EE RLAE REEL ESSE EL ESSE LEE 

~SBTTL RANDOM NUMBER GENERATOR ROUTINE 

S#THIS ROUTINE IS A DOUBLE PRECISION PSEUDO RANDOM NUMBER GENERATOR 
T#WITH A RANGE OF O TO 2(433)-1. 
;#CALL: 
c+ JSR PC , SRAND ;;CALL HE ROUTINE 
i RETURN > sRETURN HERE THE RANDCN 
.# *sNUMBER WILL BE IN 
3 33 SHINUM, SLONUM 

SRAND: PUSH (PO,R1 Re, R3> 
MOV 7 (SP) ;;PUSH RO ON STACK 
MOV R1,-(SP) 3;PUSH R1 ON STACK 
MOV R?,-(SP) ;;PUSH Re ON STACK 
MOV R3,-(5P) ;;PUSH R3 ON STACK 
MOV SLONUM, RO ;;SET RO WITH LOW 
MOV SHINUM,R1 >:SET RI WiTH HIGH 
NOV #-7,R3 3;SET SHIFT COUNT 
CLR Re 3;ZERO Re 

18: ASL RO ;;SHIFT RO LEFT AND 
ROL R1 ssROTATE CARRY INTO RI AND 
ROL Re ssROTATE CARRY INTO Re 
INC R3 33 CHECK 
BNE ! s CONTINUE SHIFT LOOP 
ROO SLONUM, RO ;;ROD NUMBER TO MAKE X 129 
AOC R} 3 sPROPOGATE CARRY 
ROD SHINUM, Ri ssROO NUMBER TO MAKE X 129 
ROC 4 ssPROPOGATE CARRY 
ADD #10S7,R0 ;;ADO LOW CONSTANT 
ADC ;;PROPOGATE CARRY 
ROC Re 3 sPROPOGATE CARRY 
ADO 847401 ,R1 ;3AOD HIGH CONSTANT 
ROC Re ssPROPOGATE CARRY 
00 #6,Re :sADD HIGHEST CONSTART 

Re, RO ::REPRIME RO WITH HIGHEST DIGIT 
ROC :sPROPOGATE CARRY 

=
 

So
 

<
 

R} 
RO, SLONUM ;:SAVE RO 
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DZIRBA.P1] RANDOM NUMBER GENERATOR ROUTINE 

W411 022320 O10137 022336 MOV Ri. SHINUM 
W412 D034 POP (RZ R2,R1, ROD 

wis passer SiSeee Noy (SP Ne Ra dite 885358 biSeoi VE POLY 
W416 022332 01260) MOV (SP)4, RO 
W417 6220334 90020 RTS PC 
4418 072335 176543 SHINUM: .WORD 176543 
W4i9 022340 1234Sh SLONUM: .WORD 123456 
4420) Go234e “$5820 
442] O2e34e STARS 
yyaD 
4423 
44 
UH eS 
HYDE 
4407 *#UNSIGNED DECIMAL ASCIZ 
445g ;#CALL 4423 : MOV NUMBER. -(SP) 
4430 + # JSR PC, a8$SB20 
4431 7% RE TURN 
4430 
4433 
WH=4 O22942 016637 O00002 022366 $5820: MOV 2(SP).1§ 
4435 022350 Diem 022366 MOV 81$,-(SP) 
4436 022354 + Oe237e2 ISR PC ae$DB20 
4437 022360 Oleb6& 000002 MOV (SP)+, 2(SP) 
4438 022364 000207 RTS PC 
4439 022366 O0000C 000000 1S: . 0,0 
W440 022372 
od) STARS 

R z oO
o 

St
ap
st
at
at
at
et
ot
e 

r
o
r
 Bu
Bu
EE
 

N3
8 

B
R
E
N
 

& ¥ Y “5 

o00dde 
Q22esSe 
000002 

0000 is 022470 
0225 
Oe2eS04 

*sSAVE Ri 

;POP STACK INTO R 
:}POP TACK INTO R 
;POP STACK INTO Ri 

; ;POP STACK INTO RC 
; RETURN 

s RESESELEREEREELEEEHFELALELLERLELASSARSAA ERE SRLE RS EERE SRE SLRS SSH 

-SBTTL SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE 

;#THIS ROUTING WILL CONVERT A 1e-BIT UNSIGNED BINARY NUMBER TO AN 

3 sPUT BINARY NUMBER ON THE STACK 
; CALL 

: {ADDRESS OF THE 1ST ASCIZ CHAR.IS ON THE STACK 

;;SAVE BINARY NUMBER 
baer POINTER 

L DOUBLE LENGTH CONVERT 
3; PICKUP POINTER 

; RETURN 

5 ASE A Sb db 46 ga A A A 0 a 0 0 gg EEE 

-SBTTL DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

;#7HIS ROUTINE WILL CONVERT A 3e-BIT BINARY NUMBER TO AN UNSIGNED 

‘ TIVE. 

s#CALL 
: # MOV 
:# JSR 
i RETURN 

$0BeD: SAVREG 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 

1S: CLR 
es: SUS 

i DECIMAL (ASCII) NUMBER. THE SIGN OF THE BINARY NUMBER MUST 

Pe
e 

ay RY 
eSTNPWRS2, RS 
R3 
(RY), RE 

BE 

;;POINTER TO LOW WORD OF BINARY NUMBER 

;; THE FIRST ADORESS OF ASCIZ 
331S ON THE STACK 

3; SAVE REGISTERS 
> :PICKUP THE DATA POINTER 
*:GET AOORESS OF “S$DECVL” STRING 
:;PUT RDORESS OF ASCIZ STRING ON STACK 
;;PICKUP THE BINARY NUMBER 

>SET UP TO DO 10 CONVERSIONS 
tt ASORESS OF TEN P° WER 

; ;CLEAR PARTIAL 
;;SUBTRACT TEN POWER 
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DOUBLE LENGTH BINARY 70 DECIMAL ASCII CONVERT ROUTINE 

Sa
cr
e 

cBa
Be!

 
= 

= 

Fis) ,Re 
3$ 
R3 
es 
(RY)4,R1 
Re 
(R4)+,Re 
(RS), (RS)4 

R3 ORR) 
(PE) + 

38: ADD 

4g: 

wo
 a 

v
a
n
 

e
l
 

© 

$ 
RO)+ 

RTS PC 
STNPLR: 

SSWR=0 

-SERROR ROMHLT 
STARS 

:sBR IF TEN POWER TO LARGE 
ii AOD 1 TO PARTIAL 

LOOP 
. TRPSTORE SUBTRACTED VALUE 

;;MOVE TO NEXT TEN POWER 
5 CHAN SE PARTIAL TO ASCII 
;SAVE IT 

; ;DONE? 

;BR IF NO 

cee REGISTERS 
Se oeos 
;;1.0€08 

;;1.0€07 

331.0€06 

;32.0€05 

331. NE04 

;;1.0&03 

;3;1.0€0e2 

331.0€01 

;;1.0€00 

;;RESERVE STORAGE FOR ASCIZ STRING 

Me Se aE Ae SE Se 06 0 aa aa a ga 0 a a a a aaa a a a a aE 

.SBTTL ERROR HANDLER ROUTINE 

;#THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT, 
Z#SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL 
;#AND GO TO REMHLT ON ERROR 
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MACYI1 

q01103 

001102 
OO111e 
OO1116 
000002 
1S6e7e2 
022634 

020900 

022670 
000164 

1S6eS4 

001161 

001114 

cr (722) 
ERROR HANOLER ROUT! 

156274 

E08 
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7 *CALL 
3% 

SERROR: 
7$: 

RII 

N ;sERROR=EMT AND N<ERROR ITEM NUMBER 

SERFLG :;SET THE ERROR FLAG 
7 ::DON'T LET THE FLAG GO TO ZERO $ 99 

STSTNM,@DISPLAY ;;DISPLAY TEST NUMBER AND ERROR FLAG 
SERTTE 73INC THE ERROR COUNT 
(SP) , SERRPC ;;GET ADDRESS OF ERROR INSTRUCTION 
#2, SERRPC 
JSERRPC SITEMB ;;STRIP AND SAVE THE ERRCR ITEM CODE 
PC, REMHLT *:GO TO USER ERROR ROUTINE 

; ;RETURN 

* ROUTINE TO INHIBIT SW1S TO WORK AS HALT ON ERROR IF RUNNING REMOTELY 

REMLT: BIT 
BNE 
JSR 

1g TST 
BNE 
TST 
BPL 
HALT 

es: RTS 

STARS 

#SW13,aSER :IS INHIBIT TYPEOUT SET 
1§ “YES. SKIP TYPEOUT OF ERROR 
PC SERRTYP GO TYPE ERROR 
REMFF “ARE WE RUNNING REMOTELY 
2s YES, THEN DON’T ALLOW HALT 
aSKR “HALT ON ERROR SET 
2s =NO, EXIT 

"HALT ON ERROR 
PC “EXIT SUBROUTINE 

5 EERRELEE FREES EEE RERA REELS EERE R AREER ERLE REE EEE EEE RARE LSE 

-SBTTL ERROR MESSAGE HANDLER . 

sTHIS ROUTINE TAKES THE FORNAT “ERROR _N” AND SERRTB OF SYSMAC, BUT TYPES 
SSAGE AND : THE ERROR ME 

*ON LINE BY LINE BASIS 

I.E  AOOS DID NOT INTERRUPT PC - XXXXXX 
. A/D ADDR YYYYYY 

ERROR PC ON ONE LINE, THEN DH AND OT IAFORMATION 

'USES DH FOR ASCII MESSAGES 
PUSES DT FOR DATA 

SERRTYP: 

i) 
oeSITEMB,RO 
RO 

TYPE ,SCRLF ;TYPE CRLF 
RO,-(S 3 

GET ERROR NUMBE 
CLEAR RO ; 

“ADJUST SO TABLE WILL WORK 
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Pll ERROR MESSAGE HANDLER 

022712 006300 ASL RO 
022714 006360 ASL RO 
022716 006300 ASL RO 
022720 062700 001164 ADD 8SERRTB RO sADO TABLE AODRESS 
peered 2037 022734 MOV (RO) +, 2$ GET ERROR MESSAGE 

1413 BE 3$ “SKIP IF ZERO 
022732 104400 TYPE 
beer 000000 2s: .WCRO 0 sERROR MESSAGE 

7% 104400 027552 TYPE PRT “PRINT PC 
022742 TYPOCT SEGREC, «ERROR eobRESS 
Oe2742 013746 OC1116 MOV SERRPC, -(SP) Bite boorese TYPEOUT 

022746 104401 TYPOC -:GO TYPE=-OCTAL ASCII(ALL DIGITS) 
622750 004737 023050 JSR PC ERROLY ‘AECay 
022754 104400 001161 218: TYPE ARLE “CRLF 
022760 012001 3: MOV those. Rl *PICKUP DATA HEADER 
022762 001426 BEQ 225 -IF ZERO pexdT 
Beerbd gi MOV (RO)+,Re iB TCKUE at 

lela? 023102 MOV (RL )+,DATCNT PICKUP OP NGTHOF DATA 
022772 005737 023102 cs: TST OATCNY "IS COUNT ZERO 
022776 0014 BE 225 “IF SO, EXIT 
023000 012137 023006 MOV (R1)+,4S :GETDATA HEADER 
G23004 104400 TYPE 
023006 00000 4S: .WORD O 

3010 012237 023104 MOV (R2)+, OCTNP GET DATA 
3014 TYPOCT @0CTMP 

023014 017746 OC0064 MOV SOCTMP, - (SP) 11 SAVE SOCTMP FOR TYPEOUT 
23020 TYPOC -GO TYPE--OCTAL ASCII(ALL DIGITS) 

3 023102 DEC OATCNT 
023028 004737 023050 JSR PC ERRDLY 
023032 104400 00116) 6$ TYPE,  SCALF 
023036 000755 BR s 
623040 012602 22S: OV (SP)+,Re 
Ce3042 012601 MOV (SP)+-R1 
023044 012600 MOV (5P)+'RO 
0230% 000207 RTS PC 

023050 005737 000164 ERROLY: TST REMFF 
G230S4 001001 BNE +4 
023056 000207 RTS PC 
023060 005037 023100 CLR ERRTM! 
023064 10441 1S: CKRMTT 
023065 peas 023100 DEC ERRTM1 
023072 001374 BNE 1$ 
023074 000207 RTS PC 

023076 000000 ERRTMP: 0 
023100 000000 ERRTM1: O 
023102 000000 DATCNT: O 

3104 000000 OCTMP: 0 
3106 027501 O20104 042101 AAOMS: .ASCIZ 7A/D ADDR ” 

023114 O51104 020040 000 
023121 11S O¥e117 046125 MADMS: .ASCIZ /MODULE ADDR / 
023126 020105 O42101 051104 
023134 20040 000 
023137 107 047517 O20104 GDDT: .ASCIZ /GOOD DATA / 



Nal 
DZIR 
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ERROR MEET SCE HENDLER 

C23144 O40SO4 040524 O20040 
623152 000 
023153 102 O42101 o42040 
23160 952101 e010) goo049 

3166 054105 022520 020104 
023174 O41511 O51101 O20040 
023202 O00 
023203 «122 «O41S0S 042047 
023210 O44440 040503 020122 
023216 OCOO4O 
023220 047103 051124 O4O44O 
023226 O42104 O20le2 OOOO4O 
023234 OS2S04 O46101 40440 
623042 O42104 OeDle2 Oc0040 

023250 000001 023106 
023254 000003 023121 023137 
023262 023153 
022264 023121 023166 
023272 023203 
023274 000001 023220 
023300 00002 023106 023234 

