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1.0 ABSTRACT 

THE DIAGNOSTICS FOR THE LA180 PRINTER ARE OESIGNEn TO ~~ERCISE A~L 
AREAS OF THE PRINTER, SIMULATING WORSE CASE CONDIT10NS TO PETECT BOTH 
MECHANICAL AND ELECTRICAL FAU~TS. ADOITIONAL FACILITIES WITHIN THE 
DIAGNOSTIC PROGRAM WILL AID IN !SOLATION OF ANV FAULT CONOITIONS 
DETECTED. 

OPERATION O~ THE DIAGNOSTIC PROGRAM WILL BE CONTROLLEn FROM TH! 
PROCESSOR SWrTe~ RfGIST!R OR FROM AN AVAILABLE CONSOL~ OEVICE. THE 
OPERATOR WILL BE GIVEN AS MUCH CONTROL OVER THE ~PERAT!ON OF THE 
PROGRAM AS POSStB~E WHILE TRVING TO KEEP THE CONTRML SCHEME SIMPLE. 

THIS DIAGNOSTIC PROGRAM WAS DESIGNED TO RUN IN 4K OR LESS OF MEMORV. 

2,0 REQUIREMENTS 

2.1 EQUIPMENT· 

THIS DIAGNOSTIC WAS WRITTEN TO RUN ON ALL MODELS OF THE PDP·e 
PROCESSOR WITH A LA180 PRINTER USING THE STANDARD LA180 PARALLEL 
INTERFACE, THE PROGRAM WILL USE A STANOARD CONSOLE DEVICE, IF 
AVAILABLE, FOR OPERATOR INSTRUCTIONS ANO ERROR R!PORTING. IT IS 
SUGGESTEO THAT A CONSOLE DEVICE BE useD WHEN RUNNING THIS DIAGNOSTIC 
BUT IT IS NOT REQUIRED IF THE CPU WAS A HARDWARE SWITCH REGISTER, IF 
ANY NON~STANOARO lOT CO~£S A~E USED FOR EITHER THE LA180 OR THE 
CONSOLE DEVICE, CHANGE THE lOT CoDES AT PTRIOT ANO tOTSE~ REFORE 
STARTING THE PROGRAM. 

THE DIAGNOSTIC WAS MAOE CAPABLE OF RUNNING WtTH E!THER OF TWO 
INTERFACES IN JUNE OF 1~76. THE FIRST BEIN~ THE STA~OARn ~'180 
PARA~bEL INTERFACE, AND THE SECOND BEING THE PDP-eA OPTION SOARD l'S 
12 BIT PARALLEL IIO INTERFACE. 

2,2 STORAGE 

THIS PROGRAM USES MOST OF 4K OF MEMORV WITHOUT AFFFCTING THE ARE' USED 
BY THE .BINARY LOADER. 

2.3 pRELIMlNARY PROGRAMS 

'~L APPLICABLE POP-08 OI.GNOSTIC! SHouLo aE RUN SUCCESSFULLY O~ THE 
PROcESSOR. 
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3.0 ~OAOING PROCEDURE ~ INITIA~lZAT!ON 

~OAD THE LA180 DIAGNOSTtC PROGRAM FOLLOWING NORMAL PROCEDURES, 

If • HARDWARE SWITCH REGISTER OOES NOT EXIST OR TO USE THE SOFTWARE 
SWITCH REGISTER CONTROL WHfN A HAROWARE SWITCH REGISTER IS AVA!~ABLE, 
SET elT 0 Of LOCATION 21 TO 0 BEFORE STARTING THE OIAGNOSTIC. 
~OCATION 20 WILL THEN SE USED AS THE SOFTWARE SWITCH REGIST~R CSSR). 
MAKE SURE THE SSR IS SET AS OESIRED AEFORE STARTING THE PROGRlM, 
REFER TO SECTION 5.3 FOR A DESCRIPTION OF THE OVNAMIC SSR ROUTINE 
OPERATION. 

IF THE pop.e' OPTION BOARD 1'8 12 BXT PARALLEL tIn INTERFACE lS TO RE 
USED INSTEAD OF THE STANOARD LA180 PARALLEL INTERFACE, SET BIT 1 OF 
LOCATION 21 TO 1 BEfORE STARTING THE DIAGNOSTIC. IF THE POP-SA OPTION 
BOARD l'S 12 eXT PARALLE~ 1/0 INTERFACE IS TO BE USED, SET SWITCH 
91-9 ON THE PDP~eA OPTION BOARD 1 TO THE "ON" POSYTION, 

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

4.0 STARTING PROCEDURES 

STARTING ADDRESSES I 

200 • GENERAL START: 
RUN ~PERATOR !NTERVENTION TESTS THEN ENTER PRINTING TEST 
SEQUENCE, 

201 • RESTART: 
ENTER RRINTING TEST SEQUENCE OIRECTLY SKIPPlNG OPERATOR 
INTERVENTION TESTS. 

202 • GO DIRECTLY TO CONSOLE TERMINAL KEY60ARO CONTROL - SELECT 
TEST. 

STARTING AT 200 WILL RUN THE ENTIRE DIAGNOSTIC PACKAGE. THE PROGRAM 
WIL~ FIRST EXECUTE THE OPERATOR INTERVENTION TESTS AND THEN ~NTER THE 
PRINTING TEST SEQUENCE WHERE IT WILL LOOP CONTINUOUSLV, STARTING AT 
201 (THE RESTART, WILL SKIP THE OPERATOR INTERVfNTION TESTS AND ENTER 
THE PRINTING TEST SEQUENCE OIRECTLY, STARTING AT ?02 WILL CAUSE THE 
PROGRAM TO GO DIRECTLY TO CONSOLE KEYBOA~O CONTROL IF A CONSOLE DEVICE 
EXISTS, OTHERWISE, THE PROGRAM WILL HALT WAITING FOR A TEST SELECTION 
FROM THE PROCES!OR SWITCH REGISTER. ALSO, BY PLACING THE HALT AND 
SELECT TEST SWITCH UP (1) BEFORE STARTING THE DIAGNOSTIC, THE 
DIAGNOSTIC WILL HALT WAITING FOR A TEST SELECTION FROM THE PROCESSOR 
SWITCH REGISTER AFTER INITIALIZATION OF THE PROr,RAM. 

TO sTART THE DIAGNOSTIC PROGRAM, SET THE DESIRED STARTING ADDRESS IN 
THE SWITCH ~EGISTER ANO ~EPRESS LOAO ADDRESS, SET THE PROCESSOR SWITCH 
REGISTER OPTIONS AS OESIRED (SEE SECTION S.ll, ~NO ~EPRESS START. THE 
DIAGNOSTIC PROGRAM WILL NOW RUN IN THE MANNER SE~ECT~O, 
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5,0 OPERATING P~OCEOURES 

5,1 SWITCH REGISTER CONTRO~S 

THE FOLLOWING, aASIC CONTPO~ FUNCTIONS ARE .VArL'Bl~ THROUGH THE US~ 
OF THE SWITCH R!GISTER. 

SWITCH 
.~ .... 

02 

03 

04 

04 

POSITION .......... 

1 CUP) 
o (OWN) 

1 (Up1 
o (OWN) 

1 CUP) 
'" (OWNl 

1 CUP) 
o (OWN, 

FUNCTION ...-.. _--
STOP ON ERROR 
CONTINUE ON ERROR 

INHIBIT ERROR TVP!OUT 
NORMAl OPERATrON 

L.OOI' ON TEST 
NORMA~ OPERATION 

HALT & S~LECT TEST 
NORMAL OPERATION 

MANUAL TIMING • OVERAll 
PRINT 8P~EO TIMING 

SINGLE CHAR • SCOPE ~OUTrNE 
FUL.L LINES 

04-11 • COLUMNS AT START UP. 

06-11 TEST SELECTION DURING OIAG, 

05-11 CHAR SElECTfON FOA SCOPE ROUTINE 
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5.1,1 SWITCH 0 • STOP ON ERROR 

WITH THIS SWITCH UP (ll, THE PROGRAM WILL HALT OR WAIT FOR 1 KEVBOARD 
ON ANY DETECTED ERROR~ WHEN ~OWN (0" THE PROGRAM WILL CONTINUE ON 
ERROR IF POSSIBLE, 

5,1.2 SWITCH 1 • INHI8IT ERROR TYPEOUT 

WHENEVER THIS SWITCH IS !N THE UP !1' POSITION, ER~OR TVPEOUT5 WILL 
NOT OCCUR. 

5.1.3 SWITCH 2 • LOOP ON TfST 

WITH THIS SWITCH UP rl), THE PROGRAM WILL CONTINUE TO LOOP ON THE 
CURRENT TEST UNTIL THIS SWITCH IS plACED DOWN (0), AFTER RETURNING 
THIS SWITCH TO THE OOWN r0' POSITION, THE TEST WILL CONTJNUE NORMAL 
OPERATION AT THE COMPLETION OF THE CURRENT TEST. THUS, WHENEVER THIS 
SWITCH IS DOWN (0', THE ~ROGRAM WILL CONTINUE NORMAL OPERATION. 

5,1.4 SWITCH 3 • HALT & SELECT TEST 

THE PROGRAM WILL HALT WH~NEVER THIS SwITCH IS PLAC~O IN THE UP (1) 
POSITION. AT THAT TIME. SET THE OESIRED TEST NUMBER IN THE PROPER 
POSITION IN THE PROCESSO~ SWITCH REGISTER. 

TO START THE NORMAL TEST SEQUENCE WITH THE SEkECTED TEST, PLACE THE 
HALT AND SELECT TEST SWITCH DOWN (0) THEN DEPRESS THE CONTT.NUE SWITCH. 

TO RUN A SEL£CTEO TEST ONCE A~O HALT, LEAVE THE HALT AND SELECT TEST 
SWITCH UP (1) AND OEPRESS CONTINUE. THE PROGR.M WILL EXECUTE ONE 
COMP~ETE PASS OF THE SELECTED TEST, THEN HALT WAtTING FOR ANOTH~R TEST 
SELECTION. TO HALT THE PROGRA~ DURING EXECUTION OF THE S~LECTEO TEST, 
PLACE THE HALT & SELECT T£8T SW!TCH DOWN (0) AT ANV TIME. THf. PROGRAM 
WILL HALT AT THE COMPLETION OF THE CURRENT OPERATION AND WAIT FOR 
ANOTHER TEST SELECTION. 
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5,1.5 SWITCH 4 • MANUAL TIMING 

THIS SWITCH WILL BE USED TO MANUALLV TIME THE OVERALL PRJNT SPEED OF 
THE LA180 PRINTF.R IF A CLOCK OPTION DOES NOT EXIST. 

5.1 a b SWITCH 4 • SINGLE CHAR/FULL LINES CHAR 

THIS SWITCH WILL BE USED TO SELECT WHETHER TO SEND nN~V A SINGLE 
CHARACTER OR FULL LINES OF CHARACTERS TO TM! LA160 PRINTER DURING TEST 
61 ONLY. 

5,1.7 SELECTION OF NUMBER OF COLUMNS 

THESE SWITCHES WILL B! USED WHEN THE pROGRAM IS FIRST STARTED TO INPUT 
THE DESIRED, MAXIMUM NUMBER OF COLUMNS THE OIAGNOSTIC IS TO TEST. TH! 
NUMBER SET MUST BE IN OCTAL AND BE EQUAL TO OR GREATER THAN 2 AND LESS 
THAN OR EQUAL TO 132(10', IF THE SWITCH!S ARE NOT SET WITHIN THESE 
SET LIMITS, THE PROGRAM WILL DEFAULT TO TESTING 132rt0' COLUMNS, 
THUS, LEAVING THESE SWITCHES DOWN (000) THE PROGRAM WILL AUTOMATICALLY 
TEST THE FULL 132(10) COLUMNS, 

5.1.8 TEST SELECTION 

THESE SWITCHES WILL 8E USED TO SELECT A DES!RED TEST WHENEVER THE HALT 
AND SELECT TEST SWITCH IS USED TO ~ALT THE DIAGNOSTIC PROGRAM. 
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5.2 CONSOLE TERMINAL - KEYBOARD CONTROL 

WHENEVER A CONSOLE TERMINAL IS DETERMINED Tn· Sf AVAJlARLE ev THE 
PROGRAM, THE DIAGNOSTIC WILL RE CAPABLE OF REING CONTROLLED FROM THE 
KEYBOARD OF THE CONSOLE DEVICE. TYPING A RuaOUT (nEl) ON T~E CONSOLE 
KEYBOARD AT ANY TIME WILL CAUSE THE PROGRAM TO STOP ANn. PRINT THE 
FOLLOWING MESSAG! ON THE CONSOLE DEVICE: 

SELECT TEST 1#1 

TYPE ANY LEGAL TEST NUMBER FOLLOWED BY ONE OF THE FOLLOWING CONTROL 
CHARACTERS AND A CARRIAG~ RETURN I 

CHARACTER .-.. -.. --

I. 

S 

(PERIOD~ 

FUNCTION 

RUN TEST ONCE & RETURN TO TEST SELECTION 

LOOP ON SELECTED TEST 

START SEQUENCE WITH SELECTED TEST 

THE I. AND S MAY BE EITHER UPPER OR LowER CASE aUT TEST NUMBERS MUST 
ALWAYS SE ENTERED AS 2 DrGIT NUMBERS. 

TO RESET THE DESIRED MA~IMUM NUMBER OF COLUMNS, TYPE A CONTROL-C (we) 
ON THE CONSOLE TERMINAL KEYBOARD AT ANY TIME, THE FOLLOWING MESSAGE 
WII.L BE TVPED ON THE CONSOLE DEVICE: 

, COLUMNS • 

TYPE IN THE DESXRED NUMBER OF COLUMNS eIN DECIMAL) ON THE CONSOLE 
KEYBOARD FOLLOWED BY A CARRIAGE.RETURN. IF THE SELECTED NUMBER IS 
LESS THAN 2 OR GREATER THAN 132(10) THE MESSAGE WILL SE REPEATED AND 
YOU MUST RENTER THE NUM8ER OF COLUMNS~ WHEN A CORRECT NUMRER IS 
ENTERED, THE PROGRAM WILL THEN ASK FOR A TEST SF.LfeTION 1S OESCRIBED 
PREVIOUSLY IN THIS SECTION~ 

TO CHANGE THE NUMBER OF COLUMNS.WHEN wAITING FOR A TEST SELECTION, 
TYPE A CONTROL~C FOLLOWfD BY A CARRIAGE RETURN. WHILE INPUTTING A 
TEST SELECTION OR COLUMN NUMBER THE RuBOUT (DfL) KEY MAV BE USED TO 
DELETE INCORRECT ENTRIES. AT ALL T!MES 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 CONSO~f' TERMINAL IS AVAI~ABL~ AND A HARDWARE SWITCH 
REGISTER 18 NOT AVAILABLE (OR IT IS DESIRED TO USE THE SOFTWARE SWITCH 
REGISTER INSTEAO) SET ~IT ZERO OF LOCATION 20 TO 0 ANO THE PROGRAM 
WILL RECOGNIZE THE fO~LOWING OYNAMJC SOFTWARE SWITeH REG!STER CONTROL: 

TYPING A CONTROL~G CBEL' AT ANY TIME DURING PROGRAM EXECUTtON, E~CEPT 
WHEN WAITtNa FOR A T£ST OR COLUMN NUMBER S!LECTION, WILL CAUSE THE 
DIAGNOSTIC TO STOP THE CURRENT TEST ANO TVPE THE FOLLOWING MESSAGE ON 
THE CONSOLE DEVICE: 

SWR • )()()(X NEW • 

WHERE )(XXX IS THE CURRENT CONTENTS OF" THE SOFTWARE SWITCH REGISTER 
CSSR) IN OCTAL. THE SOFTWAR~ CONTROL ROUTINE WILL THEN AWAIT OPERATOR 
ACTION. THE OPERATOR IS THEN REQUIRED TO TYPE ONE OR MORE OF THE 
LEGAL CHARACTERS 1) 0-1, 2) LINE FEED eLF>. 3) CA~RIAGE RETURN eCR>, 
4) CONTROL-U c~U>. NO CHECK IS MADE FOR CHARACTER LEGAL!TY. IF THE 
INPUT CHARACTER IS NOT A LF, CR, OR ·U IT IS ASSUMED TO BE AN OCTAL 
DIGIT AND WI~L BE ECHOED AS T~E DIGIT THAT IS GOING TO BE STORED IN 
THE SWITCHES. 

TO CHANGE THE CONTENTS OF T~E SSR, THE OPERA TOR S! MPl. Y TVPES . THF. NEW 
CESIRED VALUE !N OCTA~, LEADING ZEROS NEED NOT BE TYP~D. AND 
TERMINATES T~E INPUT STRING WITH A cCR~ OR ~l.F~ DEPENO!NG ON THE 
PROGRAM ACTION DESIRED AS OESCRIBED BE~OWa THE INPUT VALUE WIl.~ BE 
TRUNCATED TO THE l.AST & DIGITS TYPED. AT LEAST ONE DIGIT MUST BE 
TYPED ON ANV GIVEN INPUT STRING PRIOR TO THE TERMINATOR BEFORE A 
CHANGE TO THE SSR WILL OCCUR. 

WHEN THE INPUT STRING IS TERMINATED WITH A cCR>, THE OIAGNOTSIC WILL 
CONTINUE EXECUTION FPOM T~E POINT AT WHICH IT WAS INT!RRUPTEO. IF A 
etR> 18 THE ONLY THING TVPED, THE PROGRAM WIl.L CONTINUE WIT~OUT 
CHANGING THE SSR. IF A LINE FEED eLF> IS US~O '0 TERMINATE THE INPUT 
STRING, THE PRIlGRAM WILl. THEN ASK FOR A TEST S!L.ECTtON AS nESCRt8EO IN 
SECTION 5.2. 

