
\ 

MAl~rcfC-11-DZLAE-B MACY11 27(1006) 01-~AR-77 14:45 PAGE 1 
<DZlAEE.Pl~ 28-FER-77 l~:OB 

.HM _ 

IDHTIFICATION 

PRODUCT CODE: 

PRODUCT NAf.tF: 

DATE CREATEr: 

MAP4TAlNEP: 

AUTHOR: 

MAINOEC-11-DZLAE-B-D 

lAlaO PRINTER DIAGNOSTIC 

MARCH 1977 

DIAGNOSTIC GROUP 

ROBERT ~AI<'ER 
R. QUENNEVILLE 

THE INFOR~ATION IN THIS UOCUMENT IS SUBJECT TO CHANGE ~ITHOUT NDTICE 
ANC SHCUlD NCT BE CONSTPUEC AS A CO~MITMENT BY DIGITAL EQUIPMENT 
CORPORATION. DIGITAL EQUIPME~T CORPORATION ASSUMES NO RESPONSI9ILITY 
FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUM~NT. 

tHE SOfTwARE DESCRIBED IN THIS [OCUMENT IS FURNISHED UNDER A LICENSE 
AND ~AY O»lY B~ USED OR COPIED IN ACCORDANrE WITH THE TERMS OF SUCH 
LICENSE. 

UIGITAL ECUIPMENT CORPORATION ASSU~FS NQ PESPONSI8IlITY FOR TRE USE OR 
RELIARILITY OF ITS SOFTWARE ON EQUIPMENT THIT [5 NOT SUPPLIED BY 
ulbIl~L. 

COPY~IGHT (C) 1975,1977 EY DIGITAL EQUIPMENT CORPORATION 

'* 

f 



MAI~JEC-I1-JZLaE-8 MACYll 27(lOOE) 01-~AR-71 14:45 PAGE 2 
DZL.E~.Pll 28-FEa-71 15:08 

TABLE OF CONTENTS 

1.0 ABSTPACT 

2.0 R EelJI R EMF.NT S 

2.1 EQUIPMENT 
2.2 STORAGE 
2.3 PRELIMINARY PROGRAMS 

3.0 LOADING PROCEDURE & I~ITIALIZATION 

4.0 STARTING PROCEDURF.S 

5.0 OPERATING PROCEDURES 

5.1 SWITCH RF.GISTER CONTROLS 
5.2 CONSOLE TERMINAL KEY~OARD CONTROL 
5.3 DYNAMIC SOfTWARE SWITCH REGISTER CGNTROL 
5.4 ERROR REPOPTING 
5.5 INTERFACE CCNT~OL 

0.0 TEST DESCRIPTIONS 

6.1 
6.1.1 
6.1.2 
t.1.3 

6.2 
0.2.1 
E. 2.2 
6.2.3 
6.2.4 
6.2.5 
6.2.6 
6.2.1 
6.2.8 
6.2.9 
c.2.1e 

603 
0.3.1 

6.4 
fi.4.1 
0.4.2 
6.4.3 
6.4.4 
6.4.5 

OPERA TOP INTERVENTION TESTS 
TEST 00 - PARALLEL INTERFACE TESTS 
TEST 01 - TCP OF FORM SWITCH TEST 
TEST 02 - PPINT SPEED TIMING TEST 

PRINTING TESTS 
TEST 20 - DATA TRANSFF.R PATHS TEST 
TEST 21 - HEAD POSITIONING TEST 
TEST 22 - E~CKSPACE TEST 
TEST 23 - CPARACTER GENERATOR TEST 
TF.ST 24 - NCN-PRINTABLE CHARACTER TEST 
TEST 25 - BUFFE? TEST 
TEST 26 - OVERPRINT TEST 
TEST 21 - ~ULTIPLE LINE FEED TEST 
IF.ST 30 - RIBBON FEED TEST 
TEST 31 - BELL TEST 

OPTION TESTS 
TEST 50 - SFCCNGARY CHARACTER SET 

MAINTENANCE AIDS 
TEST 60 -
TEST 61 
TEST 62 
TEST 63 
TEST 64 

LIFE TEST 
SCCPE U~IVE ROUTINE 
LINE PRINT TEST 
CPARACTER PRINT TEST 
SELECTED PATTERN PRINT TEST 

PAGE 2 



MAJNDEC-I1-CZLAE-E MACYll 27(lOC6) OI-MAR-77 14:45 PAGE 3 
DZL~EP.Pll 28-FE~-77 15:08 

PAGE 3 

1.0 ABSTRACT 

THe DIAGNOSTICS FOR THE LA180 PRINTER ARE DESIGNED TO EXERCISE ALL 
AREAS OF THE PRINTER, SIMULATING WORSE CASE CONDITIONS TO DETECT BOTH 
MECHANICAL AND ELECTRICAL FAULTS. ADDITIONAL FACILITIES WITHIN THE 
DIAGNOSTIC PROGRAM WILL AID IN ISOLATION OF ANY FAULT CONDITIONS 
DETECTED. 

~PERATION OF THE DIAGNOSTIC PROGRA~ WILL EE CONTROLLED FROM THE 
PROCESSOR SWITCH REGISTER OR FROM AN AVAILABLE CONSOLE DEVICE. THE 
OPE~ATOR WILL BE GIVEN AS MUCH CONTROL OVER THE OPERATION Cf THE 
PROGRAM AS POSSIBLE WHILE TRYING TO KEEP THE CONTROL SCHEME SIMPLE. 

THIS DIAGNOSTIC PROGRAM WAS DESIGNED TO RUN IN 4r. OR LESS OF MEMORY 
AND TO BE COMPATIBLE WITH ACT A~D XXDP. 

2.0 REQUIRE~ENTS 

2.1 EQUIPMENT 

THIS DIAGNOSTIC WAS WRITTEN TO RUN ON ALL MODELS OF THE PDP-II 
PRQCESS(R WITH A tA180 PRINTER USING EITHF.R A STANDARD PARALLEL 
INTERFACE OR A KLll/DLll SERIAL INTERFACE. MULTIPLE LA180·S, ON 
INDIVIDUAL INTERFACES, CAN BE ~UN TOGETHER PROVIDING THEY ARE ON 
EITHER ALL SERIAL OR ALL PARALLEL INTERFACES, AND PROVIDING THEIR 
ADORESS ASSIGNMENTS ARE CONTIGUOUS. THE PROGRAM WILL USE A STANDARD 
CONSOLE DF.VICE, IF AVAILAELE, FOR OPERATOR INSTRUCTIONS AND ERROR 
REPORTING. IT IS SUGGESTED TPAT A CONSOLE DEVICE BE USED WHEN RUNNING 
THIS DIAGNGSTIC BUT IT IS NOT RFGUIRED IF THE CPU HAS A HARDWARE 
SWITCH REGISTER. IF ANY NON-STANDARD ADDRESSES ARE USRD FOR EITHER 
THE LA180 OR THE CONSOLE DEVICE, CHANGE TP.E ADDRESSES IN THE COMMON 
TAG AREA OF THE PROGRAM (STARTIKG AT LOCATION 1100). 

2.2 STORAGE 

THIS PROGRA~ USF.S MeST OF 4K OF MEMORY WIThOUT AFFECTING THE AREA USED 
BY THr. ABSOLUTE LOADER. 

2.3 PRFLIMINARY PROGRAMS 

ALL APPLICABLE PDP-II DIAGNOSTICS SHOULD BE RUN SUCCESSFULLY ON THE 
PRCCESSOR. 

t 
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3.0 LOADING PRCCEDURE & INITIALIZATION 

LOAD TrlE LA180 DIAGNOSTIC PROGRAM FOLLOWING NORMAL PROCEDURES. 

IF A HARDWARE SWITCH REGISTER DOES NOT EXIST OR ALL SWITCHES AHE 
PLACED UP BEFORE STARTING THE DIAGNOSTIC, THE PROGRAM WILL USE THE 
CONTENTS OF LOCATION 176 AS THE VALUE OF THE SWITCHES. THEREFORE, 
WHEN USING THE SOFTWARE SWITCH REGISTER BE SURE TO LOAD LOCATION 176 
wITH THE uESIRED SWITCH VALUE BEFORE STARTING T~E PROGRAM. REFER TO 
SECTION ~.3 FOR DETAILS ON DYNA~IC SOFTWARE SWITCH REGISTER CONTROL. 

REFER TO SFCTION 5.5 FOR INTERFACE CONTROL INFOR~ATION. 

REFE~ TO THE TEST ADDRESS TABLE IN THE PROGRAM LISTING FOR DETAILS ON 
CHANGING TPE PRINTING TEST SEQUENCE OR DELETING TESTS FROM THE 
DIAGNOSTIC. 

4.0 STARTING PROCEDURES 

STARTING ADORESSES: 

20C = GE~ERAL START: 
RUN OPERATOR INTERVENTION TESTS THEN ENTER PPINTING TEST 
SEQUENCE. FOR USE ON SINGLE-PARALLEL INTERFACE ONLY. 

60C = RESTART: 
ENTER PRINTING TEST SEQUENCE DIRECTLY SKIPPING· OPERATOR 
I~T~RVENTION TESTS. 

604 = GO DIRECTLY TO CONSOLE TERMINAL KEYBOARD CONTROL - SELECT 
TEST. 

STARTING AT 200 WILL RUN THE ENTIRE DIAGNOSTIC PACKAGE. THE PROGRAM 
WILL FIRST EYECUTE THE OPERATO~ INTEPVENTION TESTS AND THEN ENTER THE 
PRINTING TEST SEQUENCE WHF.RE IT WILL LOOP CONTINUOUSLY. STARTING AT 
600 (TPE RESTART) WILL SKIP THF OPERATOR INTERVENTION TESTS AND ENTER 
THE PRINTING TEST SEQUENCE DIRECTLY. STARTING AT 604 WILL CAUSE THE 
PRCGRAM TO GO DIRECTLY TO CONSOLE Kr.YEOARD CONTROL IF A CONSOLE DEVICE 
EXISTS, OTHERWISE, THE PROGRAM ~ILL HALT WAITING FOR A TEST SELECTION 
FRCM T~E SWITCH REGISTER. ALSO, BY PLACING THE HALT AND SELECT TEST 
SWITCH UP (l) BEFURE STARTING ThE DIAGNOSTIC, THE DIAGNOSTIC WILL HALT 
WAITING FOR A TEST SELECTION FROM THE SWITCH REGISTER AFTER 
INITIALIZATION OF THE PROGRAM. 

TO START THE DIAGNOSTIC PROGRAM; SET THE DESIRED STARTING ADDRESS IN 
THE SWITCH REGISTER AND DEPRESS LOAD ADDRESS, SET THE SWITCH REGISTER 
uPTICNS AS DESIREU (SEE SECTICN 5.1), AND DEPRESS START. THE 
DIAGNOSTIC PROG~AM WILL NOW RUN IN THE MANNER SELECTED. 
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5.C OPERATING PROCEDURES 

5.1 SWITCH REGISTER CONTROLS 

THE FOLLOWING, BASIC CONTROL FUNCTIONS ARR AVAILABLE THROUGH THE USE 
Gf THE SWITCH REGISTRR. IF A HARDWARE SWITCH REGISTER DOES NOT EXIST 
OR ALL SWITCHES WERE SET UP BEFORE STARTING THE DIAGNOSTIC, THE 
PRCGRAM WILL USE THE CONTENTS OF LOCATION 176 AS THE VALUE OF THE 
SWITCH REGISTER. REFER TO SECTION 5.3 FOR DETAILS ON SSR CONTROL. 

SWITCH 

15 

14 

13 

11 

10 

09 

08 

07-00 

05-00 

06-00 

POSITION 

1 (UP) 
o (OWN) 

1 (UP) 
o (DWN) 

1 (UP) 
o (OWN) 

1 (UP) 
o (OWN) 

1 (UP) 
o (DWN) 

1 (UP) 
o (OWN) 

fUNCTION 

STOP ON ERROR 
CONTINUE ON ERROR 

LOOP ON TEST 
NORMAL OPERATION 

INHIBIT ERRQR TYPEOUT 
NORMAL OPERATION 

MANUAL TIMING - OVER ALL 
PRINT SPEED TIMING 

EELL ON ERROR 
NOR~AL OPERATION 

SINGLE CHAR - SCOPE ROUTINE 
FULL LINES 

HALT & SELECT TEST 
NORMAL OPERATION 

# COLUMNS AT START UP. 

TEST SELECTION DURING DIAG. 

CHAR SELECTION fOR SCOPE ROUTINE 
'" 
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5.1.1 SWITCH 15 - STOP ON ERROR 

~ITH THIS SWITCH UP (1), THE PROGRAM WILL HALT OR WAIT FOR A KEYBOARD 
ON ANY DETECTED ERROR. WHEN DOWN (0), THE PROGRAM WILL CONTINUE ON 
ERROR IF POSSIBLE. 

5.1.2 SWITCH 14 - LOOP ON TEST 

WITH THIS SWITCH UP (1), THE PR(GRA~ WILL CONTINUE TO LOOP ON THE 
CURRENT TEST UNTIL THIS SWITCH IS PLACED DOWN (O)~ AFTER RETURNING 
THIS SWITCH TO THE DOWN (0) POSITION, THE TEST WILL CONTINUE NORMAL 
OP~RATION AT THE COMPLETION OF THE CURRENT TEST. THUS, WHENEVER THIS 
SWITCH IS DOWN (0), THE PROGRAM WILL CONTINUE NORMAL OPERATION. 

5.1.3 SWITCH 13 - INHIBIT ERROR TYPEOUT 

WHENEVER THIS SWITCH IS IN THE UP (1) POSITION, ERROR TYPEOUTS WILL 
NOT DCCUP. 

5.1.4 SWITCH 11 - MANUAL TIMING 

THIS SWJTC~ WILL BE QSEQ TO MANUALLY TIME THE OVERALL PRINT SPEED OF 
THE LAiBO PRINTER IF A CLOCK OPTION DOES NOT EXISTJ 

5.1.5 SWITCH 10 - RELL ON ERROR 

PLACING THIS SWITCH UP (1) WILL CAUSE THE CONSOLE (IF AVAILABLE) TO 
RING A RELL WHENEVER AN ERPOR CONDITION IS DETECTED IN THE LA180 
PRINTER. 

5.1.6 SWITCH 9 - SINGLE CHAR/FULL LINES CHAR 

TPIS SWITCH ~ILL BE USED TO SELFCT WHETHER TO SEND ONLY A SINGLE 
CHARACTER OR FULL LINES OF CHARACTERS TO THE LA180 PRINTER DURING TEST 
bl aNLY. 
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5.1.1 SWITCH 8 - HALT & SELECT TEST 

THt PROGRAM WILL HALT WHENEVER THIS SWITCH IS PLACED IN THE UP (1) 
POSITION. AT THAT TIME, SET THE DESIRED TEST NUMBER IN THE PROPER 
POSITION IN THE PROCESSOR SWITCP REGISTER. 

TO START THE NORMAL T~ST SEQUENCE WITH THE SELECTED TEST, PLACE THE 
riALT AND SELECT TEST SWITCH DOwN (0) THEN DEPRESS THE CONTINUE SWITCH. 

TO RUN A SELECTED TEST ONCE AND HALT, LEAVE THE HALT AND SELECT TEST 
SWITCH UP (1) ANU DEPRESS CONTINUE. THE PROGRAM WILL EXECUTE ONE 
COMPLETE PASS OF THE SELECTED TEST, THEN HALT WAITING FOR ANOTHER TEST 
SELECTION. TO HALT THE PROGRAM DURING EXECUTION OF THE SELECtED TEST, 
PLACE THE HALT & SELECT TEST SWITCH DOWN (0) AT ANY TIME. THE PROGRAM 
WItL HALT AT THE COMPLETION OF THE CURRENT OPERATION AND WAIT FOR 
ANGTHER TEST SELECTION. 

5.1.8 SELECTION OF NUMBER OF COLUMNS 

THESE SWITC~ES WILL BE USED WHEN THE PROGRAM IS FIRST STARTED TO INPUT 
THE DESIRED, MAXIMUM NUMBER OF CCLUMNS THE DIAGNOSTIC IS TO TEST~ THE 
NUMBER SET MUST BE IN OCTAL ANC BE ECUAL TO OR GREATER THAN 2 AND LESS 
THAN O~ EQUAL TO 132(10). IF THE SWITCHES ARE NOT SET WITHIN THESE 
SET LIMITS, THE PROGRAM WILL DEFAULT TO TESTING 132(10) COLUMNS. 
THUS, LEAVING THESE SWITCHES DOwN (OCO) THE PROGRAM WILL AUTOMATICALLY 
TEST THE FULL 132(10) COLUMNS. 

S.l.S TEST SELECTION 

THESE SWITCHES WILL BE USED TO SELECT A DESIRED TEST WHENEVER THE HALT 
AND SELECT TEST SWITCH IS USED TO HALT THE DIAGNOSTIC PROGRAM. 
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5.2 CONSOLE TERMINAL - KEYBOARD CONTROL 

WHENEVER A CONSOLE TERMINAL IS DET~RMINEO TO BE AVAILABLE BY THE 
PRGGRAM, THE DIAGNOSTIC WILL BE CAP~BLE OF BEING CONTROLLED FROM THE 
KEVBCARD OF THE CONSOLE DEVICE. TYPING A RUBOUT (DEL) ON THE CONSOLE 
KEVBOARD AT ANY TIME WILL CAUSE THE PROGRAM TO STOP AND PRINT THE 
'OLLOWING MESSAGE ON THE CONSOLE DEVICE: 

SELECT TEST #: 

TYPE ANY LEGAL TEST NUMRER FOLLQWED BY ONE OF THE FOLLOWING CONTROL 
CHARACTRRS AND A CARRIAGE RETURN: 

CHARII.CTER 

(PERIOD) 

L 

S 

FUNCTION 

RUN TEST ONCE & RETURN TO TEST SELECTION 

LOOP ON SELECTED TEST 

START SEQUENCE WITH SELECTED TEST 

THE LAND S MAY dE EITHER UPPER OR LOWER CASE BUT TEST NUMBERS MUST 
ALwAVS BE ENTERED AS 2 DIGIT NU~BERS. 

TO RESET THE DESIRED MAXIMUM NU~BER OF COLUMNS, TYPE A CONTROL-C (AC) 
GN THE CONSOLE TERMINAL KEYEOARD AT ANY TIME, THE FOLLOWING MESSAGE 
WILL BE TYPED ON THE CONSOLE DEVICE: 

# COLUMNS = 
TYPE IN THE DESIRED NUMBER OF COLU~NS (IN DECIMAL) ON THE CONSOLE 
KEVBGARD FOLLOWED BY A CARRIAGE-RETURN. IF THE SELECTED NUMBER IS 
LESS THAN 2 OR GREATER THAN 132(10) TFE MESSAGE WILL BE REPEATED AND 
YOU MUST PEENT~R THE NUMBER OF COLUMNS. WHEN A CORRECT NUMBER IS 
~NTERED, THE PROGRAM WILL THEN ASK ~OR A TEST SELECTION AS DESCRIBED 
PREVIOUSLY IN THIS SECTION. 

TO CHANGE THE NUMBER OF COLUMNS WHEN WAITING FOR A TEST SELECTION, 
TYPE A CONTROL-~ FOLLOWED BY A CARRIAGE RETURN. WHILE INPOTTING A 
TEST SELECTION OK COLUMN NUMBER THE RUaeUT (DEL) KEY MAY BE USED TO 
DELETE INCORPECT ENTRIES. AT ALL TIMES SWITCH REGISTER CONTROL WILL 
STILL BE EFFECTIVE, EVEN IF USING CONSOLE TERMINAL KEYBOARD CONTROL. 
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5.3 DYNAMIC SOFTWARE SWITCH REGISTER CONTROL 

WHENEVER A CONSOLE TERMINAL IS AVAILABLE AND A HARDWARE SWITCH 
REGISTER IS NOT AV1ILAFLE (OF ALL SWITCHES WERE UP WHEN THE PROGRAM 
WAS STARTEO), THE PROGRAM WILL RECOGNIZE THE FOLLOWING DYNAMIC 
SOFTWARE SWITCH REGISTER CONTROL: 

TYPING A CONTROL-G (BEL) AT ANY TIME DURING PROGRAM EXECUTION, EXCEPT 
WH~N ~AITING FOR A TEST OR COLUMN NUMBER SELECTION, WILL CAUSE THE 
DIAGNOSTIC TO STOP THE CURRF.NT TEST AND TYPE THE FOLLOWING MESSAGE ON 
THE CONSOLE DEVICE: 

SWR = XXXXXX NEW :: 

WhERE XXXXXX IS THE CURRENT CONTENTS OF TFE SOFTWARE SWITCH REGISTER 
(SSP) IN OCTAL. THE SOFTWARE CONTROL ROUTI~E WILL THEN AWAIT OPERATOR 
ACTICR. THE OPERATOR IS THEN REQUIRED TO TYPE ONE OR MORE OF THE 
LEGAL CHARACTERS 1) C-7, 2) LINE FEED (LF), 3)CARRIAGE RETURN <CR>, OR 
4) CONTROL-U (-U). NO CHECK IS MADE FOR CHARACTER LEGALITY. IF THE 
INPUT CHARACTER IS NOT A LF, CR, OR -U IT IS ASSUMED TO BE AN OCTAL 
DIGIT AND WILL BE ECHOED AS THE DIGIT THAT IS GOING TO BE STORED IN 
THE SWITCH SETTING. 

TO CHANGE THE CONTENTS OF THE SSR THE CPERATOR SIMPLY TYPES THE NEW 
DESI~ED VALUE IN OCTAL, LEAtING ZEROS NEED NOT BE TYPED. AND 
TERMINATES THE INPUT STRING WITH A (CR) OR <LF) DEPENDING ON THE 
PROGRAM ACTION DESIRED AS DESCR1BED BELOW. THE INPUT VALUE WILL BE 
TRUNCATED TO THE LAST 6 DIGITS TYPED. AT LEAST ONE DIGIT MUST BE 
TYPED PRIOR TO THE TERMINATOR BEFORE A CHANGE TO THE SSR WILL OCCUR. 

~~EN THE INPUT STRING IS TERMINATED WITH A <CR) THE DIAGNOSTIC WILL 
CONTINUE E~ECUTION FROM THE FOINT AT WHICH IT WAS INTERRUPTED. IF A 
(CR) IS THE ONLY THING TYPED, THE PROGRAM WILL CONTINUE WITHOUT 
CHANGING T~E SSR. IF A <LF) 1S qSED TO TERMINATE THE INPUT STRING, 
THE PROGRAM WILL THEN ASK FOR A TEST SELECTION AS DESCRIBED IN SECTION 
~.2. 

IF A AU IS TYPED AT ANY POINT IN THE INPUT STRING PRIOR TO THE 
TERMINATOR, THE INPUT VALUE WILL BE DISREGARDED AND THE PROMPT MESSAGE 
WILL BE REPPINTED. 



MAINDEC-]l-DZLAE-~ MACY11 21{l006) Ol-~AR-11 14:45 PAGE 10 
DZLAEB.P11 28-FEB-11 15:08 

PAGE 10 

5.4 ERROR REPORTING ON PARALLEL INTERFACE 

IF A CONSOLE TERMINAL EXISTS AND THE INHIBIT ERRO~ TYPEOUT SWITCH IS 
DO~N (C), wHENEVER AN ERROR IS DETECTED THE FOLLOWING ERROR ~ESSAGE 
WILL EE PRINTED ON THE CONSOLE DEVICE: 

TEST #XX, PC=XXXXXX, ERR(R #XXX, MESSAGE »)}»»» 

THE ERROR MESSAGE INDICATES THE TEST NUMBER, THE LOCATION WHERE THE 
KRRO~ OCCURREC, THE ERROR NUMBER, AND TPE TYPE OF ERROR THAT OCCURRED. 
fOR ADUITIONAL INFOR~ATION ON ANY ERROR CONDITION, REFER TO THE 
PROG~AM LISTING. 

WHENEVER A CONSOLE TERMINAL IS NOT AVAILABLE THE HALT ON ERROR SWITCH 
SHLULD BE USEU. AFTER AN ERRCR OCCURS AND THE PROGRAM HALTS, EXAMINE 
ThE CONTENTS Of SERFPC TO FIND THE ADDRESS WHERE THE ERROR OCCURRED 
AND SITE~E TO FIND THE ERROR NUMBER. THE ~EST NUMBER WILL BE LOCATED 
IN EITHE~ THE HAROWARE OR SOFTWARE DISPLAY DEPENDING ON CPU TYPE. 
THEN RF.FER TO THE PROG~AM LISTING TO DF-TERMINE THE TYPE Of ERROR THAT 
OCCURRED AND TO fIND ANY ADDITIONAL INFORMATION REGARDING THAT ERROR. 
If NEEDED, THE ERROR MESSAGES ARE LOCATED NEAR THE END OF THE PROGRAM 
LISTING. 

5.~ INTERfACE CONTRCL 

THIS DIAGNOSTIC, WHEN INITIALLY LGAUED, IS PRECONDITIONEU TO TEST A 
SINGLE LAIPC ON A PARALLEL INTERfACE ADDRESSED AS 171510. THE 
DIAGNOSTIC CAN BE CONDITIONED TO NUN ON SERIAL INTERFACES BY 
DEPOSITING ANY NON-ZEMO QUANTITY INTO L8CATION SERSW OR BY SELECTING 
AN£ PUNNING TEST 11. THE DIAGNOSTIC CAN BE RECONDITIONED TO RUN ON 
PARALLEL INTERfACES BY DEPOSITING ALL ZEPCS INTO LOCATION SERSW OR BY 
SELECTING ANC RONNING TEST 16. THE NUMBER OF INTERFACES TO BE DRIVEN 
IS CONTROLLED BY THE QUANTITY IN LOCATION NUMLP. THE VALUE IN THIS 
LOCATION IS PRESET TC 1 AND SHOULD RE CHANGED IF MORE THAN 1 UNIT IS 
TO BE TESTED. THE ADDRESS OF THE LOWEST ADDRESSED PARALLEL INTERfACE 
(If ANY) SHOULD BE DEPOSITED INTO LOCATION FSTPAD. THIS VALUE HAS 
BEEN PPESET TO 111510. THE ADDRESS OF THE LOWEST ADDRESSED SERIAL 
INTERFACE (If ANY) SHOULD BE DEPOSITED INTO LOCATION FSTSAD. THIS 
VALUE HAS ilEEN PRESET TO 115610. 

6.0 TEST DESCRIPTIONS 

6.1 OPERATOR INTERVENTION TESTS 

THIS SERIES Of TESTS CONSISTS OF ALL TESTS NORMALLY EXECUTED WHICH 
COULD POSSIBLE RE'UIRE OPEFATOR INTERVENTION. THESE TESTS ARE 
EXECUTED ONLY ONCE EACH WHEN THE DIAGNOSTIC IS FIRST STARTED UP. I 
DETAILEC DESCRIPTION OF EACH TEST FOLLOWS: 
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6.1.1 TEST 00 - INTERFACE & CONTROL TESTS 

THIS TEST IS DESIGNED AS A COMMAND DECODE AND CONTROL 
PARALLEL~INTERFACE TEST AND INCLUDES CHECKOUT OF THE PRINTER INTERRUPT 
FACILITY. MANUAL INTERVENTION IS REQUIRED TO TEST THE VARIOUS 
TESTABLE ERROR (NON-READY) CCNDITIONS OF THE PRINTER. OPERATOR 
INST~UCTIONS WILL BE PRINTED ON THE CONSOLE DEVICE IF AVAILABLE THEN 
THE PRDGRA~ WILL WAIT FOR THE OPERATOR TO COMPLETE THE ACTION. 
DEPRESS THE SPACE BAR ON THE CONSOLE KEYBOARD OR THE CONTINUE SWITCH 
ON THE CPU IF NO CONSOLE DEVICE IS AVAILABLE TO TEST THE NEXT 
CONDITION WHEN READY. IF ANY ERROR CONDITION EXISTS OR ANY 
NON-EXPECTED RESULTS ARE ENCOUNTERED, AN ERROR MESSAGE WILL BE PRINTED 
ON ThE CONSOLE DEVICE IF AVAILABLE. (REFER TO SECTION 5.3 ON ERROR 
REPORTING.) 

POWER SHOULD BE OFF ON THE LA1BO BEFORE STARTING THIS TEST' THE 
PRGGRAM WILL FIRST TEST THAT THE ERROR BIT IS SET AND THE PRINTER IS 
NOT READY WITH POWER OFF. AN INSTRUCTION WILL THEN ASK FOR THE 
PRINTER POWER TO BE TURNED ON. TURN POWER ON AND MAKE SURE THERE IS 
PAPER IN THE PRINTER AND THE PRINTER IS OFF LINE. THE DIAGNOSTIC WILL 
AGAIN CHECK THAT THE ERROR BIT IS SET AND THE PRINTER IS NOT READY. 
AN INSTRUCTION ON THE CONSOLE CEVICE WILL NEXT INFORM THE OPERATOR TO 
TURN THE LA180 ON LINE. THE PROGRAM WILL NOW CHECK THAT THE ERROR BIT 
IS CLEAP AND THE PRINTER IS READY. THE NEXT PRINTED INSTRUCTION WILL 
HAVE TFE OPERATOR FORCE A PJPER OUT CONDITION BY OPENING THE PAPER 
FEED TRACTORS AND REMOVING THE PAPER FROM THE PRINTER. THE DIAGNOSTIC 
WILL CHECK THAT THE ERROP BIT IS SET AND PRINTER IS NOT READY. THE 
LAST INSTRUCTION WILL ASK TO RESTORE THE PRINTER TO ON-LINE BY 
RE-INSERTING PAPER AND CLEARING THE ERROR CONDITION. MAKE SURE THE 
PRINTER IS SET TO ON-LINE BEFORE CONTINUING. THE PROGRAM WILL TEST TO 
SEE IF THE ERROR BIT IS CLEARED AND THE PPINTER IS READY. 

THE LAST HALF OF THIS TEST WILL BE PERFORMED AUTOMATICALLY WITHOUT 
FURTHER MANUAL INTERVENTION FEQUIRED. THE DIAGNOSTIC WILL ISSUE A 
RESET I~STRUCTION AND SEE THAT THE ERROR BIT IS CLEAR AND THE PRINTER 
IS READY. A CARRIAGE RETURN ~ILL BE LOADED TO THE PRINTER TO SEE IF 
LOADING THE CHARACTER BUFFER WILL CLEAR THE READY BIT. THE TEST WILL 
THEN CHECK THAT THE ERROR BIT IS CLE~R AND THE PRINTER RF.ADY BIT DaES 
Sr.T WITHIN A REASONABLE AMOUNT OF TIME. THE FINAL TEST WILL CHECK 
THAT THE PRINTER WILL NOT INTERRUPT AHOVE PRIORITY LEVEL 3 AND WILL 
INTEPRUPT AT ALL PRIORITY LEVELS EELOW LEVEL 4. 
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6.1.2 T~ST 01 - TOP OF FOR~ SWITCH TEST 

THIS TEST CHECKS ALL POSITIONS CF THE TOP OF FORM SWITCH. THE PROGRAM 
~ILL PRINT INSTRUCTIONS FOR THE NEXT SETTING OF THE TOP OF FORM SWITCH 
ON THE CONSOLE TERMINAL (IF AVAILABLE) AND THEN WAIT FOR THE OPERATOR 
TO COMPLETE THE ACTION. AFTER SETTING THE SWITCH, OEPRESS THE SPACE 
aAR CF THE CONSOLE DEVICE (OR CCNTINUE ON THE PROCESSOR IF NO CONSOLE 
UEVICE EXISTS) TO TEST THAT SWITCH POSITION. AFTER CHECKING ALL 
POSITIONS, THE PP.INTER OUTPUT CAN EE VISUALLY VERIFIED. A LINE OF ALL 
LASHES IS PRINTED AS A STARTING POINT AND THEN LINES ARE PRINTED TO 
INDICATE THE PROPER SPACING (IN INCHES) FROM THE PREVIOUS LINE TO THAT 
LINE. 

EXAMPLE: 

----- 4.0 INCH FORM FEED -----

b.1.3 TEST 02 - PRINT SPEED TI~I~G TEST 

THIS TEST IS DESIGNED TO TIME TPE LAlBO FOR ONE FULL MINUTE WHILE A 
SWIRL PATTERN IS PRINTF.D TO THE SELECTED MAXIMUM NUMBER OF COLUMNS. 
IF A LINE CLOCK OR A PROGRAMMAELE CLOCK OPTION IS DETERMINED TO BE 
AVAILAaLE BY THE PROGRAM, IT WILL BE USED TO AUTOMATICALLY TIME THE 
pRINTER. WHEN NEITHER CLOCK OPTION IS AVAILABLE, MANUAL TIMING WILL 
BE USED A~'D OPERATING INSTRUCTICNS WILL BE TYPED ON THE CONSOLE DEVICE 
IF IT IS AVAILABLE. WHICHEVER ~ETHOD OF TIMING IS USED, AT THE END OF 
ONE FULL MINUTE THE APPROXI~ATE PRINT SPEED WILL BE PRINTED ON THE 
LA180 AND ALSO ON THE CONSOLE DEVICE (IF AVAILABLE). REMEMBER, THE 
PRINT SPEED IS DIRECTLY RELATED TO THE NUMBER OF COLUMNS BEING 
PRINTED. ALSO, THE CONTENTS OF eNE LOCATION IN MEMORY WILL HAVE TO BE 
ChANGED IF THE LINE FREQUENCY IS 50 HZ. AND A CLOCK OPTION IS BEING 
USED FOR TIMING. 