623306 
023306 

G08 
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BDDT: .ASCIZ /B8AD DATA / 

EXIC: .ASCIZ /EXP'D ICAR / 

REIC: .ASCIZ /REC’D ICAR / 

CNAD:  .ASCIZ /CNTR ADOR / 

DUAD: .ASCIZ /OUAL ADDR / - 

DH1: -WORD 1,AADMS 
DHe: -WORD 3,MAOMS,GODT, BOOT 

DH3: -WORD 3,MADMS,EXIC,REIC 

DHY: -WORD 1,CNAD 
DHS: -WORD 2,ARDMS,DUAD 

. STYPOCT 
STARS 
5 963-3 J 3 3 3 A 3 0 EE SEE EE SEE a 

-SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

;#THIS ROUTING IS ueeR Te, TO CHAN A 16-BIT BINARY NUMBER TO A 6-DIGIT 
) NUMBE IT. s#OCTAL CASCI 

i BSTYPOS---ENTER HERE 103 SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
;#C 
3 i MOV NUM, -(SP) ;;NUMBER TO BE TYPED 
# TYPOS ::CALL FOR TYPEOUT 

Ht -BYT N Nal TO & FOR NUMBER OF DIGITS TC TYPE 
:# -BYT M ;;M=l OR O 
rf ;;1=TYPE LEADING ZEROS 
i% ;;Q0=SUPPRESS LEADING ZEROS 

; #STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
3 #STYPOS OR STYPOC 
; #CALL: 
i MOY NUM, ~(SP) ;;NUMBER TO BE TYPED 
i YPON Z;CALL FOR TYPEOUT 

| ASTYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER | 
re MOV NUM, ~(SP) ;;NUMBER T0 BE TYPED 
i TYPOC :3CALL FOR TYPEOUT 
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NARY TO OCTAL (ASCII) AND TYPE 

STYPOS: MOV 3(SP),-(SP) 
MOVB  1(5P)'SOFILL 
MOVB = (SP) +. SOMODE+1 
ADD 82, (SP) 
BR STYPON 

STYPOC: MOVB 81, SOFILL 
MOVB #86, SO0MODE+1 

STYPON: MOVB #5, SOCNT 
MOV R3,-(SP) 
MOV RY! -(SP) 
MOV RS’ -(SP) 
MOVB  SOMODE+1,R4 
NEG RY 
ADO #6,R4 
MOVB RY. SOMODE 
MOVB  SOFILL,RY 
MOV 12(5P),RS 
CLR R3 

1S: ROL RS 
BR 35 

es: ROL RS 
ROL RS 
ROL RS 
MOV RS5,R3 

3s: ROL R3 
DECB © SOMODE 
BPL 7§ 
BIC $177770,R3 
BNE 4§ 
TST RY 
BEQ cS 

4§; INC RY 
81S #'0,R3 

cs: BIS #’ °R3 
MOVB  R3.8S 
TYPE a 

7§: DEcB os SOCNT 
BGT 25 
BLT 6S 
INC RY 
BR 2s 

6S: MOV (SP)+,R5 
MOV (SP)+/R4 
MOV (SP)+,R3 
MOV 2(SP)4(SP) 
MOV (SP)+) (SP) 
RTI 

8S: .BYTE 0 
-BYTE OQ 

SOCNT: .BYTE 0 
SOFILL: .8YTE O 
SOMODE: :WORD 0 

SPOWER , ,PWRMSG, START 
STARS 

;;PICKUP THE MODE 
;;LORO ZERO FILL SWITCH 
;;NUMBER OF DIGITS TO TYPE 
ssROJUST RETURN RODRESS \ 

;;SET THE ZERO FILL SWITCH 
;;SET FOR SIX(6) DIGITS 
;;9ET THE ITERATION COUNT 
;SAVE R3 
PteaVE RY 
t CAVE RS 
tCET THE NUMBER OF DIGITS TO TYPE 
;; SUBTRACT IT FOR MAX. ALLOWED 
::SAVE_IT FOR USE 
;;GET THE ZERO FILL SWITCH 
;;PICKUP THE INPUT NUMBER 
;;CLEAR TRE OUTPUT WORD 
;;ROTATE MSB INTO “C* 
3360 00 NSB 
;;FORM THIS DIGIT 

ge
et

eo
s 

2a
 

a
 

TERECTORE R3 
ESET THE STACK FOR RETURNING 
+ s RETURN 
> :STORAGE FOR ASCII DIGIT 
>: TERMINATOR FOR TYPE ROUTINE 

Se Se SE OE SE a 0 a a a a a a a a a HH a a a EEE 
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POWER DOWN AND UP ROUTINES 

023662 
000340 

023665 
023602 

023666 
023666 
023666 

023534 
000340 

000024 
000026 

oo0de4 

009024 
000026 

108 
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-SBTTL POWER DOWN AND UP ROUTINES 

jPOWER DOWN ROUTINE 
SPWRON: MOV #SILLUP, Q8PWRVEC ; ae FOR FAST UP 

* MOV 8340, J8PURVEC+2 « -PRIO 
PUSH (RO, R1,R2,R3,R4, he; 
MOV RO, -(SP) ">; sPUSH RO ON STACK 
MOV Ri? +7 (85) -PUSH R1 ON STACK 
MOV Re’ - SP) ; ; PUSH Re ON STACK 
MOV R3,-(S5P) *PUSH R3 ON STACK 
MOV RY -(SP) PUSH R4Y ON STACK 
MOV RS; -(SP) ;;PUSH RS ON STACK 
MOV SP’ SSAVRE “SAVE SP 
MOV #SPRKRUP, JSPURVEC’: SET UP VECTOR 

BR .7e ;;HANG UP 

;POWER UP ROUTINE 
$PWRUP: MOV SSAVRE, SP =GET SP 

CLR SSAVRE HARTY LOOP FOR THE TTY 
1S: INC SSAVRE WAIT FOR THE INC 

BNE 1s ie 
Pop RS, RY,R3, R2,R1,RO> 
MOV (SP}+, AS ;;PO2 STACK INTO RS 
MOV (SP)+,R4 POP STACK INTO RY 
MOV (5P)+,R3 ;;POP STACK INTO R3 
MOV (SP)+'R2 POP STACK INTO Re 
MOV (SP)+-RI ; ;POP STACK INTO RI 
MOV (SP)4'RO POP STACK INTO RO 
MOV #SPWRON. OPURVEC’: -SET UF THE POWER DOWN VECTOR 
MOV #340, J#PWRVEC+E Ha 10:7 
TYPE “REPORT THE POWER FAILURE 

SPWRNG: .WORD  PWRMSG >;POWER FAIL HE SSAGE POINTER 
MOV (PC)+, (SP) ::RESTART AT STAR 

SPWRAD: HORD START = RESTART ADDRESS. 

SILLUP: HALT 5TH POWER UP SEQUENCE WAS STARTED 
BR -2 *: BEFORE THE POWER DOWN WAS COMPLETE 

SSAVRE: 0 PUT THE SP HERE 

$SWR= 164000 

. SSCOPE 

s ERRERERRREE ERASER AGERE EERE LEE RLS ERAGE RRA ERAEEE REALE RERE 

-SBTTL SCOPE HANDLER ROUTINE 

;#THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT 
S#AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG. (DISPLAY<7:0) ) 
5#AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08> 
iE SWITCH OPT TONE PROVIDED BY THIS ROUTINE ARE: 

4s] 
#SWil=! INHIBIT ITERATIONS 
= #CALL 
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021 RBA.P11 

023670 
022570 
02376 

023700 

MACYLI 27 (732) 
SCOPE HANDLER ROUTINE 

032777 O40000 

000004 
OSe oo000! 
017766 155574 
008977 155462 
005737 000164 

155240 

000004 

1SS1S4 

001104 

001104 
001156 

155100 

oocdde 
155474 
000004 

JO8 
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BN NE SOVER Ye 
-seeeeSTART OF CODE FOR THE XOR tes Rewess 

;% ScOPE 

SSCOPE: 
18: BIT 

$xTSTR: BR 

MOV 
MOV 
TST 
MOV 
BR 

cs: CMP 
MOV 
BR 

6$:;#8essEND OF 
es: STB 

LQ 
4§: CLRB 

CLR 
3s: BIT 

BNE 
TST 
BEQ 
INC 
CMP 
BGE 

1S: MOV 
MOV 

$SVLAD: INCB 
MOV 

SOVER: MOV 
MOV 
RTI 

SMXCNT: 2000. 

STARS 

; ;SCOPE=IOT 

SBIT14,3SHR ——; ; LOOP _ON PRESENT TEST? 
IF SWI4=1 

; IF RUNNING ON THE “XOR™ TESTER CHANGE 
;iHIS INSTRUCTION TO A_"NOP™ (NOP=240) 

Q#ERRVEC , ~ (SP) ticaue HE CONTENTS OF THE ERROR VECTOR 
3 B¥ERRVEC HEL FR FOR R TIMEOUT 
aul? N XOR? 
rasa JHERRVEC HI RESTORE THE ERROR VECTOR 
SSVLAD j360° T9 THE NEXT T 
(SP)4, (SP)+ THE oT, NK EBTER A TIME OUT 
(SP) +) JHERRVEC acto ERROR VECTOR 
SOVER’ LOOP ON THE PRESENT TEST 
CODE FOR THE XOR ee veRwaead 
SERFLG 5 iHAS BN ERROR OCCURRED? 
35 -BR IF 
SERFLG ZERO THE ERROR FLAG 
STIMES -CLEAR THE NUMBER OF ITERATIONS TO MAKE 
eB1TL1, aSWR jsINHIBIT ITERATIONS? 
1$ BR IF YES 
SPASS ii TF FIRST PASS OF PROGRAM 
1§ INHIBIT ITERATIONS 
SICNT “INCREMENT ITERATION COUNT 
STIMES, SICNT He THE NUMBER OF ITERATIONS MADE 
SOVER BR IF _MORE_ ITERATION REQUIRED 
#1, SICNT > ;REINITIALIZE THE ITERATION COUNTER 
SHXCHT, STIMES Hee NUMBER OF ITERATIONS TO 00 
$TS :COUNT TEST NUMBERS 
tap) NSLPADR > SAVE SCOPE LOOP ADDRESS 
STSTAM, SOISPLAY :rDISPLAY TEST NUMBER 
SLPADR; (SP) Hees Fs RETURN ADDRESS 

ES WURBER OF ITERATIONS 

JHBHBEBBHBHEHBBHHBHEHEH HEHEHE EEE E HEHEHE HEHE HEHEHE 

~SBTTL TTY INPUT ROUTINE(CONSOLE AND REMOTE) 

i STHIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM EITHER TTY 

* 
3% RETURN HERE 

SROCHR: MOV 

es: TST 

; INPUT SINGLE CHAR TO STACK 

(SP), -(SP) ;;PUSH DOWN PC. 
4(SP3,2(SP) >:SAVE PSW 
aXQIF° JICSE 
SICSLAT,4(SP) 
3iCSR 
REMFF ; sRUNNING REMOTELY 
1§ *:NO, THEN SERVICE LOCAL TTY 
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DZIRBA.P1! TTY INPUT ROUTINE(CONSOLE AND REMOTE) 

4859 024106 032777 OO2000 155446 SIT #PWRFL,@ICSR 
4860 024114 OCL4Oe BEQ +6 
4851 024116 000137 025120 JMP RSTRT 
4862 Oeyle2 03e777 000200 155432 BIT aMODINT, @ICSR 
4863 O24130 001763 BEQ 2s 
4864 024132 37 001700 INC MOOFF 
48bS 024136 777 010000 155420 BIT #DA, VICAR ;;DATA AVAILABLE FROM REMOTE TTY 
4866 Oc4144 001013 BNE 3$ YES, CONTINUE 
4867 Oe4146 005737 001700 TST MODFF 
49868 Oe41S2 001752 BEQ 2s 
4869 024154 052777 000001 155400 BIS #XRIF @ICSR 
4870 Oce4dibe 005777 155500 TST VICSLAT 
4871 024165 005037 001700 CLR OFF 
4872 024172 000742 BP 2s 
4873 024174 052777 OO0O41 155360 3S: BIS STTYEN+XRIFQICSR ->SET ENABLE AND RIF 
4874 OcYe02 017766 155460 000094 MOV SICSLMT,4(SP) :sREAD REMOTE TTY 
4875 Oc4210 O4e777 OOD04O 155344 BIC #TTYEN,@ICSR § ;;CLEAR TTY ENABLE 
4876 O24216 OOO4D6 BR 4§ SKIP OVER LOCAL PART 
4877 Ood220 105777 154716 18: TSTB = @STKS READ LOCALLY 
4878 O24224 100325 BPL 2s 
4879 Ge4d22h 117766 1S471le on0004 MOVB  aSTKb,4(SP) 
4880 o34 Ser bb 177600 OOCOO4Y 4S: BIC #¢C(177, 4(SP) =:GET RID OF JUNK IF ANY 
4881 42 950777 000024 165312 BIS BMODEN+PR SN, aICSA 
4882 Q242es0 90002 RTI >:GO BACK TO USER 

4BSY O242S2 STARS 
Bat ; REKKALERARARA AEG S RA RKARE AERA SSR RT SORA RERAAREERRAAAERKESEY Xe 

4887 ;#THIS ROUTINE WILL INPUT A STRING FROM THE TTY 
4888 *#CALL: 
4889 1g ROLIN ss INPUT A STRING FROM EITHER TTY 
4E90 * RETURN HERE S:ADDRESS OF FIRST CHARACTER WILL BE ON STACK 
4891 1% «TERMINATOR WILL BE A ZERO BYTE 

