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IDENTIFICATION 

PRODUCT CODE: MATNDEC-11-DZDME-A-D 

PRODUCT NAME: DOCMP MODE LINE UNIT TESTS 

DATE: APRIL 1976 

MAINTAINER: CIAGNOSTICS 

AUTHOR: FAY BRSHAW 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT SE CONSTRUED AS A_COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. OIGITAL EQUIPMENT CORBORATION ASSUMES 
NO. RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS 
DOCUMENT. 

THE SOFTWARE DESCRISED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE 
TERMS OF SUCH LICENSE. 

DISITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSISILIT: FOR 
THE USE OR RELIABILITY OF ITS SOPTWARE ON EQUIPMENT THAT [5 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1976 BY DIGITAL EQUIPMENT CORPORATION 
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ABSTRACT 

THE FUNCTION OF THE DMC1L DIAGNOSTICS IS TC VERIFY THAT THE 
OPTION OPERATES ACCORDING TO SPECIFICATIONS. THE DIAGNOSTICS 
VERFIY THAT THERE ARE NO MALFUNCTIONS AND THE ALL OPERATIONS 

THE DMCLL ARE CORRECT INCITS ENVIRONMENT. 

PARAMETERS MUST BE SET UP TO ALERT THE OIAGNOSTICS i THE 
OMC11 CONFIGURATION. THESE PARAMETERS ARE CONTAINED IN THE 
STATUS TABLE AND ARE GENERATED IN TWO WAYS: 1) MANUAl 
INPUT - T OPERATOR ANSWERS QUESTIONS. 2) GUTUSIING < THE 
PROGRAM DETERMINES THE PARAMETERS AUTOMATICALLY. 

OME T STS. THE pc it NIT (M8201 OR MB202). IT 
52M E/RE TS « THE OMC LINE UNIT REGISTERS. IT 

CKS FOR WOAOBER TRANEHI TER, RECEIVER, AND SCC OPERATION IN 
boc MODE. THE MODEM SY&NALS ARE” ALSO CHECKED. DZDME 

T 

ph
 

9 
4 

RES A DMC MICRO-PROCESSOR (M8200 OR M8204) TO RUN FOR 
rte SE A _TURN-AROUND CONNECTOR SHOULD BE RSTALLES 

HOWEVER THE DIAGNOSTIC WILL RUN WITHOUT IT (SOME TESTS ARE 
SKIPPED) 

CURRENTLY THERE ARE FOUR OFF LINE DIAGNOSTICS THAT ARE TO SE 
RUN IN SEQUENCE 10 “ENSURE THRT IF aN ERROR SHOULD OCCUR IT 
WILL BE DETECTED AT AN EARLY STAGE. 

NOTE: ADDITIONAL DIAGNOSTICS MAY BE ADCED IN THE FUTURE. 

THE FOUR DIAGNOSTICS ARE: 

DedMc [REV] BASIC W/R AND MICRO-PROCESSOR TESTS i. 
@. UclME [REV] COCMP LINE UNT 
3: O2DMF [REV] BE STUFF LI 

~4
 

4
 

er
y:
 

wc
 

4
 

wn
 

TSTUPP LINE UNIT TESTS 
O20m3 (REV) JUMP AND FREE-RUNNING TESTS (HEAT TEST TRPE 

REQUIREMENTS 

EQUIPMENT 

ANY POP11 FAMILY CPU (EXCEPT AN LSI-11) WITH MINIMUM SK MEMORY 
85° 33. (0R EQUIVALENT 
DMC I=AO (MS200) OR AN TOP (ma204) 
DMC11-DA OR OMCLI-MO OR OMCLI-MA 
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STORAGE 

PROGRAM WILL USE ALL BK OF MEMORY EXCE®T WHERE ABL AND 
BOOTSTRAP LOADER RESIDE. LOCATIONS 1500 THRU 1640; CONTAIN 
THE “STATUS TASLE” INFORMATION WHICH IS GENERATED AT START OF 
DIAGNOSTICS BY MANUAL INPUT (QUESTIONS) OR AUTOMATICALLY 
(AUTO-SIZING). THIS AREA IS AN OVERLAY AREA AND SHOULD NOT 
ALTERED BY THE OPERATOR. 

LOADING PROCEEDURE 

METHOD 

ALL PROGRAMS ARE IN ABSOLUTE FORMAT AND ARE LOADED USING 

BE 

THE 
ASSOLUTE LOADER. NOTE: IF THE DIAGNOSTICS ARE ON A MEDIA SUCH 
AS DISK ,MAGTAPE DECTAPE, OR CASSET FOLLOW _INSTRUCTIONS TE; 
FOR ne MONITOR WHICH HAS BEEN PROVIDED ON THAT SPECTETC 

ABSOLUTE LOADER STARTING ADORESS #500 

MEMORY # SIZE 

4K 17 
Sk 37 
l2k Ss? 
1&K 77 
20K 117 
o4kK 137 
28k 157 

PLACE ADORESS OF ABS LOADER INTO SWITCH REGISTER. 
(ALSO PLACE ‘HALT’ SW UP) 

DEPRESS *LORD ADORESS’ KEY ON CONSOLE AND RELESSE. 

DEPRESS *START KEY*® ON CONSOLE AND RELEASE (PROGRAM SHOULD N ciwes 
BE LOADING INTO CPU) 

~ 
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STARTING PROCEEDURE 

SET SWITCH REGISTER TO 000200 
a *LOAD ADDRESS’ KEY AND RELEASE 

TO ZERO FOR "AUTO SIZING’ OR SWR BITO=1 FOR MANUAL 
iheur ‘guest ONS) OR SWR BIT7=1 TO USE EXISTING PARAMETERS 
ET UP BY RB PREVIOUS START OR A PREVIOUSLY RUN OMC11 

DIAGNOSTIC. 
D. DEPRESS ‘START KEY’ AND RELEASE. THE PROGRAM WILL TYPE 

MAINDEC NAME AND PROGRAM NAME (IF THIS WAS THE FIRST START 
UP OF THE PROGRAM) AND ALSO THE FOLLOWING: 

MAP OF DMC11 STATUS 

PC CSR STATL STAT@ STATS 

O
w
r
D
 

QO 149310 177777 900000 
QO 145320 177777 Q00080 

THE PROGRAM WIL *R’ AND PROCEED TO RUN THE DIAGNOSTIC. 
THE ABOVE IS ONLY AN EXAMPLE. THIS WOULD INDICATE THE STATUS 
TABLE STARTING AT ADD. 1500 IN THE PROGRAM. IN THIS EXAMPLE 
THE TABLE CONTAINS THE INFORMATION AND STATUS OF TWO OMC11°S. 
THE STATUS TRBLE MUST SE VERIFIED SY THE USER IF AUTO SIZING 
A eines FOR INFORMATION OF STATUS TABLE SEE SECTION 8.4% FOR 

IF THE DIAGNOSTIC WAS STARTED WITH SWOO=1 INDICATING ie 

1 
I 

L 

PARAMETER INPUT THEN THE FOLLOWING SHOWS AN EXAMPLE 0 
QUESTIONS ASKED AND SOME EXAMPLE ANSWERS: 

HOW MANY DMC11°S TO BE TESTED?) 

01 
€5R ADDRESS? 160 
VECTOR ADDRESS? 
BR PRIORI Y LEV (4.5. 6.7395 
DOES MICRO-PROCESSOR Wave® Abas CY OR NIN 
WHICH LINE UNIT? IF NONE TYPE “N", IF MO2O01 TYPE “1", IF 
Meen2 TYPE “2"?) 
1S THE LOOP BACK CONNECTOR ON?Y 
SWITCH PACB1 (DDCMP LINE®)?377 
SWITCH PACwe (8873 BOOT ADD) 7377 

FOLLOWING THE QUESTIONS THE STATUS MAP IS PRINTED OUT AS 
DESCRIGED REOVE, : The INFORMATION pbost's ne. starts “ult 

e i 

Bcd” AND SUBIER  CUTOMSTZING) THEN RO SUES SIONS GRE SLED 
BND ONLY THE STATUS-MAP IS PRINTED OUT. IF AUTO-SIZING IS 
USED THE STATUS INFORMATION MUST BE VERIFIED TO BE CORRECT 
(MATCH THE HARDWARE). IF IT DOES NOT MATCH THE HARDWARE THE 



FOL 

DIAGNOSTIC MUST BE RESTARTED WITH SWOO=1 AND THE GUESTIONS 
ANSWERED. 
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193 PAGE § 
134 
13s 
138 4.1 CONTROL SWITCH SETTINGS 

i3s SW 1S ae: HALT ON BARB 
iss SW 14 SET: LOOP ON CURRENT TEST 
200 SW 13 SET: INHIBIT ERROR PRINT OUT . 
201 SW le SET: INHIBIT TYPE OUT/ABELL ON ERROR. 
eve SW 11 SET: INHIBIT ITERATIONS. (QUICK PASS) 
e0 SW 10 SET: ESCAPE TO NEXT TEST ON ERROR 
E04 SW 09 SET: LOOP WITH CURRENT DATA 
ev SW O08 SET: CATCH ERROR AND LOOP ON IT 
208 SW O7 SET: USE PREVIOUS STATUS TABLE. 
207 SW O06 SET: HALT IN ROMCLK ROUTINE BEFORE CLOCKING 
<08 MICRO-PROCESSOR 
209 SW OS SET: RESERVED 
21c SW 04 SET: RESERVED 
ell SW O03 SET: RESELECT DMC11°S DESIRED ACTIVE 
ei2 SW Qe SET: LOCK ON SELECTED TEST 
213 SW Ql SET: RESTART PROGRAM AT SELECTED TEST 
el4 SK OO SET: BUILD NEW STATUS TABLE FROM QUESTIONS. (‘IF SWO7=0 
elS AND SWOO0=0 A NEW STATUS TABLE IS BUILT BY 
21g . _. AUTO-SIZING) 
ear & 

els SWITCH O& AND 08-15 ARE DYNAMIC AND CAN SE CHANGED AS NEEDED . 
£19 WHILE THE DIAGNOSTIC IS RUNNING. SWITCHES 00-03 AND SWITCH 07 
ged ARE STATIC, AND ARE USED ONLY ON STARTING OR RESTSRTING THE 

DIAGNOSTIc. 
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SWITCH REGISTER OPTIONS (AT START UP) 

SW Ql 

SW O02 

SW O3 

METHOD: 

RESTART PROGRAM AT SELECTED TEST. IT IS STRONGLY 
SUGGESTED THAT AT LEAST ONE PASS HAS BEEN MADE rs 
TRYING TO SELECT A 438 THE REASON BEING IS THAT THE 
PROGRAM HAS TO CLEAR AREAS AND SET UP PARAMETERS. 
WHEN THIS SWITCH IS USED THE DIAGNOSTIC WILL ASK TEST 
NO.” ANSWER BY TYPING THE NUMBER OF THE TEST DESIRED 
— RETURN TO BEGIN EXECUTION AT THE SELECTED 

LOCK ON SELECTED TEST. THIS SWITCH WHEN USED WITH 
SWO1 WILL CAUSE THE PROGRAM TO CONSTANTLY LOOP ON THE 
SELECTED TEST. HITTING ANY KEY ON THE CONSOLE WILL 
LET IT ADVANCE TO THE NEXT TEST AND Loe UNTIL A KEY 
IS HIT AGAIN. IF SWOe=0 WHEN SWOl IS USED. THE 
PROGRAM WILL BEGIN AT THE SELECTED TEST AND CONTINUE 
NORMAL OPERAPIONS. 

RESELECT DMC11°S DESIRED ACTIVE. PLEASE NOTE THAT A 
MESSAGE IS TYPED OUT FOR SETTING THE SWITCH REGISTER 
EQUAL TO HCL" 5 aCTIVE. THIS MEANS IF THE SYSTEM HAS 
FOUR OMC1IS- BITS 00,01,02,03 WILL 8€ SET IN LOC 
‘DMACTV’ FROM THE sutton’ REGISTER. USING THIS 
SWITCH(SWOO) ALTERS THAT LOCATION: THEREFORE IF FOUR 
DMC11S ARE IN THE SYSTEM #***D0 NOts** SET SuITCHS 
GREATER THAN SW O03 IN THE UP POSITION. THIS WOULD BE 
A FATAL ERROR. 00 NOT SELECT MORE ACTIVE DMC1IS THAN 
THERE IS INFORMATION ON IN THE STATUS TASLE. 

A: LOAD ADDRESS 200 
8: START WITH SW OO=1 
C: PROGRAM WILL TYPE MESSAGE 
D: SET A SWITCH FOR EACH DMC DESIRED ACTIVE. 

EXAMPLE: IF YOU HAVE 4 DMC'S BUT ONLY WANT T 
RUN THE FIRST AND THE LAST SET SWR BITS CO AND 

= 1. PRESS CONTINUE 
E: NUMBER (IF VALID) WILL SE IN DATA LIGHTS 

(EXCLUDING 11705) 
F: SET WITH- ANY OTHER SWITCH SETTINGS DESIRED. 

PRESS CONTINUE. 
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DYNAMIC SWITCHES 

ERROR SWITCHES 

i. SW 12 DELETE PRINT OUT/BELL ON ERROR. 
e. SW 13 DELETE ERROR PRINTOUT. 
3. SW 15 HALT ON THE ERROR. 
‘. SW 08 GOTO BEGINNING OF THE TEST(ON ERROR). 
$. SW 10 GOTO NEXT TEST(ON ERROR). 

SCOPE SWITCHES 

1. SWOS HALT IN ROMCLK ROUTINE  SEFORE CLOCKING 
MICRO-PROCESSOR INSTRUCTION. THIS ALLOWS THE 
OPERATOR TO SCOPE A MICRO-PROCESSOR INSTRUCTION IN 
THE STATIC STATE BEFORE IT IS CLOCKED. HIT 
CONTINUE TO RESUME RUNNING. 

2. SNOS (IF ENABLED BY *SCOP1’) ON AN ERROR; IF AN ‘a’ IS 
PRINTED IN FRONT OF THE TEST NO. EX. #TEST NO. 
10) SWOS IS INCORPORATED IN THAT TEST AND 
THEREFORE SWO9 IS USUALLY THE BEST SWITCH FOR THE 
SCOPE LOOP (SWi4=0, SWi0=0, SWO9=1, SWO8=0). IF 
5WO9__IS NOT ENABELED; AND THERE’ IS A HARD ERROR 
(CONSTANT); SWOS IS ‘BEST.  (SW14=1,0, SwW1O=0, 
SWO9=0, SWOS=i). FOR INTERMITTENT ERRORS; —SWl4=] 
WILL LOOP _ON TEST REGUAROLESS OF ERROR’ OR NOT 
ERROR. (SW14=1, SW10=G, SWO3=0, SWOS=1,0) 

3. SW11 INHIBIT INTERATIONS. 
4: SW14 LOOP ON CURRENT TEST. 

STARTING ADDRESS 

STARTING ADORESS IS AT 000200 THERE ARE NO OTHER STARTING 
RDDRESSES FOR THE DMC11 DIAGNOSTICS. (SEE SECTION 4.2) 

NOTE: IF ADDRESS 000042 IS NON-ZERO THE PROGRAM ASSUMES [IT 
TS UNDER ACT11 OR XXDP CONTROL AND WILL ACT 
ACCORDINGLY AFTER ALL AVAILABLE DMC11°S ARE TESTED THE 
PROGRAM WILL RETURN TO ‘XXDP’ OR ‘ACT-11°. 

OPERATING PROCEDURE | 

WHEN PROGRAM IS INITIALLY STARTED MESSAGES AS DESCRIBED IN 
SECTION 4.0 WILL GE PRINTED, AND PROGRAM WILL BEGIN RUNNING 
THE DIAGNOSTIC 
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PROGRPM AND/OR OPERATOR ACTION 

THE TYPICAL APPROACH SHOULD BE 

4. HALT ON ERROR (VIA SW 1S=1) WHEN EVER AN ERROR OCCURS. 
: CLEAR SW 15. 

. SET SW 14: (LOOP ON THIS TEST) 
SET SW 13: (INHIBIT ERROR PRINT CUT) 

THE TEST NUMBER AND PC WILL BE TYPED OUT AND POSSIBILY AN 
ERROR MESSAGE (THIS DEPENDS ON THE TEST) TO GIVE THE OPERATOR 
AN IDEA AS TO THE SOURCE OF THE PROBLEM. IF IT IS NECESSARY 
TO_KNOW MORE INFORMATION CONCERNING THE ERRCR REPORT; LOOK IN 
THE LISTING FOR_THAT TEST NUMBER WHICH WAS TYPED OUT AND THEN 
NOTE THE PC OF THE ERROR REPORT THIS WAY THE EXACT FUNCTION OF 
THE TEST CAN BE DETERMINED. 

ERRORS 

AS DESCRIBED PREVIOUSLY THERE WILL ALWAYS BE A TEST NUMBER AND 
PC TYPED OUT AT THE TIME OF AN ERROR (PROVIDING SW 13=0 ANS SW 
le=0). IN MOST CASES ADDITIONAL INFORMATION WILL BE SUPPLIED 
MR Bs ERROR MESSAGE TO GIVE THE OPERATOR AN INDICATION OF 

ERROR RECOVERY 

IF FOR SOME REASON THE OMC11 SHOULD "HANG THE BUS’ (GAIN 
CONTROL OF BUS SO THAT CONSOLE MANUAL FUNCTIONS ARE INHIBITED) 
AN INIT OR POWER DOWN/UP_IS NECESSARY FOR OPERATOR TO REGAIN 
CONTROL OF CPU. IF THIS SHOULD HAPPEN; LOOk_ iN A @CATION 
*TSTNO’ (ADORESS 1226)FOR THE NUMBER OF THE TEST T_ WAS 
RUNNING AT THE TIME OF THE CATASTROPHIC ERROR. IN THIS WAY 
THE OPERATOR WILL HAVE AN IDEA AS TO WHAT THE DMC11 WAS DOING 
AT THE TIME OF THE ERROR. 

RESTRICTIONS 

STARTING RESTRICTIONS 

SEE SECTION 4. (PLEASE) 
STATUS TABLE SHOULD BE VERIFIED REG GUO ES OF HOW PROGRAM WAS 
STARTED.. ALSO I? IS IMPORTANT TO USE THIS LISTING ALONG WITH 

“THE INFORMATION PRINTED ON THE Fy TQ COMPLETLY ISOLATE 
PROBLEMS. 
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OPERATING RESTRICTIONS 

THE FIRST TIME A DMC11 DIAGNOSTIC IS LOADED INTO CORE AND RUN 
THE STATUS TABLE MUST BE SET UP. THIS IS DONE BY MANUAL INPUT 
(SWO0=1) OR BY AUTOSIZING (SWO0=0 AND SWO7=0). THEREAFTER 
HOWEVER THE STATUS TABLE NEED NOT BE SETUP BY SUBSEQUENT 
RESTARTS OR EVEN LOADING THE NEXT DMC DIAGNC “iC BECAUSE THE 
STATUS TABLE IS OVERLAYED. THE CURRENT rARAMETERS IN THE 
STATUS TABLE ARE USED WHEN SWO7=1 ON START UP. 

HARDWARE CONFIGURATION RESTRICTIONS 

ONC1: (MS200)- JUMPER Wl MUST BE IN, AND SWITCH 7 OF E7& MUST 
BE if! THE OFF POSITION. 

IOP(MS8204)- JUMPER Wl MUST BE IN. 

LI'%e UNIT(M8201)- JUMPERS Wi, We, AND WY MUST BE IN. JUMPERS 
ea roe WS MUST BE OUT. SWS OF E26 MUST BE IN THE ON 

LINE UNIT (M8202)- JUMPER Wl MUST BE IN. SWS OF E26 MUST BE 
IN THE OFF POSITION. 

MISCELLANEOUS 

EXECUTION TIME 

ALL OMC11 DEVICE DIAGNOSTICS WILL GIVE AN *END PASS’ MESSAGE 
(PROVIDING NO ERRORS AND SWl2=0) WITHIN 4Y-MINS. THIS IS 
ASSUMING SWl1l=1 (DELETE ITERATIONS) IS SET TO GIVE THE FASTEST 
POSSIBLE EXECUTION. THE ACTUAL EXECUTION TIME DEFENDS GREATLY 
gt Te POP11 CPU CONFIGURATION AND THE AMOUNT OF MEMORY IN THE 

PASS COMPLETE 

NOTE: EVERY TIME THE PROGRAM IS STARTED; THE TESTS WiLL RUN 
AS IF SW11 (DELETE ITERATIONS) WAS UP ane” THIS IS_TO 
"VERIFY NO HARD ERRORS’ AS SOON AS POSSIBLE. HEREFORE THE 
FIRST PASS -EACH TIME PROGRAM IS STARTED- WILL BE A "QUICK 
PASS’ UNTIL ALL DMC11°S IN SYSTEM ARE TESTED. WHEN THE 
DIAGNOSTIC HAS COMPLETED A PASS THE FOLLOWING IS AN EXAMPLE OF 
THE PRINT OUT TO BE EXPECTED. 

END PASS OZDMC CSR: 175000 VEC: 300 PASSES: 000001 
ERRORS: 000000 

NOTE: THE PASS COUNT AND ERROR COUNTS ARE CUNMUL ITIVE. FOR 
EACH DMC11 THAT IS RUNNING, AND ARE SET TO ZERO ONLY 
WHEN THE DIAGNOSTIC IS STARTED. THERE OBE RETER AN 
OVERNIGHT RUN FOR EXAMPLE, THE TOTAL PASSES AND ERRORS 
FOR EACH DMC11 SINCE THE DIAGNOSTIC WAS STARTED ARE 
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KEY LOCATIONS 

RETURN (1214) CONTAINS THE ADDRESS WHERE PROGRAM WILL RETURN 
WHEN ITERATION COUNT IS REACHED OR IF LOOP ON 
TEST IS ASSERTED. 

NEXT (1216) CONTAINS THE ADDRESS OF THE NEXT TEST TO BE 
PEFORMED. 

TSTNO (1226) CONTAINS THE NUMBER OF THE TEST NOW BEING 
PEFORMED. 

RUN (1316) THE BIT IN ’RUN’ ALWAYS POINTS TO THE DMCi1 
CURRENTLY BEING TESTED. EXAMPLE: (RUN) 
1302/0000000001000090 MEANS THAT DMC1i NO.06 
IS THE DMC11 NOW RUNNING. 

OMCROO-DMCR17 
DMSTOO-DMST17 
(1500)-(1649) 

THESE LOCeT INS CONTAIN THE INFORMATION NEEDED 
TO_ TEST UP TO 16 (DECIMAL) ed Sa SEQUENTIALY. 
THEY CONTAIN THE  CSR,VECTOR AND STATUS 
CONCERNING THE CONFIGURATION OF EACH DM¢11. 

DMACTV (1306) EACH BIT SET_IN THIS LOCATION INDICATES _THAT 
THE ASSOCIATED DMC1I WILL BE TESTED IN TURN. 
EXAMPLE: (DMACTV) .1276/00009000000i1111 MEANS 
THAT OMC11 NO. 00,01,02,03.04 WILL BE TESTED. 
EXAMPLE: (DMACTV) "1276/0000000000010001 MEANS 
THAT OMC11 NO. 00,04 WILL BE TESTED. 

DMCSR (1402) SONTAINS THE CSR OF THE CURRENT OMC11 UNDER 

*STATUS TABLE’ (1500-1640) 

THE TABLE IS FILLED BY AUTO SIZING OR BY THE MANUAL PARAMETER 
INPUT (QUESTIONS? AS DESCRIBED PREVIOUSLY. ALSO IF DESIRED SY 
USER;_ THE LOCATIONS MAY BE_ALTERED BY HAND (TOGGLED IN) TO 
SUIT THE SPECIFIC CONFIGURATION. 

THE EXAMPLE ioaid ‘ a yee CONTAINS INFORMATION FOR 
TWO DMC11°S. THE TABLE CONTAIN. UP TO 16 OMC11°S. 
a ali THE MAP IS A BESCRIPTION OF THE BITS FOR EACH MAP 

MAP OF DMCi1 STATUS 

PC CSR STATL STAT2 STATS 

001500 169010 145310 177777 og0000 
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PAGE 1! 

EACH MAP ENTRY CONTAINS 4 WORDS WHICH CONTAIN THE STATUS 
INFORMATION FOR 1 DMCIL. THE PC SHOWS WHERE IN CORE MEMORY 
THE FIRST OF THE 4 WORDS {$. IN THE EXAMPLE ASOVE THE FIRST 
OMe’S STATUS IS IN LOCATIONS, 1500 1528 1504, AND 1506. THE 
SECOND OMC STATUS IS LOCATED A 1310, 1Si2, 1614, AND 1516. 
THE INFORMATION CONTAINED IN EACH 4 WORD ENTRY {S$ DEFINED AS 
FOLLOWS: 

CSR: CONTRINS OMC11 CSR ADDRESS 

STATI: BITS O0-G8 1S ONCL1 VECTOR ADDRESS 
TIS=1 MICRO-PROCESSO 

BI yies4 NICROMPROCESESR HAS eRoN 
BITI4=1 TURNAROUND CONNECTOR IS ON 
BIT14=0 NO TURNAROUND CONNECTOR 
BIT13=0 LINE UNIT IS AN MB2OL 
BTi3=1 LINE UNIT 1S AN Mazde 
BiTi2=1 NO LINE UNT 
Bits 08-11 IS OmCi] BF PRIORITY LEVEL 

STATZ: LOW BYTE IS SWITCH PAC#L_(DOCMP LINE NUMBER 
HIGH BYTE IS SWITCH Face? (SM@73 SOOT ACE 

STATS: NOT USED 
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3.8 METHOD OF AUTO SIZING 

FINDING THE CONTROL STATUS REGISTER. t b
e
 

THE AUTO-SIZING ROUTINE FINDS A OMC11 AS FOLLOWS: IT STARTS 
AT Pr a Ty Apo AND TESTS ALL AD aa IN_ INCREMENTS OF 19 UF 
TO_AND INCLUDING ADORESS 167760. HE ADDRESS DOES NOT et 
SO e eee MRIne TE BORE. THE FIRST EROM eooRESS Is URITTE! 
79.8 a THEN IT [5 READ BACK. IF IT CONTAIN # of 

e268 OMCTI Has BEEN FOUND, IF NOT, # Agnes i 

P fae "BRE PERFORMED AT THIS POINT TO DETERMINE ei LINE 

+) WHY Me i Tate E MUST BE Vv yERIE FIED ay THE MOSER “BND IF 
ANY a ION DOES whe 
DIAG sneetiC MUST iN tHe THE QUESTIONS | “MUST ‘BE 
ANSWERED. ALL pre's HE SYSTEM WILL SE FOUND BY THE 
AUTO-SIZER. IF TT Dogs Noe FIND A DOMCLI THE DIAGNOSTIC MUST 
BE RESTARTED AND THE QUESTIONS ANSWERED. 

8.5.2  FINCING THE VECTOR AND SR LEVEL 

THE vegTm Aves PB ene 300-776) Is FILLED Pe mi 

IN ip TRC RuC i .¢2° (NEXT POORER S peers tr 
ST ED ato r AND THE DMC IS OGRAMMED 1D Mg! ee 

i: i KERED BY at ih 1 THE DMC CERT TP Aas DELAY 

te poe ey se C! ay , fo} 8 | Vet 

fetta shoud Se FINED IN Tee Diagnostic. GE Tne Vv -s ‘ ‘ UV 

CT VECTOR. IF AN INTERLET Seokes . rare TQ Oat 
pred SENTERUPTED 70 S$ PICKED UP AND PORTED Qs TH 

pero vECTO REPORT 0D IS NOY TH VECTOR SET 

ip ey Yous THERE IS & PROBLEM AND BUTO SIZING SHOULD NOT B 

8.6 SOFTWARE SWITCH REGISTER 

IF THE DIAGNOSTIC IS RUN ONAN 11/04 OR OTHER CF 
SHITCH REGISTER THEN 8 SOFTHARE $4zTLH REGIST 
PAS Ee celta f 

fe eENains ALL ONES) CaTeSES) 3 ne *SoFTHARE 
ersten $8 Use. 
CONTROL: 

TO OBTAIN CONTROL_AT ANY RLLOWSBLE TIME RYRING ne eee AN OF 
THE DIJAGNISTIC THE OPERATOR TYPES A CTRL THE CONSOLE 
TERMINAL KEYBOARD. AS SOON AS THE CTRL GIS See cOGN <eD, 5) 

O
n
e
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Vol IC, THE FOLLOWING ME _ BE CISPLAYED: 



e 
E
e
e
 

E02 
DIOME OMACYI1 27.732) 22-SEF-7& 13:18 PAGE 18 
DCOMER. Pit 

563 PAGE 13 

ESE 
328 SWR=XXXXXX NEW? 

558 WHERE XXXXXX IS THE CURRENT CONTENTS OF THE SOFTWARE SWITCH 
g68 REGISTER IN OCTAL. THE SOFTWARE CONTROL ROUTINE WILL THEN 
570 AWAIT OPERATOR ACTION. AT WHICH TIME THE OPERATOR IS REQUIRED 
S71 TQ TYPE ONE OR MORE OF THE LEGAL CHARACTERS: 1) 9 - 7, 2) 
S72 LINE FEED(<LF>), 3) CARRIAGE RETURN((CR>}, OR 4) CONTROL-U 
573 (CTRL U). NO’ CHECK IS MADE FOR LEGALITY, IF THE INPUT 
S74 CHARACTER 1S NOTA <LF>, «CR», OR CTRL UIT IS ASSUMED TOE 
5c AN OCTAL DIGIT. 

44 TO CHANGE THE CONTENTS OF THE S6R THE OPERATOR SINELY TYPES 
e7s THE NEW DESIRED VALUE IN OCTAL - LEADING ZEROS NEED NOT 

TYPED, AND TERMINATES THE INPUT STRING WITH A <CR> OR <LF> 
DEPENDING ON THE PROGRAM ACTION DESIRED AS DESCRIBED BELOW. 
THE INPUT VALUE WILL_BE TRUNCATED TO THE LAST & DIGITS TYPED. 
AT LEAST. ONE DIGIT MUST GE TYPED ON ANY GIVEN INPUT STRING 
PRIOR TO THE TERMINATOR BEFORE A CHANGE TO THE SSR WILL OCCUR. 

WHEN THE INPUT STRING IS TERMINATED WITH A <CR> THE DIAGNOSTIC 
WILL CONTINUE EXECUTION FROM THE PCINT AT WHICH IT WAS 
INTERRUPTED. IF A <CR> IS THE ONLY THING TYPED THE PROGRAM 
WILL CONTINUE WITHOUT CHANGING THE SSR. THE <LF> DIFFERS FRO! 
pi RESTARTING THE PROGRAM AS IF IT WERE RESTARTED AT 

IF A CTRL U IS TYPED AT ANY POINT IN THE INPUT STRING PRIOR TO 
THE SER TNATaR THE INPUT VALUE di BE DISREGARDED AND THE 
PROMPT DISPLAYED (SWR = XXXXXX NEW?) 

TQ SET THE SSR_FOR THE STARTING SWITCHES, FIRST LOAD THE 
DIAGNOSTIC, THEN HIT CTRL G, THEN START THE DIAGNOSTIC. 
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s®MAINDEC-11-DZDME-A  DMC11 DDCMP LINE UNIT TESTS 
: #COF YRIGHT 1976, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754 

3 STARTING pROCeDUne 
sLORD F ROGRAM 
;LOAD ADDRESS 000200 
;SWR2O AUTOSIZE ONC1I 
:SwO7=1 USE CURRENT OMC11 eat Mi 
3 BNE Oe ANT INPUT NEW DMC11 PARAMETER 

; PROGRAM TLL TYPE nthe ie oe “A OMC11 DOCMP LINE UNIT TESTS” 
:PROGRAM WILL TYPE STAT 
: PROGR WILL TYPE “R” TO INDICATE THAT TESTING HAS STARTED 

T THE END OF A PASS, PROGRAM WILL TYPE PASS COMPLETE MESSAGE c
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;HND_ THEN RESUME TESTING 
;SUBSEQUENT RESTARTS WILL NOT TYPE PROGRAM TITLE 

posted REGISTER OPTIONS 

SW15=100000 :=1,HALT ON ERROR c 
SW14=40000 ;=1,LO0P_ON CURRENT TEST 
SW13=20000 3;=1, INHIBIT ERROR TYPEOUT 
$W12=10000 3;21,DELETE TYPEOUT/BELL ON ERROR. 
SW11=4000 :=1, INHIBIT ITERATIONS 
SW10=2006 ;=1,ESCAPE TO NEXT TEST On ERROR 
SWO9=1000 3=1,LOO0P WITH CURRENT DAT 
SWO8=400 ;=1, LOOP CN ERROR 
$WO7=200 321,USE CURRENT DMC11 PARAMETERS, =0,SUTOSIZE OMC11 
SWO6=190 s=l1, HALT SEFORE CLOCKING MICRO-PROCESSOR INSTRUCTION 
SWOS=40 
SWO4=20 
SWO3=10 sRERB LETT pugld. S$ 19 BE TESTED (ACTIVE) 
crt =4 OCK ON TEST SELECT 
SWO 2 RESTART PROGRAM At SELECTED TEST 

I PINPUT OMCLI PARAMETERS 
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SNE RAL DEFINATIONS AND EQUIVALENCIES 

;REGISTER DEFINITIONS 

90000 é RO="0 ;GENERAL REGISTER 
900001 : Ri=%1 ;GENERAL REGISTER 
poo0d2 RE="<2 ;GENERAL REGISTER 
909903 R3="3 :GENERAL REGISTER 
990004 : RY="c4 ;GENERAL REGISTER 600505 a RS="S ;GENERAL REGISTER 
300508 SP=%6 :PROCESSOR STACK POINTER 
o90007 Post? ;PROGRAM COUNTER 

;LOCATION EQUIVALENCIES 

177776 PS=177776 ;PROCESSOR STATUS WORD 
001200 STACK=1200 START OF PROCESSOR STACK 

; INSTRUCTION DEFINITIONS 

005746 PUSH1SP=5746 ;DECREMENT PROCESSOR STACK 1 WORD 
005726 POP 1SP=S726 SINCREMENT PROCESSOR STACK 1 WORD 
O1904%6 PUSHRO=1 0046 ;SAVE RO ON STACK 
012609 POPRO=12600 RESTORE RO FROM STACK 
De4S4E PUSH2SP=2464  ;DECREMENT STACK TWICE 
Dezbe6 POP2eSP=22626 INCREMENT STACK TWICE 

-EQUIV EMT,HLT ;BASIC DEFINITION OF ERROR CALL 

;B81T DEFINITIONS 

100000 B1T1S=100000 
540000 81714=40000 
029050 81T13=20000 
510000 B1T12=10000 

4600 BIT11=4000 
902008 81T10=2000 
601000 B1T9=1000 
590408 81T8=400 
ocee BIT7=200 
0001 BIT&=100 - 
sosteo BI Tas20 
000919 BIT3=10 
o00004 BIT2s4 
590002 S1T1=2 
000001 BiTO=! 
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TRAPCATCHER FOR UNEXPECTED INTERUPTS 

jE RRRERARRERRRA RAE RRAKRE EERE EA ERE EATS EARLS EAE EEE ERE EEL ER EEL EES t EEEREE 

; TRAPCATCAER FOR ILLEGAL INTERRUPTS 
THE STANDARD "TRAP CATCHER” IS = 
BETWEEN ADDRESS 0 TG ADDRESS 7 
;IT LOOKS LIKE “PC+2 HALT”. 

WETititrititititiirttitititttttitttittttitititittrtttettttrtreristire 

ocooso .20 
;STANDARD INTERRUPT VECTORS 

000024 =24 
gos240 .PFAIL ;POWER FAIL HANDLER 
000340 340 sSERVICE AT LEVEL 7 
OO%6S6 HLT : ERROR HANDLER 
009340 340 : SERVICE AT LEVEL 7 
004624 . TRPSRY :GENERAL HANDLER DISPATCH SERVICE 
000340 340 :SERVICE AT LEVEL 7 
900040 .240 
000009 0 ;SAVE FOR ACT-11 OR XXOP 
OCooC0 0 :RETURN ADDRESS IF UNDER ACT-11 OR XxXDP 
009000 0 :SA VE FOR ACT-11 OR XxXDP 
003432 SENDAD sFOR USE WITH ACT-11 OR XXDP 
oo0cS2 .=52 
oocsoc 0 s;ACT-11 PROGRAM CHARACTERISTICS 

00017 2174 . 
000000 DISPREG:0 s;SOFTWARE DISPLAY REGISTER 
000008 SWREG: 0 ;SOFTWARE SWITCH REGISTER 

009290 2200 
000137 odde0d0e2 JMP . START GO TO START OF PROGRAM 

001000 .21000 
005377 O40515 O47111 MTITLE: .ASCII <377><12>/MAINDEC-11-DZ20ME-A/<377> 

10% 41515 O30461 -ASCIZ /DOMC11 DOCMP LINE UNIT TESTS/<377> 

001200 .2=1200 

s; INDIRECT POINTERS TO SWITCH REGISTER AND LIGHT DISPLAY 

177579 PISPLAY: 177570 
177570 SWR: 177570 
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aM PARAMETERS, VARIABLES, AND TRAP CALLS. 

; INDIRECT POINTERS TO TELETYPE VECTORS AND REGISTERS 

TKCSR: 177560 
TKOBR: 177562 
TPCSR: 177564 
TPOBR: 177566 

sPROGRAM CONTROL PARAMETERS 

(-
 

a)
 

3)
 

=z
 

~4
 

O
Q
O
O
N
O
0
0
W
O
O
O
D
 

ERRCNT: 
COTERR: 
; PROGRAM Lc ater 
Cee eee eee ee ee 

DM. MAP-6 
CNT. MAP-4 

; TELETYPE KEYBOARD CONTROL REGISTER 
;TELETYPE_KEYSOARD DATA BUFFER 
:TELEPRINTER CONTROL REGISTER - 
; TELEPRINTER DATA SUFFER 

;SCOPE ADDRESS FOR LOOP ON TEST 
ADDRESS OF NEXT TEST TO BE a A 
ADDRESS FOR LOCK ON CURRENT DaT 
;NUMBER OF ITERATIONS THAT CURRENT TEST WILL 
:NUMBER OF ITEREATIONS COMPLETED 
; NUMBER OF TEST IN PROGRESS 
;NUMBER OF PASSES COMPLETED 
TOTAL NUMBER OF ERRORS 
:PC OF LAST ERROR CALL 

;SWITCHES AT START OF .PROGRAM 
:DM STATUS WORD STORAGE 

; TEMPORARY STORAGE 
TEMPORARY STORAGE 
:TEMPORARY STORAGE 
: TEMPORARY STORAGE 
: TEMPORARY STORAGE 
:R9 STORAGE 
:R1 STORAGE 
:Re STORAGE 
:R3 STORAGE 
;R4 STORAGE 
RS STORAGE 
STACK POINTER STORAGE 
PROGRAM COUNTER STORAGE 

;HIGHEST LOCATION FOR NPR'S 
;OMC11°S SELECTED ACTIVE. 
SOCTAL NUMBER OF DMC1I°S. 
; ORIGINAL fla DEVICES 
WORKABLE NUMBER 
; POINTER 1 RUNNING DEVICE. 

;TABLE POINTER. 
; TABLE POINTER 

SE 
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PROGRAM PARAMETERS, 

104400 
003506 

104416 
005520 

JOe2 
13:18 PAGE 23 
VARTABLES, AND TRAP CALLS. 

;PROGRAM CONTROL FLAGS 

INIFLG: .BYTE 90 
ERRFLG: .BYTE OQ 
LOKELG: .BYTE Q 
QV.FLG: .BYTE 0 

~EVEN 

;PROGRAM INITIALIZATION FLAG 
sERROR OCCURED FLAG 
LOCK ON eT a sa FLAG 
;QUICK VERIFY 
ON FIRST pass. OF SEACH DOMC11 ITERATIONS WILL SE 

;DEFINITIONS FOR TRAP SUBROUTINE CALLS 
:POINTERS TO SUBROUTINES CAN BE FOUND 
;IN THE TABLE IMMEDIATLY FOLLOWING THE DEFINITIONS 

f L RRERRE REAR LAE LAR EL RELA KEELE KEEL EK ELE LER EEE EERE ELLE EERE LALLA REEF REESE 

. TRPTAS: 
SCOPE=TRAP+0 

. SCOPE 
SCOP 1=TRAP+1 

. SCOP 
TYPE=TRAP+2 PE 

INSTR=TRAP+3 
. INSTR 

INSTER=TRAP+4 
.INSTER 

PARAM=TRAP+5 
. PARAM 

SAVOS=TRAP+& 
. SAVOS 

RESOS=TRAP+7 
.RESOS 

CONVRT=TRAP+19 
. CONVRT 

CNVRT= TRAP+ 11 

MSTCLR=TRAP+12 
.MSTCLR 

DELAY=TRAP+13 
. DELAY 

RONCLK=TRAB+14 
. ROMCLK 

DATACLK=TRAP+I5 
. DATACL 

TIMER=TRAP+16 
. TIMER 

TO SCOPE LOOP AND ITERATION HANDLER 

TO LOOP ON CURRENT DATA HANDLER 

TO TELETYPE QCUTPUT ROUTINE 

TO ASCII STRING INPUT ROUTINE 

TO INPUT ERROR HANDLER 

TO NUMERICAL DATA INPUT ROUTINE 

TO REGISTER SAVE ROUTINE 

TO REGISTER RESTORE ROUTINE 

TO DATA OUTPUT ROUTINE 

TO DATA OUTPUT ROUNTINE WITHOUT CR/LF. 

TO ISUE A MASTER CLEAR 

TO DELAY 

TO CLOCK ROM ONCE 

TO CLK DATA 

TO DELAY A CLOCK TICK 

« s RRREEKAHRAEAAEER KARA AREARARAERRALERAAARAAEREARAEAAAEAAERARREREE SEER 
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001546 
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PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS. 

000090 
099006 
000000 

220900 
000000 
000000 
000009 
000089 
000900 
000000 
000000 
000000 

001500 

000001 
000901 
000901 
000801 

00990! 
000001 
000001 
000001 

000001 

900001 

000001 
009001 
000001 
000091 

000001 

000001 

000001 
009001 
009001 
000001 

22-SEP-76 13:18 PAGE 24 
KOe 

;DMC11 CONTROL INDICATORS FOR CURRENT DMC11 UNDER TEST 

STATI: 
STATe: 
STAT3: 

0 
0 

;DMC11 VECTOR AND REGISTER INDIRECT POINTERS 

DMRVEC: 
OMRLVL: 
DMTVEC: 
DMTLVL: 
DMCSR: 
DMCSRH: 
DMCTL: 
DMPO4: 
DMPO6: 

;DMC11 

DMSa00: | 
DMCROL: . 
DMS1O1: . 
OMS201: . 
OMS301: . 

DMCRO2: . 
DMS10e: . 
DMS20e: . 
DMS30e: . 

DMCRO3: . 
DMS103: . 
DMS202: . 
OMS303: . 

DMCROY: . 
DMS104: . 
OMNS204: . 
DMS3O4: . 

OMS30S: . 

Y
Q
O
O
O
K
O
O
K
0
0
0
0
 ; POINTER 

: POINTER 
: POINTER 
;POINTER 
: POINTER 
; POINTER 
: POINTER 
: POINTER t 
: POINTER 

TQ DMC11 RECEIVER INTERRUPT VECTOR 
TO OMC11 RECEIVER INTERRUPT SERVICE PS 
TO DMC11 TRANSMITTER INTERRUPT VECTOR 
TQ DMC11 TRANSMITTER INTERRUPT SERVICE FS 
TQ OMC11 CONTROL STATUS REGISTER 
TO DMC11 CONTROL STATUS REGISTER HIGH SYTE. 
TO OMC11 CONTOL OUT REGISTER 
TO DMC11 PORT REGISTER ’SEL 4) 
TO DMC11 PORT REGISTER(SSL 6) 

STATUS TABLE AND ADDRESS ASSIGNMENTS 

—
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p
o
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—
 

>~
 
o
p
 ;CONTROL STATUS REGISTER FOR DMC11 NUMBER 00 

:VECTOR FOR OMC11 NUMBER 00 
:DDCMP_LINE# FOR DMC11 NUMBER OO 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR DMC11 NUMBER, Ol 
:VECTOR FOR DMC11 NUMBER O1 
;DOCMP_LINE# FOR DMC11 NUMBER 01 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR DMC11 NUMGER 02 
:VECTOR FOR DMC11 NUMBER Oe 
;DDCMP_LINE# FOR DMC11 NUMBER 02 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR OMC11 NUMSER 03 
:VECTOR FOR DMC11 NUMBER 03. 
:DDCMP LINE#® FOR OMC11 NUMBER 03 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR OMC11 NUMBER 04 
VECTOR FOR OMC11 NUMBER 04 
:DOCMP_LINE® FOR DMC11 NUMBER O4 
:3RO STATUS WORD 

;CONTROL STATUS REGISTER FOR OMC11 NUMBER OS 
:VECTOR FOR DMC11 NUMBER OS 
:DOCMP_LINE® FOR ONT NUMBER O05 
:3RO STATUS WORD 
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$26 001626 

$28 001630 
929 091632 
930 091634 
$21 001636 

$33 9001640 
934 001642 
935 O01644 
936 OO1S4E 

938 001650 
8339 001652 
340 OO1ES4 
941 001656 

43 O01660 
$44 001662 
945 O01664 
46 SO1EE6 
S48 001670 

i crushtliateqnetsieninemnestictnnisiecin 

DZOME MACY11 271732) 
PROGRAM PARAMETERS, 

009091 
000001 
000901 
000091 

000001 
000001 
000901 
900001 

900901 

000001 

009001 

000001 

009001 

00000: 

030001 
090901 
00000! 
000001 

009001 
000991 
000001 
000001 

g00001 

000001 

00000! 