6.2 PRINTING TESTS 

THESE TESTS ARE DESIGNED AS A TFST OF THE PRINTING MECHANISM AND THE 
ASSOCIATED CONTROL LOGIC. AT THE BEGINNING OF EACH TEST, A TEST 
HEADER WILL INDICATE THE TEST NUMBER EEING EXECUTED. THE TEST PROGRAM 
CONTINUALLY MONITORS FOR PROPER OPERATION OF THE LINE PRINTER AFTER 
EACH PRINTER OPERATICN HAS BEEN COMPLETED, THROUGH THE PRINTER "READY" 
LINE AND THE SETTING OF THE "DEMAND" FLAG. IT SHOULD BE NOTED, 
HOWEVER, THAT THE "DEMAND" RETOFN FROM THE PRINTER IS CONDITIONAL UPON 
THE PRINTER "READY". SINCE THE PROCESSOR CAN ONLY DETECT THE CURRENT 
CONDITION OF THE "READY" AND "DEMAND" RETURN LINES IT IS NECESSARY TO 
EXAMINE THE PRINT PATTERNS PRCDUCED BY THE VARIOUS TEST ROUTINES. 
EACH PATTERN HAS BEEN CHOSEN FOR EASE OF VISUAL VERIFICATION. 
DETAILED DESCRIPTIONS OF EACH TEST PATTERN APPEARS IN THE DESCRIPTION 
OF THE FOLLOWING TEST ROUTINES. 
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6.2.1 TEST 20 - DATA TRANSFER PATHS TEST 

THIS TEST IS DESIGNED TO TEST THE DATA LINES TO AND THROUGH THE 
INTEPFACE AND TO THE LA180 PRINTER. AN ALTERNATING BIT PATTERN IS 
SENT WHICH WILL PRINT ALTERNATING *'S AND U·S IN A CHECKERBOARD 
PATTERN TO THE MAXIMUM COLUMN ~IDTH. THE STARTING CHARACTER FOR EACH 
LINE IS ALTERNATED AND A TOTAL OF IE LINES ARE PRINTED. 

EXAMPLE: 

*u*u*u*u 
U*U*U·U* 
*U*U*U·U 
U*U*U*ll* 

*U*U 
U*U· 
*U·U 
U·U· 

6.2.2 TEST 21 - HEAD POSITIONING TEST 

THIS TEST CPECKS THE CARRIAGE RFTUR~ FROM ALL EVEN NUMBEREO COLUMNS 
ANC THE SPACING OF THE SOLENOID HEAD FROM THE LEFT MARGIN. HOWEVER, 
THE PRIMARY PURPOSE CF THIS TEST IS TO TEST THE SOLENOID HEAD POSITION 
DECO[ER FOR PROPER OPERATION. 

THE TEST PRINTS A fULL LINE OF ~LTERNATING O'S AND SPACES, STARTING 
wITH A O. AT THE END OF THE LINE THE PRINT HEAD IS RETURNED TO THE 
LEFT MARGIN WITH A CARRIAGE RETURN. THE SPACES ARE THEN FILLED IN BY 
SPACING THE PRINT HEAD CUT FRC~ THE LEFT MARGIN TO THE FIRST SPACE, 
PRINTING AN "X", AND EXECUTING A CARRIAGE RETURN. THIS PATTERN IS 
REPEATED UNTIL THE LINE IS CG~PLETEn. CHEC~ TO SEE THAT ALL X'S ARE 
IN THE MIDDLE OF THE SPACE BETWEEN THE TWO ADJACENT ZEROES. 

t;XA~PLE: 

OXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOXOX 

6.2.3 TEST 22 - BACKSPACE TEST 

THIS TEST IS DESIGNF.D TO CHECK THE ilACKSPACE FEATURE OF THE LAlaO 
PRINTER. TWO LINES Of X'S INTFRSPACED WITH DASHES wILL BE PRINTED BY 
PRINTING A SLASH, EXECUTING A BACKSPACE, AND THEN PRINTING A 8ACKSLASH 
TO COMPLETE EACH X CHARACTER. A MAXIMUM OF 121 COLUMNS WILL BE 
PRINTED BY THIS TEST. 

EXAMPLE: 

x-X-x-x-x-x-X-x 
X-X-X-X-X-X-X-X 
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6.2.4 TEST 23 - CHARACTER GENEPATOR TEST 

THIS TEST CHECKS THE SPACE ALL 94 PRINTABLE CHARACTERS (ASCII CODES 
040 TO 176) BY PRINTING A SINGLE LINE, 30 CHARACTERS LONG, OF EACH 
CHARACTER. 

EXAMPLE: 

! I II I I I I , I ! II II I III It I I II I I I II 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

6.2.5 TEST 24 - NON-PRINTABLE CHARACTER TEST 

THIS TEST IS DESIGNED TO TEST THE LAIBO HANDLING CF NON-PRINTABLE 
CHARACTERS AND TO EXERCISE THE FULL RANGE OF THE CHARACTER STORAGE 
BUFFER. THE TEST PATTERN PRODUCED WILL BE A 30 LINE SWIRL PATTERN, 
CONSISTING OF FULL LINES OF THE 'NTIRE PRINTABLE CHARACTER SET. IF 
THIS TEST IS LOOPED UN, THE PATTERN WILL CONTINUE A FULL SWIRL, RATHER 
THAN OKLY 30 LINES AND THEN REPEATING. AS THE SWIRL PATTERN IS 
PRODlCEt, TYE GROUP OF PRINTAELE CUARACTERS WILL BE SPIFTED (IN 
INCREMENTS DEPENDING ON THE NUMBER OF CCLUMNS BEING TESTED) THROUGH 
ThE FULL RANGE OF THE CHARACTER BUFFER, STARTING AT THE END OF THE 
BUFFER. MeN-PRINTABLE CHARACTERS wILL PE USED TO FILL THE CHARACTER 
BUFFER BE'OPE AND AFTER THE GROUP OF PRINTABLE CHARACTERS, FOR EACH 
PkINTED LINE. ALL NCN-PRINTABLE CHARACTERS HAVING Ne CONTROL FUNCTION 
WITHIN THE LA1HC WILL BE USED. 

EXAMFLE: 

!"#SU·()*+,-./C123456789:;<=)?@ABC •••• 
"ISI&·()*+,-./0123456789:;<=)?~ABCD •••• 
#S%&·()*+,-./0122456789:;<=>?@ABCOE •••• 

c.2.E TEST 2~ - BUFFER TEST 

THIS TEST IS rESIGNEe TO TEST THE CHARACTER STORAGE BUFFER IN THE 
~A18C FOR PROPER CPERATION. THIS TEST WILL PRODUCE FOUR LINES OF 
PRINT WITH 2 PLANK LINES BETWEEN THE FIRST AND S~COND LINES. THE 
LINES PRINTED WILL ALSO SERVE AS A CHEC~ OF PRINTING THE CORRECT 
COLUMN WIDTH. THE PATTERNS ARE DESCRIBED FOR 132 COLUMNS BUT WILL BE 
SHuRTENED ACCJRDINGLY FOR NARRG"ER TEST WIDTHS. BEFORE T~E FIRST LINE 
IS STORED, 16 E'S WILL 9E LOADEr rNTO THE BUFFER. THEN A RUBOUT (177) 
~ILL BE SENT TO CHECK THAT A RUB OUT WILL CLEAR THE BUFFER; BEFORE 
EACH OF THE LAST THREE LINES IS PRINTED AND BEFOPE THE BLANK LINES 
BETWEEN THE FIRST AND SECOND PRINTED LINES, THE CHARACTER BUFFER WILL 
BE FILLED WITH ALL E"S. THUS, AN E PRINTED ANYwHERE IN THE TEST 
PATTERN INDICATES AN ERROR~ 
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THE FIRST LINE WILL CONTAIN 10e GNES, 30 THREES, AND 2 TWOS~ THE 
SECOND PPINTED LINE WILL CONTAIN 99 ZEROES AND 33 ONES. THE THIRD 
LINE WILL CONSIST OF THE NUMBERS 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 0, I, 
2, AND 3 IN GROUPS OF 10 CHARACTERS EACH (EXCEPT THE FIRST GROUP OF 
ZEROES WILL CONTAIN CNLY 9 CHARACTERS). THE LAST LINE WILL CONTAIN 
THE ,UMBERS 1 TO 9 THEN 0 IN SUCCESSION, REPEATED TO THE MAXIMUM 
COLUMN. 

THUS, THE COLU~N NUMBER MAY BE PEAD DIRECTLY PY READING THE NUMPERS IN 
ANY GIVEN COLUMN ON THE LAST THREE LINES, FROM TOP TO BOTTOM. 

COLUMN 30 wOULD BE 0 
3 
o 

COLUMN 132 wOULD BE 1 

EXAMPLE: 

3 
2 

1111111111111111111111111111111 ••••• 322 

0000000000000000000000000000000 ••••• 111 
0000000001111111111222222222233 ••••• 333 
]2~4~E'e9012345f'890123456'89C1 ••••• 012 

0.2.7 TEST 26 - OVERPRINT TEST 

THIS TEST IS DESIGNED TO CHECK THE SPACING AND REPEATABLE PRINTING 
CHARACTERISTICS OF THE PRINTER. FOUR LINES OF CHARACTERS ARE EACH 
OVERPRINTED TWO TIMES. THE ROWS CONSIST CF THE FOLLOWING CHARACTERS 
ALTERNATED ACROSS THE LINE. 

ROW 1 
ROW 2 
ROW 3 
ROW 4 

E - SP 
SP - @ 

M - SP 
SP - II 

TH~ RESULTING PATTERN WILL BE A CHECKERBOARD PATTERN AND THE 
UVERPPINTED CHARACTERS SHOULD BE ALIGNED PROPERLY WITH THE INITIAL 
CHARACTERS. 

EXAMPLE: 

E E E F. E E E E E E 
@ @ @ @ @ @ @ @ @ @ 

M M M M M M M M M M 
# # # II # # # # i # 
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0.2.8 TEST 27 - MULTIPLE LINE fEED TEST 

THIS TEST CHECKS THE LINE fEED CAPABILITY OF THE PRINTER BY SENDING 
VARIOUS GROUPS OF LINE fEEDS INTERSPACEt WITH REFERENCE LINES. THE 
NUMBER PRINTED AT THE LEFT MARGIN Of THE REfERENCE LINE INDICATES THE 
NUMBER OF LINE FEEDS THAT FOLLOW. EACH LINE WILL CONTAIN A STRING OF 
DASHES AS REfERENCE POINTS FOP ~EASURING, THE FIRST AND LAST BEING 132 
CHARACTERS LONG (MAXIMUM) AND THE MIDDLE LINES BEING 30 CHARACTERS 
LONG. 

EXAMPLE: 

01-----------------------------------~----
02--------------------

04--------------------

08--------------------
\ 

I 

\ 
> 7 BLANK LINES 

I 

16--------------------
\ 

I 

\ 
> 15 BLANK LINES 

I 

32--------------------
\ 

\ 

I 

> 31 BLANK LINES 
I 

00----------------------------------------



MAINDFC-I1-DZLAE-B MACY11 21{1006) 01-MAR-71 14:45 PAGE 17 
DZLAEp.Pll 28-FEB-77 15:06 

PAGE 17 

0.2.9 TEST 30 - RISEON FEED TEST 

THIS TEST CPECKS THE RIBBON FEED MECHANISM BY PRINTING A SINGLE COLUMN 
OF 24 LINES OF X'S DOwN THE LEFT HAND MARGIN OF THE PAGE. VISUALLY 
CHECK FOR PROPER OPERATION Of THE RIBBON FEED MECHANISM DURING THIS 
TEST. 

EXAMPLE: 

x 
X 
X 

x 
X 
X 

6.2.10 TEST 31 - BELL TEST 

TPIS TEST IS DESIGNED TO CHECK THE HELL CODE LOGIC AND THE TIMING 
SEGUENCE OF THE MICRO LOGIC. THE TEST WILL PRINT "BELL TEST" 
INTEHSPACED WITH BELL CODES BETWEEN CHARACTERS AND THE FOLLOWING 
CARRIAGE RETURN AND LINE FEED fUNCTIONS. A TOTAL OF FIVE BELLS WILL 
BE SCUNDED. THIS TEST WILL ALSC AUDIBLY INDICATE AN END Of A COMPLETE 
PASS THROGGH THE PRINTING TEST SEQUENCE. 

EXAMPLE: 

<BEL> BELL <BEL> <SP> TEST <BEL> <CR> 

<BEL> <LF> <BEL> <CR> 
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6.3 OPTION TESTS 

0.3.1 TEST 50 - SECONDARY CHARACTER SET OPTION 

THIS TEST IS DESIGNED TO EXERCISE THE SECONDARY CHARACTER SET OPTION, 
TESTING THE ABILITY TO SELECT EITHER CHARACTER SET UNDER SOFTWARE 
CONTFOL FROM THE CPU, AND ALSO TESTING THAT THE CORRECT CHARACTERS ARE 
PRINTED WITHIN EACH SET. 

A NUMBER IS PRINTED AT THE LEFT MARGIN INDICATING WHICH CHARACTER SET 
IS EEING PRINTED. #1 INDICATES THE PRIMAPY SET AND #2 INDICATES THE 
SECONDARY (APt) SET. FOLLOWING THE NUMBEP THF APPROPRIATE CHARACTER 
SET, DISTlNGUISHED BY THE ABSENCE OR PRESENCE OF THE BTH BIT IN EACH 
CHARACTER, IS PRINTED IN ITS ENTIRETY. 

IF LESS THA~ 98 COLUMNS ARE EEIWG TESTED, ADDITIONAL LINE(S) WJLL BE 
PRINTED TO COMPLETE EACH CHARACTER SET. 

r;XAI-'PLE: 

#1= I"#$%&'{) ••• ETC •• PRIMARY CHARACTER SET ••• 
_2= 1"#$t&·() •• ~ETC •• fECC~DARY CHARACTER SET ••• 
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0.4 MAINTENANCE AIDS 

THESE TESTS ARE PROVIDED AS ADDITIONAL DEBUGGING AND EXERCISING AIDS 
FOR THE LA180 PRINTER. A DETAILED DESCRIPTION OF EACH TEST FOLLOWS. 

6.4.1 TEST 60 - LIFE TEST 

TPIS TEST RUNS CONTINUOUSLY ANC IS RUN A3 AN INDIVIDUAL, SPECIAL TEST, 
A~D IS NOT PftRT CF TH~ STANDARD PPINTING TEST SEQUENCE. THIS TEST 
PRINTS 2 LINES OF EAC~ PRINTABLE CHARACTER AND THEN REPEATS 
CONTINUCUSLY. THE SECOND LINE OF EACH CHARACTER IS OVERPRINTED 4 
TIMES Te CONSERVE PAPER. AT THE COMPLETION OF EACH PASS THROUGH THE 
ENTIRE PPINTABLE CPAPACTER SET, T~E PASS COUNT WILL HE PRINTED ON THE 
LAIBO. 

TIME FOP A COMPLETE PASS, WITH 132 COLUMNS IS APPROXIMATELY 10 
MINUTES. 

EXAMPLE: 

AAAAAAAAAAAAAAAAAAAA 
AAAAAAA~AAAAAAAAAAAA 

88PBBBRREBBBB9BEBBBB 
EBBBBBbBBBB~HBbBBBB3 

6.4.2 TEST 61 - SCOPE JRIVE ROVTINE 

THE PURPOSE JP THIS TEST IS TO PRGVTDE THE OPERATOR WITH A SHORT BUT 
COMP~EHENSIVE SCOP~ DRIVER ReUTINE FOR USB IN TROUBLE SHOOTING THE 
FRlNTER AND INTERFACE CONTROL LOGIC WITP AN OSCILLISCOPE. 

JEPENDING ON THE SETTING OF THE SINGLE CHAR/FULL LINE SwITCH OF THE 
SWITCH REGISTER (SWITCH 09) THIS TEST WILL EITHER CONTINUALLY SEND 
WHATEVEF CHARACTER IS SET IN THE SWITCH REGISTER TO THE LIN! PRINTER, 
OR (NLY SEND IT ONCE AND HALT. WHEN CONTINUOUSLY SENDING CHARACTERS, 
A LINE FEED WILL BE INSERTED AFTER THE MAXIMUM COLUMN COUNT IS REACHED 
TO PRINT THE LINE. WHEN SENDING SINGLE CHAFACTERS, DEPRESS CONTINUE 
TO SEND THE CHARACTER SET IN THE SWITCH REGISTER. TO RESUME SENDING 
CONTINUOUS CHARACTERS, PLACE THE SINGLE CHAR/FULL LINE CONTROL SWITCH 
eDaN, SET THE DESIRED CHARACTER, AND DEPRESS CONTINUE. T~ STOP 
SENDING CO~TINUOUSLY PLACE THE SINGLE CHAR/FULL LINE SWITCH UP AND THE 
PRLGRAM WILL HALT WAITING FOR A CHARACTER SELECTION. WHEN SENDING 
INDIVIDUAL CHARACTERS OR IF SENDING NON-PRINTABLE CHARACTERS, NQ LINE 
FEEDS OF CARRIAGE RETURNS WILL FE INSERTED EY THE PROGRAM. 
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6.4.3 TEST 62 - LINE PRINT TEST 

THIS TEST CONTINUOUSLY PRINTS FULL LINES OF WHATEVER CHARACTER IS 
TYPED ON THE CONSOLE KEYBOA~D. TO CHANGE CHARACTERS, RESEtECT THIS 
TEST AND TYPE ANOTHER CHARACTER. IN ERROR MESSAGE WILL BE PRINTED ON 
THE LAIBO IF THIS TEST IS SELECTED AND A CONSOLE TERMINAL DOES NOT 
EXIST. 

6.4.4 TEST 63 - CHARACTER PRINT TEST 

THIS TEST LeADS WHATEVER CHARACTER IS TYPED ON THE CONSOLE KEYBOARD TO 
THE LA1BO, CHARACTER AY CHARACTER. ALL TYPED CHARACTERS ARE ECHOED TO 
THE CONSOLE DEVICE AS THEY ARE LOADED TO THR LAIBO. EXTRA CARRIAGE 
RETURNS OR LINE FEEDS ARE ECHLED Te THE CONSOLE DEVICE TO AVOID 
OVERPRINTING LINES. IF THIS TFST IS SELECTED AND A CONSOLE TERMINAL 
DOES NOT EXIST AN ERROR MESSAGE WILL BE PRINTED ON THE LA180. 

6.4.5 TEST 64 - SELECTED PATTERN PRINT TEST 

THIS TEST REPEATEDLY LOADS THE LAIBO PRINTE~ BUFFER WITH A ST~ING OF 
DATA PESIDING IN STO~AGE. THIS STRING IS ESTABLISHED BY TYPING ON THE 
CONSOLE KEYAGARD AND TERMINATINC THE STRING BY DEPRESSING EITHER CTL-A 
OR CTL-B. PRINTING THEN BEGINS AUTOMATICALLY. PRINTING CAN BE 
INTERRUPTED BY DEPRESSING CTL-SPACE WHEREUPON A NEW PATTERN CAN BE 
ENTERED. IF CTL-A OR CTL-B IS THE FIRST KEY DEPRESSED, PRINTING OF 
THE I~TFRRUPTEn PATTERN WILL RESUME. 

If A PATTERN OF CHARACTERS IS Te HE PEPEATED OVER AND aVER (ON A 
SINGLE LINF.) IT IS ONLY NECESSARY TO ENTER THE PATTERN ONCE AND THEN 
DEPRESS CTL-B. EXAMPLE: IF ABC(SP)(CTL-B) IS ENTERED, EACH LINE 
PRINTEJ WILL BE ABC ABC ABC ABC ETC., (TO MAXIMUM NUMBER OF SPECIFIED 
COLUMNS)_ 

NUTE THAT NO PRINT COMMAND CODE (LF,CR, OR fF) IS USED WHEN ENTERING 
PATTERNS TO BE PEPEATED BY CTL-E. 

OPTIONALLY PRINT COMMANDS CAN BE ENTERED INTO THE CHARACTER STRING TO 
~BTAIN ALMOST ANY DESIRED SEQUENCE OF ACTIONS. SUCH A STRING SHOULD 
BE TERMINATED BY DEPRESSING CTL-A ONLY. 

NOTE THAT T~E STRING IS STORED AT THE END OF ALL DIAGNOSTIC CODING 
TH~REBY ALLOWING IT TO BE OPEN-ENDED IN LENGTH (UP TO THE MEMORY 
LIMIT). 

Te STOP PRINTING AND ENTER A NEw STRING DEPRESS CTL-SPACE. TO SELECT 
A NEW TEST DEPRESS DELETE/RUBOUT. TO C~ANGE THE NU~8ER OF COLUMNS 
DEPRESS CTL-C. 
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.ENA8LE A85,A .. A 

.TITLE MAINDEC-I1-DZLAE-B 
;*COPYRJGHT (C) 1917 
;*uIGITAL EQUIPMENT CORP. 
;*MAVNARD, ~AS5. 01754 
;* 
;*PRGGRAM BY POBERT BAKER 
;* 
;*THIS PROGRAM WAS ASSEMBLED USING THE POP-II MAINDEC SYSMAC 
;*PACKAGE (MAINDEC-I1-DZQAC-C3), JAN 19, 1911 • 
. * , 
.S8TTL OPERATIONAL SWITCH SETTINGS 
;* 
;* 
;* ,* ,* 
'* ;* 
;* 
;* 
;* 

;* 

;* 

;* 

S\ollTCH 

15 
14 
13 
12 
10 

9 
p. 

07--00 

05--00 

06--00 

USE 

HALT ON ERRCR 
LOOP ON TEST / 
INHI~IT ERROR TYPEOUTS 
MANUAL TI!U"G 
BELL ON ERROR 
SNGL CHAP/FULL LINE - SCOPE ROUTINE 
HALT & SELECT TEST 

# COLUNtS AT START UP 

TEST # SELECTION 

CHAR SELECTION FOR SCOPF. ROUTINE 

;*** SET ALL SWITC~ES UP BEFORF STARTING THE PROGRAM TO USE THE 
; SOFTWARE SWITCH REGISTER CONTROL. MAKE SURE LOCATION 000116 
; CCNTAINS THE DESIRED SWITCH SETTINGS BEFORE STARTING~ 

\':, 
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001100 

000011 
000012 
OC0015 
000200 
17777f 

177774 
177777 
177570 
177510 

000000 
000001 
000007 
000003 
000004 
00 oe 05 
OOOOOE 
000007 
000006 
000001 

000000 
000040 
00010e 
000140 
00020C 
000240 
000300 
oe034r 

100000 
0400 or 
020000 
010000 
004000 
0020eC 
001000 
000400 
000200 
0001 CC 
000040 
000020 
OOOOH 
0000C4 
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OOOOO? 
000001 

1000CC 
040000 
020000 
010000 
OC40Cr 
002000 
0010 or 
000400 
00020r 
000100 
000040 
000020 
oeoole 
000004 
000007 
000001 

000004 
000010 
000014 
000014 
oeoc 14 
000020 
00002~ 
00003C 
000034 
000060 
0000t4 
000240 
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BASIC DEfINITIONS 

.SBTH BASIC DEfINITIONS 

'*INITIAL ADDRESS Qf THr. STACK POINTER .. , 1100 "'.,... 
STAC K = liDO 
.EGUIV EMT,ERROR "BASIC DEFINITION Of ERROR CALL 
• FGU I V lOT, SCOPE "SASIC DEfiNITION Of SCOPE CALL 

I'MISCELLANEOUS DEFINITIONS 
HT= 11 ;;CODE fOR ~ORIZONTAL TAB 
Lf= 12 HCOUE FOR LINE fEED 
CR= 15 ;; CODE fOR CARRIAGE RETURN 
CRLF= 200 IICOOE FOR CARRIAGE RETURN-LINE FEED 
PS= 177776 "PROCESSOR STATUS WORD 
.;:.UlV PS,PSW 
STKL~T= 177774 ;;STACK LIMIT PEGIS1ER 
PIRQ= 177772 /lPROGRAM I~TERRUPT REQUEST REGISTER 
US.R= 177570 "HAKO,ARE SWITCH REGISTER 
DOISP= 117510 /lHARDWARE DISPLAY REGISTER 

I'GENERAL PURPOSE REGISTER DEfIVITIOnS 
RO= \0 ;;GENERAL REGISTER 
R1= %l /lGENEFAL REGISTER 
R2= %2 ,;GENERAL REGISTER 
R3= %3 /lGENERAL REGISTER 
R4= %4 ;;GENERAL REGISTER 
R5= %5 IIGENEFAL REGISTER 
R6= %6 II GENERAL REGISTER 
R7= %7 I/GENERAL REGISTER 
SP= \6 I1STACK POINTER 
pc= n ;;PPOGRAH COUNTER 

I'PRIORITY LEVeL DEf INIT IONS 
PKO: 0 /lPRIOR ITY LEVEL 
PRl= 40 IIPRIOHTY LEVEL 
PR2= 100 I1PRIORITY LEVEL 
PRJ= 140 /lPRIORITY LEVEL 
PP4= 200 /lPRIORITY LEVEL 
PR5= 240 I/PRIORITY LEVEL 
PRo= 300 /I PRICRITY LEVEL 
PR1= 340 ;; PRIORITY LEVEL 

J*"SWITCH REGISTER" SWITCH DEFINITIONS 
SW15= 100000 
SW14= 40000 
SWI3= 20000 
SW12= 10000 
SWll= 4000 
SWI0= 200D 
SW09= 1000 
SWOB= 400 
SW01= 200 
SW06= 100 
S.05= 40 
SW04= 20 
SW03= 10 
SW02= 4 

01-~AR-71 14: 45 PAGE 
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SW01= 
SWOO= 
.E'UIV 
.EQUIV 
.ECUrV 
.EQUIV 
.E'UIV 
.ECUIV 
.E'UIV 
• EQU I V 
.EQUIV 
.E"UIV 

;*DATA 
BI115= 
8ITH= 
SITl3= 
ii1Tl2= 
SITl1= 
E IT1 0= 
BIT09= 
UlT08= 
HII'01= 
9IT06= 
SIT05= 
BI!04= 
81T03= 
8IT02= 
B ITO 1 = 
dIrOO= 
.E.UIV 
.EQUIV 
.EGUIV 
• EQU IV 
.E'UIV 
.EQUIV 
.E~UIV 
.E'UIV 
.EGUIV 
.EGUIV 

DFflNITIONS 

2 
1 
SW09,SW9 
SW08,SWS 
SW01,Si/7 
sWOt,SW6 
SW05,SW5 
SW04,SW4 
SW03,SW3 
SW02,S.2 
$W01,5}11 
SWOO,SWO 

BIT DEFINITIONS 
1000e n 
40000 
20000 
10000 
40eC 
2000 
1000 
400 
200 
100 
40 
20 
10 
4 
2 
1 
81T09, 81 T9 
BIT08,21T8 
BIT01,BIT7 
81T06,8lT6 
8IT05,81T5 
BlT04,8IT4 
8IT03,BITJ 
BIT02,BlT2 
8IT01, BITt 
BITOO,BITO 

23 

(iJlTOO Tf BITl5) 

,"BASIC "CPU" TRAP VECTOR ADDRESSES 
ERRVEC= 4 ,;TIME CUT AND OTHER ERRORS 
RESVEC= 10 ;;RESERVED AND ILLEGAL INSTRUCTIONS 
T8ITVEC:14 ;;"T'I aiT 
TRTVEC= 14 "TRACE TRAP 
8PTVEC= 14 II BREAKPOINT TRAP (8PT) 
IOrVEC= 20 11INPUT/CUTPUT TRAP (lOT) "SCOPE" 
PWRYEC= 24 I/POWER fAIL 
EHTVEC= 30 I;EMULATOR TRAP (EMT) "ERRORo, 
TRAPVEC=34 },"TRAP" TPAP 
TKVEC= 60 }ITTY KEYBOARD VECTOR 
TPVEC= 64 I1TTY PRINTER VECTOR 
PIRQVEC=240 "PROGRAM INTERRUPT REQUEST VECTOR 



M4INCEC-II-0ZLAE-B MACyll 27(1006) 01-MAR-77 !4:45 PAGE 24 
D7LAEe.Pl! 28-FE:B-77 15:e8 BASIC DEfINITIONS 

000015 
000012 
0000]4 
000200 

000000 

000174 
000174 ooooor 
000176 000000 

000200 
oeOCH 

000046 00532? 
000052 

oe0052 02000C 
000200 

CR=15 
l.f=12 
H=14 
CRLF= 200 

;,-***.****.********.* •• ************.**** •• ******.*************** 
.SBTTL TRAP CATCHEP 

• =0 
'"ALL UNUSED LOCATIUNS FROM 4 - 770 CONTAIN A ".+2,HALT" 
,"SEGUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
PLOCATION a CONTAINS a TO CATCP IMPRrPERLY LOADED VECTORS 

.=174 
DISPREG: .WORD "SOFTWARE DISPLAY REGISTER 
SWREG: • WORD "SOFTWARE SWITCH REG ISTER 

.SHTTL 4CTII HOOKS 

;,.**.*.**.*.*t**.*.*.** •••• ****.***.*.***.*.*.********.*.***.*.* 
;HOOKS REQUIRED BY ACTII 

SSVPC=. ;SAVE PC 
.=4f 
SENDAD 111)SET LOC.46 TO ADDRESS OF SENDID IN .SEaP 
.=52 
.waRD 2000e ;;_)SET l.OC.52 TO 20000 
.=$SVPC II RESTORE PC 
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00003C 

000(30 OC774~ 
000032 000000 

000100 

COOIOO or~566 
00010? 000000 

000104 006556 
00Cl06 ceoooo 

.=30 

SERROR 
o 

.=100 

LKSPV 
o 

DCI 
o 

.SBTTL STAPTING ADD~ESSES 

000200 .=200 

000200 000137 001174 JMP START 

000600 .=600 

000 too 000137 001210 JMP RESTRT 

00Cf04 C00137 001220 JMP CONTRL 

.SBTTL COMMOI' TAGS 

001100 
001102 
001104 
001106 

OC110r .=IICO 

177560 
177561 
1775f4 
17756f 

TKS 
TKB 
TP, 
TPB 

117<60 
177562 
177564 
177566 

• SQU IV 
.EQUIV 
• EQU IV 
.EQUIV 

TKS,$TK~ 
TKB, STKE 
TPS,STPS 
TPS,STPP 

; ,-HT - ERROR HANDLER 

;KWII-L INTEPRUPT 

'~WII-P INTKRRUPT 

;GENeRAL START 

;RESTART - NO INTERACTIVE TESTS 

;Go TO KEYBCARD CONTROL 
;WILL DEfAULT TO SWITCH REG 
,rF CONSOLE DEVICE DOES NOT EXIST 

'TTY KYSO STATUS REG. ADDRESS 
/TTY KYBD SUHER REG~ ADURESS 
;TTY PRINTER STATUS REG. ADDRESS 
;TTY PRINTEP BUFFER REG. ADDRESS 
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001110 000000 

001112 oooooe 

001114 000000 

001116 000000 

001120 000000 

001122 000001 

001124 175610 

00Il26 17751Q 

001130 000000 

00Il32 OCOOOO 

00Il34 172540 
001136 172542 

001140 17754f 

001142 177570 
OCl144 17757r 

HAINDEC-II-OZLAE-B 
D1LAEE.PIl 

001146 
001150 
001152 
001153 
001154 

C ~l! 55 

OC1156 
001160 
001161 
C01102 

001164 
001166 

00117C 
001171 
001172 
001173 

28-n:E-77 

oooooe 
000204 

cor 
000 
000 

oor 

000207 
077 
015 

OCOCI7 

00001< 
000014 

ccr 
002 
011 
occo 

MACYll 27( 1006) 
15:08 

LP~S: 

LPKB: 

LPS: 

LPB: 

SERSo: 

NUMLP: 

FSTSAD: 175610 

FSTPAD: 171~10 

ACrFST: 

!.PCTR: 

PLKS: 
CSBR: 

LK3: 

172540 
172542 

177546 

SWR: .WGRD 177570 
DISPLAY: .WORD 117510 

OI-MAR-77 14:45 PAGE 
COMMON TAGS 

STSTNM: .WO~D 0 
WIUTH: .WORD 132. 
STRONE, • B YTP. a 
TRONE: .BYTE 0 
TLOOP: .BYTE 0 

CHLAG: • BYTE 

SBELL: .ASCIZ <207> 
saUES: .ASrII 171 
SC~LF: .ASCII <15> 
SLf: .ASCI? <12> 

SCR: .ASCIZ <IS> 
SFf': • Asrrz <14> 

.EVf:N 

27 

ITUE FOLLOWING 4 LOCATIONS ARE INITIALIZED 
,EY THE PPOGRAM 
ILINE PRI~TER KBD STATUS REG ADDRESS 
H IF SERHL INTERFACE) 
;BIT 6 = INTERRUPT ENABLE 

ILINE PRINTER KED BUfFER REG ADDRESS 

;LINE PRINTER STATUS REG. ADDRESS 
18IT 15 ERROR (IF PARALLEL INTEPFACE) 
;8IT 7 = READY 
,BIT 6 = INTERRUPT ENABLE 

HINE PRINTER DUA BUFFER REG. ADDRESS 
;8ITS 0-6 = ASCII CHAR BUFFER 
;8ITS 7-15 = NOT USED 

;SERIAL SWITCH. TlIE PRESENCE OF ANY I-BITS 
lIN THIS WORD WILL INDICATE THAT 
)SERIAL-INTERFACED LAI80'S ARE TO BE TESTED. 
)DEFAULT IS ALL O'S = PARALLEL INTERFACE. 

;THE NUMBER OF LAIBO'S WHICH THIS 
,DIAGNOSTIC WILL AiTEMPT TO TEST' 
;DEFAULT = 1 

,FIRST LAI80 ADDRESS TO oE USED IF INTERfACE
;TYPE INDICATED IN LOCATION SERSW IS SERIAL. 

;FIRST LAIBO ADDRESS TO BE USED IF INTERFACE
;TYPE INDICATED IN LOCATION SERSW IS PARALLEL. 

; ACTUAL FIRST ADDRESS BRING USED 
;DURING PROGRAM EXECUTION. INITILIZED BY PROGRA~ ITSELF 

)LP COUNTER (USED BY PROGRAM ONLY) 

;nIl-p CLOCK STATUS REG. ADDRESS 
;KLII-P COUNT SET ADDRESS 

J~WIl-L CLOCK STATUS RF.G. ADDRESS 

; S~ REG ADDRESS 
;DISPLAY ADR 

;TEST NU~EER 
;NUMBER OF COLUMNS 
;RUN TEST ONCE FLAG 
;PUN TEST ONCE FLAG 
;LOOP ON TEST FLAG 

;CLOCK OPTION FLAG 
,0 = NONE AVAILABLE 
; +1 = KLll-L 
;-1 ;;: KLll-P 

lBELL cnOE 
IQUESTION MARK 

(SW REG CTL) 
(neD CTL) 

(KYBD CTL) 

;CARRIAGE RETURN - LINE fEED 
;LINE FEED 

;CARRIAGE RETURN ONLY 
;FORM FEED 

;*************************************************************** 
THE FOLLOWING LOCATIONS ARE USED BY THE TTY nPE ROUTINES 
SET THE FILL CfARACTE~S AS PP.GUIRED FOP VARIOUS CONSOLE TEPMINALS 
THE TEPMINAL AVAILABLE fLAG ~ILL BE SET BY THE PROGRAM. 