4893 1 SROLIN: MOV R3,-(SP) . SAVE R3 
4894 024254 012703 024360 1S: MOV aSTTYIN,R3 -GET ADDRESS 
489S 024260 022703 024370 2s: CMP eSTTYINSS. ,R3 =; BUFFER FULL 
4895 Oc4e64 10/405 BLOS 4 *?BR IF YES 
4897 ODe4266 104404 ROCHR ->GO FETCH ONE CHARACTER 
4898 024270 112613 MOVB = (SP)+, (R93) GET SHARACTER 
4899 Ge4272 122713 000177 CMPB)s«8177, tR3) >:1S IT A RUBOUT 
4900 Ge4e76 001003 BNE 3$ >:SKIP IF NOT 
4901 O24300 104400 001160 ug: TYPE SQUES >: TYPE A QUES MARK 
4902 624304 000763 BR 1$ ° CLEAR BUFFER AND LOOP 
4903 024305 111337 024356 3s: MOVB =- (R3), 9S ECHO THE CHAR 
4904 O24312 104400 024356 TYPE 9§ 
4905 024316 122723 000015 cmp8 =—s«B1S, (R34 . CHECK FOR RETURN 
4306 O24322 001355 BNE 2s **LOOP IF NOT RETURN 
4907 024324 105063 177777 CLRB = -1(R3) *:CLEAR RETURN (THE 1S) 
4908 024330 104400 001162 TYPE,  SLF 8 LF 
4309 024334 012603 MOV (SP)+,R3 * *RESTORE R3 
4910 024336 O1I646 MOV (SP). -(SP) *:ADJUST STACK AND PUT ADDRESS OF THE 
4911 024340 O16666 o00004 xD0002 MOV 4(SP) 2(SP) FIRST ASCII CHAR ON IT 
4912 Oc4346 012766 Oe4360 OCO004 MOV @STTYIN,4(SP) 3: 
4913 024354 O00002 RTI : RETURN 
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4391S 024356 ooo 
4916 024357 

024370 
4921 024370 

005702 
4970 O24510 o01401 

000 
4917 24360 000010 

MACY11 2€7(732) O3-NOV-76 15:17 PAGE 103 et 
ZIRBA.PII TTY INPUT ROUTINE(CONSOLE AND REMOTE) . 

ooo004 o00002 

0037 024536 

oo0oss 

000060 

000071 

170000 

O00060 

98: -BYTE O. 
‘BYTE 9 . 

STTYIN: .BLKB 8. 

.SRDDEC . : 
STARS r¢ 
PUM TT TTT Tere 

-SBTTL READ A DECIMAL NUMBER FROM THE TTY 

pXTHIS ROUTINE WILL READ A DECIMAL (ASCII) NUMBER FROM THE TTY AND 
; #CHANGE IT T 2 BINARY IF TOO MANY CHARACTERS OR_ ANY UtreGer CHARACTERS 
#ARE READ A 2" OLLOWED BY A CARRIAGE RETURN-LINE FEED WILL BE TYPED. 

teTHE COMPLETE NUNBER MUST BE RETYPEO. THE INPUT _IS TERMINATED BY THE 
;¥USER TYPING A CARRIAGE RETURN. THE RANGE OF THE INPUT NUMBER IS 
j POSITIVE 32767 TO NEGATIVE 32768. 
3% 
3% RDDEC ssREAD A DECIMAL NUMBER 
3% RETURN HERE *3NUMBER IS ON TOP OF THE STACK 
9 > 

SRDDEC: MOV (SP) .=(SP) ;;PROVIDE SPACE FOR 
MOV  4CSP3 2(SP) 3 THE INPUT NUNBER 
PUSH  <RO, RL R2» 
MOV «RO, SP) ;;PUSH RO ON STACK 
MOV RI, -(5P) PUSH RL ON STACK 
MOV. = RB) (SP) >;PUSH Re ON STACK 

- 1S: RDLIN j;READ AN ASCIZ LINE 
MOV (SP)+,R0 ; ADDRESS OF 1ST CHAR. 
MOV —s- RO, 6S ?;SAVE INCASE OF BAD INPUT 
CLR ~(SP) >3CLEAR DATA WORD 
CLR = RP. :3SIGN SET P SITIVE 
CMPB t=, (RO) 73SEE IF A MINUS SIGN WAS TYPED 
BNE 2% 3BR IF _NO MINUS SIGN 
NOVA  (RO)+,R2 >;SAVE FOR LATER USE 

2S: MOVB  (RO)+,RI > PICKUP THIS CHARACTER 
BQ 3S *3GET OUT IF ZERO 
CMPBsé8°0,R1 MAKE SURE THIS CHARACTER 
BGT 5S 7:15 A DIGIT BETWEEN O & 9 
CHP #.9,R 

BIT #1C7777,(SP) | ;;DON’T LET NUMBER GET TO BIG 
BNE S :iBR IF NUMBER WOULD OVERFLOW 

MOV (SP), -(SP) as FOR LATER 
ASL . (5P) 22384 
ASL (SP) x8. 
ADD (SP)+, (SP) 2:#10. 
BVS =—s«éSS OVERFLOW ISN'T ALLOWED 

STRIP AWAY THE ASCII JUNK 
DIN THIS DIGIT 

2 ao
 = Oo
 

a
 

=
 

B
O
S
E
 
S
E
S
V
E
C
E
 

S
E
 
V
E
U
E
V
E
V
E
W
 

=
e
 

ays ae ii OVERFLOW ISN'T ALLOWED 

33: TST Re 3;CHECK IF NUMBER IS NEG 
BEQ 4$ BR IF NO 

uf 
t 

“™
® “
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READ A DECIMAL NUMBER FROM THE TTY DZIRBA.P ll 

024622 
024626 

005416 
Oleb66 

Ole60e 

013746 

10S366 
002770 

MACYIL €7(732) 

o000le 

001160 

001155 

oo000e 

o0000e 

024636 
001154 

0011Se2 

000001 

MO8 
O3-NOV-76 15:17 PAGE 104 

NEG (SP) sYES--NEGATE THE NUMBER 
4S: MOV (SP)+ 12(SP) | SAVE THE RESULT 

POP <R2 RL ROD 
MOV (SP}+,R2 ;;POP STACK INTO Re 
MOV (SP)+/R1 ::POP STACK INTO Ri 
MOV (SP)+°RO POP STACK INTO RO 
RTI : «RETURN 

SS: TST (SP)+ >;CLEAN PARTIAL NUMBER FROM STACK 
CLRB = (RO) ;;SET A_ TERMINATOR 
TYPE TYPE THE INPUT UP TO BAD CHAR. 

6S: .WORD 0 ; POINTER, GOES HERE 
TYPE SQUES el balla 
BR | try AGAIN 

5 SEAR HEHE ME HEIR SE AE SESE SE SESE EEE 0 

.SBTTL TYPE ROUTINE 

;#ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A QO BYTE. 
#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
:#NOTEL: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
#NOTEO: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
: NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 
' 

:¥CALL: 
:#1) USING A TRAP INSTRUCTION 
° i TYPE , MESADR 
;#0R 
i* TYPE 
ii MESADR 

ie) USING A JSR INSTRUCTION 
i MOV PS,-(SP) 
:# JSR PC, STYPE 
i MESSADR 

STYPE: TSTB  STPFLG 
BPL 1S 
HALT 
BR 3$ 

1$: MOV RO,-(SP) 
9s: MOV d2tSP),RO 
es: MOVB = (RO) +, (SP) 

BNE 4S 
TST (SP)+ 
MOV (SP)+,RO 

3S: ADD #2, (SP) 
RTT 

US: JSR PC.7 
S$: CMPB Stic, (SPs 

BNE 2§ 
MOV S$NULL,-(SP) 

6S: DECB «AC SP) 
BLT cs 

;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 

;PUSH PROCESSOR STATUS WORD ON THE STACK 
:CALL_TYPE ROUTINE 
:FIRST ADDRESS OF MESSAGE 

;1S THERE A TERMINAL? 
:BR IF YES 
HALT HERE IF NO TERMINAL 
: LEAVE 
;SAVE RO 
GET ACORESS OF ASCIZ STRING 
PUSH CHARACTER TO BE TYPED ONTO STACK 
BR IF IT ISN’T THE TERMINATOR 
‘IF TERMINATOR POP IT OFF THE STACK 
sRESTORE RO 
; ADJUST RETURN PC 
;RETURN 
G0 TYPE THIS CHARACTER 
:15 IT TIME FOR FILLER CHARS. ? 
IF_NO GO GET NEXT CHAR. 
GET # OF FILLER CHARS. NEEDED 
SAND THE NULL CHAR. 
DOES A NULL NEEO TO BE TYPED? 
BR IF NO--GO POP THE NULL OFF OF STACK 
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OZIRBA.P11 TYPE ROUTINE 

S02? de4630 004737 024636 

S0e9 024636 105777 154304 

23] By 4 1 ee73 oc00ce 
S032 Oe46Se 005737 000164 

S034 O2e4660 032777 010000 

1S4664 
e777 001040 

S039 024704 016677 O00004 
S040 Oe471le 013737 001512 
504i Oe47e0 005037 001610 
S042 Oe472e4 032777 010000 

S044 024734 005237 001610 
SO4S 024740 005777 154620 
S046 000240 

024750 O2e737 O000le 
362 

S051 Qe47b2 000137 O2S074 
00S037 001610 

S053 0e477e 032777 002000 

000137 025120 
5057 025010 ees 100000 

S0S9 OeS0eD 005337 001606 

S062 012600 
5063 O2S503e Oeebeb 
5064 025034 005037 000164 
SO06S OeS5040 104400 031601 

025044 000000 
5067 OeSO046 000776 

02eS0S0 0Se777 000001 
S069 0e50S6 005777 154604 
5070 00S777 154476 
S071 025066 Q12677 154470 
5072 025072 000207 
$073 
co74 
5075 
S°76 032777 002000 
S077 Qe5ide O0140e 

025104 000137 025120 
‘+ $0739 025110 104400 031623 

2uee 025114 000137 025146 

S082 025120 Ole706 001100 

MACYL1 €7(722) 

154276 

154676 

154656 
154754 
001606 

154630 

001610 

154562 

1S4S46 

154504 

154460 

O03-NOV-76 

7$: TSTB 

10$: BIT 

138: BIT 

14S: CLR 

J 
158: BIT 

B 
1eS: BIS 

8$: RTS 

NO8 
15:17 PAGE 105 

PC,7$ 
6$ 
aSTPS 
73 
2(SP), aSTPB 
REMFF 
ih 
#DA,dJICAR 
a.) 

@ICSR,-(SP) 
STBMTEN+TTYEN, JICSR 
4(SP), dICSLMT 
FRI10. 1TYTMP 
ERRLOP 
aERRBIT, , dICSR 

ERRLOP 
dICAR 

#10. , ERRLOP 
138 

ERRLIN 
ERRLOP 
#PWRFL,a@ICSR 
1S$ 

RSTRT 
#XTBMT, JICAR 
12 
TTYTMP 
13$ 

(SP)+,RO 

REMFF 
TBMTMS 

7-4 

#XRIF, @ICSR 
DICSLAT 
JICAR 
(SP)+, aICSR 
PC 

:G0 TYPE A NULL 
‘LOOP 
‘WAIT UNTIL PRINTER IS READY 

*LOAD CHAR TO BE TYPED 1:70 DATA REG. 

;SAVE OLD ICSR 
SAVE OLD ICSR 
:SEND DATA TO TCR TTY 

-CLEAR ERROR COUNT 
“ERROR BIT SET 
=NO, THEN i4§ 
LOG ERROR 
“CLEAR EA20R 

-TEN (10) CONSECUTIVE LINE ERRORS 
=NO, THEN CHECK LINE AGAIN 
“ADJUST STACK 

;CLEAR_ ERROR COUNT 
1S PWR FAIL _BIT SET 
NO, THEN 15$ 

; TRANSMITTOR BUFFER EMPTY 

;SEND OLD CSR 

$5 Me HEE He SE HEHEHE SEH HE HEE HE HE HEHE HE HE HEHE HEE HE HEE EEE EE ERA AEA RARER EER ERE 

ERRLIN: BIT 
BEQ 
IMP 
TYPE, 
IMP 

RSTRT: MOV 

PRE L, ,9ICSR 

RSTRT 
NOISY 
RSTY 

#1100, SP 

;1S PWR FAIL BIT ALSO SET 
INO, THE THEN IT MUST BE A BAD LINE 
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CZIRBA.P1I TYPE ROUTINE 

5983 1 737 000164 TsT REMC 
Soe Beets vat BEO . +6 
5098S OeSi32 005257 001674 INC REMFF 1 
S058 Oe51 3 005037 900164 CLR REMFF 

142 104400 031661 TYPE,  PWRMES sPRINT POWER FAIL SENSED 
5098 025146 052777 O40000 ‘S440 RST4: BIS SMAINT3, JICSR “ISSUE RESET 
5589 005154 913700 O01Sle MOV FR110,R0 
5090 025160 005300 DEC 
5991 OcSibe O13 ; BNE -2 
ssgo 925164 612700 o0000e RST3: MOV ie. wo -SET UP DELAY 
5943 025170 ocsod! CLR 
E904 0251 gier7? 010000 154362 RST2: BIT SeRRaIT, dICSR ;ERROR BIT SET 
5395 oeels 1416 BEQ RST 
52% Ceses2 005777 154356 TST SFCAR ee aR” BRPSR 
5037 025208 613702 001526 MOV FREO0, Re 
5°98 O2Se!2 005392 pec Re 
S099 906214 001376 NE -2 
$100 025216 005301 DEC R 
$191 Oc5220 001364 BNE RST2 ; 
S102 OeSe22 003300 DEC RO 
5133 OeS2e4 001362 BNE RST 
5104 GcS226 104400 031704 TYPE,  ICROWN 
510S OeSe32 009137 16 IMP RST3 
510 025236 0000 454316 RSTI: BIS 8MAINTS, aICSR 
S107 OeSe44 005737 001674 TST REMPF I 
5108 025250 O01402 BEQ +6 
S109 O2Sese Sse 000164 INC RENFF 
5110 Oc5°eS6 001674 - CLR REMFF1 
S111 OeSe62 104490 031721 1S: TYPE, RSTMES 
Bile 025266 000137 003652 InP START 

5114 
5115 
5116 
S117 726272 STRAP : 
S118 OeSe7e2 STARS 
zii3 ; SHERFESSLSSLESSHSLSSELERESEEREEL SSE LLASALSERSELALLA FEL ERLE REED 

biel .SBTTL TRAP DECODER 

£123 . : #THIS ROUT INE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTICN 
S14 * #AND USE 0 INOEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
5325 :#0F THE oesireo ROUTINE. THEN USING THE RODRESS OBTAINED IT WILL 
blce #60 TO THAT ROUTINE. 