IF A ~U IS TVP~D AT ANY POINT IN THE INPUT STRING PRYOR TO THE 
TERMINATOR, THE XNPUT VALUE WILL BE DISREGARDEO AND THE PROMPT MESSAGE 
WIL.l. BE RETVPED. 

" ,. 

) 
",---. 
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5.4 ERROR REPORTING 

IF A CONSOLE TERMINAL EXISTS AND THE INHIBIT ERROR TYPEOUT SWITCH IS 
DOWN (0), WHENEVER AN E~ROR IS OETECTED THE FOLLnWING ERROR ~ES~AGE 
WILL BE PRINTED ON THE CONSOLE DeV!CE: 

TEST 'XX, PC-XXXX, ERROR .XXX, MESSAGE »»»»» 

THE ERROR MESSAGE INDICATES THE TEST NUMBER, THE LOCATION WHERE THE 
ERROR OCCURRED, THE ERROR NUMBER, AND THE TYPE Of ERROR THAT OCCURRED. 
FOR ADDITIONAL INFORMATION . ON ANY ERROR CONDITION, REFER TO THE 
PROGRAM LISTING. 

WHENEVER A CONSOLE TERMINAL IS NOT AVAILABLE THE HALT ON ERROR SWITCH 
SHOULD BE USED. A~TER AN ERROR OCCURS AND THE PROGRAM HALTS, EXAMINE 
THE CONTENTS OF ERRPC TO ~INO THE ADORESS WHERE THF ERROR OCCURREO AND 
ERRNM TO FIND THE ERROR NUMBER,' THE TEST NUMBER WILL 8~ LOCATED IN 
EITHER THE HARDWARE OR SOFTWARE DISPLAY OEPENnING ON CPU TVPE. THEN 
REFER TO THE PROGRAM LIST!NG TO DET~RMINE THE TYPE OF ERROR THAT 
OCCURRED AND TO FIND ANY ADDITIONAL INfORMATION REGARDING THAT ERROR. 
I~ NEEDED. THE ERROR MESSAGES ARE LOCATED NEAR THE END OF THE PROGRAM 

. LISTING. 

6,0 TEST DESCRIPTIONS 

&,1 OPERATOR· INTERVENTION TESTS 

THIS SERIES OF TESTS CO~SISTS OF ALL TESTS NORMALLY EXECUTED WHICH 
COULD POSSIBLE REQUIRE OPERATOR INTERVENTION. THESE TESTS ARE 
EXECUTED ONLV ONCE EACH WHEN THE DIAGNOSTIC IS FIRST STARTED Up. A 
DETAILED DESCRIPTION OF fACH TEST FOLLOWSJ 
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6,1.1 TEST 00 - INTERFACE & CONTRO~ TESTS 

THIS TEST IS OESIGNED AS A COMMAND OECODE AND CONTROL INTeRFACE TEST 
AND INC~UDES CHECKOUT OF THE PRINTER INTERRUPT FACILITY, MANUA~ 
INTERVENTION IS REQUIREn TO TEST THE VARIOUS TESTABL~ NON-READY 
CONDITIONS OF THE PRINTER. OPERATOR INSTRUCTIONS WILL AE PRINTED ON 
THE CONSOLE DEVICE IF AV.ILABLE THEN THE PROGRAM W!LL WAtT FOR THE 
OPERATOR TO COMPLETE THE ACTION, DEPREsS THE SPACE eAR ON THE CONSOLE 
KEYBOARD OR TME CONTINUE SWtTCH ON T~E CPu IF NO CONSOLE OEVICE IS 
AVAILABLE TO TEST THE NEXT CONDITION WHEN REAOY. IF ANY UNEXPECTED 
RESULTS ARE ENCOUNTERED, AN ERROR MESSAGE WILL AE PRINTED ON THE 
CONSOLE DEVICE IF AVAILAB~E, (REFER TO SECTION 5,3 ON ERROR 
REPORTING.' 

POWER SHOULD BE OFF ON THE LA180 BEFORE STARTING THIS TEST. THE 
PROGRAM WILL FIRST TEST THAT THE PRINTER IS NOT READY WITH POWER OFF. 
AN INSTRUCTION WILL THEN ASK FOR THE PRINTER POWER TO SE TURNED ON, 
TURN POWER ON ANO MAKE SURE THERE !S PAPER IN THE PRINTER AND TH! 
PRINTER IS OFF LINE. THE DIAGNOSTIC wILL AGAIN CHECK THAT THE PRINTER 
!S NOT READY. AN INSTRUCTION ON THE CONSOLE DEVInE WILL NEXT JNFORM 
THE OPE~ATOR TO TURN THE L~180 ON LINE. THE PROGRAM WILL NOW CHECK 
THAT THE PRINTER IS REAOY. THE NEXT PRINTED INSTRUCTION WtLL HAVE THE 
OPERATOR fORCE A PAPER OUT CONDITION BY OPENING THE PAPER FE!O 
TRACTORS AND REMOVING THE PAPER FROM THE PR!NTER. THE OrlGNOSTrC WILL 
CHECK THAT THE PRINTER 15 NOT REAOV. THE LAST INSTRUCT!O~I WILL ASK TO 
RESTORE THE pRINTER TO ON~LINE ev RE-INSERTtNG PAPER ANO CLEARING THE 
ERROR CONOlTION. ~AKE SURE THE" PRINTER IS SET TO ON-LINE REFORE 

. CONTINUING~ THE PROGRAM WILL TEST TO SEE THAT THE PRINTER IS AGAIN 
R~ADY. 

THE ~AST HA~' OF THIS TEST WI~L BE pERFORMEO AUTOMATICALLY WITHOUT 
FURTHER MANUAL INTERVENTION REQUIRED, FIRST, A CHECk WILL BE M10E TO 
SEE THAT THE peLF INSTRUCTION CLEARS THE READY FLAG. A RuaOUT (DELl 
WILL THEN 8E LOADED' TW!CE TO THE PRINTER, ONCE USI~G A PST9 
INSTRUCTION AND AGAIN USING A PCLP INSTRUCTION, TO SEE IF LOADING THE 
CHARACTER BUFFER WIL~ CLEAR THE READY BIT, THE TEST WILL CHECK T~AT 
THE PRINTER REAOV BIT SE~S WITHIN A RE~SON.BLE AMOUNT OF TIME. THE 
FINAL TESTS WILL CHECK ~HE PRINTER INTERRUPT SVSTEM. • CHECK WILL BE 
MAO~ fOR UNE~PECTEO INTER~UPTS, AND IF AN !NT~RRUPT OCCURS WITH THE 
PRINTER READY BIT SET. THEN A CHECK WJ~L BE MAOE TO SEE THAT NO 
INTERRUPT OCCURS WITH THf. PRINTER INTERRUPT ENA8LEn AND THe READY SIT 
SET, BUT THE CPu INTERRUPT SYSTEM OFF, 
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&.1.2 TEST 01 • TOP OF FORM SWITCH T~ST 

nns TEST CHfCI<! ALL POStTIONS OF THE TOP OF FORM SWITCH. THE 'PROGRAM 
WILL PRINT INSTRUCTIONS FOR THE NEXT SETTING OF THE TOP OF FORM SWITCH 
ON THE CONSOLE TERMINAL elF AVAlLA~LE' ANO THtN WATT FOR THE O~ERATOR 
TO COMPLETE THE ACTION. AfTER SETTING THE SWITCH~ OEPRESS THE SPACE 
BAR OF THE CONSOLE OEVICE COR CONTINUE ON THE PROCFSSOR IF NO CONSOLE 
DEVICE E~ISTS' TO TEST THAT SWITCH POSITION. AfTER CHEC~ING ALL 
POSITIONS, THE PRINTER OUTPUT CAN BE VISUALLY VERIFIED. A ~INE OF ALL 
DASHES IS PRINTED AS A STARTING POINT AND THEN LYNES ARE PRINT~D TO 
INDICATf THE PROPER SPACING CIN INCHES) FROM fHE PREVIOUS LINE TO THAT 
L.INE. 

EXAMPLE: 

-.-------.-.~-.. ----.---.-.--. 
• -._. 4.0 INCH FORM FEED .-._. 

&.1.3 TEST 02 • PRINT SPEED TIMING TEST 

THIS TEST IS DESIGNED TO TIME THE LA180 FOR ONE FULL MINUTE WHILE A 
SWIRL PATTERN IS PRINTED TO THE SELECTED MAXIMUM NUMB~R OF COLUMNS. 
If A LINE CLOCK OR • PROGRAMMABLE CLOCK OpT YON IS nETER~INED TO BE 
AVAl~ABLE BV THE PROGRAM, IT WILL BE USEO TO AUTOMATICALLY TIME THE I 

PRINTER. WHEN NEITH!R CLOCK OPTION IS AVAILABLE, MANUAL T!MING WtLL 
BE USED AND OPERATING IN8TRUCTIONS WILL BE TYPED ON THE CONSOLE DFVrCE 
IF IT IS AVAILABLE. WHICHEVER METHon OF TIMING IS USED, AT THE END OF 
ONE FULL MINUTE THE APPROXIMATE PRINT SPEED WYLL BE PRINTED ON THE 
LA180 AND ALSO ON THE CONSOLE DEVICE elF AVAILARLE~. RfMEMBER, THE 
PRINT SPEED IS· DIRECTLY RELATED TO THE NU~RF.R OF cnLUMNS BEING 
PRINTED, ·ALSO, THE CONTENTS OF ONE LOCATION IN MEMORV ~!LL HAVE TO BE 
CHANGED IF THE LINE FREQUENCY IS 50 HZ. ANO A CLOCK OPTION IS 8EING 
USED fOR TIMING. 

6.2 PRINTING TESTS 

THESE TESTS ARE. DESIGNEO AS A TEST Of THE PRINTING MECHANISM AND THE 
ASSOCIATEO CONTROL LOGIC. AT THE BEGINNING. OF EACH TEST, A T~5T 
HEADER WILL INDICATE THE TEST NUM8fR BEING EXECUTED. THFTEST PROGRAM 
CONTINUALLY MONITORS FOR PROPER OPERATION OF THE LINE PRINTER AFTER 
EACH PRINTER OPERATION HAS BEEN COMPLETED, THROUGH THE PRT~TER "READV" 
LINE AND THE SETTING OF THE "DEMAND" FLAG. IT SHOULD ~E NOTED, 
HOWEVER, THAT THE "OEMANn" RETURN FROM THE PRINTER IS CONDITIONAL UPON 
THE PRINTER "READV". SINCE THE PROCESSOR CAN ONLY DETECT THE CURRENT 
CONDITION OF THE "RfAOVIl AND "DEMAND" RETURN1 lINES IT IS NE'CESSARV TO 
EXAMIME THE PRINT PATTERNS PRODUCED BY THE VARIOUS TEST ROUTINES. 
EACH PATTERN HAS BEEN CHOSEN FOR EASE OF VISUAL VERIFICATION. 
DETAILED DESCRIPTIONS OF EACH TEST PATTERN APPEAR~ IN THE DESCRIPTION 
OF THE FaLl-OWING TEST ROUTINES. 
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&.a.1 TEST 20 • DATA TRANSFER PATHS TfST 

THIS TEST IS DESIGNED TO TEST TME DATA ~%NES TO AND 'HROUGH THE 
INTERFACE AND TO THE ~A180 PRINTER. AN A~TERNATr~G elr PATTERN IS 
SENT WH!CH WIL~ PRINT ALTERNATING *'8 AND U'S IN A CMECKERBOARD 
PATTERN TO THE MAXIMUM ~OLUMN WIDTH. TME STARTING CHARACTER FOR EACH 
~INE IS A~TERNATEO ANO A TOTA~ OF 1& ~INES ARE PRINTEDa 

E)(AMPL.EI 

.u*u*u*u 
U*U*U*U* 
• U*U*U*U 
U*U*U*U* 

, .... 
• •••• 
• ••• II · .... 

*U*U 
U*U* 
*U*U 
U*U* 

&,2.2 TEST 21 - HEAO POSIT!ONING TEST 

THIS TEST CHECKS THE CARRIAGE RETURN FROM ALL EVEN NUMaERED CO~UMNS 
AND THE SPACING OF THE SO~ENOID HEAD FROM THE LEFT MARGIN. HOWEVER, 
THE PRIMARY PURPOSE OF THIS TEST IS TO TEST THE SOLENOID HEAD POSITION 
DECODER FOR PROPER OPERATION. 

THE TEST PRINTS A ~ULL LINE OF ALTERNATING 0'$ ANO SPACES, STARTING 
WITH A 0~ AT THE END OF THE LINE THE PRINT HE An IS RETURNED TO THE 
LE~T MARGIN WITH A CARRIAGE RETURN. THE SPACES ARE THEN FtLLED IN BV 
SPACING THE PRINT HEAD OUT FROM TME LEFT MARGIN TO THE FIRST SPACE, 
PRINTING AN "X", AND £~ECUTING A CARRIAGE RETURN. THYS PATTERN IS 
REPEATED UNTIL THE ~INf IS COMPLETEO. CHECK TO SEE THAT All X'S AA! 
IN THE MIDDLE OF THE SPACE BETWEEN THE TWO ADJACENT ZEROES. 

EXAMPLEI 

mX0X0X0X0X0X0X0X~X0X0X0X0X0X0X0X0X0X0X0X0X0X0X0X0X~X0Xex 

&.2.3 TEST 22 - BACKSPACE TEST 

THIS TEST IS DESIGNED TO CHECK THf aAC~SPACE FEATURE OF THE LA180 
PRINTER o TWO LINES OF x'S INTER8PACEO WITH DASHE! WI~~ B! PRINTED BV 
PRINTING A SLASH, ExECUTING A BAC~SPACE, AND THEN PR!NTING A 8ACKS~ASH 
TO COMPLETE EACH x CHARACTER. A MAXIMUM OF 127 COLUMNS WILL BE 
PRINTED BV THIS TEST. 

EXAMPLE: 

x .. )(-X-X-x-x-x .. x 
x""x-x .. x·x-x.X-X 

,1 
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b,2.4 TEST 23 • CHARACTER GENERATOR TEST 

THIS TEST CHECKS THE SPACE AND ALL 94 PRINTA~LE CHARACTERS CASe! I 
CODES 040 TO 11&, 8V PRINTING A SINGLE LINE. 30 CHARACTERS LONG, Of 
EACH CHARACTER, 

EXAMPL.EI 

111111111111111 11111 1 1111 1 1 1 1 1 

. 
AAAAAAAAA' •• AAAAAAAAAAAAAAAAAA 

~ BB8BBBBBB8A8BBBBBAB~AABBeeBBB~ 

6,2.5 TEST 24 ~ NON-PRINTABLE CHARACTER TEST 

THIS TEST IS OESIGNED TO TEST THE LA180 HANDLING OF NnN-PRINTASLE 
CHARACTERS ANO TO EXERCIS~ THE FULL RANGE OF THE CHARACTER STORAGE 
BUFFER; THE TEST PATT~RN PROOUCED WILL BE A 3~ L!NE SW!RL PATTERN, 
CONSISTING OF FULL LINES OF THE ENTIRE PRINTABLE CHARACTER SET. IF 
THIS TEST IS LOOPED ON, THE PATTERN WILL CONTINUE A FULL SwIRL, RATHER 
THAN ONLY 30 LINES AND THEN REPEATING. AS THE SWIRL PATTERN IS 
PROOUCEO, A GROUP OF PRINTABLE CHARACTERS. WILL BE SHIFTEO (rN 
INCREMENTS DEPENOING ON THE NUMBER OF COLUMNS BEING TESTED) THROUGH 
THE FULL RANGE OF THE CHARACTER BUFFER, STARTING AT THE .ENO OF THE 
BUFFER. NON.PRINTABLE CHARACTERS WILL .BE USED TO fILL THE CHARACTER 
8UFFER BEFORE ANO AFT!R THE GROUP OF PRINTABLE CHARACTERS FOR EACH 
PRINTED ~INE. ALL NON.PRINTABLE CHARACTERS HAVING NO CONTROL FUNCTION 
WITHIN THE LA180 W!~L BE USED. 

EXAMPLE: 

1"'SXi'C)*+,-./01234567SQ:,C_>?'AaC •••• 
"'5"&; 0 *+, ... /012345&7a9:Jc->'UABCO •••• 
tS"&'r)*+,·./012245618q:,ca>1~AaCDE ••• 8 

&.2.& TEST 25 • BUFFER TEST 

THIS TEST IS OESIGNEO TO TEST THE CHARACTER STORAGE RUFFER IN THE 
LA180 FOR PROPER OPERATION. THIS TEST WIL~ PRO~UCE FnUR LINES OF 
PRINT WITH 2 BLAN~ LINES BETWEEN THE FIRST ~ND SE~ONn LINES. THE 
LINES PRINTED WILL ALSO SERVE AS A CHECK OF PRINTING THE CORRECT 
COLUMN WIDTH. THE PATTERNS ARE DESCRIBED FOR 13? COLUMNS aUT WILL BE 
SHORTENED ACCORDINGLV FOR NA~ROwER TEST WIOTHS. BEFORE THF. fIRST LINE 
IS STORED, 1& E'S WILL BE LOADED INTO TH! BUFfER. THEN A RUBOUT e17?) 
WILL BE SENT TO CHECK THAT A RUB OuT WILL CL~AR THE BUFFER. BEFORE 
EACH Of THE LAST THREE LINES IS PRINTED AND BEFORE THE ~LANK lINES 
BETwEEN THE FIRST ANO SECOND PRINTED ~INES, THE CHARACTER RUfFER WILL 
BE FILLED WITH AL~ E'S. THUS, AN E PRINT~D ANVWHERE IN THE TEST 
PATTERN INDICATES AN ERROR. 
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THE fIRST LINE WILL CONTAIN 100 ONES, 30 T~REES, AND 2 TWOS, T~E 
SECOND PR!NTED LINE WILL CONTAIN 99 ZEROES ANO 33 ONES, THE T~IRO 
L.INE WIL.L CONSIST OF THE NUMBeR! 0, 1, 2, 3, 4, 5, &. 7, e. 9, 0, 1, 
2, AND 3 IN GROUPS OF 10 CHARACTERS EACH (E~eEP' THE F!RST GROUP OF 
ZEROEs WILL CONTAIN ONLY 9 CHARACTERS). THE LAST LINE Wt~L CONTAIN 
THE NUMBERS 1 TO 9 THEN 0 IN SUCCESSION. REPEATED TO TM! MAXIMU~ 
COL.UMN, 

THUS, THE COL.UMN NUMBER HAV BE READ OIR~CTLV av READING THE NUMRERS IN 
ANY GIVEN COLUMN ON THE LAST THREE LINES, FROM Tnp TO BOTTOM. 