SNULL: .BYTE 
SFILLS: .9YTE 
SFlLLC: .BYTE 
STPFLG: • BYTE 

.EHII 

o 
2 
12 
o 

NULL CHARACTER FOR fILLS 
NU~BEH OF FILLER CHARACTERS REQUIRED 
INSERT FILL CHARACTEHS AfTER LINE FEED 
TERMINAL UNAVAILABLE FLAG 
~1T <07> = I = UNAVHLABLE 
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001114 
001200 

cOI,oe 
001210 
001216 
OCli20 
0012'6 
001234 

001 :142 

001246 
001254 
001.62 
001270 
001216 
OC1~02 

001310 
001314 
001322 
001330 
001336 
001344 

001346 
OC1350 
001354 
001356 
001364 
001~12 

001376 
001402 
OC1404 
001406 
001414 
001422 
00H26 
001432 
001436 
001440 
001444 
001446 
001452 
001456 
001462 
001466 
001472 
001476 

005037 
023731 

OC 1 0 07 
012737 
000403 
012737 
012737 
013737 

0127Cf 

012737 
012731 
0127 J7 
012737 
005037 
013137 

013746 
012737 
012737 
012737 
022777 
001017 

000403 
012716 
000002 
012737 
012737 
0126~7 

01770r 
005200 
001coe 
0127 J7 
012737 
017700 
04270C 
020027 
003003 
0200:;7 
103002 
012700 
010037 
105037 
105037 
105037 
OC5037 
000401 

001146 
000042 

000020 

177777 
117570 
001142 

00110C 

013060 
000340 
013210 
000340 
005336 
00530e 

00C004 
001350 
117570 
117570 
117777 

00n5t 

000176 
000174 
00CC04 

117540 

000176 
000174 
177514 
1714 0 C 
000204 

000CC2 

000204 
001150 
001154 
001152 
001153 
011660 

000046 

001146 

001146 
001142 
001144 

000034 
000036 
000024 
000026 

C05~00 

000004 
001142 
001144 
117576 

001142 
001144 

001142 
001144 

.58TfL PROGRAM INITIALIZATION 

START: CLP 
CMP 

$TSTNM 
@#42,U46 

SNE STARn 

;SET TEST NUMBER TO ZERO 
;CHEC~ IF IN ACT QUICK VERIFY 
;SKIP MANUAL INTERVENTION TESTS 
; INITIALIZE 

RESTRT: MOV #20,$TSTNM ;SET TEST NUMBER TO 20 
;INITIALIZE BR STARTX 

COhTRL: MOV n-l,STSTNM 
STARTX: MOV #117510,SWR 

MOV SWR,DISPLAY 

;SET CONTROL FLAG 
;INITIALIZE SWR CONTROL 

.5BTTL INITIALIZE THE COMMON TAGS 
MOV ~STACK,SP ;;SETUP THE STACK POlNTER 

;;INITIALIZE FEW VECTORS 
MOV #$TRAP,@#TRAPVEr ;;TRAP VECTOR FOR TRAP CALLS 
MOV #340,@#TRAPVEC+:;;LEVEL 7 
MOV #$PWRDN,@#PWRVEr ;;POWER FAILURE VECTOR 
MOV #340,@#PWRVEC+2 HLEVEL 7 
CLR $PASS HCLEAR THE PASS COUNT 
~OV $ENDCT,$EOPCT ;;SETUP END-OF-PROGRAM COUNTER 

;;SIZE FOR A HARDWARE SWITCH RECISTER. IF NCT FOUND OR IT IS 
;;EQUAL TO A "-I", SETDP FOR A SOFT~ARE SIlITCH REGISTER_ 

MOV @#ER~VEC,-(SP) ;;SAVE ERROR VECTOR 
MOV #64$,~#ERRVEC ;;SET UP ERROR VECTOR 

IF YES 

MOV #OSWR,SWR ;;SETUP FOR A HARDWARE SWICH REGISTER 

64$: 

65 $: 

06$: 

os: 

IS: 

2$ : 
3$: 

MOV #DOISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER 
CMP #-I,@SWR ;;TRY TO REFERENCE HARDWARE SWR 
BNE 66$ HBRANCP IF NO TIMEOUT TRAP OCCURRED 

BR 
MOV 
RTI 
MOV 
MOV 
MOV 

MOV 
INC 
BNE 
HOV 
MOV 
MCV 
BIC 
CMP 
BGT 
CMP 
Bl!I~ 

MOV 
MOV 
CLRP 
CLRR 
CLRB 
CLR 
BR 

65$ 
#65$,(SP) 

;;A.O THE HARDWARE SIIR IS NOT = -1 
HBRANCH IF NO TIMEOUT 
;;SET UP FOR TRAP RETURN 

#SWREG,SIIR ;;POINT TO SOFTWARE SIIR 
IIOISPREG,DISPLAY 
(SP)',@#ERRVEC ;;RESTORE ERROR VECTOR 

@SWR,RO ;GET SWITCHES 
RO ;CHECK IF ALL SWITCHES ARE UP 
6$ ;CONTINUE IF NOT 
#SWREG,SWR HF UP, SET SOFTnRE SWITCH CONTROL 
#DISPREG,DISPLAY 
@SWR,RO IGET 511 RfG 
#117400,RO ISAVE BITS 0-7 
RO,#132. ;TEST # COLUMNS 
2$ ;TOC BIG, DEFAULT TO 132(10) 
RO,W2. ITEST # COLUMNS 
3S IBHNCH IF OK 
~132.,RO ;DEFAULT TO 132(10) 
ao,WIDTH ;SAVE # COLUMNS 
TLUCP ;RESET FLAGS 
STRONE 
TRONE 
SVTST 
lOS IREPLJCE THIS INSTRUCTION WITH Nap (204) 
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001500 
U01502 
001510 
001516 
001524 
001526 
001532 
00I~34 
001542 
001544 
001550 
001552 
001556 
001562 
001570 
001572 
001576 
OOlEOO 
00H04 
001~06 
00lE12 
OCHIE 
001627 

00 If 26 
OOlEn 
001t34 
OCH42 
001544 
001650 

C01100 
001700 
001704 
0017 06 
001717 
001714 
001720 
o C 1126 
001130 
001734 
001740 
0017" 
001746 
001750 
001752 
OC1156 
001760 

00042' 
012737 
012737 
112137 
oeOLfl 
105777 
103011 
112737 
000261 
10577~ 

1C3CC2 
1 O~O 37 
001737 
112731 
000261 
105177 
103402 
lC5e37 
103007 
104414 
005037 
OC50 ~7 
004737 

OC5:121 
001022 
022731 
OC14H 
104401 
000413 

005731 
002005 
lC51~7 
100406 
000137 
032177 
00140' 
000137 
013700 
006300 
oe5HO 
003004 
002756 
005237 
OCOHr 
000170 

000002 
000006 
177777 

177402 

COCCO 1 

171310 

001155 
001764 
177177 

177302 

001113 

015225 
000006 
000(04 
002032 

177777 

005322 

001652 

001146 

001173 

007442 
000400 

006752 
001146 

013~56 

001146 

013356 

000006 
000004 
001155 

C01155 

001173 

000042 

177214 

10$: 

20$: 
30S: 

4S: 

5$: 

.SBTTL 
/I TYPE 

/1.8$: 
.7$: 

1~$: 

liS: 

13$: 
12$: 

14$: 

SR 
MOV 
MOV 
MOVB 
SEC 
T~TP 
BCC 
Move 
SF.C 
TS18 
BCC 
CLRP 
JSR 
Move 
SIlC 

20$ 
#RTI,@#6 
#6,U4 
#-I,CKfLAG 

~PLKS 
30S 
ffl,CKFLAG 

~LKS 

30$ 
CKFUG 
PC,QUOI 
n-l,$TPFLG 

TST9 @TKS 
SCS 4$ 
CLRP $TPFLG 
BCC 5S 
PR I NT , NCMSG 
CLR @Db 
~u @e4 
JSR PC,QU02 
TYPE PROGRAM NAME 

ITO srIP CLOCK TIMINGS 

; SET TRAP RF.TURN 

;SET CLOCK FLAG FOR KWII-P 
ISET C-MT 
;KWII-P AVAILABLE? 
;YES, CHECK FCR CONSOLE TERMINAL 
ISET CLOCK FLAG FOR KW11-L 
;SET C-8IT 
;~Nll-L AVAILABLE? 
;YES, CHECK FOR CONSOLE TERMINAL 
;CLEAR CLOCK AVAILABLE FLAG - NONE THERE 
/INITILIZE ACTFST AND SELECT DRHER 
;SET CONSOLE UNAVAILABLE FLAG 
;SET C-~IT 
;CONSOLE TERMINAL THERE? 
INO, BRANCH 
;YES, CLEAR CONSOLE UNAVAILABLE FLAG 
;CONTINUE IF CONSCLE 
;PRINT NO CONSOLE MESSAGE 
;RESET TRAP VECTOR HALTS 

;TYPE I~TF. MISC. IF CONSOLE 

THE NAME OF THE PROGRAM IF FIRST PASS 
INC ~-1 /lflRST TIME? 
8~E 61$ ;;SRANCP IF NO 
CMP #$EllDAD,@#42 HACT-ll? 
SEQ 67$ HBRANCP. IF YES 
TYPE ,68S ;;TYP. ASCIZ STRING 
BR 67$ ;IGET OVER THE ASCIZ 
.ASCIZ (CRLF)#MAINDEC-II-DZLAE-B#(CRLF) 

TST 
BGE 
TSTe 
eMI 
JMP 
BIT 
BEQ 
JMP 
MOV 
ASL 
TST 
SGT 
BLT 
INC 
BP 
JMP 

$TSTN~ 
11$ 
$TPFLG 
13$ 
KYBOST 
#SWR,@SIIR 
12$ 
SELECT 
STSTNM,RO 
RO 
TAT(RO) 
14$ 
15$ 
$TSTN~ 
11$ 
@TAT(RO) 

HIANT CONTROL NOW? 
INa, CONTINUE 
;TE~MINAL THEPE? 
;NC, DEFAULT TO sw REG CONTROL 
IYES, GO TO KYBO CONTROL 
;WANT TEST SELECTICN? 
;NO, CHECK TEST ~ 
;YES, GO TO TEST SELECTION HALT 
IGET TEST NUMBER 
;SET POINTER 
ICIJ~CK IF TEST IN TABLE 
;~RANCH IF IN TABLE 
HND OF SEG!JENCE, SELECT TEST 
)INCREMENT TEST NUMBER 
ICHEC~ NEXT TEST NUMBER IN TABLE 
JGO TO TEST 
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001764 005737 001120 QUOI: TST SERSW )I 5 SERIAL SWITCH SEn 
COI710 CCHC? BE~ 80$ ;ZEROS=NO=PARALLEL=BRANCH 
001712 013737 00112 4 001130 MOV FSTSAD,ACTFST ;SET ADDRESS OF 1ST SERIAL INTF. 
002000 012737 011206 011042 MOY #SLOAD,LDPTR+2 ;S~lTCH TO SERIAL LOADER 
002006 0004 Ct BR 90S ;GET AROUND NEXT 2 INSTPS 
002010 013737 001126 001130 80$: MOV FSTPAD,ACTfST ,SET ADDRESS OF 1ST PARALLEL INTF. 
002016 012737 011044 011042 MOY #PLOAO,LDPTR+2 ;SWITCH TO PARALLEL LOACER 
002024 004737 011316 90$: JS~ PC,RSTADR IADORESS 1ST LINE PRINTER 
002030 000207 RTS PC IRETURN 

002032 105737 001173 QU02 : TST~ STPFLG ;IS THERE A CONSOLE TERMINAL? 
00LC16 IC04,C 8MI 78S ;BRANCH If NONE 
002040 104401 002176 TYPF- ,14S }CRLF CONSOLE 
002044 005737 001120 TST SERS~ ;I5 SFRIAL SWITCH SET? 
00C50 OC 14 7t BEQ 17$ ;ZEROS=NO=PARALLEL=BRANCH 
0020S2 104401 002122 TYPE ,71$ ;SERIAL 
002056 104401 002132 70S: TYPE ,12$ ;INTERFACF.D LAIBO TEST, CRLf 
002002 104401 002161 TYPf: ,73$ ;# LAIBO"S = 
OCLC66 013146 001122 MOV NUMLP,-(SP) ;PUT # CF LP"S ONTO STACK 
002072 10440~ TYPOS ;TYPE # OF LP"S BEHIG TESTED 
002014 104401 002176 TYPE ,74$ ;CRLF 
00L100 104401 OO"OC TYPE ,75$ ;FIRST PRINTER"S ADDRESS IS 
002104 013146 001130 MOY ACTFST,-(SP) ;PUT VALUE ONTO STACK 
002110 104403 TYPOS ;TYPE OCTAL ADDRESS 
002112 006 ,BYTE 6 
Or:;11:' OCI .eYTE 1 
002114 104401 002176 TYH ,74$ ;CRLF 
002120 000207 18$: RTS PC iFXIT 
002122 042523 044522 040101 l1S: .ASCIZ /SERIAL 
002130 OC004C 
002132 047111 042524 043122 12$: .ASCIZ /INTERFACED LUfO TEST/<CRLF> 
002140 041501 042105 046040 
002146 030S01 030070 052040 
002154 OS IS C5 IOCIL4 000 
002161 043 046040 030501 13$: .ASCIZ /# LAIBO"S 
002166 030070 051447 036440 
002174 000040 
OCLI7f oooLor 14$: .ASCIZ <CRLF> 
002200 04450t OS IS 22 020124 75$: .ASCIZ /FIRST PRINTER"r ADDRESS IS / 
002206 051120 047111 042524 
002214 023522 020123 042101 
00L222 0~1l04 OSI~CS C 20 I L~ 
002230 OS1511 000040 
002234 040520 040522 046114 16$' • ASCIZ /PARALLEL / 
002242 046105 000040 

"EVEN 

002246 104401 002234 71S: TYPE ,76$ ,PARALLEL 
002252 000701 6R 70S ;CCNTINUE 
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.SBTTL OPERATOR INTERYENTION TESTS 

;/1//////////////////////////////////////////////////////////////////// 

;T ES T 0 INTERfACE AND C[NTRCL TESTS (PARALLEL INTF ONLy) 
; 
;TEST ERROR AND READ~ BITS, PRINTER OFF LINE - POWER OFF 

;///////////////////////////////////////////////////////////////////1// 

002254 0~S737 001120 TE ST G, TST S~RSW ;IS PARALLEL INTF INDICATED? 
002260 001402 SEQ 29$ ; P.RANCH IF YES 
002262 000137 006644 J~P EX IT ;OTQERWISE EXIT TEST 
002266 104401 015567 29$: TYPE, TOMSGO ;TYPE INSTRUCTIONS 
002272 IC4411 HOLD ;WAIT fOR OPERATOR 
002114 104420 28S: CHECK ;CHECK FOR CONTROL 
002210 005777 176612 TST @LPS ;CHEcr FOR ERROR CONDITION 
002302 100402 8MI IS ;01<, ERRGR SET 
OG;~C4 IC4001 ERROR 1 ; EHOR CLEAR, POWER OFF 
002306 000777 8P 28$ ; DETEST 
002310 105711 176600 IS: TST8 @LPS ;CHECK READY 
002314 100002 8PL 2S ;OK, RE'UY NOT SET 
OC;~16 lC4002 ERRO~ 2 ;READY SoT, POWER on' 
002320 000765 BR 28S ,DETEST 

;/////////////////////////////////////////////////////////////1/////1// 

;TEST ERROR AND READY BITS, PRINTER OFF LINE - POWER ON 

;////////////////////////////////////////////////////////////////////// 

002,21 IC440] 015~26 2S: THE, TOMSGI ;TYPE INSTRUCT ION - TURN POWER ON 
002326 104421 HOLD ;WAIT FOR OPERATOR 
002330 104420 3$: CHECK ;CHP.CK FOR CONTROL 
OO~:3' OC5177 11<S5f TST @LPS ;CHECK ERROR 
002336 100402 8MI 4$ ;OK, ERPOP SET 
002340 104003 ERROR 3 ;ERROP CLEAR, PRINTER OFF LINE 
002342 000712 BR 3$ ;RETEST 
002344 IC5177 116544 4S, TSTB @LPS ;CHECK READY 
002350 100002 ePL 5$ ;OK, READY NOT SET 
002352 104004 ERROR 4 ;~EADY SET, PRINTER OFF LINE 
002354 000765 BR 3$ ;RETEST 

;////////////////////////////////1////////////////////////1//1//////1// 

;TEST ERROR AND READY BITS, PRlnER ON LINE 

;/////////////////////////////////////////////////////////1//////////// 

002356 /04401 015651 5$: TYPE ,TOMSG2 ;TYPE INSTRUCTION, TURN ON LINE 
002362 104421 HOLD ;WAIT FOR GPERATOR 
002364 IC4420 6$: CHECK ;ChECK fOR CONTROL 
002366 005711 176522 TST @LPS ;CHECK ERRC~ 
002372 100002 BPL 7$ 10K, ERROR CLEAR 
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002374 
O(J~316 
002400 
002404 
002406 
OC,'IO 

002412 
OC,41E 
002420 
002422 
002430 
(C2434 
002436 
002440 
002442 
OC244f 
002450 
0024~2 

002454 
002460 
002462 
00,464 
002470 
002472 
002474 
002476 
002502 
002504 
002506 

002510 
002512 
OC~~14 
002520 
002522 
002<;24 

104005 
or0172 
105777 
100402 
10400f 
o C 01f5 

104401 
1C4421 
104420 
012777 
005777 
lC0402 
104007 
000767 
105777 
100e02 
104010 
000762 

176510 

015705 

000012 
176460 

176446 

104401 015737 
104421 
104420 
005777 176424 
100002 
104011 
000772 
105777 17f412 
100~02 
104012 
000773 

104420 
000005 
0(5777 
100002 
104013 
000771 

176466 

7S: 

ERROR 
oR 
TSTF 
8Ml 
ERReR 
So 

5 
6S 
@LPS 
ci$ 
6 
6$ 

}ERROR SET, PRINTER ON LINE 
;RETEST 
;CHECK REJOY 
;OK, READV SET 
;READY CLEAR, PRINTER ON LINE 
;RETEST 

;1111111111111111111111//111/111111/11111111111111111111111111111111111 

;1111111111111111111111111111111111111111111111111111111111111111111111 

ci$ : 

9$ : 

10$: 

TVPE 
HOLD 
CHECK 
HOV 
T5T 
8MI 
ERROR 
8R 
T5TB 
BPL 
ERROR 
BR 

,TOHSG3 

#12,@LP8 
@LPS 
lOS 
7 
9$ 
@LPS 
11$ 
10 
9$ 

;TVPE INSTRUCTION, PAPER OUT 
;WAIT FOR OPERATOR 
;CHECK CONTROL 
;SENI) Lf 
}CHECr FON ERROR CONDITION 
;OK, ERROP SET 
;ERROR CLEAR, PAPER OUT ERROR 
;RETEST 
;CHECK READV 
; OK, READY CLEAR 
;READY SET, PAPER OUT, ON LINE 
;RETEST 

;1111111111111111111111111111111111111111111111111111111111111111111111 

;TEST ABILITY TO CLEAR FoRRO? CO~DtTION 

;1111111111111111111111111111111111111111111111111111111111111111111111 

11 s: 

12$: 

13$: 

TVPE 
HOLD 
CHECK 

"TST 
BPL 
ERROR 
BR 
TSTB 
8MI 
ERROR 
BR 

,TOMSG4 

@LPS 
13$ 
11 
12$ 
@LPS 
14$ 
12 
13 $ 

;TYPE INSTRUCTION, RESET & ON LINE 
;WAIT FOR OPERATOR 
;CHECK FOR CoNTRCL 
;CnECK ERROR 
;OK, ERROR CLEAR 
;ERROR DIn NOT CLEAR 
;RETEST 
;CHECK READY 
;OK, READY SET 
;READY NOT SET 
;RETEST 

;1111111111111111111111111111111111111111111111111111111111111111111111 

;CHEC~ ERROR & READV EITS AFTER RESFT INSTRUCTION 

;1111111111111111111111111111111111111111111111111111111111111111111111 

14$: CHECK 
RESET 
TST 
8PL 
ERROR 
BR 

@LPS 
15$ 
13 
14$ 

;CHECK CONTROL 
;CLEAR W@l.D 
;CHECK ERROR 
;OK, ERPOP CLEAR 
,ERROR BIT SET AFTER RESET INSTR. 
,RETEST 
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OC~1526 
002530 
002532 
002536 
OC2540 
002542 

002544 
002546 
002550 
002556 
002562 
002564 
OC2566 
002570 
002574 
002~7E 
002.00 
002602 
002606 
00lE10 
002612 
002614 
002616 

002620 
002624 
002626 
002634 
002642 
002646 
002fSO 
002652 
OC2654 
002660 
002662 
002664 
0(2666 
002666 
002670 

lC44:;;C 
000005 
105777 
100402 
1C4014 
000771 

104420 
005005 
0' 2777 
105777 
100002 
104015 
OCOHt 
00,777 
100002 
1040H 
OC0161 
105777 
100404 
005205 
OC1~ff 
104017 
000752 

01270· 
104420 
012737 
012737 
OCS777 
100002 
104020 
000764 
1C5777 
100402 
104021 
000757 

010546 
012746 

176356 

ocon5 
176332 

176306 

000340 

002730 
000340 
17624E 

176734 

002676 

176340 

000200 
000202 

15S' CHE:CK 
RESET 
ISIB 
8MI 
ERROR 
~D 

@LPS 
16$ 
14 
15$ 

;CHECK CONTROl. 
;CLEAR HOHD 
;CHECK REAov 
;OK, READY SET 
;READY 8IT CLEAR AFTER RESET INSTR. 
,RETEST 

;1111111111111111111111111111111111111111111111111111111111111111111111 

,CHECK THAT LOADING CHAR BUFFER PESETS READY PIT 
;AND PRINTER DOES GO 8ACK READY. 

;1111111111111111111111111111111111111111111111111111111111111111111111 

16$ : 

17$: 

18S: 

CHECK 
CLR 
MOV 
TSTFI 
OPL 
ERROR 
fiR 
TST 
~PL 
ERROR 
ER 
TSH 
8MI 
INC 
ENE 
ERROR 
8R 

R5 
n 5,@LP8 
@LPS 
17$ 
15 
16$ 
@LPS 
18$ 
16 
16$ 
"LPS 
in 
R" 
17$ 
17 
16$ 

;CHECK rONTROL 
;CLFAR TIME OUT COUNTER 
'LOAD CARRIAGE RETURN INTO BUFFER 
;CHE:CK READY 
;OK, READY CLEAR 
;RHDY BIT NOT CLEAR WHEN CHAR LOADED 
;RETEST 
;CHECK ERRCP 
;OK, ERROR Cl.EAR 
;ERROR 8IT SET AFTER CHAR LOAD 
;RETEST 
,PRINTER STILL EUSY 
;NO, NEXT TEST 
;VES, INC TIMER 
;WAIT FOR FLAG 
; NO, TOO LONG 
;RETEST 

'1111111111111111111111111111111111111111111111111111111111111111111111 

;CHECK INTERRUPT LEVEL OF PRINTER 
,PRINTER SHOULD 8E AT LEVEL 4 
; 
;TEST THAT PRINTER WILL NOT INTERRUPT ABOVE LEVEL 3 

;1111111111111111111111111111111111111111111111111111111111111111111111 

19S: 
20$: 

21S: 

22S: 

MOV 
CHECK 
MOV 
HOV 
TST 
BPL 
ERROR 
BR 
T5TB 
8MI 
ERROR 
BR 

MOV 
MOV 

#PR7,R5 

#23$,200 
#PR7,202 
@LPS 
21$ 
20 
20S 
@LPS 
22$ 
21 
20$ 

R5,-(SP) 
#64$,-(SP) 

,SET FIRST LEVEL 
; CHECK CONTROL 
;SET INTERRUPT RETURN 
;SET PRICRITV 7 ON INTERRUPT 
;CHECK FOR E:RROR 
;OK, ERROR CLEAR 
;ERROR B IT SET 
;RETEST 
;CHECK READY 
,OK, READV SET 
;READY AIT NOT SET 
,RETEST 

IIPUT NE~ PS ON STACK 
IIPDT NEW PC ON STACK 
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002614 
CG;~76 
002616 
002704 
002106 
OC2114 
002720 
002724 
002126 

002130 
002132 
00213~ 

002136 
002740 
On2146 
002152 
002154 
002156 
00;160 
002764 
On2766 
002770 
00;772 
002172 
002774 
003000 
003002 
003002 
003010 
003012 
003C20 
003022 

003024 
003032 
003034 
003040 
003042 
003C50 
003056 
003000 
003C64 
003066 
003066 

000002 

052177 
000240 
042177 
it 21 O~ 
020527 
001404 
000136 

02262f 
104022 
000133 

104420 
012131 
GC5111 
100002 
10402C 
000701 
H5111 
100402 
104021 
000162 

010546 
01214~ 
000002 

052711 
000240 
0~21n 
lC4(}:l: 
000145 

042717 
022f,f 
162105 
002336 
012737 
012131 
005046 
012746 
OCOOO? 

000131 

MAINDEC-11-DZLAE-E 
DZLAEe. PH 28-FEE-17 

003012 104413 
003014 o 121 O~ 
003100 012101 
003104 012100 
003110 104416 
003112 10441~ 

003116 104401 
C03122 010531 
003126 104401 
003130 000000 
003132 104~01 
CC1136 1C4421 
003140 104420 
003142 104~14 
003146 104414 
CC3152 el0531 
003156 10441~ 

003160 000000 
003162 104414 
OC,166 02252!; 
003110 005715 
003172 001351 
003174 104414 
00:;00 000131 

003204 031440 
003210 02700 
003;14 032040 
003220 021065 
003224 033040 
003230 033440 
003<3~ 034C40 
003240 027010 
003244 030461 
003250 031061 
003254 032061 
003260 000000 

000100 

000100 
000040 
000140 

003024 
I1fH2 

176130 

003002 

000100 

000100 

000100 

000040 

000137 
001114 

003066 

006644 

MACVlI 
1~: OB 

003204 
000036 
000055 

00116~ 
016035 
003130 

016061 

001166 
015111 
003160 

016006 

001102 
006t44 

000040 
000065 
000040 
000065 
000040 
OOOO~O 
000040 
000065 
000040 
000040 
000040 

176210 

116200 

000200 

116104 

116014 

176062 

000200 
000202 

21(1006) 

64$: 

23S: 

RTI 

BIS 
NOP 
BTC 
SUB 
CMP 
SEQ 
BR 

CMP 
ERROR 
BR 

#BIT6,@LPS 

~BIT6,@LPS 

#40, R5 
R5,#PR3 
24$ 
20$ 

(SP)+,(SP)+ 
22 
20$ 

;;POP NEW PC AND PS 

,SET PRINTER INT. ENABLE 
, DELAY 
;CLEA~ P~INTER INT, ENABLE 
;SET NEn LEVEL 
,LEVEL 3? 
; YES, CONTINUE NEXT TEST 
;NC, TEST THIS LEVEL 

;RESTORE STACK 
,INTERRUPT AHOVE LEVEL 
;RETEST 

11111111111111111111111111111111111111111111111111111111111111111111111 

iTEST ABILITV Of PRINTER TO INTERRUPT AT ALL P~ICRITY LEVELS BELOW 4 

11111111111111111111111111111111111111111111111111111111111111111111111 

24$: 

25$: 

26$: 

65S: 

27$: 

665: 

CPECK 
MOV 
TST 
8PL 
ERROR 
BR 
TSTB 
B~I 

ERROR 
oR 

MOV 
MOV 
RTI 

&15 
NOP 
SIC 
ERROR 
8P 

BIC 
CMP 
SUB 
BGE 
MOV 
HOV 
CLR 
HOV 
RTI 

J~P 

#27$,200 
@LPS 
25$ 
20 
24$ 
@LPS 
26$ 
21 
24$ 

R5,-(SP) 
#65$,-(SP) 

#8IT6,@LPS 

#BIT6,@LPS 
23 
24S 

#BIT6,@LPS 
(SP)+, (SP)+ 
#40,R5 
24$ 
U31,200 
ffSTART,202 
-( SP) 
#66$,-(SP) 

EXIT 

01-MAR-17 14: 45 PAG. 35 
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;CHEC~ FOR CONTROL 
,SET INTE~RUPT RETURN 
;CHECK FOR ERRO~ 
;OK, ERROR CLEAR 
; ERROR 9 IT SoT 
IRETEST 
;CMEeK READY 
,OK, READV SET 
;READY CLEAR 
IRETEST 

;,PUT NEW PS ON STACK 
;;PUT NEW PC ON STACK 
;;POP Nn PC AND PS 

ISET PRINTER INTR. ENABLE 
;DELAY 
;CLEAR PRINTER INTR. ENABLE 
;NO INTERRUPT BELOW LEVEL 4 
;RETEST 

;CLEAR PRINTER INTR. ENABLE 
IRESET STACK 
;SET NEXT LEVEL 
;RETEST IF NUT DONE ALL LEVELS 
,RESET INSTRUCTIONS AT 200-202 

I,PUT NEW PS ON STACK 
'IPUT NEW PC ON STACK 
;;POP NEW PC AND PS 

; EXIT TEST 

JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111111111111 

;TOSTl TOP OF FORM SWITCH TEST 

;1111111111111111111111111111111111111111111111111111111111111111111111 

nSTl: PRTHDR ,PRINT TEST HEADER 
MOV 94 $,R5 ;S.T TABLE POINTER 
Mev #30.,Rl ;SET CHAR COUNT 
HOV ~55, RO ;SET DASH CHAR 
MLOAD ;LGAD DASHED LINE 
PR INT ,SCR ;PRINT LINE 

JS: TYPE ,TIMSG3 ;TYPO INSTRUCTlONf 
MOV P5, IS ;SET SWITCH SETTING fOR MESG 
TYPE 

1$: .WORD a 
TVPE ,TIMSG4 iFINISH INSTRUCTIONS 
HOLD ;WAIT fOR OPERATOR 
CHECK ;CHECK FOR CONTROL 
PRINt ,$FF ;ISSUE FORM fEE~ 
PRINT ,TlMSGl ;PRINT REFERENCE LINE 
MOV P5, ?S ;S.T FORM FE.D LENGTH fCR MESG 
PRINT 

2$: .WORD 0 
PRI NT ,TIMSG2 ;FINISH MFSG 
CMP (R5)+,(R5)+ ;INC TABLE POINTER 
TST (R5) ;CHECK TABLE TO SEE IF DONE TEST 
SNE 3$ ;FINISH TEST 
PRINT ,SLF IADVANCE PAPER WMEN DONE 
JMP EXIT ;EXIT TEST 

4$: .ASCIZ I 3 I ;FORM FEED SWITCH SETTINGS 
.ASCIZ 13.51 
.ASCIZ 141 
.ASCIZ 15.51 
.ASCIZ 161 
.ASCIZ I 1 I 
.ASCIZ I B I 
.ASCIZ 18.51 
• ASCIZ III I 
• ~SCIZ /12 I 
• ASCIZ 114 I 
.WORD 0 HND OF TABLE 
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003262 
003264 
003272 
003214 
003300 
00"02 
003304 
003312 
003320 
00,,22 
003330 
003336 
003340 
003246 
003350 
003354 
003360 
003364 
003370 
003376 

003400 
003404 
003406 
003412 
003414 
003416 
003420 
003422 
003426 
003430 
003434 
003436 
003442 
003444 
003450 
003452 
003460 
003462 
003466 
CC3470 

104413 
0]2737 
005004 
105737 
001417 
OC2407 
013737 
012777 
000427 
013717 
012777 
000420 
023727 
OC1406 
104414 
104401 
000137 
IC440] 
032771 
001774 

o t 27 02 
010200 
013701 
lC44]~ 
005301 
001407 
005200 
020027 
001371 
012700 
000766 
IC44]4 
005204 
105737 
001006 
032777 
001002 
000137 
005202 
0,0227 

003~00 

001155 

006611 
000100 

00ff12 
00010!: 

001142 

016134 
016134 
006644 
015253 
010000 

000041 

001150 

000177 

000040 

00lH2 

001155 

010000 

003500 

000177 

006610 

006606 
175620 

175606 
175576 

177510 

175544 

175462 

;1111111111111111111111111111111111111111111111111111111111111111111111 

; TES T 2 PRINT SPEED TI~ING 
; 
;A SWIRL PATTERN IS PRINTED FoR ONE FULL MINUTE 
;WHILE THE NUMBER OF LINES PRINTED IS COUNTED. 
;TIMING WILL BE DONE BY KWII-L/YWII-P CLOCK aT ION IF EITHER AVAILABLE. 
;OTHERWISE, MANUAL TIMING WILL FE USED TO OBTAIN APPROX. PRI NT TIMINGS. 
; 
;IF A HARDURE SWITCH REGISTER IS NOT AVAILABLE, THIS TEST 
;CANN~T BE RUN WITHOUT A CLOCK OPTION BEING AVAILABLE. THE 
;PROGRA~ WILL AUTOMATICALLY SKIP THIS TEST IF IT CANNOT BE RUN, 

;1111111111111111111111111111111111111111111111111111111111111111111111 

1EST2 : 

IS: 

4$: 

2$: 
3S: 

T2SP: 
1$: 
2S: 
3$: 

4S: 

5S: 

PRTHDR 
MOV 
CLR 
TSTB 
BEQ 
BLT 
M~V 
MOV 
BR 
MOV 
MOV 
BR 
eMP 
BgQ 
PH INT 
TYPE 
JMP 
TYPE 
BIT 

,BEQ 

MOV 
MOV 
HOV 
LOAD 
DgC 
BEQ 
INC 
CMP 
BNE 
MOV 
BR 
PRINT 
INC 
T5T8 
SHE 
BIT 
ENE 
JMP 
INC 
CH 

#5PD,TORTN 
R4 
CK.LAG 
4$ 
1$ 
MINCNT ,CNTR 
#8 lTE,@LKS 
T2S~ 

MINCNT,@CSBR 
#105,@PLKS 
T2SP 
SWR, #117 570 
2$ 
,T2EH 
,TnM 
EXIT 
,MANMSG 
#SWI2,@SWR 
3$ 

Hl,R2 
R2,RO 
WIDTH,Rl 

Rl 
4$ 
RO 
Ro,un 
3S 
#40,RO 
3S 
,$LF 
R4 
CKFLAG 
5S 
#SWI ,,@SWR 
5S 
SPD 
R2 
R2,#!77 

;PRINT TEST HEADER 
;SET TIME OUT RETURN 
;CLEAR L HIE cnUNT 
;TEST CLOC~ FLAG 
;NONE THENE, MANUAL TIMING 
; r.ll-p 
,SET KWII-L CLOCK COUNT 
; ENABLE CLOCK INTERRUPT 
;START PRINTING 
,S ET CLOCf COUNT 
; START CLOCK 
;START paINTING 
;CLECK SW REG ADR 

;CONTINH IF HARDWARE 
;PRINT ERRORS MESG 
;EXIT TEST 
;PRINT INSTRUCTIONS 
;SWI2 UP? 
;NO, WAIT FOR START 

;SET START CHAR 
;SET CHAR 
;SET COLUMN CCUNT 
;LOAD CHAR 
,DEC CHAR COUNT 
;BRANCH I~ DONE LINE 
;NEXT CHAR 
;CHECK CHAR 
;OK, cmlTINUE 
;SET CHAR = SPACE 
;CONTINUE 
;PRINT LINE 
;INC Ll"E COUNT 
;~SING CLOCK TIMING? 
;YES, BYPASS MANUAL TIMING 
;SWI2 DOWN? 
;NO, CONTINUE 
;YES, EXIT PRINTING ROUTINE 
;INC START CHAR 
;CHECK IT 
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003474 001343 
003476 000740 

003500 
003504 
003506 
OC3512 
003516 
003522 
003524 
OC,530 
003534 
003534 
003536 
003542 
003544 
003546 
C(3550 
003554 
003560 
003564 
C C 35 bE 
003572 
003576 
003602 
o C 3 f 04 
003610 

012700 
104415 
104401 
lC4414 
105737 
001004 
104401 
lC441' 

010446 
004737 
104417 
010446 
104405 
lC4414 
104401 
013146 
104405 
104401 
013746 
004737 
104417 
1C4414 
00013~ 

000177 

015470 
015470 
001155 

015511 
015511 

012650 

015522 
015522 
001150 

01!:551 
001150 
012650 

015551 
006644 

SNE 
BR 

IS 
T25P 

;OK, CONTINUE 
;RESET START CHAR 

;11111111111111111111111111111111111111/1111111111111111111/11111111111 

;ROUTINE TO PRINTITYPE MEASURED PRINT SPEED ~OR TEST 2. 