000001 

000001 
000001 
000001 
00000: 

ococ0d 

22-SEP-75 13:18 PAGE 2S 

DMCROE: . 
DMS106: . 
DOMS206: . 
DMS3CE: . 

OMCRO?: . 
DMS107: . 
OMS207: . 
DMS307: . 

DMCR1O: . 
DMS110: . 
OMSel0: . 
DMS310: . 

OMCRI1: . 
OMS111: . 
DMSell: . 
DOMS311: . 

DMCRie: . 

OMSale: | 
OMCRI3: . 
OMS113: . 
OMs213: | 
OMS313: . 

DMCR14: . 

DMS217: . 
DMS317: . 

OM.END: 

VARIABLES, AND TRAP CALLS. 
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LOe2 

0 
p=

 
pe

 
pe
 

—
 

o
b
 

—
b
—
 

p>
 

—
 

t
T
 

—
 

t
T
 

-
—
 
b
—
 

p>
 

—
 

b
+
 
b
=
 
p
e
 
p
e
 

; CONTROL STATUS REGISTER FOR OMC11 NUMBER 
;VECTOR FOR OMC11 NUMBER O06 
;DDCMP_LINE® FOR OMCil NUMBER O& 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR DMC11 NUMBER 
VECTOR FOR DMC11 NUMBER 07 
:DDCMP_LINE® FOR DMC11 NUMBER 07 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR DMC11 NUMBER 
:VECTOR FOR DMC11 NUMBER 10 
:DDCMP_LINE# FOR DMC11 NUMBER 10 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER ‘ie DMC11 NUMBER 
VECTOR FOR OMC11 NUMBER 1 
:DDCMP_LINE® FOR DMC11 NUMBER 1! 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR DMC11 NUMBER 
VECTOR FOR OMC11 NUMBER 12 
:DDCMP_LINE® FOR DMC11 NUMBER 12 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR DMC11 NUMBER 
:VECTOR FOR OMC11 NUMBER 13 
;DDCMP_LINE® FOR OMC1I NUMBER 13 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER ty DMC11 NUMBER 
VECTOR FOR DMc11 NUMBER ! 
:DDCMP_LINE® FOR DMC11 NUMBER 14 
33RD STATUS WORD 

;CONTROL STATUS REGISTER FOR DMC11 NUMBER 
VECTOR FOR DMC11 NUMBER 15 
:DDCMP_LINE® FOR OMC11 NUMBER 15 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR DOMC11 NUMBER 
:VECTOR FOR DMC11 NUMBER 16 
;DDCMP_LINE# FOR OMC11 NUMBER 16 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR DMC11 NUMBER 
:VECTOR FOR DMC11 NUMBER 1 
:DDCMP_LINE® FOR DMC11 NUMBER 1? 
:3RD STATUS WORD 

06 

07 

li 

1 



DIOME _MACYL1 
DZOMEA.P11 

358 90170e 
953 00170e 
960 001704 

%2 001706 
$63 901710 

965 001712 
966 001714 

$68 001716 
862 001720 

71 O0172e 
7e 001724 

74 001726 
975 001736 

7? 001732 
978 001734 

$80 001736 
381 601740 

$83 001742 
984 001744 

986 001746 
987 001750 

989 001752 
990 001754 

$S2 001756 
933 001760 

$95 001762 
996 001764 

998 O01766 
839 901770 

1001 00177e 
1002 001774 

1904 001776 
ane 002900 

27( 732) 
PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS. 

o0000o 
000000 

000900 
900008 

900900 
008000 

009000 
000080 

000909 
000800 

000900 
000000 

O009C0 
oco000 

000099 
o00c00 

o0C900 
000900 

000900 
000000 

000000 
009000 

000000 
007000 

009000 
000800 

000009 
000000 

000000 
000000 

00090 
00000 

Rciaoecesipadlinaaiiecaeilicbaclaadiaaeascimae 

22-SEP-75 13:18 PAGE 26 
MOe2 

;DMC11 PASS COUNT AND ERROR COUNT TABLE 

CNT.MAP: 
PACTOO: 
ERCTOO: 

PACTOL: 
ERCTOL: 

PACTOe: 
ERCTOe: 

PACTO2: 
ERCTO3: 

PACTOY: 
ERCTOY: 

PACTOS: 
ERCTOS: 

PACTOE: 
ERCTOb: 

PACTO?: 
ERCTO?: 

PACTLO: 
ERCT10: 

PACTII: 
ERCT11: 

PACT le: 
ERCTle: 

PACT13: 
ERCT13: 

PACT LY: 
ERCT14: 

PACTIS: 
ERCTIS: 

PACTIE: 
ERCTI6: 

PACTL?: 
ERCT17: 0

0
 

0
0
 

0
0
 

0
0
 

0
0
 

0
0
 

0
0
 

0
0
 

2
0
 

0
0
 

O
2
0
 

0
0
 

D
0
 

O
0
0
 

o
O
o
 
a
0
 

;PASS COUNT FOR DMC11 NUMBER OO 
sERROR COUNT FOR DMC11 NUMBER 90 

;PASS COUNT FOR DMC11 NUisER 01 
;ERROR COUNT FOR DMC11 NUMBER 01 

;PASS COUNT FOR DMC11 NUMBER 02 
ERROR COUNT FOR DMC11 NUMBER C2 

;PASS COUNT FOR DMC11 NUMBER 03 
ERROR COUNT FOR DMC11 NUMBER 03 

;PASS COUNT FOR DMC11 NUMBER 04 
ERROR COUNT FOR DMC11 NUMBER O4 

;PASS COUNT FOR DMC11 NUMBER OS 
ERROR COUNT FOR DMC11 NUMBER OS 

;PASS COUNT FOR DMC11 NUMBER 06 
;ERROR COUNT FOR DMC11 NUMBER 06 

;PASS COUNT FOR DMC11 NUMBER 07 
ERROR COUNT FOR DMC11 NUMBER 07 

;PASS COUNT FOR DMC11 NUMBER 10 
ERROR COUNT FOR DMC11 NUMBER 10 

;PASS COUNT FOR DMC11 NUMBER 11 
ERROR COUNT FOR DMC11 NUMBER 11 

;PASS COUNT FOR DMC11 NUMBER le 
ERROR COUNT FOR DMC11 NUMBER 12 

;PASS COUNT FOR DMC11 NUMBER 13 
:ERROR COUNT FOR DMC11 NUMBER 13 

;PASS COUNT FOR DMC11 NUMBER 14 
sERROR COUNT FOR DMC11 NUMBER 14 

;PASS COUNT FOR DMC11 NUMBER 15 
ERROR COUNT FOR DMC11 NUMBER 15 

;PASS COUNT FOR DMC11 NUMBER 16 
ERROR COUNT FOR DMC11 NUMBER 16 

;PASS COUNT FOR DMC11 NUMBER 17 
;ERROR COUNT FOR DMC1i NUMSER 17 



CZOME MACY11 27(732) 22-SEP-76 = 13:18 
DZDMEA.P11 PROGRAM PARAMETERS, VARIASLES, AND TRAP CALLS. 

15 

N02. 
PAGE e7 

i413 12 il 

FORMAT OF STATUS TABLE 

10 09 O08 O7 0&6 OS OY O3 C2 O1 00 

CSR: 

STATI: 

STAT2: 

STAT3: 

CONTAINS DMC11 CSR ADDRESS 

S_ 00-08 IS DMC11 VECTOR ADDRESS 
15=1 MICRO-PROCESSOR HAS Cnmnil 
15=0 MICRO-PROCESSOR HAS CROM 
14=] 7??? TURNAROUND CONNECTOR IS ON 
14=0 NO TURNAROUND CONNECTOR 
13=0 LINE UNIT IS AN M8201 
13=1 LINE UNIT IS AN M8202 
le=1 NOL 
S lll 

I 

1 
0 
1 
0 
0 
1 
1 INE UNIT : 
a S DMC11 BR PRIORITY LEVEL 

T S 
Y 
EIS 
TE IS SWITCH PAC#2 (BM873 BOOT ADD) 

DO FREE RUNNING TESTS ON KMC 

O 
PY 

E 
l 

C
H
4
 

O
F
 
A
A
A
 

a
a
H
H
 

m
o
 

«t
t 

“
n
N
 

WITCH PAC#1 (DDCMP LINE NUMBER) 

CSR 

STATI 

STAT2 

STATS 

BE SET TO A ONE MANUALLY [PROGRAMS G AND H ONLY]? 
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DOME. MACYLI 27.752). 22-SEP-7E 13:18 PAGE 28 
DSOMER. FL PROGRAM INITIALIZATION AND START UP 

1083 
1584 ;PROGRAM_INITIALIZATION 
1065 SLOCK OUT INTERRUPTS 
158s 'SET UP PROCESSOR STACK 
156; :SET UP POWER FAIL VECTOR 
1088 CLEAR PROGRAM AANTREL FLAGS AND COUNTS 
1265 ;TYPE TITLE MESSAGE 

107} 092002 912737 Q80340 177776 .START: MOV #340, PS LOCK QUT INTERRUPTS 
17s S8s016 816706 001200 MOV aSTACK, SP :SET UP STA 
2573 553818 912737 905240 900024 MOV e.PFAIC ae24 =; SET UP BOWER FAIL VECTOR 
1574 05802 513737 901319 001314 Mov DMNUM,SAVNUM ©: SAVE NUMBER OF OEVICES IN SYSTEM. 
1575 902035 505037 d07664 CLR = SWFLG CLEAR SOFT TYPEOUT FLAG 
1576 602034 106037 001325 CLRS = ERRFLG ;CLEAR ERROR FLAG 
ior? 902040 105037 001387 cLR3 = GY.FLG ;ZERO QUICK VERIFY FLAG 
57g 508044 12737 01870 901220 MOV 80M, MAP-10,CREAM:GET MAP POINTER. 
157S d0e0s2 Ole737 O01s7 001322 MOV BONT.MAP-4'MILK :GET PASS COUNT MAP POINTER 
1080 9080606 Ol8737 190900 901316 MOV #51715, RUN. SPOINT POINTER TO FIRST DEVICE. 
108] 092066 912700 60170 MOV BoNT. MAP, RO sPASS COUNT POINTER TO AO 
1082 502072 905020 233: CLR RO}+ CLEAR TASLE 
1583 602074 322700 002002 eMP BCNT.MAP+100,80 :OONE YET? 
1584 062106 00137 SNE 238 KEEP GOING 
1085 02102 005037 001234 cL LETERR CLEAR LAST ERROR POINTER 
1086 30S10€ 012727 99000: oo1226 MOV 81, TSTNO T UP FOR TEST 1 
1587 003114 Ole737 d02002 01214 MOV 8. START, RETURN iE UP FOR POWER FAIL BEFORE 
158 TESTING STARTS 
1582 O02122 1374s 000008 MOV dat, -(SP) ;SAVE CURRENT VECTORS 
1930 S58106 O1374— S09004 MOV 384, -(5P) 
1981 03132 O12737 62166 900004 MOV a6$, 284 'SET UP_FOR TIMEOUT ' 
1532 502155 O1ét7 12770 901202 MOV 8177570, SWR :SET SWR TO HARD SWR ADDRESS 
1593 002146 12737 177875 501200 MOV 8177570; DISPLAY 31 DISPLAY TO HARD SWR ADDRESS 
i384 S0dis4s 022777 177777 «P7520 2MP 8-1, 350A ;REPERENCE HAROWORE SWITCH REGISTER 
1595 O0e162 901492 BES S42 IF = -1 USE SOFT SWR ANYWAY 
1536 05214 90040" cd 73 SIF IT EXISTS AND NOT = -1 USE HARD SUR 
5S? SCElee Oeee26 6S: oMP 3+, (SF 2+ ADJUST STACK 
1998 OO6170 918737 909:76 901202 MOV eae :POQINTER TO SOFT SHR 
1595 02176 Ole7ar 000174 001200 MOV 81S REE DISPLAY: SPOINTER TO a BISPLAY REG 
1190 02204 616637 990004 73: MOV (SP)+, 384 SRESTORE VECTO 
1161 Odeel0 912637 90009 MOV (SP)+) das 
1152 O022i4 168737 001324 TST INIFLG CHO INITIALIZATION BEEN PERFORMED 
1153 602220 901006 SNE og SBR IF YES 
1154 Q0EE22 32e737 003422 o0cose oMP a$ENORS ,oe2 IF ker] 1 AUTOMATIC MODE, DON’T TYPE ID 
115s 90223 O014 SEQ 20 
1iS€ O0223 104402 001000 TYE 8 wSTLE TYPE TITLE MESSAGE 
1167 S0c236 0047 57470 20s: Js bo CKSW SCHECK FOR SOFT SUA 
115€ 802242 017737 1767 00123¢ MOV USNR, STRTSW STORE STARTING SUITS! 
1158S 953255 986757 fon042 TST on 1S TT RUNNING IN SuTO MODE? 
11d 902855 s40e BEG :BR IF _NO 
iii O0ee5— 905037 001236 ji CLR STRTSH : SIF YES, CLEAR SWITCHES 
1112 Seebe O3e737 O0080) 00123¢ BIT BSHOO,STRTSH «©: IF SWOOsI, QUESTIONS ARE ASKED. 
1133 602275 O0I01 22 BNE 173 :BR_IF SwOd=1 
1114 002872 105727 ocole3¢ TST8 49 STRTSW :B1T7=1?? 
ills 606976 100097 Ft 17$ :BR_ IF SWOT=0 
1116 806300 005737 001306 3 OMACTY TARE BNY DEVICES SELECTEC 
1317 666304 601006 BNE les :8R IF YES 
liie S02306 104492 907200 TYPE, NOACT iNO DEVICES SELECTED. 



TOME. MACYLL 27: 732). 22-SEP-75 13:18 PAGE 29 
DZOMEA.P LL PROGRAM INITIALIZATION BNO START UP. 

1119 902312 900000 HALT »STOP THE SHOW 
1120 O02314 900776 7 _ 3 1-2 :OISQUALIEY CONTINUE SUITCH 
113} speeié CONPS? 010360 178 ¥sR Pc.a U10. SIZE $4000 THE AUTO SIZE 
lise O023e2 ios737 Soi3e4 163 rig INTFL iE RoI TIME? 
1133 902326 001419 REQ 21 :BR IF YES ey 
iiss 602330 186737 901236 TS7B. 0s STRTSw :IF USING SAME PARAMETERS DONT TYPE MAP 
ties O52334 10043) 8M! 1$ sist 
136 O0e3236 O3e73? O0000S 001236 art SEITLIBIT2,STRTSW:IS TEST NO. OR LOCK SELECTED 
lige SOes4 901403 BEQ aus ;fF NO THEN TYPE STATUS 
liss S534 550424 3R is -TF YES DO NOT TYPE STATUS 
1128 6023s0 905137 001324 213: COM INIFLG -SET FLAG 
1230 906354 104452 006150 24g: TYPE XHEAD :TYPE HEAD 
113] 853350 S12704 601500 MOV BOM. MAP. RY ISET POINTER 
lise 682364 O:0837 dS0124¢ 53 MOV RYT rene! -SET ADDRESS 
1133 908370 Oie437 ddieso MOV (R4)4, TEMP2 :SET CSR 
1138) 885374 991411 REQ 1$ SALL DONE IF ZERO 
1135 952376 01243? oo1ese MOV (RY) +, TEMP :SET STA 
i13é O0:402 siete: 391254 Moy (RY) +, TEMPS - SET 27ers : 
tid? O8e406 15437 cles. . MOV (R4) +, TEMPS SET STATS 
1132 S02si2 104410 : CONVRT ‘TYPE OUT STATUS. “MAP 
13S 503414 057275 XSTATQ : 
1146 O624ig 5607e2 aR c$ 
114; Ode4e0 12700 001500 1S: MOV 80M. MAP, RO -RO POINTS TO STATUS TABLE 

lise ETE EE eT ee 

iia : AUTO SIZE TEST ' 
iss SSaTHIS. TEST VERIFYS THAT THE OMCL1S PND OR MC LIS ARE AT THE CORRECT FLOATING 
Lisé S #RODRESSES FOR YOUR SYSTEM. IF THIS TEST Falls, 17 13 "NOT 8 HOROUARE’ ERFC ae 
iis? II#CHECK THE ADDRESSES OF ALL FLOATING DEVICES (by OH 59, 00, OUP, kK OMC,02,KMC). 
7348 :i#]F THERE ARE NO_OTHER Saris DEVICES BEFORE THE Omcli. "THE FIRST 
Lis SOMC11 ADDRESS IS 7TEGG70, KMCIL TS 7SS110. NO DEVICE SHOULD EVER SE AT 
1150 11 DURES 769000. 
Lisl s PSPSREFEARESPLESERAASSSASALEAA SLA HAARSALASAAFALSSARE AA ALARA ALAA AAAFA 

115é 
S153 opese4 O1374— oo0no4 MOV de" -( SP) :SAVE LOC 4 
1155 S0e43¢ 613746 90950 MOV a, * wtSP) Save LOC 6 
1:55 Dosw 05037 900006 CLR 386 CLEAR VECS2 
1156 Sdesso 955037 d01252 éLR TEMP >CLEAR FLAG. 
1157 Odes44 4905005 ELR RS SRS=O2OMC, RS=-1=KMC 
tie S0s646 011037 ooL4o4 AUSTRT: MOY (RO), DMCSR -GET NEXT DMC C&R 
T1E6 Adsuse AO1S30 BEG ALONE :8 IF DONE 
1160 O0e464 90¢705 TST R OMC OR KMC? 
lié: O5e45e OC1oos 2) ! ; 'BR IF KMC 2 
116 O0e460 632760 100000 cocdde2 8] BBITIS,2(RO)  ;CHECK FOR DMC CSR 
1163 S0e466 601044 SNE OK :SkIP IF NOT DMC 
1168 602470 800404 3R 2 -TTS A DMC SO CONTINUE 
116s 600472 632769 100000 oc000d2 18: 817 WBITIS,2(80)  :CHECK FOR KMC CSR 
iis 682506 001437 BEQ OK -SKIP IF NOT KMC 
S16? 052552 9187327 o02ede coco 2%: MOV BNODEV, 384 -cET UP FOR TIMEOUT 
tise 652515 60S70s TST RS sOMC_OR KMC? 
ii6s 62512 601093 BNE 33 :BR iE KMC : ; 
1176 602514 818703 oco000e MOV 86,3 tA tS COUNT OF DEVICES BEFORE DMC 
17] OC2520 90040 gf 4g :G0 ON 
1176 S0ess2 912703 90001 33: MOW 810.R3 :R3 1S COUNT OF DEVICES BEFC RE KM 
1173 50226 Sievde 8C2722 48: MOV sCEVTAR.R2 :Re 15 OEVICE TABLE PONTER 
1i7s 802632 G1e701 1600:8 “ MOV 8160010°R1 :START WITH AODRESS 1600:0 
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27(732) 22-SEP-76 13:18 PAGE 30 
PROGRAM INITIALIZATION AND START LP. 

005712 FLOAT: TST (RL) sCHECK ADDRESS IN 81 
121204 MOVB = (Re). RY iff NO TIMEOUT, GET NEXT ADDRESS 
560401 add RY RL :TN RI 
605293 INC Ri ; 
04049! ¢ RY RL : 
oo5703 St R3 “ANY MORE DEVICES 79 CHECK FOR? 
901373 . BNE FLOAT :BR IF YES 
Oler3?. o02612 oo0co4 MOV BERR, O84 -OK ONLY OMC’S ARE LEFT, SET UP FOR TIMEOUT 
005711 FY: TST (RL) -CHECK DMC ADDRESS 
626137 901404 CMP R1,DMCSR -DOES IT MATCH 

Ie? cocoio Bo «10,RI EET NEXT DMC ADDRESS é ° ue! = 

aes-ot Be FY OT Te can 
062700 00010 OK: ADD #10,80 :SKIP TO NEXT DMC CSR 
606728 BR Austr : CONTINUE 
122242 NODEV: €MPB  (R2)+,-(R3) :ON TIMEOUT, INC 82, DEC R3 
poodge2 RTI : RETURN 
605737 o0l1252 ERR TST TEMP3 :CHECK FLAG IF = 0 TYPE HEADER 
O5i014 BNE 13 :SKIP HEADER 
194402 a TYPE s TYBEQUT HEADER MESSAGE 
607171 ; z CONERR : :CONFIGURATION ERSOR!I!! 
Oi27s? 02612 00127 . MOV #ERR,SAVPC :SAVE PC FOR TYPEOUT 
1O441! CNVRT “TYPE. OUT ERROR PC 
002708 ERRPC : 
154452 TYPE :TYPE REST OF HEADER 
007233 CNERR : 
Ole737 177777 o01252 MOV 8-1, TEMP? :SET FLAG SO IT ONLY GETS TYPED ONCE 
916137 &01e62 1s: MOV RL, SAVRL :SAVE Rl FOR TYPEOUT 
1O4410 CONVRT 
s0e720 CONTAS :TYPE CSR VALUES 
90576 , TST gs :OMC OR KMC ° 
60100 ‘ - BNE 33 :BR IF KMC 
104452 TYPE 

S566 007254 OMCM 
70 990402 BR 43 s CONTINUE 

1o4402 33: TYPE 
007264 KMCM 
sectee 43: CMP (SP), (SP)+ sADJUST STACK 

6737 BR OK :BR TO GET SUT 
00960: ERRPC: 

Bus ce .BYTE 6,2 
9387 SAVPC 

05 CONTAB: 2 
50 004 “BYTE 6,4 

001262 SAVRI 
0 002 “BYTE 6,2 

001494 DMCSR 
007 DEVTSB: .BYT 7 sDJ 
017 .BYT 17 ;DH 
097 .BYT 7 D0 
667 "BYTE ? :Du 
507 "BYTE =? : DUP 
007 .SYT 7 sLK 
C37 "BYTE? :OMC 
547 "BYTE 7? :02 
007 BYTE 7 *KMC 

eee ee = a ee ee te
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ME oMACYLL 270732) 22-SEP-76 13:18 PAGE 31 

DIDMEA.PL) PROGRAM INITIALIZATION AND START UP. 

202734 EVEN 
oo2734 505705 AUDSNE: TST RS DMC? 
O0s736 001005 QNE 13 :BR_IF Ke AND Bu CONE 
Sees pig35 i At , MOV #-1,R85 :SET RS TO <1 (KMC) 
Barus 61" 0189) MOV #OM! MAP, RO :RESET RO 19 START OF TABLE 

092750 090836 BR AUSTRT 9.00. 
O52752 Oies3? 900008 1$: MOV (SP )+, 2a6 Be. ORE Moe iS 
Ods75s Oleesr O00005 __ MOV ss (SP) + aa SRESTORE LOC 4 
002762 932737 000010 001236 BIT e5WO3;STRTSW SELECT SPECIFIC DEVICES?” 
Oder7c 01422 7 E90 33 :BR IF NO. 
B5a772 10446s ooso7o TYPE MNEW :TYPE THE MESSAGE. 
092776 305909 CLR 9 -ZERO DATA LIGHTS 
053900 900000 R HALT | WAIT FOR uses 70 TELL WHAT DEVIC 
603002 Gerrs? 176174 0n1312 CMe ISWR, SAVACT :1S THE NUMBER yAL 15” 
003015 101404 = BLOS sS -BR IF NUMBER IS 6 
5o3a12 194402 o0sT731 TYPE =, MERR3 :TELL USER OF Trial iD NUMBER. 
653916 869009 HALT :STOP EVERY THING 
903020 900776 SR -2 :RESTART THE PRocRAM AGAIN. 
hosSe2 017737 176154 001306 23: MOV aSWR DMaCTY :GET NEW DEVICE PATTERN 
563030 913700 60130 MOV DMactY.R ;SHOW THE USER WHAT HE SELECTED. 

934 905000 HALT [CONTINUE DYNAMIC SWITCHES. 
3036 ot 700 990300 33: MOV #300, R0 “PREPARE TO CLEAR THE FLOATING 

603042 Ole761 600302 MOY #202 /R1 :VECTOR AREA. 300-775 
093046 010120 4$: MOV Rl (RO)¢ :START PUTTING "PC+2 - HALT” 
003050 005021 CLR Rie sTN N VECTOR BR AREA. 
UO320Se Oee0el CMP (RO)+, (RL)+ 
093954 O22750 001000 CMP #1090.R0 aL DONE”? 
693069 001372 BNE 4§ :88 IF NO. 

:TEST START AND RESTART 

903062 9127 01200 .BEGIN: MOV aSTACK, SF T UP STACK 
RESSEE 3 74 REAER ey Ja, -( SP) reef ar 
003072 013746 oOcoo004 MOV 304: -( SP) : SAVE r3e : 
90307 35200 CLR RO :START AT 
063100 Ol2737 oo3144 cooco4 MOV 823, 384 :SET UP FOR TIME OUT 
693106 805037 OCd0os CLR aes :TO AUTOSIZE MEMORY 
003112 o05720 &$: TST (RO)+ CHECK ADDRESS IN RO 
Sosits 022700 157776 CMP #157776, R0 iis i aT LEAST 28K 
63126 601374 SNE &§ BR IF NO 

GO2i22 162700 90777 Sus 87776, R0 “SAVE 2K FOR MONITORS 
803ic6 616037 601304 7$: MOY RO,MEMLIM :STORE MEMORY LIMIT 
992132 012637 990004 MOV (SP)+, 284 s RESTORE Loc 4 
seis 6:2637 O00d0s MOV (SP)+' das :RESTORE LOG & 
02142 600413 3R 10$ : CONTIN 

002144 Oe2es26 es: CMP (SP)+, (SP)+ ADJUST STACK 
O03i46 162700 oocc- Sus #4,R0' :GET LAST GOOD ADDRESS 
093152 362700 007776 Sug #7776, RO :SAVE 2k FOR MONITORS 
o32356 022700 920006 ayia #30005, RO :1S IT Sk? 
O63ib2 001361 BNE 7g :BR IF NO 
003164 912700 o27400 MOV #37400,RC :1F 8K DON’T SAVE 2K 
603170 O0075€ BR 73 
603172 012737 900340 177776 10$: MOV #340, PS LOCK OUT INTERRUPTS 
063206 620727 860204 901236 BIT wBIT2,STRTSW ©; CHECK FOR LOCK ON TEST 
Q0320E COl4l1 BES 1$ 3BR IF NO LOCK DESIRED 



FOS 
DIOME MACYL] 271732) 22-SEP-76 13:18 PAGE 32 
DZDMEA.P 11 PROGRAM INITIALIZATION AND START UP. 

1287 003210 104402 205767 TYPE MLOCK sTYPE LOCK SELECTED. 
1288 03214 Ol273? 390240 o03S22 MOV aNOP, TTST : BDJUST SCOPE ROUTINE. 
1554 RRRSES at 7 O00240 O03524 pV NOP, TTST+2 3S P TO LOCK 
iS 230 «(660486 8 3$ :CONTINUE ALONG. 
1281 203238 Q13737 O03840 003522 13: MOV BRW, TTST “PREPARE NORMAL SCOPE ROUTINE 
1282 003590 013737 dd3642 903524 MOV BRY' TTST+2 LOCK NOT SELECTED, SET UP FOR NORMOL SCOPE LOOP 
1293 003245 012737 OO°r2es O012!4 3$: MOV acYCLE RETURN START AT “CYCLE” FIND WHICH DEVICE TO TEST 
1294 003254 932737 dd0002 001236 43: BIT #SWOL,STRTSW =; 1S TEST NO. SELECTED? 
i335 003262 901002 BNE $3 BR IF YES 
1295 9032364 104402 oOsES? TYPE MR TYPE R 
les? 003270 00177 175720 Ss: IMP SRETURN START TESTING 

—— ae ee - eee
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MACYL1L 27( 732) 
Pll END OF 

a 

004711 

Q02506 004737 
010016 

900005 

091314 

090377 
001310 
00004e 

007726 
007726 

00e 

002 

002 

002 

007470 

m3 
UTIN 

Ole14 

Fanon PAGE 33 

EOP: 

SENDAD: 

RESTRT: 

XCSR: 

XVEC: 

XPASS: 

XERR: 

. SCOPE: 

sEND OF PASS 
i TYPE NAME. OF Test 
UPDATE PASS COUNT 

SCHECK FOR EXIT TO ACT-11 
[RESTART TEST 

RESET 
CLR LETERR 
€LRB = ERRFLG 
INC PASCNT 
MOV PASCNT, ADISPLAY 
TYPE MEPASS 
TYPE = | MCSRX 
CNVRT 'XCSR 
Tyre *MVECX 
CNVRT  IXVEC 
TYPE | MPASSX 
CNVRT  [xPASS 
TYPE  'MERRX 
CNVRT ner ' 
MOV AIL, R 
MOV PA Kae (RO)+ 
MOY ERRCNT. (RO)+ 
DEC SAVNUM’ 
BNE RESTRT 
MOVB #377, QV.FLG 
MOV DMNUM. SAVNUM mah RESET 
ISR PC, (RL) 
NOP 
NOP 
NOP 
NOP 
MOV SCYCLE RETURN 
IH CYCLE 

-BYTE 6,2 
OnCSR 

‘BYTE 4,2 
BaRvEC 

‘BYTE 6,2 
FASCNT 

-BYTE 6,2 
ERRCNT 

;SCOPE LOOP AND INTERAT 

GO3 

;MAKE THE WORLD CLEAN AGAIN. 
;CLEAR LAST ERROR PC 
:CLEAR ERROR FLAG 
UPDATE PASS COUNT 
DISPLAY PASS COUNT 
s TYEE END PASS 
TYPE CSR . 
SH OW IT 
:TYPE VECTOR 
:SHOW IT 
TYPE PASSES 
SHOW IT 
; TYPE ERRORS 
3 ae WIT 

T POINTER TO PASS COUNT 
ig ORE PASS COUNT FOR THIS DMC11 
;STORE ERROR COUNT FOR THIS ONC1L 
iB TF ho DEVICES TESTED? 

BEI ie 9 Qu cK an FLAG. 
3R STOR 
; CHECK FOR fcr et oR DDP 

TF NOT e® STS CELESE +2 WORLD 

TON HANDLER 

JSR 
MOV 

PC, CKSWR 
RO, (SP) 

;CKECK FOR SOFT SWR 
;SAVE RO ON THE STACK 



OZOME _MACY11 
OZOMER.P1l 

003514 

003672 

34 003674 

003764 

Le 

27 (732) 
GENERAL 

Q32777 

000082 

Bite e 

000002 

22- 
UTI 
o4o000 

17s4s2 
175446 
po4o00 
001327 
001224 
001224 

001216 

001404 
175354 

007470 
CO1008 

001220 

001220 

000002 
00S00e 
007664 

010000 

005574 
175246 

17Se42 

SEP-76 
L 

175460 

175432 

001222 

175324 

cocoate 

17S2S6 

$ 13:18 PAGE 34 
ITIES (TYPEOUT, ERROR, SCOPE, ETC) 

TTST: 

es: 

3$: 

BRW: 
BRX: 

-SCOP1: 

1$: 

. TYPE: 

4$: 

1$: 

es: 

3s: 

; TELETYPE OUTPUT ROUTINE 

‘RS, -(SP) 

HO3 

#BIT14,aSWR 

aTKCSR 
3$ 
JTKDBR, RO 
2$ 
8SW11,dSWR 
2 
QV.FLG 
2$ 
LPCNT 
LPCNT, ICOUNT 

ERRFLG 
LPCNT 

#20, ICOUNT 
NEXT, RETURN 
(SP)°RO 

DMCSR,R1 
JRETURN 

PC, CKSWR 
wShi03, , ISWR 

LOCK 
1$ 
LOCK, (SP) 

detSP) RS 
#2, 2(SP) 
Sues 
1$ 
8SW12, ISWR 
33 
(RS) 
2 $ 
MCRLF 

JTPCSR 
es 
(RS5)+, JTPOBR 
4§ 
(SP)+,R5 

§ ahOOE maf THIS TEST"? 
TE LOCK SwOL=1; THIS LOC =240) 

fRord as) (IF Lock Sublel: THis Loe S48) 
‘EYBORD_ DONE? 7 
SBR IF NO. (LOCK: HIT KEY TO GOTO NEXT TEST) 
CLEAR DONE BIT 
; CONTINUE 
sDELSTE ITERATION? (QUICK PASS) 

YES 
HAVE PASSES BEECOMPLETED? 
;BR IF QUICK PASS. 
:UPDATE ITERATION COUNTER 
ARE ALL ITERATIONS DONE?? 
:BR IF NOT YET 
PREPARE FOR NEW TEST 
:START ICOUNTER AT O 

;RESET LEAST ONS 
GET NEXT TEST 
:POP_RO OFF OF THE STACK 
!FAKE AN “RTI” 
:R1 CONTAINS gost DMC ADDRESS 
:G0 DO THE TEST 

;CHECK FOR SOFT SWR 
:2S SWO%=1 (SET)? 
;5R IF NOT SET. 

;GOTO THE ACDRESS IN LOCK. 
G0 BACK. 

;SAVE XS 0%, THE STACK, 
:GET ADDRESS OF MESSAGE. 
;POP_OVER ADDRESS. 
:SOFT SWR MESSAGE? 
IF YES TYPE IT OUT REGARDLESS OF S12 
:INHIBIT ALL PRINT OUT?? 
:BR IF NO PRINT OUT WANTED (SW12=1) 
31S NUMBER MINUS? (MSB=1(8IT7)) 
:BR IF bern TS PLUS 
:TYPE AC 
TTY READY? 
:BR IF NO. 
;PRINT CURRENT CHAR. 
IF NOT ZERO KEEP PRINTING! 
;END OF OUTPUT. RESTORE RS” 
360 HOME 
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GENERAL 

atch 

ai Fe33 

22-SEP-76 13:18 PAGE 35 
UTILITIES (TYPEQUT, ERROR, SCOPE, ETC) 

o0o004 
900002 

0073ee 
000007 
175166 

175162 
000209 
000015 

175146 

175136 

005579 

000004 
004272 

000004 ~ 

007322 
090015 

000060 

000067 

000060 

000015 

004900 
o00004 

175140 

. INSTE: 

INSTR2: 

. PARAM: 

PARAM: 

is: 

R3,-(SP) :SAVE R3 ON ST 
9 R4'-(SP) :SAVE RY ON ST 

MOV J4tSP), MSG 
ADD #2,4(SP) 
TYPE 

MOV #INBUF ,R4 
MOV #7 ,R3 
TSTB © aTKCSR 
BPL 1$ 
MOVB = ATKOBR, (R4) 
BICB =. #200, (RY) 
CMPB ss (RY) +. #15 
BEQ INSTR? 
TST8 aTPCSR 
BPL 2 
MOV JTKDBR, ITPDBR 
DEC R3 
BNE 1$ 
MOV (SP)+,R4 
MOV (SP)+'R3 
TYPE MQM 
MOV R3,-(SP) 
MOV R4’-(SP) 
BR INST 
MOV (SP)+, RY sRESTORE RY 
MOV (5P)+;R3 RESTORE R3 
ATI; :- 

sCONVERT ASCII STRING TO OCTAL 

MOV RS,-(SP) 
MOV RY’ -(SP) 
MOV 4($P) RS 
MOV (R5)+;LOLIM 
MOV (RS)+/HILIM 
MOV (RS)+; DEVADR 
MOVE = (RS)+; LOBITS 
MOVB = (R5) +, ADRCNT 
MOV RS, 4(SP) 
CLR RS 
MOV SINBUF RY 
CMPB saw 15. (R4) 
BEQ PARERR 
CMPB Ss (R44), #80 
BLT PARERR 
CMPB sR), BE? 
BGT ARER 
BICB  —_-&60.. (RY) 
BISB (R454. RS 
CMPB saw 1S, (RY) 
BEQ LIMtTS 
ASL RS 

ACK 
ACK 
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if) rae, 732) 

GENERAL 

006305 
006305 
000760 
104404 
ApdreG 

920537 
101373 

1368 

013704 

000000 

JQ3 
22-SEP-76 13:18 PAGE 36 
UTILITIES <TYPEQUT, ERROR, SCOPE, ETC) 

ASL RS 
ASL RS 
BR 1$ 

PARERR: INSTER 
R PARAM] 

; TEST TO SEE IF NUMBER IS WITHIN LIMITS 

004274 LIMITS: CMP RS HILIM 
BHI PARERR 

004272 CMP RS, LOLIM 
BLO PARERR 

004300 BITS LOBITS,R5 
BNE PARERR’ 

:STORE NUMBER AT SPECIFIED ADDRESS 

904276 MOV DEVADR, RY 
1$: MOV RS, (RY 5+ 

noooce ADD #2, RS 
004301 DECB  ADRCNT 

BNE 1g 
MOV (SP)+,R4 
MOV (SP)+°R5 
RTI 

LOLIM: 0 
HILIM: Q 
DEVADR: 0 
LOBITS: 0 
ADRCNT=LOBITS+! 

sSAVE PC OF TEST THAT FAILED AND RO-RS 

909004 001276 .SAVOS: MOV 4 (SP), SAVPC ;SAVE R7 (PC) 

;SAVE RO-RS 

001272 SVOS: MOV RS, SAVRS :SAVE RS 
001270 MOV RY; SAVRY :SAVE RY 
001266 MOV R3; SAVR3 SAVE R3 
001264 MOV Re; SAVRe :SAVE Re 
001262 MOV RI; SAVRI :SAVE RI 
001260 MOV RO; SavRO :SAVE RO 

RTI :LEAVE. 

sRESTORE RO-RS 

001260 .RESOS: MOV SAVRO, RO sRESTORE RO 
001262 MOV SAVR1:RI :RESTORE R1 
001264 MOV SAVR2. Re RESTORE R2 
001266 MOV SAVR3.R3 RESTORE RS 
001270 MOV SAVRY’ RY RESTORE RY 
001272 MOY SAVRS. RS :RESTORE RS 

RTI : LEAVE 
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DZOMEA. P11 

7(732) 

004274 104402 
0044990 010046 
004402 010146 
OO44O4 010346 
OO4406 O10446 
OO4410 910546 
004412 017601 
OO4416 962766 
094424 012137 
004430 il2137 
CO4434 = 112137 
OO444O 9 013137 
CO4444 = 122737 
O044Se 001003 

Se 

22-SEP-75 
GENERAL UTILITIES (T 

ocss74 

000012 
000002 
OO4S16 
004620 
004621 
004622 
000003 

177400 
O0462e 
004620 
007364 

177770 
cocas0 

007425 

004620 

oo4é21 

000040 
004621 

007426 
0046 16 

000012 

004520 

004622 

13: 8 PASE 3 
p RROR, SCOPE, ETC) 

=> 

;CONVERT OCTAL NUMBER TO ASCII AND OUTPUT TO TELEPRINTER 

-CONVR: TYPE 
-CNVRT: MOV 

18: MOVB 

es: MOV 

3s: MOV 

4$: MOVB 

S$: MOVB 

6$: CLRB 

WRDCNT: 
CHRCNT: 
SPACNT=CHRCNT+1 

KO3 

$ 
#177400, BINWRD 
BINWRD, RY 
CHRCNT.RS 
#TEMP RO 
R4Y_R3 
#177770, R3 
#060,R3 
R3, (RO)+ 

RY 

RY 

RY 
RS 
33 
#MDATA,R3 
-(RO), (R3)+ 
CHRCNT 
4 
SPACNT 
5g 
#040, (R3)+ 
SPACHT 

‘3 
(R3) 
MDATA 

bIRDCNT 
1$ 
(SP)+,R5 
(SP)+,R4 
(SP)+,R3 
(SP)+,R1 
(SP)+,RO 
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004622 

004624 
004626 
004632 
004636 
OO464() 
004644 
004650 
OO4ES4 

005056 

7(732) 27 ( 
GENERAL 

000000 

011646 
162716 
017616 
[06316 
O42716 
062716 
017616 
000136 

004737 

104402 

LO3 
G2-SEP-"S 13:18 PAGE 38 
UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 

BINWRD: O 

; TRAP DISPATCH SERVICE 
“ARGUMENT OF TRAP IS EXTRACTED 
:AND USED AS OFFSET TO OBTAIN POINTER 
:TO SELECTED SUBROUTINE 

.TRPSR: MOV (SP) -(SP) ;GET PC OF RETURN 
ooo002 SUB 2, (SP) =PC OF 
sfalelaleia MOV ace), (SP) GET TRP . 

TRPOK: ASL :MULTIPLY TRAP ARG BY 2 
177001 BIC $7700! (SP) 'CLEAR UNWANTED BITS 
601330 ADD #.TRPTAB, (SP) POINTER TO SUBROUTINE ADDRESS 
000000 MOV a(SP), (SP) : SUBROUTINE ADDRESS 

IMP a(SP)+ :GO TO SUBROUTINE 

ERROR HANDLER 

907470 -HLT: JSR PC, CKSWR :CHECK FOR SOFT SWR 
oi0000 174212 BIT #SW12, ISWR :BELL ON ERROR? 

BEQ XBX :BR IF NO BELL 
174312 TSTB  aTPCSR TTY READY. 

BPL XBX :DON’T WAIT IF_TTY_NOT READY. 
o002c7 174304 MOVB #207, 3TPDBR :PUSH A BELL AT THE TTY 
O20000 174266 XBX: BIT #SHL3, aSWR :DELETE ERROR PRINT out? 

BNE !BR IF NO PRINT OUT WANTED. 
001234 CMP Heb)  STERR :WAS THIS ERPOR FOUND LAST TIME? 

BEQ 1$ :BR IF YES 
001234 MOV (SP) ,LSTERR RECORD BEING HERE 
001325 CLRB —— ERRFLG :PREPARE HEADER 

13: SAVOS ; SAVE ALL PROC REGISTERS 
MOV (SP) RS ‘GET THE PC OF ERROR 

ooone SUB #2,R5 "GET ADDRESS OF TRAP CALL 
MOV (RS) RY :GET HLT INSTRUCTION 
ASL RY :MULT BY TWO 
add (RS),R4 :DOUBLE IT 
ASL RY :MULT AGAIN 

177001 BIC #177001,R4 :CLEAR JUNK 
031452 ADD #. ERRTAB, RY :GET POINTER 
905100 MOV (R4)+, ERRMSG ; SET ERROR MESSAGE 
005112 MOV (R4)+.DATAHD § ;GET DATA HEQDRER 
005124 MOV (R4) , DATABP :GET DATA TABLE 
001325 TSTB = ERRFLG : TYPE HERDREER 

BEQ TYPMSG :BR IF YES 
905124 TST DATABP :DOES DATA TABLE EXIST? 

BNE TYPDAT :BR IF YES. 
005574 TYPMSG: TYPE | .MCRLF 
005574 TYPE  ‘MCRLF 
001220 TST Lock 

BEQ i$ 
OOb0E6 TYPE _,MASTEK 
096054 1S: TYPE | MTSTN 
005232 CNVAT > XTSTN :SHOW IT 
006143 TYPE | MERRPC :TYPE PC. 



DZOME 
DZDMEA. 

Ps tie 27 (732) 
Pil 

g0505e 

08236 

005240 
005240 
O0S246 
005250 

posese 
p05252 
005260 
po&e64 
005270 

be ee 

GENER 

194411 

112799 
005737 
001402 
104402 
000000 

005737 
001402 
104402 
900900 

03 
001226 

012737 
000009 
000777 

012737 
012706 
013701 
005037 

22-SEP-76 13: 
TYP 

005224 

005100 - 

005112 

005124 

003432 

174036 

000002 

001232 
oo0400 

002000 

O01e1& 
001260 
173772 ° 

002 

002 

o0S2Se2 

005240 
001200 
001404 
007364 

AL UTILITIES (¢ 

001325 

000042 

174010 

174000 

001214 

000024 

ooco24 

CNVRT  ,ERTABO : SHOU i 
TYP MCR LE A CR/L 
MOVE - &-I, ERRFLG iho FORE ACAbER UNLESS NO DATA TABLE. 
TST ERRNEG ‘IS THERE AN ERROR MESSAGE? 

‘BEG ty FM :BR IF NO. 
TYPE ; TYPE 

ERRMSG: 0 ; ERROR MESSAGE 
WRKO.FM: 

TST DATAHD DATA HEADER? 
BEQ TYPDAT BR IF NO 
TYPE ; TYP 

DATAHD: 0 DATA HEADER 
TYPDAT: TST DATABP DATA TABLE? 

BEQ RESREG :8R IF NO. 
CONVRT ; SHOW 

DATABP: 9 DATA TABLE 
RESREG: RESOS =RESTORE PROC REGISTERS 
HALTS: CNP aSENDAD, O82 SIF ACT-11 AUTOMATIC MODE, HALT!! 