51208 025272 010046 STRAP: MOV RO, -(SP) ;SAVE RO 
5129 OcSe74 016600 000002 MOV 2($P) RO $381 TRAP ADDRESS 
5130 925300 005740 TST -(RO) “BACKUP BY 2 
6131 025302 111000 (RO), RO tert RIGHT BYTE OF TRAP 
5132 02eS304 ASL RO i sPOSITI FOR INDEXING 
5133 0065306 016000 025314 MOV STRPAD(RO),RO 331 0 TABLE 
ols 625312 000200 RTS RO +360 0 ROUTINE 

513% 025314 SETTRAP TYPE,STYPE,t/TTY TYPEOUT ROUTINE/ 
bi 3? 025314 SSSET TYPE, STYPE, \C TRAP4STRP>, \STRP, <TTY TYPEOUT ROUTINED 
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. SBTTL TRAP TABLE 

;#THIS TABLE CONTAINS THE STARTING ADORESSES OF THE ROUTINES CALLED 
;#BY THE “TRAP™ INSTRUCTION. 

éTReAD: 

ROUTINE 

$TYPE: ;CALL=TYPE TRAP+0( 104400) TTY TYPEOQUT ROUT! 
SETTRAP TYPOC STYPOC, t/TYPE OCTAL NUMBER (WITH LEADING ZE 
SSSET TYPOC, STYPOC, \< TRAP+STRP>, \STRP, <TYPE OCTAL NUMBE 
$TYPOC ::CALLETYPOC’ TRAP+1(104401) ‘TYPE OCTAL NUMBER 
SETTRAP TYPOS, STYPOS, t/TYPE OCTAL NUMBER (NO LEADING ZEPO 
SSSET TYPOS: STYPOS, \(TRAP+STRP>, \STRP, (TYPE OCTAL NUMBER 
STYPOS --CALL=TYPOS’ TRAP+2(104402) ‘TYPE OCTAL NUMBER (NO LEADING ZEROS) 
SETTRAP TYPON, STYPON, t/TYPE OCTAL NUMBER (AS PER LAST CALL)/ 
SSSET  TYPON, STYPON, \<TRAP+STRP>, \STRP, (TYPE OCTAL NUMBER (AS PER LAST CALL)> 
STYPON -:CALL=TYPON TRAP+3(104403) ‘TYPE OCTAL NUMBER (AS PER LAST CALL) 
SETTRAP ROCHR, SROCHR, t/TTY TYPEIN CHARACTER ROUTINE/ 
SSSET  ROCHR’ SROCHR: \< TRAP+STRP>, \STRP, <TTY TYPEIN L,..RACTER ROUTINED 
SROCHR + -CAaL(= TRAP+4 (104404) ‘TTY TYPEIN CHARACTER ROUTINE 
SETTRAP ROLIN, SROLIN, t/TTY TYPEIN STRING ROUTINE/ 

R 
R 

( 
S) 

CET TRAP RADEC, SRODEC, t/READ A DECIMAL NUMBER FROM TTY/ 
SSSET  RODEC, SRODEC; \< TRAP+STRP>, \STRP, (READ A DECIMAL NUMBER FROM TTY> 
SRODEC ; -CALL=RODEC TROP +6 (10408) READ A DECIMAL NUMBER FROM TTY 

SETTRAP ICROL1,OLYICX, (INTERRUPT ENABLED ICR_DELAY ROUTINE» 
SSSET ICROCISALYICX; \CTRAP4+STRP>. \STRP, (INTERRUPT ENABLED ICR DELAY ROUTINED 
OLYICX =:CALLSICROLI’ TRAP+11(109411) {NTERRUPT ENABLED ICR DELAY ROUTINE 
SETTRAP DELAYO,RDELAO, (INTERRUPT ENABLED DELAY ROUTINE 
SSSET DELAYO; RDELAO; \< TRAP+STRE>, \STRP. (INTERRUPT ENABLED DELAY ROUTINE? 
RDELAD ;-CALL=DELAYO’ TRAP+12(104412) INTERRUPT ENABLED DELAY ROUTINE 
SETTRAP CKRMTT, CHECK, (REMOTE TTY CHECK NON INTERRUPT> 
SSSET  CKRMTT, CHECK. \( TRAPSSTRPD \STRP, (REMOTE TTY CHECK NON INTERRUPT? 
CHECK = ;CALLECKRMT? = TRAP+13( 104413) REMOTE TTY CHECK NON INTERRUPT 
SETTRAP THOCT, INOCTR, (INPUT OCTAL ROUTINE) 
SSSET  INOCT’ INOCTR, \< TRAP+STRP>, \STRP, <INPUT OCTAL ROUTINED 
INOCTR ;;CALL=INOCT’ TRAP+14( 104414) INPUT OCTAL ROUTINE 
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SET TNAR’RINA’\(TRAP4+S§TRP>.\STRE. (INPUT INPUT ADDR. ROUTINE. 
NA is ALLEINAR TRAP 13 404415) INPUT INPUT ADOR. ROUTINE 

SETTRAP GUTAR,ROUTA, <INPUT OU ADDR. ROUTINE 
SSSET OUTAR’ROUTA, \< TRAP4+STRP>.\STRP. <INPUT OUTPUT ADOR. ROUTINED 

015172 ROUTA --CALC=OUTAR = TRAP+161 104416) INPUT OUTPLT ADDR. ROUTINE 
SETTRAP PATAR, RPATA, <INPUT PATTERN ROUTINE? 
SSSET PATARRPATA’ \<TRAP+STRP>. \STRP. <INPUT PATTERN ROUTINED 

021772 RPATA :-CALL=PATAR — TRAP+17( 1044173 INPUT PATTERN ROUTINE 
SETTRAP HELAR,RDELA, <INPUT DELAY TIME ROUTINE> 
SSSET DELAR ROELA \CTRAP+STRE> \STRP, <INPUT DELAY TIME ROUTINE> 

o2epe44 ROELA = -Cacl=DELAR = TRAP+20( 104420) INPUT DELAY TIME ROUTINE 
SETTRAP SELAY2, RDELA2, “SECOUNDARY DELAY NED 
SSSET DELAYS, RDELAC, \< TRAP+STRP>, \$TRP, (SECOUNDARY DELAY ROUTINED 

021216 RDELA2 ;-CALL=DELAY2 Trap +e} (104421) SECOUNDGPY DELAY ROUTINE 
0 DELAY XX MILLISEC> 

ge i TRAP pNOR NA, (INPUT INPUT RODR. ROUTINE 

015108 RI 

SSSET CPATR RCPAT. \<TRAP+STRP>. \STRP, ROUTINE TO CHANGE PATTERNS) 

015366 --CAL=IDAC TRAP+24t 104424) ROUTINE TO INPUT DAC ADOR 
SETTRAP CATAR,RCNTA, “ROUTINE TO INPUT COUNTER MODLLE ADDR? 
SSSET | CNTAR’RCNTA’\<TRAP+S$TRP> \STRP. CROUTINE TO INPUT COUNTER MODULE RDDR> 

015264 RCNTA  : -CALE=CNTAR ——-TRAP+25( 104425) ROUTINE TO INPUT COUNTER MODULE ADOR 
SETTRAP ADAR, RADA, “ROUTINE TO INPUT AQOS ADDA> 
SSSET ADAR' RADA’ \<TRAP+§TRP> \STRP ROUTINE TO INPUT RODS RODR> 

O1s444 RADA ~—s- : ; CALL = ADAR TRAP+26 (104406) ROUTINE TO INPUT ROOS ADOR 
SETTRAP TAITR,RINIT, “ROUTINE TO ISSLE SYSTEM INITIALIZE 
SSSET INITR’RINIT. \<TRAP+S$TRPD. \STRP, (ROUTINE TO ISSUE SYSTEM INITIALIZED 

021256 RINIT ;:CALLSINITR  TRAP+27(104427) ROUTINE TO ISSUE SYSTEM INITIALIZE 
SETTRAP FOCTA,ROCTA, “ROUTINE TO CONVERT OCTAL NUMBER TO ASCI2> 
SSSET FOCTAROCTA’\<TRAP+S$TRP> \STRP. (ROUTINE TO CONVERT OCTAL NUMBERS TO ASCI 

005350 ROCTA ;:CAL{=FOCTA — TRAP+30(104430) ROUTINE TO CONVERT OCTAL NUMBERS TO ASCI 
SETTRAP 408R., , (ROUTINE TO SET UNI OR BI-POLAR> 
SSSET  QUBR’ROUBR’\<TRAP+STRP>. \STRP. (ROUTINE TO SET UNI OR BI-POLAR> 

020436 RQUBR  ;-CALL=QUBR Teepe ait 10a) ROUTINE TO SET UNI OR BI-POLAR 
SETTRAP MTBSY, BUSY, (ICR WAIT FOR LINE INACTIVE) 
SSSET WTBSY BUSY’ \<TRAP+STRPD. \§TRP.CICR WAIT FOR LINE INACTIVED 

021306 BuSY  :-CRCswTesy TRAP+32t104N32) ICR WAIT FOR LINE INACTIVE 
SETTRAP tCROLY,DLYICR,<3.2 MSEC FOR ICR ROUNO TRIP> 
SSSET ICRDLY‘DLYICR’ \<TRAP+STRP>, \STRP, (3.2 MSEC FOR ICR ROUND TRIP> 

021434 DLYICR ;;CALL=ICROLY’ TRAP+33(109433) 3.2 MSEC FOR ICR ROUND TRIP 

7 
;*ACSIIT MESSAGE SECTION 

O41S11 030522 MHEAD: .ASCIZ <15><12>:ICRI1 FIELD TEST PROGRAM: 
O40 peo3 040515 BERD 1: ASC 7 - MA NOE CTL DZ ERB-A? (15) < 12 

33012 MIPA: Sc UT / 1S ° e 

005015 027066 Oe006S MOPA: .ASCIZ (15>(12>/6.5 OUTPUT / 
00S0iS O404N40 O42104 MTOH: .ASCIZ <15><12>7 ADOR DATA_ GENERIC CODE/ 

4S 047012 020117 MNOA: .ASCIZ <15><12e)/NO DAC ADDR. ENTERED/ 
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025610 O0641S O%e41l2 042116 MEND: .WSCIZ ¢15>¢15>¢12>/END PASS/ 
peabed 00S0 027 O20066 MCNT: Bat f <15)¢12)76.6 CNTR ADDR / 

4S 1 1 MEXEN: .ASC /tEs 
025547 01S O4e4l2 050130 -ASCIZ «15><12>/EXPERT MODE ENABLED’ 
beats 43 ll MNOEN: Bad /YN/ 

Sb 1S O4e4%12 050130 . «15>¢12>/EXPERT MODE DISABLED’ 
02S72h 461% MLEN: .ASCII /?L/ 
025730 005015 4 ASCII ¢15>¢12>78.4 LINE PRINTER MODE/ 
025757 015 O46412 O45501 -ASCIZ ¢15)¢12>/MAKE PRINTER RERDY/ 
026004 045156 MAC: ASCII /tI/ 
Oe6008 oCS01S ae7si 020117 Batts (15) (12) 2170 ASSUMED CONNECTED: 
026036 04/2136 MOELI: .ASC 7407 
026041 01S OS14le 1S0S MOELe: .ASCIZ (15><12>/SEC DELAY TIME (MSEC) ?/ 
026071 C15 t'e OS1117 MK: -ASCIZ = ¢15>¢12>/WORKING.../ 
026106 005015 Q27Lre 7 MOAC: .ASCIZ (15>¢12>/8.7 DAC / 
Oebl22 005015 027066 O0e00 NADU:  .ASCIZ <1S><12>/76.8 ADDS / 
026136 poodle 047524 Oe0117 MABOV: .ASCIZ «15><12>/TOO MANY NUMBERS-RETYPE- / 
026172 O0641S 033012 031456 MTN: eASCIZ §=¢15>¢15>¢12>/6.3 TEST NUMBER/ 

Be ar ee Ce ee ee ee Ee output op 0 Bares yore BRSOTS DIMMER MOEC: ACCES Cde>cdo>/B:9 DELAY CIN MILLTSEG) 
026326 005015 052516 O4111S MTTL: .ASCIZ ¢15><12>/NUMBER TOO BIG! 
026350 O0050i1S Oe7066 ~ ~“%!l MPPHM: -ASCIZ =¢15><12)76.10 PAT MOD, PAT / 