;1111111111111111111111111111111111111111111111111111111111111111111111 

SPD: 

IS: 

MOV 
LOAD 
TYP" 
pp INT 
TST? 
8NE 
TYPE 
PH INT 

MOV 
JSR 
CNLOAD 
MOV 
TYPOS 
PRINT 
TYPE 
MOV 
TYPDS 
TYPE 
MOV 
JSR 
CNLGAD 
PRINT 
JMP 

#111,RO 

PRSPI 
,PRSPl 
CHLAG 
1 $ 
,PRSP2 
,PRSP2 

R4,-(SP) 
~C,SSR2D 

R4,-(SP) 

,PRSP3 
,PRSP3 
WIDTH,-(SP) 

,PRSP4 
~IDTH,-( SP) 
PC,SSR2D 

,PRSP4 
EXIT 

; 5ET RUE OUT CHAR 
;CLEAR CHAR 8U,'FER 
;START MESG 

;USING CLOCR? 
;YES, BRANCH 
;AOD WO~D "APPROXIMATELY" TO MESG 

;;PUSH R4 ON STACK 
;CONVFRT ~ 
;LDAD # 
;;PUSH R4 ON STAcr 
;TYP" # 
;LOAD MOR, OF MF.SG 

; #COLDMNS ON STACK 
;TYPE # 
;TYPE END OF MESG 
;# COLUMNS nN STACK AGAIN 
;CONVERT f 
;LOAD ~ 
;PRINT MESG ON LAl80 
IEXIT TEST 
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003614 
003616 
003622 
003626 
OC3630 
003634 
003636 
003640 
003642 
003644 
003646 
003652 
OC,654 
003656 

104413 
012703 
012702 
010300 
0137Cl 
104415 
000300 
005301 
001314 
000303 
104414 
005302 
OC1364 
000137 

052452 
000020 

001loC 

001162 

006644 

.SSTTL PRINTING TESTS 

;11111111111111111111111111111111111111111111111111111IIIIIIIIIIIIIIIII 

;TESTlO - DATA TRANSFER PATHS TEST 
; 
;THIS TEST PRINTS 16 LINES Of ALTERNATING ··S AND U·S IN A CHEC~ERBDARD 
;PATTERN 

;lllllllllflllllllllllllllllllllllllllllllllllllllllllIIIIIIIIIIIIIIIII 

TEST2~: PRTHoR ;PRINT TEST HEADER 
MOV /#"*U,R3 ;SET fIRST CHAR PAIR 
MOV #16.,R2 ;SET LINE COUNT 

1$: MOV R3,RO ;SET CHAR PAIR 
MOV WIDTH, R1 ;SET COLUMN COUNT 

2$: LOAD ;LoAD CH AR 
SWAB BO ; SET NEXT CHAR 
DEC R1 ;DEC COLUMN COUNT 
SNE 2$ ;FINISH LINE 
SWAP R3 ;SET NEXT LINf START CHAR 
PRINT ,SLF ;PRnT LINE 
DEC n ;DEC LINE COUNT 
BNE 1 S ; fIN ISH TEST 
J~P EX IT ;F.XlT WilE!' DONE 
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003662 104413 
003664 01370] 001150 
003670 012100 000060 
CC,674 1C4415 
003676 005301 
003700 001405 
003702 0127 00 000040 
OC3706 1C4415 
003710 005301 
003712 00136f 
003714 104414 001lb4 
003720 0127 C? 000002 
003724 0127 00 000040 
003730 01020] 
003732 00530] 
OC3734 1C44H 
003736 0127 00 000130 
003747 104410 
003744 104414 001164 
CC3750 Of210 OOCOCl 
003754 020237 OOllSO 
003760 1017 61 
003162 10441' 001162 
CC,16~ OC0131 006644 

;fllllllllllllllllllllllllllllllllllllllllllllllllllllIIIIIIIIIIIIIIIII 

;1E5T21 - HEAD POSITIONING TEST 

ITHIS TEST PRINTS A SINGLE LINE OF ALTERNATING 0·5 AND SPACES 
;THEN fILLS I" THE SPACES WITH X·S ONE AT A TIME. 

;11111111111111111111111111111111111111111111111111111111111111/1111111 

TE5T21: PRTIIDR ;PRINT TEST HEADER 
MOV WIDTH,PI ;SET COLUMN COUNT 

IS: MOV #60,PO ;SET CHAR 
LOAD ;LOAD CHAF 
DEC R1 ;DEC CHAR C~UNr 
BEQ 2$ ;PRINT LINE WHI':N LOADED 
MeV #40,RO ;SET SPACE CHAR 
LOAD ;LOAD SPACE 
DEC R1 ;DEC CHAR COUNT 
BNE 1 $ ;F INISH LINE 

2$ : PRBT ,SCR ;PRINT LINE 
MOV jt2,R~ ;SET fIRST CHAR caUNT 

3$: MQV #40,RO ;SET SPACE CIIAR" 
MOV R2,R1 ;GET CHAR COUNT 
DEC R1 ;SUBTRACT ONE 
MtOAo ;LOAiJ SPACES 
MOV #. X, RO ;SET X CHAR 
LOAD ;LOAD X 
PRINT ,$CR ;PRINT LINE 
ADD 1t2,R2 ;A[)D L TO CHAR COUNT 
CMP ",",WIDTH ;DONE LINF? 
BLOS 3$ ;NO, FINISH LINE 
PRINT ,SLf ;YES, ADVANCP. PAPER 
JMP EXIT ;EXIT TEST 
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003712 10441~ 
003774 012102 000002 
0~4000 0137C1 00115t 
004004 020121 000177 
004010 003402 
004012 01210] 000177 
OC40H 104414 0040,4 
004022 005301 
004024 001405 
OC4C2f 012700 OOOC55 
004032 104415 
004034 005301 
004036 001367 
OC4040 1C441~ 001162 
004044 00530' 
004046 001354 
004050 000131 006644 

004C54 004057 000134 

111111111111111111111111111111111111111111/1111/1111/11/11/111/111//1/1 

IT£5T22 - BACKSPACE TEST 
; 
12 LINES Of X'S INTERSPACED WlTP CASHES WILL BE PRINTED BY PRINTING A SLASH, 
;EXECUTING A BACK~PACE, AND THEN PRINTING A BACKSLASH TO 
;Ca~PLF.TE EACH X CHAR. 
;A MAXIMUM Of 127 COLUMNS WILL BE PRINTED BY THIS TEST. 

;/1////////////////////////////1/1/////////////////////1/11//1///1//11/ 

TEST22: PRTMDR IPRINT TEST HEADER 
MOV ff2,R2 ;SET LINE COUNT 

1$: HOV WIDTH,R1 ;SET COLU~N COUNT 
CMP R1,ijl27. I CHECK ff COLUMNS 
BLE 2S ;GREATER THAN 127? 
MOV #127.,R1 ;YES, SET TO 1<7 

2$: PPINT ,IDS ;LOAD SLASH-BS-BACKSLASH 
DEC Rl ;DEC CLOUMN COUNT 
aEQ 3$ ;PRINT LINE IF DONE 
MOV ~55, R C ;SET ASCII OF DASH 
LOAD ILOAD DASP CHAR 
DEC R1 ;DEC COLUMN COUNT 
aNE 25 ;FINISH LINE 

3S' PRINT ,SLF ;PRINT LINE 
DEC R2 IDEC LINE COUNT 
BNE 1$ ;F INISH TEST 
JMP EXIT ;EXIT TEST 

lOS: .A5CIZ (57)(10)(134> 

• EVEN 
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004060 104413 
004062 012700 000040 
ONC6f 0127 0 1 OCOO:t 
004012 104416 
004074 104414 001162 
004100 005200 
C04102 020C :;;'1 000!71 
004106 001367 
004110 000137 006"44 

/1//111/1/1/////111/1/111/111//111/1111111//11/11111///1/11/11/1//11111 

;1E5T23 - CHARACTER GENERATCR TEST 
; 
;THIS TEST PRINTS A SINGLE LINE (30 CHARACTERS LONG) OF EACH PRINTABLE CHAR 
IPRECEDED BY A LIIiE OF ALL SPACES 

;1/1/1////1/////1///1/11////1/11////////11//1/111/11//11111//11/1/11/11 

TEST23: FPTPDR ;P.INT TEST HEADER 
MOV #40,RO ; SET FIRST CHAR 

15: MOV ~~O.,Rl ; SET CHAR COUNT 
MLOAO ;LOAD LINF 
PP lilT ,5LF ;PRINT LIIiE 
INC RO ;SET NEXT CIIAR 
C~P BO,Hl77 /CHAR = RUSOUT? 
BNE 15 ;NO, fINISH TEST 
J~P EX IT ;EXIT TEST 
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004114 
004116 
004122 
004126 
004132 
004136 
004140 
C04142 
004146 
004150 
004152 
004154 
004156 
004162 
004164 
004166 
004172 
004116 
OC4200 
004202 
004204 
004206 
004210 
004214 
004216 
004222 
004:124 
004226 
004232 
004236 
004240 
004242 
004246 
004:150 
004256 
004260 
004264 
004270 
004212 
004214 
or4:;16 
004302 
004304 
004310 
1)C4,12 

104413 
012102 
01210~ 
013701 
012103 
160103 
005004 
1E270~ 
002402 
005204 
000773 
OC500? 
162701 
005401 
160301 
004737 
013701 
010200 
lC441~ 
005301 
001407 
005200 
0200:;1 
001311 
012700 
000766 
010301 
004137 
104414 
005,C~ 

003015 
105137 
001006 
032111 
001002 
000131 
012105 
00500:! 
000401 
060403 
013101 
005202 
020227 
001322 
012102 

000041 
000036 
001150 
000377 

OOC035 

000377 

004320 
001150 

000111 

000040 

004320 
001162 

001154 

040000 

006644 
000036 

001150 

000177 

000041 

114664 

""11111111111111111111"1111111111111111111111111111"1111"111111111 

;TEST24 - NON-PRINTABLE CHARACTER TEST 
; 
)THIS TEST PRINTS A 30 LINE SWIRL PATTERN WITH NON-PRINTABLE CHARACTERS 
;LOADED BEFORE AND AFTER THE PRINTING CHARACTERS TO TEST ALL AREAS OF THE 
IChA~ACTEP BUFFER IN THE LA1BO. IF THIS TEST IS LOOPED ON, THE SWIRL 
;PATTERN WILL CONTINUE, 30 LINES PRINTED EACH TIME THE TEST IS LOOPED. 

JlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111111111 

TEST24: PRTHDR 
MOV 
HDV 
HOV 
NOV 
SUB 
CLR 

2$: SUB 
BLT 
INC 
BR 

3$: CI.P 
4$: SUP 

NEG 
SUB 
JSR 
MOV 
HOV 

5$: LOAD 
DEC 
BEQ 
I~C 
eMP 
ENg 

, ~~v 
6$: HOV 

JSR 
PRINT 
DEC 
aGT 
TSTfl 
aNE 
eiT 
SNE 
JMP 

1$: MOV 
CLR 
BR 

as: ADD 
9$: YOOV 

INC 
CMP 
BNE 
MOV 

841,R2 
nO.,R5 
WIDTH,Rl 
#?~5., R3 
Rl,R3 
R4 
.29.,R3 
3$ 
R4 
2$ 
R3 
.255.,Rl 
Rl 
R3,Kl 
PC,IO$ 
WIDTH,Rl 
R2,RO 

Rl 
6$ 
RO 
Ro,al11 
5S 
,40,RO 
55 
R3,Rl 
PC,lO$ 
,$LF 
R5 
B$ 
TLOOP 
7$ 
#SW14,@SWR 
7$ 
EXIT 
#30.,R5 
R3 
9$ 
K4,K3 
WIDTH,Rl 
R2 
P2,tt77 
4$ 
#41, R2 

;PRINT TEST HEADER 
;SET START CHAR 
;SET LINE COUNT 
;GET COLUMN COONT 
) SET BUFFER SJZE 
;SUPTRACT COLUMNS COUNT 
;CLEAR CHAR INC COUNT 
;DIVIDE NON-PPINT CHAR COUNT BY 29 

;R4 = NON-PRINT CHAR INC COUNT 

;CLEAR NON-PRINT CHAR COUNT 2ND BLOCK 
)CALCULATE # NON-PRINT CHARS, 1ST BLOCK 

;LOAD 1ST BLOCK OF NON-PRINT CHARS 
;SET ~ PRINTABLY. CHARS (COLUMN COUNT) 
)SET FIRST PRINT CHAR 
;LOAD PRINTABLE CHAR 
;DEC CHAR COUNT 
;SRAHrH IF DONE PRINTABLE cnARS 
;NEXT CHAR 
;C~ECK caAR 
;OK - CONTINUE 
;RESET CHAR = SPACE 
;CONTINUE 
;SET , NON-PRINT CHARS, 2ND BLOCK 
;LOAD 2ND BLOCK NON-PRINT CHARS 
;PRJNT LINE 
;DEC LINE COUNT 
;CONTINUE TEST 
;LOOP ON TEST? 
;YES, INITIALIZE 
;LOOP ON TEST? 
;YES, INITIALIZE 
;EXIT TES! 
;RESET LINE COUNT 
;CLEAR NON-PRINT CHAR COUNT 
)CONTINUE SWIRL 
;INC NON-PRINT CHAR COUNT, 2ND BLOCK 
;RESET COLUMN COUNT 
;INC START CHAR 
;CHECK START CHAR 
;OK, CONTINUE 
;RESET START CHAR 
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004316 000717 

004~20 
004322 
004324 
004326 
0~4:30 
004332 
004334 
004336 
004,42 
004344 
004350 
OC4:!52 
004156 
004360 
004364 
004,6£ 
004372 
004374 
004400 
004402 
004404 

0057Cl 
001430 
005000 
104415 
OC5301 
003424 
005200 
020027 
OCI1H 
020027 
001111 
0200:;7 
00116f 
020027 
001163 
0200.7 
001160 
020027 
001751 
OC075l 
000207 

000007 

000010 

000012 

000014 

00C015 

000040 

BR 4$ JCCNTINUE 

;1111111111111111111111111111111111111111111111111111111111111111111111 

;ROUTINE TO LOAD NON-PRINTAELE CHARACTERS FOR TEST 24. 

;1111111111111111111111111111111111111111111111111111111111111111I11111 

I~S' 

11$: 
125: 

13$: 

14$: 

TST 
PF.Q 
CLR 
LOAD 
DEC 
eLE 
INC 
CMP 
BE~ 
CMP 
BEQ 
CMP 
P,Q 
C~F 
BEC 
CMP 
PEQ 
C~P 
e,Q 
BR 
R!S 

Rl 
14$ 
RO 

R! 
14$ 
RO 
RO,., 
13$ 
Ro,no 
13$ 
RO,~12 
13$ 
RO,1I14 
13$ 
RO,H5 
13$ 
RO ,#40 
11$ 
12$ 
PC 

;TEST CHAP COUNT 
;RETURN IF ZERO 
;SET FIRST lION-PRINT CHAR 
;LOAU CHAR 
;DEC CHAR COUNT 
)RETURN IF DONE 
JNEXT C~AR 
,CHAR = BELL ? 
; YES, NEXT CHAR 
;CHAR = BS? 
IYES, NEXT CllAR 
;CHAR = LF? 
)YES, NEXT CMAP 
;CMAR = H? 
;YES, NEXT CHAR 
;CHAR = CP? 
;YES, NEX! CHAR 
;CHAR = SPACE? 
;YES, RESET CMAR 
;CONTINUE 
;RETURN 
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;1111111111111111111111111111111111111111111111111111111111111111111111 

;TEST25 - "UrfER TEST 

ITHIS TFST CHEC~S THE CHARACTER BUfFER OF THE LAIBO WHILE PRINTING 
;FOUR LINES Of NUMBERS (WITH 2 fLANK LINES BETWEEN THE FIRST AND SECOND 
;LINE). THESE LINES CAN BE USEr TO CPECK TPE PROPER PRINTING WIDTH. 
;ANY E PRINTED INDICATES AN INC(RRECT LOAD O~ BUFFER ACTION. 

;1111111111111111111111111111111111111111111111111111111111111111111111 

004406 104413 TEST25: PRTHDR ;PRINT TEET HEADER 
004410 012101 000020 MOV #16., Rl ; SET CHAR COUNT 
004414 012700 000105 MOV #oE,RO ;SET E CHAR 
004420 104416 MLOAD ;LOAD BUFFER 
004422 012700 000177 ~CV #177,RO ;SET RUBOUT CHAR 
00442f 1C4415 LOAD ;CLEAR BUffER 
004430 005002 CLR R2 ;CLEAR CHAR COUNT 
004432 013701 001150 MOV WIDTH,Rl ;SET COLUMN COUNT 
004436 012700 000061 MOV #61,RO ,SET CHAR 
004442 lC4415 1$: LOAD }LOAD CHAR 
004444 005301 DEC RI ,DEC COLUMN COUNT 
004446 001414 BEQ 2S }PRINT LI~E WHEN LOADED 
004450 005202 INC R2 ; INC CHAR COUNT 
004452 0,02,7 000144 CMP R2,ff\00. ;DONE ONES? 
004456 002771 BLT IS ,NO, CONTINUE 
004460 012700 000063 MOV 463,RO ;SET NEXT CHAR 
004464 020227 000202 CMP R2,#l30. IDGNE 3'S? 
004470 002H4 BLT 1$ ;NO, CONTINUE 
004472 012700 000062 MOV #62, RO ;YES, SET NEXT CHAR 
004476 000761 BR 1$ ;CONTINUE LOArING CHARACTERS 
004500 104414 001162 2$ : PRINT ,SLF ,PRINT LINE 
004504 012101 000400 MOV #256.,Rl ;SET CHAR COUNT 
004510 0127 00 000105 MOV #'E,RO ,SET E CHAR 
004514 104416 MLOAD ;LOAD BUFFER 
004516 104414 001162 PitlNT ,$LF 'P~I'NT BLANK LINE 
004522 012101 000316 HOV ~254.,Rl ;SET CHAR COUNT 
004526 012700 000105 MOV # .. E, RO ;SET E CHAR 
004532 104416 MLOAD ;LOAD BOFFER 
004534 012100 000177 MOV #177 ,RO ;SET RUBaUT CHAR 
004540 1C4415 LOAD ;CLEAR BUFFER 
004542 104414 001162 PR INT ,SLF ;PLAN~ LINE 
004546 012701 000400 HOV #256.,Rl ;SET CHAR COUNT 
004552 012700 000105 ~~cv #oE,RO ;SET E CHAR 
OC4556 1C44lf HlOAD ;LCAD BUFFER 
004560 013701 0011,0 MOV WIDTH,Rl ;SET COLUMN COUNT 
004564 01270C 000060 MOV #60,RO ;SET CHAR 
004570 005002 CLR R2 ,CLEAR CIlAR COUNT 
C04572 lC4415 3S: LOAD ;LCAD CIlAR 
004514 005301 DEC Rl ;DEC rOLUMN COUNT 
004576 001407 BEQ 4$ }PRINT LINE WHEN LOADED 
004600 005202 INC ~2 ;r NC CHAR COUNT 
00H02 0202<7 00014:: eMP R2,ff99. ;DONE ZEROS? 
004606 002771 eLT 3S ;~O, CONTINUE 
004610 012700 000061 MOV #61, RO ;VES, SET NEXT CHAR 
004614 000766 BR 3$ ,CONTINUE 
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CCH16 1C441~ 001162 4$: PR INT ,$LF ;PIHNT LINE 
004622 012701 000400 MOV #'56.,Rl ;SET CHAR COUNT 
004626 012700 000105 MOV #' F.,HO ;SET E C~AR 
004632 1044H MLOAD ;LOAD BUFFER 
CC4€34 01210C COO177 ~OV ij171,RO ;SET PU80UT CHAR 
004640 104415 LOAD ,CLEAP BUFFER 
004642 012700 000060 MOV #60, HO ;SET CHAR 
004646 012102 000011 MOV #9. ,R2 }~ET GROUP COUNT 
CC4f52 0131CI 001150 MOV WIDTH,Rl ;SET CHAR COUNT 
004656 104415 55: LDAD ILOAD CFAR 
004660 00530' DEC H2 ;DEC GROUP COUNT 
004662 001010 oNE 1$ ;FINISH GROUP 
C,"4664 OC52CC INC PO ;SET NEXT CHAP 
004666 020027 000072 C~P HO, # 12 ;GCDD CHAR? 
004672 103402 BLO 6$ ;YES, CONTINUE 
004674 012100 000060 M[V #60,RO ;NC, RESET CHAR TO ZERO 
0(4700 0121C2 OOOCl; 65: MOV #10.,H2 ;RESET GROUP COUNT 
004704 005301 1S: DEC PI 'DEC CHAR crUNT 
004706 00136~ BNE 5$ ;FINISH LINE 
004110 104414 001162 PRINT ,$LF }PRINT LINE 
0[4114 012?C I 00040C MOV ij25~"Pl ;SET CHAR COUNT 
004720 012700 000105 MOV "'E,RO ;SET E CHAR 
004724 10441' MLOAD ;LOAD BUFFER 
00412. 012100 000061 MOV #61, R 0 ,SET CHAR 
004732 0137 C' 001150 MOV '.IOTti,RI ;SET CHAR COUNT 
004736 104415 8$: LOAD ,LeAD ClJAR 
004140 005200 I~C RO ;SET NEn CHAR 
004742 020027 000072 CMP RO,#12 ;GCOD CHAR? 
OC4746 1C34 C, BLO 9$ ; Y ES, CONTINUE 
004750 012700 000060 ~OV #60,RO 'RESET CHAF. 
00475' 005301 ,s: DEC Rl ; eEC CHAR COU"T 
004756 001307 BNE BS ,FINISH LINE 
oe4160 1[4414 001162 PH INT ,$LF ;PRINT LINE 
004764 000137 006644 J~P EX IT ,EnT TEST 
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OC~77C I C~~ I' 
OO~177 01270~ OO:.O~O 
OO~176 012707 OOOOO~ 

00'i002 011] on 
OG~C04 Ort~i? 
UO~OO6 013'101 00 11 ~o 
00'i017 10141', 
005014 OOOloe 
O~SO 16 OC53C) 
OO~O70 001174 
00 11022 00li1 :)/ 
00'>024 001401 
O(.5r. 26 10441 , COlIc. 
005037 OOO'1t~ 
005014 10441' 001162 
OO~OtlO 00 1,721 
OCSC~? or01~11" 

OO~O44 0001]7 006644 

OO'>O!IO Q2(} lot; 

OC~C".J 7 040r~r 

0050".J'I 0701 P 
o OfllPirl 021440 
00')000 000000 

1/" /" ////" ////1" /" /"" /////" //1//11 /" ///"" ///111 1/" //1" /" / 

iTEST2b - ~VfTFRINT TF.ST 
, 
}TI1IS TFST PHINTS fCUR LINES OF ALTFRNATING CPAHACTEHS ~ND SI'AC~S 
;IN A CIiEC~KRPQARO PATTERN. KArl' LIN' IS rH;PPRINTPIl TWlrE. 

il////////I/II//I////////I////I//////I//i//I///II/IIII/111111111111111/ 

Tr:::'T;f: PRTIIDP 
M1V 

IS: MflV 
"$ : MI'V 

nJ.~a 

~nV 

JS: I.I1AO 
~;WA ,1 
UEC 
P" 
IJFC 
\l ~~ Q 

I'P I NT 
PI} 

4S: PR I NT 
T~T 
IiR 

'J s: ,)1,11' 

os: • A f·r: 11 
• ASC II 
.. 1.::"11 
• A"r II 
.. ioIC~D 

UfiS,Pl 
U:1,R2 
(RJ),RO 
~s 
tI I DTIl, HI 

RO 
RI 
~s 
.7 
4$ 
,~CP 
2$ 
,$U' 
(R]). 
IS 
I': x 1 T 

/E / 
/ "I 
/" I 
I Of 

;PRINT TE~T liKAn~p 
'~ET TAPLF l'fJfNTEQ 
;SfT OVERPRINT rUUNT 
,G~'T CHA~ PAI~ 
;EXIT U' nONE T~~:)T 

'~~T rOLU~N CnUNT 
;I.DAD C,IA.P 
,SFT N~:~T CIlAW 
,nEC CIlLUMN COUNT 
'FINI~II I.INF 
;'Hr UVERI'HINT f:'IJUNT 
,HRANCI! IF nONF GHRPHINT 
;""INT I.INE 
,r:eWl' t Nfll-~ 
;PR''JT L1Nf 
;fNI":' TAR1.F rUfNTEH 
;Pldrn N~:Xr tINE 
; ,.). T T TF:iT 

;E~D OF TA!lU; 

MAINnt,t:-l1- n /,I.AF-1l MA(Vl1 )"1(100n) Ol-"AI~-'11 1'1:"', I'Ar.E 47 
DZl..AFli.Pll 7H-n:p-,', lr!,)/l PI/INT'Nr; Tr.:;T~; 

00',067 10'1111 
OO<,Oh'! 01]'101 00',1'10 
o r)'lO'/O I I 11 ~f 
00',0'11 004717 I) 1 )11',1) 

C r.'Jr.1f tr. ~ 41'/ 
00'1100 111177 000001 
00'11 f)" 101 ~O( 
{WI" Oil 01;1701 00001'1 
00',)1) Jil"l;1 nOnolo 
OO'd If· 10 I ~ 11 
00',1 LO 000"0"1 
I) C'J 1}7 01 'l7 0 1 0011',f 
OO'd Jr, 0)" 1)7 'IOOf)'J( 

nn'll ') 10.1(0) 
C pI) 1 l" 01 )'/01 ceQr"j' 
o I) ~J1 if 0 00'.,101 
oorl ,,, '} 01 non onn'l')·, 
O{}',14/, 104411 
o C 'j 1 ~j 0 III ~ (; 1 
nO'))',:1 11'nOO 00116] 
OQ'!1'jf, I04~1( 

IlO'd /)0 .0',., )l 
(J C'Il (;) OCP'17 
00',. f, 4 ()~Ol n OO~')1'1 

001) l'In 0(11 00) OO'l~ 

<: n'i 1 7 1 C I r r ')r: C4r, 
on')l7f, Qon 

oO·/Jon 

""11111111111111/11/11"111111111111111111111111"11"111111111111111 

}TI',:JT7'} - MIlI.TII'I.E I.INF "·f.EIl TI':;;1 

i 
;NIH1IlF.1-I I'PI~:TEIl INIJ'CATE~ NIJ"'flF~' r~ UN'" l'I',F:l~; FI;I.I.f\WTNI: TIIAT !.IIiF .. 
;OA:;nr:n f.iFl'f·:I~FNr.E 1.INfO:; AliI': I'ltl~T1"1I n, 1..10 1N I:IIF.O;INI; 1'.H'PFll 
}1.1NF n:rtl~;. 

""11111111111/1/11111111111111111/11111111111111111111111111111111111 

n::..T ;'/: "jl1'III)1< }PFT In H:,T IIF Alii':'" 
M'lV II', ~, '" 'I , ';I'T TAlqy 1't1'NTFl~ I, : /Allvn (II I), - ( :i 1') ; ~ 11'1 II f.'I~ 1I~' T II :;T hI''' 
,,~ !J Pf',~:JP)D }rt.NVF!~T " eN!.iJAI; ; 1.1;1\1\ tlllMIIFI' 
C~I'P (" '), H t 'TV'iT /I 
111.1,:; ;< ; "I< I NT FIII,I, II A :;'1 LHH If 0 1111 
/J"V II}'J .. ,lq ;"tT II A~: II I.I-"",I:TII 
Uq'l' (I) t)," 'I. ;':1"':"1( " ]I I. II ~; ~~ ;:)," 1111 'I - I'IJ I NT ) IJ IJA:ilH':; 
jll~ I' ,Ill I,ll Ii - I'I/INT )11 11 A::"~' .'; 

) 'I: tlf!V '.oj IIlTIl, II 1 , :;I-,T e!ll\l} rlllJ~T 

eVI' II 1, II :In. )"W'f'l( IT 
nil": I~ ,u" "ONT t Nil,," 
M(lV 11 1 1].,1'1 ;:;I':T Til Ie 

I',: IlFC III ,':UI'TII ArT 11~: f': 

4:, : I-\fIV 11'1',,110 ;:;,T r,\:;11 ,'PA II 
MI.LAD ,1.111\1/ II 1..:;11 1.1 NF 
MIlVJl ( II -~ ), p 1 ,Sj'T IF ':i1I1NT 
~tlV I' 'ju",un , ~FT U [IIAP 
MI,fllID ;1.111'11) I.F .. ,; 

T ~'.T II Cll l} 4 ; I N(' TAlIl,'" ,'rl1 NTI-:II 
I";T 1\ ,F I N I :;11 n::'T 
.I"'ll' I-:Y t T ,1,:)[ t T T1-' ';T 

'I) : ~ Ii VTE 1,),4,11.,1 h.,.l) .. ,O 

.r-:VF"I 
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illlllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111 

;TEST30 - nBBeN rEED TEST 
} 
;THIS TEST PRINTS A SINGLE COLU~N OF 24 LINES OF X'S DOliN T~E LEFT 
}HAND MARGIN 0, THE PAGE. 

illlllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111 

005200 lO441~ TEST30: PRT"DR ;PRINT TEST HEADER 
005202 012701 000030 MOV #24.,RI ;SET LINE COUNT 
005,0~ 1C4414 005222 IS: PRINT ,25 ;PRINT X - LF 
005212 005301 DEC in iDEC LINE COUNT 
005214 001374 BNE 1 S ;nNlSH TEST 
005216 000137 006644 JMP EX IT ;EXIT TEST 

005222 Or5130 000 25: .ASCIZ IX/<12> 

00522f • F.VEN 

illlllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111 

iTEST31 - oELL TEST 
i 
iT iiI S TEST WILL SOUNe 5 BELLS welLE PRINTING "BELL TEST" 

;1111111111111111111111111111111111111111111111111111111111111111111111 

005:2 2! IC44n TE5T31: PRTHDR ;PRINT TEST HEADER 
005230 104414 00'240 PRHT ,IS ;nc TEST 
00<;234 000137 005262 JMP S EOP ;£XIT TEST 

005240 o 41C C7 ~HI05 C03514 IS: .ASCI7 O>/BELL/<7>1 TEST/<7>(15)<7)<12)<7)<15> 
005?46 052040 05150S 003524 
005254 00341~ 003412 000015 

• EVEN 
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005262 
00526:> 
005264 
005270 
005276 
005300 
005302 
005304 
005306 
005310 
005312 
OC521€ 
005320 
005322 
005324 
cr5~215 

005330 
00'533< 
005332 
005334 
00,336 

000240 
005237 
04 213~ 
005327 
000001 
003013 
012137 
000001 
005300 
013700 
C0140~ 
000005 
004110 
000240 
00024r 
000240 

000137 
cr6f4' 
000000 

005336 
10CCOO 

000042 

C0533E 

.SBTTt E~D OF PASS ROUTINE 

})~*~~****.*******************.*********************** ******** ••• 
;"!NCRE~ENT TAF. PASS NUM8FR (SP,SS) 
i"IF THERES A "ONITOR GO TO IT 
i*IF THERE ISN'T JUMP TO EXIT 

.F.OP: 
Nap 
INC SPASS ;, INCREMENT THE PASS 
bIC HIOOCOO, SPASS ; ,OON-T ALLOW A NEG. 
DEC (PC). ;;LOOP? 