TST JSWR :HALT ON ERROR? 
: BPL EXITER -BR IF NO HALT ON ERROR 

13: PUSHRO :SAVE RO 
MOY 2(SP),RO SHOW ERROR PC IN DATA LIGHTS 
HALT : HALT 
FOPRO GET RO 

EXITER: INC ERRCNT ‘UPDATE ERROR COUNT 
BIT #SWO8,ISWR: - -:GOTO TOP OF TEST? 
BNE 13 ‘i :BR IF YES 
BIT #SW10, ISWR :GOTO NEXT TEST? 
BEQ 23 :BR IF NO 
MOV NEXT, RETURN :SET FOR NEXT TEST 

1S: MOV #STACK. SP RESET SP 
JMP JRETURN 3G0TO SPECIFIED TEST 

23: RTI : RET 
ERTABO: 1 

‘BYTE 6,2 
SAVPC 

XTSTN: 1 
BYTE 3,2 

:ENTER HERE ON POWER FAILURE 

.PFAIL: 
MOV #RESTART, 24 ;SET UP FOR POWER UP TRAP 
HALT :HALT ON POWER DOWN NORMAL 

;PROCESSOR WILL TRAP HERE WHEN POWER IS RESTORED 

RESTAR: 

MO3 
PAGE 39 

UT, ERROR, SCOPE, ETC) 

MOV #.PFAIL, 24 ;SET UP FOR POWER FAILURE 
MOV aSTACK. SP : RESET THE STACK POINTER 
MOY DHCSR, Ri ;REST ORE R . 
CLR TEMP : READY FoR. TIMMER 
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22-SEP-76 13:18 PAGE 40 
GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 

005237 007364 INC 
00137 NE 
104402 005577 YPE 
104411 905332 ANVRT 
105037 091325 CLAS 
695037 901234 ECR 
005011 CLR 
104412 MSTCLR 
000177 173662 MP 
90090: PFTAB: 1 

993 02 .BYTE 3,2 
901226 TSTNO 

DELAY: 
012777 oo0020 174044 MOV 
104414 ROMCLK 
121111 “ 121iil 

104414 ROMCLK 
121224 121224 
032777 900020 174026 BIT 
001772 REQ 
000002 RTI 

.MSTCLR: 
152777 000100 174010 BISB 
142777 000300 174002 BICB 
dodaoe RTI 

-ROMCLK: 
152777. 900002 173772 BIS8 
013677 173774 MOV 
062746 o00902 ADD 
032777 000199 173550 BIT 
001401 BEQ 
000000 HALT 
152777 000003 173742 1S: BISB 
142777 000007 173734 BICB 
ocoooe2 RTI 

.DATACLK: 
013637 907364 MOV 
062746 oo0002 ADD 
152777 900020 173714 1S: BISB 
027777 173708 173704 CMP 
142777 000020 173700 BICB 
005337 007364 DEC 
001364 BNE 
90000 RTI 
o0000! 3S: .BLKW } 

. TIMER: 
012637 007364 MOY 
062746 o0000¢e . ADD 

1TO4414 ROMCLK 

NO3 

TEMP 

"MPFAIL 
PFTAB 

ERRFLG 
LoTrsR 
(R1) 

RETURN 

#20, JDMPO4 

#8IT4, JDMPOY 
1$ 

#BITS, JOMCSRH 

sPLUS ONE TO THE TIMER! 
GRIF MORE 10 G0 
;'YPE THE MESSAG 
:fELL WHAT TEST TO RETURN TO. 

START, CLEAN 
CLEAR MAINT BITS 
;START CLEAN UP OF DEVICE 
;START DOING THAT TEST AGAIN. 

—_ 

—_ .| 

;NEXT WORD IS_INSTRUCTION, ROMCLK PC=S304 
;POKE CLOCK DELAY BIT 

;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
;PORTY+IBUS#11 
:15 CLOCK BIT SET? 
;BR IF NO s 

;SET MASTER CLEAR 
#817618177, aoMCSRH aa MASTER CLEAR AND RUN 

ETUR 

#BIT1,aDMCSRH  ;SET ROMI 
a(5P)+,aDMP06  :LOAD INSTRUCTION IN SEL6 
#2, -(SP) :ADJUST STACK 
#SWO6, ASWR ‘HALT IF SWOG =1 
1$ -BR IF SWOS =0 7 

"HALT BEFORE CLOCKING INSTRUCTION 
WBIT1!BI70, JDMCSRH “CLOCK INSTRUCTION 
#BIT2'BITIIBITO,aDMcSRH ;CLEAR ROMO, ROMI, STEP 

a(SP)+, TEMP 
#2,-(SP) 
#8iT4, JOMCSRH 
JOMCSR, JDMCSR 
#8174, JOMCSRH 
TEMP 
1$ 

2(SP)+, TEMP 
#2,-(SP) 

;PUT TICK_COUNT IN TEMP 
;ADJUST STACK 
;SET STEP LU 
;WASTE TIME 
;CLEAR STEP LU 
;DEC TICK COUNT 
;BR_IF NOT DONE 
;RETURN 

sMOVE COUNT TO TEMP 
ZADJUST STACK 

;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 



BO4 
DTOME MACYLL 27(732) 22-SEP-76 13:18 PAGE 41 
525ME8. PLL GENERAL UTILITIES <TYPEOUT, ERROR, SCOPE, ETC) 

174 005532 Q212Y . 021264 SPORTH+IBUS# REGII __ 
ims? S0S53 O3277T o00002 §173¢50 Sit 82, 20MPO4 TS PGM CLOCK BIT CLEAR? 
inva 855642 651772 BEQ 1$ “BR IF YES 
i? ocoss44 2s: 
17SO «OOSEYS) =«61O4S14 ROMCLE sNEXT WORD IS INSTRUCTION, POMCLE 

1751 B6584q 631384 921364 :PORTHe{BUSs PEGI! 
1753 905580 32777 oo0002 173634 SIT 82, 20MP04 -7§ PGM CLOCK BIT SET? 
1753 O0555— 4801372 BNE 2g BR IF YES 
i754 555560 505337 o07364 DEC TEMP SDEC COUNT __ 
175s 905564 90136: SNE 1§ BR IF NOT CONE 
175e 008866 (000008 RTI * RE TURN 

i758 ooss7o o20040 000077 MOM:  .ASCIZ 4 77 
(2) 6655574 6005015 0 MCRLF: cASCIZ «15><12> 
(3) B0S577 37> 953520 020122 MEFAIL: (ASCT? <377)/PWR FAILED. RESTART AT TEST 
(2) 605635 377 O47105 Oeclo4 MEPASS: |ASCIZ <377>/END PASS DZDME 
-2) B5e5> 377 000122 MR: "ASCIZ 37D 
‘S5 55s662 osoa7? O47Se2 051107 MERR2: “ASCIZ <377>/PROGRAM INDICATES NO DEVICES PRESENT... 
(2) 00573 377 547111 052522 MERRS: ASCI2 <377) “INSUFFICIENT DATA! 
2) 505755 77 (O42524 062123 MTSTPC: ASCIZ §<377>/TEST PC-7 . 
-2) OD57E? 77 47514 O45503 MLOCK: :ASCIZ <377)/LOCK ON SELECTED TEST. 
(2) 001g 951503 995122 600040 MCSRX: :ASCIZ CSR: / 
(2) 806535 952526 535193 d50040 MVECX: ASCIZ /VEC: / 
(2) «306532 40520 O81523 O§150§ MPASSX: |ASCIZ /PASSES: / 
(2) O08083 105 OSilee 053117 MERRX: ASCIZ “ERRORS: / 
B) 6S060S4 o42524 852123 947040 MTSTN: .ASCI2 /TEST NO: - 
3) BAENES |ndose MASTEK: .ASCI2 “#7 
(3) S5e070 O51777 52105 5140 MNEW: “RET (377) SET SWITCH REG TO DMCLL'S DESIRED ACTIVE. 
(2) BDE143 120 635103 900040 MERRPC: [ASCIZ PC; 
5) 5OsisO o2ceis d20040 d20040 XHEAD: .ASCII <212> MAP OF OMC1L STATUS 

(3) 856207 377 §enc49 20040 "ASCIL (377)/ een enw ecenenenen= | 
2) BOE o2o812 O€5040 o2d!0 TASCII «Biz PC cse STAT! STAT2 STAT 
2) 308320 026777 O264s5 d26455 TASCI2 BPP) seceeee ane =-n=-- __Sewe=- 0 5---2- , 
3) Bdes74 944377 OS53S517 O4e4s0 NUM:  “ASCI2 <377>/HOW MANY DMCIL’S 70 BE TESTED?” 
73) «§06534 041777 O51i23 O4o44d CSR: = :SCle << 377>/CSR_ ADDRESS?” 
2) 6856452 6053377 41555 O4?s24 VEC: «= [ASCI2 «<377>/VECTOR ACORESS?/ 
‘3; Ode473 377 851102 Ssod4e PRIO: Pee (377) /BR PRIORITY LEVEL? (4,5,6,7)7. 
3: S5esa> ouu?e? 20106 f4gsos CRAM: © [ASCIZ ©3077) /TF DMO HAS CRAM (Ms209) TYPE “y", IF_cROM 
‘3) O06e30 053777 944510 544153 MODU:  ASCIS <377>/WHICH LINE UNIT? IF NONE TYPE “N*®, IF MS2OL 
(2) Se742 81777 Oy4Se7 041524 LINE: . .ASCI2 302) Sui TCH Bacal (DOCMP LINE 8)? 
(3) BOrcod 661777 O44Se7 O415e4 5M: "ASCIZ (377) SWITCH PACa2 (BMS73 S07 ADD)?- 
'3) Borpue 544777 Oedles O44124 CONN: = <ASCIZ (377/15 THE LOOP BACK CONNECTOR ON? 
2) S07105 fso377 047522 951107 NORCT: ASCI2 <377>/PROGRAM INDICATES NO BEVICES ARE SELECTED 
2) 007153 377 081412 051127 SWMES: ASCIZ <377><12)/SWR= 
2) 557163 116 053505 620077 SWMESI: (ASCIZ “NEW? 7 ; 
3) 867171 377 942377 «O41515 CONERR: .ASCl2 <377><377>/DMCLL CONFIGURATION ERROR PC: 
(3) 897533 377 Aculnc 945555 CNERR: .ASC22 <3?) EXPECTED FOUND 
3) «B675E4 cewduo b4e659 O24503 SMM: ascl2 7 (DMO) / 
2) Bo7ees SedO4d ONEE12 084503 ncn "ABCTS 7 CKMED 
2} CVE: 

‘2) 907274 ocg0005 XSTATO: § 
17539 007276 50€ 003 “BYTE 6,3 
1768 607300 oo1e46 TEMP! 
1761 667302 6 90 “BYTE 6,3 
"763 857304 001259 TEMPS 
i763 60730 606 003 .BYTE 6,3 



Or! MACYLL 27732) 22-SEP-76 13:18 PAGE 42 ; 
DDDMEA.PL! GENERAL UTILITIES <TYPEOQUT, ERROR, SCOPE, ETC) - 

17S4 907310 001252 \ et TEMP3 E 
i7ss 007312 ata) 09 BYTE 6,3 
tres OO7314 001284 ue TEMPY 7 

ie Be oo be 
1783 EVEN 

iiri ;BUFFERS FOR INPUT-OUTPUT 

1773 007322 opg00 INBUF: 0 
1735 BaF354 12. e40 
1775 007384 30000: TEMP: 0 
177 507426 12.440 
i77r ocT426 oc0cdd MDATA: 0 
1778 Ba FaF6 2. +40 

i724 
1781 -ROUTINE USED TO CHANGE SOFTWARE SWITCH 
i2¢ :REGISTER USING THE CONSOLE TERMINAL 

1778S 
1785 QOTH7O 022737 00017 001202 CKSWR: CM SSWREG , SWR 21S THE SOFT SWR BEING USED? 
178 OOr47— 901071 SNE CKSWA :8R IF NO 
1787 597500 O22777 00007 171500 Me 87. aTKDBR - °:WAS CTRL G TYPED? (7? SIT ASCII) 
1788 SO7S0& 001404 BEO 1$ :BR IF YES 
1783 507510 Oee777 o00eCT 171470 MP 8207, 3TKDBR >WAS CTRL G TYPED? (8 BIT ASCII? 
1780 807616 001061 BNE CKSWAS _- sBR IF NO 
173; 687520 10246 1s: MOV Ro, -(SP) “STORE f= 
1732 307522 JitSMe Moy RS. -( 58) :STORE RS 
1783 °° 697554 Orde MOV py’ -(SP) -STORE RY 
1784 BO760g OlaT3? 177777 «OCTEb4 MOV 9-1], SWELG >SET SOFT TYPE OUT FLAG 
i785 607534 60500e CKSWRI: CLR R2 -CLEAR NEW SWR CONTENTS 
1796 507536 012704 177777 MOV #-1,R4 :SET FLAG TO ALL ONES 
17s? 857552 [66452 oGo7is3 TYPE  ,SWMES :TYPE “SWR= “ 
178 «(OO7S4E 104411 CKSWR2: CNVRT TYPE QUT PRESENT CONTENTS 
1783 O97s50 Oor7ed ceegie SOF TSW :OF SOFT SWITCH REGISTER 
1206 B675ES id44d2 007163 CKSWR2: TYPE SWMES! :TYPE “NEW? * 
?80] OO7558 604737 007666 CKSWRY: JSR BC INCHAR . :GET RESPONSE 
lece OO7S62 O22702 d00015 CMP #i$,82 “WAS IT A CR? 
1853 SO7see 631424 BEQ ee :BR IF YES 
i204 607570 022703 oo0012 MP 812,83 ;WaS IT ALF? 
1805 607574 Sorsié BEQ 4§ :3R IF YES 
ieS& 807576 922703 coooe2s et 825,R3 *WAS IT CTRL U? 
1697 097602 O01754 EQ CKSR I :BR IF YES(START OVER) 
2258 507604 622783 900007 Pp 87. R3 :IF CNTL G GET NEXT CHAR 
1869S 607610 O0i7 ; BEQ CKSWRS 
ieic d076l2 oos004 CLR 4 sIT MUST BE A O18 T $0 CLR FLAG 
1811 D076i8 48703 177770 Bl: 8177770, R3 ONY O27 are SAL §0 MASK OFF BITS 
161 A :SH Re TIMES 
rei Bet PED ROPERS aac t«éRS 
ete Shoes | SESa0S Be 5 R ADD LAST DIGIT 

. ~4 e & 

tgte Booese bapres Ba et a SSE? REX CASAACTER p 
1817 S67632 O12766 cded0e oo0dtE 4$: MOW 8. START.6(SP)  :LE WAS TYPED SO GO To STAR? 
12ig C7649 00570 cs: TST RY -1S FLAG CLEAR? 
16:8 Sd7e4e GOlo6e BNE 3 :IF NOT DON'T CHANGE SOFT SUR 
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DOY 
3:18 PAGE 43 | 
YPEOUT, ERROR, SCOPE, ETC) ‘ 

. 

oo7s44 o10277 171332 MOY R2_ISUR SIF_YES THEN WRITE NEW CONTENTS TO SOFT Sw 
So7veso 005037 007664 68: cL8 StL :CLEAR TYPEQUT FLAG 
Bores4 12604 MOV (SP)+, RY t RESTORE RY 
be55e 613603 MOV (5P)+'°R3 “RESTORE R2 
57g60 012652 MOV (SP14'R2 =: IRESTORE Re 

borgs=e +=G00e0: CKSWRS: RTS pe RETURN 

oo7ee4 ooc00e SWFLG: 0 

OO7EEE 10S777 1712312 INCHAR: TSTB —BTKCSR 
557672 «100375 SPL <4 
B07874 317703 171306 NOV aTKDER, RB 
po7790 4105777 171304 TST JTPCSR 
607704 100375 BPL. iw 
§57706 O10377 171300 MOV R32, 2TPOGR 
Bor7ie O4er703 600205 git #B.T7 Rs dor71e sod20? RIS pe 

po7720 900001 SOFTSW: 1 
S077 22 aie no2 BYTE 6,2 
607724 000176 SURES 
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E04 
PAGE 4 

UT, ERROR, SCOPE, ETC) 

SELES VE Le cE Deets 
ANG RUNS THE SPECIFIED BMCLI THis Bo ufine. 
‘Se RUN FIRST BEFORE ENTERING fue pianist" 
;SETUP NECESSARY. 

TST OMACTY 
BNE 1$ 
TYPE § ,NOACT 
HALT 
BR .-2 
CL¢ 
ROL RUN 
adc RUN 
ADD #4 MILK 
ADD #16, CREAM 
CME son MAP+200, CREAM 
BNE 23 
MOV #0M. MAP, CREAM 
MOY @CNT. MG. MILK 
BIT RUN, OMACTV 
BEO 1$ 
MOY bBe aw RO 
MOV MILK, Re 
MOV (RO)+ CMCSR 
MOV (RO) .OMRVEC 
BIC #177009 DMRVEC 
MOV (RO)+, STAT! 
MOV (RO)+;STaTe 
MOV (RO) +, STATS 
MOV (Re)+, PASCNT 
MOV (Re)+ *ERRCNT 

MOV #220" 
MOV DMCSR, OMCSRH 
INC OmMCSRH 
MOV DICSRH, DMCTL 
INC 
MOV biCTL OMPO4 

0 DMPO4 
MOV a Na DMPO 
ADD RO, DMP OG 

MOV DMRVEC OMRL VL 
ADD MRLVL 
MOV SrA OMTVEC 

0 nves 
MOV err MTLVL 
ADD RO, OMTLVL 

Bi #SWO1, STRTSW 
Q 7§ 

TST aese2 sRUNNING IN AUTO MO 
a
 

g
r
.
 
o
s
 

eras OMC1i°S TO BE TESTED? 

:NO Orci S SELECTED!! 
STOP THE SHOW. 
‘SISguA Tey CONT. SW. 

OC. CARRY BIT. 
;UPDATE POINTER 
:CATCH CARRY FROM RUN 
SUPDATE POINTER 
UPDATE ADDRESS POINTER. 

sKEEP GOING; NOT aut TESTED FOR. 
:RESET ADDRESS POINTER. 
tne PASS aunt OO ENTER 

NE ACTIVE? 
:8R IF 
SEE T ADDRESS POINTER 
;GET PASS COUNT POINTER 
:LOAD SYSTEM CTRL. REG :LOaD VECTOR 
{CLEAR UNWANTED BITS 

tSAVE CORE THIS Way? 

sPTY LVL 

:TX VEC 

TX LVL 

+18 a SELECTED 

ve? 
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22-SEP-7 13:18 PAGE 4S 
FO4 

UTILITIES (TYPEOUT, ERROR, SCOPE. ETC) 

00SS74 

012074 

001226 

001226 

091500 

000002 

000904 

001236 

001214 

001236 

001256 

&$: 

8$: 

AUTO. SIZE: 
RESET 

CSRI“AP: 
1$: 

BNE 7 sR IF YES 
TYPE =, MCRLF 
INSTR ;GET TEST NO. 
MTSTN 
PARAL 

1900 
TSTNO 

i 
MOV #TST1,RO 
CMP (PC) +, (RQ) ;CMP FIRST WORD TO 12737 
MOV (PC)+, aPC i+ 
BNE ss ;OR IF _NOT SAME 
CMP = TSTNO, 2(RO) :D0ES_TSTNO MATCH? 
BNE = «S$ :BR IF_NO 
CME = BTSTNO,4(RO) = =—-: 1S LAST WORD OK? 
BNE 66S 388 IF NO 
HOV. RG,RETURN ;1T IS A LEGAL TEST SO DO IT 

BIC #SWO1, STRTSW 
BR 3$ 
TST (RO) + ;PQP_RO 
CMP =O, STLAST+10 = ; AT _END YET? 
BNE —s«S§ ;BR_IF NO 
TYPE = MOM YES ILLEGAL TEST NO. 
BR 4$ : TRY 

NOV ATSTI,RETURN —; PREPARE RETURN ADDRESS 
MOV  —- OMCSRLR :RI = BASE OMC11 ADDRESS 
IMP ORES LAN :GO START TESTING. 

; ROUTINE UaeD TO “AUTO SIZE” THE OMC11 
:CSR_AND VECTOR. 
NOTE: THE CSR MAY BE ANY were IN THE FLOATING 
; RDODRESS RANGE (160000: 164000) 
; BND THE VECTOR MAY BE ANY WHERE IN THE 

FLOATING VECTOR RANGE (300:770) 

sINSURE A BUS INIT. 
MOV - &DM. MAP, R2 :LORD NAP POINTER. 
CLR ss (ReV¢ ZERO ENTIRE M 
CMP = 8DM. END, R2 SALL_DONE? 
BNE «15 :BR_IF NO ‘ 
CLR = OMNUM :SET OCTAL NUMBER OF DMCLI*S TO O 
HOY ADI MAP, R2 :R2 POINTS TO ONC MAP 
CLR = DMACT\ : CLEAR ACTIVE 
BIT sid, statsw QUESTIONS? 
BNE :BR IF YES 
MPPs” :1F NO SIP QUESTIONS 
MOV, TEMPS :START WITH 1 
INSTR 
NUM 



GO4 
DIOME MACY1I 27(732) 2 “7S 13:18 PAGE 46 
DZOMEA.P11 GENERAL U IES (TYPEOUT, ERROR, SCOPE, ETC) 

1953 O1944O 104405 PARAM 
1954 10442 900001 1 

1b. 
13 rows =O01252 TEMP 
1328 BS 5 BBs ave 0 
1953 610451 1 "BYTE 1 
1858 O10452 013737 001252 001310 MOV TEMP3, DMNUM :DMNUM = HOW MANY 
1360 O10469 104402 O0S574 123: TYPE ,MCRLF . 
195: O10464 104410 CONVRT :TYPE WHICH OMC IS BEING DONE 
1962 OIO4Se 911556 WHICH :TEMPS IS WHICH DMC 
18683 010470 005237 901256 INC TEMPS 
1964 10474 109403 INSTR 
1865 010476 006434 CSR 
186 10500 194405 PARAM 
1967 610502 160000 180900 
18$¢ 10504 164690 164000 
1869 010506 001254 TEMPY 
1970 910510 000 .BYTE 0 
1971 10511 001 "BYTE 1 
$73 010512 013722 001254 MOV TEMPY, (R2)+ sSTORE CSR IN MAP 
i$73 O1051S 104403 le INSTR : 
1874 019526 o0e4s2 VEC 
1975 010522 104405 PARAM 
197 910524 480908 
1977 01982s 000776 77 
1978 919530 001254 TEMPY 
1878 010532 50 .SYTE 0 
1980 6019533 501 "BYTE 1 
198: 919534 013712 oo1254 MOV TEMPY, (R2) :STORE VECTOR IN MAP 
182 O19540 104402 10$: TYPE 
i$83 O:0542 40647 PRID :ASK WHAT BR LEVEL 
1884 010544 004737 o1204e ISR PC, INTTY GET RESPONSE 
1985 O105S0 O22703 o0d9e4 CMP 824,83 : 
1986 010554 101014 BHI SOs !8R IF LESS THAN 4 
"497 910556 622702 occooe7 CMP 827,R2 : 
198s 910562 103411 BLO SOs :BR IF GREATER THAN 7 
1985 O10564 012704 o00011 MOV #11,R4 :R4 = NUMBER OF SHIFTS 
1995 010570 906303 ASL R3 ‘SHIFT RQ LEFT 
1831 910572 : 5304 EC RG :DEC SHIFT COUNT 
1963 915674 901375 NE <4 :BR IF NOT DONE 
1983 619576 942703 170777 BIC 8170777,R3 :BIC UNWANTED BITS 
1894 010602 Os50312 ; BIS R3, (R2) :PUT BR LEVEL IN STATUS MAP 
1995 010604 990403 BR 93 : CONTINUE 
1996 O10606 104402 SOS: TYPE 
1997 910810 O0ss79 MQM sRESPONSE IS OUT OF LIMITS 
1998 010612 9007S2 8R 10$ TRY AGAIN 
1999 910614 104495 es: TYPE 
2000 Oidbie O0es32 CRAM sDOES DMC HAVE CRAM? 
2001 O10620 004727 o1204e ISR PC, INTTY GET REPLY 
2002 O10624 022703 O00i3! CMP #131,R3 
2903 910630 01496 BEQ 3g YES 
2004 010632 022703 oodll6 CMP 8116,R3 =NO 
2005 i066 001405 BEQ 163 :NOT AY OR N 
2006 815640 io44o2 TYPE 
2007 O10e42 O0s¢79 MOM :TYPE "2" 
2002 810644 000763 BR 9g ASK AGAIN 



HO4 
DIDME. _MACYLL 27(732) 22-SEP-7$ 13:18 PAGE 47 _ . 
DZONEQ.P11 GENERAL UTILITIES <TYPEQUT, ERROR, SCOPE, ETC) 

2009 o10846 oS2712 100000 9S: BIS #BITIS, (R2) ;SET BIT 15 IF CRAM 
2019 10652 104402 iss: TYPE 
S011 0156549 08630 MODU ASK WHICH LINE UNIT 
2013 O10e5s OO4737 12042 ISR PC, INTTY :GET REPLY 
2013 910&62 022703 00021 CMP #21,R3 ‘ey 
3014 pidess OO1417 8&9 30$ 
201s 1067 2703 000022 CMP 22,R3 "2" 
2016 010674 OOl412 BEQ 31$ 
2017 919 7 022703 o00116 CMP #116,R3 "Nt 
3019 910702 901403 BEQ 328 
20i$ 910704 104402 TYPE 
2020 010798 305570 MOM sIF NOTA i,2 OR N TYPE "7" 
2021 O10710 000760 BR 16$ TRY AGIAN 
Z0ee O10712 OS2722 10000 32$: BIS wOIT12,(R2)+ $SET BIT 12 IN STAT2 IF_NO LU 
2023 010718 Qeeeee CMP (R2)+, tRe)+ :POP OVER STAT2 AND STAT2 
2924 910720 o00447 8k 33$ 
2025 O10722 OSe2712 020000 31$: BIS #B1T13, (Re) :SET BIT 13 IN STAT2 IF Mg202 
2028 10726 104402 303: ‘TYPE 
2027 010730 O07040 CONN ; ASK IF LOOP-BACK IS ON 
2028 91073 004737 912042 ISR PC, INTTY :GET REPLY 
2oe8 010736 O22703 Sd0i3! CMP #131,R3 ry 
2030 O10742 901406 BEQ 175 
2031 O10744 022703 000116 CMP 8115,R3 :N 
e0s2 O10750 O014C8 BEG 18§ 
2033 019752 104402 TYPE 
2034 910754 Odoss7 MOM sIF NOT Y OR N TYPE "2" 
2035 010756 000763 BR 30$ TRY AGAIN __ 
2036 10760 952722 040000 178: BIS BBIT14,(R2)+ | I TURNAROUND IS CONNECTED 
2037 010764 Od00402 BR 19g 
2038 O1076 O42e722 040000 19$: BIC WBIT14,(R2)+ | ;NO TURNAROUND 
2933 01077 138: 
2049 019772 104403 INSTR 
2041 Oi0774 006742 LINE 
2042 010776 104405 PARAM 
2043 911000 O00000 
2044 011002 000377 37 
2045 011004 O01e54 TEMP4Y 
2046 011006 alate .BYTE 0 
2947 011007 091 "BYTE 1 i 
2048 11910 113722 oo1es4 MOVE  TEMPY, (R2)+ ;STORE SWITCH PAC IN MAP 
2049 611014 104403 INSTR 
2050 O11016 097000 
2051 11020 104405 PARAM 
2052 011022 00000 
2053 911024 000377 377 
2054 O1i026 o01254 TEMPY 
2055 911030 900 .BYTE 
2056 011031 001 ‘BYTE «I 
2057 011032 113722 001254 MOVE © TEMPY, (Re)+ STORE SWITCH PAC IN MAP 
2058 011036 005722 TST (R2)+ :POP OVER STAT3 
2059 011040 005337 ooi2se 333: DEC TEMPS :DEC DMC COUNT 
2060 011044 001205 BNE 12§ :BR IF MORE TO DO 
O61 110% a 7 O11456 IMP 13$ : CONTINUE 
O62 O1i0se 012701 ishodo 73: MOV #160000,R1 SET FOR FIRST ADDRESS TO BE TESTED 

2063 O11056 012737 O11550 oooco4 MOV #65, 084 :SET FOR NON-EXISTANT DEVICE TIME OUT 
2064 O11064 05011 23: CLR (RLS CLEAR SELO 
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MACYLL 276732) 
GENERAL 

005711 

Ole711 

005011 

ee-SEP-76 

000006 
000006 

002000 

125252 

100000 

001006 

002000 
OE 3220 

177777 

091000 
ogcoo4 
122113 
000400 
621264 
og0400 
000377 
019000 

noooo2 

060000 

o00010 

000100 
122113 
poc4a0 
021284 
goo4o0 
900010 

040000 

021324 
O00 1460 
090004 
021344 
001400 
000004 

o00006 

oc0004 

000092 

000006 

000096 

c00056 

occo0s 

000006 

ooodo4 

000904 

000004 

000884 
000006 

o0ccds 

000004 ° 

oo0006 

000006 

13:18 PAGE 48 
UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 

TST (RL) :IF DMC11 DMCSR SVB O 
BNE 33 :IF NO DEV ; TRAP TO 4. IF NO BIT 8 THEN NO DMC! 
CLR B(RL) “CLEAR SEL 
TST &(R1) IF DMC11 THEN 1guRrC S/S =0! 
BNE 3$ ‘BR IF NOT DMC 
MOV #BIT10, (RL) SET ROMO 
CLR 4(RI -CLEAR SELY 
MOV gl2eS2S52,6(R1) WRITE THIS TO SEL 
BIS #B1T13, (R1) ‘WRITE IT! 
CMP uigsese, 4(RL)  :HW@S IT WRITTEN? 
BNE 21$ -IF NO IT IS NOT CRAM 
B:S #81T15,2(R2) :SET BITIS IF CRAM 
5R 22g 

21$: MOV #8IT9, (RL) :SET ROMI 
MOV #100400 (RL) :PUT INSTRUCTION IN SELE 
MOV #BITS'StTe, ( ‘CLOCK INSTRUCTION (MICRO PROC PC TO Q) 
MOV #BIT1O, fais -SET ROMO 
CMP #63220,6(R1) :1S IT CROM 
BEQ 223 :BR IF YES 
CMP #-1,6(R1) sIF = -1 IT HAS NO CROM 
BNE 3 F NOT DMC11 

-AT THIS POINT IT IS ASSUMED THAT Rl HOLDS A DMC11 CSR ADDRESS. 
223: MOV 1, (R2)+ :STORE CSR IN CORE T 
13: MOV #8iT9, (R1) : CLEAR LINE UNIT Ep 

CLR 4(R1) :CLEAR PORT 
MOV #122113,$(R1) LOAD INSTRUCTION (CLR DTR) 
BIS #81TG, (R1) :CLOCK INSTRUCTION 
MOV #021264,6(R1) LOAD INSTRUCTION 
BIS #8ITS, (RL) :CLOCK INSTRUCTION 
CMPB 8377, &(R1) iS IT ALL ONES? 
BNE +10" ;BR IF NO 
gis arr 12, (R2) :IF YES, NO LINE UNIT, SET STATUS SIT 

BIT #BITL,4(R1) :1S SWITCH A ONE? 
BEQ +1, BR IF M82o1 
BIS s8ITL3!BIT14, Rains . Ma202 RSSUNE CONNECTOR 
BR 20$ ; CONNECTOR ON) 
BIT #8IT3,4(R1) :IS MRDY SET 
BNE 20$ BR IF Mge01 NO CONNECTOR (ON LINED 
MOV #8176, 4<R1) LOAD PORT 
MOV #122113,6(R1) LOAD INSTRUCTION 
BIS #8178, (R1) : CLOCK INSTRUCT ION( SET DTR) 
MOV #021264,6(R1) LOAD INSTRUCTI 
BIS #B8ITS, (R1) : CLOCK INSTRUCTION (READ MODEM REG) 
BIT #8173,4(R1) :IS MRDY SET NO? 
BEQ 20$ :BR IF NO CONNECTOR 
BIS #BIT14, (R2) :SET STATUS BIT FOR CONNECTOR 

20$: TST (Re)+ :POP POINTER 
MOY 8021324.6(R1) PUT INSTRUCTION IN PORTS 
MOV #BITS'BiTS,(R1) :PORTH+LU 1S 
BIS8 4(R1).(Re)+ : STORE BoCHE LINE # IN TABLE 
MOV #021344. 6(R1) sPORTE+ INSTRUCT ION 
MOV #BIT8!B1TS, (RL) :CLOCK INSTR 
BIS8 = 4(R1), (Re) 4 STORE BN873_ 00 IN TABLE 
TST (R2)+ :POP OVER STAT3 
CLR (RI) :CLEAR ROMT 
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GENERAL 

005237 
022737 

000001 
002 

001256 

22-SEP-7§ 13:18 PAGE 49 
UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 
001310 INC 
000020 001310 CMP 

BEQ 
3$: CLR 

ocoo0s CLR 
000010 14s: ALD 
164000 CMP 

BNE 
001306 138: CLR 
001210 TST 

BEQ 
001310 MOV 
001314 MOV 

4§: CLC 
001306 ROL 
001305 INC 

DEC 
BNE 

900008 g0C004 MOV 
001306 O0131le2 MOV 
011564 IMP 
o0oS&62 cs: TYPE 

CLR 
HALT 
5R 

OL1444 63: MOY 
RTI 

WHICH: 1 
CG2 BYTE 

TEMPS 

000601 001236 VECMAP: git 

000340 o00022 MOV 
011756 900020 MOV 
001500 MOV 
000390 MOV 
000302 MOV 

1$: MOV 
000004 MOV 

CMP 
001000 CMP 

BLOS 
001306 O0l1246 MOV 
0S 2246 .2$: ROR 

BCC 
(90012 MOV 
Gie026 177776 ae ey 

000200 000004 MOV 
001000 MOV 
lellll OO0006 MOV 
001400 MOV 

7$: INCE 
BNE 

JO4 

OMNUM :UPDATE DEVICE COUNTER 
#20, DMNUM “ARE MAX. NO. OF DEV FOUND? 
13$ :VES DON’T LOOK FOR ANY MORE. 
(R1) :CLEAR BIT 10 
6(R1) :CLEAR SEL 6 e 
#10,R1 :UPDATE CSR POINTER ADDRESS 
#169000,R1 
2 :BR IF MORE ADDRESS TO CHECK. 
OMACTV 
OMNUM ;WERE ANY DMC11'S FOUND AT ALL? 
S$ :ERROR AUTO SIZER FOUND NO DMC11°S IN THIS SYS. 
DMNUM, RL 
R1, SAVNUM ;SAVE NUMBER OF DEVICES 

DMACTY :GENERATE ACTIVE REGISTER OF DEVICES. 
DHACTY :SET THE BIT 

ug :BR IF MORE TO GENERATE 
#5, 384 :RESTORE TRAP VECTOR 
DMACTV,SAVACT  :SAVE ACTIVE REGISTER 
VECMAP :GO FIND THE VECTOR NOW. 
MERR2 <NOTIFY OPR THAT NO DMCi1°S FOUND. 

RO ;MAKE DATA LIGHTS ZERO 
:;STOP THE SHOW 

-2 :DISABLE CONT. SW. °°. 
$149$, (SP) :ENTERED BY NON-EXISTANT TIME-OUT. 

:RETURN TO MAINSTREAM 

2,2 

#SHOO, STRTSH 

#340, a822 :SET IOT TRAP PRIO TO 7 
84S, a820 :SET IOT TRAP VECTOR 
80M’ MAP, R2 SET SOFTWARE POINTER 
#300, RO :FLOATING VECTORS START HERE. 
#302;R1 :PC OF IOT INSTR. 
R1, (RO)+ :START FILLING VECTOR AREA 
#4) (R1)+ :WITH .+2; IOT 
(RO)+, (R1)+ :ADD 2 TO'RO +R1 
R1, #1000 
1$ :BR IF MORE TO FILL 
DMACTV, TEMP! § :STORE TEMPORALLY 
TEMP 1 :BRING OUT A BIT 
S$ -BR IF ALL DONE 
#12,R4 :R4 IS INDEX REGISTER 
BRLVL(R4),PS  ;SET PS TO 7 
(Re) RI 
#200; 4(R1) 
8119 (RI) SET ROME 
glclill,6(R1) | PUT INSTRUCTION IN PORTS 
#BIT9!'BITS, (RL) :FORCE AN INTERRUPT 
RO s STALL 
72 ‘FOR TIME TO INTERUTT 



KO4 
DZOME MACYLL 271732) 22-SEP-76 13:18 PAGE SO . 
DZDMEA.P1L GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 

2177 «011722 182704 odo0002 SUB #2,R4 GET NEXT LOWEST PS LEVEL 
e128 1178 01404 ant BEQ bs BR IF RY = 

178 011730 616437 o12026 177776 MOV RLVL(R4),PS § MOVE NEXT LOWER LEVEL IN PS 
2180 011736 OCO757 BR 7g :BR TO DELAY 
2181 911740 OSe7S2 005300 oo0002 &$: BIS #5300, 2(R2) ‘NO _INTERUPT ASSUME 300 AT LEVEL S AND FIX DMC1I 
3182 O11746 605011 33: CLR (R1) CLEAR ROMI 
2183 011750 O62702 op0010 ADD #10,Re :POP SOFTWARE POINTER 
2184 911754 900735 BR FL} KEEP GOING 
2185 611756 051662 oo0002 4S: BIS (SP), 2(R2) GET VECTOR ADDRESS 
2185 O1176e 948762 OO000? ooo0D2 BIc #7, 2(R2) CLEAR JUNK 
2187 011770 O1640S 012030 MOV BRLVL+2(R4),RS :GET BR LEVEL OF DMC11 
2188 011774 306305 ASL RS SHIFT LEVEL 4 PLACES 
3189 011776 006305 as RS :TO THE LEFT FOR THE 
2180 612000 006305 ASL RS STATUS TABLE 
2191 Ole002 906305 ASL RS 
2192 612004 942705 170777 BIC #170777, RS :CLEAR UNWANTED BITS 
2193 Oledic osos62 oo0002 BIS RS, 2(R23 _- ?PUT BR LEVEL IN STATUS TASLE 
2194 012014 22626 CMP (SP)+,(SP)+°° POP IOT JUNK OFF STACK 
2i9S O12018 O12716 011746 MOV #3%, (SP) SET FOR RETURN 
2198 Ole022 909002 RTI 
e137 012024 000207 S$: RTS PC sALL DONE WITH “AUTO SIZING” 

2199 012026 op0000 BRLVL: 0 LEVEL 0 
2209 012030 800980 O: ~°  ILEVEL O 
2201 012032 900200 200 LEVEL 4 
2202 912034 o00240 240 LEVEL 5 
2203 912036 900300 300 LEVEL & 
2204 O12040 000340 340 LEVEL 7 

S50 
2207 12042 105777 167136 INTTY: TSTB  aTKCSR ;WAIT FOR DONE 
2208 O1c046. 100375 BPL <4 
2209 Oic0SO 617703 167132 MOV JTKDBR, R3 PUT CHAR IN R3 ; 
2210 012054 105777 167130 TSTB = ATPCSR =WAIT UNTIL PRINTER IS READY 
2211 012060 100375 BPL <4 
2ele Ole062 010377 167124 MOV R3, ITPDBR sECHO CHAR 
2213 012066 O42e703 Oo00=240 BIC #BiT7!BITS,R3 MASK OFF LOWER CASE 
eet O1e972 900207 , RTS PC : RETURN 

eel6 02100 

5516 omnes : 
2219 j RRRRRRRA KALA AAA AA RAR RHERAERE TEST | RESRRAAS KARA RE RARER AHRARSRAE 

2220 ¥0UT CONTROL REGISTER READ/ONLY TEST 
2221 #00 A MASTER CLEAR, VERIFY THAT ALL READ/ONLY 
2eee :*#BITS ARE Ii THE CORRECT STATE 
esse .s SLES LALALALA AAAS RERAASRAALARAS ARTA TF LASFERERASEAARELSERATRTAE 

s 

eee ; TEST 1 

2227 012074 012737 OO0001 001226 TST1: MOV #1, TSTNO 
2228 Olel02 012737 012150 OoOl1el6 MOV #TST2, NEXT 
e209 sti ;R1 CONTAINS BASE DMC11 ADDRESS 
2e30 012110 005077 167270 CLR QDMCSR CLEAR SELO 
ees] ici is 612702 600011 eae MOV #11,Re :SAVE Re FOR TYPEOUT 

104414 : ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
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27(732) 22-SEP-76 13:18 PAGE Sl 
LINE UNIT READ/ONLY TESTS 

021224 
Rusti 

b187bs 
000004 

120504 
001401 

pabued 
104002 
104400 1$: 

012737 
012737 

012702 
104414 
021244 
016104 pone 
042704 O ? 
00S005 
120504 
001401 
104002 
104400 1$: 

000002 O0lee6 
Ole2i6 001216 

000012 

012737 
012737 

104412 
012702 

000093 
012270 

001226 
001216 

000013 

000004 
000213 
000100 

104409 1$: 

TST: 

TST3: 

LO4 

aoe vary ae ;PORT4Y+LINE ay Pa il 

BIC 4 134 CLEAR OMKNOU WN Bs ts # 
by #34’ Be Sais is ta dine N RS 
CMPB sR, RY TS OUT READY SET? 
BEQ 15° BR IF YES 
HLT 2 ERROR IN LU 11 
SCOPE ‘SCOPE THIS TEST 

5 EXKKKAARARKRRRRRR RARE AALERE TEST 2 #HRREEEAK ELLE EALE LALA LARA ES 
:*IN CONTROL REGISTER READ/ONLY TEST 
;*D0_A MASTER CLEAR, VERIFY THAT ALL READ/ONLY 
6173 ARE IN THE CORRECT STATE 

© RESKERARESLH KKK HAA KELL AE KA RA LE SEHR FEARLS KRALL AAAEFSLFLE LAF LFLE 

: TEST 2 ! 