026375 015 020012 020077 MOQMARK -BaCIZ (19941297 7 7 
026403 077 000040 MQ: -ASCIZ 77 / 

026406 005015 047531 O201eS MSTERR: .ASCII <15><1le>/YOU MUST INITIALLY START PROGRAM AT ADDR. 200/ 
0264S 01S O404le O0S2106 -ASCIZ ¢15>¢12>/RAFTER RESTART AY ADDR. e10 IS ALLOWEDY 
O26 015 O44412 053116 MNRFN: .ASCIZ <15><12>/INVALID ROORESS: / 

026561 116 O20117 O4O0SO4 EM: -ASCIZ /NO DATA XFER/ 
026576 EN27: 
0e6576 043130 OS110S O4e040 ENe: -ASCIZ /XFER DATA ERROR 
Oeb616 047103 OSelee OY704O EM3: -ASCIZ /CNVT NOT SET/ 
026633 103 053116 Oe0leN EM: -ASCIZ /CNVT NOT CLEARY 
Oeb652 O40S04 O40S24 OS1040 EMS: -RSCIZ /DATA REG ERROR/ 
a 116 020117 030101 EM: -RASCIZ /NO ROOS INTR/ 

026706 041511 051101 para EM?: ASCIZ /ICAR BRD ON INT’ 
026726 O44S2e 020106 OS11 EM10: RSCIZ /RIF ERROR ON AD0S/ 
026750 005015 047516 O41440 MNAE: ASCIZ <«15><12>/NO COUNTER MODULE ADDRS.ENTERED/ 
027012 oi 1b3 OSiie4% OS4 M11: ASCIZ /CNTR XFER ERROR/ 
Oe7032 0471 belies Pas aR Mle: ASCIZ /CNTR-UP COUNT BAD/ 
0270S4 047103 0S11 04 EM13: ASCIZ /CNTR FAILED TO INT/ 
027077 103 052116 Oedl2e EMIS: ASCIZ /CNTR CONT ON OVFLW/ 

PeriGd Godeod Gorlos CRHAND EMIS: RCCTS JAYS. CINIT. CNTR 
027164 Pert peated Piers Ena: pects ALP I TATED 

027201 116 O20117 O41S511 EMel: .ASCIZ /NO ICR INTERRUPT 
Oe722e O41511 OS1101 ON2440 EMee: -ASCIZ /ICAR ERROR’ 

015 O46012 O47111 ERRORH: .ASCIZ ¢(15><12e>/LINE ERROR COUNT = / 
027263 le3 051531 JS6 = EM23 -ASCIZ /SYS. INIT. CNTR INT/ 

307 103 O0S2116 OeOlee EMeY .ASCIZ /CNTR CNT SYS. INIT/ 
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02733 lee O4050S 020104 EMeS RSCIZ /READ DUAL ALOR. / 
0273" 1 104 040525 Q2e0114 EMeb ASCIZ /OUAL ADOR. ERROR/ 

00S015 7066 031061 MOQURB ASCIZ <15><12)76.12 UNI OR BI-POLAR(U OR 8)/ 
027431 01S O4701l2e 020117 MNAD ASCIZ ¢15><12)?NO A/D ADDR. ENTERED? 

00S015 pi OO40 MSWO ASCIZ <15><12>7tC = RETURNS TO MONITOR/ 
027514 O304SS 7 O30060 MMOVFL: .ASCIZ /-10.00 (OVFLW)/ 
027533 053 l MPOVFL acts /+10. 00 COVF LID / 

/ PCs 
OS7e63 OOSOIS ONZe22 O4eS2D MREP:| “ASCIZ <1S><l2>/REPEAT/ 
027573 OND -ON2S22 CN2ID1 MCALOT: .ASCIZ / READING/ 
027604 OS3040 000040 MCALTI: .ASCIZ / V7 

027610 900055 MMINUS: .ASCIZ /-/ 
O27612 900053 MPLUS: .ASCIZ /+/ 
027614 005015 051536 MS: ASCII ¢19>¢12/9S/ 
QOe7620 00501S 053Se3 OeDlee eASCIZ §=¢15>412)/SWR / 
027627 O40 O47040 OS3S0S NEWSWR: .ASCIZ / NEW SWR / 

O27642 005015 050103 Oe0ieS PWRMSG: .ASCIZ <15><12>/CPU POWER FAILURE/<15><12>< 12) 

027671 01S OSe0i2 OS1SOS MHTO: .ASCIZ <15><12>7TEST O - I/0 MODULE EXERCISER?<15><12) 

027733 01S OS201e OSISOS MHT1: .ASCIZ <15><12>?TEST 1 - I70 MOOULE EXERCISER?<15><12> 

027775 O1S OSe0le OS1SOS MHTe: .ASCIZ <15><1e>/TEST 2 - DAC CALIBRATION/<15)<1e) 

O3G032 O0S01S O42Se4% OS2le3 MHT3: .ASCIZ <1S><12>/TEST 3 - DAC INTERACTION/<15)< 12) 

030067 O15 OS2e01le OSISOS MHTY¥: .ASCIZ <15><l2>/TEST 4 - COUNTER MODULE TEST/<15>< 12) 

030130 O00S01S O4¥eSe4 O0S2l23 MHTS: .ASCIZ ¢<15><1l2>°TEST S - A/D LOGIC TEST?«15><1a) 

030164 OOSOIS O42524 052123 MHTb: .ASCIZ <15)<12>°TEST & - A/D CALIBRATION?<15)<12> 

030221 015 OSe0ie O51S0S MHT1O: .ASCIZ ¢15)<12>?TEST 10 - LIN€ TEST?<15><1e> 

030251 015 OSeOle OSiISOS MHT8:  .ASCIZ <15)<12>°TEST 7 - A/D REPEATABILITY?<15>< 12> 
030310 005015 Q27070 Oe0064 MLPAV: .ASCIZ <15)><12>/8.4 PRINTER AVAILABLE/<15>< 12) 
O30342 005015 047111 O40Se6 MIVP: .ASCIZ ¢15><12>/INVALIO PATTERN MODIFIER/<15)<12) 

030377 015 033012 O304S6 MGAIN: .ASCIC (15)<12)>/6.13 GAIN / 

030414 005015 Gers 1 MCHAN: .ASC €15><12>/6.14 CHANS (SC,EC)/ 
030441 01S 03301 Bones MTOL: ReeLS (15) ¢12>/6.16 TOLERANCE’ / 

030463 015 O¥e412 O51122 MCHERI: .ASCIZ <15><12>/ERROR! START CHAN > END CHAN./ 
030Se3 01S O47012 054105 Iw ILE: eASCIZ ¢15><12>/NEXT FILE BOX/ 
030543 01S O4701< 4105 NVECT; .ASCIZ <15><12>/NEXT VECTOR ROORESS/ 
030571 01S OS2e0l2 OSee XFERMS: .ASCIZ (15><12)/TRANSFERRING CONTROL/ 
030620 005015 047516 Qe0le4 MINNN: .ASCIZ <15><1e>/NOT OCTAL DIGIT--RETYPE I1/<15)< 12> 
030657 01S O47012 OS2117 MINKN: .ASCIZ ¢15><12>/NOT UNDERSTOOD--RETYPE IT/¢15)<1ed 
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MCHANH: .HSCIZ ¢15><12>/ERROR! NO SUCH CHAN./ 

MAVEQ: .ASCIZ <15><12>/6.15 EXPECTED AVERAGE / 
MNSG: .ASCIZ <15)<12>/NO SUCH GAIN!’ 

MNTL: -ASCIZ ¢15><12>/NUMBER TO LARGE-MAX=7777/ 
M2SP: -ASCIZ // 
MREPFT: .ASCIZ <15>¢(12>/REPEATIBILITY FORCED TYPOUT/ 

MREPER: .ASCIZ (15><12>/REPEATABILITY ERROR/ 

© .ASCIZ ¢15><¢12>/CHAN, GAIN / 
: .ASCIZ «15>¢12>/L0,AVR,HGH / 
> ASCIT «<ISclv Ld -§ -4 -3 -2 -1 AW 

‘ASCIZ 7 41 42 43 44 «45 ~~ HIV 

MREPT1 
MREPTY 
MREPT2 

MREPT3: .ASCIZ <15><12>”LO -2 -1 AV 41 +2 HIV 

MFILE:  BaCIS (15><12>/6.1 FILE BOX TO BE TESTED/ 
MVECT: .ASCIZ <¢15><12e>/6.2 ICR VECTOR ADDRESS’... 
ILLEG: .ASCIZ <15><12>/ILLEGAL NUMBER/<15><1l2> 
NRANGI: .ASCIZ ¢15)><12>/RDDRESS / 
NRANG2: .ASCIZ / NOT IN FILE/<15)><1l2> 
NOINT: .ASCIZ ¢15><12>/FILE BOX DID NOT INTERRUPT-FATAL/ 
FILINT: acts (15><12>/FILE BOX INTERRUPTED AT / 
CKIMP: .ASCIZ / -- CHECK JUMPERS / 
TBMTMS: .ASCIZ <15><12>/REMOTE TTY HUNG/ 
NOISY; .ASCIZ ¢15><12>/NOISY LINE/ 
REMOTE: .ASCIZ ¢15)><12>/GOING REMOTE/<15><12> 
PWRMES:  Batle €15><12>7ICR POWER LOSS/<15><«12) 
ICROWN: .ASCIZ ¢15><12>7ICR DOWN/<15)<12> 
RSTMES: .ASCIZ <15>¢15><12>/RESTARTING FROM ICR POWER LOSS/<15><la> 
NONXST: .ASCIZ <15><12>/NON-EXISTENT FILE BOX/ 

OUTBFX: .BYTE 0,15 
QUTBF1: {BYTE 16,12 
OUTBF: O 

BUFFER: 
;#END RODRESS IS FUNCTION OF HOW MANY CHANS. ARE BEING EXERCISED 
Feel ONE TIME IN TEST 8. 
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AADMS 023106 46298 4652 4658 ; 
ADAOR 015032 2537s 2754S fs29S]isi3H27@ = 354732 0—Sss3SSHR «0-235 

A oeey = Aoieas ee woes Seas seiae 2920 2929% 3121% 3123% 3932 
nites Biase 438 ¢ Ee 4 : 
ADLOGE 611202 25293 «o7 178 
ADLOGL 0/0206 25298 2720 
RDLOGS 010324 ess4# 2568 
ADLOGS 010376 o5728 
ADLOGY 010500 2586 40-2998 
RDLOGS 010502 26038 
AODLOGS 010530 26168 
ADLOG? O10660 2617 = 26408 
ADLOGS 010760 rs ee 
ADLOGS 011020 2636 26798 
ADLO3A O104S4 2580 eS8S# 
ADLEL 010616 eb2e98 2658 2668 2673 
AOPATE 011240 2S67 Ss 7318 
ROPATP 011216 2541 = O7 228 
ROW = O14S74 311S* 3116# 31178 3118 312% 33378 
AVERR 013546 3071 31658 
AVERRL 013560 31678 
AVERRN 013764 31998 3316 
AVEXP 014616 30e4 3029 3031 #3038 ##3042# 3189 33468 
AVTKN O14620 3170# 3184% 3214% 3218% 3219 3222% 3245 3266 33478 
AVTYP 014530 3282 406: 33298-—i(i‘ist' (isd 
Al 012000 2 2807 2809 2833% 2835 #2837 2639 #284S 2849 2852 2863 2868s 
BOOT 023153 46378 4653, 
BIPOL 015034 2787 «2811' 2815 3040 3143 3181 3220 34288 4Obe# 4064s 
BITO = OO0GOO1 10908 1 448/ 
BITOO = 000001 10808 1090 
BITOl = 000002 10798 = 
BITO2 = OOOO04 10788 1088 
BITO3 = OOOOI0 10778 1 
BITOY = 000020 10768 1086 
BITOS = OOOO4O 10758 1085 
BIT06 = 000100 10748 1089 
BITO7 = OOGC00 10738 1083 
BITOS = OOO400 10728 1082 
BITO9 = 001000 10718 1081 
BIT1 = 000002 10898 1447 
BITIO = O0cC000 10708 1438 
BIT11 = OO4000 10698 1437 4624 
BITle = 010000 10688 1436 1453 
BIT13 = Se0000 10678 1435 
BIT!4 = 040000 10668 1434 4806 
BITIS = 100000 10658 1433 14S2 
BITe = 000004 10888 i446 
BIT3 = 000010 10878 1445 
BITY = 000020 10868 1444 
BITS = QOOO40 108Se8 1443 
BIT = 000100 10848 1442 
BIT? = 000200 10838 6144! 
BIT8 = QOO400 10828 ©1440 
BIT9 = 091000 10818 1439 
BNTEN = 000010 14458 
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BPTVEC= 000014 10978 
BUFFER 03¢0S4 3093 3108 3169 3274 
Busy 021306 4171@ 4174 S226 
CALIT 011430 2772 ~— 27878 
CALITE O11E04 28298 2865 
CALITP p11570 2818 ebeus 
CALTT: O11574 2816 823 28268 2830 
CALIT2 011710 ese? ~—Ss« BS it 
CALITZ 011720 28538 2864 
SALITY OLI746 2856 28598 
CRITS O11764 2860 28638 
Cate Ol 2764 3=—s«o7708 _.. 
CHAN =o @.14570 3081* 3082" 3083 3caqs 
CHANF C14600 e984 30608 3061" 306 
CHGNFR O14604 2986% 3006  3009% 3014 
CHANNO 014606 e9sde 3064 33428 
CHANS 014576 * 3060#  3063% 3065 
CHANSR 014602 2985* 2999 3004 
CHANT  O14S65 309% 3097 3098%  3099% 
CHAN? 014500 32318 
CHAR »=s- 017140 2O79# 2081% 21168 2121 