SECPCT: .WURD 1 
BGT SUiJAGN ; ;YF..S 
MOV (PC).,@(PC). , ,RESTORE COUNTF.P 

SENDCT: .WORD 1 
Sf-OpeT 

SGET42: M~V @H42,RO nGf.T MONITOR ADDRESS 

NUMaER 
NUMBER 

n::c SDOAGN ;ie~ANCH IF NO flONITOR 
RESET ;;CLEAR THE WORLD 

SENDA~: JSP P~,(RO) "GO TO MOIiITCR 
NOP ;;SA VF ROCM 
Nap ;.a'OR 
Nap n ACT 11 

$DCAGN: 
J~P @(Pq. i'R~TURN 

SPTNAD: ."ORD EXIT 
.PASS: .WOPD 0 ;,. NU~~E EP "I' PISSES 
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.saTTL aPTIaN TESTS 

; 1111111111111111111111111111111111111111111111111/11111111111111/11111 
; 
;TEST 50 - SECONDAPY CHARACTER SET 
; 
;1111111111111111111111111111111111111111111111111111111111111111111111 

0053~0 10~41~ TE,T50: PRTHOR ;PRINT TEST HEADER 
005342 012737 000004 005422 MOV #4,T50PCT ISET PAlR COUNT 
005350 104414 005424 1$: PRINT ,T50Ml ;PRlhT LEADER • 1 
005354 012737 000040 005440 MOV #40,CIlLD ISET CHAR (SET. 1) 
005362 004737 005442 JSP PC,PRTSET 'PRINT ENTIRE CHARACTER SET 
005366 104414 005430 PRINT ,T50M2 ;PRINT LEADER # 2 
005372 0127 J7 000240 005440 Hev #24C,CHLD ;SET CHAR (SET # 2) 
005400 004737 005442 JSR PC,PRTSET 'PRINT ENTIRE CHARACTER SET 
005404 104414 001162 rRI"T ,5LF ;BLAN~ LINE 
OC5410 005337 OC5422 DEC T50PCT ;DECREMENT PAIR COUNTER 
005414 001355 B~E IS ;CO~TINUE IF NOT ZERO 
005416 000137 00664' JMP EXIT ; EXIT TEST 

005422 OOOOOC T50PCT: 0 
005424 030443 000075 T50Ml: • ASCIZ 181=1 
005430 031043 000015 T50M2 : .ASCIZ 1#2=1 
005434 020040 000040 SP3: • ASCIZ I I ;! SPACES 
005440 ocooee CHLD: 0 ;CPARACTER HOLD 

005442 013701 001150 PRTSET: MOV WIDTH,Rl ;SET r.OLO~N COUNT 
005446 16270] 000003 SUB .3,Rl ;ADJUST COUNT 
005452 013700 005440 IS: HOV CHLD,RO ;FETCH CURRENT CHARACTER 
005456 104415 LOAD ;LOAD CHAR 
005460 005301 DRC Rl ;DEC CHAR COUNT 
005462 OC3412 f.LE 35 ;BRANCH IF # OF COLUMNS IS EXHAUSTED 
005464 005237 005440 2S: iNC CHLD ;INCREMENT CHAR 
005470 013702 005440 HOV CHLD,R2 ;COpy IT 
005474 042702 171600 BIC #177600,R2 ;STRIP LEFT BITS 
C05500 0227C7 00G177 CMP U77,P2 ;15 RESIDUE = 1777 
005504 001412 BP.Q 4S ;YES, BPANCH, LAST CHAR OF SET IS LOADE~ 
005506 000761 BR IS ;GC LOAD NEXT CHAR 
005510 104414 001162 35: PRINT ,SLY ;PRINT PARTIAL SET 
005514 013701 001150 MV WIDTH,Rl ;5ET COLU~N COUNT AGAIN 
005520 162701 000003 SUB #3,Rl ;AOJUST COUNT AGAIN 
005524 104414 005434 PRINT ,SP3 ;LCAD THREE SPACES 
0(5530 OC0755 B? 2S ICONTINUE LOADING SET 
005532 104414 001162 4$: ~n!JT ,SLF ;PPINT LINE 
005536 000201 RTS PC ;RETURN 
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.SBTTL MAINTENANCE AIDS 

111/ 111111111111111111111/ 11111111111111111111111111111/ 111111111I11111 

I1EST60 - LIFE TEST 

~THI 5 TEST PRINTS 2 t'ULL LINES CF EACII PRINTABLE CHARACTER 
;THE SECOND LINE IS OVERPRINTED 4 TI~P.S TO CONSERVE PAPER 
;AT THE E~IC O~ EACH PASS THROlJGH T~E ENTIRE P~INTABLE CHARACTER 
;SET, THE PASS COUNT WILL BE PRINTED ON THE LA leo. 

;1111111111111111111111111111111111111111111111111111111111111111111111 

005540 005037 005652 TESTfO: CLR P~SCNT ;CLEU PASS COUNT 
CC5~44 H441~ 1$: PRTHDR ;HINT TEST HEADER, FEED BLANK LINES 
005546 012700 000041 MOV n41,RO ;SET FIPST CHAR 
005552 013701 001150 2S: HOV WIDTH,Rl ;SET COLU~N COUNT 
005556 104416 MLOAD iLOAO LINF 
005560 H4414 GOllf 2 PRINT ,SL' ;PRINT LINE 
005564 012707 000005 MOV 1#5,R2 ;SET OVERPRINT COUNT 
005570 013701 001150 3$: MOV WIDTH,Rl ;SE! COLu!~N COUNT 
005574 104416 MLOAD ;LCAD LINE 
CC557E 1C441" 001164 PRINT ,5CR ,PRINT LINE 
005602 005307 DEC R2 ;DEC OVERPRINT COUNT 
005604 001371 e~E 3S ;FINISH OVERPRINT 
005606 104414 001162 PRINT ,$LF ;AOVANC~ PAPER 
005 f12 OC520~ INC PO I SET NEXT CHAR 
005614 020027 000177 CMP PO,NI77 iTEST CHAR 
005620 001354 BNE 2$ ;OK, CONTINUE 
005622 005237 005652 HIC PASCNT ;INC PASS CCUNT 
C(5f.26 lC4414 015102 PRINT ,PASMSG iLOAD PASS caUNT MESG 
005632 013746 005f.52 "uJV PASCNT,-(SP) ;;PUSH PASCNT ON STACK 
005636 004737 012650 JSR PC,SSB2D ICOHVERT # 
005642 104417 CNLOAD ,LOAD # 
OC5644 1(4414 001162 P~INT ,SLF ;PRINT MESG 
005650 000735 SR IS ;START NEXT PASS 
005652 000000 PASCNTI ,WORD 0 ;PASS COUNT 
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I111I1111111111111I1111111111111111111111111111111111111I11111111111111 

}TEST~l - SCOPE DRIVE ROUTINE 
i 
iTHI S TEST WILL LOAD A CHARACTEF SET IN SWITCH REGISTER BITS 0-6 
i IF S WITCH 9 IS DOWN, fULL LINES WILL BF LOADED & PRINTED (LF). 
IH SWI!CH 9 IS UP, THE CHAR WILL BE LOADED ONCE AND THE PROGRAM 
iWILL HALT. NO LINE FEEilS OR CARRIAGE RETURNS WILL BE SENT BY THE 
;PROGRA~. 

illlllllllllllllllllllllllllllllllllllllllll/IIIIII/Il/1111111111111111 

005654 lC44lJ TESTE!: PPTHDP ;PRINT TEST HEADER 
005656 00042, BR liS ;CHECK SWITCH REG FIRST 
005660 013101 001150 lOS: MOV WIDTH,RI iSET rOLUHN COUNT 
005664 011100 173252 IS: HOV @SWR,RO IGET CHARACTER 
005670 04210C 177600 SIC ~·CI 17, RO iHASK UN~ANTED AITS 
005614 104415 LOAD iLGAD CHAR 
005676 020027 000015 C~P RO, #15 iCHAR = CR? 
005702 001410 BEQ 11$ IYES, RESET ceLUMN COUNT 
005104 020C ;7 00001, CMP RO,#12 ;CHAR = LF? 
005110 001405 BEQ 115 IYES, RESET COLUMN COUNT 
005712 020021 000040 CMP RO, #40 ;NON-PRINTABLE C~AR? 
005716 103404 BLO 12$ IYES, DON·T DEC COLUMN COUNT 
0~5720 OC5301 DEC RI iDEe COLUMN COUNT 
005722 000402 ~R 12S ICONTINUE 
005124 013101 001150 11$: MOV WIDTH,Rl iRESET COLUMN COUNT 
005730 032711 001000 173204 12 S: BIT ffSW9,@SWR iTEST SWITCH 9 
005736 001407 BEt; 2S ;PRINT FULL LINE 
005140 000000 PALT lONE C~AR - HALT 
005742 000150 BR 15 IGET NEU CHAR 
005744 0051 C1 2S: TST Rl ;TEST COLUMN COUNT 
005146 003346 BGT 15 ;CONTINUE IF NOT DONE LINE 
005750 001403 BEQ 3S ;LOADED MORE THAN WIDTH? 
005752 012100 000171 flOV #l n,RO ;YES, CLEAR BUFFER 
005756 lC4415 LOAD 
005760 104414 001162 35: PP[~T ,SLF ;PRINT LINE, ADVANCE PAPER 
005764 000135 BR 10$ iCONTINUE 
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I1111111111111111111111111111111111111111111111111111111111111111111111 

;TEST62 - LINE PRINT TEST 

:THIS TEST P~INTS FULL LINES CONTINUGUSLY OF WHATEVER CHARACTER 
;I 5 TYPED ON THE CONSOLE rEYEOARD. TO CHANGE C~ARACTERS, RESELECT 
iTHIS TEST. AN ERROR HESG WILL BE PRINTED IF THIS TEST 15 SELECTED 
;AND .A CGNSOLE TERMINAL DOF.S NCT EXIST. 

;111111111111111111111111111/111111111111111111111111111111111111111111 

005766 104413 TE5102: PRTHDR ;PRINT TEST HEADER 
005770 1C5131 OClIn TSTE STPFLG iCHECK IF rERHI~AL EXISTS 
005174 10047' 8MI TERP iEXlT IF ~O~E 
005176 104401 015205 TYPE ,TCPAR ;TYPE itlSTR 
OO~O02 105771 173072 .is: TST8 @TK~ ;WAIT FCR KYBD FLAG 
00tC06 lC031~ BPL 2S 
006010 104410 CHErK iCHECK CHAR FrR CONTROL 
006012 011100 113064 MOV ~TKB,RO ;GET CHAR 
000016 010046 MGV RO,-(S?) ICHAR ONTO STAC~ 
OC6C20 OC4137 01 O~44 JSR PC, STVPEC iECHO CHA~ 
006024 012146 000200 ~HJV nCRLF,-(SP) ;SEND CP-LF 
006030 004131 010344 JSR PC,STYPEC 
006034 013101 001150 IS: Mev WIUTli,Rl I SET COLUMN crUNT 
cr€C4C 1C44H ~LOA~ ileAC LINE 
006042 104414 001162 PRINT ,SLE IPRINT LI~E 
00604~ 00011? BR 1 S ;CONTINUE 
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OCU50 
006052 
00605~ 
006060 
CCEC64 
006010 
006014 
00e016 
COEIOG 
006104 
006106 
006112 
CfE114 
006120 
006122 
000126 
OG6130 
006134 
006136 
006142 
006144 
006150 
006152 
006156 
00E162 

1t441~ 
105131 
100442 
104401 
1044CI 
105117 
100315 
104420 
01170r 
01004E 
004131 
10441! 
020021 
001003 
012146 
000413 
0200., 
00100~ 
01214E 
000405 
Oi007 
001347 
012146 
004131 
00074' 

001171 

015205 
0011EI 
113004 

11217E 

010344 

0~CC15 

000012 

OOOOli 

000015 

000014 

000200 
010344 

006164 104414 015225 
000110 000131 006152 

11111111111111111111111111111111111111111111111111111111111111111111111 

IT£ST63 - CHARACTER PRINT TEST 
I 
ITHIS TEST LOADS WHATEVER CHARACTER IS TYPED ON THE CONSOLE KEY!OARD 
no THE LUBO, CHARACTER BY CIUPlCTER. 
IIf TflIS TEST IS SELECTED AND A CONSOLE Tf.RMIUL DOES NOT EXIST, 
IAN ERROR MESSAGE WILL 8E PRINTED. 

I1111111111111111111111111111111111111111111111111111111111111111111111 

TESU3: PRTHDR 
TSTP 
8MI 
TYPE 
TYPE 

1$: TSTB 
BPL 
CHECK 
MOV 
Mev 
JSR 

~ LOAD 
CMP 
BNE 
~OV 
8R 

2S: CMP 
8NE 
MOV 
BR 

3S: CMP 
SNE 
MOV 

4$: JSR 
, 8R 

$TPFLG 
TERR 
,TCHAR 
,SCRLF 
@TKS 
1$ 

@TKB,RO 
RO,-(SP) 
PC,STYPEC 

RO,iCR 
2S 
'LF,-(SP) 
4S 
Ro,nF 
3S 
,CR,-(SP) 
4$ 
RO,~fF 
1$ 
ICRLF,-(SP) 
PC,STYPEC 
IS 

TERR: PRINT ,NCNSG 
JMP SELECT 

IPPINT TEST HEADER 
;CHEC~ IF TERI'IUL EXISTS 
I EXIT IF NONE 
HYPE INSTR 
lSEND CR-LF 
,WAIT FOR ~YBD FLAG 
,WAIT FOR FLAG 
ICHECK CHAR FOR CONTROL 
IGET CHAR 
;CHA~ ONTO STAC~ 
IEC'IO CHAR 
ILOAD CHAR 
;SEND LF AFTER CR 

'SEND CR AFTER LF 

;SHD CRL' AFTEP FF 

;CONTINUE 

;PRINT NO CONSOLE MESG 
;RETURN TO SELECT TEST (HALT) 
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006174 
006116 
006i02 
006204 
006210 
OH:;H 
006220 
00622~ 
00t226 
0~Ei32 
006234 

00b236 
006242 
006246 
006252 
006254 
006260 
0?6262 
006264 
OCE710 
006212 
006274 
006300 
006~02 
006306 
006310 
000314 
o C6! 16 
006322 
006324 
006330 
006332 
006336 

104413 
105131 
lC011n 
104401 
104401 
01ne! 
012700 
104415 
105111 
1CO~7~ 
104420 

011700 
0427 cr 
02270a 
001435 
0227Cr 
001440 
010046 
004131 
OC514E 
110021 
020027 
001003 
01274E 
000413 
020027 
001003 
01274E 
000405 
020027 
001336 
01214£ 
004137 

001113 

015415 
01546~ 
01E11 4 
000111 

1126~6 

112640 
l11EOC 
000001 

000002 

010344 

00001~ 

000~12 

000012 

000015 

000014 

000200 
010344 

I1111111111111111111111111111111111111111111111111111111111111111111111 
I 
ITEST 64 - SELECTED PATTERN PRINT TEST 
I 
;1) 
; 
I 

TYPE DESIRED CHARACTERS INCLUDING, WHERE APPROPRIATE, LAIBO 
PRINT COMMANDS (IE., LF OR CR eN FF). TERMINATE STRING BY 
TYPIIIG CTL-A. PRINTING WILL BEGIN. 

1 
lOR 
I 
;2) 
I 

TYPE A DESIRED PATTERN (TO FE AUTOMATICALLY REPEATED UNTIL 
PREVIOUSLY SPECIFIED # OF C~LUMNS HAS BEEN FILLED). 

1 
; 
; 

DC NGT INSERT ANY PRINT COM"ANDS. TF.HMINATE PATTERN BY TYPING 
CTL-B. AFTER PROPAGATING THE PATTERN TO THE PROPER • OF COLUMNS 
AN LF PPINT COM"AND WILL BE INSERTED AND PRINTING WILL BEGIN. 

I 
ITt 
;TG 
ITO 

STOP PRINTING AND ENTER A NFII PATTERN TYPE CTL-SPACE. 
SELECT A NEW TEST TYPE DELETE/RueOUT. 
CHAMG .. j OF COLUMNS TYPF. CfL-C. 

I 
;11111111111111111111111111111111111111111111111111111/11111111/1111111 

TEST64: PRTI'DR 
Tn3 
~!H 
TYPE 

ACCEPT: TYPE 
HOV 
MOY 
LOAD 

2$: TST9 
8PL 
C~F.CK 

H~V 

BIC 
CNP 
BEQ 
CMP 
BEQ 
MOV 
JSR 
TST 
MOYP 
CMP 
bNE 
MOV 
BP 

4$: CMP 
8NE 
MOV 
BP 

6S: eMP 
BNE 
MOV 

B$I JSR 

$TPFLG 
TER~ 
,T64~SG 
,TWeBEL 
UAPL64,RI 
Ul1,QO 

@TKS 
2S 

@TKO,RO 
1111600, PO 
#1,RO 
CTLA 
",PC 
CTLP 
RO,-(SP) 
PC,$TYPEC 
(SP)+ 
RO,(Rl)+ 
RO"CR 
4S 
WLF,-(SP) 
B$ 
RO,fLY 
6S 
,CR,-(SP) 
9$ 
RO"" 
2$ 
'CRLF ,-(SP) 
PC,STYPEC 

IPRINT TEST HEADER 
ICHEC' IF CCNSGLE TERMINAL EXISTS 
;EXIT IF HONE 
ITYPE BRIEF INSTRS 
IRING COHSGLE B€LL TWICE 
ISET POINTER LEFTMOST IN TABLE 

;RESET PRINTER BUFFER POINTER. 

;WAIT FOR CONSOLE KBD FLAG 
,CHECK FOP rao CONTROL CHARACTERS 
IANr CHECK SNITCHES ALSO. 
lSAME CHAM TO RO 
ISTRIP UNWANTED 8ITS 

IBRANCH IF CONTROL 

'~RANCH IF CONTROL 
;CHAR ONTO SUCK 
IECHO CHARACTER TO CONSOLE 
IADJUST STACK 
ICHAR TO PRINT TABLE 
;SEND LF AFTER CR (TO CONSOLE) 

ISEND CR AFTER LF (TO CONSOLE) 

ISEND CRLF AFTER FF (TO CONSOLE) 
;CONTINUE ACCEPTING PATTERN 
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006342 005726 TST (SP)+ iADJUST STACK 
000344 OC013f Ba 25 iCONTINUE ACCEPTING PATTERN 

006346 022701 016174 CTU: CMP ITA8L64,Rl iIF POINTER IS LEFTMOST 
000352 00144~ BEQ PRPAT iRESUME PRINTING PREVIOUS PATTERN 
0r,6~54 010137 006512 MOV Rl,ENDADR iCURRENT POINTER TO ENDADR 
006360 00044' ~R PRPAT ;GD PRINT NEW PATTERN 

006362 022701 016174 CTLB: CMP ITABL64,Rl iIF POINTER IS LEFTMOST 
C06~66 001437 BEQ PRPAT ;RESUME PRINTING PREVIOUS PATTERN 
006no 162701 016114 SUB ,TAAL64, Rl ;GET PATTERN LENGTH INTO Rl 
006314 013737 001150 006506 MOV WIDTH,COLr.TR ;GET # OF COLUMNS INTO COUNTEP 
006402 010137 006510 MOV Rl,CHACTR ,GET' OF CHARS INTO COUNTER 
006406 on701 016174 ACD ,TABL64,Rt ,RE-ESTABLISH POINTER 
006417 01270' 016174 MOV ,TABL64,R2 ,F.STARLISH SECONDARY POINTER 
00&416 163737 006510 006506 SUB CHACTR,COLCTR iREMAINING COLUMNS INTO COLCTR 
006424 112221 PRCPAT: Nova (R2)+,(Rl)+ ,PROPAGaTE PATTERN TO # OF SPECIFIED COLUMNS 
006426 005337 006506 DEC COLCTP 
006432 003001 BGT 1$ 
006434 000407 BR DUIICOL 
006436 005337 006510 IS: DEC CHACTR 
006442 OC1401 BE~ DUNPAT 
006444 000767 BR PROPAT 
006446 01270' 016174 DUNPAT: MOV ITA9L64,R2 iRE-ADDRESS PATTERN 
006452 0007E4 BR PROPAT 
00E~54 112121 OOOCl, OUNCtL: MOVP ,LF,(Rl)+ HNSERT LA1BO PRINT COMMAND 
006460 010137 006512 ~OV Rl,ENDADR 
006464 000400 BR PRPA! ,GO PRINT REPEATED PATTERN 

OC6466 0121Cl 016174 PRPAT: MOV 4TABL64,Rl ;SET POINTER LEFTMOST 
006472 112100 1$: MOVP (Rl)+,RO 
006~14 104415 LOAD ;LOAD CHAP (FROM RO) TO LA180 

HLSC CHX CONSOLE KBD AND CPU SWS 
OC647E 0,0137 00t512 ~MP Rl,ENDADR ;END OF TABLE DATA? 
006502 001771 BEQ PRPAT 'YES, PRINT IT OVER. 
006504 000112 SR 1$ iNO, CONTINUE LOADING LA180 BUFFER 

006506 000000 COLCTR: 0 'COLU~N COUNTER 
006510 oeoooe CHACTR: 0 ;CHARACTER COUNTER 
006512 010240 ~NDADR: #TABL64+44 ;HeLDS ENDING ADOR+l OF PRINT DATA. 

006514 005037 001120 TEST76: CLR SERSW ;CLFAR SliITCH (TO PARALLEL) 
006520 004737 001764 JSR PC,QUOI iINITILIZE ACTFST ANU SELECT DRIVER 
006524 OC4137 00,C3, JS~ PC,QU02 ;TYPE INTF MISC IF CONSOLE 
006530 000137 000644 J~P EXIT ;EXIT TEST. 

006534 012737 052525 001120 TE&T17: MOV #52525,SERSW ;SET SWITCH (TO SERIAL) 
OC6542 OC413~ 001764 JSR PC,GUOI ,INITILIZE ACTFST AND SELECT DRIVER 
006546 004737 002032 JSR PC,QU02 ,TYPE I~TF MISC IF CONSOLE 
006552 000137 000644 JMP EXIT i EXIT TEST 
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;1111111111111111111111111111111111111111111111111/11111111111111111/11 

.SBTTL CLOCK INTERRUPT SERVICE ROUTI~ES 

"/1111111111111/1111111 /11111111111111111111111111111/11111/11/1111111 

006556 004737 006614 DCI: JSR PC,SRDCI ;DISABLE ~Wll-P INTERRUPT 
000562 000117 000022 JMP @TORTN ,TIME OUT RETURN 

OCE566 005337 006E06 USAV: DEC CNTR ;DEC TIME COUNT 
006572 001401 BFC 1$ ;TIME OUT? 
006574 000002 RT! ;NC, RETURN 
OC6576 CC41~7 orH14 IS: JS? PC,S~DCI iDISABLE rlill-L INTERRUPT 
006602 000177 000002 J~F ~T;)PTlI ,TrUE OUT RETURN 

00~606 000000 CNTR: .WOR~ ;KWl1-L TIMING CCUNT 
0r,6610 OOOOOf TO~TN: .WG?D ;TIME OUT RETURN ADDRESS 

006612 007020 MINCNT: .~GP~ 7020 ;60 HZ LINE FPEQ. MIN'JTE r.OUNT 
;SET TO ~670(8) YOK 50 HZ. LINE FREQ. 

; '" 11111111111111111111111111111111111111111111111111111111111/1111111 

isuaROUTINE TO OISA8LE CLOCK OPTION INTERRUPTS 

illllllllllllllllllllllllllllllllllllllllllllllllllill11111111111111111 

006614 105131 001155 SRtCI: TSTB CKFLAG ;CHECK CLOCK OPTION FLAG 
006 F 20 OC141~ BH 25 ,RETURN IF NONE 
006622 002404 BLT 1$ ;PRANCR IF KWII-P 
006624 042771 000100 172106 BIC #9IT6,8LKS iDISA~LE ~NII-L INTERRUPT 
006632 000403 BR 25 ,RETURN 
006634 042717 000100 172272 1$: PIC "9lT6,@PLKS iDISAPLE ,WI1-P I~TERRUPT 
006642 000207 25 : RTS PC 
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11111111111111111111111111111111111111111111111111111111111111111111111 

.S8TTL TEST EXIT ROUTINE 

;1" 111111111 11111111111111111111'1'111111'" "1"" 1111 1"'" '" 1"'" 

006f44 004137 007140 EXITI JSR Pc,nBDF ICHECK FOR KYBD FLAG 
006650 032111 040000 172264 BIT UW14,@SWR ;LOOP ON TEST SWITCH? 
CC665f OClCH BNE 35 ;YES, RETURN TO TEST 
006660 032777 000400 172254 eIT #SW6,~SIIR ;UNT SW REG TEST SELECTION? 
006666 001031 BNE SELECT IYES, SEL~CT TEST (HALT) 
006670 1C51:;7 001154 TSTB TLOOP ;HBD CTRL - LOOP ON TEST? 
006674 001007 BNE 35 ,YES, RETURN TO TEST 
006676 105131 001153 TSTB TRONE ;KYBD CTRL - RUN TEST ONCE? 
006702 001402 BEQ 25 ;NO, CGNTINUE 
006104 OCOH7 007510 JMP TSEL ;YES, SELECT TEST 
006710 005237 001146 2$: INC STSTNM ;INCREMENT TEST NUMBER 
006714 013700 001146 35: NOV STSTNH,RO ;GET NEW TEST NUMBER 
00E720 QC630o. ASL RQ ;SET TABLE POINTER 
006722 005160 013356 TST TAT(RO) ;CHF.CK ADDRESS IN TABLE 
006726 003005 BGT 45 ;OK, GO TO TEST 
006730 001161 BEQ 25 IZERa, SKIP TEST 
OtE732 012137 OOOtiC 001146 MOV HO,$TSTNM ;END OF SEQ. - RESET TEST • TO 20 
006140 000165 SR 35 ,TEST NEW NUMBER 
006142 012106 001100 4$: MOV #STACK,SP ;RESET STACK 
006146 000110 013356 JMP @TAT(RO) ,GO TO TEST 
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.S8TTL ROUTINES TO SELECT DESIFED TEST 

II /1'111"11""1"""'/1"1"11"'1"1"11"1"'1'1'" 1111111/1/111/1 

;RuUTINE TO SELECT TEST FRO~ 511 REG, DITS 0-5 

II 1111'1'1"""1"11'1111111111"11111""1'11111/11'" 1111111/1111111 

006752 004137 00E6I4 S~LECT: JSR PC,S~DCI ;CLEAR CLOCK INTER 
006756 105037 001152 CLRP STRONE ;r.LEIR PROGRA~ CONTROL FLAGS 
006762 105031 001153 CLRB TRONE 
COE16~ !CSt 31 001154 CLRP TLOOP 
006772 004737 001140 JSR ?C,UBDF ;CHF-CK IF KYBD FLAG 
006116 000000 1$: HALT 'NO KYRD FLAG - HALT 

;WAIT fOR CPERATOR TO SELECT TEST 
;PRESS CONTINUE WHEN READY 

001000 032117 000400 112134 BIT #SIIB,@SIIR ;CHECr. SIiA 
001006 001403 BE~ 25 ;WANT TO RUN TEST ONCE' KALT 
001010 112731 117171 001152 MOV8 #-l,STRONE HES, sn FLAG 
OtlC16 01710r 172120 2$: MOV @SWR,PO ;NO, CHECK SII REG 
007027 042700 177700 BIC ""'~71,RO I~ASK BITS 0-5 
007026 010031 001146 MOV RO,51STNM ;SAVE TEST NUMBER 
007 e3:1 OC6nr ASt PO ;SET TABLE POINTE. 
001034 005160 013356 TST TAT(RO) ICHECK IF TEST IS IN TAELE 
007040 003144 BLE SELECT ;NOT THERE, GET NEW SELECTION 
001042 012106 001100 MOV #STACK,SP ;RESET STACK 
OC7r.4€ ccone 01335f JMP @TAT(PO) IGO TG SELECTED TEST 

11111111111111111111111111111111111111111111111111111111111111111111111 

;KuUTINE Tr CHECK FOR KYBD OR SW REG CONTPOL 
;CALL: CHECK 

, ;1111111111111111111111111111111111111111111111111111111111111111111111 

007C~2 OC413' 00114U $CHEC~: JSR PC,KYBDF ;CHECK F09 KYED FLAG 
007056 010046 MOV RO,-(SP) ;;PUSH RO ON STAC~ 
0070bO 005000 CLR KO ,CLEAR RO 
001062 032717 00040C 172052 BIT #swa,@SWR ,CHECK swa 
007010 001401 BEQ 1$ IBRANCH IF SW DOWN 
007012 005300 D~C RO ISET FLAG IF UP 
CC7C74 lL310n 00115:1 1$: CMPB STRDNE,RO ;CHANGE IN SWITCH? 
007100 00140:1 BEQ 25 )NO, RETURN (CHANGE TO 0402 TO DISA~LF sw 6) 
001102 000131 006152 JMP SELECT ;YES, SELECT TEST (HALT) 
001106 25: 
007106 012600 MOV (SP)+,RO HfOP STACK INTO RO 
001110 OOOOO~ RT! ;RETURN 
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H 1111111111111111111111111111111111111111111111111/ 111/ 1111111111/ 1111 

,ROUTINE TO WAIT FOP OPERATOR ACTION 

"",1,1,111111111111,1"1""1",111"1,1,,,,1,,,,,,111111111111111111 

001112 105137 001113 SHOLD: TSTP $TPFLG ,TERMINAL THERE? 
001116 100002 8PL 1$ ;BRANCH IF YES 
007120 000000 HALT ,HALT IF NO 
C07122 000405 DR 2$ ,RETURN ON CONTINUE SWITCH 
007124 104401 015144 1$: TYPE ,WTMSG 'TYPE WAIT MESG 
001130 105717 171744 3$: TSTB @TKS ;nBD FLAG? 
001134 100315 BPL 3$ ;ND, WAIT FOR FLAG 
00713~ 000002 2S: RTI ;PETURN 

; III 1111111111111111111111111111111111111111111111111111111111111111111 

,ROUTINE TO CHEC~ FOR KEYBOARD FLAGS 
;WHEN LOO~ING FOR CONTROL FROM THE CONSOLE DEVICE KEYBOARD 
'CALL: JSR PC,JYBDF 

;1111111111111111111111111111111111111111111111111111111111111111111111 

007140 105137 001173 KYBDf: TST8 $TPFLG ITERMINAL THERE? 
001144 100521 &MI 1$ ,NO, EXIT 
001146 lC5117 1117:a TSTB @TKS ;FLAG SET? 
007152 100124 6PL IS ,NO - EXIT 
007154 10440f 2$: RDCHR ;FLAG SET - READ CHAR 
007156 023121 001142 000116 CMP SWR,#SWREG ,USING HARDWARE SM REG? 
00164 0011 G1 BHE 4S ; aUNCH IF YES 
001166 022716 000007 CMP ,7,(SP) ,CHAR = BEL <007>? 
001112 001076 BNE 4$ ,BRANCH IF NOT 
C01174 OC51,[ 5S: TST (SF). ,RESET STAC~ 
001176 005031 007436 ,CLP 20S }CLEAR NEW SW SETTING 
001202 005031 001440 eLR 30$ ;CLEAR INPUT FLAG 
007206 104401 015122 TYPE ,DSMSGI }TYPE MESG 
001 <12 013146 000116 MOV SWREG,-(SP) ;;PUSH SWREG ON STACK 
007216 104402 TYPOC ,TYPE IT 
007220 104401 015132 TYPE ,DSMSG2 ;TYPE MORE OF MESG 
001224 10440E 95: aDCHR ,READ CHAR 
007226 02lt " 0000,5 CMP (SP),.25 ;CHAR = CONTROL-U ? 
001232 001003 eNE lOS IBRANeH IF NOT 
007234 104401 012242 TYPE ,$CNTLU }F-CHO CONTRCL-U 
001240 000155 SR 5$ ; RESTART ROUT INE 
007242 021621 000015 lOS: CMP (SP),#CR ICIIAR = CR7 
001246 001011 BNE 1$ ;BRANCH IF NOT 
007250 104401 001161 TYPE ,SCRLF ;ECHO CR-LF 
001254 OC513' 001440 TST 30$ ;CHECK INPUT FLAG 
001260 001460 SF-O 6$ ,LEAVE SW SETTINGS ALONE IF NO INPUT 
001262 013737 001436 000116 MOV 20S,SWREG ;SET NEW SW REG 
001270 000454 BR 6S ,RETURN T~ TEST 
001<72 02H<1 000012 1$: CMP (SP),nF ;CHAR = LF? 
007276 001011 eNE 8$ HRANCH IF NOT 
007300 104401 001161 TYPE ,SCRLF ;ECHo CR-LF 
007304 005131 007440 TST 30S ;C~ECK INPUT FLAG 
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007::10 001411 BEQ TSEL ,LEAVE sw SETTINGS ALONE IF NO INPUT 
007312 01373' 001436 000116 MOV 20S, SWREG ,SET NEW SW REG 
001320 000413 BR TSEL ;GO TO TEST SELECT (VIA KEYBOARD) 
007322 042116 111110 as: BIC #"C'/,(SP) }MASK DIGIT 
or1326 0E21lf OOOCH ADD 860,(SP) ;MAKE ASCII 
007332 00413' 010344 JSR PC,$TYPEC ,PRINT DIGIT 
001336 042116 111170 BIC ."C1 ,(SP) ;~AS~ DIGIT 
007342 006331 001436 ASL 20S ;SHIFT SWITCH SETTINGS FOR NEW ONE 
OC1346 or633' 0014H ASL 20S 
007152 006331 001436 1SL 20S 
007356 062631 001436 ADD (SP)+,20$ ,ADD NEW swarH 
007362 005231 007440 INC 30S ;SET INPUT FLAG 
007366 000716 ER 9S }CoNTINUE 
007310 02211E 0001 " 4$: CMP #111,(SP) ; CI' AR = RUBOUT? 
007374 001001 eNE 3S ;NC, CHECK AGAIN 
OC7"H GC0444 BR TSEL ;YES, GET TEST SELECTION (VIA KEYBOARD) 
007400 022716 000003 3S: CMP #3,(SP) ,r~AR = CNTL C ? 
007404 001416 BEQ nBOST ;YES, GET • COLUMNS 
001406 005716 TST (SP) '15 CUDE = NUL, IE., CTL-SPACE? 
OG7UO OClC04 bNE 6$ ;eRANCH IF NOT 
007412 02213' 000064 00114~ CMP #64, STSTNM ,IS THIS TEST 64 7 
001420 001402 SEQ 11$ ;BRANCH IF YES 
OC1422 OC5"~ 6$: TST (SP)' ; RESET STAC~ 
001424 00020' IS: RTS PC ;NO, RETURN 