MoV #2, TSTNO 
MOV #TST3, NEXT 

o conan te DMC11 ADDRESS 
MoV #12,Re VE Re YPEOUT 
ROMCLK REX ASR” ou INSTRUCTION, ROMCLK PC=5304 
021004! «2012 :PORTY+LINE UNIT REG 12 
MOV 4B R1),R4 :PUT “FOUND” IN RY 
BIC 7,R4 ?CLEAR UNKNOWN BITS 
CLR Rs :PUT "EXPECTED" IN RS 
CMPB sR’, R4 :ARE ALL BITS CLEARED? 
BEQ 1 :BR IF YES 
HLT 2 ‘ERROR IN LU 12 
SCOPE :SCOPE THIS TEST 

j RRRKEAALAEREREE LLL RRAERKAEE TEST 3 XHXXSSRX RSS HSH SELES ESSERE 

:¥MODEM CONTROL REGISTER READ/ONLY TEST 
D0 A MASTER CLEAR, VERIFY THAT ALL READ/ONLY 
013 ARE IN THE CORRECT STATE 

© KKKKFKREREKKKEKE KLE KARE ALE LHAK HLH RSE LARL AA RHEE RLAA RESALE 

; TEST 3 

Mov #3, TSTNO 
MOV #TST4, NEXT 

;R1 CONTAINS BASE DMC11 ADDRESS 
MSTCLR *MASTER CLEAR DNC11 
MOV #13,R2 SAVE R2 FOR TYPEOUT 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
D21004! <20%19> | :PORTH+LINE UNIT REG 13 
MOV ‘PUT “FOUND” IN RY 
BIC Wid, ag :CLEAR UNKNOWN BITS 
MOV #100°RS :PUT "EXPECTED" IN RS 
CMPB sa RS RG ARE RING, DTR, AND MODEM READY SET? 
BEQ 13 :BR IF YES 
HLT 2 ‘ERROR IN LU 13 
SCOPE :SCOPE THIS TEST 



DZOME MACY11 
DZDOMEA.Pil 

22393 
2290 
e231 
2232 
2233 
2294 
2295 
ee3s 
2237 
2e398 Ol2e7Cc 
2239 Olee76 
2300 
2301 012304 
302 Ol2306 

2303 Qle3le 
2204 012314 
2305 Ol2e316 
2306 OQl232e 
2307 Ole326 
2308 Qle33e 
2309 012340 
2310 Ol234e 
2e3il 012346 
e2i2 Ole3se 
2313 012354 
2314 912356 
2315 012360 
2316 
2317 
2318 
2319 
222 
2321 
e322 
e223 
2324 
2325 
23e6 Ol23be 
2327 012370 
23e8 012376 
2323 
2330 O12404 
2331 O12406 
e222 Ole4le2 
e333 O1e4e0 
2234 OleY4ee 
2335 012424 
2336 Ole4e26 
2327 012430 
2328 012434 
2339 012440 
2340 012444 
e341 Ole446 
es4e 012450 
e343 Ole4Se 
2344 012454 | 

2? (732) 
LINE UNIT READ/ONLY TESTS 

104400 

012737 

22-SEP-76 13:18 PAGE Se 

oo0ce4 
012362 

000017 

000004 
O002CE 
000951 
020000 

000040 
000040 

000095 
OleS2e 
Oi24le 

000012 
090040 

p00040 
000005 
000337 

Ole46e 

001226 
001216 

001366 

001226 
001216 
001220 

000004 

001220 

TST4: 

1$: 

TSTS: 

1$: 

es: 

MO4 

j RAK K KKK AER ARR ARANEL ERE TEST 4 £2 RRPRRAERAEREERERE SELES LEE 
;¥MAINTENANCE REGISTER READ/ONLY TEST 
;*DO_A MASTER CLEAR, VERIFY THAT ALL READ/ONLY 
:x817S ARE IN THE CORRECT STATE 

5 EERE RHEE REE ELE RAKE AE AK ER EEK EEE ERED, FARE EAER ESSE EAE SESE ES 

Mov #4, TSTNO 
MOV #TST5, NEXT 

;R1 CONTAINS BASE OMCi1l ADDRESS 
MSTCLR *MASTER CLEAR DMCLi 
MOV #17,Re :SAVE Re FOR TYPEOUT 
ROMCLK ‘NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
021004! <20%17> *PORTY+LINE UNIT REG 1 
MOV 4(R1),R4 :PUT "FOUND" IN RY 
BIC #206 RH :CLEAR UNKNOWN BITS 
MOV :PUT "EXPECTED" IN RS 
BIT weit, STATI ?I1S LU AN M8202 OR M8201? 
BEQ :BR IF M8201 
BIC Pe RS :MASK OFF SI BIT IF MS202 
BIC welts, RS :SI BIT IS UNKNOWN ON AN M8202 
CMPBséaRSR :ARE SI AND ICIR SET? 
BEG 1$ :BR IF YES 
HLT 2 ‘ERROR IN LU 17 
SCOPE :SCOPE THIS TEST 

j REAR RAH REAR HHERERARRRAELERE TEST 5 RXRLEEA REEL AEA EERREEELERES 
:*¥LINE UNIT REGISTER WRITE/READ TEST 
:*SET BITS IN LU REGISTER le, VERIFY IT IS SET 
sacle BITS IN LU REGISTER 12, VERIFY IT IS CLEAR 
Serer tii titi itt iti tit ttitrerttiteirtttettttttitet ett rs 3 

Mov #5, TSTNO 
MOV #TST6, NEXT 
MOV #13, LOCK 

;R1 CONTAINS BASE DMC11 ADDRESS 
MSTCLR ‘MASTER CLEAR DMC11 
MOV #12,Re : SAVE REGISTER ADDRESS FOR TYPEOUT 
MOV #40; 4(R1) ‘LOAD PORT 
ROMCLK NEXT WORD 1s INSTRUCTION, ROMCLK PC=S304 
122112 :SET BITS IN LU-12 
ROMCLK :NEXT WORD 1s” INSTRUCTION, ROMCLK PC=5304 
021245 :READ LU-12 
MOV #40, RS :PUT "EXPECTED" IN RS 
MOVB  S(RL).RY :PUT “FOUND” IN RY 
BIC #337 ,R4 :CLEAR UNWANTED BITS 
CMPB sR’, R4 :TS BITS SET? 
BEQ 23° :BR IF YES 
HLT 3 ;ERROR, 5:7 S IS NOT SET 
SCOP 'SCOP: SUBTEST <(SWO9=1) 
MOY #3$, LOCK NEW SCOPL 



DZOME MACYLI 
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2347 015470 
2348 012472 
2349 915474 
3350 015476 
2351 12500 
2352 012504 
2353 012510 
2354 O1e512 
2355 012514 
2356 012516 
2357 012520 
2358 
2359 
2360 
2361 
2362 
2363 
2364 
2365 
2366 
2367 
2369 012630 

2375 012560 
2376 012562 
2377 012564 
2378 O1e566 
2373 012570 
2380 012574 
2381 012600 
2382 012604 
2383 012606 
2384 O1e6i0 
2385 012612 
2386 12614 
2387 Olebee 
2388 012626 
2389 912630 
2390 Ol1e632 
2391 012634 
2392 O1e636 
2393 Oleb40 
2394 012644 
2395 12650 
2396 012652 
2397 012654 
2398 012656 
2339 O1c660 

Me oe 

27( 732) 
LINE UNIT WRITE/READ TESTS 

005061 
104414 
l221le 
104414 
021e4S 
005005 
116104 
042704 
120504 
001403 
104003 
104401 
104400 

012727 
Qle737 
012737 

104412 
012762 
012761 
104414 
122117 

104401 
104400 

ee-SEP-76 13:18 PAGE 53 

o00004 

OCOo0S 
000337 

000006 
Olebb2 
012e5Se 

020017 
c30001 

000001 
000005 
009376 

012622 
000004 

000905 
000376 

001226 
O0iel6 
001220 

000004 

001220 

3$: 

4$: 

TST: 

1$: 

es: 

33: 

4$: 

NOY 

4(R1) 

RS 
S(R1),R4 
#337, R4 
Re, RG 

;LOAD PORTY 
;NEXT WORD IS dag © ges ROMCLK PC=5304 
;CLEAR BIT 5 IN LU-le 
NEXT WORD is. INSTRUCTION, ROMCLK PC=S304 
sREAD LU-12 
: PUT “EXPECTED” IN 95 
PUT “FOUND” IN RY 
CLEAR UNWANTED BITS 
1S BITS CLEAR? 
:BR IF YES 
;ERROR, BITS IS NOT CLEAR 
:SCOPE SUBTEST (SWO9=1) 
SCOPE THIS TEST : 

p EHH HARRAH AHAAAERKREKAKERE TEST 6 4HXREARERREARKELLERELELELEE 
:*#LINE UNIT REGISTER WRITE/READ TEST 
;¥SET BIT] _IN LU REGISTER 17, VERIFY IT IS SET 
:xCLEAR BIT! IN LU REGISTER 17, VERIFY IT IS CLEAR 
Titer tiitttitttiittttrtitttiistrettititttttttttitettttt tts Ss 

; TEST 6 

MoV #6, TSTNO 
MOV #TST?, NEXT 
MOV #13, LOCK 

MSTCLR 
MOV. #17,R2 
MOV #1,4(R1) 
ROMCLK 
122117 
ROMCLK 
021365 
MOV #1,RS 
MOVE S(R1>,R4 
BIC #375 ,.R4 
CMPE =—srRS,, R4 
BEQ 25 
HLT 3 
SCOP1 
MOV #33, LOCK 
CLR 4(R1) 
ROMCLK 
122117 
ROMCLK 
021365 
CLR 
MOVB  S(RL),RY 
BIC #376, R4 
CMPB sR, R4 
BEQ 45 
HLT 3 
SCOP! 
SCOPE 

3R1 CONTAINS BASE DMC11 ADDRESS 
:MASTER CLEAR DMC11 
isa pata ADDRESS FOR TYPEOUT 

‘NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
SET BIT1 IN LU-17 
sNEXT 1% Oo INSTRUCTION, ROMCLK PC=S304 

PUT "EXPECTED" IN RS 
:PUT “FOUND” IN RY 
:CLEAR UNWANTED BITS 
1S BIT1 SET? 
:BR IF YES 
ERROR, BIT 1 IS NOT SET 
SCOPE SUBTEST (SWO9=1) 
NEW SCOP1 
‘LOAD PORTY 
:NEXT WORD IS INSTRUCTION, 
;CLEAR BIT 1 IN LU-I7 
:NEXT WORD IS INSTRUCTION, 
sREAD LU-17 
‘PUT “EXPECTED” Ps RS 
:PUT “FOUND” IN R 
CLEAR UNWANTED BITS 
1s cl 

sERROR, BIT1 IS NOT CLEAR 
SCOPE SUBTEST (SWO9=!) 
:SCOPE THIS TEST 

ROMCLK PC=S3C4 

ROMCLK PC=S304 



BOS 
DIOME «MACYLI 27.732) 22-SEP-7S 13:18 PAGE S4 
OZOMEA.P LI LINE UNIT WRITE READ TESTS 

2301 ; 
240: s PRRSRSRRSESEERSESRES SRE REESE TEST 7 Fete eet e setts tests tests tess 

2453 :#LINE UNIT REGISTER WRITE/READ TEST 
2475 :*FLOAT A 1 THROUGH LINE UNIT REGISTER 13 
e405 :#FLOAT A O THROUGH LINE UNIT REGISTER 13 
e405 SE RRRRELAS SSS SSSSSSSSESSESSSSSESS SS EL SESS SSS SEESSEESGSESESSSEESFSS4SS 

5 

e428 ; TEST? 

Suid Ole6S2 O12737 O00007 ool226 TST7:; Mov 87, TSTNO 
Bull Bleszo Olers? 012972 601216 MO’ aTST10, NEXT 
E412 01367 312737 O1E71s 902220 Mov #4, LOCK ae Fs 
S4is :81 CONTAINS BASE OMC11 ADDRESS 
2415 C12704 ios4ie2 MSTCLR :MASTER CLEAR DMC1I1 
24:5 312706 O12702 900013 MOV 813,R2 :SAVE REGISTER ADDRESS FOR TYPEOUT 
esig Olevi2 O12e709 000001 MOV #1 ,R0 ;START WITH BIT 0 
ely QOle71s 648: 
2418 sigcié 01008: 990004 MOV RO 4/R}) sPUT PATTERN INTO PORTS 
2419 CLeTee OSE7E! COOZs? oo00o4 BIC s2$7 4. RL) :CLEAR UNWANTED BITS 
e420 912730 104415 ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC¢=S304 
edel Qle73e 122113 $22192!13 iMOV_DATA TO _IGUS REGISTER 13 
es2= 2127 159415 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2423 012736 O21265 21005! 13#20) :READ FROM IBUS REGISTER 13 
eve4 D1g740 O10505 MOV RO.RS :PUT EXPECTED IN RS 
e425 O1er42 O4e7S 000257 BI¢ 287 RS :CLEAR UNWANTED BIT 
S425 D1274E 118104 000005 MOVE S(R1S. RY :PUT “FOUND” INTO R4 
S4e7 Siivse 342704 COS? sic aes? AY -CLEAR UNKANTED BITS 
2see SI> 120504 eMPB RS. RG :DATA COBRECT? 
24235 513769 991691 BEQ oes :BR IF YES 
2430 012782 104003 : HLT 3 ERROR 
2421 OL27E4 154401 c5$: SCOPL :5WO9=1? 
esse O1é766 00241 eLe :CLEAR CARRY 
5433 Sie770 106199 ROLB sR :SHIFT SIT IN RO 
2434 012772 901351 NE 643 :IF RO=9 THEN DONE 
Su3s Ole774 012737 013010 oco1220 MOV 8673, LOCK :NEW SCOP! 
P43 913002 Ole7ce 009001 MOV 1,80 :START WITH BIT O 
2437 5335906 906159 693: COM RO :CHANGE TO FLOATING ZERO 
e428 612010 573: 
2425 013018 010061 000004 MOV RO. 4( RL) sPUT PATTERN INTO PORTS 
e445 5130i4 042761 000267 000004 gic 8287, 4(R1) *CLEAR UNWANTED SITS 
244: 613522 [o4414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
S442 013024 122112 }2z2199!13 :MOV DATA TO IBUS REGISTER 13 

| E443 21 25e6 14334 wench NEXT WORD is INSTRUCTION, ROMCLK PC=25304 
| 2445 013556 G2126s 21005!«13#20) *READ FROM IBUS REGISTER {3 

245 512032 910005 E MOV RO,RS :PUT EXPECTED IN RS 
| ESE 013034 042705 900257 gic wo$7 RS :CLEAR UNWANTED SITS 
| e997 QOls00 118104 GUuuuS MOVE = SLR) RY ;PUT “FOUND” INTO RY 
| Bese 933044 045704 600257 prc 257, 84 :CLEAR UNWANTED BITS 

e443 013050 120504 CMP SRS RS :DATA CORRECT 
i Z850 813052 601401 BEG 68¢ BR IF YES 
| 2451. 013054 104003 HLT 3 - ERROR 

e452 013056 104401 683: SCoPl :SWO9=1? 
e453 812585 806106 céM RO -CHANGE TO FLOATING | 
E455 S130E2 900241 CLC “CLEAR CARRY 

| EMSS OL3064 106108 ROLE ~=Ss«RO ‘SHIFT BIT IN RO 
estE EL 206¢ «6801347 BNE $3$ -IF RO=O THEN DONE 
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COS 
MACYLL 27( 732) 22-SEP-7S_ 13:18 PAGE 55 

Pll LINE UNIT WRITE READ TESTS 

013070 104400 SCOPE »SCOPE THIS TEST 

sHeSRRRER RSE SESH SS SHR ERE SESS TEST 10 Heese sees etsssst ess sessses 

:@LINE UNIT REGISTER WRITE/READ TEST 
:*#FLOAT A 1 THROUGH LINE UNIT REGISTER 14 
:#FLOAT AO THROUGH LINE UNIT REGISTER 14 
3% SSSSSSSSRESSESSESSEESSSSEFSSEESSES FS SAS ASS SSS SSE S ESSE SE SF SSH AFH 4444 

: TEST 10 

O13072 912737 900010 001226 TST10: MOV #0, TSTNO 
613195 Bierv37 613246 sd1eis MOV sTStil NEXT 
6i3i0s Ol2737 613126 601320 MOV 8643, LO°K 

;R1 CONTAINS BASE DOMC11 ADDRESS 
o22114 104412 MSTCLR :MASTER CLEAR DMCL1 
013116 Ole7o2 090034 MOV #14, R2 :SAVE REGISTER ADDRESS FOR TYPEOUT 
sizige Clerco 00000! an MOV #1,RC START WITH BIT O 
ULILE ots: 

913126 91096: o0000% MOV RO. 4(R1) :PUT PATTERN INTO PORTS 
513132 154414 ROMC :NEXT WORD IS INSTRUCTION, ROMCLK PC=5204 
Olsiss 122214 122100!14 -MOV DATA TO IBUS REGISTER 1! 
613]36 1O4414 ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=$304 
213140 021205 21005!< 14420) :READ FROM IBUS REGISTER {4 
013142 919095 MOV Ro. 85 -PUT EXPECTED IN RS 
512144 116104 oococs MOVE Si R1),R4 :PUT “FOUND” INTO RY 
S13150 120504 CMPS sR, 84 :DATA CORRECT? 
613152 o01401 BEQ 55$ :O8 IF YES 
613154 164063 HLT 3 ERROR 
S131S& 10480] ss: SCOP! :5WO9=1? 
013169 900241 falas :CLEAR CARRY 
O1gigé2 106109 ROL RO :SHIFT BIT IN RO 
Bisis4 603360 js BNE b4$ :IF RO=0 THEN DONE 
613166 618737 913202 001220 MOV 8573, LOCK :NEW SCOP! 
613174 O12e709 00000: MOV 81,0 :START WITH BIT 0 
Oi3e00 005100 52%: COM Ta :CHANGE TO FLOATING ZERO 
Ui SEUE f 3 

913292 91006: 900004 MOY RO,4(RL) :PUT PATTERN INTO PORTS 
613206 Lo4s4i4 ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
013210 122114 122100!14 ;MOV_DATA TO _IBUS REGISTER 14 
Clzei2 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
Sise14 921205 , 21005!« 14#20> ;READ_FROM I8US REGISTER 14 
O132i¢ o16005 oy MOV RO.RS :PUT EXPECTED IN RS 
012220 116104 condos MOVE  5S(RIL),R4 :PUT "FOUND" INTO R4 
512224 120554 CMPB sR RY :DATA CORRECT? 
613226 09140: BEQ 6a¢ :BR IF YES 
913230 104093 HLT 3 “ERROR 
Oigese 10440) 628: $50P : S08=1" 
613234 805166 On RO :CHANGE TO FLOATING | 
0132% 80024: CLC :CLEAR CARRY 
012240 10€109 ROLE Ss :SHIFT gt] IN RO 
C12242 301356 BNE $3 -TF ROO THEN DONE 
632265 154555 : COPE :SCOPE THIS TEST 

peat eeeeeseoeesereceseeeeeee TEST 1] steeeererareeaeaeereeeceeee 
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13:18 PAGE 56 
EAD TESTS 

TST11: 

13: 

TST13: 

DOS 

:*SWITCH PAC TEST 
:*THIS TEST READS SWITCH PACs! 
:*THIS SWITCH PAC CONTAINS THE DOCMP LINE 8 
1 RHRRRERERALE SESE EER ELE SESE REESE LASERS ELE SELES EELELES SSIES SEE SS 

: TEST ll 

Mov #11, TSTNO 
MOV aTSt12, NEXT 

:R1 CONTAINS BASE DMC11 ADDRESS 
MSTCLR ;MASTER CLEAR OMC11 z 
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
021324 sPORTYeLULS 
MOV 4(R1) RY ;PUT “FOUND” _IN RY 
MOV8 STAT2,RS ;PUT “EXPECTED” IN RS 
CMPS RS RY ;SW OK? 
BEQ 1$ :BR IF YES 
HLT 3l sERROR. SWITCH PAC READ ERROR 
SCOPE ;SCOPE THIS TEST 

sRERSEARRRSRS SSS RRRL RL RSSRER TEST LS eHeHeLHS RAHA ELAR ESSE 
s#SWITCH Pac TEST 
:#THIS TEST RERCS SWITCH PAC 82 = 
s#THIS SWITCH PRC CONTAINS THE BM873 800T ADD 
5 RESFEERREEEERA SARE EASA RE SELF AE LER SSS DEF ASE RES SAA LETTS FAS ETSE 

hoy. w12. TSTNC 
MOV e7St13, NEXT ; 

:R1 CONTAINS BASE OMC11 ADDRESS 
MSTCLR :MASTER CLEAR OMC1I “1 
ROMCLK ZNEXT WORD IS INSTRUCTION, ROMCLK PO=S304 
021344 :PORTHeLUIS 
MOV. -4CRL),RY :PUT "FOUND" IN RY 
Move © - STAT2+1,RS :PUT “EXPECTED” IN RS 
cMPB RS, RY 7S OK? 
BQ si :BR IF YES 
HLT = 31 ZERROR, SHITCH PAC READ ERROR 
SCOPE :SCOPE THIS TEST 

HEPHAARRRRRR ARAL Stee ARRRAE TEST LJ teaeseseeeeeseeeetsssscerete 

s#LINE UNIT CLOCK TEST 
-*#THIS TEST VERIFYS THAT THE LU INTERNAL CLOCK 
s#(BIT 1 IN LU-17) IS WORKING 
5 LERERESPRAAAREEAFERPRESAPERARERRARR RRA LE SEETHER RETR RAH RATA SASS TAE 

; TEST 13 

hoy 813, TSTNC 
MOV aTst14, NEXT 

SRL CONTAINS BASE DMCLL ADDRESS 
MSTCLR :MASTER CLERR DMC1) 
CLR TEMP “PREPARE FOR DELAY 

+2 = 
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EOS 
™ ACYLL 27.732) 22-SEP-76 13:19 PAGE 57 
OMEA.PL} LINE UNIT WRITE READ TESTS 

tts se oe aorcux WORD IS INSTRUCTION, ROMCLK PC=5304 1337 Q : NEX S INSTRUCTION, ROMCLK PC=530 
teas AST 325 asset THER T WORD 
13409 32761 ocooo2 oocoos ert #2, 4(R1) 1S CLOCK BIT SET? 

Tais BSe88> ooracy NE Fee BEL AY 
13414 S01367 BNE 1$ :DELAY FINISHED? 
131s 10800 . HLT 4 sERROR SIT IS STUCK CLEAR 
13480 508937 07364 ef: CLR TEMP :PREPARE FOR DELAY 

13424 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLY PC=S204 
13426 321364 021364 PORTY*LU-i7 
13430 932761 900002 900004 BIT #2,4(R1) 31S CLOCK BIT CLEAR? 
13436 951404 : BES :GR IF YES 
13440 005237 007364 INC TEMP : DELAY 
13444 901367 ENE 3 -BR IF DELAY NOT DONE 
T3446 104004 HLT 4 ‘ERROR BIT IS TUCK SET 
13450 154400 : 43: SCOPE 

5 REKSHRRERRESAAFRAASRERHHRSE TEST 14 zane e rece e nessa sesee ssi sense 
>%0UT DATA SILO TEST 
:*SET SOM AND LOAD OUT DATA SILO 
-#VERIFY THAT OCOR SET, INDICATING THAT THE 
:#CHARACTER IS AT THE BOTTOM OF THE OUT SILO 
23 SPEEA SSEREREE RSLS SARASLSLEESSLHSLAESASSRSLSSLSLSLEASSSSLLLEFSSSPFLFE 

; TEST 14 

13452 9127327 000014 001226 TST14: MOV #14, TSTNO 
13460 012737 012552 001216 MOV eTSt15 NEXT . 

:R1 CONTAINS BASE DMC11 ADDRESS 
L346— 104412 MSTCLR :MASTER CLEAR DMC11 ' 
13470 012711 904900 MOV #BITLL, (RL) :SET LINE UNIT LOOP 
13474 012761 (000001 oooc04 MOV 1.4(R1) :C5AD PORTS WITH BITO 
13502 04414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
13504 122111 122111 SET SOM _ 
13506 109415 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC¢=5204 
13610 122110 122110 :LOAD OUT DATA SILO 
135i2 104416 90000 TIMER, 2 :WAIT FOR OCOR 
13516 812702 800517 MOV $17,R2 :SAVE ADDRESS FOR TYPEOUT 
13522 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
13524 021364 021364 :PORTYeLU 17 
13526 016104 900004 MOV ¥(R1),R4 ;PUT "FOUND" _IN RY__ 
13532 042704 900357 BIC #357, 4 :CLEAR UNWANTED BITS 
13526 Ole70S 996520 MOV B20, R5 :PUT “EXPECTED” IN RS 
12542 120504 CMPB RS, R4 :1$ ocoR SET? 
13544 001401 BEG 13 ;BR IF YES 
13546 104005 HLT 5 
13550 18: 
13550 104400 SCOPE :SCOPE THIS TEST 

sRRPRPRERRRRRAKR KARR RRR RRR TEST [DS seaeaeeeeerereeeareseseeeee 
;*DOCMP TEST OF RTS AND OUT ACTIVE 
;#SET SOM AND LORD OUT DATA SILO 
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PAGE 58 

C90 
00: oo0004 

FOS 

s#SINGLE STEP 2 DATA CLOCKS, VERIFY 
© *THAT RTS AND ACTIVE ARE SET 
$3 SESE AA EAS FSSRASS LAE LESSER ESE ELES SFE FALE SFA SSF AGL +F+LFFS SES 

TEST 15 

Moy #15. TSTNO 
MOV sTSt15, NEXT. | 

:R1 CONTAINS BASE OMcil ADORESS 
MSTCLR *MASTER CLEAR DMC 
MOV #BIT11, (RL) :SET LINE UNIT LOOP 
MOV #1.4(R1) :LOAD PORTY WITH BITO 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
12211! “SET SOM 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
122110 :LOAD OUT DATA SILC 
JSR PS, OCOR :WAIT FOR OCOR 
DATACLK, 2 :CLOCK DATA FOUR TIMES 
MOV g11,Re :SAVE ADDRESS FOR TYPSEOUT 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
O21224 :PORTH+LU 11 
MOV 4(R1) RY :PUT "FOUND" IN RY 
BIC 8257 RY :CLEAR UNWANTED BITS 
MOV #120.85 *PUT “EXPECTED” IN 85 
CMPB sR. RG :I§ ACTIVE SET? 
BEQ 1$ :BR IF YES 
HLT < 

MOV #13,R2 " sSAVE ADDRESS FOR TYPEOUT 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
021264 :PORTY*LU 13 
MOV 4(RI).R4 :PUT EXPECTED IN &4 
BIC 833724 :CLEAR UNWANTED BITS ee 
MOV #8175 R25 :PUT "EXPECTED" IN RS, 87S SHOULD BE SET 
CMPB aR, R4 -I§ RTS OK? 
BEQ 2g :BR IF YES 
HLT 5 :RTS ERROR 

SCOPE -SCOPE THIS TEST 

pRRRRAS ERRRARR AAR RR RARARTRAR TEST 1H eeeeeeeeeaseeeerattsseessese 
;*#TEST OF OUT CLEAR 7 
;#SET pyr ae Roat QUT DATA 3140 a 
;*SINGLE STEP DATA CLOCK, SET OUT CLEAR 
;#VERIFY THAT OCOR,RTS, AND ACTIVE ARE CLEARED 
: SSESAAHAFLARSELARAFRALEAATRATRARASLRATHAAAA PLAS FRESH LHSSA SHLAA 

; TEST 16 

MOV #16, TSTNO 
MOV eTSt17, NEXT 

;R1 CONTAINS BASE DMCLL ADDRESS 
MSTCLR :MASTER CLEAR DMC11 
MOV BBIT11,(R1) :SET LINE UNIT LOOP 
MOV #1.4(R}) “LOAD PORTS WITH BITO 
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GOS 
DIOME MACY] 271732) 22-SEP-7S 13:18 PAGE S9 
DZDMER.PL1 “pasts TRANSMITTER TESTS , 

2681 Q13740 104414 ROMCLK next WORD IS INSTRUCTION, ROMCLK PO=5304 
2682 O12742 leelll 22111 T_SOM 
$33 Bigeue eter ROMCLK inex WORD I ce ROMCLK PC=5204 
ses O1374e 122110 leet10 ;LORD OUT DA 
2685 913750 apan3> 026144 JSR PC ,OCOR “WAIT FOR SCOR 
2685 O13754 104415 909002 DATACLK, e : CLOCK DATA ree yt MES 
ess? O13780 012761 000200 o00004 MOV #BIT7,4(R1) : SET BIT? IN PORT 
2eo88 O13766 104414 ROMCLK : NEXT WORD Is INSTRUCTION, ROMCLK PC=53C4 
e689 O13770 leelll ; leelll : SET OUT CLEAR 
e690 Q1377e 104415 000001 DATACLK, 1 :GIVE A TICK TO CLEAR RTS 
2631 Ol3776 Ol270e O00017 MOV #17,R2 ;SAVE ADDRESS FOR TYPEOQUT 
2$3e 014002 104414 ROMCLK ‘NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2693 0149094 021364 021364 : PORTYeLU 17 
cfS4 014008 O18104 OCo004 MOV 4(R1),R4 :PUT “FOUND” IN RY 
2695 0140le O4%2704 000357 BIC ae RY OL AR UNWANTED BITS 
2696 01401$ 905005 CLR RS PU “EXPECTED” IN RS 
e637 O140e0 120504 CMPS RS,RY ‘ 21S OCOR CLEARED? 
e698 O140ee 001401 SEQ 1$ _- :BR IF YES 
2699 014024 104005 HLT 5 
e? 014026 1$: 
2701 Q14026 Qle702 00013 MOV #13,Re . SAVE ADDRESS FOR TYPEOUT 
e7Oe O1403e 104414 ROMCLK ’sNEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
e703 O14034 Oeles4 02les4 PORTH*LU 13 
e704 014036 016104 008004 MOV 4(R1),R4 : PUT EXPECTED IN R4 
2€70S 014042 042704 9000337 BIC ae RY °CL AR UNWANTED BITS 
706 O14046 005005 CLR RS : PL “EXPECTED” IN RS, RTS SHOULD SE CLEGRED 

e70? 014050 120504 CMP8 RS,RY :1S RTS Ok? 
2708 014052 001401 — BEQ rs) :8R IF YES 
2709 014054 104005 ‘ HLT 5 :RTS ERROR 
2710 Q140S6 2s: 
e7ll 014056 Qle702 o000l1 MOV #11,Re ;SAVE ADDRESS FOR TYPEOUT 
e7l2 O14062 104414 i, ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
27i3 Ci4064 Jel2e4 021224 >PORTHeLUL1 
271% O14066 Q16104 000004 MOV 4(R1),R4 . :PUT “FOUND” IN R4 
27:15 Q1407e Ole705 000020 MOV #BIT4:RS ;ONLY OUT yy SHOULD BE SET 
27ié Jl4076 120504 CMPB RS,R4 21S ACTIVE CLEAR 
2717 O14%i00 00140) BEG 33 :BR IF YES 
e7i8 O14102 104005 HLT S ERROR ACTIVE NGT CLEARED 
2719 O14104 3$: 
2720 014104 104400 SCOPE ;SCOPE THIS TEST 
57eh 

ce 
2722 s RESRASRRRARAKARARARRRRALARRE TEST 17 eeeeeeeeeeea Ae SH LALA AAAS AE 
e724 :*DDCMP TRANSMITTER TEST 
eves :*SINGLE CLOCK THE CHARACTER 0 
2726 : #VERIFY EACH SIT a te AS IT 
727 : #PASSES THE BIT WINDOW (SI BIT) 

27c8 40h AN ERROR, R3 CONTAINS BIT POSITION OF FAILURE 
13 £ REKEREREREASAKEHRE RARE EERE REL EERES ES EEA EEEES TERRES ERE ERTS SEES 

2731 ; TEST 17 
op ee ee 
e732 014108 012727 000017 oDl226 TST17: AoV #17, TSTNO 
2734 014114 012737 014270 o0l2I6 MOV aTST20, NEXT acs 
2735 :;R1 CONTAINS BASE DNC1LL ADDRES 
e736 Olsize i044le MSTCLR : MASTER CLEAR OMCLL 
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22-SEP-76 
TRANSMITTER T 

004000 
026e°6 
000001 

909000 
Oeb276 
o0coo4 

CO0010 

000014 

000040 

000028 
014452 

004000 
Qebe75 
000061 o00004 

+18 PAGE 6&0 

i$ i. Fi 
owe 

23: 

3s: 

43: 

TST20: 

HOS 

MOV #BIT11, (RI) ;SET LINE UNIT LOOP 
JSe PC, OUTRDY “WAIT FOR OUT- READY 
MOV #iS4(R1) :SET BITO IN PORTY 
ROMCLK : NEXT WORD IS INSTRUCTION, ROMCLK PC=5204 
122111 “SET SOM! 
MOV 80, RE s LOAD CHARACTER IN RS FOR TYPEOUT 
JSR PC’ OUTRDY WAIT FOR OUT-READY 
MOV RSS4(R1) ‘LOAD PORT4 WITH CHARACTER 
ROMCLK :NEXT WORD 1S INSTRUCTION, ROMCLI ©C=5204 
122110 : :LOAD OUT DAT 
JSR PC, OCOR “WAIT FOR COR TO SET 
CLR R3 :CLEAR BIT COUNTER 
MOV RE, RE :LOAD CHARACTER IN Re 
DATACLK, 2 :2 TICKS TO SET UP TRANSMITTER 
DATACLK: l :SHIFT NEXT BIT IN THE WINDOW (SI BIT 
RORS Re :SHIFT NEXT SOFTWARE SIT IN TO CARRY 
Bcc 2S :BR IF CARRY CLEAR 
JSR PC, GETSI -GET THE WINDOW 
BCS 33 -BR IF SIT IS A MARK 
HiT & :ERROR BIT WAS A SPACE 
BR 33 :CONTINE WITH TEST 
JSR PC,GETSI GET THE WINDOW _ 
Bcc 3 -PR IF SIT IS A SPACE 
HLT :ERROR BIT WAS A MARK 

INC R3 :NEXT BIT 
CMP #10,83 :DONE YET? 
BNE —s« 1S :8R IF NO i 
DATACLK, 14 :CLOCK TRANSMITTER 14 MORE TICKS 
ROMCLK "NEXT WORD IS INSTRUCTION, ROMCLK PC=S30% 
021264 : | :PORTY*LU=13 
87 e8ITS,4(R1) !R7S SHOULD BE CLEAR NOW 
BEQ 4§ :BR IF YES 
HLT 34 :ERROR, RTS NOT CLEAR 
SCOPE :SCOPE THIS TEST 

s RERAAFRERAH KARR EAHA ARRA BLAS TEST 2D Heater eeeseeeesesecaessesessze 
:#DDCMP TRANSMITTER TEST 
: SINGLE CLOCK THE CHARACTER 125 
: #VERIFY EACH BIT POSITION AS 4 
: #PASSES THE BIT WINDOW (SI BIT 
;#0N AN ERROR, R3 CONTSINS BIT POSITION OF FRILURE 
$f EFEREEREREREAREPRELRERAERA REAR DARE ARLE SARE A SHALL LALA AAEE 

; TEST 20 

hov 820, TSTNO 
MOV e7St21, NEXT 

3R1_ CONTAINS SASE DMCL1 ADDRESS 
MSTCLR :MASTER CLEAR SONCL 
MOV #BITLL, (RL) :SET LINE UNIT LOOP 
JSR PC, OUTRDY tWAIT FOR OUT-READY 
MOV el 2S(R1) :SET BITO IN PORTY 
ROMCLK "NEXT WORD IS INSTRUCTION, ROMCLK PC=S3C4 
122111 :SET SOM! 
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DZOME 
MEA.P11 

2793 014330 

MACY11 271732) p 
“paste TRANSNIT 

O14446 
O144s0 

e835 914452 
2836 Oi4460 

282 Ol4466 

| 

| 2843 014510 
| Be44 014512 

es4s S16 

1270S 

103001 
104006 

005203 
022703 
091357 
i04415 
104414 
021264 
032761 
001401 
104034 
104400 

012737 
012737 

1O441e2 
012711 
004737 
012761 
104414 
le2ill 
012705 
004737 
010561 
104414 
leet10 

22- 

900125 

350808 

026144 

000002 
000001 

O2611e 

000010 

000014 

000040 

0008e1 
014634 

004000 
026276 
000901 

000004 

TER T 0
 

o00004 

000004 

18: 

3$: 

4$: 

TST21: 

MOV #125, RS ;LOAD CHARACTER IN RS FOR TVPEQUT 
Jee BC. OUTRDY ;HATT EOR OUT-R 
MOV. = RSS4(RI) BAD PORTS WITH CHARACTER 
ROMCLK INEX?. WORD 1S INSTRUCTION, SOMCLK PC=5304 
122110 : :LOAD OUT DAT 
JSR PC, OCOR RATT 2OR_OCOR 10 S&T 
CLR RG ;CLEAR BIT COUNTER 
MOV. «RE R2 ;LOAD CHARACTER IN Re 
DATACLK, 2 :2 TICKS TO SET UP TRANSMITTER 
DATACLK, 1 :SHIFT NEXT BIT IN THE WINDOW (SI BIT) 
RORE RE SSHIFT NEXT SOFTWARE SIT IN TO CARRY 
BCC 02S :BR IF CARRY CLEAR 
JSR C,GETSI :GET THE WINDOW 
BtS 38 :BR IF BIT IS A MARK 
HLT SERROR BIT WAS A SPACE 
SR 3g :CONTINE WITH TEST 
JSR «BC, GETSI :GET THE WINDOW _ 
BCC Oso :88 IF SIT IS A SPACE 
har ;ERROR BIT WAS @ MARE 
INC RB :NEXT BIT 
CMP #10,R3 ;DONE_ YET? 
BNE 7BR TF NO 
DATACLK, 14 CLOCK TRANSMITTER. 14 NORE TICKS 
ROMCLK SNEXT WORD IS INSTRUCTIEN, ROMCLK PC=S304 
021264 sPORT4+LU=13 
BIT  aBITS.4(R1) «RTS SHOULD BE CLEAR NOW 
BOS :BR IF YES 
HT | 34 SERROR, RTS NOT CLEQR 
SCOPE :SCOPE THIS TEST 

p RRRAARERERLALSS LASS RRRRESR TEST 5] seeeeeeeeeeeeesessssssssssee 
: #DDCMP TRANSMITTER TEST 
: xSINGLE CLOCK THE CHRRACTER 252 
: #VERIFY EACH BIT POSITION aS st 
: #PASSES THE BIT WINDOW (SI BIT) 
3#0N AN ERROR, R3 CONTAINS BIT POSITION OF FAILURE 

+ EEE EREAEEEAERAREE SERGE ERATE SS EREEEES RE EEEES AERA REESRESAE LESSEE 

; TEST 21 

Mov #21, TSTNO 
MOV #TSt22, NEXT 

:R1 CONTAINS BASE OMC11 ADDRESS 
MSTCLR :MASTER CLEAR OMCLI 
MOV #BIT11,(R1) :SET LINE UNIT LOOP 
JSR PC OUTADY “WAIT FO BUT RESBY 
MOV #1 4(RL) :SET BITO IN PORTY 
RONCLK sHEXT WORD IS INSTRUCTION, ROMCLK P¢=52304 

,% 

MOV #252,R5 ;LOAD cHbpacTER IN RS FOR TYPEOUT 
JSR PC, OUTROY ;WAIT FOR OUT-READY 
MOY RS*4iRI) :LOAD PORTY WITH CHARACTER 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
l22110 “LOAD OUT DATA 



DIOME MACY1I 27(732) 
BASIC TRANSMITTER TESTS D2OMEA.P11 

S43 014532 

eee —e 

004737 
005093 

104415 

22-SEP-76 

026144 

oloa0e 
an 
—— 01 

026112 

026112 

000010 

800014 

009040 

600091 

000377 
Oebe76 
000904 

025144 

900002 
000001 

000004 

13:18 PAGE 62 

38: 

4$: 

TST2e2: 

1$: 

JOS 

JSR PC,OCOR :WAIT FOR OCOR TO SET 
LR R3 -CLEAR BIT COUNTER 

V RS, Re . :, 080 CH CHARACT 52 
DATACLK, °° : SoS R iy TRANSMITTER 
DATACLK. 1 ‘euleT NEXT BIT IN THE WINDOW (SI SIT: 
RORB=s- Re : SHIFT NEXT SOFTWARE SIT IN TO CARRY 
gcc 23 -BR IF CARRY CLEAR 
TSR PC, GETSI : GET THE WINDOW 
BCS 3$ :BR IF BIT IS A MARK 
HLT 6 -ERROR BIT WAS A SPACE 
QR :CONTINE WITH TEST 
ISR PC GETSI -GET THE WINDOW 
BCC :BR IF BIT IS A SPACE 
HLT & :EPROR BIT WAS A MARK 

INC R3 :NEXT BIT 
CMP #10,R3 :CONE YET? 
BNE 1$ :BR IF NO 
DATACLK, 14 :CLOCK TRANSMITTER 14 MORE TICKS 
ROMCLK =NEXT WORD IS INSTRUCTION, ROMCLK P¢=5304 
021264 :PORTY+LU-13 
BIT #BITS,4(R1) :RTS SHOULD BE CLEAR NCW 
BEQ 4 :BR IF YES 
HLT 34 -ERROR, RTS NOT CLEAR 
SCOPE :SCOPE THIS TEST 

g RRAERAR RRA SS RARARASESLAASE TEST 22 Rests eee ests ese eee reeset sse 
;*DDCMP TRANSMITTER TEST 
: #SINGLE CLOCK THE CHARACTER 377 
:*VERIFY EACH BIT POSITION AS IT 
: #PASSES THE BIT WINDOW (SI BIT) 
: ¥0N AN ERROR, R3 CONTAINS BIT POSITION OF FAILURE 
Dy RRRRARARSEREAREASRAAERARAREARESS EREDAR SE450002004044002540044 

; TEST 22 

Mov #22, TSTNO 
MOV 8TSt23,NEXT 

;R1 CONTAINS BASE DMC11 ADDRESS 
MSTCLR :MASTER CLEAR DMC1I 
MOV #BIT11, (RL) :SET LINE UNIT Soe 
JSR PC, OUTRDY ‘WAIT FOR QUT-READY 
MOV Bl ;4CR1) :SET BITO IN PORT 
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
122111 SET SOM! 
MOV #37785 jL0AD CHARACTER IN RS FOR TYPEOUT 
JSR PC, OUTRO sWAIT FOR OUT-READY 
MOV RS: oer LOAD PORTS WITH CHARACTER 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S$304 
122110 :LOAD OUT DATA 
JSR PC,OCOR :WAIT FOR OCOR TO SET 
CLR R3 :CLEAR BIT COUNTER 
MOV RS,Re :LOAD CHARACTER IN R2 
DATACLK, 2 :2 TICKS TO SET UP TRANSMITTER 
DATACLK: I :SHIFT NEXT BIT IN THE WINDOW (SI SIT? 
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27 (732) 

106002 
103005 
004737 
10346 
104096 
goo404 
004737 
103001 
104006 
005203 

104034 
104400 

012737 
012737 

104412 
012711 

004737 
LO4415 

22-SEP-76 13:18 PACE 63 
BASIC TRANSMITTER TESTS 

O2611e 

Oe611le 

000910 

000014 

000049 

000023 
015224 

004000 

026276 
* 000001 

026276 
000004 

026276 
000004 

026144 
000002 

cood04 

O0lee6 
001216 

ooccc4 

3$: 

4§: 

TST23: 

RORB 

HLT 
SCOPE 

KOS 

: 
Gali 

$ 
aes 

14 

#BITS,4(R1) 
4§ 
34 

;SHIFT NEXT SOFTWARE BIT IN TO CARRY 
:B8_IF CARRY on 
GET THE WINDOW 
;BR IF BIT IS A MARK 
sERROR BIT WAS A SPACE 
; CONT INE WITH TEST 

=
e
 

2D
 

w
 

D
 

a
 

eS
) 

8]
 

x
 

;BR NO 
:CLOCK TRANSMITTER 14 MORE TICKS 
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
:PORT4+LU-13 
:RTS SHOULD BE CLEAR NOW 
:BR IF YES 
ERROR, RTS NOT CLEAR 
:SCOPE THIS TEST 

g RHXKALHAKAKAH ARLE KAA EKARAKEL TEST OS SHARK EAHA EAAALA LALLA ALE RES 
:*DDCMP_TRANSMITTER TEST 
:¥SINGLE CLOCK A BINARY COUNT PATTERN 
;xVERIFY EACH BIT alt Mee. AS IT 
PASSES THE BIT WINDOW (SI BIT) 
:¥0N AN ERROR, R3 CONTAINS BIT POSITION OF FAILURE 
OND RS CONTAINS THE CHARACTER THAT FAILED 

5 EEK ERREEEE EEE ERE EK ERE ER EERE ER EAE EER EKER EERE EERE EEE ERE SE EREER 

s TEST 

J 
DATACLK, 

23 

#23, TSTNO 
#TST24, NEXT 

#BIT11,(R1) 
R3 
ao 
RS 
PC ,OUTRDY 
#1, "4CRL) 

PC, OUTRDY 
R4,4(R1) 

R4 
PC ,OUTRDY 
R4S4(R1) 

PC,OCOR 
é 

;R1 CONTAINS BASE DMC11 ADDRESS 
:MASTER CLEAR DMC11 
:SET LINE UNIT LOOP 
:R3 CONTAINS BIT COUN 
:R4 CONTAINS CHAR TO BE LOADED IN SILO 
:RS_CONTAINS CHARACTER CURRENTLY BEING SHIFTED 0 
SMAIT rp QUT-R ” 
SET BITO IN PORT 
: NEX WORD IS INSTRUCTION, ROMCLK PC=S304 
:SET SOM! 
WAIT FOR OUT-READY 
;LOAD PORTY WITH CHARCTER 
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
LOAD OUT DATA 
INCREMENT TO NEXT CHARACTER 
:WAIT FOR OUT-READY 
LOAD PORTY WITH CHARACTER 7 
NEXT WORD AS INSTRUCTION, ROMCLK PC=5304 
LOAD OUT DAT 
;WAIT FOR SCOR TO SET < 
:2 TICKS TO SET UP TRANSMITTER 
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2361 015126 
2962 te: 

Sgea Bieta 
36 Bt ii 
36 1514 

2967 O1S146 
ess tate. 
2% O15! 
2370 015154 
2971 015160 
e372 01S1se 
2373 015184 
e374 O15164 
e375 015166 
es7& 015172 
2377 015174 
e378 015176 
2373 015202 
2980 015206 
e381 015210 
2982 O1Sele 
2983 015214 
e984 015220 
2398S 01S222 
2986 
2387 
2388 
29893 
2990 
2991 
2932 
2993 
23934 
293s 
e39s 015224 
2397 015232 
2398 
233g 015240 
3008 Q1524e 
3001 O1Se46 
3092 0152eS2 
3003 015256 
3004 015260 
2300S 915264 
3006 O15266 
3007 015270 
2008 015274 
3009 015300 
2010 015302 
2011 015304 
2912 015306 
2012 015310 
2014 
2015S 

271732) 
BASIC TRANSMITTER TESTS 

005003 
010502 

{Beate 

104400 

012737 
012737 

104412 
012711 
012702 
004737 
000005 
104415 
104414 
021244 
016104 
042704 
005005 
120504 
001401 
104040 
104400 

22-SEP-76 13:18 PAGE 64 

000001 

Oeblle 

O261le 

009010 

026276 
900004 

000400 

000924 
015312 

004000 
000012 
026162 

000054 

000004 
000277 

001226 
COle16 

4$: 

1$: 

es: 

33: 

S$: 

TSTe4: 

1$: 

LOS 

CLR R3 

DAYACLK, psc: 1 
pane "Re 

Sk OBR erst 
BCS 3$ 
HLT 6 
BR 3$ 
ISR PC,GETSI 
Bcc 2g 
HLT 5 

INC. R3 
CMP #10,R3 
BNE 18 
INC RY 
JSR PC, OUTRDY 
MOV R4;4(R1) 

RS 
CMP #400, R5 

4S 

;CLEAR BIT COUNTER 

SHE NEST ear ital Brt R 4a! thn 
-BR IF CARRY CLEAR 
:GET THE WINDOW 
BR Na BIT IS A MARK 

Re rag WAS 7 F deme 
SEONTIN 
:GET THE ENDOW 
:BR IF BIT IS A SPACE 
ERROR BIT WAS A MARK 

;NEXT BIT 
:DONE YET? 
;BR IF NO 
:NEXT CHARACTER 
:WAIT FOR OUT-READY 
:LOAD PORTY WITH CHARACTER 
NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
LOAD OUT DAT 
;NEXT CHARACTER 
:DONE YET? 
:BR IF NO 
:SCOPE THIS TEST 

5 RH KKHLKEKAA LA KARREARAAAERES TEST 24 2XRKKSHXEKAA EAE LAR ER ALE RAEE 
:XDDCMP STRIP SYNC TEST 
:*SET LU LOOP, SINGLE STEP S SYNCS 
sAVERIFY THAT IN ACTIVE DOES NOT SET 
KEKE KEKE EE FE EKA EE RAS EEKEKEE LES REE RSH SESEF ELSES SELES ELE FEEEE 

; TEST 24 

Mov #24, TSTNO 
MOV #TST25, NEXT 

MOV eBITLL, (R1) 

ISR Bc it 

DATACLK, Sy 

MOV 4(R1),RY 
BIC #277, Ry 
CLR 
CMPB RS,R4 
BEQ 1$ 
HLT 40 
SCOPE 

;R1 CONTAINS BASE DMC11 ADDRESS 
:MASTER CLEAR DMC11 
SET LU LOOP 
: SAVE tus REG FOR TYPEOUT 
SINGLE CLOCK 5 SYNC CHARACTERS 

3 NEXT ~ eth TS INSTRUCTION, ROMCLK PC=S304 
:PORTY+LUL2 
PUT “FOUND” IN RY 
CLEAR UNWANTED BITS 
:PUT “EXPECTED” IN RS 
:1S ACTIVE CLEAR? 