COL.UMN 30 WOULD BE 

COL.UMN 132 WOULD BE 

E)(AMPLEt 

o 
3 
o 

1 
3 
2 

11111ill1111111111111111111tl11~, ••• 322 

0000000000000A0A00000~000000~00, •••• 111 
00000000mll11111111~222222222!3~ •••• 3!3 
12345&'89012!4S'T&~~12345678901 ••••• 01i 

6,2 0 7 TEST 2& ~ OV!RPRINT TE8T 

THIS TEST IS DESIGNED TO CHECK THE SPACING AND REPEATABLE PRINTING 
CHARAcTERISTICS OF THE PRINTER, FOUR L.INES OF CHARACTERS ARE EACH 
OVERPRINTED TWO TIMES. THE ROWS CONSIST OF THE ~nLLOW!NG CHARACTERS 
ALTERNATED ACROSS THE LINE, 

ROW 1 
ROW 2 
ROW 3 
ROW 4 

E • SP 
SP • , 

M - SF' 
SF' • ;; 

THE R!!ULTING PATTERN WILL BE A CHEC~ERBOA~O PATTERN AND THE 
OVERPRINTED CH.R~CTERS SHOU~O SE A~!GNED PROPERlY W%T~ THE INITIAL 
CHARACTERS. 

E)(AMPLEI 

E E E E E F. E ~ E E . . , . , , . , , , 
M M M M M M M M M M 
* - - j , , j j ~ j 

of}' 

) 
\.,,--



.n 

6.2.8 TEST 2T • MULTIPLE LINE FEEn TEST 

THIS TEST CHECKS THE LINE FEED CAPABILITV OF T~! PRINTER av SENOING 
VARIOUS GROUPS OF L!NE FEEDS INTERSPACEO WYTH RE~~RENCE ~INES. THE 
NUMeER PRINTED AT TH! LEFT MARGIN OF THE RE~ERENCE LI~E INOICATE$ THE 
NUMBER OF LINE FEEDS THAT FOLLOW. EACH LINE WILL CONTAIN A STRING OF 
DASHES AS REFERENCE POINTS FOR MEASURING, T~E FIRST AND LAST BEING 132 
CHARACTERS LONG (MAXIMUM) AND THE MYOnLE LINES BEING 30 CHARACTERS 
LONG. 

E)(AMPI.EI 

01··-·-·-··-·--···-----·------·--·--·~----0a--------.-.--.-.-.-~ 

04-·-----~-----.-----· 

08-----._------_._----, , 
I 

>0 1 BI.ANK I.INES 
I 

1&·------~·-·--·------, , 
I 

> 15 BLANK LINES 
I 

32------.--------.~---\ 
\ 

I 

> 31 BLANK LINES 
I 

00~-----_-_______ ~~----_---. _____ . _______ _ 
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&.2,9 TEST 30 • RXBSON FEED TEST 

THIS TEST CHECKS THE RIBBON FEED MECHANISM aV PRINTING A SING~E CO~UMN 
OF 24 LINES· OF X;S DOWN THE LEFT HAND MARGIN' OF THE PAG!', VISUALL.V 
CHECK FOR PROPER OPERATION OF THE RIBBON FEED MECHANISM DURING TH!S 
TEST .• 

EXAf\1Pl.EI 

)( 

X 
)( 

• 
)( 

)( 

X 

TEST !1 • BELL TEST 

THIS TEST IS O~SrGNEO TO CHECK THE BEl.L CODE LOGIC ANO THE TIMXNG 
SEQUENCE OF THE MICRO LOGIC. THE TEST WILL PRINT "SELL TEST" 
INTERSPACED WITH BEl.L CODES BETWEEN -CHARACTERS AND THE FOLLOWING 
CARRIAGE RETURN .ND LINE FEED FUNCTIONS. A TOTAL OF FIVE ~ELLS WILL 
BE SOUNDED. THIS TEST WIl.L ALSO AUOISLv INDICATE AN END OF A COMPLETE 
PASS THROUGH THE PRINTING TEST SEQUENCE g 

EXAMPL.E. 

cB!L~ BELl. <BEL. cSP> TEST <BEL> cCR> 

cBEl~ cLF~ cBEL> cCR> 

) 
\.'" . 

. ~ 
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b.3 MAINTANANCE AIDS 

THESE TESTS ARE PROVIDED AS ADDITIONA~ DEBUGGING AND E~ERCISING AlOS 
FOR THE lA180 PRINTER. A O~TAILEP DESCRIPTION OF EACH TEST FO~L.OWS. 

6.3.1 TEST 60 • L.IFE TEST 

THIS TEST RUNS CONTINUOUSL.V AND IS RUN AS AN INDIVrnUAL., SPECIAL TEST, 
AND IS NOT PART OF THE STANDARD PRINTING TEST SEQUENCE. THIS TEST 
PRINTS 2 LINES OF EACH PRINTARL.E CHARACTE~ AND THEN REPEATS 
CONTINUOUS~V. THE SECOND L.INE OF EACH CHARACTER IS OVERPRINTEO 4 
TIMES TO CONSERVE PAPER. AT THE COMPLET!ON OF EACH PASS THROUGH THE 
ENTIRE PRINTABLE CHARACTER SET, THE pASS COUNT WILL BE PRINTED ON THE 
l.A18121 •. 

TIME FOR A COMPl.ETE PASS, WITH 132 COLUMNS IS APPROXIMATEl.Y 10 
MINUTES, 

EXAMPL.E: 

AAAAAAAAAAAAAAAlAAAA 
AAAAAAAAAAAAAAAAAAAA 
BBBBBBB8BBB8BRB8BRe~ 
B8BBB8SBeBBBBB88BSBe 

TEST 61 - SCOPE DRIVE ROUTlNE 

THE PURPOSE OF THIS TEST IS TO PROVIOE THE OPF-RATOR WITH A SHORT BUT 
COMPREHENSIVE SCOPE DRIVER ROUTINE FOR USE IN TROUBl.E SHOOTING THE 
PRINTER AND INTERFACE CONTROL. L.OGIC WITH AN OSCILL!SCOPE. 

DEPENDING ON THE SETTING OF THE SINGLE CHAR/FULL LINE SWJTCH OF THE 
SWITCH REGISTER (SWITCH 04, THIS TEST WILL EITHER CONTINUALLY SENO 
WHATEVER CHARACTER IS SeT IN T~E SWITCH REGrSTER TO THE ~INE PRINTER, 
OR ONLY SEND IT ONCE AND HALT. WHEN CONTINUOUSLY SENDING CHARACTERS, 
A LINE FEED WlL.L BE INSERTED AFTER THE MAXIMUM COLUMN COUMT IS REACHEO 
TO PRINT THE LINE. WHEN SENOING SINGLE CHARACTERS, DEPRESS CONTINUE 
TO sEND THE CHARACTER SET IN THE PROCESSOR SWITCH REGISTER. TO RESUME 
SENDING CONTINUOUS CHARACTERS, PLACE THE SING~E CHAR/FU~L LINE CONTROl. 
SWITCH DOWN, SET THE DESIREO CHARACTER, AND DEPRESS CONTINUE. TO STOP 
SENDING CONTINUOUSLY PLACE THE SINGLE CHAR/FULL LINE SWITCH UP ANO THE 
PROGRAM WI~L HALT WAITING FOR A CHARACTER SELECTION. WHEN SEN~INr. 
lNDlVIOUAL CHARACTERS OR IF SENDING NON-PRINTAaLE CHARACTERS, NO LINE 
FEEDS OR CARRIAGE RETURNS WILL BE INSERTED BV THE PROGRAM. 



&~3.3 TEST &2 ~ ~%NE ~RINT TEST 

THIS TEST CONTINUOUSLY PRINTS FULL LINES OF WHAT~VER CHAR~CTER IS 
TYPED ON THE CONSO~! kEYBOARD. TO CHANGE CHARAr.TERS, RESELECT THIS 
TEST AND TYPE ANOTHER CHARACTER. AN ERROR MESSAGE WI~~· AS PRINTED ON 
THE ~A180 IF THIS TERT IS SELECTED ANO A CONSOLE TERMINAL DOES NOT 
EXIST. 

&,3.4 TEST &3 • CH.RACT~R PRINT TEST 

THIS TEST LOADS WHAT!VER CHARACTER IS TVPED ON THE CONSOL! ~EV80ARD TO 
THE LA18m, CHARACTER BV CHARACTER, AL~ TYPED CHARACT!RS ARE ECHOED TO 
THE CONSOLE DEVICE AS THEY ARE LOADED TO THE LA180. EXTRA CARRIAGE 
RETURNS OR LINE FEEDS ARE ECHOED TO THE CONSnLE DEVICE TO AVOID 
OVERPRINTING ~INES. IF THIS TEST IS SELECTEO AND A CONSOLE TERMINA~ 
DOES NOT E~IST AN ERROR MESSAGE WILL BE PRINTED ON THE LA180. 

) 
" 
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1!10"'" 

""'''' 54"2 
B347 

"eu 
9BlI!! 1I!!"'"1 

""20 "021 
0"22 

"1!Ii!0 

001'l0 
4"1'l3 
1'101'111' 

B023 """''' ""24 !!IUI'l 

0025 00"" 
00211 IHl1l0 

0027 IIIIU 
0031'1 031'14 

003\ 
BB32 
I'Ie33 
e034 
""1I5 
1'1"311 
"I'In 
0,,4" 
011'41 
0114i! 
11"43 

,,11'114 
011'45 
1!l01111 
111"117 

1'l1l!1l 
""51 
""52 

""B" B"AI!! U,," 
1'1000 
BIl00 
00011' 
001110 
1I1l1'l0 
0"11" 

0""" 
110"" 

B"0" 
o IiH! " 
00110 
1'1001'1 

1'11'11'11'1 
001110 
"000 

""53 "0"1'1 

"11'54 """'" 

11011'0 
QIIIU 
3123 
"U5 
11200 
112&2 
31111" 
3UT 
3017 
311"5 

PA(;F I 

IMAINOEC"BII.OI L. AC.a .. L. 

IL.A11I0 ~RINTF.R DIAGNOSTIC: 

ICOPVRIGHT CC' 111'75, IIlTh, ntGITAL fQU1PHENT CD" MAVNARn, HA, t'l1754 

/AUTHOR I 

ISWITCH R!:GUTER 

ISWITCH NUMIIER 

00 

III 

112 

03 

"4 

e4 .. \I 

e ... II 

e! • \I 

" JHP I 
IERROR 

AUTPTR, 

SWITCH, AA0" 
PARAM, 411'1'13 

11111'1111 

ROBERT BAKP.R/ftRUCE HANSEN 

OPTIONS I 

DESCRIPTtON 

STI'IP ON ERROR 

INHIIIIT ERROR TYPOUT 

LOOP ON TEIIT 

HALT AND SEL.ECT TEST 

SINGL.E CMAR/FUL.L UNES .. SCOPE RnUTINE 
MANUAL TrMING .. PRINT SPEEI'I TEST 

/I COLUHNS AT START UP 

TEST SEL.f-CTlON 

CHARACTER SEL.ECTION .. SCOPE ROUTINE 

raRV IINTERRUPT SERVICE 

/AIITO INCREMENT POINTER 

ISOFTWARE SWITCH REGraTER 
ISET TO !!I0"3 IF NO HARDWARE SWITCH REG IS AVAILABLE 

I!"LAGS, POINTERS, .. STORAGE 

UTNH, 
ERRNH, 

ERRPC, 
WIDTH, 

PTR lOT I "1111" 
rOTSEL., nllil 

CMAR, 0 
CHARi!.I II 
SAYE, 1'1 
COUNT, 111 
COUNT2, 1'1 
I.PCNT, 1\ 
CKCNT, 1'1 
PASCNT, 1'1 
TAIIPTR, I'l 
TSTPTR, 1'1 
HSGAOR, 0 

ONES, 
T!':NS, 
HUNOS, 
THOUS, 

!\TRONE, II 
TRONE, '" 
TLOOP, 0 

T~FLG, 

CKFL.AG, 0 

ITAGS 

TTVPE, 
TL.OAO, 
THOLO, 
THLOAD, 
TPRINT, 
TPRHOR, 
TERROR, 
TCHECK, 
TElIIT, 
TKenST , 

RTYPE 
RLOAO 
RHOLO 
RHLOAD 
RPRINT 
RPRHDR 
RERROR 
RCHEC:K 
RElCtT 
KyeOST 

ICURRENT TEST NUMIIER 
IERIIOR NUHIIER 

PAG! I-I 

IERROR LOCATION 
INEGA TIVE NUMBER OF COLUfoIN!I 

ILAIII" lOT COOE - 0XXil 
ITTV lOT CODES, XMT .. RCV 

ICHARACTER STORAGE 

/T!':foIP STORAGE 
I~ORKING COUNTERS 

/TABLE POINTER 
/TEST ADDRESS FROM TABLE 
IMESSAGE ADDRESS STORAGE 

ICONVERSION COUNTERS 

lONE RUN !"LAG - SW REG CNTRL 
lONE RUN FLAG - KVBD CNTRL 
ILOOP ON TEST FLAG - Kyon CNTRL 

ITERMINAL AVAILABLE FLAG 
I~. NO, 7T77 • YES 

ICLOCK OPTION FLAG 

(SET Bv THE PROGRAM' 

I'" • NONE AVAILABLE, OR no NOT USE AVA1LAIILE OPTIO~ 

IIF OKIIEA OR DK8EC IS AVAILABLE· 
ISET CKFLAG OEPENOING ON CLOCK FREel, 

17773 50 HZ - OK8EC 
1776& 50 HZ LINE FREQ, - OKeEA 
177114 • 110 HZ LINE FREQ, .. OK8EA 
1771& • !l00 HZ - DK8EC 
171'1111 • 5 KHZ - DK8F.C 

SEQ 00i'1l 

SEQ 00i!1 



00U 
01'7" 
13071 
e0T2 
0013 
\'l074 
0075 
01'76 
e0'!'? 
U00 
11101 
U\'l2 
0103 
0104 
BU5 
0106 
BU' 
UI0 
0111 
0112 
0113 
01111 
0115 
III 16 
DIU 
BUI! 
UI! 
\'lU2 
un 
IlUII 
1lI2! 

30511 
IIb00 
1l'S6 
2U0 
2U! 
2bU 
2b13 
21116 
21123' 
2626 
263\ 
26311 
2646 
211511 
2670 
27\'12 
3209 
31165 
11400 
44!51 
4510 
4!!20 
11022 
11333 ,.,13 
301'l0 
1'l322 
3660 
366! 
11504 
0347 

B126 '''!l02 
ellT 00e, 
0130 mU0 
\!lUI UI2 
eU2 0C!l1! 
11133 IlU6 
IlUII IIe41'l 
\!IU! 110111 
11136 1l1l!5 
IlUT flll!!7 
BlIIIl IlIlU 
BI/Il 11072 
'H1I2 ell'!'? 
0143 IlUIl 
el44 0UII 
\!II 115 \!lIn 
BlII6 B2I!I0 
11147 B2U 
1115e 03'!'? 
01!1l IlUI!! 
U!l2 100B 

1I1I!!'5 
'5465 
4456 
411!!7 
4464 
111I6! 
11461 
l1li60 
11521 
l1li62 

6661 
116'2 
6664 
6665 
6666 

Ill!! 
6iSa 
b133 

T8!LCT, 
TTA'T, 
TMIO" , 
'ftc!!F, 
TI<CC, 
T1<1l8, 
TKRII, 
TTSF, 
TTCF, 
fTPC, 
TTLS, 
TPSKF, 
TPCL.F, 
TPSTlS, 
TPUI!, 
T,.CL.P, 
Tl<lIf'G, 
TTII!L., 
READ, 
TREADQ, 
CHKQCT, 
CHICNR, 
GOUT, 
fOEL.AY, 
TCNVRT, 
TCKIIIIY, 
TG!TIIW, 
pDxon, 
T,.OCT, 
L."UDT, 
I.%!"", 

IIEL.ECT 
'fAT 
MIDT 
RKIIF 
RKCC 
RICRII 
RKRB 
RUF 
RTCf' 
RTPC 
RTL.S 
RPIIKF 
RPC\.F 
RPSTII 
RPUE 
RPCI.P 
KVBDF 
Tal!1. 
TREAD 
RI!ADQ 
TCKOUT 
TCHKNR 
OUT 
D!I.AY 
CNYRT 
CKSRV 
RGnSII 
RPllZOT 
POCT 
RUDT 
%I!RROR 

ICONST ANT II 

P2, P.,. 
'III, 
PU, 
PI!, 
P!II, 
PIlI'l, 
11111, 
P55, 
P57, 
PU, 
'72, 
1177, 
PIIlIl, 
PUll, 
PI'" , 
P21!0, 
P21l1l, 
PST? , 
P1IIl0, 
PII'101l, 