001426 012106 001100 11$: MOV #STACK,SP ,FIX STACK 
0~1432 or01n 00e210 JMP ACCEPT ;TO WITHIN TEST 64 

00143~ 000000 .. OS: .WORD ;511 SETTInG INPt'T 
001440 000000 30S: .WDRD JlNPUT FLAG 
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007442 
007446 
007452 
007454 
007456 
007462 
007464 
CC7470 
007412 
007476 
007502 
Or750' 

007510 
007514 
007520 
007524 
007530 
007534 
007536 
007~40 

007542 
007546 
001552 
007554 
007560 
007562 
007566 
007570 
007574 
0075'/€ 
007600 
001602 
007604 
007HO 

004737 
104401 
104410 
OU60S 
0205,1 
003003 
020527 
103005 
104401 
104401 
000763 
010531 

004131 
105037 
105037 
le5037 
104401 
104401 
012605 
11250~ 

042100 
022700 
OCl1B 
020027 
1034€4 
0200,7 
101061 
042700 
006300 
006300 
006300 
112501 
042701 
Ol0127 

006614 
014751 

000204 

000002 

001160 
001161 

001150 

006614 
001153 
001154 
001152 
014767 

117600 
000003 

000060 

000067 

111170 

177600 
000060 

;1111111111111111111111111111111111111111111111111111111111111111111111 

}ROUTINE TO SET NUMBER OF COLUMNS fROM CONSOLE DEVICE KYBD 

}IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111111111111 

KYBDST: JSR 
TYPE 

25: RDDfC 
kOV 
C~P 
BCT 
CMP 
BHIS 

IS: TYPE 
TYPE 
BR 

3$: MOV 

PC,SRDCI 
,COLUMN 

(SP)+,RS 
R5,U32. 
1$ 
R5,ff2 
35 
,$QUES 
,SCRLF 
2$ 
RS,WIOTH 

;CLEAR CLOC~ INTER 
;TYPE CDLUMNS MESSAGE 
;GET # COLUMNS 
"POP STACK INTO RS 
ITEST ,IZE OF NUMBER 
ITOO BIG, GET AGAIN 
;TEST SIZE AGAIN 
}eHANCH If OK 
;INPUT ERROR - TYPE QUESTION MARK 

IGET INPUT AGAIN 
;OK, SAVE # COLUMNS 

11111111111111111111111111111111111111111111111111111111111111111111111 

,RUUTINE TO FETCH TEST • FROM CUNSOLE KEYBOARD 
;AND DETERMINE TEST ACTION. 
IToST NUMBER MUST BE OCTAL, FOLLOWED BY ONE OF THE 
IFOLLOWING CONTROL CHARACTERS: 

PEPIOO RUN TEST ONCE AND SELECT NEXT TEST 

LOOP eN SELECTED TEST 

STAqT TEST SEQUENCE WITH SELECTED TEST 

;1111111111111111111111111111111111111111111111111111111111111111111111 

TSEL: 

55: 

JSR 
,CLRB 
CLRB 
'LPE 
TVPE 
RDLIN 
MOV 
MOVB 
BIC 
CMP 
BEt; 
CMP 
BLu 
CMP 
BHI 
BIC 
ASL 
ASL 
ASL 
MUVE 
SIC 
CMP 

PC,SROCI 
TRONE 
TLOOP 
STRONE 
,SELTST 

(SP)+,R5 
(R5)+,RO 
U"C177,RO 
#3,ao 
KYBDST 
RO,#60 
4$ 
RO,H7 
4S 
n"C7,RO 
RO 
RO 
PO 
(R5)+,Rl 
#"CI11,RI 
RI,HO 

ICLEAR CLOCK INTER 
;CLEAR PROGRAM CONTROL FLAGS 

}TYPE SELECT TEST HESG 
;GET TEST SELECTION 
IIPOP STACK INTO R5 
;SET TEST # IN RO 

,CHECK IF CHAR. CNTL-C 
}GET « COLUMNS IF CNTL-C 
}CHF.C~ IF OCTAL NUMBER 
;NCT aCTAL - INPUT ERRO 

;NOT OCTAL - INPUT ERROR 
;UK - STOPE DIGIT 

;GET SECOND DIGIT 
;CHEC~ IF AN OCTAL DIGIT 
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007614 
007616 
007622 
o C7E 24 
007630 
007632 
CC7f36 
007640 
007644 
007646 
CC7f50 
007654 
007660 
007H2 
007€70 
007672 
007676 
00770' 
007104 
007112 
007714 
007720 
007722 
001726 
OC7732 
007136 
007742 

103446 
020127 
101043 
042101 
060100 
010031 
OC6,OC 
005760 
003432 
11250] 
042101 
020121 
001004 
112131 
000414 
042701 
022701 
001004 
1127:;7 
000403 
0227 C I 
001004 
0127 Of 
000170 
lC44C! 
104401 
000614 

000067 

17777C 

001146 

013356 

177600 
000056 

117777 

000040 
000114 

177717 

00012 : 

001100 
013356 
0011H 
001161 

001153 

001154 

IS: 

2$: 

3S: 

4$: 

ELO 
CMP 
BHI 
BIC 
ADD 
MOV 
ASL 
TST 
BLE 
~OVB 

BIC 
CMP 
B~E 
MOVB 
SO 
EIC 
CMP 
BNE 
MOVB 
BR 
CMP 
BNE 
MOV 
JMP 
TYPE 
TVP· 
BR 

4S 
RI,#67 
4S 
#"C7,01 
RI,RO 
RO,STSTNH 
RO 
TAT(RO) 
4S 
(R5)+,Rl 
n"CI71,RI 
RI,#56 
IS 
n-I,TRONE 
3S 
#BIT5,RI 
#'L,RI 
2S 
#-I,TLOOP 
35 
It" S,R1 
4$ 
ffSTACK,SP 
@TAT(RO) 
,SQUES 
,SCHF 
5$ 

;NOT OCTAL - INPUT ERROR 

;NOT OCTAL - INPUT ERRCR 
;OK - MASK DIGIT 
;~AKF COMPLETE TEST NUMBER 
;SAVE TEST NUMBER 
;SET TARLE POINTER 
}CHECK If TEST IS IN TABLE 
;NOT IN TARLE, GET NEW SELE~TION 
IGET r.ONTROL CHAR 
;MASK BITS 
}CHIR • PERIOD? 
}~O, CON~INUE CHoCK 
;YES, SET HAG 
ICONTINUE 

;MASK BIT (ALLOW OPPER OR LOWER CASE) 
JC!UR .:::: L? 
; ~O, CONTINUE 
;VES, SET FLAG 
;CCNTINUE 
;CrlA(( = S? 
,~O, InpUT ERPOP 
}RESET STACK 
}ALL OK - GO TO SF.LECTED TEST 
;INPUT ERROR 
}?RI~T QUESTION MARK 
}GET NEW INPUT 
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OC1144 
007752 
001160 
001162 
007766 
001172 
010000 
01C006 
010014 
010016 
010022 
010026 
010032 
010034 
010036 

01311~ 
032771 
001402 
10HOI 
011631 
162131 
117737 
0~2111 
001004 
004737 
104401 
OC5111 
100001 
104421 
000002 

010040 000000 
010042 000000 

001146 
002000 

001156 
010040 
000002 
000034 
020000 

010044 
001161 
171110 

171112 
171162 

010040 
010042 
171126 

) J **..- **** * ****** ********* *** ***** * ** **** **.,.. *****4t.,.. ******.***** *** 

.SUTTL ERRCR HANDLER ROUTINE 

;THIS ROUTINE WILL SAVE THE ERROR NUMBER AND THE ADR nF THE ERROR CALL 
;AND GO TO REPORT ON ERROR 
;THE SWITCH OPTIONS PROVIDED BY THIS ~OUTINE ARE: 
, SU5 1 HALT ON ERROR 
, SW13 1 INHIBIt ERROR TYPEOIITS 

SWI0 = 1 BELL ON ERROR 
; 
,CALL 
; ERROR 

$ERRCR: MOV 
BIT 
BEQ 
TYPE 

1$: MOV 
SUB 
MOVB 
BIT 
ENE 
JSR 
TYPE 

2$: TST 
BPL 
HOLD 

J$: RTI 

SERRfC: .WORD 
SIrENB: .WORD 

;ERROR = EMT , N = ERROR ITEM NUMBER 

STSTNM,@DISPLAY;DISPLAY TEST NUMBER AND ERROR FLAG 
#BITI0,8SWR 'BELL ON ERROR? 
1$ ;NO - SKIP 
,$BELL ;RING BELL 
(SP),$ERRPC ;GET ADDRESS OF ERROR INSTRUCTION 
.2,$ERRPC 
@$ERRPC,$ITEMR 
#BITI3,@SWR 
2S 
PC,REPORT 
,SCRLF 
@SWR 
3S 

;STRIP AND SAVE THE ERROR ITEM CODE 
;SKIP TYPEOUTS IF SET 
;SKIP TYPEOUTS 
;GO TO REPORT ROUTINE 

;HALT ON F.RROR IF SET 
;SKIP IS CONTINUE 
;nYWAMIC ~ALT 
;RETURN 

;LAST ERROR INSTRUCTION EXECUTED 
; lTF.M CODE 
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010044 
010050 
01CCS2 
010054 
010060 
010064 
OlCC6E 
010061 
010010 
010074 
01(100 
010102 
010106 
010112 
010114 
010115 
010116 
010122 
C 10126 
010130 
010136 
010140 
01CI42 
010144 

105137 
100435 
010C4f 
104401 
013746 
104403 

002 
001 

104401 
013146 
1C 44 C 2 
104401 
013146 
104403 

C03 
001 

104401 
013100 
OC6.CO 
016037 
104401 
000000 
012fOC 
000201 

001113 

015044 
001146 

015054 
010040 

01506~ 

010042 

015016 
010042 

013554 010140 

;1111111111111111111111111111111111111111111111111111111111111111111111 

;ERR~R REPORT ROUTINE , 
;ERROR MESSAGE WILL USE THE FOLLOWING FOR~: 
;TEST #XX, PC=XXXXXX, ERROR lXXX, MESSAGE »»»»»») 

JlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1111111111 

RF.PORT: TSTE 
8MI 
MOY 
TYPE 
MOV 
TYPOS 
.BYTE 
.BYTE 
TYPE 
kOY 
TYPOC 
TYPE 
MOV 
TYPOS 
.BYTE 
.BYTE 
TYPE 
MOV 
ISL 
MOV 
TYPE 

1$: .WORD 
MOV 

2S: RTS 

$TPFLG 
2S 
RO,-(SP) 
,ETSTNO 
STSTNM,-(SP) 

2 
1 
,PCNSG 
SERRPC,-(SP) 

,ERR 
SITEMB,-(SP) 

3 
1 
,ERRS 
SITEMB,RO 
RO 
EMAT-2(RO),lS 

o 
(SP)+,RO 
PC 

;TERMINAL EXIT? 
;Nt, EXIT 
J/PUSH RO ON STACK 
,TYPE FIRST PART OF ERRCR MESG 
;;PUSH STST"M ON STACK 
;TYPE TEST NUMBER 
Ina DIGITS MAX. 
;TYPE LEADING ZEROS 
;TYPE PART OF ERROR MESG 
;,PUSH SERRPC ON STACK 
;TYPE ERROR PC 
;TYPE MORE OF ERROR MESG 
n PUSH $ITEMB ON STAC~ 
;TYPE ERROR NUMBER 
;3 DIGITS MAX. 
;TYPE LEADIIIG ZEROS 
;TYP SPACES 
,GET ERROR NUMBER 
;SET TABLE POINTER 
'~ET ERROR MESSAGE ADR 
;TYPE ERROR MESG 

J/fOP STACK INTO RO 
;QETURN 
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010146 
010146 010046 
010150 010146 
010152 010246 
010154 010346 
010156 01044f 
010160 010546 
010162 016646 000022 
tlC166 01664£ 000022 
010112 01664~ 000022 
010116 016646 000022 
010202 000002 

010204 
010204 012666 000022 
010210 012666 000022 
010214 012666 000022 
010220 o 12E6t 000022 
010224 012605 
010226 012604 
010230 012603 
010232 012602 
010234 012601 
010236 012600 
010240 000002 

.SBTTL SAVE AND RESTORE aO-RS FOUTINES 

;;******-*********-*************************************-******** 
I"SAVE RO-R5 
; *CALL: '* SAVREG 
I'UPtN RETURN FROM SSAVREG THE STACK WILL LOOK LIKE: 
;* 
'*TOP---(+16) 
;* +2---(+18) 
1* +4---R5 
;* +6---R4 
1* +B---R3 
;*+10---ra 
;*+12---Rl 
'*+14---RO 

SSAVREG: 
HOV RO,-(SP) ;;PUS~ RO ON STACK 
MOV Rl,-(SP) ;;PUSH PI ON STACK 
MOV R2,-( SP) lIPUSR R2 ON STACK 
HOV R3,-(SP) ;;PUSH R3 GN STACK 
MOV R4,-(SP) ;;PUSH P4 ON STACK 
MOV R5,-(SP) npUSR R5 ON STACK 
MOV 22(SP),-(SP) ;;SAVE PS OF MAIN FLOW 
MOV 22(SP),-(SI') ; ~ SAVE PC OF MAIN FLOW 
MOV 22(SP),-(SP) n5AVE PS OF CALL 
MOV 22(SP),-(SP) i ,SAVE PC OF CALL 
RTI 

i'RESTORE RO-R5 
,'CALL: 
;* RESREG 
SRESHEG: 

~av (SP)+,22(SP) R~STOP E PC Of CALL 
MfiV (SP)+,22 (SP) RESTaRt; PS OF CALL 
Mev (SP)+,22(SP) R~STORE PC OF MAlN FLOW 
MOV (SP)+,22(SP) RESTORE PS OF MAIN FLOW 
~OV (SP)+,R5 FOP ST ACK INTO R5 
MOV (SP)+,R4 POP STACK INTO R4 
MOV (SP)+,R3 POP STACK INTO P3 
~OV (SP)+,R2 POP SHCK INTO R2 
MOV (SP)+,Rl POP STACK INTO Rl 
MOV (SP )+,RO POP STACK INTO RO 
RTI 
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010242 
010246 
010250 
010.52 
010256 
010260 
010262 
010264 
010266 
010212 
01C214 
010300 
010302 
010304 
OlC310 
010312 
010316 
010322 
010314 

010330 
010334 
010336 
010342 

010344 
010350 
010352 
010360 

H5131 00111" 
100407 
010046 
011ECO 000002 
112046 
001005 
005726 
012600 
0621lf. 000002 
000002 
1221lf 000200 
001004 
005726 
104401 001161 
0001t2 
004131 010344 
123126 001112 
001355 
013146 001110 

105366 000001 
00211~ 
004137 010344 
000712 

105111 
100315 
116611 
000201 

110534 

000002 110526 

.5B1fL TYPE ROUTINE 

IROUTINE TO TYPE ASCIZ MESSAGES, ~ES5AGE MUST TERMINATE WITH A 0 BYTE. 
;THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
;N"TE1: S~ULL CONTAINS THE CHARACTER TO dE USED AS THE FILLER CHARACTER 
INOTE2: SFILLS CONTAINS THE NUHFER OF FILLER CHARACTERS REQUIRED. 
INOTE3: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 
I 
; CALL: 

STYPE: 

IS: 

2$: 

3S: 

4$: 

5S: 
6$: 

1S: 

TYPE 

TSTB 
B~I 
MOV 
MOV 
MOVS 
BNE 
TST 
MOV 
ADD 
HTI 
CMPP 
BNE 
TST 
TYPE, 
EP 
JSR 
CMPS 
BNE 
MOV 

ORCA 
BLT 
JSR 
BR 

STYPEC: TSTB 
BPL 
MOVB 
RTS 

,MESADR 

$TPHG 
3$ 
RO,-( 5P) 
@2(SP),RO 
(RO)+,-(SP) 
4$ 
(SP) + 
(SP)+,RO 
#2,(SP) 

nCRLF, (SP) 
5$ 
(SP)+ 
SCRLF 
2$ 
PC, STYPEC 
SFILLC,(SP)+ 
2$ 
SNULL,-( SP) 

1 (SP) 
6$ 
PC,STYPEC 
7$ 

@STPS 
STYPEC 
2(SP),@STPB 
PC 

iMESADR IS ADDRESS OF FIRST CHAR IN ASCIZ STRING 

liS THERE A CONSOLE TERMINAL? 
I BRANCI! IF NO CONSOLE TERMINAL 
iSAVE RO 
I GET A DR OF ASCI Z STR ING 
IPUSH CPARACTER TO BE TYPED ONTO STACK 
;SR IF IT ISN"T THE TERMINATOR 
IIF TERMINATOR, POP IT OFf STACK 
;RESTORE PO 
;At:JUST R~TrJR~ PC 
;RETURtl 
ISRANCH IF NOT <CPLF) 

IPOP <CR><LF> EQUIV 
ITYPE CR-LF 
;GET NE~T CHAR 
IGO TYPE CHAR 
lIS IT TIME FOR FILLER CHARS? 
;IF NO GO GET NEXT CHAR 
;GET # FILLER CHARS NEEDED 
iAND THf. NULL CRAR 
lODES A NULL NEED TO BE TYPED? 
ISR IF NO - GO POP THE NULL OFF OF STACK 
1r.0 TYPE NULL 
ILGOP 

IWAIT UNTIL CONSOLE PRINTER IS READY 

ILGAU CHAR TO BE TYPED INTO DATA REG. 
; RETURN 
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010362 
01C~62 
010364 
010366 
01C~10 
010312 
010314 
010400 
01(404 
010406 
010410 
010416 
010420 
010424 
010430 
010432 
010436 
010440 
010442 
010444 
010446 
0104S0 
010452 
010454 
010456 
010460 
01C462 
010464 
010472 
010476 
010502 
010S04 
010506 
010~12 
010S14 
010S16 
010S20 
010S22 
010S24 
010S26 
010534 
01OS36 
010S40 
010S42 

010C46 
010146 
010246 
010346 
010546 
012146 
01660S 
100004 
00S40~ 
112166 
005000 
01210~ 
112723 
005002 
016001 
16010S 
002402 
005202 
000174 
06010S 
005102 
001002 
lC511E 
100401 
106316 
10300~ 
116663 
052102 
052102 
110223 
005720 
020021 
002146 
003002 
010S02 
000764 
10S1a 
100003 
116663 
105013 
012E05 
012603 
012602 

020200 
000020 

00005S 000001 

010S16 
000040 

010S66 

000001 111111 
000060 
000040 

000010 

111711 117176 

.SBTTL CONVERT BINARY TO OECIMAL AND TYPE ROUTINE 

" ••••• ****_ •• _.* •. ****.*._-*****--***.* ••• *****-***----** ••• _*.* 
;"THIS ROUTINE IS USED TO CHANCE A 16-8IT BINARY NUMBER TO 1 5-DICIT 
,"SICNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE 
;"NUMBER IS POSITIVE OR NECATTYF A SPACE QR A MINUS SIGN WILL BE TYPED 
I"BEFORE THE FIRST DICIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE 
;'REPLACED WITH SPACES. 
; *CALL: 
1* MOV NUM,-(SP) IIPUT THE 8INARY NUM9ER ON THE STACK 
;* TYPOS IICO TU THE ROUTINE 

STVPDS: 
MOV 
MOV 
MOY 
MOV 
MOV 
MOV 
NOV 
BPL 
NEG 
MOVB 

IS: CLR 
MOV 
MOVB 

2S: CLR 
HOV 

3$. SUB 
BLT 
INC 
SR 

4$: ADD 
TST 
BNE 
TSTB 
8MI 

5$: lSLB 
BCC 
MOVB 

6$: BIS 
1$: BIS 

MOVB 
TST 
CMP 
BLT 
BCT 
MOV 
BR 

8S: TSTe 
9PL 
MOVB 

~$: CLRB 
MOV 
MOV 
HOV 

AO,-(SP) 
Rl,-(SP) 
R2,-(SP) 
R~,-(SP) 
RS,-(SP) 
.20200,- (SP) 
20(SP ),R5 
1$ 
RS 
.'-,lISP) 
RO 
8$DBLK,P3 
" ,(R3» 
R2 
$DTRL(RO),R1 
R1,R5 
4$ 
R2 
3$ 
R1,RS 
R2 
5$ 
(SP) 
1$ 
(SP) 
6$ 
1(SP),-1(R3) 
"0,R2 
t' ,R2 
R2,(p3)+ 
(RO)+ 
RO,UO 
2$ 
BS 
R5,R2 
6$ 
(SP)+ 
9$ 
-1(SP),-2(R3) 
(R3) 
(SP)+,RS 
(SP)+,R3 
(SP)+,R2 

IIPUSH RO ON STACK 
IHUSH PION STACK 
IIPUSH R2 ON STACK 
;;PUSH R3 ON STACK 
IIPUSH RS ON STACK 
;;SET BLANK SWITCH AND SIGN 
IIGET THE INPUT NUMBER 
;;BR IF INPUT IS POS. 
;IMAKE THE BINARV NUMBER POS. 
;IMAKE THE ASCII NUMBER NEG. 
IIZEH~ THE CONSTANTS INDEX 
IISP-TUP THE OUTPUT POINTER 
IISET THE FIRST CHARACTER TO A BLANK 
I;CLEAR THE BCD NUMBER 
IIGET THE CONSTANT 
IIFORM THIS BCD DIGIT 
"BR IF DONE 
I;INCREASE THE BCU DIGIT BY 1 

;IADD BACK THE CONSTANT 
;;CHECK IF BCD DIGIT=O 
;;BLL THROUGH IF 0 
;;STILL DOING LRADING O'S? 
)J BR IF YES 
IIMSD? 
/lBR IF NO 
I;YES--SET THE SIGN 
;;MAKE THE BCD DIGIT ASCII 
;;MAKE IT A SPACE IF NOT ALREADY A DIGIT 
;;PUT THIS CHARACTER IN THE OUTPUT BUFFER 
IIJUST INCREMENTING 
;;CHECK THE TABLE INDEX 
I;CO DO THE NEXT DIGIT 
"GO TO EXIT 
;;GET THE LSD 
"GO CHANGE TO ASCII 
I;~AS THE LSD THE FIRST NON-ZERO? 
HeR IF NO 
;;YES--SET THE SIGN FOR TYPING 
;;SET THE TERMINATOR 
;;PQP STACK INTO P5 
I;POP STACK INTO R3 
;;POP STACK INTO R2 
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010544 
010546 
010SS0 
010SS4 
010~62 
010S64 
010S66 
010570 
010512 
010514 
010516 

012H1 
012600 
104401 
01666F 
0126H 
000002 
023420 
Oct7SC 
000144 
000012 
000004 

010516 
000002 000004 

SDTBL: 

SUBLK: 

MOV 
MOV 
TYPE 
MOV 
MOV 
RTI 
10000. 
1000. 
100. 
10. 
~1!LKW 

(SP)+,Rl 
(SP)+,RO 
,$D9LK 
2(SP)'4(SP) 
(SP)+,(SP) 

,;POP STACK INTO Rl 
IIPOP STlr.K INTO RO 
IINOW TYPE THE NUM8ER 
;;ADJUST THE STACK 

;;RETURN TO USER 
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010t06 
010El2 
010620 
010t24 
010630 
010632 
010640 
OIC646 
010654 
010656 
010660 
010662 
010666 
010670 
010t74 
010700 
010704 
010710 
010712 
010714 
010716 
010720 
010722 
010724 
010726 
010730 
010734 
010736 
010742 
010144 
010146 

01164f 
116637 
112637 
OE27H 
000406 
112737 
112737 
112737 
010346 
010446 
010546 
113704 
005404 
062704 
11 04 ~7 
113704 
01660~ 
005003 
OC6105 
000404 
006105 
006105 
0061O~ 
010503 
006103 
105337 
1000H 
042703 
001002 
0057 O' 
001403 

000000 
000001 
011033 
000002 

000001 
000006 
000005 

011033 

000006 
011032 
011031 
000012 

011032 

177770 

011031 

011031 
011033 
011030 

.58TTL BINARY TO OCTAL (ASCII) AND TVPE 

;;**~******************.**************~************-** *********** 
;"THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT 
;'OCTAL (ASCII) NUMBER AND TVPE IT. 
;·$TVPOS--~ENTER HERE TO SETUP ~UPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
;*CALL: 
;' 
;* 
;' 
;' 
;. 
;' 

MOV 
TYPOS 
.BYTE 
, BYTE 

NUH,-(SP) ;;NUMBER TO BE TYPED 
n CALL FOR TYPEOUT 
;;N=l TO 6 faR HUMBER OF DIGITS TO TYPE 
;;M=1 OR 0 

;;I=TYPE LEADING ZEROS 
;;O=SUPPRESS LEADING ZEROS 

~:STYPON---~ENTER HERE TO 
"STYPOS OR STYPOC 

TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 

,'CALL: 
;. 
;* ,. 

MOV 
TYPON 

NUM,-(SP) J/NUMBER TO BE TYPED 
;;CALL FOP TYPEOUT 

;'STYPOC---~NTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
;*CALL: 
;' MOV NUM,-(SP) ;;NUM"ER TO BE TYPED 
;* TYPOC ;;CALL FOR TYPEOUT 

STYPOS: MOV 
Mova 
Mova 
ADD 
aR 

STYPDC: NOVR 
NOVB 

STYPDN: MOVB 
~IOV 
MOV 

'I<OV 
Nova 
NEG 
ADD 
MOVB 
MOVB 
MOV 
CLR 

1S: ROL 
BR 

2$: ROL 
ROL 
ROL 
MOV 

3$: RDL 
UEca 
BPL 
BIC 
BNE 
TST 
BEQ 

@(SP),-(SP) 
1( SP),$OFlLL 
(SP)+,SOMODE+l 
#2, (SP) 
STYPON 
#l ,SO FILL 
#6,SIlMODE+l 
"5,$OCNT 
R3,-(SP) 
R4,-(SP) 
R5,-(SP) 
SOHODE<I,P4 
R4 
#b,R4 
R4,SOMOOE 
SOFILL,R4 
12(SP),R5 
R3 
R5 
3$ 
R5 
R5 
R5 
R5,P3 
R3 
$ONODE 
7$ 
#177770,R3 
4$ 
R4 
55 

;;PICkUP THE MODE 
nLOAD ZERO FILL SWITCH 
,;NUMBER DF OIGITS TO TYPE 
;;AOJUST RETURN ADDRESS 

;;SET THE ZERO FILL SWITCH 
;;SET FOR SIX(E) DIGITS 
;;SFoT THE ITERATION COUNT 
;;SAVE R3 
;;SAVE R4 
i;SAVE R5 
;,GFT THE NUMBER OF DIGITS TO TYPE 

;;SUBTRACT IT FOR MAX. ALLOWED 
nSAH iT FOR USE 
,'GET THE Z~RO FILL SWITCH 
;;PICKUP THE INPUT NUMBER 
,;CLEAR THE OUTPUT WORD 
,;ROTATE MSB INTO "CD 
;;GO DO MSB 
;;FORM THIS DIGIT 

;GET LSB OF THIS DIGIT 
)TYPE THIS DIGIT? 
; ep I F NO 
'GET RIO OF JUNK 
;TEST FOR 0 
;SUPPRESS THIS 07 
;eR IF YES 
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010750 
010752 
010756 
010762 
0107b6 
010772 
010776 
011000 
011002 
011004 
011006 
011010 
011C12 
011014 
011022 
011C24 
011026 
011027 
011030 
011e31 
011032 

005204 
052703 
052703 
110337 
104401 
105337 
003347 
002402 
005204 
000744 
0126 05 
012604 
0IUO? 
01666f 
012616 
OC0002 

000 
000 
000 
ooe 

000000 

000060 
000040 
011026 
011026 
011030 

000002 

011C34 004737 01131E 
011040 000137 000000 

000004 

4S: 

5S: 

7S: 

6S: 

8S: 

SOCNT: 
SDfILL: 
SOMODE: 

INC 
BIS 
BIS 
MOVB 
TYPE 
OECB 
BGT 
BLT 
INC 
RP 
~OV 
MOV 
MOV 
MOV 
~QV 

PT I 
HYTE 
.BYTO 
.BYTE 
• BYTE 
.WORD 

SLCU: JSR 
LDPTI': JMP 

R4 
1# "O,R3 
#. ,R3 
R3,as 
,as 
SOCNT 
2$ 
65 
R4 
2S 
(SP)+,R5 
(SP)+,R4 
(SP)+,R3 
2(SP),4(SP) 
(SP)+,(SP) 

PC,PSTAOR 
a 

;OON·T SUPPRESS ANYMORE O'S 
;MAKE THIS DIGIT ASCII 
)MAH ASCII IF NOT ALREADY 
;SAVE FOR TYPING 
)GO TYPE THIS DIGIT 
lCOUNT BY 1 
; BF IF MORE TO 00 
;BR IF DONE 
;INSURE LAST DIGIT ISN'T A BLANK 
.GO DO THE LAST DIGIT 
; RESTQP E R5 
;RESTORE R4 
;PESTORE R3 
)SET THE STACK FOR RETORNING 

1R£TURN 
;STOPAGE FOR ASCII DIGIT 
'TFR~INATOR FOR TYPE ROUTINE 
)GCTAL DIGIT COUNTER 
;ZERO FILL SWITCH 
IIIUMPER OF DIGITS TO TYPE 

RESTORE ADDRESSING TO FiRST PRINTER 
SWITCH TO EITHER PARALLEL OR 
SERIAL SINGLE-CHARACTER LOADER. 
THIS SW1TCH IS SET UP BY THE PROGRAM 
AT STARTUP PER THE CONTENTS OF SERSW WORD. 
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011044 
011046 
011054 
011060 
011062 
0110b4 
011066 
011012 
011016 
011100 
011104 
011106 
011110 
011112 
011116 
011120 
011124 
011130 
011132 
011134 

104420 
012131 
005111 
100002 
104024 
000423 
OC50 31 
005231 
001005 
005331 
001310 
104025 
000411 
105111 
10036~ 
110011 
005111 
100001 
lC402f 
000402 

011136 000000 
011140 000040 

011142 
011146 
011150 
011156 
011164 
011112 
011200 

011204 

005331 
003416 
062131 
062131 
062131 
00131 
000111 

000002 

000040 
110034 

011136 
011136 

011140 

167176 

167112 
167164 

001132 

000010 
000010 
000010 
000010 
171636 

011140 

001110 
001112 
001114 
001116 

.SBTTL ROUTINES TO LOAD CHARACTERS TO LA180 

;1111111111111111111111111111111111111111111111111111111111111111111111 

IROUTINE TO LOAD SINGLE CHARACTERS TO LAIBO PRINTER 
IUSING THE STANDARD PARALLEL INTERFACE 
;CALL: MOV CHAR,RO ,PUT CHAR IN RO 
I LOAD 
; 
;IF PRINTER DOES NOT GO READY ~ITHIN 9 TO 32 SECONDS 
;(DEPENDING ON CPU AND MEMORY TYPE) THE DIAGNOSTIC WILL 
;INDICATE AN ERROR - ERROR #24 - NOT READY. 

I1111111111111111111111111111111111111111111111111111111111111111111111 

PLOAD: 

1$: 
2$: 

3S: 

4$: 

5$: 
6$: 

CHECK 
MOV 
TST 
BPL 
ERROR 
BR 
CLR 
INC 
BNE 
UEC 
B~E 
ERROR 
BR 
TSTB 
BPL 
MOVB 
TST 
BPL 
ERROR 
BR 

,WORD 
.WORD 

NXtACR: DEC 
BLE 
ADO 
ADO 
ADD 
ADO 
JMP 

10$: RTI 

#40,6$ 
@LPS 
1$ 
24 
4$ 
5$ 
5$ 
3$ 
6$ 
1$ 
25 
4$ 
@LPS 
2$ 
RO,@LPB 
@LPS 
4$ 
26 
NXTADR 

o 
32. 

LPCTR 
10$ 
HI0,LPKS 
#10,LPKB 
nO,LPS 
#10, LPB 
@LDPTR+? 

ICHECK FOP CONTROL 
;SET DELAY LOOP COUNT 
;CHECK FOR ERROR CONDX 
HHNCn IF OK 
;PRINTER ERROR BEFORE LOAD 
; HI T 
;CLUP DELAY COUNT 
;INC COUNT 
ICOUNTINUF. 
;DEC DELAY LOOP COUNT 
;WAIT IF NOT READY 
}ERROR, PRINTER NOT READY 
;EXIT 
;CHECK FOR PRINTER READY 
;WAIT FOR RRADY 
;LOAD CHAR 
;TEST FOR ERROR CONDX AGAIN 
IBRANCH IF CK 
;PRINTER ERROR AFTER LOAD 
IDOES ANOTHER PRINTER REQUIRE LOADING ALSO? 