3617-36228 3# 3604 
3666 3669 3672 

4019" 40218 40S7# 4060 
| CHARC 017146 * 3688% 3748 37808 
| CHECK 021332 41818 4237 S181 
| CKADR 3467-3491 Sss3515 =~: 3838 
| CKIMP_ 031556 1604 Seale 
| CKRNTT= 104413 1991 4620 SO% S181 
cMA0 ss Ges220 46458 4657 

| CNTAOR 014770 1854 2248 34088 3504 
CNTAR = 104425 Sells 
CNTPAE 010176 25198 
CNTPAT 010132 2315 «= 25018 

| CONNT 001640 13978 1493% 1831 1857 
| CONNTR Oefe226 S9 39498 
CONTSR 020100 39178 3944 

| CONVED Ol2ete 2918 2925s 
‘ CONVER 012130 2759s 29138 
CONVT 013326 3101 3115e 
CORSIZ 001634 13958 1649% 1651 2987 
CPATR = 104423 1994 r 
CTLLOC 001664 1407¢ 1SeR% 1559%  1619% 
DA = 010000 14538 1919 3596 
DRCADR 015030 2159s eit9% §=«62184 «=. 2203 
DACLST 006602 21920 22138 
DAFLG 001604 1383¢ 1765% 2643 
DATCNT 023102 4597% 4598 46078 46278 
DOISP = 177570 10lee §=61134 
DELAR = 104420 1817 e142 S198 

| DELAY = 104422 173% - 1738 1842 2149 
3095 4 So0e8 

DELAYO= 104412 1864 Yelle 51788 
DELAY2= 10442] 1844 $1998 
DFO 001474 1172 1179 11866 1193 

lebe 1269 1276 1283 

3291 

3509 

1880 
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3305 

1206 
1297 

S238 

3949% 

5034 
3532 3536% 

3200% 
3201 

3273 

3554 
3649 
3700 

3537 
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1234 
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3606# 
3657 
3740 

2785 

1248 
1338 

33358 

2953 

12S5 
1341 
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13448 
DHI 023250 116911841191 1197 1204 1218S 4S 
DH2 = -Ge3254 1176 = 1232 «1239260, te74 130913314638 
pus 3264 11, 18531295 gga lees «184m 1267 1281S 1288 = 1302 = 4eS78# 
DHS 3300 1316 ©1323 4658s 
DISPLA O01140 11348 1486x2135" = 2767# «= 4S29% © 4835# 
DISPRE 000174 9768 1486 

YICR 021434 42028 ©5229 
YICX 21456 4elde 5175 

DSWR” = 177570 10118 1133 
OTL © OO1476 1171 1185 = 1192, 1198-1205 121913468 
O12 go1soo 1178 tel2 134se 
DT3 = 001476 eee = 124? 1268S steBE «12891303 «1345s 
TY 901500 1233 «1240-1284 tab] ste7S 129813101332) 134013478 
CS 001506 1317, 1324 013498 
DUAO. 023234 4B478 4858 
ENTVEC= 000030 11008 1471" = 14728 
EMl 026561 1168 = S23ts 
EMIO 028726 1217 52318 
EM11 027012 12e4 = Seals 
EMl2 027032 1238 (52318 
EMI3 27054 1245 Seals 
EMIY 026706 1es2 Seals 
EMIS 027077 1259 Seals 
EM16 © Oe7122 1266 52318 
EMI7 = 027144 1273 Seale 
ENS 026576 1175 1231 Seals 
EMep 86027164 1280 © Seis 
EM21 027201 1287 Seals 
EN22 27022 1204 = Seals 
EM23 027263 1301 Seis 
EMH = 007307 1308 © Seale 
EM2S 007331 1315 Seis 
ENS e751 1322 Se318 
EM27 © 028576 1330 $2318 
EMS = Cobb 16 1183 Se318 
aga 1190 Seals 
EMS DebbSe 1196 S238 
EM Oo 671 1203 S238 i 
EN? 026706 1210 Seale 
ERAVI 14010 3192 3198 = 32074 
ERAVe O1401 3198 32108 
ERRBIT= 019000 14368 «4204 = so42 S094 
ERRCNT 001676 14128 179% «©1798 «=: 1s0l¥ = 4238% 
ERPDLY 023050 3223. 323% 46 3257 3264S 331345924808 =‘ 1b 
ERREN = 000002 447e «1632 «1763 «184m «12D 14S «= 2433 2535) = 2618 «2631 2632 B34 2635 

29172936) 2937 3119 SHO S141 3718 = 38093927 3928 = 06S HIB (232 
42334240, Yeu 

“ERRLIN 025074 5051 S07b8 
EPRLOP 001610 13858 SOWl# §=«SOW4e §65048 = SOSe# 
ERRORH 027235 1795 S238 

TH 003076 4o258 
ERRTM1 023100 4619 4621" 46268 
ERRVEC= 000004 10938 4811 4YBle# YBI4# 4817% 
EXIC 023166 46398 4655 
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DZIRBA.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

EXIT = 000002 L4eSa 1803 1915 1936 1941 1967 1986 e015 3470 3494 3518 3539 3559 
3720 3775 3979 4066 4097 4109 4123 4138 4152 4165 4176 4206 4214 

EXPERT 001636 13968 1695% 2072 2955 2979 3020 3043 3452 3476 3600 3523 3543 37838 
j 7ege 63960 «= Ole: 4296 
EXSET D17154 3665 37838 
FILHLT 003012 16208 
FILINT 031S23 1600 3877 Sele 
FILVEC O0ee60 1S0i 15138 
FOCTA = 104430 1804 1982 S208 
FREQ 001534 12638 617118 1731 17328 2245* eS588% 26228 27738 29528 3080% 3086 3089  3091% 

3365t 6939728 «39738 «3995! 9894116 «= 4131S 4202S see «0420S «4210S (Halla = 4213 
FREQ1 001536 13648 «17108 17338 3964" 39718 3974 93975 4118 «4133 
FREQ2 O01540 13658 «1709 3994% 4144 
FREQS 001542 "3668 (17088 399% 3997 4146 
FRI 901544 13678 «1653% 1650% 1689% 1664% 1670 1673 1679 1691 3973 3995 
FRI10 © 0015!2 13548 1685 1686# 16878 1688 1732 2773 2952 so40 5089 
FRI120 GuIS4¥6 13688 1653 1658 1659 
FRib 001522 13588 1675% 16768 16778 1678 1679% 2588 2622 
FREQ 001520 13578 «16784 1680# 1681 1689 
FREO0 001526 13608 5097 
FR3 001532 13628 16708 16718 1672 1673% 1674 1694 1711 3965 
FR32 «001530 13618 16918 16928 1693" 1694% 4203 4eil 
FRYO 001516 13568 1689% 1690" 2245 
FRS 001524 13598 1672e 1674% 1675 1677 1680 1683 1684 1687 1688 3086 
FRSO © O01514 13558 1681% 1682* 1683 1684 1685 3080 
GAIN 014572 2959. 2964 «92975 s2977# «0311S. 323] «33368 
GODOT 023137 uSs348 4653 
GLIST O14646 2967 8 
GNS = #ERSHE U 975 5147 «= S150.s«S153. ss S156s«SS9 ss S182—s«S6S)=S ss S68 )=sS171.S «S175. s«S178 = «5181 

sigs «= S187, «5190 s«5193s«S196S «5189 = S202) «S205 «= «See «= Sell «= S214 «= «S217_—Ss G2 
5023 8226 2S 5229 

GOSUB = 004737 14278 209 3070 3071 3101 3282 3298 3312 3318 
HEADER 001620 13698 [820% 1687 1893% 
HOLDIT 012022 2814 28708 
HOLOTM 011776 2831 2834# 28518 2855 28578 282% 28678 
ICAR  OO1S64 13758 «1504# i54ae 1549% 1887 i741 1919 1923 1948 1961 2090 2405 244g 

eb41 35953615 90M# 4030 HON 4226 42054239 HGS SOSH SONS 5057 
ICARLD 000166 9928 S04 
ICRDLY= 104433 2273. «8290S «2300 232h)«=S «2348 «= 2350) 237s «2370 239%] Ss 2436sHL SSNS ~—sSS7 

2590 2605 49 beS SBSH S703. 70S s2777 «3130 52298 
ICRDLI= 104411 196 51758 
ICROWN 031704 Sid¥ = Seis 
ICRSRV 021500 1630 3906 42218 
ICRVEC 000162 9908 1510 
ICRVT 01612 13868 16318 1764% 1922% 2393% 24288 2453% 2531" 26178 2681% 2918" 2935" 3120% 

3139% 3907% 4228 4236 
ICSHGH 001662 14068 1509% 550% 1551# 3903% 4086 
ICSLNT 001656 14088 15068 1540% 15464 1550 1839 1929% 2079 20% 2099 2101% 2683 2h8S 

3572 3601 3605 36178 3719 3902 4019 4035 4039 4O42e 4oe4 4182 4231 
; yess 6 4970-474 S039% = 5069 

ICEMLD 00172 9948 1506 1507 
TCSMOO 001560 13738 1951 «3466 «2S 34903514 = «3836 = 3556 
I¢SR 001562 13748 150S* 1S4ie 1S4Se 1848 1653 1508% 1606% 1612% 16328 17268 17408 1763% 

1638 1646% i922 1925 1927% 1930 1955 1960% 2078* e080% 2084 2087 2095% 



MAINDEC-11-DZIRB-A MACYI1 Er (732) O3-NOV-76 
OZIRBA.PLL CROSS REFERENCE TABLE -- USER SYMBOLS 

2098 2102 e21ec0*  214S% 
2433% e440% c4See 247] % 
2e634% 635% cbbee 2917% 
3530 3593 3600%  3604# 
4018  44020% 4024 4027 
4183 Yoel 4224 4230% 
4873% 4875* 4881" 5037 

ICSRLD 000170 9938 1505 
ICSVT_ 001566 13768) «=61574% §81584% Iny30# 
CSVT2 00157! 1377# =61576% 158S*#  i18c4# 
ORC = 104424 2158 2183 S208 

ILLEG 031403 1538 1$71 3815 3854 
INAOR 014670 1703 1845 1972 1978 
INAR = 104415 1814 2128 $1878 
INCFLG 001614 13878 8 3578% 3693 3723 
INITR = 104427 2136 2442 2460 2478 
INOCT = 104414 1533 1564 1748 2963 

3847 3919 4306 51848 
INOCTR 015532 35678 3756 3760 3764 
ICTVEC= 000020 10988 1469% 1470% 
KEYSRV 004172 1627 17878 
LINEPR OO164%4 13998 §=617e9% 3052 3799% 
LPAV 001642 13988 1633% 1640% 3795 
LPCSR 001646 14008 1634 3054 
LPD8R 001650 14018 
LPSET 017e04 S6 37958 
MABOV 026136 3755 Se3ls 
MAC Se3ls 
MAOMS 023121 46318 4653 4655 
MADU 026122 3546 S23ls 
MAINTO= 000400 14408 
MAINT1= 14378 
MAINTe= 14358 61588 2334 3867 
MAINT3= 040000 14348 861726 1740 2371 
MAVEQ 030744 3023 Se3is 
MCALOT 027573 2784 Se31s 
MCALTI J27604 2776 Se318 
MCHAN 030414 23982 Se318 
MCHANH 030715 3018 Seals 
MCHER1 030463 3013 Se318 
MCNT G2Sb24 3503 Se3is 
MOAC 026106 3526 Se3ls 
MDEL 3 3963 Se3l8 
MDEL1 026036 3988 52318 
MOEL2 3990 $2318 
MEND 025610 2259 2719 S238 
MEXEN S645 3785 52318 
MILE OQ3131€ 1529 Se3is 
MGAIN 030377 2358 S23i8 
MHEAD 025404 1Sil 1Sel S2318 
MHERO! 025437 1S22 Se3l8 
MHTO 027671 1813 S238 
MHT 027733 2070 $2318 
MHT1O 030221 S2318 
MHT2 Oe 2157 S2e3is 
MHT3 036032 2182 Seals 

2398 

LOS 
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2369% 
2479% 
2936% 
3612 
4038% 
42.33% 
S042 

3900% 
cb 16% 

33748 

3735% 
2598 
3028 

S184 

3882 

237 1% 
2494 
2937% 
3618% 
4YO4US# 
4O4UDs 
5053 

390S5% 
3899% 

3456 

3744 
2711 
3049 

3887 

e386 
33 ¥ 

F 
37183 
4ObS# 
You ls 
S068% 

3906% 
3300 

3461 

52178 
3460 

3898 

2394% 
c619% 
3128% 
3898% 
4161% 
4YES4s 
S071% 

3465 

3484 

4161 

2398% 
cbl9# 
3140% 
3°01% 
4i64% 
YESEx 
S076 

3508 

5088 

2408% 
2630% 
314914 
3309% 
417] 
4859 
S088* 

3531 

S106 

3551 3810 



MIINDEC-11-DZIRB-A 
OZIRBA.P1! 