PAL. \0 

HI, 
M2. 
M!, 
~II, 
1011. 
10112, 
MI!!, 
M20, 
1423. 
M2!!. 
10130, 
loll!!, 
1436, 
MIII'I, 
H!5', 
HUB, 
MIlICI, 
H\7', 

0002 
1'100' 
01'110 
eell! 
1I1'l15 
11036 
0US 
1'l0111 
1111I5!! 
1'10!!7 
011161'l 
Iln2 
00.,., 
011'10 
I'll 311 
illY' 
Aillll'l 
02011 
03"" 
1'140111 
lel1l0 

VlAeA 

'177' 
.,776 
17'1! 
17TII 
7771 
"766 
.,.,63 
7760 
1755 
'1.,53 
".,50 
1743 
7742 
77110 
7722 
77"C!l 
'6311 
'61H 

ISUI\ROUUNE CAI.L !QUAT!S 

TYPEaJHS 
!XITaJHP 
LOAO-JHII 
HOL.D.JMS % 
CHECKaJHS 
ERRORaJMS I 
PRINhJHS I 
MLOAD-JHS I 
G!TaWaJHS I 
PRTMOR-JHS I 

TTYP! 
TI!IIU 
TLOAD 
THOL.n 
TCHECK 
TEIlROR 
T!I'UNT 
T"'LOAD 
TGP:TIIW 
TPRHDR 

IL.INE PRINTER INSTRUCTIONS 

PSKFa6b&1 
PCLP-6f162 
PSTe_f,6f,4 
PIIIEaf,"b!! 
PCL.P-b&b6 
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ITYP! ASCII STRING ON CONSOLE 
IEXrT T!ST 
II.OAD SINGI.I! CHAR TO I.A180 
IWAn FOR OPERATOR 
ICHECK FOR CONTROl. 
IERROR REPORT 
IPR%NT ASCrI STRING ON LAI81l 
II.OAD MUL TIPL! CHUS TO LA 1110 
IOET SWITCH RI!GUTER SI!TTtNG 
IPRINT TEST HEAOI!R ON I.A180 

ISKIP ON CHAR FLAG 
ICLEAR CHAR FI.AO 
IL.OAD 8UFFER 
IENA8L.E INTERRUPT 
ICL!AR FLAG & I.DAO CHAR 

10K II,,!, & DKS"EC CI.OCK INSTRUCTIONS 

CLU.6131 
CI.Dl.Un 
CL.SK-U33 

lENAi'lL! CLOCK INTERRUPT 
IDIIIA!!I.! CLOCK INTERRUPT 
ISKIP ON CLOCK FLAG, AND CLEAR FLAG 

IPDP~IIA OPT%DN BOARD '1 PARAI.L.!L. rio %NSTRUCT%ONS 

DBSh65n 

08SK_6'571 
DBRDa&5T2 
DBCFa6'573 

ISKIP ON DATA ACCI!PTI!D AND CL.EAR DATA 
IDATA ACCEPTED AND DATA AVAILASL! 
ISKIP ON DATA RI!AOY 
IREAO DATA INTO AC "'''11 
ICLEAR DATA READY ISSU! DATA ACCEPTEn OUT 

SEQ ~H\!!i! 

SEQ \!I1l2'lJ 

) 
~---

) 
"-------



I MA 1 NDEr. .. 08.D I L.A C .. II-L. PAL1~ V1112A 211 .. MAY-7" q 1411 PAGF. 1 .. 4 SEQ ('1"'24 

"!lora 0870.,,5711 ILOAO AC 0-11 INTO SurFER ANO TRANSMIT 

"575 OBSE.,,575 IS!T PARALLEL 110 I~TERRUPT ENABL~ 

"57b OIlCE.,,57b ICLEAR PARALL!L. TID INTERRUPT ENABLE 

"577 DBSS.,,577 ITSSUE nATA STROB! PULSE 

III TAIIT ING AOORESS!S 

0200 *200 

9209 5210 JMP START IGENERAL DUGNOSTtC STARTlNG AnR 

B2Al 5213 JMP R!STRT IRESTART, SKIP OPR INTERVENTION TESTS 

0202 5217 JMP CONTRL. IGO OIRECTL.Y TO OPERATOR cnNTROL 

0210 *210 

A2U '1300 STAPT, eLA CL.L. ICLEAR 

~l 0211 3023 DCA TSTNM 15FT T!ST NUMBER TO ZERO 

9212 !le21 JMP STUTX IYNITIALIZ! 

B213 T3B0 R!STRT, CLA CLL ICL!:AR 

92lA t371 TAO (20 IG!'T CONSTANT 

B215 3B23 DCA TSTNH ISET TEST '2B 

B21b !l221 JMP STARTX IINITIAL.IZE 

~. 0217 7240 CONTRL., CLA CMA ISET AC • -1 

B221! 3023 IICA TSTNM ISET CONTROL. FLAG 

B221 ""02 STARTX, rOF ItNTERRUPTS OFF 

0222 U3i! . CLOt 
0223 'l'31!11 CL.A CL.L. 
0224 45B'5 JHS r TPSIE 
B225 4521 GET8w IGET 8W REG 

022" 01!10 AND P377 ISAVE IIITS f'lOooll 

022'1' 7Bal CIA INEGAT! VALUE 

0230 302& DCA WIDTH I nORI! • COL UHNS 

0, 0231 112b TAD P2 ICH!CK COLUMN SELECTION 

B232 102b TAO WIDTH 
B233 7740 SMA lIZ A CL.A I' COLUMNS c 2 ? 

0234 !l2al JMP START2 IYES, SET TO 132(10) 

0235 11117 TAO P .. 04 INO, CHECK AGUN 

0U& 102" TAO WIDTH 
02]'1' 77B0 SHA CLA III COLUHNS ~ 132 (10) 

024B 52113 JHII .+3 INO, CONTlNUE 
02111 137& START2, TAD (-2011 ISF.T COLUHN COUNT TO 132 (10) 

02112 3026 DCA WIDTH ISTOR! VAL.UE 
02113 305i! DCA TLOOP ICLEAR PROGRAH FLAGS 

B2114 3050 DCA STRON! 
"'211'5 3051 DCA TRONI! 
Bi!lIb lli!5 TAD L.IERR IRF.SET INTERRUPT ERROR 
02117 3002 DCA ISRV 
B2!10 1105 TAD Pl77 ISET LAl110 R!AtlY FLAG 
0251 0506 JHS TPCLP 
0252 41111 JMS TMIOT IIlET lOTS FOR TTY & PRINTfR 

0253 4501 JMS TTLS ICLEAR FLAG 

(~ 
1M. rNDEC.011 .. DILAc_e .. L PAL1111 Vl112A 211-MAV-7f, 9148 PAGE 1-5 SEa IIIA~5 

02511 0333 JMS DELAY IWAIT 150 M.ILLISECONOS 
B255 1147& JMS I TTSF ISKIP IF FLAG IS SET 
025" 7&10 SKP CL.A lAC • "" NO TERMINAL 
02!17 7211'" CLA CHA lAC. -I, TERHINAL EXISTS 
02&0 3053 DCA TPFLG ISTORE TERHINAL FLAG 
02&1 1053 TAD TPFLG ICHECK FOR CONSOLE 
02"2 7b40 SZA CLA ISKIP !I" NONE 
02"3 52&6 JMP STARTS ICONTINUE 
02U 44"1 PRINT IPRINT NO CONSOLE "'ESG ON LA180 
02"5 5231 NCMSG 
02"6 7410 lITARTB, SI(P 
02607 '52711 JMP STARTS 
0270 4455 TYPE /TYPE TITL.E MESSAGE ON TERMINAL 
0271 471 b H!AOER 
0272 1375 TAD (NOP) lSI( IP TITL.E MSG THERE AFTE~ 
0273 32&" DCA STARTII 
0274 1023 START5. TAD TST"IM IGET TEST /I 
"'275 7700 SHA CL.A IW4"1T CONTROL? 
0276 530" JMP START7 l'lO, CONTINUE 
0271 1053 IlTART9, TAD TPFLG IVES, TERMIN4l TH!':I!E 
"'300 7bll'" SZA CLA 
0301 511b6 JHII I TKBDST IVES, GO TO I(YftO CONTROL 
0302 54&7, JMP I TSELCT INO, o!r AUL T TO SW REG CO"lTROL 
0303 T6110 lITARTII, SZA CLA 
0304 5277 JMP STARH IGO TO CONTROL IF NO TEST 1"1 TABLE 
1'l305 2023 ISZ TSTNH ItNC TEST /I 
"'30& 11521 START7, GETSW IGET SW REG 

fT,l 
0307 0151 AND PIIIH! IMASK SW3 
0310 76110 SZA Cl4 IWANT TEST SELECTION? 
0311 54607 JMP I TSELCT IVES, GO TO TEST SELECTION HALT 
0312 1070 TAD TUT IGET TABLE .lOR 
0313 1023 TAO TSTNM 1A0f) T!ST /I 
03111 3041 DCA TA~PTR ISTORE POINTER 
0315 14111 TAD I T AePTR IGET TEST ADDRESS 
0316 755", SNA spA /T!ST IN TABLE? 
0317 5303 JHP START8 1"10, INC TEST .lDR 
0320 3042 nCA TSTPTR IVES, STORE T!ST AOR 
0321 54112 JMP TSTPTR IGO TO TEST 

IRDUTINE TO GET SWITCH SETTINGS 

0322 00"'", RGETSW, PI 
0323 7300 CLA CLL ICLEAR AC AND LINK 
0324 1021 TAD PARAH ICHECK IF HAVE HARDWARE SWR 

~\ 0325 7710 SPA CLA ISKIP IF NO 
032" 5331 JMP .... 3 
0327 1020 TAO swnCH IG!':T SOl'TWARE SWITCHES 
0330 5722 JHP RGETSW IRETURN 
0331 7"04 LAS IGET HARDWARE SWITCHES 
0332 5722 JHP RGETSW IR!TURN 



A333 
0334 
a3l!! 
0336 
0337 
03110 
0341 
0342 

.0343 
0344 

0000 
1300 
334!! 
13'14 
33116 
2lll!3 
53110 
2]116 
534111 sn] 

0311S 000'" 
13346 1770 

111341 
0350 
03!U 
0314 
0315 
0316 
0311 

041'0 
041111 
0402 
"1I1il3 
"'U4 
0~B!s 
0406 
041"7 
l!l410 
0411 
0412 
0413 
BlilII 

1146] 
B0U 
!SII11I0 
?T10 
10ell 
T5Y4 
0020 
111 40 iii 

11455 
!l2!111 
445'1 
4464 
'13111111 
11115 
4506 
II!H6 
1I!l02 
!lIB! 
11463 
01'01 
!laB! 

IROUTt NI! VO DEt.AV ABOUT I!lA M 11..1. I SECONDS 
lUllING INSTRUCTION lIMING I 

DELAY, A 
CLA CLL ICL.E AR 
DCA DEI-AV0 IS!!T DEl. AY COUNT 
TAD (DU 
DCA DELAYI 
15% D!I.AV0 
JMP I-I 
az OE!.AYI 
JMP •• l 
JMP OELAY IRE TURN 

DELAY0, 000" IDEL.AV COUNTS 
DELAVI, 7770 

IROUTINE '1'0 REPonT UN!XPECTEO INTERRUPTS DURING ElC!CUTlDN 

I ERROR, ERROR 
12 
J"'P I 

PAGE 

IOP!RATOR INTERV!!~T%ON TEIITS 

IR!PORT \!RROR 

IR!TURN , CONTlNU!! X' POSII!!L.! 

/TI!ST 111 .. !NTER!, AC! , CONTROL TESTS 

ITEST READV IUT, PRfNTER 0'1' LINE - PDWER OF' 

TeAC, 

TVPE 
T"'MIIG0 
HOLD 
CHECK 
CL.A CLio 
TAD 
JMIS 
JMII 
JMS 
J"'P 
ERROR 
1 
JMP 

PU1 
TPCLP 
TDEl.AY 
T!lSKF 
TBAA 

Tl'JAC 

ITV!lE %NSTRUCTIONS 

IWAIT 'OR OPERATOR 
ICHECK 'OR CONTROL 
ICI.EAR AC AND LINK 
IIIEND RUftOUT 

ID!!LAV I!HJ MIIEC FOA FLAC 
ISKIP ON RUDV 
101C, READV CLUR 
IAEADV SET, !lOWI!R OFF 

IRUEST 

IU8T AUDV IUT, !lAINT!" Of" L.INE - POW!R ON 

0415 44!!5 T0AA, TVP\!: ITVPE INSTRUCTIONS. TU"N !lOW!R ON 
0416 5270 T0MSG I 

1'J4lT 
0421'1 
01121 
01122 
1'l1l23 
o iii 4 
0425 
0426 
04i!? 
04:10 
0431 

1!l432 
0433 
04]Q 
0435 
0436 
0437 
0440 
01141 
0442 
13443 
0444 
044'3 
'1446 
0441 
"'4!e 
04!1 
04!!2 
94!!3 
9454 
04!5 

91156 
1'l45T 
01160 
9461 
0462 
0463 
9464 
0465 
0466 
1'l46'7 
011'11'J 
"'4T! 

114!!T 
4464 
131'l0 
1l4!l 
II !Ill 6 
4516 
4502 
!ua 
4463 
0002 
9220 

41155 
5302 
11457 
1111611 
'300 
UII5 
451'16 
4516 
11502 
5253 
4711' 
044' 
525& 
1149 
4506 
45111 
!52!1lb 
4463 
01'193 
5235 

l1li55 
5320 
4457 
44&11 
114b! 
54110 
4!H6 
451'2 
5212 
4463 
01'1011 
5261 

HOL.D 
CHI!CK 
Ct.A Ct.1. 
TAD 
JMII t 
JMS % 
JMS I 
JMP 
ERROR 
2 
JMP 

PI T1 
TPCLP 
TD!!t.AY 
TPSKI" 
TillS 

TUB 

iTEST READV BIT, PRINTER ON LINE 

TI'lB, 

T0C, 

TVPE 
UMSGa 
HOL.D 
CHECK 
CLA CLL 
TAO 
JH8 
JH8 
JMS 
JMP 
JMS 
.+2 
JMP 
TAO 
JMS 
JMS 
JMP 
EFiROR 
3 
JIoIP 

PITT 
TPCL.P 
TDELAV 
TPSKF 
.+10 
OP1CHK 

TaE 
PI 'T7 
TPCLP 
TD!LlV 
T0E 

Tille 

/TEST PAPER ouT SWITCH 

T0E, 

T0', 

TYPE 
T0MSG! 
HOL.D 
CHECK 
PRINT 
I.F 
JHS I 
JHS r 
JMP 
ERROR 
4 
JMP 

TOELAV 
TPIIKI" 
T0H 

T01" 

~1G8 PAG! ,.'1 

IWUT FOR OPERATOR 
ICHECK !'OR CONTROl. 
ICL.EAR AC AND 1.1NK 
IIIEND RUIIOUT 

IDELAV 159 MIIEC 'OR FLAG 
ISKIP ON RUDV 
10K, FI!ADV CLEAR 
IRE'DV SET, PRINTER 0" L.INE 

IFI!STEST 

ITVPE INSTR, TURN ON LIN! 

IWUT 'OR OPERATnll 
ICH!CK 'OR CONTROL 
ICLEAR AC AND LINK 
ISEND RUIIDUT 

IOELAV 151' MSEC FOR 'LAG 
ISICIP ON RUDV 
I"EAOY NOT SET 
ICHECK TD IIEE II" PARALLEL tiD 
IWAS PARA!.L!L 110 
IOIC-READY S!T 
IRESET DATA ACCEPT!D )fLAG 
IGO LOAD TH! IIU,'ER 

ICONTINU! THE TEST 
IR!'DY CLHR, PR%NTER ON LINE 

IRETEST 

/TYPE INSTR, PAPER OUT 

IWAIT FOR OPERATOR 
ICHECK FOR CONUDL 

ISEND LF 
IDEL.AY 'OR 150 MS!C 
ISIC IP ON RUDV 
101C, READV CLEAR 
IREADV SET, PAPER OUT, ON LINE 

IRETEST 

/T!ST ABILITY To CL.EAR ERROR CONnlT!ON 

"'412 111155 T0H, 
9413 5335 
01174 4457 

TVPE 
T0HSG4 
HOLD 

ITyPE INSTR, RESET & ON L.IN!! 

IWAIT 'OR OPERATOR 

.i'f}I 

.;:r 

SEQ 002'1 

,) 
'--_ ... 