IDELAY COUNTER 
IDELAY LOOP COUNTER 

;DECREMENT LINE PRINTER COUNTER 
;BR IF COUNT IS ZERO OR LESS (TO EXIT) 
IADDRESS NEXT CONTIGUOUS LINE PRINTER 

;GO LOAD SAME CHARACTER TO NEXT PRINTER 
;USING SAME LOAOER. 
;RETURN, nNGLE CHARACTER LOAD IS 
ICOMPLETE (TO ALL PRINTERS). 
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011206 
011212 
011214 
011222 
0112JO 
011 236 
011240 
011242 
011246 
011250 
011256 
011264 
011272 
011274 
011276 
011300 
011 :04 
011306 
011312 

105777 
1000:1 
017737 
042137 
023721 
OCI017 
104420 
105177 
100374 
017737 
042137 
023727 
001362 
000404 
104420 
105777 
10034C 
110017 
000713 

011114 000000 

011316 
011324 
011332 
011240 
011346 
011354 
01l3b2 
011:70 
011376 

013131 
013737 
062737 
013137 
062137 
013731 
Of2737 
0!3131 
000207 

167676 

167672 
177600 
011314 

167642 

167636 
177~00 
011314 

167610 

167604 

001130 
001110 
000002 
001117 
000002 
001114 
000002 
00112< 

011314 
011314 
000023 

011314 
011314 
000021 

00111'0 
001112 
001112 
001114 
001114 
001116 
001116 
001132 

;1111111111111111111111111111111111111111111111111111111111111111111111 

;ROUTINE TO LOAD SINGLE CHARACTERS TO THE LAIBO PRHITER 
;USING THE SERIAL INTERFACE. 
;CALL: HOV CHAR,RO ;PUT CHAR IN RO 
I LOAD 

;1111111111111111111111111111111111111111111111111111111111111111111111 

SLOAD: 

3$: 

2$: 

4$: 

lOS: 

TSTB 
BPL 
MOV 
eIC 
CMP 
BNE 
CHECK 
1STB 
BPL 
MOV 
BIC 
CHP 
ENE 
BR 
CHErI 
T5T8 
Bn 
MOVR 
BR 

• WORD 

RSTAOR: MOV 
MOV 
ADO 
MOV 
ADO 
MOV 
ADD 
MOV 
RrS 

@LPKS 
2$ 
@LPKB,10$ 
#177600,10$ 
10$,H23 
2$ 

@LPKS 
3$ 
@LPKB,10$ 
#177600, lOS 
10$, #21 
3$ 
4$ 

@LPS 
SLOAD 
RO ,~LPB 
NXTADR 

AC T PST, L PKS 
LPKS,LHB 
#2,LHB 
LPKB,LPS 
#2,LPS 
LPs,LPB 
#2,LPB 
NUMLP,LPCTR 
PC 

;CH~CK PDR PRINT KBD INPUT 
;BRANCH IF NONE 
;READ PRINTER KEYEOARD CHARACTER 
;STRIP EXCESS BITS 
lIS CHARACTER XOH? 
INO, SO BRANCH 
;YES, CHECK FOR OPERATOR INTERVENTION 
;CKECK FOR MORE PRINTER K9D INPUT 
;NONE, WAIT FOR OPECTED XON 
;READ PRINTER KEYBOARD CHARACTER 
ISTRIP EXCESS BITS 
;IS CHARACTER XON? 
I NO, WAIT SOME MORE. 
I YES, GO DIRECTLY TO LOAD A CHARACTER 
;C~F.CK POR OPERATOR INTERVENTION 
;IS PRINTER READY? 
INO, START CHECIS OVER 
,YES, LOAD CHARACTER 
;GO LOAD SAME CHARACTER TO NEXT PRINTF.R 
IUSING SAME LOADER. 

ILAl80 IEYAOARC CHARACTER STORAGE • 

ISET PRINTER KBD STATUS REG ADDRESS 

;SET PRINTER ~BD BUFFER ADDRESS 

;S£T PRINTF.R STATUS REG ADDRESS 

,SET PRI NTER BUFFER ADDRESS 
;PUT # OF LP'S INTO A COUNTER. 
,RETURN 
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illlllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111 

IROUTINE TO LOAD MULTIPLE CHARACTERS (NOT ASCIZ/ ASCII STRINGS) 
,WILL LOAD CHAR ONCE IF COUNT = 0 
iPUT CHARACTER COUNT IN ~1 (POSITIvE) 
IPUT ASCII CHARACTER IN RO 
lCALL: MLOAD 

I1111111111111111111111111111111111111111111111111111111111111111111111 

011400 104415 SMLOAD: LOAD ILOAO CI!AF 
011402 005301 DEC RI IDEC COUNT 
011404 003375 6GT SMLOAD IFINISH LOAD 
011406 OCOO02 RTf ;nTURN 

11111111111111111111111111111111111111111111111111111111111111111111111 

IRGUTINE TO LOAD CONVERTED NUMBERS AND SUPPRESS LEADING ZEROS 
iIF ALL DIGITS ARE ZERO, ROUTINF WILL PRI"T A SINGLE ZERO 
iENTER WITH ADDRESS OF ASCIZ STRING ON STACK 
iCALL: CNLOAD 

I1111111111111111111111111111111111111111111111111111111111111111111111 

011410 SCNLD: 
011410 010046 MOV RO,-(SP) ;; PUSH RO ON STACK 
011412 010 Hi MOV R1,-(SP) I/PUSH Rl ON SHCK 
01141' 010246 HOV R2,-(SP) ;;PUSH R2 ON STACK 
011416 OC500i CLR R2 
011420 016601 000012 HOV 12(SP),Rl 'GET .IDR 
011424 112100 1$: HOVR (Rl)+,RO iGET CHAR 
011426 001410 SEQ 3$ iRETURN WHEN DONE 
011430 005102 TST R2 IDDNE LEADING ZEROS? 
011432 001004 SOE 2S IVES, LOAD CHAR 
01143~ 020021 000060 • CMP RO ,#60 iNO, C~EC~ THIS CHAR 
011440 001771 aE~ IS Isnp IF ZERO 
011442 005202 INC R2 ;SET FLAG IF NON-ZERO 
011444 104415 2S: LOAD ILeAD CPAR 
011446 000166 eR 1$ iCONTINUE 
011450 005702 J$: TST n IALL CHARS ZERO? 
011452 00100~ SNE 4$ iNO, EXIT 
011454 012700 000060 MOV #60,RO ; YES, LOAD ZERO 
011460 104415 LOAD 
011462 4$: 
011462 012602 HOV (SP)+,R2 ;;POP ST ACK INTO R2 
011464 012601 HOV (SP).,Rl ; ;POP STACK INTO R1 
01146~ 012600 Mav (SP)+,RO /lPQP STACK INTO RO 
011470 0166H 000002 000004 MOV 2(SP),4(SP) iADJUST STACK 
011476 012616 HOV (SP)+,(SP) 
011500 000007 RTI IRETURN 
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011502 
011502 010046 
011 E04 010146 
011506 0176C1 GOOO04 
011512 112100 
011514 001407 
011=16 120021 000200 
011522 001002 
011524 012700 000012 
011530 104415 
011En OC07t7 
011534 
011534 012601 
011536 012600 
011540 Of27H 000002 
011544 000007 

11111111111111111111111111111111111111111111111111111111111111111111111 

iROUTINE TO PRINT ASCIZ STRINGS ON LAIBO PRINTER 
iSTRING HUST BE TERMINATED BV NULL BVTE 
iCALL: PRINT 

HESADR 

illlllllllllllllllllllllllllllllllllllllllllllllllllll11111111111111111 

SPl<INT: 
HOV RO,-(SP) ;;PIISH HI) ON STAcr 
MOV RI,-(SP) /lPUSH Rl ON STACK 
HOV @4CSP),Rl iGET ADDRESS OF ASCIZ STRING 

IS: MDVP (Rll·,RO IGET CHAR 
BEQ 25 lBRANCH IF TERMINATOR (NULL) 
CMPE HO, ffCRLF ICHECK If CPLF CODE 
ENE 35 18RANCH IF NOT 
HOV #Lf, RO iYES, DO LF O~LV 

3S: LOAD ;LOAD CHAR 
BP IS ;GET NEXT CHAR 

2$: 
MOV (SP)+,Rl IIPOP STACK [NTO Rl 
MOV (SP)',RO ))pnp STACK INTO RO 
ADD #2, (SP) ; ADJUST RETURN PC 
RTI iRETURN 



HAI~DEC-II-DZLAf.-B MACYlI 27( 1006) 01-MAR-?1 14:45 PAGE 16 
DZLH3.Pll 2B-FE9-71 15:08 ROUTINES TO LOAD CHAkACTERS TO LAIBD 

11111111111111111111111111111111111111111111111111111111111111111111111 

.SHTTL PRINT TEST HEADER 

iThE NU~EER OF CuLUMNS WILL ALSC eE PRINTED FaR TEST 25 ONLY 
ICALL: PRT~DR 

I1111111111111111111111111111111111111111111111111111111111111111111111 

011546 SPRHDR: 
011546 005046 CLR -IS? ) IIPUT NEW PS ON STACK 
011550 012746 011556 HOV #64$,-(SP) I I PUT NEW PC ON STACK 
011554 000002 RTI IlPOP NEW PC AND PS 
011556 64S: 
011556 012700 000171 MOV U77,RO ,SET RUB OUT CHAR 
011562 lC4415 LOAD ICLEAR LAIBO CHAR BUFFER 
011564 023131 001146 011660 CMP $TSTNM,SVTST I~HEcr IF PRINTED THIS # LAST 
011512 001427 BEQ 3$ ;YES, P~INT BLANK LINE ~ EXIT 
011574 013131 001146 011660 MOV STSTNM,SVTST ,NO, STORE NEW # 
011602 104414 015011 PRINT ,TSTNO ILOAD TEST # MESG 
011606 013746 001146 HOV STSTNM,-(SP) ,'PUSH $TSTNH ON STACK 
0lHI2 004737 013024 JSR PC,$SB20 ICONVERT # 
011H6 lC4411 CNLOAD ,LOAD NUMBER 
011620 104414 001162 PF INT ,SLf ,PRINT LINE 
011624 023721 001146 000025 C~P STSTNM,#25 , IS fH IS TEST 25? 
011632 001007 SNE 3$ 'NG, SKIP COLUMN MESG 
011f34 013746 001150 MOV WIDTH,-( SP) ,PUT ff COLUMNS ON STACK 
011640 004731 012650 JSR PC,SSB2D ,CONVERT • 
011644 104417 CNtOAD ,LeAD NOMBER 
01lf46 lC4414 015031 PRINT ,CULMN ,LOAD CLOUMN HESG 
011652 104414 001167 JS: PRINT ,SLF ,PLANK LINE 
011656 000007 4S: RTI iRETURN 

0lH6C OOOOCO SVTST: .WORD ,SAVE TEST NUMBER 
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011662 
011664 
CIH12 
011676 
011100 
011706 
011714 
011722 
011724 
011730 
011732 
011136 
011742 
o 1114f 
011750 
011752 
011760 
011762 
011770 
011772 
OI,COO 

012002 
012004 
01,006 
012012 
012016 
01;0 20 
012022 
012024 
012030 
012032 
012034 
012036 

011646 
016666 
lr.5111 
100375 
11116f 
042766 
C;6621 
001013 
105777 
1C 0 3.5 
11774f 
042716 
022621 
OC 13 6t 
000750 
020027 
0024 C1 
026621 
003003 
042766 
OCCOO:; 

010346 
005046 
0]2703 
022103 
10145f 
1C44Ct 
112613 
122713 
001022 
OC51H 
001001 
112737 

000004 
1672(2 

157176 
177600 
OCOCC4 

157150 

167144 
177600 
000021 

000004 

000004 

000040 

012236 
012242 

000171 

00013' 

000002 

000004 
000004 
oooe23 

000140 

000q5 

000004 

012234 

.SBTTL TTY INPUT ROUTINE 

;;**~**********************.*w*~***********~********** t********** 
.ENAEL L56 

.DSABL LSB 

,,*****************************.********************************* 
,"THIS ROUTINE WILL INP"T A SINGLE CPARACTER FROM THE TTY 
i ·CALL: ,. 
i" ," 

RDCHR 
RETURN HERE 

"INPUT A SINGLE CHARACTER fROM THE T1Y 
II CH ARAeUR I S ON THE ST ACK 
IIWITH PARITY BIT STRIPPED OfF 

IROCHR: HOV (SP),-(SP) iiPqSq DOWN TqE PC 
Mev 4(SP),2(SP) i,SAVE THE PS 

1 $: TSTe @STKS ;;WAlT FOR 
EPL IS ,;A CHARACTER 
MOVS @$TrB,4(SP) ,;RFAO THE TTY 
BIC U"C(I71),4(SP) "GET HID OF JUNK IF ANY 
eMP 4(SP),#23 ,;IS IT A CONTROL-S? 
eNE 3$ "BRANCH IF NO 

2S: TSTB I$TKS ;,~AIT FOR A CHARACTER 
BPL 2$ "lOOP UNTIL ITS THEPE 
¥OVP @$TKB,-(SP) "GET CHARACTER 
BIC #"Cl11,(sP) ;;HAKE IT 7-BIT ASCII 
CMP (SP)+,#21 "IS IT A CONTROL-a? 
BNE 2S "IF NOT DISCARD IT 
BR 1$ "YES, RESU~E 

3S: CMP 4(5P),#140 ,ns IT UPPER CASE? 
BLT 4S "BRANCH If YES 
C~P 4(SP),#115 "IS IT A SPECIAL CHAR? 
BGT 4$ IIBRANC~ If YES 
alc #40,4(5P) "MAKE IT UPPER CASE 

4S: RTI "GO BACK TO USER 
,~**************************************************** *********** 
'"THIS ROUTINE WILL INPUT A STRING FRCH THE TTY 
I"CALL: ,. RDLIN ,. RETURN HERE ,. 
SRDLIN: MOV 

CLR 
1$: MOV 
2S: CMP 

BLOS 
RDCHR 
MQVB 

10$: CMPS 
SNE 
TST 
BNE 
MOVB 

R3,-(SP) 
-(SP) 
#STUIN, R3 
#$TTYlN+4,R3 
4$ 

(SP)+,(R3) 
#l71,(R3) 
~S 
(SP) 
6$ 
#'\,9$ 

"INPUT A STRING FROM THE TTY 
"ADDRESS OF FIRST CHARACTER WILt BE ON THE STACK 
"TERHINATDR WILL BE A BYTE uF ALL O'S 

"SAVE R3 
"CLEAR THE RUBOUT KEY 
"GET ADDRESS 
"BUFFER FULL? 
IISR IF YES 
"GO READ ONE CHARACTER fROM THE TTY 
"GET CHARACTER 
II IS 11 A RUB OUT 
"BR IF NO 
"IS THIS THE FIRST Rusoun 
nSR IF NO 
"TYPE A SACK SLASH 



/ 
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01.044 lC4401 012734 TYPE ,9$ 
012050 012116 177111 MOV #-1, eSP) IJS!T THE RUBOU! HY 
012054 005303 6$: DEC R3 ;;BACKUP BY ONE 
012056 020321 012236 CMP R3,#$TTYIN IISTACK EMPTY? 
01,C62 10434 BLO 4$ ; lER IF YFoS 
012064 111331 012234 MOVP (R3),9$ "SF.TUP TO TYPEOUT THE DELETED CHAR. 
012070 104401 012234 TYPE ,9$ ;;GO TYPE 
01,C14 OCOHE B~ 2S ;;GO READ ANOTHER CHAR. 
012016 005116 !lSI TST (SP) 11 RUPOUT KEY SET? 
012100 00140f BEQ 7S ;;BR IF NO 
012102 112131 000134 012234 MOVB #"',9$ ,;TYPE A BACK SLASH 
01,110 IC4401 012234 TYPE ,9$ 
012114 005016 CLA (SP) "CLEAR THE RUBOUT KEY 
012116 122113 000025 7$: CMPB #25, (R3) ;; IS eH ARACTER A CTRL U? 
012122 001003 8NE 8S "BR IF Nr. 
012124 104401 012242 TYPE ,$CNTLU ;; TYPE A CONTROL "U" 
012130 000126 BR IS ,;GO START OVER 
012132 122113 000022 as: CMPP #22, (R3) HIS CHARACTER A "-R"? 
01,136 OCIOll BNE 3$ ;; PUNCH IF NO 
012140 105013 CLRB (R3) "CLEAR THE CHARACTER 
012142 104401 001161 TYPE ,SCRLF ;;TYPE A "eRn , "tF" 
012146 104401 012236 TYPE ,$TTYIN ;ItYPE THE INPUT STPING 
012152 000111 SR 2S ;;GO PICKUP ANOTHER CRACTER 
012154 104401 001160 4S: TYPE ,SQUES HTYPE A "7' 
012160 000712 BR 1$ "CLBR THE BUFF EN AND LOOP 
01,162 Ill? ~1 012234 3$: MOVB (R3),9$ ;,ECHO THE CHARACTER 
014166 104401 012234 TYPE ,9$ 
012112 12212~ 000015 CMPB #15, (Rl)_ ;; CH ECK FOR RETURN 
012176 001305 SNE 2S ';~OOP IF NOT RETURN 
01.200 105013 111111 CLRS -1(R: ) ;;CLEAR RETURN (THE 15) 
012204 104401 001162 TYPE ,$LY ;'TYPE A LINE FEED 
012210 005126 TST (SP)_ ;;CLEAN RUBOUT KEY FROM THE STACK 
012212 012fO~ MOV (SP).,R3 ;; RESTOPE R 3 
012214 011646 HOV (SP) ,-( SP) ';ADJUST THE STACK 'NO PUT ADDRESS OF THE 
012216 01666~ 000004 000002 MOV 4(SP),2(SP) ;; FIRST ASCII CHANACTER ON IT 
0122 24 0121H 01.736 000004 ,HOV #STTVIN,4(SP) 
012232 000002 RTI HRETURN 
012234 000 9$ : .BYTE 0 ;;STORAGE FOR ASCII CHAR. TO TYPE 
012235 000 .BYTE 0 , ;TERMINATOR 
014236 000004 $1TYIN: .BLKB 4 ;;RESERVE 4 BYTES FOR TTY INPUT 
012242 052536 005015 000 SC~TLU: .ASCIZ I"UI<15><12) ;;C~NTROL "U" 
012241 136 006S01 000012 $CNTLG: .ASCIZ I"GI(15)<12) ;;CONTROL "Gil 
012254 005015 053523 C20122 $MSWR1 .ASCH <15>(12)fSWR 1 
012262 020015 000 
01n6~ 040 041040 053505 SHNEW: .ASCIZ NEW = 1 
012272 03b440 000040 
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C14~1'" 
012300 
012306 
012310 
01,312 
012n4 
01<316 
01,?20 
012324 
012326 
01,330 
012234 
012336 
012340 
01;?4~ 
012344 
012150 
012352 
01,356 
012360 
0123b4 
01'~Ef 
01.310 
012372 
012314 
01<~7E 
012400 
012402 
0.1,406 
012410 
012412 
012414 
01<41E 
012420 

. 012422 
012426 
01.430 
012432 
012434 

OllfH 
01666f 
01004f 
010146 
OI024E 
104407 
012600 
010037 
00~04f 
005002 
122110 
001001 
112002 
112001 
OCI4,~ 
122101 
003032 
122701 
00421 
03211f 
001024 
OCf31f 
01164f 
006316 
006316 
OE26H 
102416 
162701 
OEOIH 
102412 
000152 
005702 
001401 
005416 
01266f. 
012602 
012601 
012600 
000002 

01,436 005126 
012440 105010 

000004 

012H4 

G00055 

000060 

000071 

110000 

000060 

000012 

000002 

.SBTTL READ A DECI~AL NUMBER FFC~ THF. TTY 

;; ** .... *.* 'It ** ... ** ** .... 'III •• ****** ....... ** **_******* ***** *** *** ********* 
,"THIS POUTINE WIL~ READ A DEcnAL (ASCII) NUMBER FROM THE TTY ANO 
,"CHANGE IT TO BINAR~. IF TOe ~JNY ~HARACTERS OR ANY ILLEGAL CHARACTERS 
;"ARE PEAD A "1" FOLLOWED BY A rARRUr.E RETURN-LINE FEED WILL BE TYPED. 
,"THE CCMPLETE NUMBER MUST BE ~[TYPED. THE INPUT IS TERMINATED BY THE 
,'USEP TYPI~G A CARRIAGE RETURN. TH~ RANG~ OF TME INPUT NUMSER IS 
,'POSITIVE 32761 TO NEGATIVE 3276B. 
,'CALL: 
;" RDDEe ;;PRAD A DECIMAL NUMBER 
,. RETURN HERE ;;NUMBER IS ON TOP OF THE STACK 

SRLDEC: MOV 
MOV 
MOV 
MOV 
MOV 

IS: RD~IN 
MOV 
MOV 
CLR 
CLR 
CMP9 
E~E 
MOVA 

2S: MeVA 
BEQ 
CMPP 
BGT 
CHPB 
BLT 
BIT 
BNE 
ASL 
MOV 
ASL 
AS~ 
ADD 
8VS 
SUB 
ADD 
BVS 
BR 

JS: TST 
BEQ 
NEG 

4$: MOV 

oS: 

MOV 
MOV 
MOV 
RTI 

TST 
CLRB 

(SP),-(SP) 
4(SP),2(SP) 
RO,-(SP) 
Rl,-(SP) 
R2,-(SP) 

(SP).,RO 
RO,6$ 
-(SP) 
R2 
~'-, (RO) 
2$ 
(RO)"P2 
(RO).,Rl 
3S 
.'O,Rl 
55 
.'9,RI 
5S 
."C7111,(SP) 
5$ 
(SP) 
(SP),-(SP) 
(SP) 
(SP) 
(SP)" (SP) 
5$ 
# '0, Rl 
Rl,(SP) 
5S 
2S 
R2 
4S 
(SP) 
(SP).,I2(SP) 
(SP)+,R2 
(SP).,RI 
(SP)+,RO 

(SP)' 
(RO) 

;;PROVIDE SPACE FOR 
"THE INPUT NUMBER 
;;PUSH RO ON STAC~ 

"PUSH Rl eN STAC~ 
"PUSP P2 ON STAC~ 
;;REAO AN ASCIZ LINE 
"ADDRESS GF 1ST CHAR. 
,;SAVE INCASE OF BAD INPUT 
,;CLEAR DATA ~ORD 
"~IGN SET POSITIVE 
,,3EE IF A MINUS SIGN WAS TYPED 
HeR IF NC NINUS SIGN 
;;SAVE FOP LATER USE 
HPIcrup THTS CPARACTER 
"GET OUT IF 1E~0 
"~AKE SURE THIS CHARACTE~ 
;;lS A DIGIT BETWEEN 0 & 9 

,;DON'T LET NUMBER GET TO BIG 
HaR IF NUMBER WCU~D OVERncw 
;;"'2 
"SAVE FOR LATER 
;; *4 
""B. 
;,*10. 
HeVERFLOW ISN'T ALLOWED 
"STRIP AWAY THE ASCII JUNK 
;;ADD IN THIS DIGIT 
"OVERFLOW ISN'T ALLOWED 
;;LOOP 
"CHECK IF NUMBER IS NEG 
;;eR IF NO 
;; VES--NECATE THE NUMPER 
,;SAVE THE RESULT 
,;POP STACK INTO R2 
;;POP STACK INTO Rl 
"POP STACK INTO RO 
HRETURN 

IICLEU PARTIAL NU~BER FROM STACK 
IISET A TERMINATCR 
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10440] 
000000 

012442 
012444 
012446 
012452 

104401 001160 
000720 

MAINDFC-II-DZLAE-P MACYll 
DlUEe.Pll 2B-FES-77 15: OB 

17(1006) 

6$: 
TYPE 
.WCRD 
TYPE 
8R 

o 
,SQUES 
1$ 

01-HR-77 14: 45 PAGE 81 
DOUBLE LENGTH BINARY TO DECIMAL 

.SBUL DOUBLE LENGTH BINlRY TO 

,)TYPE THE INPUT UP TO ~AD CHAR. 
))POINTER GOES RERE 
; ,"1 11 "CR" 'liLY" 
HTRY AGAIN 

ASCII CONVERT ROUTINE 

DECHAL ASCII CONVERT ROUTINE 

;,*** •• ********************************************************** 
'*THIS ROUTINE WILL CONVERT A 3'-8IT BINARY NUHRER TO AN UNSIGNED 
,·DECIMAL (ASCII) NUMBER. THE SIGN OF THE BINARY ~UMBER MUST BE 
)*POSITIVE. 
)*CALL ,. MOV ,PNU,-(SP) "POINTER TO LOW WORD OF BINARY NUMBER 
'* JSR PC,U$DB2D ,. RETURN ')THE FIRST ADDRESS OF ASCII 

,)IS ON THE STACK 

012454 104411 SC82D: SAVREG "SAVE REGISTERS 
012456 010602 000002 MOV 2( SP ),R2 ,)PICKUP THE DATA POINTER 
01.462 012700 0"~34 ~OV '$DECVL, RO ;;GET ADDRESS OF "SDECVL" STRING 
012466 010066 000002 ~OV RO,2(SP) ),PUT ADDRESS OF ASCIZ STRING ON STAC' 
012472 01220] MOV (R2) -,Rl ;;PIC'UP THE SINARY NUMBER 
01.474 012202 MOV (R2)-,R2 
012476 012737 000012 012552 MOV #l0. ,4S "SET UP TO 00 10 CONVEPSIONS 
012504 012704 01.564 MCV #$TNPWR,R4 ;'ADDRESS OF TEN POWER 
012510 0127 O~ 01256E MOV #STNPWR-2,R5 
012514 005003 IS: CLP R3 ; 'CLEAR PARTIAL 
012516 16140] 2S: SUB (R4),Rl ;;SUBTRACT TEN POWER 
012520 005602 sec R2 
01:<522 !E1507 SUE (R5),R2 
012524 00240:> PLT 3$ );SP IF TEN POWER TO LAPGF. 
0]2526 005203 !!IC R3 ;;ADD 1 TO PARtIAL 
012530 000772 SR 2$ "LGCP 
012532 0E2401 3S: ADD (R4)+,Rl ;;RESToRE SUBTRACTED VALUE 
012534 005507 ADC R2 
012536 06240' ADD (R4)-,R2 
012540 022525 CMP (R5l+,(RS)- "MOVE TO NEXT TEN POWER 
0'254' 05 27 C~ OC0060 BIS • ·0,R3 "CHANGE PARTIAL TO ASCII 
012546 110320 ~OVB R3,(RO)+ ;;SAVE IT 
012550 005327 DEC (PC)+ ;;CON£? 
012552 000000 '4$: .WORD 0 
01.554 001: 57 8NE 1$ HSR IF NO 
012556 105020 CLR" (RO). "TERMINATCP 
012560 104412 RESREG ;;RESTORE REGISTERS 
012562 000207 RTS PC HRETURN 
012564 14500C STNP~P' 145000 ;;1.0E09 
012566 03563' 356:2 
012570 160400 160400 ;;1.0E08 
012572 002765 2765 
01<574 11320~ 113'00 "I. CE07 
012576 000230 230 
012600 041100 041100 ,,1.0EOE 
012602 000017 17 
012604 10324C 103:<40 ,,1.CE05 
012606 000001 1 
012610 02342C 23420 ,,1.0E04 
012612 000000 0 
01.£14 Oe175~ 175~ ;;1. CE03 
012616 000000 0 
012620 000144 144 ;;1.0E02 
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012622 
01;624 
012626 
012630 
012632 
Cl,04 

012650 
0126~6 
012602 
012666 
012672 
012676 
012700 

000000 
oeOC17 
000000 
000001 
000000 
OCOOl4 

016637 
012746 
004737 
Of 2716 
01266f 
000207 
000000 

000002 
012700 
012454 
000005 
000002 

000000 

012700 

o 
12 
o 
1 
o 

SOECVL: .BLKB 12. 

;;1.CEOI 

n 1.0~00 
;;RESERVE STORAGE FOR ASCIZ STRING 

.S8TTL SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE 

;;*********************************************************.***** 
,"THIS ROUTINE ~ILL CONVERT A 16-81T UNSIGNED BINAHY NU~BER TO AN 
,"UNSIGNED DECIMAL ASCIZ NUM8ER. 
,"CALL 
;* 
;. 
i' 

SSB2D: 

IS: 

MOV 
JSR 
RETURN 

MOV 
MOV 
JSR 
ADD 
MOV 
HTS 
.WORD 

NUMBER,-(SP) 
PC,@#SSB2D 

2(SP),IS 
#lS,-(SP) 
PC,@#SD82D 
#5,(SP) 
(SP)+,2(SP) 
PC 
0,0 

;,PUT BINARY NUMBER ON THE STACK 
"CALL 
;;ADaHESS DF THE 1ST ASCIZ CHAH.IS ON THE STACK 

"SAVE BINAPY NUMBER 
;;SET POINTER 
;;CALL DGUBLE LENGTH CONVERT 
nONLY ALLOW FIVE CHARACTERS 
;;PICKUP POINTER 
;;RETURN 
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012704 
012706 
012712 
012716 
012722 
012726 
0127 30 
012132 
012734 
012136 
012740 
012142 
012144 
GI;74€ 
012750 
012754 
012756 
Olllbr 
012762 
012764 
Ol276E 
012170 
012717. 
012774 
C12776 
013000 
013 00 4 
013006 

104411 
016601 
012105 
012704 
012703 
012100 
012101 
00500? 
110245 
010002 
005304 
003007 
001405 
OC52C!: 
010566 
10441; 
000207 
OC62(3 
006001 
006000 
OC6e c' 
006000 
006001 
006000 
04030" 
06270? 
00015" 
000016 

000002 
013023 
000014 
171710 

000002 

000060 

.SBTfL DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE 

;, "'* ... 11111: "*"" * *"* '" '" 'II*:ft* 11: ** *******11: 'It 1ft 111 "'* **** '* ******** '" 1tlt**'*********** 
;'THIS ROUTINE WILL CONVERT A 32-~IT UNSI~NED BTNAPY NU~EoR TO AN 
;"UNSIGNEt OCTAL ASCII NUMBER. 
;*CAl.L 
;* 
1* 
;* 

HOV ffPNTR,-(SP) 
JSF PC,~"$DB20 
R~'[URN 

50820: SAVRF.G 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
CLR 

1$: MOVB 
MOV 
DEC 
BGT 
B~Q 

l'IC 
MOV 
RES PeG 
Rrs 

2$: ASP. 
3$: ROR 

ROP 
POR 
PO? 
ROR 
ROt< 
BIC 
ADD 
DR 

SOCTVL: • 8L~B 

2(SP),Rl 
#$GCTVL+13.,R5 
#12.,P4 
#"07,R3 
(Rll+,RO 
(Rl)+,Pl 
R2 
R2,-(R5) 
RO'~L 
R4 
3$ 
2$ 
.5 
P5,2(SP) 

PC 
R3 
RI 
PO 
Rl 
RO 
Rl 
~O 
R3,P 2 
n"O,R2 
IS 
14. 

;;POINTER TO LOW WORD OF BINARY NUMBER 
nCALL THE PO"TINE 
;;THE ADDRESS OF THE FIRST ASCIZ CHAR. IS CN THE STAcr 

;;SJVE ALL REGISTERS 
;;PIcrup THE POINTER TO LO~ WORD 
I;P~INTER TO DATA TABLE 
; ~DC ELEV~N CHAI<ACTERS 
; Ho!AS¥ 
; ,LCW~R WO~D 
; ,InCH WOPD 
;;TERt-iINATOR 
;,PUT CHARACTER IN DATA TABLE 
nGET THIS DIGIT 
;;COUNT THIS CHARACTER 
;;BR IF NOT TqE LAST DIGIT 
;;SR IF IT IS THE LAST DIGIT 
;;ALL DIGITS DGNE-ADJUST POINTER FOR FIRST 
nASCIZ C"AR. & PUT IT rN THE STACK 
;;Rf:STDPE ALL R!GISTERS 
;;R~TURN TO USER 
;;POS1TION THE MASK FOR THE LAST alGIT 
,;POSITION THE PINARY NUM'ER FOP 
;; THE NEXT OCTAL DIGIT 

; ;MASK OUT ALL JUNK 
)}MAKE THIS CHAR. ASCII 
;;CO PUT IT IN THE DATA TABLE 
;;RESERVE uATA TABLE 
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013 C 24 016fJ? 000002 
013032 012746 013054 
013036 004137 012704 
013042 OE 2116 000005 
013046 012666 000002 
013052 000207 
013054 000000 000000 

.S8TfL SINGLE LENGTH BINARY TO OCTAL ASCIZ ROUTINE 

;,.****** •• ******************************************* •••• t •• * ••• 
;"THIS ~OUTINE WILL CONVERT A 16-BIT UNSIGNED BINARY NUMBER TO AN 
,"UNSIGNED OCTAL ASCIZ NUMBER. 
)'CALL 
;' 
;" 
J* 

MOV 
JSR 
RETURN 

013054 S5820: MOV 
MOV 
JSR 
ADD 
MeV 
RTS 

IS: .WORD 

NUMBEP,-(SP) 
PC,@#$SB20 

2(SP),IS 
#lS,-(SP) 
PC,@#SOB20 
#5,(SP) 
(SP)+,2(SP) 
PC 
0,0 

;;PUT BINARY NUMBER ON THE STACK 
HCALL 
))ADDRESS OF 1ST ASCIZ CHAR. IS ON THE STACK 

i1 SAVE THE BINARY NUMBER 
;;SET POINTER 
ilCALL DOUBLE LENGTH CONVERT ROUTINE 
;I~NLY ALLOW 511 CHA~ACTERS 
"PICKUP POINTER 
;;RETURN 
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013060 016646 ~00002 
cnOE4 0421H 000020 
013010 OI214f 013016 
013014 000002 
Cl~C1f 01004f 
013100 016600 000002 
013104 005740 
013106 111000 
C13110 022700 0000~4 
013114 003002 
013116 000000 
013] 20 o C 071f 
013127 006300 
013124 016000 013144 
013130 000200 

013132 011646 
0"134 C16HE COOO04 000002 
01314~ 000002 

013144 013132 
013146 010242 
Cl~150 C;O~,i 

013152 010606 
013154 010646 
013156 C 1 0 ~6 i 

013160 011662 
013162 012002 
01,164 01221~ 
013166 010146 
013110 010204 
01,112 01l54F. 
013174 011502 
013116 011034 
01,,00 0114CO 
01320'- 011410 

.58TfL TRAP DECODER 

;;*_a •• **.*_**********************_****.********.**************** 
I*THIS ROUTINE WILL PICKUP THE LOWEP RYTE OF THE "TRAP" I!!STROCTION 
J*AND USE IT TO INDEX THROUGH TPE TRAP TABLF. FeR THE STARTING ADDRESS 
I'~F TaE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
I"GO TO THAT ROUTINE. 