MHT4Y  03C067 
MHTS 039130 
MHT6 © O30 164 
MHTB 30251 
MINKN 030657 
MINNN 03 
MIOO  Oeb2e34 
MIPA 025467 
MIVP 030342 
MEN 025726 
MLPAV 030310 
MNINUS 027610 
MMOVFL 027514 
MNAD 027431 
MNAE 
MNDA 02561 
MNOEN 025675 
MNRFN 026535 
MNSG 030775 
MNTL 031015 
MODEN = 

MOOFF 001700 

MODINT= 000200 
MOPA 255 
MPLUS Q27ble2 
MPOVFL 2 

| MPP 
i MQ 026403 
| MQMARK 026 °S 
| MOURB 027372 
| MREP 027"50 
| MREPER 031110 
| MREPFT 031052 
'MREPTI 031136 
MREPT2 031173 

'MREPT3 031261 
| MREPTY 031154 
ES C27614 
MSTERR 26406 
MSWO 606 O2 7460 
MTN 026172 
MTNL =: 26215 
MTOL O44 

1 MTTL 6326 
-MTOH 025522 
MVECT 031352 
MuK 026071 
m2SP «31050 
NAO?  O14S62 
NAI7 O14564 

NEWSHR 027627 
NFILE 030523 
NIN 017142 

MACYL1 er (722) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

MO9 
O3-NOV-76 15:17 PAGE 118 

S238 

163¢ 1763 1846 1960 
2634 2635 2917 2936 
4065 4164 4232 42933 
2089* 2092 2094  3595% 

3893 4027 4862 

$2318 

3967 4017 S238 

S23is 

S238 

2165 2189 2246 2260 
3251 3324 Se3ls 

3686#  3687%  3689%  3691% 

2120 2145 
2937 3119 
4240 4241 
3598 3602# 

2530 27S2 

3701 3722 

2394 2412 
3140 3141 
4881 
4029" 4032 

3056 3926 

3733 3750 

2433 e535 
3718 3867 

4036% 4864% 

52318 

37788 

2619 
3909 

4867 
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OZIRBA.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

NINC 017150 3585* 3695  3699% 3703  3707% 3729 3732# 37368 3746 ###3751# 37818 
NINCL 017152 3576% 3695 3702 3703 3704* 3713 3723 3746 37828 
NINI Oya 37208 3757" 35 8 3731 7330S s:37798 

INT 1460 159 971 e3le 
NOISY O31&23 £079.—s« S238 
NONXST 031765 1556 3833 Seale 
NOSET 017170 3668 37888 . 
NOTYET 001576 13808 1490% 1502 1725* 3569 3632 3716 -- 
NRANG] 031426 4102 « Seals 
NRANG2 O31441 4106 Se3le © 
NVECT 030543 3843 Seals 
OCTMP 023104 4603% 4605S 46288 
OUTADR 014730 1843 18765 1975 2148* 33918 3480 3485 3489 
OUTAR = 104416 1815 2141 51908 
OUTBF 2001 S234 
GUTBFX 032016 S2328 
OUTBFL 032020 1818 e014 S233 
OUTBSY= 100000 14338 
OUTS 015036 1706 «=s«1827's«1848)=—s«1859)—Ss«1979. 34308 = 3580) )3=s «3584 )3=—s- 33705 
OUTSE 015076 1829 1861 34468 3582 
PACK  OOS446 2003 2005 2008 2020s 
PACKI  d0S442 2002# 004% 2006 20178 2021 2025* 2026 2034 # #2039 2040 2050 2057% 20Se 

2059s ae49% «= oeSSs PME 
PACKe oOs444 20188 e0eCk 2023 2024  2006* 2007 2028 2029% 2O030% 2031% 2032% 2033 2034s 

ec°"* 2036% 2037" 2038 ec040% 2041* 204e# 204% c044e s04Se o046e 207%  204ax 
. 2050% 2051% 20S2x e2053% 2054s 205S* 2056 ~~ = 

PAT"R = 104417 * 8§1938 
PAT.OY O01SS6 * 1863# 1885 
PATRN 0015S2 . os 1698% 1853 1860 1863 42S7% 4261*% 4287%  4303% 
PATRNC 001SS4 13718 4261  44262% 4266s  4eeRe 
PATRNM 001SS0 13698 4254 4300 43020% 4307 #4310 431S* 4316% 4317 
PC = =~000007 1024s 2003% 200S*% 2008% 2062% 2712% 2759% 2762% 2779% 2799% 2804 2912%  2939% 

29S4% 3223% 3236% 32578 3e64* 3313% 3467% 3491% 3515*% 3538% 3558% 4089s  4eabs 
44 17% 4436% 44368% 4YU7 BS 4483% YS34% 4YS4GRS 4SSc# 4S92% 4608% 46 14% 46 18% 463% 
4780 46 S020% SO27% S072 

PCPRT 027552 4587s Seals 
PIRQ = 177772 10108 
PIRQVE= 000240 11048 y 
POPSP2= 022626 14298 1555 1598 1605 1611 1641 240% 2640 2670 3832 #3876 3881 388 
POP2SP= 022626 14288 1666 2925 3132 ###SoSO S0SS S061 S063 
PRO = 000000 1027% 
PRI = OO0040 10288 
PR = 000100 1029¢ 
PRI = GC1140 10308 
PRY = 000cu0 10318 
PRS = 000240 10328 

; PRE = 000300 10338 
PR7 = 000340 10348 . 
PSs =-:177776 10078 1008 1S86% 1739% 1765% 1647% 1898% 1957% 1959% 2143% 2395% 2413%  243c% 

| 2438% 24S4e 2539% e624% 2665% 2682% 2921% 2938% 3122% 3142 3863% 4130% 4147% 
| FS 177776 10088 2397%  3910% 
PWFEN = 000020 14449 1632 1763 18468 1980 2120 2145 2412 2433 2535 2619 2631 2632 

2634 2635 2917 2936 2937 3119 3140 3141 3718 3909 3927 3928 4065 

 PURFL = 002000 14388 2084 3590 36le 4024 4173 4221 4859 5053 S076 
, PWRMES 031661 5087 52318 



MIINDEC-11-02IRB-A MACYIL EercP32) O3-NOV-76 
OZIRBA.PL1 CROSS REFERENCE TABLE -- USEP SYMBOLS 

Oe?7b42 4779 $2318 
PWRVEC= 000024 10998 147S* 14768 47502 
QUBR = JON431 eee 2950 $2238 
RADA O1S444 35438 3550 S214 
RADA! 015500 2S47# 863548# 35528 
RASK 017130 3641 37738 3786 3791 
RCNTA 015264 35008 93507 S21} 
RCNTAl 015320 3504# 350Ss 35098 3516 
RCPAT  O2elb4e 4eS4s8 4318# S205 
RCPATI O216S4 4OS78 864259 4264 
ROPATL 021736 42718 4309 
RCPATR 021756 4255S 42e8Ss 
ROACA 015355 3$238 3520 
ROAC] O1S4l2 3S2e7# 328%  3S3e8 
ROCHR = 1O44ON 4997 $1598 
RODEC = !04406 3%8 3991 S16S8 
ROELA Oe0e44 3308 3983 51% 
ROELAY Oe1s14 41168 Sede 
ROELAO 021154 41308 5178 
ROELA2 Oelel6 41448 5199 
ROELA3 Oe03S2 be 39688 
ROELAN Oe03SE 39698 4004 
ROLIN = JO440S 4943 Si6e8 
REIC 023203 4642e@ 4655 
REMEND 001704 141Se =: 17308 
REMFF 000164 9sis 1 # 1500 1713 

%36 %38%  2%Se 4022 
Rew} 001674 14118 17e7# SOBS*# $107 
RELT O2e?634 4534 45448 
REMCTE 031640 3%40 S2318 

' REMSAR 001670 14098 1503 3639 3918 
REPET7 Ol2ell6 e7be e3ces 
REPMAN O14632 33528 
RESREG= 104410 4Y4Be 51718 
RESVEC= 000010 10948 
RETURN: 009207 14268 
RHIGH  OQ14624 3173% 3174 3176# 3391 
RINA 015100 8 | S187 
RINAL QO15134 # * 3MHb6le 3468 
RINIT (O21256 41598 Sel7 
RL Old 614622 3172e% 3177 317d) = 33195 
ROCTA 005350 e00is  Se2c 
POUTA 015172 34768 8 34863 5190 
ROUTAL 015226 S808 SNBie 8 34858 92 
RPATA 021772 42968 4305 4313 6193 

RO EeT E18 Oe" H5iee ! 

RSTMES 172} Sill boats 
/RSTRT 025120 2086 3e %14 4026 
RST1 025236 09S 1068 
RSTe 025172 cos4s 101 5103 

. RST3 O25 164 50928 10S 
RSTY 0251 5080 soees 
RTEMP Oj 17318 758% 1759% 17608 

2116 2848 2287 23078 
e9878# 2988% c99l# 3171s 

47518 

3800 

17e\% 
4S47 
S110# 

3938 

3252 

3238 

4175 

B10 
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4760# 

3920 

398 

33488 

4223 

47768 

3353 

2082 
4857 

4861 

2099# 
e322 
3217% 

4001 

2133 
$032 

5056 

2765 
C0644 

5078 

2106# 
2335% 
329% 

3eS8 0s 3e67 ss: 3283 
5083 SO86#  5109# 

50828 

2109. 210% =«alll 
2336 4«©=6©eb8S# §=6ebB6# 
3271# 3276 32% 

3588 

ellg 
2688 
3e99# 



rere 

OZIRBA.P11 

RTENP1 014630 

RTeMPe O0¢11S2 
RTEMPS 021150 
RO =~900000 

MAINDEC-11-DOIRB-A MACY]1 ¢7(732) 
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CROSS REFERENCE TABLE -- USER SYMBOLS 



START] O036S2 
STKLMT 

Bg E 
See

 
8 

Fr
ia
t 

# 

B 8 
cee

 
- 3 8 

SRE
RER

ERE
PES

 
a 8 8 

sre
e 

SoecE
AE 

ra
y 8 

S
E
R
R
E
 BE 

Cog
nos

! 
Ene

be 
BU 

D10 
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CROSS REFERENCE TABLE -- USER SYMBOLS 

Hole Hodze HoH HOMgH 4957 HOSGe  49G0H 49b1#  HG2e N9G3e SkbH O7I¥ 4972s 
W974 975 H87B 979 Solew B01} BOl4s 80)g © S017 S01B# S021 = Sega S02Ss 

# S033 S062 ‘ ge 81 
14598 =.1720 4781 

1619 1714 \7e4a = 1757 1604 elis) = 2733's 2758 =—s- 3908 4054 4187 = Si le 

13948 =: 1460 1699 1704# = =§61715 
11338 8 1459# 1483 148S# 1499 1$03# 17e2# 1768% 1910 2148 2166 2763 2913 
3639% = 4544 4549 4806 4824 

14108 3922 3925# 4190# 
41 

2647 2934 3138 39368 

10398 4544 

3604 3618 4038 4043 5038 i 8 g 14398 = §=:192e2 1 
S065 $2318 

1404s = 1S34 
4148 = 1499s 
140Se 615108 

3050 
13888 18eb# 

14028 8 61701# 
14038 1702 
13788 1823# 
3798 =: 182S# 
10 
10ie = 1473% §=61474% 

3 g ~
~
 Br
ae

 

q
@
 

-
_
 

W
H
 

G
@
 

Gw
) 

=
—
 ri G
J
 

om
e 

(v
e)
 

“
 

1567 1569 1S74 ey 1576 

1914# 1939% 1953 1983# 1991 

a2
 F é @ & 3 ™ 



MAINOEC=11-O02IRB-A 
CROSS REFERENCE TABL 021 Pil 

TRTYVEC= 000014 
TSTLST 004152 
TSTNO 1% a 
TST10 006336 
TSTe 006402 
TST3 006472 
TST4 006654 
TST4¥Q 006 
TST¥AL 007014 

T¥B8 007016 
TSTHC 007142 
TSTYD 007272 
TSTYE O07346 
TSTY 007440 
TST4G 007606 
TSTYGE O10044 
TST4GI 
TST4G@. 
TST4H 010060 
TST. 006720 
TST4L1 006574 
TSTS 010290 
TST6 011246 
TST? Ole274 
TST8 013130 
TTYEN = 

TTYTMP OO0!606 
T = 104400 

TYPECT= 004225 
TYPOC = 104401 

THR O01 
TO 001624 

TOIN Bovebe 
TOINT O05! 
TOINI = OO4SES 
TDIN2 OO4604 
TOLOP 005332 

2469 

1890 

E10 
O3-NOV-76 15:17 PAGE 123 

-- USER SYMBOL 

1758 «17728 

24798 

2078 2098 
COs 

15331556 
sep APAE 
2752 «2756 
29702981 
seue 33 

33 (3643 
3988 3989 
sa? 4593 

7 Sio4 
3235 3242 

1%3 1972 
1980 2004 
1969%  1970% 

19918 1992 



F10 
D7IRBR.P1L CROSS REFERENCE TABLE —- USER svmaats’ + PACE 14 
TOPINT= 004732 1823, 19088 1913 1926 ige4 

u¥sey = TAMase foes’ 8188 «18? = BIEB zene) 2e71aees «e982 23S 2S) aHN au 
go43, e855 S75 e577 e603 be eho abe =| e7OL 2816 e822 3127 

XFERNS 030571 360)" s2ais 
XFRCTL 017226 3648 38068 3809 3816 3834 
XICAR 001712 1418@ 3825 38c6# 3866 3904 
XICSHG 001716 14208 38278 38208% 3903 
XICSLT 001714 1419e 38178 3603 3827 3865 3902 
XICSR_ 001710 14178 3818% 382e# 3825 «= 3830 3864* = 3867" §=— 38824 §=—3887# §=— 3901 
XICSVT 001722 14228 3856# 1# 3905 
xICSVe 001724 14238 3859# 862% 