,) 
"--. 
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1'1475 44114 T0I, CHECK ICHECK FOR CONTROL 
04 TIl 7300 CLA CLl ICL!!AR f.C AND LINK 
0477 1145 TAO PU7 ISEND RUIIOUT 
1'1500 450b JMS TPCLP 
050\ 11511> JMS 7DELAY IDELAY \51'1 HSEC FOR FLAG 

1'15Bi! 451'l2 JHS TPSKI' ISKIP ON READY 
1'151'13 Til 11'1 SKP 
1'151'l~ 5311'1 JHP TI'IK 10K, REAOY SET 
1'1505 44613 ERROR IRE AOY NOT SET 
051'1b 001'15 5 
0507 52T5 JH' UI IRETEST 

ITEST AIIILITY TO CLEAR REAny f'LAIl 

1151il1 44114 TI'IK, CHECK ICHECK FOR CONTROL 
1'1511 4503 JHS I T,CI.I' ICLEAR FLAG 
1'1512 1151'12 JHS I TPSKI' ISKIP ON C.HlR FLAG 
1'1513 5311 JMP TI'l. 10K, I'lAG CLEAR 
0514 44113 ERROR II'LAG DID NOT CLEAR 

~' 1'1515 1'I1'10b I> 
05111 5310 JMP UK IRETEST 

/TEST THAT SENDING CHAR WILL RESET READY I'LAG 

051 T 44114 T0l, CHECK 
1'1520 nl'll'l ClA CLL 
1'1521 1145 TAO '177 IG!!T RUIIOUT 
1'1522 451'14 JMS TPSTB ILOAD CHAR 
1'1523 451b JMII TO!L.AY IWAtT 150 HSEC 
05ii!4 451'12 JMS TPSKI' ISKIP ON CHAR FI.AG 
0525 '1410 IIKP 
1'J526 5332 JM' 10H 
1'1521 44&3 ERROR IREADY 010 NOT SET 
11530 1'J01'1T 1 
11531 5310 JH' T0K IRE TEST CLEAR & SET I'I.AG 

("",\, /TEST AGAIN U3ING SINGl! INSTR 

1'1532 44114 TI'JM, CH!CK ICHECK I'OR CONTROl. 
1'1533 4776 1 JMS 3ETSKP 100 SETUP FOR SlOP TOT TO II! USED 
0534 1145 TAD '177 ISET RUBOUT 
11535 451'11> JMS I TPCI.P ILOAO CHAR 
11536 1>"1>1 T0MI0T, PSKF/DIIST ISKIP ON CHAR FLAG 
1'153'1 !l343 JHP 10N 10K, I'LAG CL!AR 
11540 44'3 E"RO" I!'LAG DID NOT CLEAR 
9541 1'11110 10 

. 0542 5332 JMP T0M IR!TEST 
1'1543 4516 TI'IN, JMS TOEI.AY 101!L.AY 151'1 MS!C 
1'1544 4502 JHS TPSKF ISKIP ON CHAR FLAG 
11545 '14t1il SKP 
0546 5352 JMP T00 10K, I'LAO SET 
0541 44"3 ERROR IFl.AG 010 NOT SET 
0550 01'J1l 11 
II 5 !Il 5332 JHP T0H IRETEST 

~\ 
IHAINOEC-0S.0ILAC-B-L PAL11'J V14iU 2&-MAY·7b q 111& PAGE 1-q SED l'Iel!'! 

ICHECK I"OR UNEXPECTED INTERRUPTS 

11552 44114 TIlO, CHECK ICHECK FOR CONTROL 
0553 131l1'J ClA CLL 
0554 1315 TAD CTep 15FT INT RETURN 
0555 31102 DCA !SRV 
9556 4413 JHS I ncc 
1'155T /lQ71 JM& I TTCF IClEAR CONSOLE· PTR FLAG 
05'" 4503 JMS I TPClF ICLEAR Lll80 READY en 
1'J561 1301'J eLA CLL 
0562 4505 JHS I TPSIE IDrsABLE LA1&1'I INT!RRUPT 
11563 61l1'J1 ION IENA6LE INTERRUPT SYSTEH 
05'" 100~ Nap 
95'S 7001'J Nap 
0566 600l! 101'" 10ISlBLE lNTERRUPT SYSTEH 
1'J5U 5713 JM' I LT0D 10K, CONTIt.lUE 
0510 l1li'3 T0P, ERROR IUNEXPECTED INTERRUPT 
0571 0012 12 
0312 !l352 JHP T00 IRETEST 
0573 01>00 LTI'JD, T0G 
05T5 0510 
05h 15Q0 
11571 3142 

01100 PAGE 

ICHECK THAT NO INTERFlUPT OCCURS WTTH REAOY !lIT CLEAR 

~ 
1'J&01'J 441>4 TQlQ, CHECK ICHECK FOR CONTROL 
0"'1 731'10 CLA CLio 
1'1602 1377 TAo CTI'IR ISET INTERRUPT RETURN 

·0&03 3002 DCA ISRV 
I'Jbll4 41173 JMS I TI(CC 
1'1&05 4477 JHS I TTC,.. ICLEAR CONSOLE PTR FLAG 
I'IbQl6 4503 JHS I TPCLF ICLEAR LAI&I'I READY "IT 

~ 0601 1201 CLA lAC 
0&10 4505 JMS I TPSIE IENABLE LA1&0 INTEFlRUPT 
0&11 b001 ION IENABLE INT!RRUPT SYSTEM 
0&12 701'J1'J NOP IneLAY 2 INSTRUCTION TIHES 
1'J613 '009 NOP 
0614 bI'J02 IOF InISABLE INTERRUPT SYSTEH 
11615 7301'J CLl ClL 
0616 45115 JHII I TPSIE InrSABLE LA 181'1 INTERRUPT 
O611 5225 JHP TQlS 

0629 1301'J T0R, CLA CLio 
O621 451'J5 JMS I TPSIE IOISAIIL!! LAt8\! INT!RRUPT 
1'J622 4463 . ERROR IINTERRUPT WITH READY IUT CLEAR 

~\ 
1'J623 1l1'l13 13 
0624 5201'J JHP T0Q IRETEST 

ICHECK THH INTeRRUPT OCCURS WITH READY lilT SET 

1'JI>25 44104 TI'JS, CHECK ICHECK I'OR CONTROL 
0626 730O CLA CLI. 
1'11>27 137b TAO CT0W IS!!T INT!!R RETURN 



0630 
0631 
0632 
0"33 
0634 
0&35 
0636 
0637 
0640 
0"41 
0642 
064] 
0644 
0645 
0646 
064'1' 
0650 
06'51 
0652 
0653 
06'54 
0655 
,,'!I& 
1'!6!1'1' 

3002 
1145 
4506 
11'1"1'9 1 
0&40 
/ISBa 
!l235 
'I'41\'1 
4!11& 
44'1'3 
114'1"1' 
'1'201 
4505 
&001 
ne0 
'1'000 
&002 
7300 
4505 
114U 
00111 
5225 
'1'301'1 
4505 

1111&4 
'1'300 
1374 
3002 
1145 
4!1e& 
4775" 
0U3 
4502 
!lne 
'I'4111 
451& 
04'13 
4477 
'I'2B1 
4505 
71'10111 
'1'0 I'll 
nee 
4505 
11i15 
30112 
!l4'5 

070'1' H0e1 
0'1'10 4505 
0'1'11 44&3 

0Ti2 \!lll '3 
0713 !l2&0 

0'1'14 
13715 
0'1'1& 
\1'1'11 
0'1'20 
0'1'21 
"'22 
IH2] 
0TU 
0'1'25 
0'1'2& 
I'!T2'1' 
0'1'30 
1'!'I'31 
0'1'32 
0'1'33 
0734 
0735 
013& 
0'1'3'1' 
0'1'40 
0741 
0742 
0'43 
0U4 
0'1'45 
014& 
074'1' 
1Il'l'!!0 
0751 
(11752 
(11'1'53 
0754 
0155 
07!16 
0757 
(11'1'60 

44U 
1373 
3041 
116!1 
3034 
113& 
44'" 
44&1 
5437 
4455 
5375 
1041 
3332 
4455 
o I'll" 0 
4455 
5412 
4115T 
44114 
44&1 
5442 
44&1 
5355 
1041 
3346 
4461 
0000 
44111 
5361 
2041 
2elll 
1441 
'I'U0 
5325 
44&1 
!l440 
54&5 

0'1'73 544'1' 
07'14 0'1'1'1'1' 
0'1'75 3142 
07" 0&5& 
07'1'7 0&20 

11""0 

''''W, 

DCA 
TAD 
JI4S 
JMS 
,.4 
JMS 
JMP 
SKP 
JM8 I 
JMS r 
JMS I 
CL.A lAC 
JMS I 
tON 
NOP 
NOP 
IOF 
C!.A CL.L 
JMS I 
!RROR 
111 
JMP 
CL.A CL.!. 
JMS I 

URY 
1'177 
TPC!.P 
OPICHK 

TPSKI' 
· ... 1 

TDELAV 
TICCC 
TTCF 

TPSI! 

TPSIE 

US 

TPStE 

PAGE 1-10 

ISEND CHAR TO SET II'LAG 

IGO CHECK FOR P~RALL.!L 110 
ION PARAL.I.!L. 110 - GO DEL.AV 
ISKIP ON READV 
IW AI T I'OR READY 

ICLHR CCINSOLE PTR FI.AG 

I!N'B~E LAlS0 INTERRUPT 
IENAB\..E INTERRUPT SYSTEM 
IWAIT 2 INSTR TIMES 

IDISABLE INTERRUPT SYSTEM 

InrSABLE L.A1S0 INTERRUPT 
IDrl) NOT INTER, READY SET 

IRETEST 

InISASL! I.A1S0 INTERRUPT 

IT!!!T NO INTERRUPT OCCURS wnlo! L.U 50 INTERRUPT ENAeI.ED, R!ADY SET, 
ISUT CPU INTERRUPT SYSTEM 01". 

T0U, 

nY, 

CMECK 
CL.A CI-L 
TAO 
DCA 
TAD 
JMS 
JMS 
.+4 
JMS 
JMP 
SKP 
JMS I 
JMS I 
JMS I 
CLA UC 
JMS I 
NOP 
NOP 
CL.A CLI. 
JM8 I 
TAD 
nCA 
Exn 
CI.A CI-!. 

(T0Y 
%SRY 
PI77 
TPC!.P 
OP1CHK 

TDE!.AV 
TKCC 
TTCI' 

TJlS%! 

TPSIE 
I.IERR 
%SRY 

JMS I TPSIE 
ERltDR 

15 
JMII T0U 

ICHECK 'OR CONTROL. 

IS!T INTER RETURN ADR 

ISEND CHAR TO SET FI.AG 

IGO CHECK FOR PAR ALL.EL. IIO 
IAnDRESS FOR PARALI.E!. lIn - DELAY 
IWUT I'OR READV 

IDE!.AY TO AI-L.OW I'LAG TO SET 

ICLEAR CONSOLE PTR 'LAG 

I!!NAISLE LAl110 INTERRUPT 
IWAU 2 INSTR TIMES 

IDUAIIL! I.AI80 INTERRUPT 
IS!!T INTERRUPT ERROR AOR 

IElItT TEST 

101 UISLE L.A 180 INTERRUPT 
IINTERRUPT WnH SYSTEM DUAISLED 

IRETEST 

/TEST 1 • TOP 0, !'ORM SWITCH TEsT 

TEST1, IIRTHDR 
TAD 
DCA 
TAD 
nCA 
TAD 
HLOAD 
PRINT 
CR 
TVPE 
T1MSG3 
TAD 
DCA 
TVPE 
o 
TYPE 
T1MSG4 
HOLD 
CfoI!CK 
PRINT 
FF 
PRINT 
TlMSGI 
TAO 
DCA 
PRINT 
I!l 
PRINT 
TSMSG2 
lSI 
ISZ 
TAO I 
lilA CLl 
JMII 
PRINT 
I.F 
EXIT 

PAGE 

(UTAS 
TAIIPTR 
14]0 
COUNT 
P5! 

TAePTR 
.+2 

TAII"TR 
.+2 

TAIIPTR 
T AIIPTR 
TABPTR 

T14 

IPIIINT TEST HUDER 

ISTOR! TABLE POINTER 

ISET DASH COUNT 
ISET DASH CHAR 
ILOAD OASHE(l LINE 

1""tNT LINE 
/TYPE INSTRUCTIONS 
ISET SWITCH S!!TTING I'OR "'SG 

II'tNISH INSTR 

IWAIT 'OR OPERATOR 
ICHECK I'OR CONTROL 
IISSUE I'F 

IPRINT RE'ERENCE L.INE 

ISET 1'1' LENGTH I'OR MESG 

II'INISH MESG 

ITNC TABLE POINTER 

ICHECK TAIILE TO SEE If' DONE 

ICONTINUE 

IADVANCE PAPER 
IElIn 

ITEST 2 .. PRINT SPEED TIHING TEn 
I 
IA SWIIIL. PATTERN IS PRINTED FOR ON! I"ULL MINUTE 
IWHILE TME NUMS!R 0' LINES PRINTED IS COUNTED. 
ITIMING WIL.L 8E DONE BY DKII-EA OR nJCS .. EC CL.OCK 

SEQ P,lA30 

SEQ "'031 1 
I 

) 
"'---. __ . 



,1\ 

~'\ 
( \ 

1000 
191'11 
1002 . 
1003 
1004 
111105 
UJ0b 
10n 
1010 
1011 
1012 
1013 
1014 

!I'll !I 
1016 
UIlT 
1020 
lII21 
1022 
1023 
1024 
1025 
lU6 
102T 

1030 
1031 
1032 
1033 
1034 
le!!I 
103b 
1031 
1040 
l041 
1042 
1043 

4462 
3040 
10!14 
71140 
5230 
\021 
TH0 
5215 
44601 
5151 
4455 
51!11 
546!1 

41155 
!I 0 fIT 
44!!!I 
5105 
44!!5 
51211 
4521 
I'll 06 
71150 
!l223 
!!244 

13,.., 
30311 
1120 
3002 
1054 
3037 
411T3 
4417 
T300 
4505 
6131 
6001 

1044 T21'11 
1045 1134 

l04b 
104T 
1050 
10!!1 
10!1i! 
1053 
10 !I 4 
1055 
10511 
10!1T 
10U 
10601 
iBU 
10b3 
10U 
1011!! 
101»6 
106'T 
10711l 
1071 
10T2 
1073 
1074 
1075 
lI1l76 
1017 
11 III III 
lUI 
1102 
1103 
1104 
1105 
1106 
I1I'1T 

1110 
1111 
1112 
1113 
1114 
1115 

"" III T 
1120 
1121 
Ilia 
1123 
1124 
1125 
1126 
1127 
1130 
1111 

J032 
l0J2 
3031 
1026 
3034 
lell 
44511 
2034 
7410 
5270 
2031 
1174 
1031 
71140 
!l2!!1 
1134 
31'111 
5253 
4461 
5440 
21!l1l0 
1054 
7640 
5302 
4!!21 
I1l1 QII 
711'50 
5314 
2032 
1174 
1032 
711110 
5247 
5244 

'00~ 
6132 
1125 
30QJ2 
7l0A 
11115 
1145& 
U55 
5171 
44111 
5171 
1054 
TII40 
5332 
4459 
5202 
44111 
5202 

PAGE I-Ii! 

IOPTlON IF EITHER IS AVAlLARL!: AND LOCATION 
i"CKFLAG" IS pR~SET WITH THE TIM~ COUNT. 
II~ CKI'LAG IS ZERO, MANUAL TIMI"lG WILL RE US EO TO 
10eTAIN AN APPROXIMATE PRINT TIf'INIj. 
II~ A HARDWARE SWITCH REGISTER IS NOT AVAILABLE, THIS TEST 
ICANNOT !IE RUN WITHOUT A CLOCK OPTION IIEING AVAIl.ARLE, 
ITHE PROGRAM wILL AUTOMATICALLY SKIP THIS TEST IF IT CANNOT BE RUN, 

T!ST2, PRTHDR 
DCA PASCNT 
HD CKf'LAG 
lilA CLA 
JMP T2C 
HO PARAM 
SPA CLA 
JMP T2A 
PRINT 
T2!M 
TVP! 
Ti!EH 
un 

IMANUAL TIMING START-UP 

T2A, 

T2A, 

TV,.! 
T2Ml 
TVPE 
T2M2 
TVPE 
T2M3 
GETSW 
ANO P200 
SNA CLA 
JHP T211 
JMP T asp 

ICLOCK OPTION START .. UP 

T2C, TAD 
DCA 
TAO 
DCA 
TAD 
DCA 
JHS I 
JHS I 
CLA CLL 
JMS I 
CLEI 
ION 

(&1151'1 
LPCNT 
TCKSRV 
ISRV 
CKFLAG 
CKCNT 
TKCC 
TTCF 

TPSIE 

iPRINTING ROUTINE I'OR T!ST 2 

T2SP, 

T2PA, 

T2PC, 

T2PO, 

Cl.A TAC 
TAO PA0 

DCA 
TAD 
DCA 
TAO 
DCA 
TAO 
LOAD 
ISZ 
SKP 
JHP 
ISZ 
TAO 
TAO 
SlA CLA 
JM" 
TAD 
~CA 
JHP 
PRINT 
LF 
lSZ 
TAD 
SZA CLA 
JHP 
GETSW 
AND 
SNA CLA 
JHP 
ISZ 
TAD 
TAD 
lilA CLA 
JMP 
JHP 

CHARi! 
CHARi! 
CHAR 
WIDTH 
COUNT 
CHAR 

COUNT 

T2PO 
CMAR 
HIT7 
CHAR 

apc 
P40 
CHAR 
T2PC 

PASCNT 
CKFLAG 

T2PE 

P200 

T2SPD 
CHAR2 
MI17 
CHAR2 

T2PA 
T2SP 

IPRINT T!ST HEADER 
ICLEAR PASS COUNT (LINE COUNT) 
ICl.OCK OPTION AVAILASLE? 

IVES, GO TO CLOCK SET-UP 
IHAVE HARDWARE SWITCH REGISTER1 

IVES, CONTINUE 
INO, PRINT ERROR HESG 

IEXIT TEST 

IPRINT INSRTUCTIONS 

IG!T SWITCHES 
IHASI< SWITCH 4 
ISTART1 - SWITCH UP? 
INO, WAIT FOR SWITCH TO GO UP 
IVES, START PRtNTING 

ISET TIME COUNT FOR ONE MINUTE 

lOIS ABLE PRINTER INTERRUPT 
ISET CLOCK INTERRUPT ENABLE 
/INTERRUPT SVSTEH ON 

ISET START CHAR 

9148 PAGE 1-13 

ISAVE IT 
IGET START CHAR 
ISET CHARACTER TO BE l.OADEn 
ISET COLUMN COUNT 

IGET CHAR 
ILOAD CHAR 
IINC CHAR COUNT 
ICONTINUE UNE 
ISENO LF II' END 0' LINE 
ISET N!XT CHAR 
ICHECK CHAR 

101(, CONTI NUE 
IRESET CHAR TO SPACE 
ISTI'JRE NEW CHAR 
ICONTINUE 
ISEND LF TO PRINT LINE 

/I'IC UNE COUNT 
IUSING CLOCK? 