STRAP: Mev 2(SP),-(SP) )IASSUME THE STATUS OF 
BIC #20, (SP) ;; THE C AlLER--DO NOT ALLOW 
~ov #1S,-(SP) II T-BIT TRAPS 
RT! IISET THE NEW STATUS 

IS: MOV RO,-(SP) "SAVE RO 
Mev 2(SP),RO IICET TPAP ADDRESS 
TST -(RO) "BACKUP BY 2 
MeVB (RO),RO I/CET RIGHT SYT~ OF TRAP 
eMP #STER~,RO IICPECK FOR OUT OF POUNDS 
PoGT .+6 liaR IF OK 
HALT I/OUT OF SOUNDS 
BP .-2 "HANGUP 
ASL RO ;;P~SITION FOR INDEXING 
MOV $TRPAD(RO),RO I ;INDEX TO TABLE 
RTS RO "GO TO RCUTINE 

nTH I~ IS USE TO HANDLE THE uGETPR In ~ACRO 

STkAf2: MeV (SP),-(SP) ;;MCVE THE PC DOWN 
MOV 4(SP),2(SP) "MOVE THE PSW DOWN 
RTI ,'RESTORE TPE PSW 

.,BTTL TRAP TABLE 

,"THIS TABLE CONfAINS THE STARTING ADDRESSES CF THE ROUTINES CALLED 
; "SY THE "TRAP" INSTRUCTION. 

, I ROUTINE 
; 
STRPAD: .WORD 

STYPE 
$TYPOC 
STYPOS 
STYPON 
STYPDS 

SRDCHR 
SROLIN 
SPDDEC 
$SAVREG 
SRESREG 
SPRRDR 
SPRINT 
SLOAD 
SMLOAD 
SCNLD 

STRAP? 
;;CALL=TYPE 
I;CALL=TYPOC 
HCALL=TYPOS 
/lCALL=TYPON 
IICALL=TYPDS 

II CALL=RDCHR 
;; CALL=ROL IN 
nCAlL=RDDEC 
/lCALL=SAVREG 
IICALL=RESREG 
; I CAlL=PRTHDR 
/I CALL=PRlNT 
;;CALL=LOAO 
II CALL=MLOAD 
II C ALL=CNlOAD 

TRAP+l(104401) 
TQAP+2(]04402) 
TRAP+J(104403) 
TRAP+4(l04404) 
TRAP+S(l0440S) 

TRAP+6(104406) 
TRAP+7(104401) 
TRAP+I0(104410) 
TRAP+l1 (104411) 
TRAP+12 (104412) 
TRAP+13(l04413) 
TRAP+14( 104414) 
TRAP+lS(104415) 
TRAP+16( 104416) 
TRAP+17(104417) 

TTY TYPFOUT ROUTINE 
TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
TYPE OCTAL NU~8ER (NO LEADING ZFRCS) 
TYPE OCTAL NUMBER (AS PER LAST CALL) 
TYPE DECIMAL NUMBER (WITH SIGN) 

TTY TYPE IN CHARACTER ROUTINE 
TTY TYPEIN STRING ROUTINE 
READ A DECIMAL NUMBER FROM TTV 
SAVE RO-RS ROUTINE 
RESTORE RO-R5 RCUTINE 
PRINT TEST HEADER 
PRINT ROUTINE 
LDAU CHAR ROUTINE 
MULTIPLE CHAR LOAD 
LOAD CONVERTED NUMBER 



HAlNDEC-Il-DZLAE-B MACHI 21(IOO~) OI-MAR-77 ]4:45 PAGE 86 
DZLAEo.Pll 28-FEB-71 15:08 TRAP TAPLE 

013204 007052 
ry11;Q6 OC711? 

000044 

MAINDEC-l1-DZLAE-E MACYII 270000 
DZLAH. P II 28-FEP-71 15:08 

013210 012737 013350 000024 
C I~ 216 012737 OC0340 000D26 
013224 01004~ 
013226 ala 146 
C 12; 30 C I J 24£ 
013?32 0102 4~ 
013234 010446 
o 1 ~; 36 01054t 
013240 017746 16567f 
013244 010637 013354 
013250 012737 013262 000024 
C13,56 COOC OD 
013260 00077f 

013262 012737 013350 000024 
013210 013706 013354 
013274 005037 013354 
C'2~OO or5717 013354 
O13:-!O4 001375 
013306 012677 165030 
013312 012605 
C1:314 012604 
013316 012603 
013320 01260;> 
Cl~32? Olne! 
013324 012600 
013326 012737 013210 000024 
CU334 012137 000340 000026 
013342 104401 
013344 u1521~ 
013346 000002 
C13?50 CCOOCC 
013352 000776 
013354 000000 

SCHECK IICALL=CHEC~ 
SHOLD IICALL=HOLD 

STER~=.-STRPAD 

01-~AR-77 14: 40 PAGE 81 
POIiER DC~N AND UP ROUTINES 

TRAP+20(l04420) CHECK FO~ KYBD OR SV NEG CONTROL 
TRAP+21(104421) WAIT FOP OPERATOR ACTION 

.50TH PCWER DOWN AND UP ROUTINES 

;;**.*.****************~**************************~*** *********** 
iPDWER COWN ROUTINE 
SPoRDN: MOV #5 ILLUP,@#PWRVEC IISET FOR FAST UP 

MOV n 34 0,@#PWRVEC+2 iiP1HO:7 
!If)V ~O,-(~P) ;;PUSH RO ON STACK 
HOV RI,-(SP) lIPUSH RI eN STACr, 
MOV R2,-(SP) ;;PUSH R2 ON STACK 
MOV P.3,-(SP) I /PU SH R3 ON STACK 

<MOV R4,-(SP) i i PUSH R4 ON STACK 
MOV R5,-(sP) i1PUSH R5 ON STACK 
MOV @SWR,-(SP) /lPUSH @SWR ON STACK 
MOV SP ,SSAVR6 i;SAVE SP 
MOV #SPWliUP,@#PWRVEC i ;SET UP VECTCR 
tiALT 
SO .-2 ,'HANG UP 

;;*************._.*********************************************** 
;PLWEP. UP ROUTINE 
SPORUP: MOV US ILLUP,@#PWRVEC ;;SET FOR FAST DOWN 

MOV .iSAH6,SP ;iGET SP 
CLR SSAVR6 /I_AIT LOCP FCR TH E TTY 

IS: INC SSAH6 i,WAIT FIJQ THE INC 
t1"lE IS pDF WORD 
MOV (SP)+,@SWR ; ;POP STACK INTO @SWR 
MOV (SP)+,R5 ; ;pap STACK INTO R5 
MOV (SP)+,R4 ;;POP STACK INTO R4 
MOV (SP)+,R3 npop STACK INTO R3 
MOV (SP)+,R2 ;}POP STACK INTC R2 
MOV (SP)+,Rl ; 1 POlJ STACK INTO 91 
MOV (SP)+,RO ;;POP STACK INTO RO 
MOV ~SPWRDN,@#PWRVEr ;;5Et UP THE PCWEK UCWN VECTeR 
MOV n340,@#PWRVEC+j ;;P~IO:7 
TYPE IIREPORT THE POWER FAILURE 

SPWR~G: .WORD PWRMSG IIPOWER FAIL ~ESSAGE POINTER 
RTI 

SILLH: HALT ;;THE POWER UP SEaUENCE WAS STAPTED 
EF .-2 " PEFORE TPE POWER DOWN WAS CO.PLETE 

SSAVP6: 0 ;; PTlT THE SP HERE 



MAINOEC-Il-0ZLAE-f MACVll 21(1006) 
OZLAE~.Pll 28-FES-71 15:08 

O'3::5~ 002254 
013360 00301:1 
013 36 2 0032E2 
013364 000000 
C13~6~ 000000 
0133'10 000000 
013312 000000 
013374 000000 
OI,lH 000000 
013400 000000 
013402 000000 
013404 000000 
01,406 OOOOO~ 

013410 000000 
013412 000000 
013414 000000 
013416 oolflA 
013420 003667 
013422 00377, 
013424 004060 
013426 00411A 
013430 00440~ 

013432 00417D 
013434 005062 
1J1~43(i oe5200 
013440 005226 
013442 177777 
013444 000000 
C'3446 oooooe 
013450 000000 
013A~2 000000 
013454 00~0 00 
01~45€ eoocoe 
013460 000000 
013462 000000 
013 '64 000000 
01,466 ooooor 
013470 000000 
013412 000000 
013474 000000 
013416 005340 
O13~OO 000000 
013502 000000 
013504 000000 
Cl~~06 ocoeeo 

MAINDEC-ll-OZLAE-8 MACVll 27 (1006) 
DZLAEo..PII 28-FEB-77 15:0B 

013510 000000 
013512 000000 
013514 000000 
013516 00554r 
OU520 00565' 
013'522 00516. 
013524 006050 
01,526 00617. 
013530 000000 
013532 oooooe 
013534 000000 
013536 oeoocr 
013540 000000 
013542 000000 
013544 000000 
013!:4f) oooeor 
013550 000000 
013552 u06514 
013554 00653 A 

013556 013637 
013560 01360' 
013562 01370f 
013564 01374. 
0]3566 014000 
Cl~510 014C3: 
013572 014070 
013574 014111 
013~76 014144 
O]3EOO C14170 
013602 014232 
013604 014266 
013606 014324 
01,UO 014'6C 
013~12 014414 
01361. 014451 
013616 014503 
013f20 0]4531 
013622 014513 
013€24 n4~32 
013626 014671 
013E3C 01471:> 

01-~AR-71 14:45 PAGE H8 
POWER OCWN AND UP ROUTINES 

illllllllllllllllllllllllll/IIIIIIIIIIIIIIIIIIIIIIIIII//111111//1111/11 

.SHTTL TEST AuORESS TABLE 

;ThE PRINTING TEST SEQUENCE STARTS WITH TEST20 
ITO REMOVE A TEST FROM THE PROGRAM -
;DEPOSIT ZERO FOR THE TEST ADDRFSS IN THIS TABLE 
IA MINUS ONE (-1 ) IN THE TABLE INDICATES THE END OF THE PRINTING 5EQUENCE 

1/1111/11111111111111111111/11/1111111111111111111111111111111111111111 

TAT: TESTO 
TEST! 
HST2 
a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
TF.ST20 
TE5T21 
TEST22 
TEST23 
TEST24 
TEST25 
TEST26 
,EST27 
TEST30 
TEST31 
-I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
TE5T50 
0 
0 
0 
c 

01-~AR-11 14:45 
TEST AuDRESS TABLS 

0 
0 
0 
TESTED 
TEST61 
TE5T62 
Tf:5T63 
TEST64 
0 
0 
0 
c 
0 
0 
0 
0 
0 
TEST?' 
TEST71 

PAGE 

;TEST3 
ITES14 
;TESTS 
iTEST6 
;TE5T7 
ITE5T1C 
;TE5T11 
ITE5Tl2 
;TEST13 
ITE5T14 
ITE5T15 
lTESTH 
ITEST17 

/TEST32 
)TEST33 
ITE5T34 
;TEST35 
ITEST36 
ITES137 
ITEST40 
ITE5T41 
ITE5T42 
ITE5T43 
ITES144 
iTEST45 
ITE5T46 
ITES14 7 

ITEST51 
ITEST52 
iTEST53 
ITE5T54 

09 

ITEST55 
I1E5T56 
;rEST57 

ITEST65 
ITEST66 
ITE5T61 
;rE:ST?O 
ITEST71 
ITE5T72 
ITEST73 
ITE5T74 
ITEST75 

11111111111111111111111111111111111111111111111111111111111111111111111 

.SdTTL ERROR MESSAGE ADDRESS T~aLE 

11111111111111111111111111111111111111111111111111111111111111111111111 

EPAT: ERR I 
ERR 2 
ERR3 
ERR4 
ERRS 
ERRf 
ERP7 
EPPIO 
ERRI! 
EPRI, 
ERRI3 
ERRI4 
ERRI5 
ERRl6 
ERR!7 
EPP20 
ERR21 
ERR22 
ERP23 
ERR24 
ERR2S 
ERR 26 



HA IN C EC-ll-DZLAE-B IHCYll 27( 1006) 01-MAR-77 14:45 PAGE 90 
DZ~AEB.Pll 2S-FEE -77 15:0B ER"O~ MESSAGE ADDRESS TABLE 

I1111111111111I11111111111111111111111111111111111111111111111111111111 

.SHTrL ERReR MESSAGES 

illllllllllllllllllllllllllllllllllllllllllllllllllill11111111111111111 

01302 0511 05 047522 020122 EkR1 : .ASCIZ IERRCR CLEAR. peWER CFFI 
013t40 0461 O~ 040505 C26122 
013646 050040 053517 051105 
013654 047440 043106 000 
013661 122 040505 054504 ERR2 : • A5CIZ IREADY SET. POliEt/ OFF I 
r 13 f66 051440 05<105 020054 
013674 047520 042521 020122 
013702 043117 000106 
013706 0511 05 047522 020122 ERR3 : • ASCIZ IERRIlR CLEAR. PRINTER OFF LIN~I 
013114 046103 040505 OUI22 
013722 050040 044522 052116 
013730 051105 047440 043106 
013736 046040 047111 000105 
o I ~744 0425,2 0421Cl C20131 oRR4: ,ASCI! IREADY SET. PPINTER OFF LINEI 
013752 042523 026124 050040 
013760 044522 052116 051105 
013766 047440 043106 046040 
CI3774 047111 000105 
014000 051105 047521 020122 ERRS: .ASCIZ IERRCR SET. PRIITER ON LINEI 
01400~ 04252::! 026124 050040 
014014 044522 052116 051105 
014022 041440 020116 044514 
014030 042516 000 
014033 122 040505 054504 IiRR6 : .ASCIZ IREADY CLEAR. PRINTER ON LINEI 
014040 041440 042514 051101 
0)4046 0200:4 051120 C47111 
014054 042524 020122 047117 
014062 046040 047111 000105 
014070 0511 05 047522 020122 ERR7 : ,ASCIZ fERRCR CLEAR. PAPER CUTI 
014076 04610? 040505 026127 
014104 050040 050101 051105 
014112 0474 40 052125 000 
014117 122 040505 054504 ERHIO : JASCIZ IREADY SET. PAPER OUTI 
014124 051440 052105 020054 
014132 040520 042520 020122 
014140 052517 000124 
014144 0511 05 047522 020122 EHRII: ",ASCIZ IURCR DID NCT CLEARI 
C14]52 044504 020104 047516 
014160 020124 046103 040505 
014166 000122 
014170 042522 042101 020131 ERR12 : .ASCIZ IHEAUY NOT SET AFTER ERRCR CLEAREOI 
C14]76 0475lf 020124 042523 
014204 020124 043101 042524 
014212 020122 051105 047522 
014220 020122 046103 040505 
014226 0425 " 000104 
014232 0511 05 047522 020122 ERR13 : .ASCIZ IERROR SET AFTEF RESET INSTRI 
014240 04252? 020124 043101 
014246 042524 020122 042522 
014254 042!:: 2::- 020124 047111 

MAINCEC-II-DZLAE-B ~ACVll 27(006) 01-MAR-77 14:45 PAGE 91 
DZLAEB.PII 2~-fEil-77 1';:09 ERROR MES~AGES 

014262 052123 000122 
014266 042522 042101 020131 ERRI4 : .ASCIZ IREADY CLEAR AFTER RESET INSTRI 
014274 046103 040505 020122 
014302 043101 042524 020122 
014310 042522 042523 020124 
014316 047111 052123 000122 
014324 042522 042101 020131 EoIRI5 : 'ASCIZ IREADY SET AFTEP CHAR LOADEDI 
014:32 04252? 020124 C43101 
014340 042524 020122 044103 
014346 051101 046040 040517 
0]4354 042504 000104 
0]4~60 C511C~ 047522 C20122 ERnE: .ASCII IERRCR SET AFTEF CHAR LOADEDI 
014366 0425 ?3 020124 043101 
014374 042524 020122 044103 
014402 051101 046040 040';17 
014 '10 042504 000104 
014414 04252? 042101 020131 ER.1 7: .ASCIZ IREADY NEVER SET. CHAR LOADEDI 
014422 042516 042526 020122 
014430 042523 026124 041440 
014436 040510 020122 C41514 
014444 042101 042105 000 
014451 105 051122 051117 ERR20: • A SCiZ IERRCR SET. INTERRUPT TESTI 
014456 051440 05<10'; 020054 
014464 047]11 042524 051122 
014472 050125 020124 042574 
014500 05212~ 000 
014503 122 040505 054504 ERR21: .ASCIZ IREADY CLEAR. 1I1TERRUPT TEST! 
014510 041440 042514 051101 
014516 020054 047111 042524 
014524 051122 050125 020124 
014532 042524 052123 000 
014537 120 044522 052116 ERR22: .. ASCI::! IPRINTER INTER ABOVE LEVEL ?I 
014544 0511 05 044440 052116 
014552 051105 040440 047502 
014560 042526 046040 053105 
014566 046105 03144C 000 ' 
014573 lIf 020117 051120 ERR23: ,AseIZ INO PRINTER INTER EfLOW LEVEL 41 
014600 047111 042524 020122 
014606 047111 042524 020122 
014E14 042502 047514 C 20 127 
014622 042514 042526 020114 
014630 OOOI,)601! 
014632 051120 047111 042524 r;R1l24 : , ASCIZ IPRINTER ERROR BEFORE CHAR LOAD I 
014E40 020] 1"2 051105 047522 
014646 020122 042502 047506 
014654 042522 041440 040510 
014662 020122 047514 042101 
C14f70 CCC 
014671 120 044522 052116 ERR25 : .ASCIZ IPrINTER NOT READYI 
014676 051105 047040 052117 
014704 051040 040505 054504 
014712 oor 
014713 120 044522 052116 ERR26: .ASCIZ fPRINTER ERROR AFTER CHAR LOADI 
014720 0511 05 042440 051122 
014726 051111 040440 052106 
014134 05110~ 041440 C40510 



MAINDEC-II-nZLAE-R MACVll 21(1006) 01-MAR-17 14 :45 PAGE 92 
DILAES.Pll 28-HB-77 15:Ce E~WOR MESSAGES 

014142 020122 047514 042101 
014150 000 

Jlllllllillflllllllllllllllllllllllllllllllllllllllill11111111111111111 

.SBTTL PROGRAM MESSAGES 

illllllllllllllllllllllllllllllllllllllllllllllllllill11111111111111111 

014751 200 020043 047503 COLU~N: .ASrlZ (CRLf>I' COLUMNS : 
01415€ O~ 2514 047115 C20123 
014164 020015 000 
014757 200 042523 042514 SELTST: .ASCIZ <CRLf>/SELECT TEST 
014774 052103 052040 051505 
015007 0201,4 020~43 020040 
015010 000 
015011 017 052012 051505 TSTNO: .<ASCIZ <Lf><Lf>ITEST NrHBER 
015015 020 124 052515 041115 
015024 0511 O~ 020040 000 
015031 040 041440 045117 COL~N: .ASCIZ COLUMNS/<LF> 
015036 045525 051516 000012 
015044 052200 051505 020124 EToTNO: .ASCIZ <CRLf)ITEST " 015052 000C43 
015054 020054 050040 036503 PCMSG: • ASCIZ I, PC=I 
015052 000 
015063 054 020040 051105 ERR: • ASCIZ I, ERROR #1 
015(70 C475 " 020122 000043 
015076 020054 000040 ERRS: .ASCIZ I, 

MAINDEC-II-0ZLAE-8 MACYlI 27(1005) 01-~AR-77 14: 45 PAGE 93 
DZLAE8.Pl1 26-FEB-17 15:08 PROGRAM MESSAGES 

015102 04241:1 042116 047440 PASMSG: .ASCIZ <Ln/END OF PASS #I 
015110 020106 040520 051523 
01511~ 020040 000043 
015122 051600 051127 036440 OSMSGl: .ASCIZ <CRLF)/SWR = 
tI~130 000040 
015132 020040 047040 053505 DSMSG2: • ASCIZ NEW = 
015140 036440 000040 
015144 040527 052111 047111 WTMSG: .ASCII IWAITING, TYP SPACE TO CONTINUE/(CRLF) 
C15152 .. 6101 020C40 054524 
015160 020120 050123 041501 
015155 020105 047524 041440 
015174 047117 044524 052515 
015202 1001 (;5 coe 
015205 103 040510 020122 TCHAR: • ASCIZ ICHAR = I 
015212 02007~ 000 
015215 200 047520 042527 PWRMSG: .ASCIZ <CRL f) IP OWERI <C~Lf) 
015222 lC012? COO 
015225 012 047516 041440 NCMSG: .ASCIZ <Ln/NO CONSOLE TER~INAL/<LF> 
015232 0471 !7 047523 042514 
015240 052040 051105 044515 
O]!5;4oS 0405H OC5114 000 
01525~ 120 044522 052116 MANMSr.: • ASCII IPRINT SPEED MANUAL TIMINr./<CPLF> 
015260 051440 042520 042105 
015266 04ci440 047101 040525 
015,74 C20114 044524 044515 
015'02 043516 200 
015305 12e 052125 051440 • ASCII IPOT SWITCH 12 UP TO START TlMING/<CRLF> 
015312 044527 041524 020110 
C15:>20 O:!Ctl 052He 00120 
010326 047~24 051440 040524 
015334 052127 052040 046511 
015342 047111 100107 
015346 Qt 25;r 020124 053523 ~A!JCI7 IPUT SWITClI 12 DOWN AT END OF I MINUTE/<CRLf) 
015354 052111 OHI03 030440 
015362 020062 047504 047127 
015370 040440 020124 047105 
CI5?1f 0201 C4 043117 030440 ' 
015404 045440 047111 052125 
015412 100105 000 
015415 105 052116 051105 Tt4MSG: ,ASCIZ IENTER PATTERN PER LISTING OR DOCUMENT/<CRLf) 
C15422 C50C4 r 052101 042524 
015430 047122 050040 0511 05 
015436 04604~ 051511 044524 
015444 043516 041440 020122 
015452 047504 052503 042515 
015450 05211f 000200 
015454 003407 000200 T~OBEL : .ASCIZ <7>(7)<CRLF) 
015410 050200 044522 052116 PRSPI : .ASCIZ <C~LF>lPRINT SPEED IS I 
0154H 0514 4C 042520 C42105 
015504 044440 020123 000 ,,< 
015511 101 050120 047~22 PRSP2: ,ASCIZ IAPPROX. I 
015516 027130 000040 
C 15~ 21 020040 044514 042516 PRSP 3, .Ascn I LINESI(57)/M I NUTE , WITH I 
015530 027523 044515 052516 
01553fj 042524 026040 053440 
015544 052111 020110 000 



MAINOEC-I1-DZLAE-P MACYll 21(1006) Ol-HAR-17 14: 45 PAGE 94 
DZLAEn. Pll 2B-FEP-17 1,):08 PROGRAM MESSAGES 

015~51 040 041440 C40510 PHSP4: .ASCI7 CHARS/<S1>/LINE/<CRLF) 
015556 051522 0460;1 047111 
015564 1001 O~ 000 
0155,7 124 051125 020116 TOMSGO: .Asen ITURN POWER Off & SET OFF L INU<CRLF> 
C!S~1t! 041520 042521 C20122 
015M2 043111 020106 020046 
015610 042523 020124 043111 
015616 020106 044514 042516 
C15f24 00020~ 
015626 045511 02005. 052524 TOHSGl: .ASCIZ 10K, TURN PO~ER ON/<CRLF> 
015634 0411n 050040 053511 
015642 0511 05 047440 100116 
01~f50 ceo 
0156'1 111 026113 051440 TOMSG2: .ASCIZ 10K, SET PRINTER TO GN-LINE/<CRLF> 
015656 052105 050040 044522 
015664 052116 051105 052040 
Cl502 0;0111 041111 046055 
015100 041111 100105 000 
015105 111 026113 052040 TOHSG3: .ASCIZ 10K, TRY PAPER OUT SWITCHI<CRLF) 
015112 054522 050040 050101 
015120 O~ 11 C~ 041440 052125 
015726 051440 044521 041524 
015734 10011C 000 
015731 117 026113 051040 TOMSG4: ,ASCIZ 10K, RESTORE PRINTER TO ON-LINE/<CRLF) 
0]5144 051505 041524 C42522 
015152 050040 044522 052116 
015160 0511 O~ 052040 0'0111 
015766 047117 046055 047111 
015174 100105 eGC 
015711 055 026455 026455 TlHSGI : .ASCIZ 1-----
016004 000040 
01600f 044440 041516 020110 TlMSG2: .~SCIZ I INCH FORM FEED -----I<CR> 
016014 C475 Cf 045~22 043C40 
016022 042505 020104 026455 
016030 026455 006455 000 
016035 123 052105 043040 TlMSG3 : .'~SCIZ ISET FORM FEED SIoITCH TO 
0lH42 C5111"1 020115 042506 
016050 042105 051440 044521 
016056 04152' 020110 Q47524 
016064 020040 000 
0ltCb1 C 4( 044440 C415H TlMSG4: .ASCI? INCHES & DEPFESS TOF RESET SWITCH/<CF.LF> 
016014 042510 020123 020046 
01f102 042504 051120 051505 
016110 020123 041524 020 I 06 
tlf1H 042522 04~52~ C20124 
016124 053523 052111 044103 
016132 00020r 
016134 04151t 04<440 052105 T2EH: , ASCIZ INO METHOD OF TIMING AVAILABLE/<caLF) 
CHI42 0475 Ir 0201C4 C43117 
016150 052040 046511 047111 
016156 020101 053101 044501 
016164 040514 046102 100105 
Olfl12 cor 

016174 .EVEN 

HAINDEC-l1-DZLAE-~ MACYlI 21(1000 01-MAR-77 14:4" PAGE 95 
DZLIEP.P11 2B-FE"-71 15:08 PRCGRAM MESSAGES 

Olt174 
016202 
016210 
016216 
016224 
016232 
016240 

04753] 
043517 
020111 
020122 
020C7? 
050123 

000 

000001 

020125 
052111 
041105 
040504 
0'5210~ 

041501 

047506 
052040 
042524 
040524 
C2f~14 
005105 

TAOLf4: .ASCIZ 

• r.~:n 

/YOU fORGOT TO FNTER OATA1 CTL-SPACE/<Lf> 

JDPEN-ENU!~ TABLE feR TEST 64 DATA. 



HAINOEC-1I-CZLAE-B MACYl1 21(1006) 01-~AR-17 14: 45 PAGE 97 
aZLIES.PIl 28-E£8-77 15:08 SV~BCL TABLE 

ACCEPT 006210 E"II. T 013555 NXTADR 011142 STRONE 001152 TEST 64 006114 
ACTrST 001130 EMTVEC~ 000030 PASCNT 005652 SVTs'r 011600 TEST16 006514 
BITO CCCC~I ,:NDACR 006512 PASfoI!SG Cl51U2 SoR 001142 TE5T71 006534 
BITOO 000001 ':"R 015063 PC~SG 015054 SoREe 000116 TKB 001102 
B ITOI 000002 ERRS 015076 PIRU 177172 SWO 000001 TKS 001100 
BlTe2 CCCC04 ERRVEC= 000004 PIRQVE= C00240 SoOO 000001 TKVEC 000060 
BlT03 000010 ERRI 013632 PLKS 001134 SWOl 000002 TLOOP 001154 
B 1T04 000020 ERRIO 014117 PLOAD 011044 S.02 000004 TORTN 006610 
B IT05 CCOC4C ERR 11 014144 PR INT 104414 SW03 000010 TP8 001106 
8IT06 000100 EPRI2 014170 PROPAT 006424 SW04 000020 TPS 001104 
BIT07 000200 ERR13 014232 PRPAT 006466 SW05 000040 TPVEC 000004 
B !TOS 000400 ER.14 014 26 6 PRSP I 015470 SWOE 000100 TRAPVE~ 000034 
8IT09 001000 ERR1!: 014324 PPSP2 015511 SW07 000200 TRONE 001153 
BIT! 000002 ERR IE 014360 PRSP3 015522 SW08 000400 TRTVEC= 000014 
BITI0 002000 ERRI? 014414 PRSP 4 015551 SW09 001000 TSEL 001510 
BIT11 004000 ERR2 013661 PRTHOR= 104413 S~1 000002 TSTNO 015011 
81T12 010000 ERR20 014451 PRTSET 005442 S~10 002000 TWOBEL 015464 
8IT13 020000 ERR 21 014503 PRe COOOOo SWll 004000 TYPOS 104405 
B ITI4 04CCOO 2RR22 014537 PR I 000040 sw 12 010000 TYPE 104401 
BIT15 100000 ERR23 014573 PR2 000100 SW13 020000 TYPOC 104402 
BIT2 000004 ERR 24 014632 PR3 000140 sw 14 040000 TYPON 104404 
BIT, CCCCI0 ERR2J5 014671 PR4 000200 S'Ol5 100000 TYPOS 104403 
BIT4 000020 ERR26 014713 PR5 000240 SW2 000004 TOMSGO 015561 
8IT5 000040 ERR3 013706 PRo 000300 S~3 000010 TOMSGI 015626 
8ITE OCC]OO ERR4 013744 PR7 000340 SW4 000020 TOMSG2 015651 
8IT7 000200 ERR5 0]4000 PS 117176 SW5 000040 TOMSG3 015105 
8ITB 000400 ER~6 014033 PSW 111776 SW6 000100 T OMSG4 015737 
8IT9 COICOO ERR7 014070 PWRM5G 015215 SW7 000200 Tl MS Gl 015171 
BPTVEC= 000014 ETSTNO 015044 PWRVEC= 000024 S~8 000400 TlMSG2 016006 
CHACTR 006510 EX IT 006644 CUOI 001164 SW9 001000 TIMSG3 016035 
CHECK = IC4420 ~'F OCOO14 G,UC2 C02032 TABU4 016174 TlMSG4 016061 
CflLD 005440 ESTPAD 001126 RDCHR 104406 TAT 013356 T2EM 016134 
CHLAG 0011"5 fSTSAD 001124 RD~FC 104410 T8ITVE= 000014 T2SP 003400 
CNLCAD= H4417 nOLO lC4421 ROLIN 1044C1 TCHAR 015205 T50~1 005424 
CNTR 006E06 HT 000011 RFPDRT 010044 TERR 006164 T50M2 005430 
COLCH 006506 IOTVEC= 000020 RESREG= 104412 TESTO 002254 T50PCT 005422 
ceLMN 015C3' KYBOE 007140 RE5TRT CCI2l0 TEST I 003072 T64MSG 015415 
COLUMN 0147~1 KV80ST 001442 RESVP.C= 000010 TEST2 003262 WIDTH 001150 
CONTRL 001220 Lr;PTR 011040 RSTA1R 011316 T ES, 20 003614 WTMSG 015144 
CH 000015 LE 000012 ~6 =>C00006 TE.;T 11 003H2 SBELL 001156 
CFLF 000200 LKS 001140 P7 ='000001 TEST22 003172 SCHECK 007052 
CS8R 001136 L~SRV 006566 SAVREG= 104411 HST23 004060 SCNLD 011410 
eTLA 000346 LOAD 104415 SEl.ECT CG0152 TE5T24 004114 SCNTLG 01224"/ 
CTLE 006,62 LPE 001116 SELTST 014761 TEST25 004406 SCNTLU 012242 
OCI 006556 LPCTR 001132 SER5',oJ 001120 TES'26 004170 SCR 001164 
DOl SP 177"70 LPKB 001112 SLOAil 011206 TEST27 005062 SC~LF 001161 
01 SPL A 00114. LPKS OCI110 SPD 003500 TEST30 005200 SDBLK 010516 
D I SPP E 000174 LPS 001114 SP3 005434 nST31 005226 SD82D 012454 
DSMSG I 015122 MANMSG 015253 SRDCI 006614 TE5T50 005340 sua 2C 012104 
DSMSG 2 C15]32 MJNCNT 006f12 ST ACK COli 00 TEST60 005540 SOE CVL 012634 
OSWP 177570 '~LDAD 104416 START 001114 TEST61 005654 SDOAGN 005332 
DDNCDL 006454 NCMSG 015225 STARTX 001226 TEST62 005106 SOTBL 010566 
DUNPAT C06446 NUMLP 001122 STKtMT= 177114 TE5T63 006050 SENOAD 005322 

-------, ,. --.-

MAINDEC-I1-CZLAE-R MACYlI 27(1006) 01-~AR-77 14: 4S PAGE 9B 
o lLH!. PI I 28-FE: P -'77 15:0S 5YMBCL TAPLE 

SENDcr 005306 SLOAD 011034 saUES 001160 .$S',oIR 162000 STTYI~ 012236 
SEOP 005262 SMLOAD 011400 SRDCllR 011602 STERM 000044 STYPO S OIC362 
SEOPCT 005:CO SMNElI 012"65 SROOEC 012216 STKP 001102 STVPE 010242 
SERRO, 001144 S"SWH 012254 SP JU ~ 012002 STKS 001100 STYPEC 010344 
$ERRPC 010040 SNULL 001170 3RDSZ = 000004 STN 000000 STYPOC 010632 
SfF 001166 SOCNT 011030 SPESRE CI0204 STNPWR 012564 STYPON 010646 
SFILLC 001172 SOCTVL 013006 SRTHD 005334 STPR 0011 06 STYPOS 010606 
$FILLS 001111 SOMacE 011032 $SAVRF.: 010146 STPFLG 001113 SSGcT4= 000000 
SGET4; OC5:12 SPASS 005336 SSAVRf Cl3354 STPS 001104 SOfiLL 011031 
SHD 000000 SPRHDR 011546 SS820 012650 STRAP 013060 016241 
SMOLO 001112 SPRINT 011502 SSB 20 013024 STRAP2 013132 
SILLUP C13?50 $PWRCN 013210 SSETUP= CO C 0 34 STRP 000~22 
SITEN8 010042 SPWP~G 013344 SSTUP 177771 STRPAD 013144 
SLF 001162 SPWPUP 013262 SSVPC = 000200 STSTN~ 001140 

. APS • 016;41 Gcr 

ERl(ORS QE'fEt:TED: 0 
DEFAULT GLCdALS GENERATED: 

OZLA~R,DZLAEB.SEC/SOL/'L:SEQ=OZLAEP.PII 
RU~-TI~F: 16 9 .3 scrO~JS 
RUN-TI~E RATIO: 642nb~24.3 

CCPE USEe: 18K (:6 PIGES) 