= 000100 W428 = 2347 2369 
XRIF = 000001 14488 1960 2095 = 2098) 6192917, «2927 3119-3128 «= 3571-3600 

3004 «3718-38640 «4018 «= 4034 = 4038 «= 4181 «=: 4230s 44 = 4869 = 48735068 
XTBMT = 100000 14528 1923, 3615. 4040 «= $057 
XTENP 001600 13818 4idee 41e4e =4ies = 4188 = 4192 
XTMPFL 001706 14168 3811 «= 3813 3819# = 38208 
XVEC_ 001720 14218 3848 4863850 38523856 7% 3858 
SBDAOR O0llee lle78 1346 1348 1349 1884# ebet ee7e# e274 eckg# 2291 2egge §=2301 2320 

2307 346k «8351 23668 «2974 = 410 e43S# «N49 BSS 72) 40) BuaSe «= 257% 
eS44# §=eS46 eSS6# 2558 2S76# 2591 2604% 2606 ebel# 2648 2663 2690 
2693% 2704 e7S4# e761 8 2919 2928 e951% 3124# 3129% 3131 

SBDOAT 001126 11298 1348 1466 «= 1886 §9=e274e «2918 e301# 23078 2328 2330 23518 23748 
24068 = e414# 862415 244Be 2456 2e46S# eS46% 2eS58% 2559 e578# 2579 2641%  26S2 

SCNTAG 001100 Hise ied 147114771478 
SCRLF 001161 divse 1339 16361800 21192771 32653315 371540594538 572459 
S020 4436 4HSB8 
SOECVL OeeSSe 4458 45048 

2988 ©2398 
SERFLG 1103 11188) 9=64S2e7% =8=64538 4798 4820 4YB2ee 4839 
SERMAX 001115 11e48 4839 
SERROR 1471 45268 
SERRPC 001116 11258 45318 4532% 4533 4538 4589 
SEPRTB 001164 11548 4582 
SERRTY 022670 4546 45728 

001112 11228 4538 
SFILLC 001154 114i8 S021 
SFILLS 001153 11408 
SCDAOR 001120 11268 
SGDOAT 001124 11088 1348 §=1349 «1895 2287" §=2789 2292 2299) «= 303% «= 23228 §= 23234 9233023498 

2364s 2409e 244de = c4s0e §=e4Sie §«o45Se «P4562 Hebe «= aSHee «= eSH4 = SSHe ©2556 00559 
25728 2576 2579 cbdGe c649% 26508 c6S1# 2652 cb80% 26838 e684 26878 
290 2695) 7028 

SHD = 00000! %5 966 
SHINUM 022336 14918 4390 4HOG) HLL 44188 
SICNT  OO1104 11198 4160 4828 4629 48318 4838 
SILLUP 023662 4750 «47838 
SITEMB OO1LI4 11238 Hoge 4538577 
SF O01 162 11468 = 45 4 4985 
SLONUM 022340 14928 4287, 4389-4398 44108 «44198 
SLPAOR 001106 iigde JN7Be  1B43e 2e70e 22BGE 23178 a3NHe 2363" © 2H30H 2NS0H SHON 2S73# 26798 
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OZIRBA.PI1 CROSS REF ABLE -- USER SYMBOL 

SLPERR 001.10 liels 
SMAIL = HeeeEE U 1490 4S36 4834 
SMXCNT Q24046 4832 48388 
HN 11398 ages . 
RCN | # 4 47408 

I # 4697% 47 4705% 47 16% 47428 
SOVER Oe4032 4807 4818 4830 48358 
$PRSS 001100 i168 1728 1819% eecS8# 27178 Y48eb 4839 

ion pesos 1434" uzsoe 4778 
SPWRNG 023652 47798 
SPLRUP 023602 4760 47658 
SQUES 001160 11448 84538 4901 4983 4985 
SRRND s Oeee le 4OB6 43848 
SROCHR O0ce4050 4gSee 5157 51S9 
SRDOEC 024370 49378 $163 5165S 
SROLIN OQe42Se 4893@ 5160 Slbe 
SROOCTs skeaee 5163 
SRESRE 022154 43578 5171 
$ROA = BeeEHE U 5172 
SSAVRE 022116 43408 S166 S168 
SSAVRE 023666 4759% 4765 4766% 4767% 47858 
§$SB82D Oe234e 2996 3318 44348 
SSCOPE 023670 1469 48058 
SSETUP= 000017 14588 1469 1471 1473 1475 1477 1478 
$STUP = 177777 14S88 

; SSVLAD 024022 4815 48338 
SSWR = 164000 S28 96S 1143 1144 1477 1478 1479 4YSi28 4S23 4530 4534 4536 4538 

4782 47888 4799 4800 480! 4802 4805 4818 4820 4Bel 4822 4823 4YBOY 
. 4835 4838 
SSKRMK= 000000 4 
STimMES 001156 11438 3861477 ® 2316% 2343 e362# 2487% 48238 4829 4832% 4838 
STKB 001144 11368 2106 3622 4047 4879 
$TKS 001142 11358 162e8% 1762% 2071% 2104 2i46# 238% 2753% 3620 4O4S 4163% 4877 
STN = 000001 9658 
STNPUR 022502 4463 4464 44UBY g 
STPB 001150 11388 1702 173S* 1933% 2109% 305S* 3629% 4OSO# SO31# 
STPFLG 001155 1142e S008 
STPS 001146 11378 #81701 17K8% 1912 193S*  1938% 2107 30S4# 3627 4048 5029 
STRAP 9425272 1473 $1288 
STRP = CO9034 51368 5137 5138 Si¥ee $149 S150 SiSis 5152 S1S3 Sis4e 5155 5156 51578 

S158 S189 Sis0e 5161 5162 $1638 S!64 S165 Si66*e 5167 S168 51698 $170 
S171 $1728 S174 S175 51768 $177 5178 51798 5180 S181 51828 5183 S184 
S18Se 5186 5187 5188s 5189 5190 $1918 $192 $193 51948 85195 51% 51978 
5138 $1399 Sc00e S20! Se038 S204 S205 Se068 S207 5208 Se098 S210 
Sell Seles Selig S214 S21S8 S216 S217 Selse S219 S2e0 Seels  Seee S2e3 
Seeds 8 §=S2e5 S226 Se278 S229 $2308 

STRPAD 025314 §133 51468 
STSTNM 001102 11178 4538 4798 4833% 4835 4839 
STTYIN O624360 4894 4895 4912 49178 
STYPENs #eee82 UJ £157 
STYPDS= #eeee% U 5157 
$TYPE 1717 Sooss 5136 5147 
STYPOC 023332 46968 S148 5150 
STYPON 023346 4695 46988 S156 
STYPCS 023306 46918 S153 
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SXTSTR 023700 
SOFILL 023531 
SYOCAT= eeeeee U 
. = 032054 

MACYI1 er (732) 
H10 
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CROSS REFERENCE TABLE -- USER SYMBOLS 

1114 
1867 
2846 
3126 
3529 3544 
366! 
3933 
4617 
5099 52358 

1562 
2073 
3008 
3453 
3625 
3682 
4053 
49178 
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CONMEN 18 
ENOCOM 1s 
ERROR 10058 

2u77 
ESCAPE 18 
GETPRI ls 

T 18 
NEWTST 18 
OP ls 
SH 18 

REPORT ls 
SCCPE 10068 

2633 
SETPRI # 
SETTRA # 

5188 
TUP 18 

SKIP ls 

SPACE 11088 8 
eran 18 

4921 
SWRSU ls 
TRNTRP 51368 
TYPBIN 1s 
TYPDEC 1s 
TYPNAM ls 
TYPNUM ls 
TYPOCS ls 
TYPOCT le 

4604 
TYPTXT 1s 
SSCMRE 11068 
SSCNTM §=©11068 
$SESCA 18 
SSNEWNT ls 
SSSET 51368 

5189 
SSSKIP is 
- EQUAT 1s 
- HEADE 1s 
-KT1L ls 
. SETUP 18 
. SWRHI 1s 
- TRMTR 9508 
-SACTI 1s 
. SAPTB ls 
. SAPTH ls 
- SAPTY is 
- SASTA 1 
- SCATC 1s 
- SCHTA 18 
- S0BeD 1s 
- $0820 ls 
-SOIV 18 
- SEOP le 

MACYI1 7 (7232) 
CROSS REFERENCE TABLE -- MACRO NAMES 

~
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0
 

Ww
 

OS# 
OSs 

OSs 

$=
0 

p
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fa
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Qu
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Lo
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con
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oe
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Me

 g
O
 

e
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AR
 

A 
e
e
 

@
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9508 
9498 
9Si8 

1892 
es49 

4362 
4341 

2278 
2709 

5148 
S194 
1463 

1106 

1601 

97 
1105 
444g 

2277 
e562 

1147 

1797 

ee9S 
e585 

47; 
47 

2334 

5154 
5200 

4321 

2780 

5155 
S201 

2304 
e594 

4973 
4939 

e356 

5157 
5203 

4371 

3226 

5158 
5204 

2333 
2609 

2379 

5160 
$206 

4421 

3233 

I10 
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2354 
e628 

2391 

5163 
S203 

444 

3240 

5164 
$210 

2377 
2655 

2420 

S166 
S2le 

4515 

3247 

5167 
$213 

2389 
2671 

4S56 

3254 

5170 
S216 

2401 
2698 

4664 

3878 

5174 
$219 

2418 
2707 

ess1 

$176 
Se2l 

4744 

3939 

5177 
S2ee2 

2441 

2564 

5179 
S224 

4791 

4091 

2459 

25399 

S182 
5227 

4841 

4103 

5183 
S2e8 

2468 

able 

5185 

4884 

4588 

$186 
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OZIRBA.P1! CROSS REFERENCE TABLE -- MACRO NAMES 

.SERRO te 9508 4514 
"SERRT le 69499 
“SMULT le 
” SPOLE le 949" = 4742 
" SRAND le 9Sia 4370 

|» SRODE 1s 9508 4920 
“ SROOC 18 
 §READ le 9508 

| 7 §Reaz le 
_ SSAVE ig ls 4320 
"$582 le Sie 4420 
"$820 le 
“§SCOP le 9508 4790 

| [SS1Ze Ie 
" SSUPR lt 
"STRAP ie S08 S117 

| LSTYPB is 
' “STYPD 18 
"$TYPE 1g ©9498 
“§TYPO le S498 4663 
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ADC 3185 
ADD 1508 

MACYI1 EF (732) 
K10 
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MAINDEC-11-DZIR8-A 
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CLRB 
CMP 1466 

MOV 1459 

4-4-9 

5533 
3550 
3383 
4784 
4964 

229 

S15 
3603 
4o04 
4809 
4967 

MACY11 €7 (732) 

e40e 

304 
3808 
4037 
4815 

03-NOV-76 

Pane odo 

3878395 
3809 3816 
4O44 4058 
4818 4872 

1493 1589 
1727 1768 
1828 18 
2094 2143 
2454 C464 
2857 29e1 
3142 3166 
3700 3735 
4¥O64 4147 
4947 SO41 
4822 4907 
1S36 1567 
2256 22392 
2789 2795 
3191 3195 
3646 3649 
3841 3850 
4259 4264 
elel ele3 

2393 3061 
4119 4121 

7hi 4783 
ri 1893 

~ 3053 3h 
yd: 4 CD) 
4767 4828 

1720 1770 
27e0 2733 
3656 3653 
3764 3767 
4194 4223 
2762 2772 
4436 4S34 
1470 1471 
1491 1492 
1530 1S40 
1585 1586 
1644 1649 
1681 1685 
1739 1744 
1843 1845 

L10 
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2469-2586 
338, S028 
3824 «3831 
4063 4304 
ug7h «=: 4902 

1631 1640 
1793173 
1936 «183 
2191 2303 
5631 8539 
592g 3929 
3170 «B71 
3788 ©3868 
Wag2 4302 
soss S064 
4980 
1569 «1597 
2328 «©2330 
5800  Ba07 
3201 3276 
3654 3672 
3862 3875 
a4y75 BIB 
2859 3657 

3087 3187 
4134 4136 

S010 SOS 
i902 s«1983 
3106 = s-3i21 
3619 3869 
Weed = S044 

1804 1870 
2758 32934 
36623665 
aoe | a39 
2739-2054 
GSuea | 592 
lavee 1473 
1489-* 1503 
isdi + 1848 
1894 + 1596 
esi $ 1652 
1689 | 1691 
i745 | 1758 
1g48 |} 1849 
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1900 1906 



MAINOEC-11-D2IRB 
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-A MACYII er (7223 

an 
$33 
3554 
3348 
4171 
4979 
3620 

4634 

1124 
2900 

Nia 
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Pll CROSS REFERENCE TA3LE -- PERMANENT SYMBOLS 

Seed S226 See? 5229 $230 $23! 
1106 1147 

975 3392 3409 343i 
99 979 1091 1109 11$0 1431 1450 4324 

4794 4B44 4924 4988 Slel $139 

975 376 977 1116 1119 1120 liel llee 
1132 4133 1134 1346 1348 1349 3375 3376 
3384 3365 6 3387 3388 3289 3392 3393 
34C1 242 3403 3404 3405 406 3409 3410 
3418 3419 3420 Nei s4ee 3423 3431 3432 
ot J441 3442 3443 S444 3445 4099 4418 
4655 4657 4658 474 4779 4781 4982 

DETECTED: O 
T GLOBALS GENERATED: 0 

RBA. SEQ/SOL/CRE /PAGNUM/NL : TOC=SYSMAC.81,O0ZIRBA.P11 
35 $1 8 SE 
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