IVES, PVPASS MANUAL TIMING 
IGET SWITCH REGISTER 
IHASK SWITCH 4 
1ST ILL UP? 
INO, EXIT PRINTING ROUTINE • PRINT COUNT 
IS!T NEk START CHAR (SWIRL) 
ICHECK CHAR 

101(, CONTINUE 
IRESET START CHAR 

IROUTIN! TO PRINT NUMBER 0' LINES PRINTED 

T2SPOC, IOF 
CLOI 
TAO LIERR 
DCA ISRV 

T~SPO, CLA CLl. 
TAD P177 
LOAD 
TVPE 
PRSPI 
PRINT 
PAS,. 1 
TAD CVL"G 
SZA CLA 
JMP Ti!SI 
TVPE 
PIUP2 
PRINT 
PAS"! 

IINTERRUPT SVSTEM O'F 
IOISA8LE CLOCK INTERRUPT 
IRESET UNEXPECTED INTERRUPT ERROR 

ICLEAR AC ANO LINK 
IGET RUeOUT 
ICLEAR LAII1QJ ~UFFER 
ISTART MESG 

ICHECK IF USED CLOCK 

IVES, SKIP WORD "APPROX" 
INO, ADO WORD "APPROXIMATE" TO MESG 

SEQ PlA33 



IMA I NDECo08.0 I L.AC-B-l PAlU V I Qi!A 21l"HA't'-7& II 1411 PAGE I-Ill SEQ 00311 

1132 UII0 T21l1, TAD PASCNT IGET L. % NE COUNT 
1133 1151 T JMS 1 TCNVRT ICONVERT NUMBER TO ASCIt HESG 
lUll II 11ft I PA%NT IPRINT IT 

) lU! !!l13! CNVHSG 
113b IIII!! TYPE 
IU1 !IIlS CNVMSG 
11110 114ft 1 PAINT IPRINT HOAE 0' MESG 
11111 5206 PItS,,! 
11112 44!!'3 TYPE 
11113 S206 PRSP3 
1144 U26 TAO WIDTH IGP:T jj OF COL.UMNS 
lIliS "0111 CU 
1146 II!U JHS 1 TCNVRT ICONVERT IT TO ASCU HUG 
1141 44111 PRINT 
11!!0 !US CNVMSG 
11!!1 11455 TVPE 
1152 511!!! CNVMSG 
11!!3 1111&1 PRINT 
11511 5222 PltSPIi IJI'tNUH M!SG & PR tNT 
W5S 1145!! TVP! ~ 
1156 5222 "RSIIII 
lin 911&!! E)lIT lEX IT TEST 

1111 6&!!0 
1200 "AGE 

IPRINTING TESTS .:r 

ITEST 21! • DATA TRANSHR PATHS n:ST 
I 
!THIS T!6T PRINTS 1/l L.INES 0' AL. T!RNATING X'S ANn U'S IN A 
ICH!CKE"BOARD PATTERN 

1200 44'2 TE8'i'i!0, PRTMDR IPRINT TEST HEADER 
121'H 11&2 TAD H20 ISET UN! COUNT 'OR 16 LINES 

,) 12132 303ft CCA L.PCN1 ISTOR! COUNT 
1203 U!l26 Ti0., TAD WIDTM IG!T /I CClL.UIo4NS 
1204 31334 DCA COUNT ISTORE '''----
UB!! "'el tAC ICHECK L.IN! COUNT 
121'16 003& AND L.PCNT 
1!B7 'bile SU CL.A ISTART CHAR ., 
1210 921& J,",P n0C ISTART WtTH ·U" 
1211 1311 T!0B, TAD (!l2 IGET "*" CHAR CODE 
t212 114!!6 L.OAO 11.1"0 * 
U13' i!n4 lSI COUNT /tNC CHAR COUNT 
1214 1410 SKI' ICONTlNUE 
121!! 5222 JM" T20D IPRINT LINE II" DONE LOAD 
121& 131& T2ec, TAO W!5 IGET "U" CMAR CODE 
t21 1 411!16 L.OAD IL.OAD CHAR 
1220 2I'l1ll 111% COUNT II"lC CHAR COUNT 
1221 !!l!11 JMP T208 ICONTINUE L.OAD 
1222 41161 T20D, PRINT IPRINT LIN! WH!N DON! L.OAD 
1223 5440 L.P /ADVANC! PA"ER 
1224 2036 lSZ l.PCNT IINC LINE COUNT 

) -_ ........... 
IMA INDEC;'0a .. OII.AC .. B-l PAL. I III V1424 i!1I-tHY-1ft 91U PAGE 1-15 SEQ 01831; 

'----

lU5 52m3 JIo4P 'ilIA I!fINISH TEST 
1226 !lU5 !lin IEXIT 

IHST al .. HEAD POSITIONING T!ST 
I 
/THU T!aT PItINTS A 8%NGL! LINE orr ALT!RNATING 0'S AND SPACES 
!THEN 'ILLS IN TH! SPAC!! WITH X'S ON! AT A TIME 

1221 IIU2 TESTal, PRTHDR I"RINT TEST HEA!!!" 
lU0 Ui/6 TAD WIDTH IG!T • COL.UMNS 
1231 3111311 DCA COUNT ISTORE 
1232 1140 TUB, TAD "61' Il.OAn 0 
123] 4456 L.OAO 
tnll 2111JII lSI COUNT ItNC CHAR COUNT, OONn 
U3'5 Hill SKP l"ln, S!ND SJtACE ) 1236 '5243 JHP T21C IVEII, S!ND CR - PRINT LINE 
tn1 t134 TAD 1'110 IlOAO SPACE 
t240 US6 L.OAD ",-. 
12111 2Cil34 ISZ COUNT IT NC COUNT, DON!? 
12112 52!i! JMP T21B INn, CONTlNUE lOAn 
1243 I14bl TalC, ""INT IYES, PRINT lIN! 
la411 5437 CR 
1245 12110 CL.' CHA IS!T Ae •• 1 
1246 3273 OCA T21W ISTORE SPAC! COUNT 
1241 li!T] T2ID, TAO T21\1/ ISAVE SPACE COUNT 
ta!!" 30311 DCA COUNT 
1251 11311 TAD PII0 IGET SPACE 
1292 114'0 HLOAD IL.OAD SPACES ~ la!3 1375 TAD O!C!l II1!T X CHAR COD! 
ta!!11 111156 LOAD ILOAD IT 
la!!5 44'1 ""INT I"RtNT LINE 
la56 '31137 CR 
1251 llS11 TAD H2 /ADO 2 TO SPACE COUNT 
1260 1213 TAD T21W 
Uftl !2'1l DCA T2lW ISTOR! NEW COUNT ~ 

laCl2 '1240 ClA CMA ISET AC •• I 
1263 1273 TAD T21W ISUBTRACT SPACE COUNT 
126a TIl41 CtA IIUKE IT POSITIVE 
12ft5 t026 TAO WIDTH /Ano II COLUMNS 
lU6 TT50 SPA SNA CL.A InONE L.INE" 
Us, 52111 JMP T21D INO CONTINUE 
12'10 /III/l 1 PRINT IADVANC! PAPER 
U71 5440 L.I" 
1212 54115 EXIT IEXIT 

12T] 0000 TlIW, 

ITEST 2i! • BACKSPACE nST 

..) I 
/TWO LINES 01" )('5 INT!RSPACEO WtTH OASH!S 
iIHLL. B! PRINT!D 11'1' PRINTING A SL.ACM, EX!CUTING UCKS"CE, \ 

'-
/AND THEN PRINTING A eACKSLASH TO r.OMPL!TE EACH CHAR. 
IA MAlI. 01" 127 COLUMNS WILL BE PRINT!D. 

t214 41162 TEIlT22, PRTHDR l"tUNT TEST HEADER 



f"".\ 

~. 

12T5 
12'P/I 
12"" 
1300 
1301 
13112 
13113 
1304 
13 II! 
13116 
1307 
13U 
1311 
U12 
U13 
1314 
1315 
1316 
1311 
Ui!0 
1321 
1322 
1323 
1324 
132'5 
1326 
1327 
1330 

1331 
1332 
1333 
1334 
1335 
1336 un 
1340 
1341 
U4! 
1343 
1344 
1345 
1346 
134T 

1154 
3036 
taU 
ll05 
7710 
'5311! 
1026 
'POt\!l 
lU4 
lU4 
1137 
4456 
1130 
445' 
1144 
4456 
1934 
T411'1 
53i!4 
lUll 
4456 
IPn4 
!531!7 
4461 
5440 
2n6 
5277 
54'5 

4462 
ll34 
31131 
un 
3\!l34 
11'31 
44fJ0 
4461 
5440 
ani 
1174 
1031 
T&40 
'5334 
5465 

1375 0130 
137/1 1'112'5 
13fT 1';1 !! 2 

141110 

14!!!0 
1401 
1402 
lOB3 
1404 
lOB!! 
IOB6 
141!17 
1410 
1411 
1412 
1413 
1414 
1415 
1416 
,417 
1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1430 
1431 
1432 
1433 
1434 
1435 
143& 
1437 
1440 
1441 
1442 
1443 
1444 
144!! 
1446 
144T 
1450 
1451 
1452 
1453 
1454 
1455 
1456 

4462 
1135 
3031 
11 lIT 
303' 
3040 
1026 
1150 
1166 
7511! 
5iH5 
i!Ql40 
!210 
7300 
J03! 
1035 
7041 
1317 
102& 
11277 
7300 
1026 
30311 
1031 
3032 
1032 
41156 
2034 
1410 
5246 
2032 
1032 
1114 
Trt40 
5231 
1134 
3032 
5231 
1035 
112n 
44&1 
'J440 
1035 
1040 
3035 
20J! 
1031 

T 2U, 

T2I!B, 

T22C, 

TAD 
IlCA 
TAil 
TAD 
SPA eL.A 
JMP 
TAO 
SKP 
TAO 
DCA 
TAD 
LOAD 
TAD 
L.OAO 
TAO 
1.0AD 
ISZ 
SKP 
JHP 
TAO 
1.040 
tSI 
JMP 
PRINT 
1.1" 
18% 
JMP 
Exn 

142 
L.PCNT 
WtoTH 
PI77 

,+3 
WtDTH 

14117 
COUNT 
P5T 

P10 

PU4 

COUNT 

T22C 
P55 

COUNT 
T22S 

L.PCNT 
U2A 

PAGE I-If> 

IS!T L.INt: COUNT 
ISTORE COUNT 
IGET 1/ COL.UMNS 
lOVER 1277 

IVES, sn TO 1 i!7 
ISTORE COUNT 
IGET "I" conE 
IL.OAO 
IOET BACKSPACE CODE 
II.OAD 
1r.!T "\" conE 
ILOAD 
IINC COLUMN COUNT 
ICONTINU! II" NOT DON! 
IPRINT LINE If' DONE 
IOET DASH 
ILIlAO 
IINC COUNT, DONE' 
INO, CONTINUE 
IVES, PRINT LINE 

ItNC LINE COUNT, DONE? 
INO, CONTlNU! 
IVES, EXIT 

ITEST 23 • CHARACTER GENfRATOR TEST 
I 
/THIS TEST PRINTS A UNGLE I.INE (30 CMARACT!RS LONG) OF UCH 
jPRINTAI!LE CHAftACT!R PRECEE!!!D BV 4 LIN! OF AI.L SPACES 

PRTHDR 
TAO 
DCA 
TAO 
DCA 
TAO 
HI.OAD 
PRINT 
1.1" 
ISZ 
TAO 
UD 
SZA CL.A 
JMP 
!X!T 

P40 
CHAR 
1436 
COUNT 
CHAR 

CHAR 
MUT 
CHAR 

T23A 

IPRINT HST HEADER 
ISET START CHAR (SPACE) 
ISTOR! IT 
IS!T COI.UHN COUNT - 30 
ISTORE IT 
IIl!T CHAR 
ILOAD LIN! 
IPRINT %T 

ISET NEXT CHAR 
ICHECK CHAR 

IDONE TEST? 
INO, CONTINUE 
IYES, Exn 

q 148 

IT!:ST 24 - NON"PRINTABLE CHARACTER TEST 
i. 
/THts TEn PRINTS A 30 LIN! SWIRl. PATTERN WITH NON-PRINTABLE CHARACT!:RS 
II.OADED BEFORE AND AFTER TH! PRINTING CHARACTERS TO TEST ALL A"!AS OF THE 
ICHARACTER BUFFER IN THE I.A180, IF THIS TEST IS 1.00PED ON, 
/THE SWIRL PATTERN WILl. CONTINUE, 30 LINES PRINTT!D 
lEACH TIME THE TEST IS LOOPED. 

TEST211, 

T24H, 

T2I1B, 

T2I1C, 

T2110, 

T24E, 

PRTHOR 
TAO 
DCA 
TAO 
DCA 
DCA 
TAD 
TAO 
140 
SPA 
JHP 
lSZ 
JHP 
CLA eL.L 
DCA 
TAO 
CtA 
TAD 
TAO 
JHS 
CLA CLL. 
TAO 
DCA 
TAO 
DCA 
TAD 
1.0AD 
ISZ 
SKP 
JHP 
ISZ 
TAO 
TAO 
SlA CI.A 
JMP 
TAD 
DCA 
JHP 
TAD 
JHS 
PRINT 
Lf' 
TAO 
TAO 
DCA 
ISZ 
TAD 

P41 
CHAR 
H36 
I.PCNT 
PASCNT 
WIDTH 
P37T 
H3!i 

T241\ 
PASCNT 
T211A 

COUNT2 
COUNT2 

( .. 317 
WIDTH 
T245 

WIDTH 
COUNT 
CHAR 
CHAR2 
CHAR2 

COUNT 

T211!! 
CHAR2 
CHAR2 
HI7'T 

T24D 
P40 
CHAR2 
T24D 
COUNT2 
T24S 

COUNT2 
PASCNT 
COUNT2 
CHAR 
CHAR 

IPRINT TEST H!:ADER 
ISET START CHAR 

ISI!T LINE COUNT 
ICLEAR CHAR INC COUNT 

I~UFFER SIZE-COLUMN COUNT 
IDIVIDE NON-PRINT CHAR COUNT BV 2q 

IPASCNhNON .. PRINT CHAR INC COUNT 

ICLEAR NON .. PRINT CHAR COUNT 2NO BLClCK 

ICALCULATE • NON-PRINT CHARS, 1ST BLOCK 

ILOAO 1ST BL:OCK OF NON .. PRINT CHAR 
ICLEAR AC AND LINK 
ISET 1/ PRINTABLE CHARS (COLUMN CnUNT) 

ISET FORST pRINT CHAR 

IGET CHAR 
ILOAD PRINTABI.E CHAR 
IINS CHAR COUNT 
IN!!XT CHAR 

ICHECK CHAR 
Il'!HAR-RUBOUT? 

INO, CONTINUE 
IV!!S, RESET CHAR-SPACE 

ICONTtNU! 
IS!T • NON-PPINT CHARS, 2ND BLOCK 
ILOAD 2ND BL.OCK NON-PRINT CHARS 
IPRINT LINE 

lIN NON-PRINT CHAR COUNT, 2ND BLnCK 

IIIoIC START CH.lR 
ICHECK START CHAR 

SEQ 0!!!36 

SEQ ~A37 



11 74 
7640 
'!l2U 
1114 
30'31 
2036 
5217 
n0l0 
10'!l2 
'1&40 
5276 
4521 
USC! 
'7650 
54&5 
S21!!3 

IH'00 
'7550 
56.,., 
'71'141 
3034 
31!!32 
t1132 
44!16 
2034 
'411!! 
56'77 
2n2 
7300 
1032 
un 
'74'50 
5312 
U53 
'7450 
'5312 
1154 
71150 
5312 
lUll 
7450 
5312 
U53 
7450 
5312 
11113 
'7651!! 
5304 
5305 

T24P, 

TAO 
SU Cl.A 
JMP 
TAO 
DCA 
IS'Z 
JMP 
CLA Cll 
TAO 
SlA Cl.A 
JMP 
G!TSW 
AND 
SNA CLio 
ElIl'f 
JMP 

1'1177 

.+3 
PIII'I 
CHAR 
LPCNT 
T24C 

noop 

T24G 

P1000 

T24H 

ql48 

101(, CONT t NU!· 
I~ES!T START CHAR 

IINC LIN! COUNT 
ICONTINUE 

ILOOP ON TEST? 

IV!!S, CONTtNU! SWIRL 

Il.ODP ON TES'" 

INO, EXIT TEST 
IlOOP ON TEST 

iROU'i'lN! TO LOAD NON."IINHEll! CHARACT!RS FOR TEST il4 

T248, 

T24SC, 
Tl4SA, 

Til/lSS, 

o 
SPA SNA 
JMP I 
CtA 
DCA 
DCA 
TAO 
LOAD 
lSI 
SI<" 
JMP 
ISI 
CLio Cl.L 
TAD 
TAD 
SNA 

J"''' TAD 
SNA 
JHP 
TAO 
SNA 
JMP 
TAD 
SNA 
JMP 
TAD 
SNA 
JM" 
TAO 
SNA Clio 
JMP 
JMP 

Ti4S 

COUNT 
CHAR2 
CHARi! 