R IF YES :8 
sERROR ACTIVE IS NOT CLEAR. 
:SCOPE THIS TEST 

j RERRAHRAARAAAAARHARAARAAAEA TEST 25 AReReRRERARRARARAR AREER EER 
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004000 
Ole70e O000le 
004737 Oebibe 

104415 ood064 

016104 900004 
042704 000277 
O1e70S 900100 

104400 

Ole737 900026 901226 
O01e737 015470 COlelb 

104412 
012711 o04000 
Q12702 O000le 
004737 Oeb162 

104415 o000e4 

016104 00004 
042704 000277 

104040 
104400 

737 C000eS O0lee6 
? 015402 001216 

TsTes: 

1$: 

TSTeé: 

1$: 

MOS 

;*DOCMP IN ACTIVE TEST 
; ¥SET y OOP, SINGLE STEP Ee SYNCS AND A NON-SYNC (301) 
s#VERIFY HAT’ IN ACTIVE ET 
THE REE HE SHEE HEHE 

; TeST eS 

MoV #25, TSTNO 
MOV #TSt26, NEXT 

MSTCLR 
MOV SITLL, (RL) 
MOV 
ISR Pes x 

DATACLK, 64 

MOV 4CRL), RY 
BIC #277, R4 
MOV #BITE,RS 
CMPS RS,R4 
BEG 1$ 
HLT 40 
SCOPE 

;R1 CONTAINS BASE DMC11 ADDRESS 
;MASTER CLEAR DMC11 
:SET LU LOOP 
SAVE LU REG FOR TYPEOUT 
;SINGLE CLOCK 5 SYNC CHARACTERS 

:NEXT WORD IS INSTRUCTION, ROMCLK PC=$304 
:PORTH+LUL2 
:PUT “FOUND” IN RY 
:CLEAR UNWANTED BITS 

-PUT “EXPECTED” IN RS 
iis ACTIVE SET? 

ERROR ACTIVE_IS NOT SET 
:SCOPE THIS TEST 

g REARHRRH ALARA RHA AARKKRZAKER TEST 25 £XRRRRHA KLARA AREAL ERLE SELES 
:*DDCMP IN ACTIVE TEST 
:¥SET LU LOOP, SINGLE STEP 1 SYNC AND A NON-SYNC (301) 
Pies THAT IN ACTIVE DOES NOT SET 

5 ERE EEE H ERE HEHE EAE AERA AREA KEKE EERE AEA ER EERE EAA ERERRE EERE 

; TEST 26 

Mov #26, TSTNO 
MOV #TSt27, NEXT 

MSTCLR 
MOV eGITLL, (R1) 
MOV 
ISR Bes eathic 

DATACLK, 24 
ROMCLK 

MOV 4(R1),R4 
BIC #277, Ry 
CLR R 
CMPB RS,R4 
BEQ 1$ 
HLT 40 
SCOPE 

;R1 CONTAINS BASE pneu! ADDRESS 
:MASTER CLEAR DMC11 
;SET LU LOOP 
SAVE LU REG FOR TYPEOUT 
:SINGLE CLOCK 1 SYNC CHARACTERS 

;NEXT WORD_IS INSTRUCTION, ROMCLK PC=S304 
:PORTH+LUL2 
PUT "FOUND" _IN RY 
CLEAR UNWANTED BITS 
:PUT "EXPECTED" IN RS 
1S ACTIVE CLEAR? 
BR IF YES 
sERROR ACTIVE IS NOT CLEAR 
:SCOPE THIS TEST 

j RRRRRERARARARARRRRRERRRRAAK TEST 27 RARER RREARERARARARRERERERE 
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3073 ;*DDCMP IN ACTIVE TEST 
3074 ;#SET LU LOOP, SINGLE STEP 2 SYNCS ANC A NON-SYNC (301) 
30? etek THAT’ IN ACTIVE IS SET 
su78 £ RRR K KEELER EE EAE EERE RHEE RAE ELE EH EEE ER EEERE LER EER ESE 

é 

ae . 9 TEST @ 
rd ce ewer ooeoeoeoeeareeo] 

3080 O15470 Qle737 900027 001226 TST27: MOV #27, TSTNO 
3081 015476 012737 015560 O0le16 MOV #TST30, NEXT 
3082 ;R1 CONTAINS BASE DMC11 ADDRESS 
3983 QO15504 10441e MSTCLR ;MASTER CLEAR DMC11 
c084 QO1559& 12711 004000 MOV tN (R1) ;SET LU LOOP 
3085 O155ie Ole70e O0001e MOV :SAVE LU REG FOR TYPEQUT 
3086 015516 O04737 O2b16e JSR Pc. atc ;SINGLE CLOCK 2 SYNC CHARACTERS 
3087 915522 900002 2 
3088 015524 104415 000034 DATACLK, 34 
3989 015530 104414 ROMCLK ;NEXT WORD_IS INSTRUCTION, ROMCLK PC=S304 
3090 O1553e 021244 021244 :PORTY+LUL2 
3091 015534 016104 900004 MOV 4(R1) RY ;PUT “FOUND” IN RY 
2092 915540 042704 000277 BIC #277, RY ; CLEAR UNWANTED BITS 
$093 025544 Qle70S 900100 MOV #BITb,RS ;PUT “EXPECTED” IN RS 
3094 O1S5S5G 120504 CMPB_ sR, R4 ;IS ACTIVE SET? 
3095 01555e 001401 BEQ 1$ :BR IF YES 
3096 Q15554 i04040 HLT 40 ERROR ACTIVE IS NOT SET 
3097 O1S55& 104400 1$: SCOPE ;SCOPE THIS TEST 

2033 
2199 j RERRREREAARAARARRRRERERAREK TEST 30 RRRAEALAAR AREA RAREREAE FEELS 
2101 ;*IN CLEAR TEST 
:10e ;¥SYNC UP RECEIVER AND TRANSMIT A alae it 
2103 ;*WAIT FOR IN RDY, THEN SET IN CLEAR 
3104 aaa THAT IN ACTIVE AND IN ROY ARE CLEARED 
aie b RR KHHH KEKE AEE ARE EERE AEE AEH A RE RA EE EA EE EERE EAR ARES EL EERE ERER 

athe ; TEST 30 

3109 015560 012737 000020 COlee6b TST30: ICV #30, TSTNO 
2110 O:5566 012737 O1573e OOlei6b MOV #TST31, NEXT 
g1il Rl rye BASE eds ADDRESS 
giig 015574 104412 METCLR MASTER CLEAR DMC11 
3113 015576 Ole702 O0001e MCV #12,Re ;SAVE REG ADDRESS IN Re FOR TYPEQUT 
3114 015602 012711 O04000 MOV wOITI1, (RL) ;SET LINE UNIT LOOP 
3115 015606 004737 026330 JSR PC, CHAR :LOAD SILO WITH 3 SYNCS 
S11& Q15612 000301 39! ;AND A_NON-SYNC (301) 
3117 915614 104415 9000053 DATACLK, 53 s SINGLE | ee THE DATA 
3118 O156e0 104416 O0000e THiR, 2 ;WAIT FOR INRDY 
3119 015624 104414 ROMCLK ;NEXT ORD IS INSTRUCTION, ROMCLK PC=5304 
2120 015626 Oele44 021244 :PORTY*LU 12 
Siel 015630° 016104 oo0004 MOV 4(R1), RY ;PUT "FOUND" _IN RY 
3i22 015634 O42704 000357 BIC #357, RY ; CLEAR UNWANTED BITS 
3le3 015640 O1e705 000020 MOV #BIT4,RS PUT “EXPECTED” IN RS 
gle4 015644 120504 CHPB RS, RY" IS INRDY SET? 
gleS O1S646 01401 BEG 13" 
3le6 O15650 104040 HLT 40 ;ERROR, INRDY IS NOT SET 
ais? ttetad 1$: 

565< 012761 200200 odg0004 MOV sBIT7,4(R1) ;LOAD PORTY 
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Pll BASIC RECEIVER TESTS . 

015860 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
018662 l2elle le2lle ;SET_ IN CLEAR = ; (TR 
015664 i04414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
UiSS66 Oel244 021244 sPORTHeLU le 
915670 QO16i04 O0C204 MOV 4(R1) RY ;PUT “FOUND” IN RY 
015674 O4erD4 000277 Bic e77 RY ;CLEAR UNWANTED SI7S 
015700 005005 CLR RS ;PUT “EXPECTED” IN RS 
01S70e 120S04 CMPB RS.R4 ;IS IN ACTIVE CLEAR? 
Q1S7O4 00140) BEQ 2$ : a aT 
3 iBf0§ LO404U , HLT 40 sERROR, IN ACTIVE IS NOT CLEAR 
Aio7) -%: 

D1S710 316304 900004 MOV 4(R1) R4 ;PUT “FOUND” _IN RY 
i714 42704 000357 BIC #257, 4 CLEAR UNWANTED BITS 
D1S720 O0S005 CLR RS ;PUT “EXPECTED” IN RS 
O1S7e2 1e0Sd4 CMPS RS,RY ;IS INRDY CLEARED? 
CiS7e4 OO14O) SEQ 3$ 
015726 10404) HLT 40 sERROR, INROY IS NOT CLEARED 
U1S730 104400 38: SCOPE ;SCOPE THIS TEST 

pease eeeeeeseesarecsaeseetese TEST Ql] eeveceetesstesteseseeseses se 
:;®DOCMP BASIC RECEICER TEST 
2 #SYNC_UP_RECEIVER AND SINGLE CLOCK THE CHARACTER 0 
:*#VERIFY THRT IN ROY IS SET, AND THAT THE CHARACTER WAS RECEIVED 
pLPRREEREESEEER ASE SEES PEE RER SESE S EEE RES ESSE ADEE SESE EEE LESSEE TEE 

; TEST 3) 

O1S732 Ol2737 90003] O0lz2e TST31: MOV 831, TSTNO 
015740 Ole737-.Si@I46 O0ie! MOV ss TST32, NEXT 

3R1_ CONTAINS SASE OMC11 ADDRESS 
SiS746 104412 MSTCLR ;MASTER CLEAR OMC11 
0i$780 Ol270e 0009) MOV 812,82 ;SAVE REG ADDRESS IN R2 FOR TYPEOUT 
CiS78% 012711 O04000 MOV #81511, (Rl) :SET LINE UNIT LOO 
015760 004737 026330 JSR PC, CHAR ;LOAD_ SILO WITH 3 SYNCS 
915764 000000 Q 3RND THE CHARACTER 0 
DiS76E 104415 000053 DATACLK, 53 sSINGLE CLOCK THE DATA 
C1S77e 104416 000002 TIMER, 2 :WAIT FOR INRDY 
UiS776 1O4414 ROMELK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
Oi6000 Oele44 021244 sPORTYeLU ile 
0160028 016104 000004 MOV 4#(81) RY ;PUT “FOUND”_IN RY 
Ul6006 D4e704 000357 .., BIC 8357, R4 ;CLEAR UNWANTED BITS 3h 
Ol60ie Ole705 O0000e0 MOV sSIT4,85 sPUT “EXPECTED” IN 85 
016016 Je0504 CMPB RS,R4 31S INRDY SET? 
Ji6020 001401 BEO 1$ st I Es 
Ol602e2 04040 HLT 40 ;ERROR, INROY IS NOT SET 
vepuet 1§: 
Ciéd2e4 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PCsS304 
Cle026 e204 021204 :PORTYeIN DATA 
016030 016104 OCO004 MOV 4(R1),R4 ;PUT “FOUND” IN RY 
016034 005005 - : CLR RS 3PUT “EXPELTED” iN AS 
016936 120504 CMPB RS RY ;WAS A O RECEIVED” 
D16040 90140} BEQ 23 paras 
Cle04e 104010 HUT 10 sERROR, RECEIVED DATA TS WRONG 
DIBO44 1O4400 es: SCOPE :SCOPE THIS TEST 
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sigs , £ 
2186 5 PHRERERAAFESEREREREESESERSSE TEST 32 Fests see se ess essssesesetes 
sis? ; #DDCMP BASIC RECEICER TEST ; 
3188 :#SYNC UP RECEIVER BND SINGLE CLOCK THE CHRRACTER 125 
iss :SVERIFY THAT IN RDY IS SET, AND THAT THE CHARACTER WAS RECEIVED 
ik SE RRARERRERPE REAPS ELE PELE SE ESELEL ER SESE FALLS ELFFSEEELSF FSS FESSESE 

19} 

313 ; TEST 3e 
3:33 regieneamemenggeren 
SiS DisO4e OLETST 000032 001226 TST32: MOV #32, TSTNO 
3195 516054 Ole7s? Ol6164 OOieié MOV #5733, NEXT 
oi% R81 CONTAINS BASE DMCi1 ADDRESS 
siS? O18dS2 104%4le MSTCLR = sMASTER CLEAR DMC11 
2i8s O18084% Ol270e O000le MOV i2,R2 ;SAVE REG ADDRESS IN Re FOR TYPEOUT 
3199 018070 Gle?ll COY4OO0 MOV wSItii, (RL) SET LINE UNIT LOOP 
sell O16O74 04737 O2eb330 JSR Pe CHAR ;LORD SILO WITH 3 SYNCS 
Je0} 016100 000:e5 125 :AND THE CHARACTER 125 
geQe O16i0e 104415 000053 DATACLK, s3 s;SINGLE CLOCK THE DATA 
2203 018108 104416 000002 TIMER, é sWAIT FOR INRDY 
3eO4 Ql6ll2@ 104414 ROMCLK sNEXT WORD IS INSTRUCTION, SOMCLK PC=5304 
S205 OLE114 Cezies4 C2le44 sPORTYeLU !2 
se0S O18118 916104 o00004 MOV 4(R1) RY sPUT “FOUND” IN RY 
320" Olélee O4e704 0903$7 BIC 8357, R4 sCLEAR UNWANTED BITS 
3208 JlEle6 Ole70S 000029 MOV aSITS,&5 sPUY “EXPECTED” IN RS 
2208 018132 120504 CMPS RS RY ;IS INROY SET? 
3215 Sigiss 001951 BEG 1$ 3 £ : 
Sei i$i36 104080 is HLT 40 sERROR, INRDY IS NOT SET 

szig O18140 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLE PC=sS304 
sel4 O18142 021204 021204 ;PORTY*IN DATA 
seiS Q16144 016104 o0050 MOV 4(R1) 84 ;PUT “FOUND” IN R4 
3616 016150 Ole705 000125 MOV gles, R5 sPUT “EXPECTED” IN RS 
sel? CiblSS 120504 CMFB RS,R4 :WAS & 125 RECEIVED? 
3ei8 016158 00140] BEG ) 
3eiS 016160 104010 HLT 10 ;ERROR, RECEIVED DATR IS WRONG 
322+ Cigsise 104400 zt SCOPE SCOPE THIS TEST 

5555 
3223 s RRERRAEAARRALARARRRHRAR ARSE TEST SD sasesassessseeesseaessszszse 
Jee4 ;*ODCMP SASIC RECEICER TEST bi 
22es :*SYNC UP RECEIVER AND SINGLE CLOCK THE CHARACTER 252 
gee s#VERIFY THAT IN RDY IS SET, AND THAT THE CHARACTER Was FECEIVED 
ool 5 ERRAFRRESRESARAERERERERERAL ERA AAERLTHLATRARHLA TAT TARA TATA ERA 
42208 

3223 ; TEST 33 
3230 SRE erenet 
323] O161E4 012737 900022 201226 TST33: MOV #33, TSTNO 
ese O16i72 012737 16302 OO1zIE Mov = 8 7ST34, NEXT. a ‘ 
ses3 :R1 CONTAINS BASE DMCL! ADDRESS 
ses4 016200 104412 MSTCLR ;MASTER CLEAR OMC11 
3225 Oi6e0e Ole702 900012 MOV 12. Re SSAVE REG ADDRESS IN R2 FOR TYPEQUT 
S33 Died, 018711 04000 MOY = #ITIT, (RI) ;SET LINE UNIT LOOP 
3227 Olsel2 004737 026330 JSR PC, CHAR LOAD SILO WITH 3 SYNCS 
See Citei6 CO02se eS2 ZANO THE CHARACTER 252 
2239 Ol6ee0 104415 900052 DATACLK, 53 :SINGLE CLOCK THE DATA 
se40 Oleee4 104416 00002 TIMER, @é2 sWAIT FOR INRDY 
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30) 104414 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
32 021244 921244 :PORTHeLU 12 
34 016104 990004 MOV 4(R1) RY : PUT mESUNG® IN RY 
40 042704 905357 BIC #357 4 : CLEAR UNWANTED BITS 
44 0127905 d00020 MOV BSIT4,RS T “EXPECTED” IN RS 
SO «120504 CMPB RS, RY IS InRoy Ser? 
S2 90149: REO 13 
S4 104040 . HLT 40 sERROR, INRDY IS NOT SET 
be! =] H 

SE 104414 ROMCLK “NEXT WORD 1S INSTRUCTION, ROMCLK PC=5304 
60 021204 921204 ;PORTY+IN DAT 
$2 316104 000004 MOV. 4(R1),R4 PUT “FOUND” iy RY 
ss O12e70s o002s2 MOV 8252.85 PUT “EXPECTED” IN RS 
72 120504 CMP. RS 4 “WAS A 252 RECEIVED? 
74 «001501 BEQ 23 
76 104010 i HLT 10 ERROR, RECEIVED DATA IS WRONG 

300 104409 23: SCOPE :SCOPE THIS TEST 

j HEREERERSRERETL AER ERED DELLE TEST 34 settee e sean see ence eeeesesse 
:#DDCMP BASIC RECEICER TEST 
2eSYNC UP RECEIVER AND SINGLE CLOCK THE CHARACTER 377 
:*VERIFY THAT IN RDY IS SET. AND THAT THE CHARACTERS WAS RECEIVED 
. © RESFE ELE RESP L ESS SES SHS TEES SE SESE ESSA SASH SFE EERE LHS SSS S ESS SHE 

: TEST 34 

302 912737 900034 901226 TST34: MOV 834, TSTNO 
319 512737 516420 ddl1z16 MOV B¥St36, NEXT 

:RI CONTAINS BASE OMC11 ADDRESS 
316 104412 MSTCL :MASTER CLEAR DMCL! 
320 Ole7fe ooodle MOV 812,82 :SAVE REG ADDRESS IN R2 FOR TYPEOUT 
324 Ole711 904000 MOV #8IT11, (81) :SET LINE UNIT LOOP 
330 904737 026330 ISR PC, CHAR :LOAD SILO WITH 2 SYNCS 
334 900377 377 AND THE CHARACTER 377 
336 104415 0909083 DATACLK, $3 “SINGLE CLOCK THE DATA 
342 104415 009082 TIMER, ‘2 =WAIT FOR INRDY 
346 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
350 921244 021244 -PORTY+LU 13 
32 Ols!04 ooo004 MOV 4(RL) RY ;PUT “FOUND" IN RY 
356 942704 900357 gic #357, R4 ;CLEAR UNWANTED BITS 
362 912705 o00020 MOV aBIT4,R5 :PUT “EXPECTED” IN RS 
366 120504 CMPB RS, RY :IS INRDY SET? 
370 90140: Besos 
ie: 104048 - HLT 40 sERROR, INRDY IS NOT SET 

374 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
276 021204 021204 :PORTH+¢IN DATA 
$90 O16104 900004 MOV 4(R1) BY :PUT "FOUND" IN RY 
404 6012705 800377 MOV 8377 RS PUT "EXPECTED" IN RS 
410 120504 CMPB. RE RY =WAS A 377 RECEIVED? 
#12 901401 BEQ 23 
414 104010 - HLT 10 ERROR, REC EIVED DATA IS WRONG 
sie 1044550 23 SCOPE -SCOPE THIS TEST 
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026506 
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SEP-""6 
VER TESTS 

13:18 PAGE 70 

4g: 

E06 

Peay t oe  ecel alae TEST 25 #44 assess sss sees ss sssss sss 
: ¥DDCMP TEST 
:¥THIS T eA SINGLE STEPS A BINARY COUNT PATTERN 
#CHECKING EACH CHARACTER AS IT IS RECEIVEC 

ty RARER EE REE ARASERSEAEEASEAREAESEALESASSLAAES EASE EEE SEES SESE 

; TEST 3% 

Mov #35, TSTNO 
MOV #75136, NEXT 

MSTCLR 
CLR SCHAR 
CLR STUFLG 
CLR Re 
MOV #73, R3 
MOV agitii, (RL 
JSR PC, SILAS 
DATACLK, - 
DATACLK, 7 
JSR . INRDY 
ROMCLK 
021204 
MOV 4(R1),R4 
MOV R2, RS 
CMPE RS,R4 

JSR PE, SILOLD 
MCV 875,83 
BR 1$ 
SCOPE 

ae Pee OMC11 ADDRESS O! 
E EAR DMC11 
T BINARY COUNT AT ZERO 
R BITSTUFF FLAG 
S “EXPECTED” DATA 
S CHARACTER COUNT 
LINE UNIT LOOP 

:POAD SILO WITH COUNT PATTERN 
:SYNC RECEIVER AND GET IT ACTIVE 
:CLOCK IN 73 CHARACTERS 
; WATT FOR INRDY 
>NEXT WORD + a INSTRUCTION, ROMCLK PC=S304 
: BORTY+IN DAT 
: PUT FOUND” tN Re 
:PUT “EXPECTED” IN RS 
:IS DATA CORRECT? 
:BR IF YES 
:DATA ERROR 
: NEXT CHARACTER 
ALL aes 
:8R IF YES 
: DECREMENT ying te COUNT 
:BR IF SILO NOT EMPTY 
LOAD SILO WITH MORE OF COUNT PATTERN 
Peay CHARACTER COUNT 

OPE THIS TEST 

pot b-btet tah bb- bt 5-3) Salalah TEST 35 seeeeeeeee eer seeeesstetsare 
:*DDCMP_DATA TEST 
;*THIS TEST SINGLE STEPS A BINARY COUNT PATTERN 
;*#CHECKING ERCH CHARACTER AS IT IS R EIVED 
r*THIS TEST IS EXACTL’ THE SAME AS THE LAST TEST, 
;*#EXCEPT LINE UNIT LOOP IS SET IN LU REGISTER 12 
Perttrirrirtrttetrerctretircritrrttertrsererttcertettererterce 

; TEST 36 

Mov #36, TSTNO 
MOV eTSt37 NEXT 

CLR SCHAR 
CLR STUFLG 
CLR Re 

:R1 CONTAINS BASE DNCLL ADDRESS 
sMASTER CLEAR OMCll 
:START BINARY COUNT AT ZERO 
:CLEAR BITSTUFF FLAG 
:Re IS "EXPECTED" DATA 
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22-SEP-76 
ECEIVER TESTS 

qnon? 
—~ewe! 

000040 

SRS 
sic 
26752 

000037 
017050 

004000 
026330 

000873 
026752 

13:18 PAGE 71 
FO6 

MOV 073, R3 :R3 IS CHARACTER COUNT 
ae :CLEBR. bt LOOP IN MAINT REG 
MOV Bie 4(R1) 
ROMCLK «NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
t2elle :SET LU LOOP IN LU REG | 
ISR ¢,SILOLD ‘LOAD SILO WITH COUNT PATTERN 
DATACLK, 3 SYNC RECEIVER AND GET IT ACTIVE 
DATACLK: 730 K IN < CHARACT ERS 
JSR PC, INRDY TAT FOR INR 
ROMCLK "NEXT WORD te INSTRUCTION, ROMCLK PC=5204 
d21204 :PORTY+IN DATA 
MOV 4(R1) RY -PUT “EQUND” IN R4 
MOV R2.RS ‘PUT "EXPECTED" IN RS 
CMP8) aR RY 1S DATA CORRECT? 
BEQ 2 -BR IF YES 
HLT 10 :DATA ERROR 
INC R2 :NEXT CHARACTER 
eMP #400, 82 ;ALL DONE? 
BEG 33 :BR IF YES 
DEC RS -DECREMENT CHARACTER COUNT 
BNE 32 :8R IF SILO NOT EMPTY 
ISR pC Si, 0L0 “LOAD SILO WITH MORE OF COUNT PATTERN 
MOV 873.8 RELOAD CHARACTER COUNT 
23 13 : CONTINUE 
COPE :SCOPE THIS TEST 

g RRHHHRASRALAAAAAAERSERERALES TEST S7 eee ee cette esses tsesesesst 
: XTRANSMITTER MARK TEST 
: #SINGLE Fen 3 SYNCS AND 8 301 AND 20 EXTRA 
aC OCK TIC VERIFY THAT A 301, A 377 AND & 377 
: WERE ReresvtD INDICATING THAT THE TRANSMITTER WENT 
#70 A MARK STATE FOR 1&6 BITS WHEN OUT SILO WAS EMPTY 
: S FRARELALFATERELFFSRASLLFALEAERAREREHLELEAELELALARALALLTSESTALLE 

TEST 37 

Moy #37, TSTNO 
MOV 87St40, NEXT 

:R1 CONTAINS BASE DMC11 ADDRESS 
MSTOLR :MASTER CLEAR DMC1! 
MOY sBIT11, (RL) :SET LINE UNIT LOOP 
JSR PC CHAR *LOAD SILO WITH 3 SYNCS 
351 “AND A 30! 
ATACLK, 72 ?CLOCK THE 301 IN AND 20 EXTRA TICKS 

JSR PC, INRDY WAIT FOR INRDY 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
021204 :PORTY*IN DATA 
MOV 4(R1).R4 :PUT “FOUND” IN R 
MOV #3015 :PUT “EXPECTED” tN RS 
CHP Re.R4 :WAS P 301 RECEIVED? 

HLT 10 ERROR FIRST CHARACTER INCORRECT 
JSR PC, INRDY =WAIT FOR INRDY 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK Pc=5304 
021204 PORTH*IN DATA 
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7.732). 22-SEP-76 13:18 PAGE 72 
BASIS RESEIVER TESTE 
016104 00004 MOV 4(RL) RY :PUT “FOUND” IN RY 
O1e705 90037" MOV 8377, RS :PUT “EXPECTED” IN RS 
120504 MPR RS. RY *WAS A 377 RECEIVED? 
001401 BEO 2$ : 
104010 = HLT 10 sERROR, 377 WAS NOT RECEIVED 
OO4737 = O26752 - 23: JSR FC, INRDY :WAIT FOR INROY 
14414 “ -  ROMCLK :NEXT WORD IS. INSTRUCTION, ROMCLK PC=S304 
921204 921204 :PORTH+IN DATA 
O16104 90004 MOV 4(R1) RY :PUT "FOUND" IN RY 
S1e705 000377 MOV #377,RS :PUT “EXPECTED” IN RS 
120504 CMPB. ORS. R4 “WAS A 377 RECEIVED? 
501401 BEG 33 
104010 HiT 10 sERROR, 177 WAS NOT RECEIVED 
104400 33: SCOPE -SCOPE THIS TEST 

j SHAKER KRRARAAHRERERERRARARE TEST 4 Fee ee eee ea ete aeeesessasscctee 
:¥CABLE TURNAROUND TEST 
:*CLEAR LINE UNIT LOOP, SET DTR 
:¥VERIFY THAT RING AND MODEM READY ARE SET 
-*CLEAR DTR, VERIFY THAT RING OND MRDY ARE CLEARED 
SL EREPLAE RARE LL ES LEELA FLALALERRELEREREFSRLL ALE LLL FFL FELL LLFREFE 

; TEST 40 

012737 co004¢ 901226 TST4O: MoV #40, TSTNO 
912737 17246 OO121& MOV #TST41 NEXT 

:R1 CONTAINS BASE DMC11 ADDRESS 
104412 MSTCLR :MASTER CLEAR DMC11 
032737 o20000 001366 BIT #8IT13,STATL :IS LINE UNIT M8202? 
001004 BNE +12 :BR IF YES (D0 TEST EVEN IF NO LOOP-BACK CONN) 
032737 o40090 001366 BIT BBITL4Y,STATL 15 TURNAROUND CONNECTOR ON? 
001457 BEG 2$ :SKIP TEST IF NO 
605011 CLR (RL) :CLEAR LINE UNIT LOOP 
012761 o00:90 oo0cc4 MOV $100,4(R1) :LOAD PORTY 
104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
122113 122113 :SET DTR 
104416 oo0002 TIMER, 2 WAIT 
104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
921264 021264 :PORT4+LUL3 
O16104 oo0co4 MOV 4(RI) RY :PUT “FOUND” IN RY 
042704 900023 BIC 823,R5 :CLEAR UNWANTED BITS 
012705 000310 | MOV #310,R5 :PUT “EXPECTED” IN RS 
032737 620000 001366 BIT eBITi3, STAT. :IS LINE UNIT Mg202? 
651402 eae) +5 :BR IF NO 
042705 o00200 BIC #BIT7,RS :NO_RING ON M8202 
120504 CMPB ORS, RY :ARE RING AND MRDY SET? 
091401 BEQ 1$ 
14011 HLT 11 :ERROR, RING OR MRDY NOT SET 

s0bi ocooo4 18: CLR 4(RL) : CLEAR PORTY 
104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
122113 122113 :CLEAR OTR 
104416 oo0002 TIMER, 2 7 
104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
C21264 O21264 :PORTHeLUL3 
Sleio4 oo0004 MOV 4ORL) RY :PUT “FOUND” IN RY 



HO6 
DIOME. MACYLL 27.732) 22-SEP-7$ 13:18 PAGE 73 
DZOMEA.PLL BASIC RECEIVER TESTS 

3465 O17215 O82704 oD002 BIC #23. R4 *CLEQR UNWANTED BITS 
46 Ql7e2 903008 cL Re ;PUT “EXPECTED” IN RS 
3467 O17ace O3er37 020000 001366 RTT #BIT13,STATI -15 LINE UNIT M8202? 
S468 017230 001402 REQ +8 :BR IF NO 
3468 17232 OS2T9S o00010 81S #BIT2,R5 ‘MROY SET ON M8202 
3475 017236 120504 cMPB RS RY ;ARE RING AND MRDY CLEAR? 
3471 O17240 90140) BEO 2$ 
S472 O1re42 104011 . LT ll ;ERROR, RING OR MADY NOT CLEAR 
3473 O17244 104400 23: SCOPE :SCOPE THIS TEST 

ae 
S875 y HRFSRALA ESHA PERAALEREREREES TEST YL BERR REEF LEL ESE EEERLEES ESSE 
3477 :*#CASLE TURNAROUND TEST 
3478 ;*CLEAR LINE UNIT LOOP, LOAD OUT DATA SILO 
3475 :aVERIFY THAT ALL MODEM SIGNALS ASE SET 
S030 EERE RERERLE RELA FE RRA RL EAL ERLE SERA E REL FALSE LEE LEE LALA LA LFLA SSA LE 
3481 
3482 ; TEST 41 
3483 + eaa-a---------- 
3484 917246 012737 000041 od12z¢ TST41: MOV 841, TSTNO 
3485 617254 612737 817426 O31215 MOV aTST4? NEXT 
3486 :R1 CONTAINS BASE DMC11 ADDRESS 
S48? O17262 104412 MSTCLR :MASTER CLEAR DMC11 
S488 517264 032727 o20000 001266 BIT #8IT13,STATL :IS LINE UNIT MS2027 
3483 17272 901004 SNE +12 :88 IF YES (D0 TEST EVEN IF NO LOOP-BQCK CONN) 
3480 317E74 032737 oO40000 001366 BIT s8IT14,STAT! :15 TURNAROUND CONNECTOR ON? 
233: 017302 901450 3EQ 1$ :SKIP TEST IF NO 
3532 17304 012711 so4000 MOV eSIT11, (RL) ;SET LINE UNIT LOOP 
3483 617310 O12761 900100 oco004 MOV 8100, 9 4(RL) “LOAD PORTS 
233 017316 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK P¢=5204 
3495 017320 122113 122113 :CLEAR ALL MODEM SIGNALS. EXCEPT DT 
3495 017322 1084:5 can002 TIMER, 2 “WAIT 
3487 517356 612761 06800] coooo4 MOY #1,4(R1) :LOAD PORTS 
S998 C1734 104414 ROMCLK :NEXT WORD IS INSTRUCT’ 4, ROMCLK PC=5304 
3495 517336 122111 122111 :SET SOM 
3590 017340 004537 Se7sle ISR RS MESLD sFILL OUT DATA SILO 
501 617344 827674 MESDAT :WITH 64 CHARACTERS 

3E55 87546 SO0100 eq. 
3503 017250 212700 oo00s0 MOV #50,R0 :PREPARE FOR DELAY 
3504 017254 30501 CLR (R13 :CLEAR LINE UNIT LOOP 
3555 017356 2s: 
S506 517356 1O4414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
3507 917360 921264 021264 :PORTH*LUL3 
3558 017362 016104 o00004 MOV 4(R1),R4 sPUT “FOUND” IN RY 
3593 917366 942704 900d22 BIC #23,R4 :CLEAR UNWANTED BITS 
3510 017372 012705 900354 MOV 8354,R5 :PUT “EXPECTED” IN &5 
3511 817376 022737 O20000 001266 QIT #81T13,STATL :I$ LINE UNIT M8202? 
35:2 817404 0014 BEG +6 :BR IF NO 
5573 617406 942705 coozcc BIC sBIT7,RS :NO RING ON MS202 
3514 Ol74l2 120504 CMPB) RS RY sCOMPARE EXPECTED AND FOUND 
3515 O:7414 80140 BE 13 :BR IF OK 
ZSié 017416 90520 DEC RO :DEC DELAY COUNT 
3517 017420 001356 NE it ;BR IF NOT ZERO 
2518 Oi74ee 1040)) HLT ll :ERROR, ALL SIGNALS ARE NOT SET 
3515 Ci7424 104400 18: SCOPE -SCOPE THIS TEST 



3$2: 
sszz 
3523 

3535 
3525 
sS2s 
332° 
3$28 
3529 
3$39 
3531 D1742E 

3532 O17434 
essi 017442 
2334 
2ssS O174so 
SS2& O1T74s 
SSa7) «(OLTSsé 
3538 017462 
ss23 O17464 
os40 Q1747e2 
3S41 01750 
3542 S17505 
3543 017510 
sS44 217512 
ss45 O17E1§ 
3s%$ 017522 
oss?) 017524 
3548 017530 
3533 017532 
2550 017534 
335i O17536 
3552 917540 
2353 017544 
SSS$ Ol75s55 

; S55 017550 
2s5& 917552 
2557 O17556 
2558 017560 

| 3559 O:7S6e 
| 3560 O17562 

3561 017566 
| 2562 017574 
 ~+E3 B1760¢ 
| 2565S 176i, 
| 3566 QO1761. 
| 3587 O1761E 
| 3562 917620 
| 3565 O17626 
| 3570 QO17634 
| 3571 017640 
| 3672 017644 

3573 Q17546 
2574 01765. 
2575 Ol17E5& 
2576 O176&0 
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erat Gr cae ate TEST 4S FRFeFRESLES SESE LSS +S 4444444 
iE oF RC_OPERATIO 

ING THE ERCLE POLTNONAL SINGLE CLOCK THE CHARGCTER 
VERIFY THE LSB OF THE B¢C ON EACH SHIFT 

Nest TRANSMITTER FiRst "ELEN THE RECEIVER 9¢¢ 
5 SSSERESSERESAA FS SLELELSE SRF LAFSFL LAA SSESALEL SLE SHES FLS LAL ESS FASFSG 

; TEST 42 

Mov #42, TSTNO 
MOV aTst4a NEXT 
MOV #64$ LACK 

Us a eae BASE nc ADDRESS 
MSTCLR Fy CLEAR D 
MOY #817 11, (RL) 
JSR ¢,cLRtO : 3 ate OREGISTERS 
eLR BS :START SHIFT COUNTER AT ZERO 
MOV aPC Ib, XPOLY  :LOAD POLYNOMIAL FOR SOFTWARE SCC 
MOV #0, 66$ sLOAD CHAR FOR SOFTWARE BCC 
CLR 67¢ :CLEAR OLD SOFTWARE BCC 
JSR PC, BCCLD :LOAD OUT sito WITH 2 SYNCS 

:AND THE CHARACTES O 
SaTACLK. 21 :GET TRANSMITTER ACTIVE 
SATACLK: I :SHIFT BCC ONCE 
INC RO _ :BUMP SHIFT COUNT ss 
SR RS, SIMSCC CALCULATE SOFTWARE SCC LSB 

5 :DATA CHARACTER 
6 OLD BCC 7 
cs ces -BR IF SOFT 8CC LSB IS SET 
ISR PC GETQO :GET HARDWARE TRANSMITTER Bcc LSS 
Bec 65¢ :BR IF HARD Bcc LSB Is CLEAR 
HLT 12 sERROR gcC LSB IS SET 
BR 63g CONTINUE ee 
TSR PC GETQ0 ET HARDWARE TRANSMITTER Bee Ls 
cs £9$ :BR IF HARD BCC LS8 IS SET 
HLT 16 :ERROR, HARD BCC LSB I$ CLEAR 

ROR SES SHIFT SOFT DATA 
MOV CALBCC. 87S iL 980 OLD SOFT ece 
CMP #15, R0 
BNE 65$ BRS F Sot DONE 
SCOP! :SCOPE SUBTEST (SWO9=1) 
MOV 871$,LOCK :NEW SCOPEL 
JSR Pc CLRIO :CLEAR BCC REGISTERS 
CLR RO ;START SHIFT COUNTER QT 2ER0 
MO\ BCRCIS,XPOLY  3LOAD POLYNOMIAL FOR SOFTWARE Scc 
MOV #0, 733 :LOAD CHAR FOR SOF TARE Bcc 
cLR rus | :CLEGR Ob OLD SOFTWARE ze 
ISR PC, BCCLD T SILO WITH 2 SYNCS 
0 AND THE CHARACTER 0 
DATACLK, 32 ;GET RECEIVER ACTIVE 
BATACLK: l :SHIFT Bcc ONCE 
INC ;BUMP SHIFT COUNT 
JSR fo, SIMBCC ;CALCULATE SOFTWARE BCC LSB 
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27.732) 
BASIC R 

090901 
009000 
00 

{B4013 

BOS037 

103401 

peer oet 7S 
ECEIVER TESTS 

027249 
wee! ee 

0277240 

Ol: sees 
AAANeTA 
aiteep te 

000043 

004000 
027454 

120001 

0009ei 
090601 

027094 

027226 

027226 

13:18 PAGE 7S 

733: 
743: 

738: 

768: 

773 . 
ride 

TST43: 

643: 

68s: 

l ONE SHIFT 
5 :bata CHARACTER 
9 OLD SCC ; 
cs 75$ ‘Be IF SOFT BCC LSE IS SET 
13 pC GETaI set HAROUERE RECEIVER BCc $2 
CC 7 3e CLEA 

HT i iFreth, t Pes ie BF | 

JSR PC GETOI ‘ert yu! ee RECEIVER BCC LSB 
Bs 76$ :BR IF HARD BCC Lse Is SET 
HLT 1? “ERROR, BCC LSB IS CLEAR 

ROR 725 sSHIFT SOFT DATA 
MOV CALBCC, 74 :LOAD OLD SOFT BCC 
CMP #1050 :DONE YET? 
ONE 73§ 'B@ IF NOT DONE 
SCOP1 :SCOPE SUBTEST ‘SWO9=1) 
SCOPE -SEOPE THIS TEST 

5 RELL HRAARAERLAEAAEERAHRERSS TEST GQ eee ease eee s cesar ss eesescsse 
:xTEST OF CRC OPERATION 
: #USING THE CRC1& POLYNOMIAL, SINGLE CLOCK Me CHARACTER 
#377 ; VERIFY THE LSB OF THE BCC ON EACH SHIFT 
aes TRANSMITTER FIRST THEN THE RECEIVER 8c 

© EKER E REESE AEE RAL EE LFRA SEES ELE AL EKER LSE LE ARSE ESSE EASE SEE SESE 

: TEST 43 

Mov #42, TSTNO 
MOV eTST4, NEXT 
MOV 84S, LOCK 

sRL_ CONTAINS BASE DMCA ADDRESS 
MSTCLR MASTER CLEAR DMC! 
MOV BBIT11, (RL) :SET LU LOOP 
JSR —- PC, CLRIO CLEAR BCC REGISTERS 
CLR =O :START SHIFT COUNTER AT ZERO 
MOV  #CRC1E,XPOLY  ;LOAD POLYNOMIAL FOR SOFTWARE SCC 
MOV 8377, 6&8; ;LOAD CHAR FOR SOFTWARE SCC 
CLR = -&78 :CLEAR OLD SOFTWARE BCC 
JSR PC, BCCLD :LORD QUT SILO WITH € SYNCS 
377 AND THE CHARACTER 377 
DATACLK, 21 OEY TRANSMITTER ACTIVE 
DATACLK? _ ! SSHIFT BCC ONCE 
INC RO :BUMP SHIFT COUNT 
JSR RS, SINBCC aCe cul ATE SOFTWARE BCC LSB / 

4 ;DATA CHARACTER 
0 :0LD BCC 
BcS SS :BR IF SOFT BCC LSB IS SET 
JSR PC, GETQO :GET HARDWARE TRANSMITTER BCC LSB 
BCC 638 :BR IF HARD BCC LSB IS CLEAR 
HLT ~—s_ 2 ;ERROR, BCC LSB IS SET 
BR 693 ; CONTINUE : 
JSR PC, GETQO :GET HARDWARE TRANSNITTER BCC LSB 
Bes 98 :BR IF HARD BCC LSB IS SET 
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104016 

006037 
69$: 

020046 
Oe71le 
000010 

020059 

Ce0i2e& 001220 
027454 

120001 027110 
020202 

027114 

000032 
000001 \ 

027004 

027240 

027240 
103401 
104017 

006037 
013737 
022700 
001346 
104401 
104400. 778: 

020202 
027112 
000019 

020204 

oOco44 
020572 
020306 

001226 
OOlel6 
001220 

004000 
027454 64S: 

005000 

TST44: 

KO6 

HLT 16 

ROR 66% 
MOV CALBCC 678 
CMP #10,R0 
BNE 65s 
SCOP 1 
MOY #71$, LOCK 

PC,CLRIO 
RO 
#CRC16, XPOLY 
8377, 733; 
74S 
PC, BCCLD 

32 
1 

RO 
RS, SIMBCC 

755 
PC. GETQI 
76$ 
13 
765 
PC, GETGI 
76$ 
1? 

733 
MOV CALBCC, 745 
CMP #10,R0° 
BNE 33g" 
SCOP! 
SCOPE 

;ERROR, HARD BCC LSB IS CLEAR 

;SHIFT SOFT DATA 
: LOAD OLD | SOFT BCC 
DONE YET? 
:BR IF NOT DONE 
: SCOPE Hae (SWO3=1 ) 
NEW SCOPE1 
CLEAR BCC _REGISTERS 
START SHIFT COUNTER AT ZERO 
;LOAD POLYNOMIAL FOR SOFTWARE 8CC 
;LOAD CHAR FOR SOFTWARE BCC 
CLEAR OLD SOFTWARE BCC 
;LOAD OUT SILO WITH 2 SYNCS 
AND THE CHARACTER 377 
:GET RECEIVER ACTIVE 
SHIFT BCC a 
BUMP SHIFT COUN 
: CALCULATE SOPTHARE BCC LSB 
ONE SHIFT 
:DATA CHARACTER 
;OLD BCC 
;BR_IF SOFT BCC LSB IS SET 
GET HARDWARE RECEIVER BCC LSB 
BR IF HARD BCC LSB IS CLEAR 
sERROR, BCC LSB IS SET 
CONTINUE 
GET HARDWARE RECEIVER BCC LSB 
:BR IF HARD BCC LSB IS SET 
ERROR, BCC LSB IS CLEAR 