COUNT 

T24S 
CHAR2 

CHAR2 
H'7 

T24S8 
HI 

Ta4se 
M2 

Ti!4se 
1'12 

T24se 
I'll 

T24SB 
1'123 

T24SC 
T24SA 

IGOOD CHAR COUNT'P 
INO, RETURN 
IVES, N!GATE IT 
ISAVE n 
ISET "IRST NON-PRINT CHAR 
IGET CHAR 
ILOAO CHAR 
ItNC COUNT 

IRETURN IF ZERO 
INElCT CHAR 

ICHECK CHAR 

ISELL, SKIP 

ISK I" SS 

15K IP LF 

ISKIP FF 

ISIOP CR 

leHAR.S" AC!'P 
IVES, RESET CHAR 
INO, CONTINUE 

1540 00'Hl S!TSKP, 0 
1541 7300 CLA CLio 

1542 
1543 
1544 
1545 
1546 
1547 
1550 
1551 
1552 

~5'74 
157'5 
15'16 
1 !I"" 

1601!! 
1601 
160a 
i603 
161!!4 
160'5 
16116 
161!!7 
1610 
1611 
1612 
1613 
1614 
1615 
1616 
1617 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1.27 
1630 
1631 
lU2 
1633 
1634 
HI35 
1636 

1021 
"'04 
,., 1 0 
5351 
17'76 ' 
3H5; 
!I '14 I!! 
1'7'14 1 

5347 

2643 
0!136 
263'7 
T401 
1600 

11462 
1162 
3034 
un 
44&0 
1145 
445& 
102& 
3034 
UT3 
3036 
T01'l1 
4345 
5230 
11&'7 
3036 
1316 
4345 
5230 
1154 
3\!136 
1126 
4345 
1000 
44&1 
5440 
1375 
3034 
1317 
4460 
4461 

TAD 
RIoL 
SPA 
JMP 
TAD 
DCA 
JMP 
TAD 
JMP 

PAG! 

PARAM 

CI,A 
.+4 
RPSI<F+3 
T0MIOT 
SETSKP 
OPDBST 
... 3 

/TUT 25 • BUFFER TEST 
I 

Iro!T HARDWARE WORD 1 
IPUT OPTION 1 lilT INTO en I!! 
IWU OliTION 1 SELECTED '1 
IV!S.S!TUP tOT TO SKIP ON AND CLEAR DATA 
INn-SETUP If OR L4180 SKIP ON CHAR lOT 
ISAVE TH! SKIP lOT 
IR!TURN TO PROGRAM TO LOAO CHAR 
IGET OPTION 1 lOT TO 8KIP 
IRE TURN TO PROGRAM 

/THU TEST CHECKS THE CHARAC:TI!R I!UFIfER 01' TH! LA1&0 WHILE PRINTING 
IFOUR LINES 01' NUMBERS (WITH i! BLANK LIN!S SETWI!EN THE 
IIfIRST AND SECONO lIN!). THESE LINES CAN BE USED TO 
ICHECK THE PROPER PRINTING WIDTH. 
IANV E PRINn;o INDICATES AN INCORRECT LOAD OR BUFF!R ACTION, 

TEST25, PRTHDR 
TAD 
~CA 
TAD 
MLOAD 
TAO 
LOAD 
TAD 
neA 
TAD 
DCA 
lAC 
JHS 
JHP 
TAD 
DCA 
TAO 
JHS 
JHP 
TAD 
DCA 
TAO 
JMS 
NOP 

T25A, PRINT 
I.F 
TAD 
DCA 
TAO 
HLOAD 
PRINT 

M21!! 
COUNT 
(105 

P177 

WIDTH 
COUNT 
Hl44 
lPCNT 

125S 
T25A 
1'136 
LPCNT 
(3 
T2'5S 
T25A 
H2 
LPCNT 
Pi! 
H!!S 

(.401'1 
COUNT 
(105 

IPRINT T!ST HEAO!R 
ISET CHAR COUNT 

ISET ! CHAR 
II.OAO SUFFER 
I 
ICL!AR BUFFER 

ISET COLUMN COUNT 

ISET ON!S COUNT 
ISET FIRST CHAR_1 
ILOAD ONES 
IDONE LINE-PRINT 

ISET THREE'S COUNT 

IPRINT THREE'S 

IBn TWO'S COUNT 
ISET CHAR 
IPRINT TWO'S 

IPRINT UNE 

ISET CHAR COUNT 

IseT E CHAR 
II'II.L IIU'Jf!~ 
IPRINT eLANI< UNE 

SEQ 00311 

.:r 

1 
\~--

ACCEPTED 

1 
''--



IMA XNOEC.08-DXLAC .. B-L PALI0 Vl11iU 2S-HAY-7ft q\ll(l PARE 1"20 SEQ 11040 

1113'7 5441l I.F 
1&40 13711 TAO C .. 37b 
11141 3034 DCA COUNT 
11142 1317 TAO CUI5 
lft43 44110 MI.OAO It..OAn eUFFER E' 5 
1&114 114S TAD PI77 ICt..E AR eUFHR 
11145 44511 t..DAn ICt..EAR 9U'II'ER 
111411 GAlli PRINT 
11147 51140 I.F IPR I NT 9t..ANK 1.1 NE 
1&50 1375 TAD C-4"I'I 
11151 3034 DCA COUNT 
U5a 1377 TAD CUI5 
11153 114ft0 Mt..OAn 1'11.1. eU'FER AI.I. E'S 
U!l4 1\'126 TAD WIDTH 
165!! 3Il34 nCA COUNT ISET C~I.UMN COUNT 
1&5, 1373 TAD ( .. 143 
1&!!7 303ft DCA LPCNT IS!T 1'1'5 COUNTaqq 
1&&0 4345 JMS U5S II.OAD 9'S 
IbU 52'5 JHP T259 IPRINT II" DONE !.IN! 
I&U 7001 tAC IUT 1'5 

~~ lll63 4345 JMI! T25S II.OAD 1'5 Ttt..l. END OF loIN! 
1&"4 '1000 NOP 
1&"!! 44" I T2!!S. PRINT IPRINT UNE 

1&'" 5440 I.F 
I"U 1372 TAD C-37T 

I""'" 3034 DCA COUNT 
1&71 U77 TAD (11'15 
1&72 411'" MLOAD 11ft!.1. BUFFER WITH E'I! 
U73 1145 TAD PI77' 
1&74 4115& t..OAD ICI.EAR BU'FER 
1&75 10i!& TAD WIDTH 
1&7" 3Il34 DCA COUNT ISET COLUMN COUNT 
11177 1371 TAO (.11 
1700 3Il311 DCA I..PCNT ISET GROUP COUNT 
1701 3031 T25C. DCA CHAR ISET CHAR 
1702 1031 T25D, TAD CHAR ICHECK CHAR 
.l703 11110 TAD H12 
1104 71150 SNA CLA 
1'105 5301 JMP T25C IIIES!T CHAR IF NECESSARV 
17011 11'131 TAD CHAR IGET CHAR 
110T 4345 JHS TaSS ILOAD CHAR 
1710 5315 JMII US! I!lRINT !.INE IF DONE 
1111 11&9 TAD H12 IRE SET GROUP COUNT 
1112 303& DCA I..PCNT ISET NElIT CHAR 
1113 2031 1St CHAR 
1714 53\'12 JMP Ti!5D ICOt>.lTINU! 
1715 44111 Ti!5!. PRINT IPRI"lT LINE 
1 Tlb 5440 !.F 
UI1 1315 TAD (-1100 
1120 3034 DCA COUNT 
1721 1317 TAD ( 105 
1722 4460 MI..OAO IFtl.1.. BUFI"ER WITH E'S 
1123 13'79 TAD (&1 
tT24 ]031 OCA CHAR IS!T FIRST CHARal 
1125 192& TAD WIDTH 

~, 
IMA INDEC .. IHI-D ILAC~B-t. PAL 10 V 14i!l 2S-MAV-7& quI! PAGE 1-21 SEQ 09'41 

172& 3034 DCA COUNT ISET COLUMN COUNT 
1 T27 1031 Til5F, TAD CHAR IGET CHAR 
1130 4456 1.040 II.OAD IT 
1131 a I!] 1 lSI CHAR IL TNE CHAR 
1132 1931 TAD CHAR ICHECK CHAR 
1'733 un TAD ( .. 72 
1134 7640 SZA Ct.4 
1'735 5340 JMP T2'3G 
I T36 11110 TAO Pfl0 
1'731 3031 DCA CHAR IRESET CHAR TO 0 
IT40 2034 T25G, lSI COUNT ITNC COLUMN COUNT 
1141 5321 JHP T25F IFTNISH UN!: 
1142 44&1 PRINT IPRINT UNE 
1'7113 54110 LI" 
1144 511&5 EXIT IEXIT TEST 

IROUTtNE TO-l.OAD GROUPS OF CHARS FOR TEST 25 

1145 0000 T25S, 0 
114& 1140 TAO P&0 IMAKE CHAR ASCII 
IT47 3032 DCA CHAR2 ISAVE CHAR 
1750 1032 TAO CHARa IGET CHAR 
1151 1145& LOAD ILOAD CHAR 
1752 i!034 ISZ COUNT IINC COLUMN COUNT 
1153 TIl 10 SKP ICnNTINUE 
1754 5145 JMP Tass IRETURN. ENl'l OF UNE 
1155 203& !lIZ LPCNT 

~) 
U5& 5350 JHP T25S+3 ICONTINUE 
IT57 a3115 ISZ Tass ItNC RETURN ADR 

11&0 5T45 JMP T25S IRE TURN 

17&1 710& 
1770 0061 

;0. 
1711 7161 
1712 7401 
1713 1&35 
IT14 1402 
1715 TIl 00 
17T& 0003 
IT17 0105 

2909 PAGE 

/TEST 26 • OVERPRINT TEST 
I 
/THIS TEST PRINTS FOUR LINES OF ALTERNATING CHARACTERS AND SPACES 
lIN A CHECKER80ARD PATTERN. EACH ~!NE Is OVERPRINTED TWICE 

f".'. 2090 44&2 TEST2&, PRTHDII IPRINT TEST HEADER 
2001 1377 TAO (TallT AB IS!T TABLE POINTER 
2002 3041 DCA TABPTR 
2003 1155 T2&A. TAO H3 ISTROE COUNT FOR OPERPRINTS 
2004 3036 DCA t.PCNT 
2005 102& T2&B, TAD WIDTH ISET /I COLUMNS 



i006 
2007 
2010 
2011 
2012 
2013 
21114 
illl15 
2016 
201'f 
202m 
2021 
2022 
2023 
2024 
2025 
20i16 
2021 
211130 
i031 
2032 
2033 
2034 
2035 
2036 
2037 
2040 
2041 
2042 
20113 
2044 
2045 
2046 

3034 
1441 
1450 
54ft5 
0142 
11 '0 
7510 
1143 
1134 
4456 
2034 
T410 
5237 
1441 
1012 
7012 
7012 
0142 
1170 
7!110 
1143 
1134 
4456 
2034 
520' 
4461 
5437 
2036 
5205 
4461 
5440 
2041 
!l2B3 

2047 0540 
2090 4000 
20!U 1540 
2052 4043 
2053 00L'l0 

2054 4462 
2055 1376 
20'36 3041 
2111'37 3045 
2069 3044 
2061 1441 
2062 2045 
20113 1160 
20M 7500 

2065 
20b6 
20.7 
2010 
2071 
20T2 
2013 
2074 
2075 
20111 
2071 
2100 
iUl 
2102 
2103 
i104 
2US 
2106 
2107 
2110 
2111 
2112 
2113 
2114 
2115 
2116 
iU17 
2120 
2121 
2122 
2123 
2124 
j!i25 
2126 
2121 
2130 
2131 
i/132 
2U3 

- 2134 
2135 
2136 
2137 
2140 
2141 

5iHI2 
3111lQ 
72411 
1045 
7450 
5275 
1140 
4456 
'f311l0 
1044 
1141 
4456 
1441 
711!!0 
5367 
1153 
TIl4e 
5315 
1026 
1133 
7740 
5322 
102& 
5323 
1160 
7700 
5322 
1166 
7410 
1315 
3034 
113& 
4460 
1441 
71150 
933T 
70111 
31B4 
1131 
44611 
2041 
525' 
41161 
'5440 
5465 

2142 0001 
2143 0002 
il44 BBB4 
2145 0\'1 I'! 
2146 0B21'! 
2141 0040 
21511 00BIl 

2115 1744 

T260, 

~CA 
TAO t 
SNA 
EXIT 
AND 
TAD 
SPA 
TAr) 
tAO 
l.OAD 
teZ 
SKP 
JMP 
TAO 
RTR 
RTR 
RTR 
AND 
TAO 
SPA 
TAO 
'fAD 
1.0AD 
IS% 
JMP 
PRINT 
CR 
ISZ 
JMP 
PRINT 
1.1" 
IS'Z 
JMP 

T2bTAB, "'540 
4000 
1540 
40113 
o 

COUNT 
T AePTR 

P17 
M40 

Pl1110 
P40 

COUNT 

7260 
T Al!PTR 

P77 
M1i0 

P100 
P4'" 

COUNT 
T;!6C 

I.PCNT 
Ti6B 

TAePTR 
T26A 

qllll! PAGE 1 .. 22 

IG!T CHARS 
l"O"lE T!S T1 
IV!S, EX IT TEST 
INO, MASK CHAR 
IMAKE Ascn 

I"OAD CHAR 
IINC CHAR COU"lT 
ICONTINUE 
IPR I NT LINE 
IGET CHAR PUR AGAIN 
It;!" SECOND CHAR 

IMUK CHAR 
"'IAK! Aselt 

ILOAD IT 
ItNC COUNT 
ICO"lTINU! 
IPRINT LIN! 

lINe OVERPRINT COUNT 
ICONTINUE 
/AOVANCE PAPER 

IINC TAel.! POINTER 
IGET NEXT PUR 

IE-SP 
ISP·II 
IM.SP 
ISP-' 
lEND nF TABl.E 

ITEST 27 - MUI. TIPI.E UN! FE!D TEST 
I 
INUMBER PRINTED INDICATES NUMRER OF UN! I"EEOS FOl.l.OWING THAT l.INE. 
10ASHED REFER!NCE I.IN!S ARI: PRINTEn TO AID IN CHECKING PROPER 
IL.INE FEEDS. 

TEST27, PRTHOR 
TAD 
DCA 

Til'" DCA 
DCA 
TAD 
1SZ 
TAO 
SMA 

PAI.III V142A 

Ti7e, 

Til"C, 

T2'O, 

T270A, 
T2TE, 

'!'27X, 

JHP 
~CA 
CI.A CMA 
TAO 
SN4 
JMP 
TAD 
I.DAO 
CI.A CI.I. 
TAO 
TAO 
LOAD 
TAD 1 
SNA 
JMP 
TAD 
SZA 
JMP 
TAO 
TAD 
SMA IIZA 
JMP 
TAD 
JMP 
TAO 
SMA CLA 
JMP 
TAD 
SKP 
TAD 
DCl 
TAD 
HI-OAO 
TAD T 
SNA 
JMP 
CIA 
DCA 
TAD 
MI.OAO 
lSZ 
JMP 
PRINT 
I.F 
!lCtT 

T2TTAB, 1 
a 
4 
10 
20 
110 
II 

(T2nA8 
TAePTR 
T!NS 
ON!S 
TABPTR 
T!NS 
M12 

.-3 
ONES 

TENS 

T218 
P60 

ONES 
P72 

TA8PTR 

T27C 
HI 

T270 
WIDTH 
P36 
CI.A 
T27DA 
WIDTH 
T27E 
M12 

.+3 
M35 

(-34 
COUNT 
P55 

T AePTR 

Ti!7X 

COUNT 
P12 

TA8PTR 
T27A 

IPRINT TEST H!AOER 
IS!T TA8!.! POINTER 

ICI.UR CONV!RSION COUNTERS 

IGET NUMIIER 
ICnNV!RT TO ASCII 

ISKIP I.!AOING ZERO'S 

II.OAO TENS DIGIT 

ILOAD ONES OIGIT 
IG!T • 
ISICIP 11" NOT Z!RO 
IZERO, PRINT 131 OASH!S MA~ 

I-SKIP II' ONE 

IPIIINT 131 DASHES MAX. 
12q MINIHUM 

ICHECK IF WANT 211 OR 2q DA~H!S 

ISET aq 

IS!T 211 
ISTORE DASH COUNT 

II.OAO nASH LIN! 

IPRINT UN! 

IEXIT HST 

II!N!) 01" TAeLE 

SEQ 01'142 

SEQ 0(1)113 

a.. 



~I 

/HAINDEC .. 0&ooDI\'ACooB.\. PA\'U VIIli!A PAGI! 1·24 

211& 2\112 
21 17 2041 

2200 
220\ 
2202 
2203 
2204 
.2il0! 
i!206 
2201 

221'11'1 

l1li&2 
1"5 
3034 
114&1 
2210 
2034 
5203 
54ft! 

2210 3Il13 
2211 IIS00 

2212 
2213 
2214 
2U! 
221& 
22l? 
2220 
2221 
2222 
2223 
2224 
222! 
2226 
2221 
2230 
2231 
'2232 
2233 
2234 
2U5 
223& 
2231 

44U 
\121 
445& 
4461 
2240 
1121 
1145& 
44&1 
2243 
1121 
445& 
44&1 
5431 
1121 
445& 
II 11ft! 
5411e 
1121 
4115& 
411&1 
51131 
54&5 

2240 11205 
2241 111111 

22112 
22113 
2244 
2211! 