;SHIFT SOFT DATA 
: LOAD a SOFT BCC 
:DONE_YET? 
;BR IF NOT DONE 
;SCOPE SUBTEST (SWO9=1) 
:SCOPE THIS TEST 

p RHHFRAKRRHLALE HARARE RARKERAH TEST GY 2XekRRKSRAKRARELE RAE RAR ERE 
:*TEST OF CRC OPERATION 
;*#USING THE CRC1& POLYNOMIAL, SINGLE vee THE CHARACTER 
#125, VERIFY THE LSB OF THE BCC ON EACH SHIFT 
se Teet TRANSMITTER FIRST THEN THE RECEIVER BCC 

© REEKSLAA REAR EHHK LAS SARAH RRA KEA RELA EAERARAAHREEKS ER ERE ERESHEERERE 

; TEST 

ov #44, TSTNO 
MOV #TST4S NEXT 
MOV #643, LOCK 

MSTCLR 
MOv #BIT11, (RL) 
JSR PC, CLRIO 
CLR RO’ 

3R1 CONTAINS BASE DMC11 ADDRESS 
MASTER CLEAR DMC11 
:SET LU LOOP 
;CLEAR BCC REGISTERS 
;START SHIFT COUNTER AT ZERO 
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3889 020314 012737 120001 927110 MOV #CRC16,XPOLY § ;LOAD POLYNOMIAL FOR SOFTWARE BCC 
3630 020322 012737 900125 020362 MOV —- #125, 66; LOAD CHAR FOR SOFTWARE BCC 

B31 Ged330 05037 Oe0s64 CLR «67S ‘CLEAR OLD SOFTWARE BCC 
693 020334 00473: 114 JSR  —- PC, BCCLD LOAD OUT SILO WITH 2 SYNCS 

3693 920240 000125 125 SAND THE CHARACTER 125 
3894 Oe034e 104415 000021 DATACLK, 21 GET TRANSMITTER ACTIVE 
3595 020346 104415 000001 SS$: DATACLK, I :SHIFT BCC ONCE 
369 20352 005200 ; INC RO BUMP SHIFT COUN 
3697 020354 004537 027004 JSR  —- RS, SIMBCC “SALCULATE SOPTNARE BCC LSB 
3698 920360 90000: 1 ONE SHIFT 
3693 020362 900000 b6$: 9 DATA CHARACTER 
3700 920364 900000 67g: 0 SOLD BCC 
3701 020365 103405 BCS sb :BR_IF SOFT BCC LSB IS SET 
3702 020370 OO47S? 027226 JSR —- PC, GETQO :GET HARDWARE TRANSMITTER Bcc LS8 
3703 920374 103006 Bcc) Oség 98 :BR_IF HARD BCC LSB IS CLEAR 
3704 020376 104012 HLT 12 sERROR BCC LSB IS SET 
3705 o20409 000404 : ct 693 ONTINUE 
3706 20402 004737 027226 ses: JSR PC,GETQO Get HARDWARE TRANSMITTER ECC LSB 
3707 O20405 10340! Bes sé :BR IF HARD BCC LSB IS SET 
3708 20410 104016 HLT 16 ERROR, HARD SCC LSB IS CLEAR 
3709 O2041e 69S: 
3710 O2041E 906037 020362 ROR = EES ;SHIFT SOFT DATA 
3711 020416 013737 027112 020364 MOY  CALBCC,67$ LOAD OLD SOFT BCC 
2712 020424 22700 90019 CMP #10,R0° :DONE_YET? 
$713 020430 001346 BNE  65$ :BR IF NOT DONE 
3714 920432 104401 SCOP! : SCOPE SUBTEST (SHO3=1 
3715 020434 012737 oz044e o01220 MOV #715, NEW SCOPE1 
3716 20442 004737 27454 71$: JSR aaa st CLEAR BCC REGISTERS 
3717 20446 05000 CLR RO START SHIFT COUNTER AT ZERO 
3718 O204S0 012737 120001 027110 MOV wCRCLE,XPOLY  ;LOAD POLYNOMIAL FOR SOFTWARE SCC 
3713 020456 012737 000125 20516 MOV = #125, 738; LOAD CHAR FOR SOFTHARE BCC 
3720 e044 005037 20520 CLR 745 | :CLEAR OLD SOFTWARE BCC 
37e1 20470 004737 Oe7114 JSR PC, BCCLD LOAD OUT SILO WITH 2 SYNCS 
3722 020474 090125 125 AND THE CHARACTER 125 
3723 020476 104415 o00032 BATACLK, 32 ;GET RECEIVER ACTIVE 
3724 029502 104415 9O00001 723:  DATACLK; 1 SHIFT BCC_ONCE 
37e5 020506 095200 INC RO BUMP SHIFT COUNT 
2726 020510 904537 027004 JSR —- RS, SIMBCC : CALCULATE SOFTWARE BCC LSB 
37e7 020514 000001 1 ONE SHIFT 
3728 020516 000000 738: 0 DATA CHARACTER 
3723 029520 900000 74g: 0 :OLD BCC 
3730 020522 193405 Bos 6s 758 :8R IF SOFT SCC LSB IS SET 
3731 020524 004737 027240 JSR —- PC, GETQI :GET HARDWARE RECEIVER BCC LSB 
372e 020530 103006 Bec 878 :BR IF HARD BCC LSB IS CLEAR 
3733 920532 104013 HLT 13 ERROR, BCC LSB IS SET 
3724 920534 o00404 BR 76S : CONTINUE 
3735 920536 004737 027240 75$: JSR PC,GETQI :GET HARDWARE RECEIVER BCC LSB 
3736 020542 103401 Bests 71S :BR IF HARD BCC LSB IS SET 
3727 020544 104017 HLT ? :ERROR, BCC LSB IS CLEAR 
3738 20546 768: 
3733 020546 006037 020516 ROR 73% ;SHIFT SOFT DATA 
3740 20552 013737 Oe7lle o20se20 MOV  CALB7C, 74S ;LOAD OLD SOFT BCC 
3741 020560 022700 000010 CMP = #10, RO DONE _YET? 
2742 20564 001345 BNE 72 :BR IF NOT DONE 
3743 O20566 104401 SCOPL SCOPE SUBTEST (SWO9=1) 
2744 020570 104400 778: SCOPE :SCOPE THIS TEST 
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O0004S 
021106 
02062e 

004000 
027454 

120001 

027114 

000021 
o000c1 

027004 

027226 

027225 

020576 
027112 
000010 

020756 
027454 

120001 
OC0eSe2 
021034 
027114 

000032 
000001 

O0iee6 
001216 
001220 

027110 
020676 

020700 

001220 

027119 
021032 

TSTYS: 

S4$: 

6s$: 

66S: 
67$: 

68$: 

69S: 

718: 

728: 

MOQ6 

y RESKKRAKAKEA A HAKKAR KE RHEREEES TEST 4S £ARRRAHLELERE FEELS FRELESES 
:*TEST OF CRC_OPERA TION 
USING THE CRC16 POLYNOMIAL, SINGLE CLOCK THE CHARACTER 
:*252, VERIFY THE LSB OF THE BCC _ON EACH SHIFT 
istest TRANSMITTER FIRST THEN THE RECEIVER BCC 

£ RRL RK AAA E REEL EEA KEL AE KELLER E RELL EASE RAE ERE ES AF ELE E LFA LE SHS 

; TEST 45 

Mov #45, TSTNO 
MOV #TST46 NEXT 
MOV #64, LOCK 

MOV #S1T11,(R1) 
ISR PC, CLRIO 

RO’ 
MOV #CRC 16, XPOLY 
MOV #252, 665; 
CLR 673 
JSR PC, 8CCLD 
252 
DATACLK, 21 
DATACLK. 1 
INC RO 
ISR RS, SIMBCC 

0 
0 
BCs 69S 
ISR PC, GETQO 
Bcc 69$ 
HLT 12 
BR 69% 
JSR PC. GETGO 
BCS 69$ 
HLT 16 

ROR 66S 
MOV CALBCC,57$ 
CMP #10,RO 
BNE 65$ 
SCOP! 
OV #71$,LOCK 

ISR Pc, CLRIO 
CLR RO’ 
MOV #CRC16, XPOLY 
MOV. #25e, 733; 
CLR 745 
JSR PC,BCCLD 
252 
DATACLK, 32 
DATACLK’ i 
INC RO 

;R1 CONTAINS BASE DMC11 ADDRESS 
:MASTER CLEAR DMC11 
:SET LU LOOP 
CLEAR BCC_REGISTERS 
:START SHIFT COUNTER AT ZERO 
LOAD POLYNOMIAL FOR SOFTWARE 8CC 
:LOAD CHAR FOR SOFTWARE BCC 
;CLEAR OLD SOFTWARE BCC 
;LOAD_OUT SILO WITH 2 SYNCS 
ZAND THE CHARACTER 252 
GET TRANSMITTER ACTIVE 
:SHIFT BCC eer 
:BUMP SHIFT COUN 
: CALCULATE SOP THARE BCC LSB 
[ONE SHIFT 
:DATA CHARACTER 
“OLD BCC 
:BR IF SOFT 8CC LSB IS SET z 
?GET HARDWARE TRANSMITTER BCC LSB 
:8R IF HARD BCC LSB IS CLEAR 
“ERROR, BCC LSB IS SET 
: CONTINUE 
‘GET HARDWARE TRANSMITTER BCC LSB 
:BR IF HARD BCC LSB IS SET 
ERROR, HARD BCC LSB IS CLEAR 

;SHIFT SOFT DATA 
LOAD OLD port Bcc 
DONE YET? 
:BR IF NOT DONE 
; SCOPE SUBTEST (SWO9=1) 
;NEW SCOPE1 
;CLEAR BCC REGISTERS 
START SHIFT COUNTER AT ZERO 
:LOAD POLYNOMIAL FOR SOF THARE BCC 
LOAD CHAR FOR SOFTWARE SCC 
:CLEAR OLD SOFTWARE BCC 
;LOAD OUT SILO WITH 2 SYNCS 
SAND THE CHARACTER 252 
;GET RECEIVER ACTIVE 
;SHIFT BCC ONCE 
BUMP SHIFT COUNT 
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027004 

027240 

027240 

021032 
Oe7 lle 
000010 

OO0046 
021344 

004009 

021240 
120001 
027256 
oo0co4 

000004 

000004 

026144 
000021 
021236 
000001 
027004 

021034 

027110 

TST46: 

NO6. 

RS, SIMBCC 

73$ 
CALBCC, 74 
#10,R0 
7e$ 

Pe ge op dt SOFTWARE BCC LSB 
;ONE SHIFT 
DATA CHARACTER 
iD BCC 

N 
ET HARDWARE RECEIVER BCC LSB 
;8R IF HARD BCC LSB IS SET 
ERROR, BCC LSB IS CLEAR 

;SHIFT SOFT DATA 
: LOAD OLD SOFT BCC 
:DONE YET? 
:BR IF NOT DONE 
SCOPE SUBTEST (SWO9=1) 
:SCOPE THIS TEST 

j RERKRA RK ALARA RLAKAKAKRERREK TEST YG RERRRARRLEAA EAE AA ALAA EL EREE 
:*TRANSMITTER CRC TEST 
:*USING THE CRC16 POLYNOMINAL, SINGLE CLOCK A BINARY 
:*COUNS PATTERN, VERIF: THE LSB OF THE TRANSMITTER BCC ON EACH SHIFT 
rtttiiitiiitirirttititi tir tititiiititiittistetttittett tite ter: 

; TEST 4¢ 

Mov #46, TSTNO 
MOV #TST47, NEXT 

MSTCLR 
MOV #BIT11, (RL) 
CLR 33 
CLR RY 
¢LR RS 
CLR 4 
MOV #CRCIG, XPOLY 
ISR PC, SYNLD 
MOV R44(RI) 
ROMCLK 
122110 
TNC RY 
MOV RY,4(R1) 
ROMCLK 
122119 
INC RY 
MOV RY, 4(R1) 
ROMCLK 
122110 
SR PC, OCOR 

MOV 
DATACLK 
JSR 

J ' 
DATACLK, 21 " 

RS, 3$ 
1 

"RS, SIMBCC 

;R1 CONTAINS BASE DMC11 ADDRESS 
MASTER CLEAR DMC11 
:SET LINE UNIT LOOP 
;ZERO BIT COUNT 
R4 CONTAINS CHAR TO BE LOADED IN SI 
RS CONTAINS CHAR CURRENTLY BEING SH 
:CLEAR SOFT BCC 
LOAD POLYNOMINAL 
LOAD SILO WITH : SYNCS, SOM SET 
: PORTY*CHAR 
NEXT WORD 33 INSTRUCTION, ROMCLK PC=5304 
LOAD OUT DAT 
; INCREMENT TO. NEXT CHARACTER 
: PORT4+CHAR 
NEXT WORD iS INSTRUCTION, ROMCLK PC=5304 
;LOAD_OUT DATA 
; INCREMENT TO NEXT CHARACTER 
: PORT4+CHAR 
:NEXT WORD FA ENSTRC TION, ROMCLK PC=5304 

LO 
IF 

TA 
{LOAD CHAR FOR SOFT CRC 
SHIFT BCC ONCE 
;CALCULATE SOFT BCC ~~ 
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FT SHIFT COUNT 1 230 

6 SOFT CHARACTER 
| :OLD SOFT Eas 
8cs $ -BR IF SOFT BCC LSE IS SET nee 
TSR PC GETQO -GET HARDWARE TRANSMITTER S¢o LSE 
Bcc 3 -BR IF OK (CLEARED. 
HLT 20 :ERROR, BCC LSB WAS SET 
35 3 :CONTINUE WITH TEST 
JSR PC, GETGO °GET HARDWARE TRANSMITTER 8CC LS2 
3¢5 3 :BR IF OK (SET) 
HLT 2! :ERROR, BCC LSB WAS CLEAR 

MOV CALBCC 4S sLORO OLD SOFT 8C¢ 
INC ; INCREMENT BIT COUNTER 
cue #10,R3 ;DONE A FULL CHARACTER YET” 
SNE ;8R NO 

CLR R3 ;RESTART BIT COUNTER 
INC a s INCREMENT DATA FOR SILO 
CMP #400 ,R84 :DONE BINARY COUNT YET? 
BLE 3g :BR IF YES 
MOV RY, 4(R1) sPORTY+DATS 
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK ©¢=S304 
le2i) ;LOAD OUT DATA ; 
INC RS ; INCREMENT DATS 
CMP #400,85 :DONE SINARY PATTERN YET? 
BNE 1s 338 IF NO_ po 
SCOPE -SCOPE THIS TEST 

sRREASSSHEAASESAARASSSRRALSSS TEST GP See e sere eee ese sere ests eeees 
s *#RECEIVER CRC TEST 
s#USING THE CRC16 POLYNOMINAL, SINGLE CLOCK A BINARY 
;#COUNT PATTERN, VERIFY THE LSS OF THE RECEIVES Scc ON EACH SHIFT 
SL RESESELSSASSLSELES SSSA SSSERSLAESELSSSAAFLSLSTLSSFALALL ALS SSF SLELR 

; TEST 47 
Mov 847, TSTNC 
MOV sTStSO NEXT 

;R1_ CONTAINS BASE OMC11 ADDRESS 
MSTCLR :MASTER CLESR OMC1L 
MOV s8ITi1, (82) ;SET LINE UNIT LOOP 
CLR RB :2ERO BIT COUNT : 
CLR RY sR4 CONTAINS CHAP TO SE LOADED IN SILS 
CLR RS *RS CONTAINS CHAR CURRENTLY SEING SHIFTED 
CLR 4$ ;CLEAR SOFT BCC 
MOV  -@CRCLG,XPOLY LOAD POLYNOMINAL fin 
JSR PE, SYNCD sLOAD SILO WITH 3 SYNCS, SOM SET 
MOV RASC RT) :PORTH*CHAR i 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
leeit 40RD OUT DATR a 
NC ORY SINCREMENT TO NEXT CHARACTER 

MOV RA 4( RL) SPORTH*CHAR : von 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
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S313 021432 122110 122110 sLOAD OUT DATA 
S314 O2l1434 O05204 INC RY s INCREMENT TO NEXT CHASACTER 
3315 Ret t38 920461 000034 MOV R4¥,4(R1) sPORTY+CHAR 
3Si5 Bers4s [86414 ROMCLK sNEXT WORD IS INSTPUCTION, SOMCLK FC=S3c4 
33:7 Q2el844 122110 122110 3 ;LOAD OUT DATA 
S318 21848 CoOs7s? 026144 JSR PC ,OCOR s;WAIT: FOR OCOR 
3319 OEiss2 ld441s 900032 DATACLK, 32 CLOCK DATA : 
s320 O2:458 O10S3" 21474 1$: MOV RS, 33 sLORD CHAR FOR SOFT CRC 
sS21 O2l%be 104415 000001 zs: DATACLEK, 2 SHIFT BCC ONCE 
ss22 D2l8S& CO4¥Ss" 027004 JSR RS ,SIMBCC sCALCULATE SOFT BCC 
sSe2 Ocl47e 000001 1 sSOFT SHIFT COUNT 
s3e4 921474 300000 3$ 0 -SOFT CHARACTER 
382s O21s7= 6555500 43 O OLD SOFT BCC ae 
sSe& 021500 103405 cs cs :GR IF SOFT BCC LSB IS SeT 7 
sSe? 021502 O04737 Oe72e40 JSR PC ,GETQI GET HARDWARE RECEIVES S00 LSE 
e328 021506 103006 SCC $$ :B8 IF OK (CLEARED) 
2329 021510 1040ee2 HLT rs ERROR, BCC LSB WAS SET 
3330 Q2elSie 00404 SR 63 : CONTINUE WITH TEST 
S321 021514 O04737 Ce72e40 5: JSR PC, GETG GET HARDWARE RECEIVER BCC LSS 
s33e 921520 103401 8¢s $$ 3BR IF OK (SET) _ 
aay O2l522 1040e3 HUT 23 ;ERROR, BCC LSB WAS CLEAR 

3935 21524 é$: 
soot G2lSe4 06927 921474 ROR 3$ SHIFT SOFT DATA 
2327 021830 O13737 OC27ll2 O2147E MOV CALECC.4$ sLOAD OLD SOFT SCC 
3328 021536 005203 INC R3 s INCREMENT BIT COUNTER 
2339 021540 Q22703 oO00010 CMP #10,R3 ;DONE A FULL CHARACTER YET? 
S380 4C21544 OO134é BNE $ BR IF N 
S341 G2is4s o05002 CLR R23 ;RESTART BIT COUNTER 
3342 921550 505204 INC = INCREMENT DATA FOR SILO 
3343 Q215Se Jee’ o00400 CMP #400,R4 sOUNE BINARY COUNT YET? 
2344 021555 003404 BLE oe :BR IF YES 
S345 OclS6O 010461 O000004 MOV RY 4(R1) :PORT4eDATA 
S34E =CElSES §=104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PCsS304 
3547 5e1S66 122110 - 22119 ;LOA9D OUT DATA 
S338 21570 05205 3s: INC RS s INCREMENT DAT 
S348 velS7e Oee70S o00400 CMP 8400,R5 :DONE BINARY PATTERN YET? 
2350 021578 O0l32e7 SNE 1$ 3BR IF NO 
223: 021600 104400 73: SCOPE SCOPE THIS TEST 

33o3 
3358 pHeHRARARRASAS RRR SEFAaR TEST SD seseeeeeeasesesssssesere see 
33s TRANSMITTER DOCMP CRC TEST 
soseé :#THIS TEST TRANSMITS A FOUR CHARACTER MESSAGE WITH CSc 
2357 ;#BOTH DRTA ANDO THE BCC ARE VERIFIED IN THE SIT 
33S& s#HINDOW. THE FOUR CHARACTERS ARE 0 128,252,377 
2335S s#THE TRANSMITTER IS CHECKED FOR GOENG rO A MSRK STATE AFTER THE 3cC 
3555 Ss FHASRSAASEAERERARRSA RAHA FE RALASARSRARRSAALLTA LSTA SHSTAA ARES LAE 

2z¢ ; TEST SO 
aa ge ee ee ee ae ee Be) i ie te -- — eee 

S365 C21E02 0127237 00050 a0l226 TSTSC: Mov #50, TSTNC 
Ssé5  Delsl02 Ol2727 C2zl34 Oo0lelé MOV eTS?S] NEXT 
3966 ;R1 CONTAINS BASE DOMCLL ADDRESS 
xare CZLE1E LOs4le MSTCLR sMASTER CLEAR DML) 
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DO? 
22-SEP-TS 13:18 PAGE 82 
SEIVER TESTS 

LOAD OUT DATA SILO 
904090 MOV #BITI1, (RL) ;SET LINE UNIT _LOOP 
027674 MOV sMESDAT RY ;LOAD POINTER TO DATA 
02172 CLR 10 ;CLEAR SOFT BCC 
909004 MOV #4, RO LOAD CHARACTER COUNT 
027256 JSR PC, SYNLD ;LOAD 2 SYNCS IN OUT SILO 
026275 r58 PC. OUTRDY :WAIT FOR OUTRDY 
027412 J5R RS, MESLO LOAD SILO WITH 4 CHAR MESS 

MESDAT ZADDRESS OF MESSAGE 
- :NUMBER OF CHARACTERS 

027366 JSR PC,EOM ;LOAD GARSAGE CHARSCTER, WITH £OM SET 
d2$144 JSR PC, OCOR WAIT FOR_OCOR 

oLR R3 ;CLEAR BIT COUNTER 
oocd22 DATACLK, 22 CLOCK DATA 

128: MOVB. | (R4)+,R5 LOAD RS WITH CHAR 
MOV RS,R2 LOAD R2 WITH CHAR 

;CHECK FIRST FOUR CHARACTER MESSAGE 
:IN THE SIT WINDOW (0, 125,252,377) 

120001 027110 MOV #CRC1E,XPOLY § ;LORD POLYNOMIAL 
021722 Mov RS,678 LOAD SOFT CHAR FOR SCC 
027004 JSR RS /SIMBCC :CALCULATE SOFT BCC 

| ; SHIFT COUNT 
evs: 8 1, 4ARACTER 
108: 0 30.9 BCC 

C27112 021724 MOV CALBCC, 108 :LOAD SOFT BCC FOR _NEXT SHIFT 
000001 648: DATACLK, 1 SHIFT DATA IN TO BIT WINDCW 

RORS Z SHIFT SOFT DATA 
clae oss BR IF_A SPACE 

026112 ISR PS GETS! ;LOOK AT BIT WINDOW 
BCS 663 :BR IF OK (MARK) 
HLT 7 ERROR, BIT WINDCH WAS A SPACE 
3 SoS ; CONT IAUE 

026112 oo3 JSR PC. GETS! LOOK AT BIT WINDO 
BCC o6$ BR IF OK (SPACE) 

aa HUT E ERROR, BIT WINDOW WAS & MARK 
Ss: 

INC g3 BUMP BIT COUNTER 
009010 oME #19,R3 :D0NE FULL 8 BITS YET 

BNE g43 ;8R_IF NO 
CL R3 CLEAR BIT COUNTER 
OES RO :DEC CHARACTER COUNT 
BNE 128 :BR IF NOT DONE YET 

;CHECK BCC FOR PRECEDING MESSAGE IN THE BIT WINDOW 

027112 MOV CALECC,RO PUT BCC_IN RO 
060001 683:  DATACLK,1 SHIFT HARDWARE BCC 

ROR RO SHIFT SOFT BCC 
BCC 638 :3R IF CARRY CLEAR 

026112 JSR = PC, GETS ;LOOK AT BIT WINDOW 
BCS 70$ BR IF OK (MARK) 
HLT 14 ERROR, CRC WRONG (SPACE) 
ER 708 : CONTINUE 
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OZOME oMACY1L 27.732) 22-SEP-7S 13:18 PAGE 83 
DIOMEA.P LL Basic RECEIVER TESTS 

1035 22032 oar 37 026112 69: 138 Pc ,GETSI £00 AT BIT WINOOM 

Je38 SEeR38 183874 HLT 14 tFRROR, CRC WRONG (MARK) 
493g 022042 70$: 
4023 92204 005203 a INC R3 :BUMP BIT COUNTER 
4030 922044 022703 000020 EMe 820,83 ‘FINISHED BCC YET? 
4031 922050 901357 BNE 68S :BR IF NO 
132 022052 005003 CLR R2 -CLEAR BIT COUNTER 

433 sCHECK TO SEE IF TRANSMITTER IS MARKING 

u936 922054 104415 00000! 23: DATACLK, l :CLOCK TRANSMITTER 
4037 022060 O04737 226112 JSR PC, GETSI “LOOK AT WINDOW 
4538 022064 10240! ets 3$ :IT SHOULD BE MARKING 
4539 928066 104024 HLT D4 -EPROR SIT WAS A SPACE 
4946 022070 dos=2d3 33: INC R3 :BUMP BIT COUNTER 
4941 022072 022703 000007 CMP 87 ,R3 :DONE YET 
“O42 OEE07E 901366 SNE 23 :5R IF NO 
$043 22:00 104415 cood10 DATACLK, 19 ‘GIVE ENOUGH TICKS TO CLEAR OUT ACTIVE 
4044 922104 905003 . CLR R3 -CLEQR BIT COUNTER 
4O45 022106 0441S 00000: 4$: BATACLK, 1 :SHIFT OUT NEXT SIT 
4048 QEElle OO4737 O26112 ISR PC, GETS! :LOOK AT BIT WINDOW 
404? O22116 103401 BCs +4 -BR IF IT IS A MARK 
40428 932120 104024 HLT 24 :ERROR, TRANSMITTER IS NOT MARKING 
4948 d22122 005293 INC =—s-RB sINC_BIT COUNT 
4050 SS1E4 022703 000020 emp 820,23 ‘DONE YET? 
‘051 022130 001366 BNE 4§ :BR IF NO 
4052 Oeelze 104400 cs: SCOPE “SCOPE THIS TEST 

4OS4 
Soss s RERRESRAR AEA HREAASARARESER TEST Sl eeeeeeeeeeerecrseseeressesesre 
wFEE **RECEIVER DDCMP CRC TEST 
4057 **THIS TEST CLOCKS A FOUR CHARACTER MESSAGE WITH BCC 
ste > AND VERIFYS CORRECT DATA RECEPTION AND 8CC MATCH 
w5E5 :#THE FOUR CHARACTER MESSAGE IS 0,125, 252,377 
4050 © EERRESA RAE SERESLER LA LE LEAR RARE LAS RAE RA LER SEALS ERAS LEST SSS EEEE 
4551 
42 : TEST 51 
© ea eee een 
4964 922134 012737 900051 oo1226 TSTS1: MoV #51, TSTNO 
4065 OG22142 812737 022336 012i MOV 8TSTS2, NEXT 3 
4066 :R1 CONTAINS BASE DMC1L ADDRESS 
4067 22150 104412 MSTCLR :MASTER CLEAR DMC1! 
408 O22152 012711 co4o00 MOV BBIT11, (RL) :SET LINE UNIT LOOP 
4063 S22156 612702 de7674 MOV aMESDAT, Re :LOAD POINTER TO DATA 
4070 22162 012700 900004 MOV 84,0 : LORD CHARACTER COUNT 
407i CEEi66 004737 02725 ISR Pc’ SYNLD :LOAD 2 SYNCS IN OUT SILO 
4072 Oeel7e 004737 Cetbe7b J5R PC: OUTRDY :WAIT FOR OUTRDY 
4073 22176 24527 027412 JSR RS. MESLOD :LOAD SILO WITH 4 CHAR MESS 
4574 22202 027674 MESDAT :ADDRESS OF MESSAGE 
4975 22204 00004 4 :NUMBER OF CHARACTERS is 
407E 022206 904737 027366 ISR PC,EOM "LOAD GARBAGE CHARACTER, WITH EOM SET 
4577 Oezsl2 004737 026144 JER PC: OCOR :WAIT FOR OCOR 
W072 O22216 104415 000114 DATACLK,114 :CLOCK DATA 
4073 S22222 0047327 926752 38: JSR PC, INRDY :WAIT FOR INRDY 
4550 S22226 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 



DIOM MACYL] 27(732) 22-SEP-76 13:18 PAGE 84 
DIONER.P LL BASIC RECEIVER TESTS 

4081 922230 o21204 021204 :GET IN DATA 
40382 022232 016104 000004 MOV 4(R1),R4 “PUT “FOUND” IN RS 
4083 922236 112205 MOVE = (R2) +, 95 -PUT “EXPECTED” IN FS 
4984 022240 120504 CMPB sR, RY :COMPARE RECEIVED CATA 
4085 922242 001491 BEQ 1g :BR IF OK 
S685 622344 [O4c15 HLT 10 ‘DATA ERROR 
4O8? d2224— 905300 18: DEC RO :DEC CHARACTER COUNT 
1088 022250 901364 BNE 3$ :BR IF NOT DONE YET 
te. 

sx | | -CHECK TO SEE THAT IN BCC MATCH IS SET 

“02 022252 JO4737 026752 JSR PC, INRDY ;WAIT FOR INRDY 
4333 022258 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5204 
4094 022260 021204 021204 :GET FIRST HALF OF CRC 
4085 022262 116137 cO0004 oD1252 MOVS  4(R1), TEMP :PUT IN TEMP3 
4096 022270 O4e737 177400 001252 BIC 8177400, TEMPS CLEAR HI BYTE 
40s? 052576 004737 026752 JSR PC, INRDY :WAIT FOR INRDY 
4098 22302 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
4099 932304 621244 021244 
4100 022306 016104 900004 MOV 4(R1),R4 :PUT “FOUND” IN RY 
4101 22312 42704 99037 RIC #376, R4 :CLEAR UNWANTED BITS 
4102 O&2318 012705 000001 MOV #1,R5 :PUT “EXPECTED” IN RS 
4103 022322 120504 CMP sR RY :IS IN BCC MATCH SET? 
4109 022324 O01401 BEQ 25$ 
4105 022326 104015 : HLT 15 sIN BCC MATCH ERROR 
4106 22330 ess: 
$107 022330 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S30+ 
4108 022332 921204 021204 :GET LAST HALF 
4103 082334 104400 23: SCOPE -SCOPE THIS TEST 

Sill 
“lle  RRRRLAA ERAS RELA ARAAAARARESE TEST SO RRR eeREARHEARARFLLA AREA EEE 
4113 :*DDCMP_EOM FUNCTION TEST 
4115 -xTHIS TEST LOADS OUT SILO WITH: 2 SYNCS.4 CHAR MESSAGE ,£0M 
aiis :%4 CHARACTER MESS,EOM. THE DATA STREAM ts CHECKED To SE 
wits #4 CHAR, BCS,4 CHAR, BCC,MARKS. THIS TEST VERIFYS THAT 
4it7 Z#THE CHARCTERS LOADED WITH EOM SET ARE LOST 
4ii >*ALL DATA AND BCC’S ARE CHECKED IN THE BIT WINDOW 
4113 “i ;*THE FOUR CHARACTER MESSAGE IS 0,125,252, 377 
4120 !¥RECEIVED DATA IS VERIFIED, AND N BSC MATCH IS CHECKED 
Slel SS ESSA EEF REALS EL HHRE KARA LALA LAS RALE EHSL RAL RALTARTLLLF LALLA FLAT 

4125 
tie: ; TEST S2 

4125 022336 012737 900052 o01226 TSsTS2: Mov #52, TSTNO 
4126 922344 612737 623436 CcOlels MOV 8TSTS3, NEXT 
4127 ;R1 CONTAINS BASE DMC1! ADDRESS 
+18 O22252 104412 MSTCLR :MASTER CLEAR DMCL1 
746 

+120 ;LOAD OUT DATA SILO 
131 

4132 022354 012711 004000 MOV #BIT11,(R1) :SET LINE UNIT LOOP 
4132 026360 01€704 027674 MOV #MESDAT, RY *LOAD POINTER 70 DATA 
4134 922364 005037 022474 CLR 10$ :CLEAR SOFT BCC 
1.3 022270 612700 909004 MOV #4, RO :LOAD CHARACTER COUNT 
"1S O2e374 004737 Oe7eSs JSR Pe ‘SYNLD ;LOAD 2 SYNCS IN OUT SILO 
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022554 
JeeS60 

Jeebi0 

UL 2rrse) 
BASIC R 

004737 
004537 

01080e 

012737 

104415 

104014 

‘3 
ae 

22- 
CEI 
026276 
Osr4le 

027366 
027412 

027366 
026144 

000022 

026112 

000010 

Oz61le 

SEP-76 
VER TESTS 

13:18 PAGE 8S 

027110 

les: 

69S: 

GO? 

JSR PC, OUTRDY :WAIT FOR OUTRDY 
35R RS/MESLD ‘LOAD SILO WITH 4 CHAR MESS 
MESDAT - “ADDRESS OF MESSAGE 
4 ‘NUMBER OF CHARACTERS 
ISR PC, EOM LOAD GARBAGE CHARSCTER, WITH EOM SET 
JSR RS’ MESLD :LOAD FOUR MORE CHRRACTERS 
MESDAT !ADDRESS OF MESSAGE 
4 =NUMBER OF CHACTERS 
JSR PC, EOM ;SET_EOM 

;WAIT FOR_OCOR JSR PC,OCOR 
CLR RQ ;CLEAR BIT COUNTER 
DATACLK, 22 ;CLOCK_DATA 
MOVB (R4)+, RS :LOAD RS WITH CHAR 
MOV RS Re ;LOAD Re WITH CHAR 

;CHECK_ FIRST FOUR CHARACTER MESSAGE 
;IN THE BIT WINDOW (0, 125,252,377) 

MOV BCRC1E, XPOLY ;LOAD POLYNOMIAL 
MOV RS,675 ;LOAD SOFT CHAR FOR 8CC 
JSR RS,SIMBCC . ;CALCULATE SOFT BCC 
10 ;SHIFT COUNT 

: CHARACTER 
0 :0LD BCC 
MOV CALBCC, 10% “LOAD SOFT BCC FOR NEXT SHIFT 
DATACLK, 1 _ SHIFT DATA IN TO BIT WINDOW 
RORB Re :SHIFT SOFT DATA 
Bcc css :BR IF A SPACE 
ISR PC GETSI :LOOK AT BIT WINDOW 
acs 333 :BR IF OK (MARK) 
HLT g ?ERROR, BIT WINDOW WAS A SPACE 
BR 3 : CONTIAUE 
ISR PC. GETSI :LOOK AT BIT WINDOW 
BCC 66$ :5R IF OK (SPACE) 
HLT & -ERROR, BIT WINDOW WAS A MARK 

INC R3 :BUMP BIT COUNTER 
CMP 810,R3 -DONE FULL 8 BITS YET 
BNE 4S :BR IF NO 
CLR 83 :CLEAR BIT COUNTER 
DEC RO :DEC CHARACTER COUNT 
BNE 123 :8R IF NOT DONE YET 

sCHECK BCC FOR PRECEDING MESSAGE IN THE SIT WINDOW 

MOV CALBCC,RO :PUT BCC IN RO 
DATACLK, | !SHIFT HARDWARE BCC 
ROR RO ‘SHIFT SOFT BCC 
BCC 69$ :BR IF CARRY CLEAR 
ISR P¢ GETS! :LOOK AT BIT WINDOW 
pcs = 708 :8R IF OK (MARK) 
HLT 14 ERROR, CRC WRONG (SPACE) 
ge 70$ : CONTINUE 
JSR PC, GETSI LOOK AT BIT WINDOW 
BCC 708 :SR IF OK (SPACE) 
HLT 14 SERROR, CRC WRONG (MARK) 
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10300i 
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p0s203 
022703 
902357 

22-SEP-76 
RECEIVER TESTS 

C00020 

000004 
027674 
O22e666 

nmnNAIn 
ted 

Debi le 

cocced 

C226b6 

13:18 PAGE 8& 

7U$: 

138: 

77$; 
ae . 

HO? 

;BUMP BIT COUNTER 
iB ANISHED BCC YET? 

:CLEAR BIT COUNTER 
SRESET CHARACTER COUNTER 
: LOAD Ee, POINTER 
;CLR SOFT BCC 
LOAD CHAR IN RS 
:LOAD CHAR IN Re 

;CHECK SECOND MESSAGE IN THE BIT WINDOW (0,125,252,377) 

;LOAD POLYNOMIAL 
:LOAD SOFT CHAR F 
:CALCULATE SOFT 8 
:SHIFT COUNT 
; CHARACTER 
OLD BCC 
;LOAD SOFT BCC FOR NEXT SHIFT 
;SHIFT DATA IN TO BIT WINDOW 
; SHIFT SOFT DATA 

:ERROR, BIT INOW WAS A SPACE 
: CONTINUE 
300K | AT BIT WINDOW 
-BR IF OK (SPACE) 
“ERROR, BIT WINDOW WAS A MARK 

;BUMP SIT COUNTER 
:gONE ra 8 BITS YET 

i CLEAR m9 COUNTER 
;DEC ACTER COUNT 
;3R 1F "aot DONE YET 

;CHECK BCC FOR PRECEDING MESSAGE IN THE BIT WINDOW 

INC R3 . 
CMe #20,R3 
BNE 683 
CLR 

9 #4, RO 
MOV #MESDAT,RY 
CLR 11$ 
MOVS (R4)+,R5 
MOV RS,Re 

MOV #CRC16, XPOLY 
MOV RS, 763 
sR RS'SIMBCC 

5 
0 ~ MOV CALBCC, 118 
DATACLK, ! 
RORS  'R2 
ae 748 

JSR PC GETS! 
Bes 75$ 
HLT * 
BR 
ISR pe Sets] 

C é rss 

HLT 

INC 3 
eMe #10,R3 
NE 73§ 
CLR R3 
DEC RO 
BNE 13 

MOV CALBCC RO 
DATACLK, | 
ROR R 
BCC 78g 
TSR PC GETSI 
acs 79$ 
HLT 14 
Be 798 
ISR PC GETSI 
Bc 79¢ 
HLT 14 

INC R3 
CMP 820,R23 
BNE 77§ 
CLR R2 

sPUT BCC IN RO 
SHIFT HARDWARE SCC 
:SHIFT SOFT BCC 
BR IF CARRY CLEAR 
sLOOK AT BIT WINDOW 
2% ed OK (MARK) 
: ERR CRC WRONG (SPACE) 
aah ents 
:LOOK AT BIT WINDOW 
:5R IF OK (SPACE) 
sERROR, CRC WRONG (MARK) 

;BUMP BIT COUNTER 
sFINISHED BCC YET? 
:BR_IF No 
CLEAR SIT COUNTER 
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OIONER.P LL BASIC RECEIVER TESTS 

4243 
4250 ;CHECK TO SEE IF TRANSMITTER IS MARKING. 
4352 927916 104415 900001 23: DATACLK, 1 ;CLOCK TRANSMITTER 
4253 ss5n28 cate TSE: ISR PC, GETSI SLOOK AT WINDOW 
4254 023026 10340! BCS ;1T SHOULD BE MARKING 
4255 023030 104024 HLT = BY ZERROR, BIT WAS @ SPACE 
4256 023032 005203 38: INC R2 BUMP BIT COUNTER 
4357 023034 Oee7C3 oO00007 CMP 7, RB :DONE YET 
4253 32304C 901366 BNE eS :BR IF_NO 
453 022042 104415 ooco10 DATACLK, 10 GIVE ENOUGH TICKS TO CLEAR OUT ACTIVE 
4260 923046 30500 CLR ;CLEAR BIT COUNTER 
4261 023050 105415 ooo001 4$: DATACLK, 1 :SHIFT OUT NEXT SIT 
4282 023054 00473? O26112 Js PC,GETSI LOOK AT BIT WINDOW 
4263 523060 103401 BCS +4 ;BR IF IT IS A MARK 
4264 023082 104024 wT = BY :ERROR, TRANSMITTER IS NOT MARKING 
42¢5 923064 005203 ek INC RB :INC BIT COUNT 
st& E306 022753 000020 CMP #20,R3 :DONE_YET? 
4267 O23072 01356 BNE «44S :BR =F NO 
ess 

4265 ;CHECK TO SEE THAT FIRST FOUR CHARACTER MESSAGE 
ter° :WAS RECEIVED CORRECTLY (0,125,252, 377) 

4372 023074 104415 O00001 DATACLK, 1 ;GET LAST BIT IN RECEIVER 
4273 923100 O12703 000004 MOV 84, R3 ;R3=CHARACTER COUNT 
4274 523154 012702 O27674 MOY  - aMESDAT. Re :LOAD MESSAGE POINTER IN R2 
4275 023110 004737 026752 40$- JSR PC, INRDY SWAIT FOR INDY 
4276 CS3114 1O4414 | ROMCL NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
4277 Oeelis 021204 021204 
4278 023120 016104 O00004 MOV 4CRLD.RY sPUT “FOUND” IN RY 
4273 023124 112205 MOVE = (RE) +. R85 :PUT "EXPECTED" IN RS 
4280 Oesizé 125504 cMPB RSL RY :15 RECEIVED DATA CORRECT? 
4281 022130 001401 BEG 41$ sBR IF YES 
4282 023132 104015 HLT =sso<10 :RECEIVE DATA ERROR 
4225 O23134 05303 418: DEC R23 :DEC CHARACTER COUNT 
4223 Sesise O01264 BNE 408 :BR IF NOT DONE YET 

4256 ;CHECK TO SEE THAT IN BCC_MATCH IS SET 
7557 SAND THAT THE SCC WAS RECEIVED CORRECTLY 
*%cce 
e823 Cesi4o O0N7a7 Cee7Se JSR. PC, INRDY ;WAIT FOR INRDY 
4230 C2Si449 14414 ROMCLK ;NEXT_ WORD IS INSTRUCTION, ROMCLK PC=5304 
4291 23142 021204 021204 :GET FIRST HALF OF CRC 
4292 O23150 116137 o00004 oo1252 MOVS 4(R1),TEMP3  ;PUT IN TEMPS 
4283 523156 042737 177400 O01es2 BIC #177400, TEMP3 CLEAR HI BYTE 
4294 023164 Oo4737 O26752 JSR. PC, INRDY SWAIT FOR INRDY 
4295 023170 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
4296 D22172 d21244 021244 
4297 023174 OlbI04 ooo04 SN MCRI).RY ;PUT “FOUND" IN RY 
4292 023200 O42704 000376 BIC 8376, R4 CLEAR UNWANTED BITS 
4829 022004 919705 00000! MOV. sw RE :PUT EXPECTED" IN RS 
4300 Sezzio [20504 CMPB. RS RY IS IN BCC MATCH SET? 
4351 023212 00190: — BEO=Stsi«éS30S 
4202 223214 104015 HL 15 ;IN BCC MATCH ERROR 
4393 Qeselb a SOs: 4 J 
4205 S25zi€ 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
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wESSE 

Ce2434 

004737 
104414 
021204 
116137 
042737 
004737 
104414 
02 le44 
016104 
042704 
012705 
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001401 
104015 
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990004 
027674 
d26752 

000004 

G267S2 

oocso4 
177490 
026752 

009904 
000376 
000081 

000604 
. 000377 

001251 
001250 
001252 
001252 

hes PRGE 8S 

42$: 

43$: 

S4$: 

cls: 

S$: 

921204 :GET LAST HALF 
MOVE 4(R1), TEMPe+1  :PUT IN TEMPs 
BIS #377, tTEMP2 ‘CLEAR LO BYTE 
BIS TEMPS OMe -16 BIT BCC NOW IN TEMPS 
CMP cALBCE ,TEMP2 =: IS.-:- IT CORRECT? 
BEQ 4e§ BR IF OK 
HLT e7 

;CHECK TO SEE THAT SECOND FOUR CHARACTER MESSAGE 
;WAS RECEIVED CORRECTLY (0,1e5,252,377) 

MOV #4,R3 ;RS=CHARACTER COUNT 
MOV #MESDAT, Re :LOAD MESSAGE POINTER IN R2 
ISR PC, INRDY :WAIT FOR INRDY 
RONCLK :NEXT WORD IS INSTRUCTION, ROIMCLK PC=S304 

Cc 

MOV 4CR1) RY :PUT “FOUND” IN RY 
MOVB  (R2)+,85 PUT "EXPECTED" IN RS 
CMPB sR. RY irs RECEIVED DATA CORRECT? 
BEQ yas :BR IF YES 
HiT 10 RECEIVE DATA ERROR 
DEC —s- R33 :DEC CHARACTE” COUNT 
BNE 43$ :BR IF NOT DONE YET 

;CHECK TO SEE THAT IN BCC MATCH IS SET 
AND THAT THE BCC WAS RECEIVED CORRECTLY 

JSR PC, INROY ;WAIT FOR INRDY 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5204 
C21204 GET FIRST HALF OF CRC 
MOVS  4(R1), TEMP3 :PUT IN TEMP3 
Bic 877400. TEMPS :CLEAR HI BYTE 
ISR PC, INRDY :WAIT FOR INRDY 
RONCLK !NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 

MOV 4(R1),R4 :PUT "FOUND" IN RY 
BIC #376, RY :CLEAR UNWANTED SITS 
MOV #1,R5 :PUT “EXPECTED” IN RS 
CMPB RS" RY -IS IN BCC MATCH SET? 
BEQ sig 
HLT 15 :IN BCC MATCH ERROR 

ROMCLK sNEXT WORD IS INSWRUCTION, ROMCLK PC=S304 
021204 :GET LAST HALF 
MOVS 4(R1),TEMP2+1 PUT IN TEMP2 ‘ 
BIC #377, TEMP2 :CLEAR LO BYTE 
BIS TEMPS, TEME3 '16 BIT BCC NOW IN TEMPS 
CMP CALBCE,TEMP3 =: IS IT CORRECT? 
BEG S$ BR IF OK 
HLT 27 
SCOPE :SCOPE THIS TEST 

j RRRAERERE ARERREREAARELRERK TEST 53 FeeeRRRRARRAARERA RAR RARER 
:*DDCMP_EOi FUNCTION TEST 
r*THIS TEST LOADS OUT SILO WITH: 2 SYNCS,4 CHAR MESSAGE,E0M 
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4373 023444 

4375 O234Se2 

4379 023454 
023460 
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312737 
012737 

10441e 

COo404 

22-SEP-76 

000953 900i 
024636 001 

po4o00 
027674 
923600 
p00004 
027256 
026076 
o27412 

027366 
027336 
027412 

027366 
026144 

000022 

120901 
623576 
027004 

027112 
000081 

026112 

027110 

023600 
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TSTS3: 

128: 

67$: 
108: 

64S: 

KO? 4 

:#50",4 CHAR MESS,EOM. THE DATA STREAM IS CHECKED TO SE 
:*4 CHAR.BCC,4 CHAR, BCC,MARKS. THIS TEST VERIFYS THAT 
*¥THE CHARCTERS LOADED WITH EOM SET ARE LOST 
:#ALSO THAT THE CHAR LOADED WITH SOM IS NOT IN THE SCC el 
:¥ALL VATA AND BCC’S ARE CHECKED IN THE BIT WINDOW 
:*THE FOUR CHARACTER MESSAGE IS 0, 125,252,377 
:#RECEIVED DATA IS VERIFIED, AND IN BCC MATCH IS CHECKED 
te $F EERE EEE Io ES EIA SSIS GAS 

: TEST S3 

Hoy #53, TSTNO 
MOV aTSTS4, NEXT 

MSTCLR 

;LOAD OUT DATA SILO 

MOV 831711, (RL) 
MOV eMESDAT,R4 
CLR 10$ 
MOV #4, RO 
JSR Pc? SYNLD 
JSR PC, OUTRDY 

RS, MESLD ;LOAD SILO WITH 4 CHAR MESS 
;ADDRESS OF MESSAGE 

4 ;NUMBER OF CHARACTERS 

;R1 CONTAINS BASE DMC11 ADDRESS 
;MASTER CLEAR DMC11 

;SET LINE UNZY LOOF 
;LOAD POINTER TO DATA 
;CLEAR SOFT BCC 
;LOAD CHARACTER COUNT 
;LOAD € SYNCS IN OUT SILO 
;WAIT FOR OUTRDY 

JSR PC,EOM ;LOAD GARBAGE CHARACTER, WITH EOM SET 
JSR PC, SOM ;LOAD GARBAGE CHAR WITH SOM SET 
SR RS, MESLD ;LOAD_ FOUR MORE CHARACTERS 

MESDAT ;ADDRESS OF MESSAGE 
4 ;NUMBER OF CHACTERS 

- JSR PC,EOM ;SET_EOM 
JSR PC,OCOR ;WAIT FOR 0COn 
CLR R3 ;CLEAR BIT COUNTER 
DATACLK, 22 ;CLOCK_ DATA 
MOVB (R4)+,R5 ;LOAD RS WITH CHAR 
MOV RS,Re ;LURC Re WITH CHAR 

;CHECK FIRST FOUR CHARACTER MESSAG 
;IN THE BIT WINDOW (0, 125,252,377) 

MOV #CRC15, XPOLY ;LOAD POLYNOMIAL 
MOV —s-RS 67S ;LORQ SOFT CHAR FOR BCC 
JER RS} SIMBCC CALCULATE SOFT BCC 
10 ;SHIFT COUNT 
0 ; CHARACTER 
0 ;0LD BCC 
MOV. ——-CALBCC, 108 :LORD SOFT BCC FOR NEXT SHIFT 
DATACLK, 1 :SHIFT DATA IN TO BIT WINDOW 
RORB Re ;SHIFT SOFT DATA 
BCC 80s 5S :BR IF A SPACE 
JSR PC, GETSI ;LOOK_AT BIT WINDOW 
ees SsbB :8R IF OK (MARK) : 
HLT sERROR, BIT WINDOW WAS A SPACE 5 
BR 66S ; CONTINUE 
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4417 023632 004737 026112 65$: JSR PC, GETSI :LOOK AT BIT WINDOW 
4418 022636 iusuvOl BCC 353 -BR IF OK (SPACE) 
4419 023649 104006 HLT & ERROR, BIT WINDOW WAS A MARK 
4439 Qesthe 66S: 
445] O23e42 905203 INC R3 :BUMP BIT COUNTER 
4422 023644 022703 oo0010 CMP #10,R3 :DONE FULL 8 SITS \ 
4423 923650 901357 BNE 64S :8R IF NO 
y4e4 023652 005003 CLR R3 ‘CLEAR BIT COUNTER 
4425 023654 005300 DEC RO :DEC CHARACTER COUNT 
#426 023656 901335 BNE 12% :BR IF NOT DONE YET 
x é 

s428 :CHECK BCC FOR PRECEDING MESSAGE IN THE BIT WINDOW 

4430 023660 013700 027112 MOV CALBCC, RO :PUT BCC IN RO 
4431 023664 104415 900001 683:  DATACLK,i :SHIFT HARDWARE BCC 
4432 923670 936000 ROR RO :SHIFT SOFT BCC 
4433 023672 103005 BCC 69% :BR IF CARRY CLEAR 
4434 023674 004737 026112 ISR PC, GETSI ‘LOOK AT BIT WINDOW 
$435 023700 193406 BCS 70$ :BR IF OK (MARK) 
4436 923702 104014 HLT 14 “ERROR, CRC WRONG (SPACE) 
4437 923704 9000404 BR 70% : CONTINUE 
4438 023706 004737 026112 693: JSP PC, GETSI :LOOK AT BIT WINDOW 
4439 023712 10300) BCC 70$ ‘BR IF OK (SPACE) 
4449 933714 104914 HLT 14 ‘ERROR, CRC WRONG (MARK) 
4441 92537] 70$: 
4442 023716 005203 INC R3 ;BUMP BIT COUNTER 
4443 023720 022703 000020 : CMP #20,R3 ‘FINISHED BCC YET? 
4444 653754 091357 BNE 68S :BR IF NO 
aH 023726 005002 CLR R3 -CLEAR BIT COUNTER 

nan ;CHECK CHARACTER LOADED WITH SOM (000), IN THE BIT WINDOW 

4449 023730 005905 CLR RS ;CHARACTER LOADED WITH SOM 
4450 023732 010502 MOV R5,R2 “LOAD Re WITH CHAR 
4451 023734 104415 o00001 » 32$:  DATACLK, 1 :CLOCK TRANSMITTER 
uy 023740 106002 RORB ‘Re ‘SHIFT SOFT DATA 
4453 023742 103005 BCC 30$ :BR IF SPACE 
pas 022744 004737 026112 JSR PC, GETSI “LOOK AT BIT WINDOW 
S455 023750 103406 BCS 31$ :BR IF OK (MARK) 
4456 0237E2 104006 HLT 5 ERROR, BIT WINDOW WAS A SPACE 
445? 623754 o00404 QR 315 : CONTINUE 
4458 023756 004737 026112 30$: JSR PC GETSI :LOOK AT BIT WINDOW 
4459 023762 103001 BCC 31$ -BR IF OK (SPACE) 
4469 023764 104006 HiT 6 s ERROR BIT HINOOM WAS A MARK 
4461 Oo3766 605203 31: INC R3 UMP BIT COUNTER 
W462 023770 022703 000010 CMP #10,R3 Bone SHARC TER YET? 
4463 023774 001357 N 32$ BJF No 
4464 023776 005003 L R3 RE T BIT COUNTER 
4465 624000 012700 ocoon04 MOV #4, RO “RESET CHARACTER COUNTER 
4466 024004 012704 027674 MOV aMESDAT, RY ‘LOAD MESSAGE POINTER 
4467 Ge40i0 605037 d2404e CLR 11$ :CLR SOFT BCC 
4468 OPY914 112405 13$: MOVB (R4)+,RS :LOAD CHAR IN RS 
#463 024016 o10so2 MOV RS,R2 :LOAD CHAR IN R2 

447] ;CHECK SECOND MESSAGE IN THE BIT WINDOW (0,125,252,377) 
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012737 

104006 

905203 

905003 

1O4415 
004737 
103401 
104024 
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120001 927110 
024040 
027004 

O271le 
00000: 

026112 

Oe&lle 

000010 

C271 
0000 o

w
 

—
r
H
 

Oz611e 

025112 

v0oCe0 

000001 
Ceblle 

000007 

0000910 

000001 

024042 

778: 

738: 

es: 

3$: 

4$: 

MO? 

MOV #CRC16, XPOLY ;LOAD POLYNOMIAL 
MOV RS, 76S LOAD SOFT CHAR FOR BCC 
JSR RS, SIMBCC :CALCULATE SOFT BCC 
10 :SHIFT COUNT 
9 : CHARACTER 
6 OLD BCC 
MOV CALBCC, 11 ; LOAD SOFT BCC FOR NEXT SHIFT 
DATACLK, 1 “SHIFT DATA IN TO SIT WINDOW 
RORB ‘Re :SHIFT SOFT DATA 
BCC 745 ‘BR IF A SPACE 
ISR PC, GETSI “LOOK AT BIT WINDOW 
cs 75$ :BR IF OK (MARK) 
HLT & ERROR, BIT WINDOM WAS A SPACE 
BR 755 : CONTINUE 
ISR pe GETSI :LOOK AT BIT WINDOW 
BCC zs $ :BR IF OK (SPACE) 
HLT ERROR, BIT WINDOW WAS A MORK 

INC R3 ;BUMP BIT COUNTER 
CMP #10,R3 :DONE FULL 8 BITS YET 
BNE 73$ :BR IF NO 
CLR R3 :CLEAR BIT COUNTER 
DEC RO :DEC CHARACTER COUNT 
BNE 13 :BR IF NOT DONE YET 

;CHECK BCC FOR PRECEDING MESSAGE IN THE BIT WINDOW 

MOV CALBCC RO ;PUT BCC IN RO 
DATACLK, 1 ‘SHIFT HARDWARE BCC 
ROR RO -SHIFT SOFT BCC 
BCC 785 :BR IF CARRY CLEAR 
ISR PC. GE7SI *LOOK AT BIT WINDOW 
BCs 79$ :BR IF OK (MARK) 
HLT 1; :ERROR, CRC WRONG (SPACE) 
BR 795 : CONTINUE 
JSR PC, GETSI >LOOK AT BIT WINDOW 
BCC 79$. BR IF OK (SPACE) 
HLT 14 TERROR, CRC WRONG (MARK) 

INC R3 :BUMP BIT COUNTER 
CMP #20,R3 :FINISHED BCC YET? 
BNE 775 :8R IF NO 
CLR R3 :CLEAR BIT COUNTER 

:CHECK TO SEE IF TRANSMITTER IS MARKING 

DATACLK, l :CLOCK TRANSMITTER 
JSR PC .GETSI LOOK AT WINDOW 
BCs 3$ :IT SHOULD BE MARKING 
HLT 24 ‘ERROR, BIT WAS A SPACE 
INC R3 : BUMP BIT COUNTER 
CMP #7 ,R3 :DONE YET 
BNE eS :BR IF NO 
DATACLK, 10 GIVE ENOUGH TICKS TO CLEAR OUT ACT 
CLR RB “CLEOR BIT COUNTER 
DATACLK, l :SHIFT OUT NEXT SIT > 

VE 
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rah t 

ifsae4 
001366 

104415 

005303 
001364 

004737 
104414 
021204 
116137 
042737 
004737 
104414 
021244 
016104 
042704 
012705 
120504 
001401 
104015 

104414 
021204 
116137 
042737 
053737 
023737 
001401 
104027 

004737 
104414 
021204 

026112 

ocod20 

00090! 
0000 
027674 
026752 

000004 

026752 

oocco4 
177400 
026752 

009904 
000376 
000001 

oooco4 
000377 
001250 
027112 

026752 

00125e 
0012Se 

001251 
001250 
001252 
001252 
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40$: 

4S1$: 

SOs: 

4Ss: 

NO? 

= T om SI 

Fa 
#20,R3 
4$ 

ra 

LOOK AT BIT WINDOM 
-BR IF IT IS A MARK 
: FRROR TRANSMITTER IS NOT MARKING 
s INC Bit COUNT 

;CHECK TO SEE THAT FIRST FOUR CHARACTER MESSAGE 
WAS RECEIVED CORRECTLY (0,125,252, 377) 

DATACLK, 
M 

1 

SNEGDAT R2 
PC, INRDY 

;GET LAST BIT IN mania 
;R3=CHARACTER COUNT 
sLOAD MESSAGE POINTER IN R2 
:WAIT FOR INRDY 
:NEXT WORD IS INSTRUCTION, ROMCLK FC=5304 

;PUT “FOUND” IN R4 
PUT “EXPECTED” IN RS 
IS RECEIVED DATA CORRECT? 

‘aR IF YES 
RECEIVE DATA ERROR 
DEC CHARACTER COUNT 
:BR IF NOT DONE YET 

;CHECK TO SEE THAT IN BCC MATCH IS SET 
AND THAT THE BCC WAS RECEIVED CORRECTLY 

021204 

PC, INRDY 

4(RL), TEMP3 
il 

4(R1L), TEMP2+1 
#377, TEMP2 
TEMP2, TEMP3 
cALBCC, TEMP3 

27 

;IN BCC MATCH ERROR 

;WAIT FOR INRDY 
;NEXT_WORD IS INSTRUCTION, ROMCLK PC= 5304 
:GET FIRST HALF OF CRC 
PUT IN TEMP3 
:CLEAR HI BYTE 
:WAIT FOR INRDY 
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 

;PUT “FOUND” IN RY 
CLEAR UNWANTED BITS 
PUT "EXPECTED" IN RS 
:1S IN BCC MATCH SET? \ 

. 

;NEXT WORD IS INSTRUCTION, RCMCLK PC=5304 
GET LAST HALF 
: PUT '' hee 
:CLEAR LO BYTE 
:16 BIT BCC NOW IN TEMP3 
1S IT CORRECT? 
;8R IF OK 

;CHECK THAT CHARACTER LOADED WITH SOM WAS RECEIVED (000) 

JSR 
ROMCLK 
021204 

PC, INRDY ;WATT, FOR INRDY 
;NEX¥ WORD IS INSTRUCTION, ROMCLK PC=S304 
:GET RECEIVE DATA 
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W585 O24442 018104 00000 MoV 4¥(RL) RY PUT “FOUND" IN B4 
¥5SE  OS444e =O05D05 cL8 RS PUT “EXPECTED” IN RS 
458° De44S0 120554 cMPS RS RY 515 RECEVIED DATA CORRECT? 
w589 Seuys2 00140) Begs ;BR IF YES 
1382 53459 18010 HLT j ;RECEIVE DATA ERROR 

453) SCHECK TO SEE THAT SECOND FOUR CHARACTER MESSAGE 
4532 WAS RECEIVED CORRECTLY (0,125,252, 377) 
IS 35 

353 (02445 «(012703 200004 428: MOV 84,23 sRI=CHARACTER COUNT 
e535 DS4462 O1e752 O2Pe74 MOV aMESDAT, R2 ;L08D MESSAGE POINTER IN 82 
e536 D445S (D047S7 Ozer S2 43$: JSR PC INDY ;WAIT FOR INRDY 
4597 34473 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5204 
wése CS4s74 021204 021204 
4539S D2447S 018104 000004 MOV 4(RL) RY ;PUT "FOUND" IN 4 
8620 024502 112205 - MOVE = (RE) 4, 85 PUT "EXPECTED" IN 85 
4601 OB4E05 120554 CMPE RSLS 11S 2ECEIVED DATA CORRECT? 
“652 S2450e 0914901 SEQ 4S :88 IF YES 
4693 024510 104010 HLT 19 ;RECEIVE DATA ERROR 
4659 324512 655303 448: DEC RS :DEC CHARACTER COUNT 
i ee BNE 438 BR IF NOT DONE YET 

4607 ;CHECK TO SEE THAT IN BCC_MATCH IS SET 
mae AND THOT THE SCC WAS RECEIVED CORRECTLY 
#60 

4515 024516 04737 26752 ISR PC, INRDY ;WAIT FOR INRDY 
“oil 024522 154414 ROMOLK ;NEXT_WORD IS INSTRUCTION, ROMCLK PC=5304 
“siz 024524 921204 921204 GET FIRST HALF OF CRC 
4$i3 52452¢ 116137 000004 012S2 MOVE = 4( RL), TEMPS PUT IN TEMP3 
4619 54534 042737 177450 BO1252 gic BL7TSO0,TEMP3 CLEAR HI BYT 
4615 De4S42 04737 Oee7Se ISR Po INRDY WAIT FOR INRDY 
4E16 So4546 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
“S17 C4550 O21244 021244 
45ig S=4552 016104 000004 MOV 4(RL) RA PUT “FOUND"_IN RY 
4525 O24556 042704 000276 BIC 83754 :CLEAR UNWANTED BITS 
ws20 Se4562 018705 900001 MOV 81,85 ;PUT "EXPECTED" IN RS 
S521 Ce4s6— 125505 CMPB. RSL RG 3:15 IN BCC MATCH SET? 
HESS OS457O 991401 BEQ sig 
“S23 024572 1O4C15 HLT 15 ;IN BCC MATCH ERROR 
4524 S24574 S18: 
wees CS4574 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PO=S304 
4626 e4S76 921204 021204 ;GET LAST HALF 
#627 924600 116137 990904 90125: SV WiRL),TEMPe+2 = UT IN TEMES 
42s Oe4606 042737 (000377 001260 BIC 0377, TENP2 CLEAR LO BYTE 
4E39  S34E14 955737 901250 901262 81S TEMPS, TEMPS 316 SIT BCC_NOW IN TEMPS 
4630 D24622 023737 27112 oO01z52 oMP CALECC,TEMP2) =; 15 IT CORRECT? 
4621 SE4E30 091401 BE9 c$ BR IF Ok 
“632 D24632 104027 LT 27 

33 O24634 104500 3 SCOPE ;SCOPE THIS TEST 
4623 

SE55 SRPRRRRREHRTRHERSR RRR RRR RARE TEST SY eeeeeee sea ea eeeeeazeasaeeee 
4627 EMPTY SILO, TEST ‘i 
E38 ;#LOAD SILO WITH 2 SYNCS, 4 CHOR MESSAGE, SINGLE CLOCK 

4 

4639 s*UNTIL THE SILO IS EMPTY, LORD 4 MORE CHARACTERS IN THE 
640 s#SILO. GIVE MORE TICKS, RAND VERIFY THAT ONLY THE FIRST 
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u
l
 

es
te
s 

3$: 

4$: 

oe eee ee 

C08 

:#4 CHARACTER MESSAGE WAS RECEIVED AND THAT RTS IS CLEAR 
pL RRARERRRER EERE ES EERES PRESS SEESESE CEASE SEA SESSSAS EFS TESES SESS 

; TEST S4 

Mov #54, TSTNO 
MOV eTStss NEXT 

MSTCLR 
MOV #SIT1L,(R1) 
MOV aMESOAT, Re 

JSR PC ,OCOR 

4 
JSR C,OCOR 

CLK 5 

JSR PC, INRDY 
021204 
MOV ~ ( Q}) 

MOV toe ae 
CMPS) RS RG 
BEQ 10$ 
HLT 10 

*R1 CONTAINS BASE DMC1! ADDRESS 
MASTER CLEAR DMC11 
sSET LINE UNIT LOOP 
sRe POINTS TO + ace 
RG = CHAR COUNT 
:LOAD SILO WITH TWO SYNCS 
“WAIT FOR OUTRDY 
sLORO MESSAGE IN SILO 
;START OF MESSAGE 
: CHARACTER COUNT 
sWAIT FOR OCO 
: CLOCK DATA {EMPTY $ 
sPUT MORE CHARACTERS 

sCLOCK UNTIL RTS 15 CLEARED 
sNEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
:GET RTS 
:IS IT CLEAR? 
3:8 IF YES 
;ERROR, RTS NOT CLEARS 
sCLOCK XMITTER SOME MORE 
20K LETS CHECK WHAT WAS RECEIVED 
“NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
GET RECEIVE DATA 
EU IT IN RY 

= “EXPECTED” 
if oaTA CORRECT? 
:8R IF OK 
‘BATA ERROR 
:EC CHAR COUNT 

F NOT BONE YET 
‘WAIT FOR INRDY 
:NEXT WORD IS INS STRUCTION, ROMCLK PC=25304 
GET RECEIVE DATA 

T IT IN "FOUND" 
ht “EXPECTED” 
SHOULD SEE 37° 
:BR IF Ok i 
-ERROR, TRANSMITTER DID NOT ABORT 
“WAIT FOR INRDY 
:NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
GET RECEIVE DATA 
;PUT IT_IN “FOUND” 
;RS_ = “EXPECTED” 
; SHOULD | see irr 
;8R Ok 
ERRER, TRANSMITTER DID NOT ABORT 
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4897 25066 lus: 
4638 O2eS05& 104400 SCOPE SCOPE THIS TEST 
4639 
rae 8 

S7ol S RRERSSELASSREAA SARA SS SERAES TEST SS £444 eee setts tessa e sete estas 
4702 :*HALF DUPLEX TEST 
4703 :4SET LINE UNIT LOOP AND HALF DUPLEX, SEND SYNCS AND & 
4704 : «MESSAGE. VERIFY THAT IN-ACTIVE AND IN-READY ARE CLEAR 
S705 : p RRRSEREFERES ALES ARE SERA RSLS LES SAAR ESF AL ELA LES A LES ELE SFE = 4FFF4SE 

$705 
peers ; Tes? ss 

4°59 025070 012737 OO00SS o012z6 TSTSS: MOV SS, TSTNO 
4710 O2S07& Ole72? O25e06 O21215 MOV eTst S6, NEXT 
471] RL CONTAINS SASE OMC11 ADOCRESS 
4712 025104 104412 MSTCLR ;MASTER CLEAR DMC11 
S713 025106 Qle70e o0001e MOV gl2,R2 :SAVE R2 FOR TYPEQUT 
471$ OeSile O12711 904000 MOV sSIT11, (RL) ;5ET LINE UNIT LOOP 
$715 025116 QOle761 O000e0 Od00C04 MOV - .€BIT4,S(R1) ;LOAD PORTY 
$725 O25124 104414 ROMCLK i NEAT WORD {s INSTRUCTION, ROMCLK FC=sS304 
4717 O28S128 122113 le2i] ty H/D BIT 
4718 QeS136 008737 Oe7esé JSR PC .SYNLO OAD 2 SYNCS 
4729 025134 OO4737 Oebe76 JSR PC .OUTRDY Tart FOR OUTROY 
4720 025190 O04527 Oe74le2 JSR RS ,MESLO LOAD 4 CHAR MESSAGE 

)} S721 OeS144 027674 MESDAT ;ADQRESS OF MESSAGE 
47e2 025146 OCO0O4 4 sCHARACTER COUNT 
8723 025150 004737 026144 JSR PC,OCOR WAIT FOR OCOR 
47e4 O25154 0441S 00073 DATACLK, 73 ;SENOD MESSAGE 
$725 025160 104414 ROMCLK NEXT os) Is INSTRUCT ON, ROMCLK PC=S304 
4726 OeSiSe Oele44 021244 READ L le 
4727 025164 016104 900004 MOV 4(R1),R4 PUT “FOUNE™ IN RY 
S728 025170 O42e704 O000eS7 BI g2s7 84 : CLEAR UNWANTED SITS 
S729 025174 005005 CLR RS 3RS = “EXPECTED” 
4730 CeSi7E 120504 CMPS RS .R4 :IN- ACTIVE ANE IN-RDY SHOULD 3E CLEAR 

| 473] O25200 001401 BEQ 1$ 3:88 IF OK 
“73e O2eSe02 104025 HLT 38 :ERROR BOTH ARE NOT CLES 

| 4733 OeSe04 LO44OC 1$: SCOPE 
S734 

| 3/33 

| -$73E pReRRRRRL RAE AR RA AR RRR RLARER TEST SH Seeeeeeeeeeeseecssssseriase 
4737 :*DDOCMP CASLE DATA TEST 

| 4738 :*#THIS TEST LOADS OUT SILO WITH THE FOLLOWING: 
| 4739 : #4 SYNCS, 16 CHAR, £EOM,15 CHAR,EOM, 16 CHAR EOM 
— 878C : #THE 16 CHARACTERS INCLUDE A'FLOATING ONE AND ZERO 
| 4) #THE DATA IS TRANSMITTED OVER THE CABLE USING TRE INTERNAL CLOC! 

$74 REC EIVED ORTA IS VERIFIED AS IS IN BCC MATCH 
; S743 ere ere CONNECTOR MUST BE ON TO RUN THIS TEST 

4744 pFRRERERHSHARARALARAFSAAAAAL RAR SPRLRALHL ATLL VHARE SPRATT LL VHE 
i 37% -* 

! a ; TEST S6 
| PF ee ee a | | pean iene 

S748 Oe5208 012727 O0COGSE 001226 TSTS6: Mov #58, TSTNC 
4743 025214 012737 025574 OO1zZI€ MOV aTStS7 NEXT re 
4750 s;R1 CONTAINS GASE OMC1: ADORESS 
475] JeS2ee l044le MSTCLR ;MASTER CLEAR OMCL1 
4752 Oesze4 Cse737 940002 OO1L36E BIT SBITL4,STAT! ;SKIP TEST IF NO 
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E08 

33 
he , (RL) 

ove 
YNL 

on XPOLY 

seer HEF Re 
(R5)+,5$ 
RS, SIMBCC 

CALBCC,$ 
R3 

PC .EOM 
RS ,MESLO 

PC,.EOM 
PC, OCOR 
(RD) 
82,0 
ib. 4R3 
gFLTDAT, Re 
PC SINRDY 

4(R1),R4 
(R2}+,R5 
FS,R4 
23 
es 

R3 
1$ 
#16.,R3 

;LOOPBACK CONNECTOR ON 
te LINE UNIT LOOP 

iLGap § RORE SYNCS 
LOAD POLYNOMIAL FOR SOFT 
CLEAR OLD BCC 
Pag A COUNT 
;Re= POINTER 
;LOAD CHAR FOR SOFT SCC CALC. 
CALC SOFT BCC 
;SHIFT COUNT 
; CHARACTER 
OLD SCC 
:LOAD TN BCC 
;DEC COUN 
BR IF NOt DONE YET 
LOAD SILO 
TRESSACE ADDRESS 
;CHARACTER COUNT 
:LOAD AN EOM 
:LOAD SILO 
MESSAGE ADDRESS 
:CHARACTER COUNT 
:L980 AN EO! 
:LOAD SILO 
;MESSAGE ADDRESS 
:CHARACTER COUNT 
:LOAD AN EOM 
:HAIT FOR OCOR 
CLEAR LINE UNIT 100P 
RO = MESSAGE COUNT 

SR3= CHARACTER COUNT 
L080 MESSAGE POINTER IN R2 
WAIT FOR INRDY 

{NEXT WORD. IS INSTRUCTION, ROMCLK PC=5304 
:GET DATA FROM IN SILO 
:PUT CHARACTER IN "FOUND" 
;PUT SEXPECTED™ IN RS 
15 RECEIVED DATA CORRECT 

:8R IF Ok 
DATA ERROR 

CRC CALC 

;DEC_ CHARACTER COUNT 
;BR IF NOT DONE THIS ESSA 
RESET CHARACTER COUNT 

;CHECK TO SEE THAT IN BCC MATCH IS SET 
;AND THAT THE GCC WAS RECEIVED CORRECTLY 

J 
ROMCLK 

PC, INRDY 

4(R1), TEMPS 
8177400, TEMPS 
PC, INROY 

;WAIT FOR INROY . 
pNEXT WORD IS INSTRUCTION, ROMCLK PC=S3C4 
GET FIRST HALF OF CRC 
:PUT IN TEMPS 
CLEAR HI BYTE 
SWAIT FOR INRDY 
SNEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
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4909 02547 021244 o21244 

Sy eR RBG gee Rao Be l ra*) 3° a37é ra 

wih Seed iS8e basar MOV. a Re PUY MeXpeCTEE™ In Ze 
4813 025514 120504 CMP. RS RY IS IN BCC MATCH S:T? 
4814 025518 00140) BES : 
4815 25520 104015 ‘ HLT 15 ;IN BCC MATCH EXROR 
481g 025522 258: 
48:7 925522 104414 ROMCLK sNEXT WORD IS _‘NSTRUCTION, ROMCLI PC=204 
48ig 25554 921204 021204 :GET LAST HALF 
4813 925526 116137 000004 901251 MOVE  4(RL),TEMP2+1 ;PUT IN TEMP? 
4820 025534 342737 900377 001250 BIC #377, TEMP2 CLEAR LO BYTE 
4821 025542 953737 001250 901252 BIS  § TEMP2, TEMP3 316 BIT BCC_NOW IN TEMP 
4822 025550 023737 Oe7ll2 091262 CMP = sCALBCC,TEMP2 =: 1S: IT CORRECT? 
4823 385556 001401 BEQ (is | :8R IF OK 
4824 025560 104027 HLT = a7 
325 «(0255e2 «012702 027700 48: MOV —- BFLTDAT,R2 ;RESET MESSAGE POINTER 
4826 2556 00530 DEC =O :DECREMENT COUNTER 
482? 025579 901307 BNE :BR IF NOT DONE 
#382 Se557E 108500 38: SCOPE SCOPE THIS TEST 
4836 
483i j RRRRARAERAERERAARRARRARELES TEST S7 £eeeeekeee eee es eretesssesse 
4832 :*DDCMP CABLE DATA TEST 
4533 S¥THIS TEST LOADS OUT SILO WITH THE FOLLOWING: 
435 :#4 SYNCS.59 DATA CHARACTERS,EOM WITH GARBAGE CHARACTER 
4855 S¥THE DATA IS TRANSMITTED OVER THE CABLE USING THE INTERNAL CLOCK 
4236 | ;*RECEIVED DATA IS VERIFIED AS IS _IN SCC_MATCH 
4837 :*#LOOP-BACK CONNECTOR MUST BE ON TO RUN THIS TEST 
ie f LEELA SERA FLA REL ELE RAE LLL ERLLALAAL LE LA REA ELE REF EF ELL AFL ELE LE LE 

484" ; TEST S7 
a) a ee 
4843 O25574 912737 000057 001226 TSTS7: MOY #57, TSTNO 
4843 O25602 012737 003274 oo1z16 : MOV 8. EOP, NEXT 4545 ;R1 CONTAINS BASE DMC11 ADDRESS 
4845 025610 104412 MSTCLR :MASTER CLEAR DMC11 
44 925612 632737 o40000 001366 | BIT #BITIY,STATL = | SKIP TEST IF NO 
4547 025629 01533 BEQ 3S LOOPBACK CONNECTOR ON 
4842 925622 012711 904000 MOV = -BBITI1, (RL) :SET LINE UNIT LOOP 
4848 25626 004737 O27e56 JSR —- PC, SYNLD LOAD 2 SYNCS 
4850 25632 004737 Oe7ese JER = PC. SYNLD :LOAD 2 MORE SYNCS 
735: Debs o1e737 jenedi oe7i10 MOV BCRCIE,XPOLY LOAD POLYNOMIAL FOR SOFT CRC CALC 
4852 025644 605037 625674 cLR sé CLEAR OLD BCC 
4853 025650 012703 000673 MOV = -859. RB CHARACTER COUNT 
4854 025654 012702 92767! MOV. - aMESDAT_R2 :Re= POINTER 
4855 C2560 115237 02567 73: MOVB = (Re) +, 5$ LOAD CHAR FOR SOFT BCC CALC. 
4852 O85664 004537 027004 JSR =—- RS, SINBCC :CALC_SOFT BCC 
4867 025570 900010 10 sSHIFT COUNT 
4252 025672 600000 5S: 0 ; CHARACTER 
4853 025674 900000 5s: 0 :0L0 BCC 
4860 025676 013737 oe7112 o2se74 MOY - CALPCC,68 LOAD OLD BCC 
4861 926704 05303 DEC = RB ;0EC COUNT 
42 Ces706 001364 __ BNE 78 :BR IF NOT DONE YET 
463 025710 004537 027412 RS, MESLO :L0AD SILO 1653 i JSR 3L 
4865 025714 027674 MESDAT ;MESSAGE ADDRESS 
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ugeS 025716 O00073 SQ. : CHARACTER COUNT 
+58 cee 720 O04 37 927366 se PC .EOM :L00 AN EH 

F ‘ ra 0 sid 

deg pee68¢ BeebTi eR RLS Cream CINE UNIT LOOP 
4869 925732 012790 900073 MOV #59. RO ‘Ros CHARACTER COUNT 
4870 525736 Ole702 927674 MOV #MESDAT, Re *LOAD MESSAGE POINTER IN R2 
u871 O25742 904737 O26752 1$: JSR PC, INROY WAIT FOR INRDY 
428 025746 14414 ROMCLK =NEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
4873 025750 021204 — 021204 :GET DATA FROM IN SILO 
4874 S2eS752 916104 o00004 MOV 4(R1) RY :PUT CHARACTER IN FOUND” 
us7s5 O2e5756 112205 MOVE = (R2)+,R5 :PUT “EXPECTED” IN RS 
u87& 925760 120504 CMP8 RS RY :1S RECEIVED DATA CORRECT 
4877 025762 90140! BEQ 2 :8R IF OK 
4878 025764 104025 HLT Fl :DATA ERROR 
4879 O35766 23: 
4880 025765 005300 DEC RO :DECREMENT COUNTER 
+381 625770 001364 = BNE 1$ :BR IF NOT DONE 
- 

4885 sCHECK TO SEE THAT IN BCC MATCH IS SET 
$383 :AND THAT THE BCC WAS RECEIVED COPRECTLY 

4886 025772 904737 O26752 JSR PS, INRDY sWAIT FOR INRDY ~ 
use? 955776 104414 ROMCLK :NEXT WORD IS INSTRUCT ON, ROMCLK PC=5304 
488g 936000 021204 021204 -«-$GET FIRST HALF OF CR 
4289 926092 116137 900004 oo125e MOVE  4(R1), TEMES :PUT IN TEMP 
4830 O26010 042737 177400 01252 BIC 8177400, TEMP3 CLEAR HI BYTE 
4S: 026016 004737 Ce267Se2 ISR PC, INRDY ‘WAIT FOR INRDY 
4892 026022 104414 ROMCL =NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
4893 926024 921244 021244 
4634 26956 OIEIO4 ocO0004 MOV MCRL) RY :PUT “FOUND” IN R4 
4895 026032 42704 000376 BIC #375, R4 ;CLEAR UNWANTED BITS 
4896 926036 012705 900001 MOV 81.R5 :PUT "EXPECTED" IN RS 
4897 26042 129504 CMPB RS" RG -tIS IN BCC MATCH SET? 
4ese O26044 001401 BEQ 25 = 
w895 Oseo4— 104015 HLT 15 ' :IN BCC MATCH ERROR 
4596 926050 2S$: 
4901 O26950 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
ugo2 O26052 o21204 021204 :GET LAST HALF 
4803 026054 116137 900004 001251 MOVE 4(RL),TEMP2+1  :PUT IN TEMPS 
4304 26062 042737 000377 001250 BIC #377, TEMP? CLEAR LO BYTE 
4990S 056070 953737 001250 901252 81S Temps TEMPS 716 BIT Bcc NOW IN TEMP 
4806 026076 023737 Oe7ile o0125e CMP CALBCA, TEMP3 = :IS IT CORRECT 
4907 926104 901401 BEQ 3$ :BR IF OK : 
4992 O2610s 104027 HLT 27 = 

| 4908 S26110 1o44d0 33: SCOPE :SCOPE THIS TEST 
4Si0 90200 
4S11 00400 
4912 00509  ;SUSROUTINES 

, 4933 00609  ;----------- 
#914 00700 
4815 O2b112 09800 GETSI: 
4Sié €0390 ; THIS SUBROUTINE READS LU 17, AND PUTS IT INTO NITCH. 
4317 31008 *NITCH IS ROTATED LEFT UNTILL THE SI BIT IS IN CARRY 

4513 O26112 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
4820 S26114 C21364 01300 021364 :PORTY*LU 1? 

Na rr
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4921 O2116 O17737 153270 026142 01400 NOV, BDNPOH,NITCH STORE LU 17 
4922-06124 «106137 026142 01509 ROLE 
4823" O86130 108137 ORELNE 01600 ROLB nies 

4524 056134 106137 O28142 01700 ROLS TCH sPUT SI IN THE CARRY BIT 
4925 926149 000207 01800 ot ie 
4825 026142 000000 01900 NITCH: 0 
4937 o2000 
4928 02109 

4839 025144 02200  ocoR: 
4930 2300 THIS SUBROUTINE SPINS ON OCOR 
e933 926144 104414 ROMCLK ;NEXT WORD JS INSTRUCTION, ROMCLK PC=S30 
4833 O026:4¢ 021364 02600 021364 ;PORTH+LU 
4834 025150 O32777 00020 152234 02700 BIT s88IT4,a0MPO¥ 15 con “SE 
4835 026156 90177 02800 BEG —-OCOR :BR IFN 
4836 526160 000207 92900 RTS = PC {Ok OCOR IS SET, GO BACK 
4937 03000 
463g 03100 
4839 026162 03200 SYNC: 
4855 03300 ;THIS SUBROUNTINE LOADS THE SILO WITH THE NUMBER OF SYNC 
4$41 02406 :CHARACTERS PASSED TO IT IN THE WORD AFTER THE JSR CALL 
Ree 3506 “ERND AUNONSSYNC CHARACTER (301) 
4344 026162 013627 901246 03700 MOV  Q(SP)+, TEMP! GET COUNT 
4945 O5Si66 O&=7S_ d00002 03800 RODD se, ~ (SP) SADIUST STACK 
4946 926172 012761 000026 ooc004 C3900 MOV #26, 4 RL) ;LOAD PORTS 
4947 026200 104414 ROMCLK ZNEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
4348 026202 122114 04100 122114 ;LOAD SYNC REGISTER 
4943 926204 904737 926276 C4202 18: JSR PC,OUTRDY SHAIT FOR OUTROY 
4§=0 O26210 O1e761 O00001 ocoooo4 64300 MOV BITSCRL) :LOAD PORTS 
4951 O26216 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
4852 026250 122111 04500 122111 :SET SOM 
4953 026222 012761 ocooes ocoooo4 O4600 MOV 826, 4(R1) :LOAD PORTS 
4954 026230 104415 ROMCLK SNEXT WORD [5 INSTRUCTION, ROMCLK PC=5304 
4955 026232 122110 o4eco 122119 sLOAD_OUT DAT 
4956 O26234 005337 oo1e4e — 84809 C&C = TEMP SALL DONE? 
4357 26240 90156) o5000 BNE 0 s«1$ :BR IF NOT 
465e 26542 904737 26276 05100 JSR PC, OUTRDY :WAIT FOR QUTRDY 

| 4959 O26e46 905061 900004 05200 CLR = {ALD :LOAD PORT 
4860 Oeeese 105414 ROMCLK ERENT WORD IS INSTRUCTION, ROM LK Po=s304 
4951 0262549 122111 05400 122111 :SET SOM 
4962 026256 012761 00301 acooo4 f6s00 MOV. #301,4(R1) :LOAD PORTH 
4963 O26s64 108414 ROMCLK SNEXT WORD J$ INSTRUCTION, ROMCLK PC=5304 

| 4368 Seeeee leer 5706 122110 :LOAD OUT DAT 
4965 656570 004737 26144 65805 35R «PC, OCOR RATT FOR OcoR 
4966 26274 000207 05900 RTS = PC 
4967 06000 
4sce 06100 
4565 026276 “i 06209  OUuTRDY: 

| 4970 26300 ;THIS SUBROUTINE SPINS ON OUT READY 
fe 

«4872 «O26276 005037 oD1256 06500 CLR TEMPS _ CLEAR TIMER 
| 4873 d26302 06600 1S: 
| 4974. 526302 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
| 4375 Bee309 Oe12e4 06900 021224 !PORTHeLULL 
| 437& 26306 032777 900020 153076 06900 BIT  #BIT4,a0MPOH 31S OUT RDY SET? 
| 

} 
| 
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4377 926314 901904 97000 BNE aS :2R IF YES 
4978 Qeb316 005237 001256 07100 INC TEMPS INC TIMER 
4¥9°S OeS32ee 901367 07200 SNE 1$ : KEEP CHECKING IF NOT DONE 
4980 O2e63E4 104036 7300 HLT 36 ERROR, OUT READY NOT SET 
4981 ODe62e6 000297 07400 82S: RTS a 
‘ge2 7500 
el 07600 
994 026330 07700 CHAR: 

1985 07800 ; THIS SUBROUTINE LOADS THE wid WITH 3 SYNCS 
aes es : AND THE CHARACTER PASSED TO I 
7 é u 

4988 026330 313637 001250 08100 MOV a(SP)+, TEMP2 ;GET CHARACTER 
4939 026334 O62e746 000002 08200 ADD #2, -(5°) :ADJUST STACK 
4990 026340 OQle737 000003 001246 08300 MOV #3, TEMP SET FOR +, SYNCS 
4991 O2634S Ol2761 O0000e6 900004 08400 MOV #26, 4(R1) : LOAD PORT 
4992 026354 104414 ROMCLK : NEXT WORD | IS INSTRUCTION, ROMCLK PC=S304 
4993 026356 122114 08600 122114 :LOAD SYNC REGISTER 
4994 026360 004737 O2Se76 98700 \$:i- JSR PC ,OUTRDY :WAIT FOR ddd 
4995 Oc6364 012761 0009001 900004 Osste— MOV #1,4(R1) ;LOAD PORT 
4898 Q2e6372 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
49397 026374 1e21]1 09006 leeill :SET SOM 
4998 Oc6376 O1e761 000026 000004 09100 MOV #26,4(R1) ;LOAD PORTY 
4999 026404. 104414 ROMCLK :NEXT —_ IS INSTRUCTION, ROMCLK PC=S304 
S000 26406 122110 09300 122110 :LOAD OUT DATA 
S001 026410 005337 O0124%6 039400 _- BEC i ZALL DONE? 
S002 926414 001361 C9500 * BNE 1$ :BR IF NOT 
5003 26416 004737 026276 09600 JSR PC, OUTRDY WAIT or eh 
S004 OCe64e2e 913761 601250 o000004 09700 MOV TEMP2, 4(R1) :LOAD PORT 
S00S 026430 104414 ROMCLK ;NEXT WORD + INSTRUCTION, ROMCLK PC=5304 
S006 Oe6432 122110 03900 122110 LOAD OUT DATA 
S007 026434 904737 O26144 10000 JSR PC,OCOR : WAIT FOR OCOR 
S008 Oe6440 009207 10100 RTS or 
5009 10209 
5010 10300 
55:1 ozeu42 10400  CHARSD: 
epis head ; THIS SUBROUTINE LOADS THE SILO WITH THRE CHARACTER PASSED TO IT. 
vis 

SOi4 Oe6442 913637 001250 10700 MOV a(SP)+, TEMP2 ;GET et a 
S0i5 O26446 62746 000092 10800 ADD #2, -(SP) ADJUST STA 
SOl& Oe64Se 004737 Oebe7 10300 JSR PC’ OUTRDY : WAIT FOR CUTRDY 
S017 O26456 013761 OO0le50 900004 11000 MOV TEMP2, 4(R1) :LOAD PORTY 
S018 Oe6464 104414 ROMCLK :NEXT. WORD + INSTRUCTION, ROMCLK PC=5304 
5019 O26466 122110 11200 122110 :LOAD QUT DAT 
S920 0e6470 004737 O2be76 11300 JSR PC ,OUTRDY : WAIT FOR QUT Roy 
S02ei 926474 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
SOee Oc6476 122110 . 11500 122110 : LOAD GARBAGE CHAR 
S023 026500 004737 026144 13600 JSR PC,OCOR : WAIT FOR OCOR 
S0e4 Oe6504% 000207 ~~ 11700 RTS PC 
5025 11800 
5026 11900 
S027 OeesS0& 12000 SILOLD: 
508 12100 i THIS SUBROUTINE FILLS THE QUT SILO 
202? ise ; WITH A BINARY COUNT FATTERN 

6031 Oe6506 012737 900073 O01250 12400 MOY #73, TEMPe ;LOAD COUNT 
£032 OceS14 005737 026746 12500 TST SCHAR FIRST TIME HERE? 
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5033 g26520 100470 12600 BNI 4 BR lf BITSTUFF 
rd 

258e See EES Rps36 o9c002 901250 13550 aN 3 TEMP ?ADD 2 TO CHARACTER COUNT 
5036 026532 012737 000003 O0124S 12900 - MOV #3, TEMP :SET FOR Fy SYNCS 
S037 O2sf40 Ole761 O00026 o00d04 13000 MOV #26, 4(R1) ?LOAD POR 
5038 d2s546 104414 ROMCLK : NEXT HORO IS INSTRUCTION, ROMCLK PC=S204 
5933 Geese) 12e114 13200 122114 “LOAD SYNC REGISTER 
5040 d26552 004737 026276 13300 «18: ISR PC, OUTRDY -WAIT FOR OUTRDY 
5041. 026556 012761 990001 ccoco4 13400 MOV #1/4(R1) :LOAD PORTY 
S042 926564 104414 ROMCLK ‘NEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
5043 026566 122111 13600 122111 -SET SOM 
E044 026570 312761 o00026 on0004 137600 MOV #26, 4(R1) ‘LOAD PORTH 
5045 o26575 104414 ROMCLK ?NEXT WORD 1S INSTRUCTION, ROMCLK PC=5304 
5046 626609 122110 13900 122110 :LOAD OUT DAT 
5047 026602 005337 001246 14000 DEC TEMP 1 ALL DONE? 
So48 026606 991381 14160 BNE 1$ :BR IF NOT 
5049 025610 004737 926276 14200 «2: JSR pe OUTRDY :WAIT FOR OUTRDY 
5050 026814 013761 028746 oo0004% 14300 MOV SCHAR,4(R1) :LOAD PORTY 
5051 O26622 104414 ROMCLK : NEXT HORD IS INSTRUCTION, ROMCLK PC=S204 
5052 026624 122110 14500 122110 *LOAD CUT DAT a> 
S052 O26626 005737 026750 14606 TST STLUTLG SB TTSTUFE OS? 
5054 O2663- 901407 14706 BEQ ‘<) :BR IF NO 
SooS 026634 013737 O26746 O26646 14800 MOV SCHAR, S$ ‘IT IS SDLD SO CHECK BITSTUFFING 
S9S§ Oe6s4e 004527 027474 14900 ISR RS,STFFCL :ADD ANY BIT STUFF CLOCK Ticks 
5057 O2s646 900000 1s000 =«=s« S$: 6 CHARACTER 
5058 926650 o00010 15100 10 :CHIFT COUNT 
5059 o2s652 905237 o26746 15200 =«s«& &: INC SCHAR :NEXT CHARACTER 
S060 o26656 922737 O00400 o2674s 15300 CMP #400, SCHAR *ALL DONE? 
5061 O26664 001403 15400 BE 3 
S062 o26666 005337 oo1es0 15500 DEC TEMP2 ;DECREMENT COUNT 
S063 026672 O01346 15600 BNE 23 ‘BR IF NOT DONE 
5964 926674 004737 O26144 15700 38: JSR PC, OCOR :WAIT FOR OCOR 
5065 026700 000207 15809 RT PC 
So66 026702 005037 o26746 15905 (4s: CLR SCHAR :START PATTERN AT ZERO 
50&7 026706 012737 177777 Oe6750 16000 MOV #-1, STUFLG :SET BITSTUFF FLAG 
[368 026714 005037 027672 16100 CLR BITSON :CLEAR STUFF COUNT 

; 63 026720 062737 00002 coleso 16200 ADD 82, TEMP2 AOD = TO CHARACTER COUNT 
"070 O26726 Ol2761 090001 000004 16300 MOV Bi;4(R1) :SET BITO IN PORT 
5071 026734 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
5072 926736 122111 16500 122111 -SET SOM! 
5073 Oeé740 1049414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
5674 Oce742 122110 18790 122110 :LOAD GARBAGE CHAR 
5075 926744 990721 16800 BR 23 :GO0 LOAD SILO 
5076 026746 000000 16900 SCHAR: QO 
6077 926750 000000 17000  STUFLG: O 
5078 17100 
5079 17200 
E0so 026752 17200  INRDY: 
5081 17400 ; THIS SUBROUTINE SPINS ON INRDY 
sog2 17500 
5083 Oe67S2 005037 o01246 17600 CLR TEMP 1 
5984 026756 17700 «1S: 
Eoes 026756 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
5086 026760 O21244 17900 021244 :PORTYeLUL2 
E087 O2b762 022777 o00020 1Se42e 18000 BIT #BIT4Y,3DMPO4 31S INRDY SET? 
£088 026770 001004 18100 BNE eg BR IF YES 
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22-SEP-76 13:16 PAGE 102 

INC 
BNE 
HLT 

es: RTS 

SIMBCC: 
; THIS SeRUGROUT INE fab etl 
:IN 

sINC DELAY 
:TRY AGAIN 
s ERROR NO INRD? 
: RETURN 

ares I THE CRC USING POLYNOMIAL GIVEN 
S RETURNED IN CALBCC, AND THE 

Tate OF THE LSB OF THE BCC IS RETURNED IN THE ¢ BIT. 

1§: MOV 

2s: DEC 

XPOLY: QO 
CALBCC: O 
LRCS=200 
cRCies 120001 

RO,-(SP) 
(RS)+, TEMP! 
(RS)+) TEMP? 
(RS) +, CALBCC 
cacect, RO 

CALBCC 
TEMP2 
RO 
RO 
2s 
XPOLY, RO 
caLsct, Ro 
XPOLY, CALBCC 
RO, CALBCC 
TEMP 1 
1$ 
CALBCC, RO 

0 
(SP)+,RO 
RS 

CRC. CCITT=102010 

BCCLD: 
; THIS SUBROUTINE LOADS THE OUT SILO WITH 2 

;SAVE RO ON STACK 
:TEMP1 = SHIFT COUNT 
STEMPe = CHARACTER 
;CALBCC = OLD BCC 
: PUT. OLD BCC IN RO 

;SHIFT OLD BCC 
:SHIFT CHARACTER 
ADD CHAR CARRY TO OLD BCC 
:PUT BITO TO CARRY BIT 
;CARRY IS FEEDBACK BIT 
IF FEEDBACK = 1 
sEXCLUSIVLY OR XPOLY TO CALBCC 

;DEC SHIFT COUNT 
:BR_IF NOT DONE 
PUT RESULT IN RO 
:SHIFT BITO TO CARRY 
RESTORE RO 
; RETURN 

SYNCS 
WITH SOM SET, AND ONE CHARHCTER PASSED 10 IT 
WITH THE SOM'’BIT CLEAR (ENABLE CRC) 

1$: 

M 
ROMCLK 

a(SP)+, TEMP? 
#2,-(SP) 
#2’ TEMP] 
826, 4(R1) 

PC, OUTRDY 
#1 4(R1) 

#26, 4(R1) 

;GET CHARACTER 
ADJUST STACK 
:SET FOR 2 SYNCS 
:LORD PORTH 
;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
LOAD SYNC REGISTER 
sHAIT FOR a a 

NEXT ORD IS INSTRUCTION, ROMCLK PC=5304 
;SET SOM 
:LOAD PORT 
: NEXT ORD IS INSTRUCTION, ROMCLK PC=5304 
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S145 27172 122119 tie 21000 122110 “i oe QUT DATA 
f é — 

Bi i8 peeked Bose, st 18 BRE If BR “ Net 
5148 Oe7ed2e o04737 O26276 21300 ISR PC, OUTRDY ‘WAIT FOR QUTROY 
5149 027206 013761 001250 000004 21400 MOV TEMP2,4(R1) :LOAD PORTY 
5iso 027214 104414 ROMCLK ‘NEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
S151 Oe72l6 122110 21600 122110 “LOAD OUT DATA 
5152 027220 004737 O26144 21700 ISR PC,OCOR ‘WAIT FOR OCOR 
5153 027224 000207 31800 RTS PC 
5154 21909 
Sigs 22000 
E156 27226 GETQO: 
5157 ; : THIS SUBROUTINE READS THE STATE OF THE TRANSMIT 
158 :BCC LSB AND PUTS IT IN THE CARRY BIT 

5180 027226 104414 ~ . ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
S161 027230 6021364 021364 :PORTH+LU-17 
Sls2 027232 106177 152154 ROLB  aDMPO4 :PUT QO IN CARRY 
5163 027236 000207 RTS pc : RETURN 
S164 
5165 
5is& o27246 GETQI: 
5167 s THIS SUBROUTINE READS THE STATE OF THE RECEIVE 
S168 :BCC LSB AND PUTS IT IN THE CARRY BIT 

i=) 

5170 oe7e4o 104414 ROMCLK sNEXT WORD Is INSTRUCTION, ROMCLK PC=5304 
5171 Oe7e42 021364 021364 : PORTY*LU=1 
Size d27e44 106177 152142 ROLB  aDMPO4 PUT 90 tN carry 
5173 O272S0 106177 152136 ROLB aDMPO4 :PUT QI IN CARRY 
S174 927254 000207 RTS pc : RETURN 
5175 
5176 
5i77 027256 22300  SYNLD: 
5178 22406 : THIS SUBROUTINE LOADS OUT SILO WITH 
5173 22600 :2 SYNC CHARACTERS WITH SOM SET 

5181 027256 012737 OO0002 oo1e4%6 22700 MOV #2, TEMP! ;L9R0 ACQUNTER FOR 2 SYNCS 
E182 027264 012761 O00026 o00004 s2800 MOV 826, 4(R1) : PORTH+26 
5183 Oe7e72 104414 ROMCLK : NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
5184 927274 122114 23000 122114 :LOAD SYNC REG 
Si8S Oe7e76 004737 026276 23100 18: ISR PC, OUTRDY : WAIT FOR QUTROY 
5186 Oe7302 012761 000901 ocoo04 23200 MOV #1;4(R1L) :LOAD PORT 
5187 O27310 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
5188 027312 122111 23400 122111 :SET SOM 
5189 027314 012761 000026 o00004 23500 MOV #26,4(R1) :PORT+26 
5190 027322 1049414 ROMCLK =NEXT WORD IS INSTRUCTION, ROMCLK PC=S5304 
5191 927324 122110 23700 122119 LOAD OUT DATA WITH SYNC 
5192 027326 005337 oole4s 23800 DEC: TEMP] :C “CREMENT COUNTER 
5193 627332 001361 23900 BNE 1$ :BR IF NOT DONE 
5194 027334 000207 24000 RTS pc : RETURN 
5195 24100 
5196 24500 
E197 027236 24300 SOM: ; 
5198 24400 : THIS SUBROUTINE LOADS SOM AND OUT DATA WITH A 
5199 4500 :GARBAGE CHARACTER (0) 
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S219 827404 - 
S229 027406 
Seel 027410 

S224 027412 

SeeS 27412 
S2e30 027414 
Se3l Oe74ib 
Se3e Qe742e 
S233 Oe74e6 
S234 927432 
Se35 927434 
Se36 9027436 
S237 Oe744e 
S238 Oe7444 
S239 027450 
S240 027452 

Se43 027454 

S247 027454 

SeSe Oe747e 

S255 027474 

27¢ 752) 

004737 
echel 00000: 900004 
1044 
122111 
605061 
104414 
1221}0- 
o0ceu* 

010046 

012600 
000205 

012761 
104414 

85307 

22-SEP-7& 13:18 PAGE 104 
SUBROUTINES 

026276 

ocooo4 

4% 

0eS276 
00080e o0cCO4 

O01e46 
026276 
000904 

001246 

026144 

000200 900004 

24700 
24800 

29500 

EOM: 

MESLD: 

1$: 

CLRIO: 

STFFCL: 

MO8 

JSR PC, OUTRDY ;WAIT +¥ OUTRDY 
MOV #1;4(R1) :PORTY+ 
ROMCLK ; NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
ss SET SOM 
CLR 4(R1) CLEAR DATA CHAR 
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5204 
122110 LOAD GARBAGE CHARACTER 
RTS PC : RETURN 

;THIS SUBROUTINE LOADS EOM AND OUT DATA WITH A 
GARBAGE CHARACTER (2) TO ENABLE TRANSMISSION OF BCC 

JSR —- PC, OUTRDY sWEIT FOR OUTRDY 
MOV #2, 4(RL) :POPTH+2 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
122111 :SET_EOM 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
weeild sL OAD. G GARBAGE CHARACTER 

;THIS SUBROUTINE LOADS SILO WITH MESSAGE 
THE FIRST ARUGUMENT IS THE ADDRESS OF THE MESSAGE 
THE SECOND ARGUMENT IS THE NUMBER OF CHARSCTERS IN THE MESSAGE 

MOV RO, -(SP) ;SAVYE RO 
MOW (R5)+,RO :RO=MESSAGE POINTER 
MOV (RS)+° TEMP : TEMPI=CHARACTER COUNT 
JSR PC. OUTRDY :WAIT FOR OUT RDY 
MOVE = (RO) +, HR) “LOAD PORTY WITH CHARACTER 
ROMCLK !NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
122119 “LOAD OUT DATA SILO 
DEC TEMP! :DEC CHAR COUNT 
BNE 1$ :BR IF NOT DONE 
JSR PC, OCOR :WAIT FOR OCOR 
MOV (SP)+, 80 RESTORE RO 
RTS 5 RETURN 

;THIS SUBROUTINE SETS IN CLR AND OUT CLR TO 
;CLEAR THE TRANSMIT AND RECEIVE BCC REGISTERS 

MOV #BIT7,4(R1) ;LOAD PORT 
ROMCLK : NEXT HORE IS INSTRUCTION, ROMCLK PC=S304 
leelle :SET IN CLR 
ROMCLK NEXT WORD is INSTRUCTION, ROMCLK PC=5304 
l22111 SET QUT CLR 
RTS PC ; RETURN 

;THIS SUBROUTINE ADDS ANY NECESSSARY BIT STUFF CLOCK TICKS 
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ecee peri, ;FIRST ARGUMENT IS CHAR, SECOND ARGUMENT IS SHIFT COUNT. 

S259 tal 010046 30500 iad PRES + Re ‘But YE ROS IN RO 

ery Rabe) Bise99 001252 35850 MOV (R5)+, TEMPS ; PUT SHIET. COUNT IN TEMPS 
pepe 027504 106000 30608 1$: pees 4 DOK AT AT ext BIT 

L 
25 4 BS52r8 Abeca> 027672 3 00 a BITCON ai lias. A SPACE, CLEAR 1°S COUNTER 
5265 O275i4 900412 31100 Pr 3$ ; CON TINUE 
Se65 9 Oe7S1é pests 027672 31200 es: NC BITCON : INC CONSECUTIVE 1’°S COUNTER 
S267 Oe7See Oee737 O0000S 027672 31300 CMP #5, BITCON :1S$ IT 5 YET? 
S268 027530 901904 aoe 31400 BNE 3$ :BR IF NO 
5269 O2753e 005037 Oe7s7e2 31500 CLR BITCON :YES! SO START AGAIN 
S270 027536 104415 000001 31600 DATACLK, 1 .  3GIVE_EXTRA TICK TO STUFF ZERO 
Se71 Oe7S42 005337 O0leSe 31700 38: DEC TEMP3 :DEC SHIFT COUNT 
Se72 Oe7546 001356 31800 BNE 1$ BR IF NOT DONE 
Se73 O27550 012600 31900 MOV (SP)+,R0 ;RESTORE RO 
5274 Oe75Se 000205 32000 RTS RS ; RETURN 
S275 32100 
S276 32200 
S277 027554 32300 STFFCK: 
S278 32400 ; THIS SUBROUTINE CHECKS TO SEE IF TRANSMITTER 
$279 32500 1S STUFFING ZEROS WHEN IT SHOULD. FIRST ARGUMENT 
Sy , sco 1S THE CHARACTER, SECOND ARGUMENT IS SHIFT COUNT. 

See 927554 010046 32800 MOV RO,-(SP) ;SAVE RO 
S283 027556 012500 32900 MOV (R5)+,RO :PUT CHAR_IN RO 
Se84 027560 912537 o01e52 33000 MOV (RS)+, TEMP3 :PUT SHIFT COUNT IN TEMP 
Se85 027564 106000 33100 18: RORB RO :SHIFT OUT ait BIT 
5286 027566 103403 33200 BCS 2$ ;BR IF IT IS A MARK 
S287 027570 005037 027672 33300 CLR BITCON 3271 WAS A SPACE, CLEAR 1°S COUNTER 
Se88 027574 O00416 33400 BR. 3$ : CONTIN UE 
S289 027576 005237 027672 33509 2$: INC BITCON s INC CONSECUTIVE I°S COUNTER 
S290 Oe7602 022737 O0000S 027672 33600 ‘4 CMP #5, BITCON :5 IN A ROW YET? 
S291 027610 001010 33700 BNE 3$ ;BR IF _NO 
Se9e Oe7ble O0S037 Oe7672 .- =~. # 33800 CLR BITCON YES, SO START OVER 
S293 027616 104415 000001 33900 DATACLK, i sEXTRA TICK TO STUFF ZERO 
S294 Oe7bee 904737 Oeblie 34000 JSR PC,GETSI :LOOK_AT WINDOW 
Se95 Oe762e6 103001 34100 BCC 3$ :1S IT A ZERO, BR IF YES 
S296 027630 104030 34200 HLT 30 NO, ERROR ZERO WAS NOT STUFFED 
Se37  Oe7632 905337 001252 34300 3: DEC TEMP3 :DEC SHIFT COUNT 
Se98 Qe7636 001352 34400 BNE 1$ :8R IF NOT DONE 
5eS3 Oe7640 012600 34500 MOV (SP)+,89 :RESTORE RO 
$200 O2764e 000205 34600 RTS RE ;RETURN 
$301 34700 
$202 34800 
§303 027644 34900 CTSDLY: 
5304 35000 ;THIS SUBROUTINE WASTES TIME UNTIL CTS SETS 
ese sa BUT HOPEFULLY NOT SO LONG THAT THE SILO RUNS OUT 

S307 027644 O10046 35300 MOV RO, -(SP) ;SAVE RO 
$308 Oe7646 O12700 000032 35400 MOV #32, RO sLOAD RY WITH COUNT 
6309 Oe765e 027777 1513e6 151324 35500 1S: CMP JTKCSR,@TKCSR  ;WASTE TIME 
$310 027660 005300 35600 DEC RO :DECREMENT COUNTER 
S311 Oe7662 001373 35700 BNE 1$ :00 IT AGAIN IF NOT = 0 
S3le 027664 012600 35800 MOV (SP)+,R0 ;RESTORE RO 
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S32 027866 000207 35900 RTS PC + RETURN 
53:3 3609 
e3"s 36150 
Sig O27S7O 9000176 36200 FLAG:  tB<Oll1.110> FLAG CHARACTER 
E5,;7 Ssve7e 000505 36300  BITCON: 0 
33:8 ere73 505 125 eS2 36400 MESCAT: .BYTE 0,125,252,377 

2325 ee 501 02 094 36500 FLTDAT: .BYTE 1,2,4,10,20,4C, 100,200,376, 375, 273, 367, 357, 227,277,177 $32! pgegsk} 610 A=25 A40 . J J J . J eo . , . e | ‘ ‘ J 

S322 32770 160 250 376 
ee Dd oe 
To Ee er 
SSE wei i di afi 

5326 627720 190 140 160 36600 STUFDT: .BYTE 190,140,160,170,3,300,174,176,177,! 
Esa? Osvre3 170 603 396 
533e 557756 74 176 133 
5329 927731 O01 
5330 027732 363 x7 317 36700 .BYTE 363,347,317,200,0,377,277, 377,200, 37 
6331 027735 399 Boo 399 
E332 27740 377 377 200 
E333 Oe7743 037 
335 36800  .EVEN 
5335 g277us o4e377 o47111 020105 00300 —M1:  .ASCIZ <377>/LINE UNIT INITALIZATION TEST/ 

S30002 O46S77 HN7111 BS010S 95400 EMS:  [aS¢T? «377 ¢LINE UNIT REGISTER READ-ONLY TEST? 
535055 377 644514 O45516 00500 EMS:  ASc?2 <377>tLINE UNIT REGISTER WRITE/READ TEST? 
830111 377 O445i4 O42516 00600 EMS: 9 ASCIZ §¢377> LINE UNIT INTERNAL CLOCK FAILURE” 
535153 377 051124 047101 90700 EMS:  [ASSI2 (377) TRANSMITTER DATA ERROR’ 
535203 77 O42632 042653 00900 EME: = 1RECIZ «307 RECEIVER TEST? 
S352 051377 O41505 O44505 00900 EM?: = 1ASCIZ «377 RECEIVER DATA ERROR’ 
535257 377 O47515 O42504 C1000 Emo: laSCIZ <377) MOdEM SroMaL ERROR, 
53527 377 051124 047101 01:00 EMI1: ‘ASCIZ <377>/TRANSMITTER CRO ERROR 
530322 051377 O4155S O4450S 61200 Emile:  lASCIZ <377>/RECEIVER CRC ERROR/ 
Sadae 44777 OeO11G OM150e 01300 EMs: -ASCIZ <377>/IN BCC MATCH ERROR (LU REG 12) 
S30506 552377 50622 Osi516 51405 Emi: aSCi2 «37> / TRANSMITTER FAILED 70 GO To MARK STOTE. 
S304 OS1777 OS1iOr O42514 D1s00 emis: lASCIZ <377>-CABLE Data TEST? | 

3 277 O46!IN6 943501 01600 EMI "AGS?> }«C 377) FLAG ERROR. 
535513 377 051124 647101 01700 EMi7: ASCIZ <377>/TRANSMITTER FAILED TO STUFF a ZERO 
535557 377 053533 Os2lii 01800 MeO: <AScIZ <377> SWITCH PAC TEST. 
S3t650 o4o777 547502 962122 01900 Emei: ‘ASCI2 «377) ABORT ERROR’ 
SS5eTE = “377 O51125 O47101 92000 Emed: ASCIZ <377>/ TRANSMITTER ERROR. 
535255 044377 056151 O20156 52100 EmS3: iASEIZ ©3077) /HALF_DUPLEX TEST” 
535622 547777 052125 051040 02200 EM4: <ASEIZ «377 OUT READY NoT SET. 
635705 377 O47111 051040 eee EMeS:  [ASCIZ <377>/IN READY NOT SET/ 

920727 _ 377 OS4105 o4es20 G2505 M1: .ASCIZ <377>/EXPECTED FOUND’ : 
835750 042777 960130 O4150S 82500 OHe: = ASCIZ <377>-EXPECTED FOUND LU-REGISTER: 
531006 041777 940619 040522 02700 OH3:  ‘ASCIZ <377>/CHARACTER BIT THAT FAILED 
S3i035. C4177? 051117 OY4eSee 02800 D4: oMSL1Z << 377>/CORRECT CRC) BIT ToaT PHILED 
S3itos 942777 060130 541505 02900 OHs:  ‘ASCIZ «377 EXPECTED FOUND SHIFT 
831136 042777 S60130 O41505 03000 Deb:  .ASCIZ <377>/EXPECTED FOUND CHARACTER SHIFT 
633209 641377 O47514 O45503 03100 OH7:  <ASCI2 <377>-BLOCK END NOT SET 
031227 377 OS2l22e Geoles 63200 DH10: “ASCIZ <377>-RTS DID NOT CLEAR 

53300 EVEN 
iigalt: 03400 

O212Se 0ccd 03500 OT1: 2 
631254 603 007 63600 -BYTE 3,7 
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OTe: 

DT3: 

DTé: 

OTll: 

SAVRS 
BYTE 
SAVRY 
3 
BYTE 
SAVRS 

CO9 
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O31436 201266 09300 SAVR3 
31440 d00002 09400 oT12: 2 ; 
53i442 006 004 09500 BYTE 6,4 
533449 027] 12 05609 éALgce 
Bsieug 906 = 002 09700 "BYTE 6,2 
631450 001282 93800 TEMPS 

99800 
O31452 19000 . ERRTAB: 
O3i453 900900 12100 0 
3144 856050 1020 6 
d3145— 000000 10300 
531450 327754 10400 «EM 
O3:463 530750 195099 5Ho <:HLT 1 
Ssi4e4 031264 10600 72 
B31466 320002 10700 EMS 
531470 530750 10800 He HLT 2 
631472 031264 10900 OTe 
531474 o30045 11000 EMS 
031476 930750 11100 DH? = sHLT = 3 
651500 031264 11200 OTe 
03150° U30ili 11306 86EM4 
Asi5C4 GoN000 11400 6 HLT 4 
Ss'836 O60000 115000 
O3isid o20153 11800 EMS 
O3iSie 030750 11700 SH? = sHLT_.—sSS 
531515 031264 11800 67s 
031516 930153 11900 EMS 
631520 031006 12099 OH3 HLT 6 
531522 31302 12100 O73 
531524 030203 12200 EME 
O3i526 O30re7 12200 Hl “HLT =? 
531530 31252 12400 OTL 
531532 O30e22 13509 EM? 
BSiS34 O30727 12600 Hl HLT 10 
S3i53¢ 031252 12700 OT! 
531540 030247 12800 EMO 
5ais42 020727 12900 ul sHLT LL 
531545 93125 13000 97! 
53is4e 030873 13100 EMI 
531559 931105 13200 OHS ;HLT 12 

| E3i552 53132¢ 17300 OTS 
| 531554 030322 13400 EMi2 
| S3i55— 031104 13500 OHS <:HLT 13 
| S3i560 031326 13600 O75 
| B3iss2 930273 13700 EMLL 

03:564 O31044 13800 CHS sHLT 14 
O3i5é— 031314 13900 074 
531570 83034 14000 EM13 

| 621572 00000 14109 6 HLT 18 
| 531574 00000 14200 0 
| B31576 930e73 14300 EMLL 

631600 031105 14400 OHS = sHLT— 1b 
| 53i6c2 031344 14500 OTE 

S3iec4 020322 14600 EML2 
| S3iede 021104 1470, OHS  ;HLT 17 
| S3iei0 021354 14800 OTe 
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DIOME OMACYIL 2° canes) 
DZOMEA. Pil ROSS | 

RORCNT= 004301 
AUDONE 002734 

BIN oc4s22 
BSITSON Q2767e2 
BITO = O00C01 
BIT: = 000002 
BIT1O = 002000 
BIT11 = 004C00 

BITle = 010000 
BIT12 = paboen 
SITI4 = 04000 
BIT1S = 100000 
Sive = 900004 
BIT3 = 000010 
BITS = 990020 

BITS = O0CO4G 
S1T& = 000100 
SIT? = 900200 
BITS = Q00400 
BITS = 991000 
BM 097000 
BRLVYL (012026 
BRW 093640 
BRX 003642 
CALBCC Oevile 

CHAR 26320 
cHaRsD O26442 

Pale 18 PAGE lle 
E -- USER SYMBOLS 

22-SEP-75 
REFESENCE T 

1451% =i4s7% 
1159 12328 
11588 1189 
llel 19383 
2542 3$71 
1$37% 1540s 
socse  S2t4s 
£338 1lres 
6928 1126 
6838 2070 
6828 2602 
114 3182 

3300 3371 
68le 2022 
$808 e025 
67398 1354 
678% 1080 
S°l8 lies 
$308 e102 

6898 1710 
5087 
688% 2213 
6878 1715 
6868 1716 
685e 2080 
684s 2078 

17588 e205 
2164 2179 
1e91 13778 
1292 137848 
261 3590 
4182 4212 
4860 4906 
31is 3163 
50.18 
1£3S% 1538 
1} 0? 1352 
1°958 = i807 
17988 
18008 
180:8 1809 
1786 1730 
769% 

3537 Sstéé 
1200 17528 
734 9588 
6318 1197 

1195 17588 
17588 2027 
1204 12178 
8238 1138 

$3358 
1758s 2000 
51258 
3523 35&8 
4403 4472 

14968 

2679 
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3643 
4851 

3689 
Sle4s 

GO9 

3716 

1863 
1317 

3718 

3762 

1632 

3764 

379i 

1634 

3793 

52438 

1693 

3839 

2000 3028 
3611 3686 

3282 715 

3937 3996 
4576 4630 
Sizes $335 

1798 

3305 3390 

4334 

3984 
2834 
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CREAM = 001320 7938 «=6©1078* 1859 1860 1862% 1866 
¢SR OOE434 i7SSe# 1965 
CSRMAP 010362 19408 
CTSOLY Q27644 $3028 
51" 007726 1293 1334 1335 18508 
DATRBP O0S124 iSele 1624 1646 16498 
DATACL= 104415 8298 egte 2686 e690 2750 2751 5c8 2801 2802 2616 2852 5333 

2903 2904 2918 2969 2%3 30C4 03 2060 3088 3117 3165 JeU 
327 3315 3316 3359 3360 3397 2544 3545 3573 3574 3619 2620 
364 36394 3695 3723 3724 3769 3779 3758 3799 3853 3855 3339 
3983 3997 4018 4036 4043 4O4S 4078 4148 4162 4183 4213 ‘ee 
4259 4261 4272 4396 4410 4431 4451 4480 4601 4519 4526 4528 
4659 4664 4670 4724 S2? §293 

DATAHD 005112 ig2de 1642 = 1645e 
DELAY = 109413 835% 
DEvaoR Go4276 1955e 1484 14948 
DEVTAS 02722 1173-12228 
DH1 «30727 53358 
BHio. ©: 031287 53268 
DHE = «930750 53358 
SH3 «= «031008 53358 
DH4 = 31045 53358 
DHS 31104 535% 
DHE = 931136 53358 
DH? 031504 5335¢ 
DISPLA 901200 sues «1093 «199% «1308 
DISPRE 090174 7268 1099 
DMACTY 991306 7878 «11/6 = tesse = 1250 s1gSO)— StH SHER 2129 «= 213S* = 213S* «214021 
DMch 907254 1208 ©1758 
DmCRoo 901509 8738 
BMCROI 001510 878% 
DMCROe 001520 5838 
OmoROS § 901530 S88e 
OMSROY 001540 893% 
DmcRos o01550 898% 
DMCROE 001560 $038 
OMCRO? 001570 308% 
DMCRIO 901500 913% 
OMCRI1 OO1610 918% 
OMCRI2 901620 9234 
DMCRI3 01630 9284 
OMCRI4 01649 933% 
OMCRIS 9O01E50 938% 
OMCRIE OO1G50 943% 
OMCRI? 901670 S484 ; OMCSR = 907404 Ccsie 115% 1194 1221 1338 1375 1688 1734 l968* 1977 1926 22308 
OMCSRH 001406 Boe 1715* i7ite 1720* 1726e 1727* 1733 1735* 1877+ 1979% 1879 
OMCTL 901410 S63e 1979 is60* 188i i 
OMNUM 001310 788e «1074 = 13240 S44e 195se 22s «2122 «= 2130232 
OMPOY 001412 aout i704 1710 17471752 1BBl+ 1882+ 1883 49214834 497B S087 

# 

OMPOR «= 01414 oS" i72l* 883% 1904e 
DMR VL © 001376 B58 185t+ 1687+ 1888 
OMRVEC 0091374 857" 1341 1869+ 1870* 1996 
cMsioo 901502 8744 
OmS191 O0iSie 879% 
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OMSid2 O01See S348 
DMS103 001S3e 829s 
DMS104 O01S4e sous 
OMS10S 001552 8998 
OMSi06 001562 3048 
OMSi07 00157. 9098 
DMS119 00169e 3148 
OMS111 OO0i6le 919% 
DMSii2 OOlbee 9248 
OMS1i3 O00163¢ 329% 
OMS114 90164e 9348 
OMSi15 00165e 939% 
DMS11§ O0166e s448 
OMS11? O0167e 3498 
DMS200 901504 975% 
OMS201 001514 880 
OMS202 001524 8858 
OMS203 901534 8908 
DMS204 001544 895s 
DMS20S 901554 900% 
DMS20& 001564 30S 
OMSe07 001574 910% 
DMSe10 001604 9158 
DOMS211 091614 9208 
DMSele O01624 925% 
DMSel3 901634 930% 
DMS214 001644 9354 
DMS21S O0i654 3408 
OMS216 901564 34S¢ 
DMS217 901674 9508 
DMS300 001506 e768 
OMS301 901516 881% 
OMS30e 001526 Sots 
DMS393 001536 8918 
OMS394 001546 8968 
DMS39S 001556 901% 
DMS30& 001565 306% 
OmS397 001576 311% 
DMS310 001606 915¢ 
OMS311 OO16i6 921% 
DOMS3le O01626 326% 
OMS313 001636 931% 
OMS314 OO164E 936% 
DMS3i5 OO1656 His 
OMS316 901666 S468 
DMS317 001676 3518 
OMTLVL 001402 860# 1890*  1891# 
OMTVEC 001400 8S9e 1888* i1889* 1890 
DM.END 001700 9538 1942 
OM.MAP 001500 793 87e8 1078 8 1131 1141 1e3S5_—s1880sCiaS62 SHO ISHS 7 
OT1 0312Se $3254 
OT19 = 031404 53358 
OT1i; 031426 53358 
OTi2 8 031440 $2358 
OTe 031264 53258 
OT3 031302 $3358 



DIDME 
DZOMER. P11 

DT4 031314 

Ore 39031344 
Ot? =: 031362 
Emi = OB 7744 
EMIO. © O30247 
EMi1 03027 
EMI2 03032 
Mid 030346 
M14 SO40E 

EMIS 030456 
EMI5 © 030477 
Emi? 030513 
EMe © 030002 
EM20 ©: 930557 
EM21 030600 
EM22 930615 
EM23 © 30840 
EMD4 030662 
EMS © 30705 
EMS =--30045 
EMY = 30111 
EMS = 030153 
EME 039203 
EM? 66-0522 
EOM -:927366 
ERCTOO 001704 
ERCTO] 901710 
ERCTOe §001714 
ERCTOS 901720 
ERCTOY 001724 
ERCTOS 001730 
ERCTOR 001734 
ERCTO? 01740 
ERCTIO O01744 
ERCTI1 901750 
ERCTIE 001754 
ERCTI3 OO1760 
ERCT14 001764 
ERCTIS 001770 
ERCTIE 001774 
ERCT17 02000 
ERR O0ebie 
ERRCNT OOle3e 
ERRFLG 001325 
ERRMSG 005100 
ERRPC 002702 
ERTABO 05224 
EXIT = 000205 
EXITER 005160 
FLAG 27670 
FLOAT 002526 
FLTDAT 027700 

| FY Odesé2 
GETOI 027240 

MACYLL 2747 32) 22-SEP-76 

4076 4141 

1196 
1347 

1306 
16408 

4774 

3656 
3627 

13:18 PAGE 115 
CROSS REFERENCE TABLE -- USER SYMBOLS 

4145 

4778 

3660 
3631 

4388 

4785 

3731 
3702 

JOS 

4393 

1622 

4825 

3735 
3706 

4772 4776 4780 

1636% l694* 

$320% 

3806 3810 3927 
3777 3781 3361 

4865 

3931 
3055 

S2ils 
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DZDME _MACYLI 27(732) 
DZDMEA.P11 
SETSI 028112 2754 

4025 
4413 
5294 

HALTS 905130 1605 
HILIM 004274 1448% 
ICOUNT 001222 7578 
INBUF 007322 1418 
INCHAR OO7GE6 1801 
INTFLG 901324 799% 
INRDY 026752 3317 

4337 
4807 

INSTER= 104404 .  -* Sele 
INSTR = 104403 8158 
INSTRE abuo7a 1435 
INTIY O1204e 1984 
KMCM 07264 1211 
LIMITS OQO4e22 1464 
LINE 006742 17588 
LOBITS 004300 1450% 
LOCK O01226 7568 

3533% 
LOKFLG 091326 8018 
LOLIM og04e72 1447% 
LPCNT OQ1e24 758% 
CRCB = 900200 51238 
LSTERR 01234 762% 
CUTYPE= #444%% U 599 
MASKX 01244 7708 
MASTEK O06066 1£30 
MCRLF 905574 1403 
MCSRX  O0016 1310 
MDATA 07426 1556 
MEM_IM 001304 786% 
MEPASS 005635 1303 
MERRPC 006143 1632 
MERRX 06043 1316 
MERRe  O0S&62 17588 
MERRS 905731 1246 
MESDAT (27674 3601 
MESLD 27412 3500 

4863 
MILK 901322 7348 
MLOCK 005767 1287 

MW §© 006070 1241 
MODU 906630 17588 
MPASSX 06032 1314 
MPFAIL 005577 1692 
MoM = 005570 1433 
MR 05657 1256 
MRESET= 004000 Eo4e 
MSTCLR= 104412 833% 

2678 

2758 
4037 
4417 

2805 
O46 
4434 

2809 
4165 
4438 

1129% 
3406 
4561 
4891 

1964 

2028 

1496 
1388 
3640% 

1369% 

1606 

1627 

2856 
4169 
444 

3414 
4532 
50808 

1973 

2207% 

1628 
3683+# 

160S8% 

1635 

KO9 

grep 
4186 
4458 

4133 
4656 
4385 

1867 

2020 

2372 
2941 
3437 

2997 
4190 
4483 

4092 
4610 

2049 

2S44s 
3758 

1898 

4097 
4615 

2370* 
3730% 

1960 

4143 
4721 
4655 

2366 
4e20 
4504 

4275 
4671 

2386* 

4199 
4os4 
4650 

2970 
4237 
4508 

4289 
4681 

2412% 

4274 
4864 
4720 

4000 
4241 
4520 

4294 
4689 

2435*% 

4317 
4870 
4769 

4004 
4253 
4525 

4318 
4786 

2470 

4380 
53198 
4773 

4332 
uae 
— 

2490# 

4386 
dened 
fet 
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DZDMEA.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

3967 «4067, 412843754712 751 HHS 
MTITLE 01000 7348 1106 
MTSTN 996054 1631 1758" 1900 
MTSTPC 005755 17588 
MVECK 905024 131217588 : 
NEXT  OO1216 7558 1372 «61664 «= B2PBe «OSPR 2B7SH | 2299% 327k 9 23bIe «= HL1e ©6249 «BS 21x © 2Suae 

eS6S* 2599% ecb3se# ec676% e734% 2785% 2836% 2887* 2939% 2997% 3025* 3053  3081* 
3110® 3158% J3195#  J3e3e%  3269%  3306% 3347% 3391% 3435% 3485* 3532%  3607%  2682% 
3757* 3831% 3897% 3965* 4O06S* Y4lebe 4373% 4647* 4710" 4749% Y4e4ae 

NITCH Q2614e sJele 4Seex 49e3* 49e4e 49268 
NOACT 007100 1118 17588 1852 
NOCEY 002696 1167 119C# 
NUM 006374 17S88 1952 
OCOR 026144 2641 268s 2747 798 2849 2900 2959 3852 3918 3981 4077 4146 4394 

4658 4663 4723 781 4867 49298 4935 4965 5007 5023 5064 §152 5238 
OK 002600 1163 i166 1185 11888 1213 
ONE 001302 785% $335 
OUTRDY 026276 2738 2743 2789 2734 2849 284s 2891 2896 es4e 2950 2955 2978 3975 

4072 4137 4384 4654 4719 4949 4958 49698 499% S003 S016 5020 5040 
5049 $139 5148 5195 S201 $215 S232 

PACTOO 901702 959% 
PACTO] 01706 628 
PACTOe 01712 3650 
PACTOS 01716 a68% 
PACTOY 901722 9718 
PACTOS O017e6 974% 
PACTO& 01732 977% 
PACTO? 001736 980s 
PACTIO O01742 983% 
PACTIi OO1746 986 
PACTIe O0175e 3898 
PACTI3 001756 9924 
PACTI4 01762 995 ¢ 
PACTIS 001766 9988 
PACTIE 001772 10018 
PACT17 091776 13048 7 
PARAM = 104405 8238 1901 1953 «1986S 1975 2042S 2081 
PARAM: 004142 14538 = 1470 
PARSIT= O40000 6544 
PARERR 042i 145601458) HED 14698 «147614781480 
PASCNT 001230 7608 41307* 1308 1319 1344 1874s 
PC =000007 6558 1107* ieix 1329* 1352* 1383* 1598% 1801* 1925* 1836" 1903 1909* 1994s 

2001 20lee e0e8% 2197*% e2e2l4# e2c641* 2685 2738% e743% 2747% 2754% 7S8* 279% 
e794e e798% 2805% e2809* 2840% e845* e2849% e855% e2860% 2891* 2896% 2900*% 2907% 
e911 e2946% 2950% 2955* 2959% 2966% 2970% 2978% 300e* 3030% 3058%  3086*  3115* 
3163% 3200% 3237% 3274% 3314 3317% 3330% 3958% 3361% 3374 3395% 3399% 3406+ 
S414% 3537% 3542 355e%  3556% 3566% 3571% 3581*% 3595% 3612% 3617* 3627%  3631% 
641%  3646% 3656% 3660% 3687% 3692e% 3702 3706% 3716% 721% 3731% 3735% 762% 
3767% 3777% 3781% 3791% 3796% 3806% 3810%  3840* 385e% 3861%  3865% 3906*  3918% 
s9e7# 8 3931% 3975*% 3976% 3980*% 3981% 4O00x 4OO4e Wele 4OeS* 4O37* YNGe 471% 
4072% 4O76*% 4O77% %4YO79* 4O9ex 4O97% 4136% Y4137* 414le Y14S*e 4146e 4165* 4169% 
4186% 4190% Yelbe 42e0e Yes7e Ye4le 4eS3% Yebee Ye7Se 4299 Ye9se 4318% 4332% 
43378 4383% 4384*% 4388% 4389% 4393% 4394 4Y13e YH17e 4434e 449se 4454e 44Sox 
44B3% 4Y487% 4SO4* 4508 4S2e0e 4Se9* 4WYex 4SSbe Y4S61* Y4S82% 4596% YOl10% 4615% 
46S3e 4es4e Y4ES8* 463% Y671% 4Y68le 4YOS9* 4719 Y719e 47ese 4755e Soe 4772 
4776 4Y780% 4781% 44786*% 4e0ee 4807 49x 4850% 44866 4867" Y487le 4885e  4891% 
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PFTAB 905232 
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PSs 177776 
PUSHRO= 010046 
PUSHIS= OOS 4S 
PUSH2S= O24646 
QV.FLG 001327 
RESREG 005126 
RESTAR 005252 
RESTRT 003445 
RESOS = 104407 
RETURN 001214 
ROMCLK= 104414 

RUN 001316 
RC =”000000 

Rl =”000001 
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4936% 
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SeSe* 
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$1S2% 
52344 
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027554 S2778 
S27474 soss S2cSs 
001238 arege 1108* lille tlie 1114 1124 1126 1239 1235 

27720 S3ch$e 
C2s750 23i0% 3351 5053 SO&7* SO77s 
0O4310 15058 
CoTss4 lorse 1397 1734e 821% 18278 
oo7153 17S8e 1797 
DoT ise iv7S2s 1800 
001202 Tie 10928 1994 109S* 1108 1244 1245 1354 1361 
ee 1§$3 1869 16$2 1723 i7ss 1820+ 

090176 ‘ere 1098 1785 1849 
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000004 6415 
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090020 £338 
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010000 S318 1399 1533 
029900 6308 1604 
040008 5238 
199000 288 
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ce 72S6 3240 3306 3975 ~ 4071 4136 4383 4653 4713 4755 
007 364 1543 1689 1690% 17318 i736*# l742% i7S4e 17758 2cése 
colesé 7718 = 1132% §=1769 2el6S*# 266 444e 4956% 4990" S001 
Tage Ss 5.01% SilS* S13S# Sl4s# Slsl*e 51924 S2sl#  S23ce 
201250 7rese = ll32% 8 17&2 4306* 44307#% 4308 434S*¢ 4350 4351 

4628e 4629 481S*# 44820# 4821 4903 449044 4995 4398+ 
ae SOsS# SObe# S069# Side# $107% Si33e 5149 
Co1252 7738 = =61135# lL156* 1192 12318 1764 1956 19593 2053+ 

430S*# 4430 $335* 4335% 4435le 4352 455S* 45602 4575s 
3822 480S* 44e0b+ 448ele  YE22 4S6S* 4890+ 4905 4906 
S235 

001254 773% = 06 L136" = «L7EE 1965 ive 197 138i 2045 2css 
OD125 7758 ll37# 1768 1950# 1963# 2151 4972+ 49798 
LO4416 84is e698 2118 3166 3203 3240 3277 3445 3461 
01204 7468 1357 1420 ig29 2207 $303 
001206 7478 #=©§©1359 1422 1428 1787 17893 1821 2203 
C25574 1920 +9108 a 
001210 7488 1404 1426 1601 1832 2210 
OSiele 749e 4 «l406* l42S8*e lE03e 1834 ez2les 
OO<626 ites 
O0122& 7538 10868 1673 1791 1904 1911 1913 e2e7e 22512 

2410# e468% eSe0e eSt¥e# 2S64# 2598% e631% e675# 27338 
23s6# 8 30c4# 3052%  3080* s10S* 2157#  3194* 3231+ 2268+ 
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TST37 =. 918718 3347 = 33908 
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TST4l  O17246 3435 86 34848 
st¥e 017426 3485 35318 
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TSTSS  GeS070 4647 47038 
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TSTS? 025574 4749 48428 4910 
TST6 OleS2e2 e327 = 23688 
TSTED = #eeete U 4843 
TST? Olebée 2369 24108 
rTsT 0035¢e 1e88e 1289 1291# l2e92# 13558 
TWOSYN=s 010000 $348 
TYPDAT 9005114 1625 1643 16468 
TYPE = 104402 8178 1306 1118 1130 1194 1199 

1310 I3le 1314 1316 1403 1416 
1633 1635 1639: d644 1692 1797 

¢ Deal Hie 1996 1999 2008 2010 2019 2026 
YPMSS 005014 1623 lécts 
EC 00e4S2 1758s) =: 1974 
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VECMAP O11584 2141 21538 
WHICH O11556 192 21438 
WROCNT OO4E16 1S34* l567* 1575s 
WRAO.F 2520 1538 16418 

X=5R 53456 i3il =: 13368 
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