224& 
2241 
22!0 
2251 
2252 
2253 
22511 
2255 
225& 
2251 
22&0 
22&1 
22&2 
22'3 
22&4 
22&5 
22&& 
i!i!&T 
2i!10 
2i!11 
2i!12 
2213 
2i:!'111 
2215 
2216 
i!211 
2300 
2301 
230i! 
2303 
anll 
2305 
230& 
23e1 
2310 
2311 
2312 
2313 
2314 

11100111 
11024 
1'1523 
2110111 

7300 
30110 
44ft2 
1135 
311131 
1026 
3034 
1031 
44ft0 
44ft1 
51111111 
1371 
303& 
1026 
3034 
1031 
44&0 
114&1 
~1I31 
21113& 
5263 
1111&1 
5440 
i!031 
11111 
1031 
16110 
5253 
211111111 
1000 
44&1 
5051 
3041 
11114111 
20117 
1316 
1500 
5310 
1315 

PAGE 

ITEST 30 • RIBBON FEED TEST 
/ 
ITHIS TEST PRINTS A SING~E CO\.UMN 0' 24 ~INES OF X'S DOWN THE 
II.EFT HAND HARGIN 01" THE PAGE 

TEST30, PATHDA 
TAD 
nCA 

Tl0A, PRINT 
130M 
IS! 
JHP 
ElClT 

TEXT 

H30 
COUNT 

COUNT 
T3111A 

ITEST 31 • 8E\.1. TEST 
I 

IPRtNT TEST HEADER 
IS!T I.IN! COUNT 

IPRINT X.I.I1' 

IDEC I.INI! COUNT 
If'tNIl!H TEST 
IElCIT TI!ST 

/THIS nST 10111.1. SOUND 5 IIELLS BETWEEN PRINTING "1I1!1.1. TEST" 

TEST3\, PRTHDR 
TAD 
LOAD 
PRINT 
131Ml 
TAO 
LOAD 
PRINT 
T31H2 
TAD 
1.0AO 
PRINT 
CR 
TAO 
1.0AD 
PAINT 
1.11' 
TAD 
1.0AO 
PRINT 
CR 
EXIT 

T31Hl, TEXT 

PALU V1112A 

T31M2, TI!XT 

PT 

1'1 

PT 

1'1 

1'1 

18EI.I.1 

I TESTI 

IMAINTENANCE A IDS 

/TEST &A .. \.IFE TEST 
i 

I!lAINT TEST HEADER 

ISEND IIEI.\.. CODE 
I~DAD WORD II II E 1.1. " 

ILOAD IIEL\' CODE 
II.DAO WORD "TEST" 

ILOAO 
ISEND CR 

ILOAD 8nL CODE 
IS!ND LII' 

II.OAD IIELI. CODE 

ISENO CR 

IElIlT TEST 

PAGE 1 .. 25 

/THIS TEST PRINTS 2 IfUI.L LINES OF EACH PRINTAIILE CHARACTER 
/THE SECOND LINE IS OVERPRINTED II TIMES TO CONSERVE PAPER 
IAT THE END OF EACH PAS~ THROUGH THE ENTIRE PRINTABLf CHARACTER 
ISET, THE PASS COUNT 10111.1. AE PRINTED ON THE LAlS0. 

TEST60, 

T60A, 

TflIIIC, 

CI.A CI.\. 
DCA 
PRTHDR 
TAD 
DCA 
TAn 
DCA 
TAD 
MI.DAD 
PRINT 
LF 
TAD 
DCA 
TAO 
DCA 
TAD 
"'LOAD 
PRINT 
CR 
lSI 
JHP 
PRINT 
I.F 
lSI 
TAD 
TAD 
SZA ClA 
JMP 
ISZ 
NOP 
PRINT 
PASHSG 
OCt 
TAD 
lSI 
TAD 
8MA 
JMP 
TAD 

PASCNT 

Pill 
CHAR 
WIDTH 
COUNT 
CHAR 

(.5 
L.PCNT 
WIDTH 
COUNT 
CHAR 

~PCNT 
T&lIIe 

CHAR 
H177 
CHAR 

T608 
PASCNT 

THOUS 
PASCNT 
THOUS 
(·IT50 

•• 3 
(1150 

ICLEAR 
ICLEAR PASS COUNT 

·/PRtNT TEST HEADER ON BI.ANK LINES 
ISET FIRST CHAR 
ISTORE IT 
IGET II CO~UHNS 
I~TORE IT 
IGET CHAR 
IlOAD lINf 
IPRINT LINE 

ISET OVERPRINT COUNT 

ISET II COLUMNS 

IGET CHAR 
IlOAD LINE 
IPRINT UN!! 

IINC OVER'PRINT COUNT, DONE' 
INO, DO AGAIN 
IYES, ADVANC! PAPfR 

15ET NElIT CHAR 
ICHECK IT 

ICHAR.RUAOUT? 
INn, CONTINUE THIS PASS 
IYES, INC PASS COUNT 

IPR!NT PASS COUNT MESG 

ICLEAR CONVERSION COUNTERS 
IGET PASS COUNT & CONVERT TO DECtHAI. 



2315 
.'16 
asl'l' 
a320 a,u 
2322 
n23 
23ii4 
2325 
2326 
23i'1 

3040 
113'7 
104'7 
44!56 
1040 
4511 
4461 
543'5 
4461 
5440 
52!!0 

2315 1 T50 
23"6 11030 
aUT 7173 

2400 
2Ul 
2401 
241!13 
2""4 
2U!! 
2406 
24e1 
241\!! 
2411 
2412 
2413 
2414 
241!! 
2416 
2411 
2420 
2421 
2422 
2423 
2424 
242!! 
2426 
2421 
a4]1!1 
2431 
2432 
2433 
2434 
114]!! 

2436 
243'7 
2440 
2441 
2442 
2443 
2444 
244!! 
2446 
2447 

2450 
24!!1 
24'32 
24'53 
24!4 
245'5 
2456 
24!!'I' 
24U 
2461 
2462 
2463 
2464 
24M! 
2466 
2467 
24'1'0 
24Tl 
2472 
2413 
2474 
a4Y5 
2476 

24'1'7 
2500 
2501 
2502 
2503 
2504 

2400 

4462 
522!! 
lI'l26 
U34 
4!S21 
1ll4!! 
3031 
1I!I31 
4496 
1160 
1031 
T4!10 
!l225 
11 !I'.! 
'1'45" 
5225 
11&3 

""" 2034 
.,000 
saS0 
1300 
102& 
3034 
T604 
0146 
'7&50 
!!n6 
7402 
!l2!4 

1034 
'1'510 
5204 
'76!!0 
!!245 
1145 
4456 
4461 
5440 
5202 

4462 
1053 
7650 
!i341 
4455 
!!244 
4412 
525& 
44U 
44'1'5 
451'11 
44'7& 
5263 
3031 
4455 
5441 
1026 
3034 
1031 
44&0 
4461 
5440 
52'70 

44&2 
US3 
'1'650 
5341 
445!! 
5244 

DCA 
TAD 
TAD 
LOAD 
TAD 
JMS I 
PRINT 
CNVMSG 
PRINT 
LF 
JMP 

PAGE 

PASCNT 
P57 
THOUS 

PASCNT 
TCNVRT 

T6U 

iTEST 61 - SCOP! DRIV!! ROUTtNE 
I 

9148 PAGf 1-26 

IPRINT LINE 

ICONTINUE TEST 

/TH%II TEIIT WH.I. I.OAD A CHARACT!R SET IN SW REG BtTS 05"11 
III' SWITCH 04 Is DOWN, I'UL.L LINES \fIIL.L 8E LOADED & PRINTED 
IA UNEFEED WILl, 8E INS!!RTED AUTOMATICAL.I.V IF l.OAOING PRINTABI.E CHARACTERS. 
ItF swnCH !!I4 Is UP, THE CHARACTER WILL BE I.OADED ONCE & THE 
IPROGRAM WILl. HALTI NO UNE FEEDS OF CARRlAA! RETURNS WILL II!! UNT ev TH! PROGRAM, 

TEIIT&l, 

T6U. 

TUB, 

T&lD, 

T&lE. 

T&I1' , 

PRTMDR 
JHP 
TAD 
DCA 
GETSW 
AND 
DCA 
TAO 
I.OAO 
TAD 
TAO 
IINA 
JMII 
TAD 
IINA 
JMP 
TAD 
SMA Cl.A 
In 
NOP 
JMP 
CLio eLl. 
TAO 
DCA 
l.AS 
AND 
IINA CLl 
J"1P 
Hl.T 
JMP 

T61C 
WIDTH 
COUNT 

PI'77 
CHAII 
CHAR 

10112 
CHAR 

ruc 
1013 

TUC 
1'123 

COUNT 

T610 

WIDTH 
COUNT 

Pi!00 

T61! 

T618 

TAD COUNT 
SPA 
JHP TUB 
SNA CI.A' 
JMP T61F 
TAO PU'7 
l.OAD 
PRINT 
LF 
JMP T6U 

/TEaT &2 - l.INE PRINT TEST 
I 

IPRINT HUDER 
ICHECK SWITCH 4 FIRST 
IGET • COl.UHNS 
ISTORE IT 
IQ!!T SW REG 
IMARK CHAR 
ISAVE IT 
IGET CHAR 
II.OAO %T 
ICMECK CHAR 

ICHAR • l.I'7 
IVES, RESET COl.UMN COUNT 

ICHAR • CR? 
IVES, RI!SET COl.UMN COUNT 

INON~PRtNTA8l.E CHAR7 
INn, INC COl.UMN COUNT 

ICHECK SW 114 
ICLEAR 
IGET • Col.UMNS 
ISTORE IT 
IGET SW REG 
IMASH Sw 04 
ISWITCH 4 UP7 
INo, CONTINUE 
IVES, HAl. T 
IGET NExT CHAR 

PAGl! 1 .. 2'1' 

IGET COl.UMN COUNT 
InnNE LOA07 
INn, CONTINUE 
IToO MANV LOADED' 
INO, CONTINUE 
IVES, SET RU80UT 
ICl.EAR SUFFER 
IPRINT LOADED CHARACTERS 

ICONTINUE HST 

/TMI S TEST PR INTS I'Ul.l. LINES CONTINUOUSL V 0,. WHATEVER CHAR ACTER 
lIS TVPED ON THE CONSOLE KEVftOARO, TO CHANG! CHARACTERS, 
IRESELECT THIS TEST, AN !RROR MESSAGE WILl. BE PRINTED 
IIF THIS TEST Is SEl.ECTED ANO A CONSOl.E TERMINAL. DOES NOT EXIST, 

TEST&2, 

T6i!A. 

T&28, 

PRTHOR 
TAD 
SNA Cl.1! 
JMP 
TYPE 
TCHAR 
JHS I 
JMP 
CHECK 
JMS r 
JMS r 
JMS 1 
JHP 
DCA 
TVPE 
CRLF 
TAD 
DCA 
TAO 
MLOAO 
PRINT 
l." 
J"1P 

TPFLG 

TERR 

TKRB 
TTLS 
TTSI' 
.-1 
CHAR 

WIDTH 
COUNT 
CHAR 

T628 

/TEST 63 .. CHARACTER PRINT TEST 
I 

IPRINT TEST HEADER 
ICHECK I" TER ... ExISTS 

IE'tI T I" NONE 
/TVPE INSTR 

IWAIT I'OR KVIIO "l.AG 

ICHECK CHAR FOR CONTROL 
IRE AD CHAR 
IECHO CHAR 

ISAVE CHAR 
ISENO CR"LF 

IlIET COLUMN COUNT 

IGET CHAR 
ILOAD l.INE 

IPRINT I.INE 
ICoNTINUE 

/THIS TEST I.OADS WHATEVER CHARACTER U TVPEO ON THE CONSOLE KEVBOARD 
ITO THE LA1110, CHARACTER BV CHARACTER, 
III' THIS TEST Is SEl.ECTEO AND A CONSOl.E TERMINAl. DOES NOT EXIST. 
IAN ERROR MEIIG W Il.l. BE PR I NTED. 

TEST63, PRTHDR 
TAD TPFLG 
IINA CLl 
JMP TERR 
TYPE 
TCHAR 

IPRINT TEST HEADER 
ICHECK II' TERH EXISTS 

lEX IT IF NONE 
ITVPE INSTR 

SEQ 1'10116 

~ , 

SEQ 0047 



11111& PAG! looi!S 
SEQ 00111\ 

IHAI NDe:C .. U-D %LAC-lIooL PALl\!! V\II2A 2S .. MA'I' .. 76 

2505 44'59 T'I'PE ISENO CRooLF 

25S. 5441 CRLF 
IWAn FOR K'I'IIO FLAG 251117 4472 T&3B, JHa I TKSF 

(\ 2510 53117 JHP ... 1 
FOR CO~TROL a511 411'4 CH!CK ICH!CK CHAR 

2512 111175 JHS I TKRB IREAD CHAR 

2513 UII!! AND PIT? IHASK IIIT S 

2514 3031 DCA CHAR 
2!l15 1031 TAD CHAR 
2916 1151'11 T63&. JHS TTL! IECHO CHAR 

2!l1T 11117& JHS TTSF 
2!120 !l317 JMP .-\ 
2!1U 445& LOolO II, OAO CHAR 

2522 10!1 TAO CHAR ICR"LF AFT!R CR 

2!l2! lIU TAO HIS 
2524 ,.,50 aNA CLA 
25i5 53!& JHP T&!! 
2526 1031 T&3C, TAO CHAR ICR-LF AFTER LF 

a52T 11&1'1 TAO H12 
2530 ,.,50 SNA CLA 

~i~ U!I 533& JHP T6!! 
ICR-LF AFT!R FF 25J2 1031 T&30, TAO CHAR 

a5!! 1377 TAO ( .. 14 
2!1!4 ,.,41' au CLA 
2!!35 531'7 JHP T6!e 

25!& 41155 T&lE, TYP! 
253'P 5441 CRLF 

t'!. 
2540 5307 JHP 7&311 

2541 411&1 TERR, PRINT IPRINT I!RROR HESG ON LAI8I! 

2!142 !li31 NCMSG 
254! !l4&!1 !ltIT I!!XU T!ST 
2!177 77ft4 

2&00 PAGE 

/TTY 1 .. 0 INSTRUCTIONS 

('\ 26110 0000 RKSF, I! 
2601 '031 KSF ISKIP IF FLAG IS SET 

a601! 7410 SKP 
2603 2200 lSI RKSF IINC RETURN .lOR 

2&011 'J&00 JMP RKSF IRETURN 

2605 O0OO RKCC, ° 2&06 MI!2 KCC ICLEAR II'LAG 
2&07 !l61'!! JMP RKCC IR!TURN 

26l1l! BI'00 RKRII. " 2611 60311 KRS IREAO BUFFER (STATIC) 

2612 5610 JMP RKRS IRETURN 

2613 1'0011 RKRII, " 2614 6036 KRII ICLEAR AC, READ aUFFER & CLEAR FLAG 
2&15 !l613 JHP RKR!! IRETURN 

(""\ IMA INOEC.0S .. 0ILAc-e .. L PALl\!! Vllli!A 211-!1,lVoo76 11I41! PAGE 1 .. 29 SEQ ~H'llIq 

2&1& 0999 RTSF, 0 
2&17 69111 TSII' ISKIP IF FLAG IS SET 
2&20 7410 SKP 
2621 2216 lSI RTSF IINC R!TURN .lOR 
2622 5616 JHP ! RTSF IR!TURN 

2623 901'19 RTCF, 0 
2U4 "'IIi! TC' ICLEAR FLAG 
26i!!I 5'i/3 JMP RTCF IR!TURN 

2&26 0000 RTPC. 0 
2627 60411 TPC ILOAO BUFFER 
i/63Q! 5626 JHP RTPC JR!TURN 

2631 BQ!B9 RTl.S. 0 

('\ 2&32 61'4& TLS IPRINT CHAR 
263! !l631 Jf4P I RTLS IRETURN 

IPRINTER INSTRUCTIONS 

2634 0009 RPSKF. 0 
2635 lin." JHS OP1CHK JGn CHECK TO SEE I' RUNNING ON PAR TIO 
263' 26113 OpnBST ION PARALLEL 110 
2637 6661 PSKF JSKIP ON CHARACTER FLAG 
i!U0 '411" SKP 
2641 22311 1S7 RPSKF ·/INCR!M!NT RETURN ADDRESS FOR SKIP 
26112 56311 JHP RPSKF JRETURN 
2643 65'1'1 OPORST. OBST ISKIP ON DATA ACCEPTED AND CL!AR IT 
26114 5634 JHP RPSKF IFLAG NOT SET RETURN 

~~\ 2&115 5241 Jf4P ... 11 JBUHP RETURN AND THEN RETURN 

'" 2646 Q!000 RPClF. e 
264' 11777" JMS OP1CHK IGO CHECK FOR PARALLEL 1/0 
2650 2653 OPICLF IADDRESS~OR PARALLEL 1/0 ROUTINE 
2651 66'2 PCLF" ICLEAR CHARACTER FLAG 
2652 5646 JHP RPCLF IRE TURN 

~ 2653 6579 OPlCLF, OllST JSKIP.ON nATA ACC!PTED ANO CLEAR IT 
26!14 56116 JMP RPClF IRETURN FLAG WAS NOT SET 
265!! 564& JHP RPCLF IRETURN FLAG IS NOW A ZERO 

2656 00119 RPSTB. ° 26!17 4777' JMS OPleHK IGO CHECK FOR PARALLEl. 1/0 
2660 2663 01'1-00 I IAODR!SS FOR PARALL!L 110 ROUTINE 
2661 6&64 PSTB ILOAD BUFFER 
i!b6i! 5656 JIo4P RPSTI! JRETURN TO PROGRAM 
i!b63 7040 OPLOO 1. CMA IN!GATE THE WORD FOR PARALLEL 110 
26&4 6574 DBTO ILOAO THE 12 BIT PARALLEL 1/0 
i!665 704'" CMA IRESET THE WORD TO ORIGINAL WORD 
i!666 6!5n OBSS IISSUE A DATA STROBE PULSE n 26117 5656 Jf4P RPSTS IRETURN TO PRMR AM 

i!670 901'10 RPSIE, II 
2671 11777; JHS OP 1 CHK JGO CHECK FOR PARALLEL 110 
2672 2675 OPSC!E IAODR!SS FOR PARALLEL 1/0 ROUTINE 
26'3 6665 PSIE IENABLE INTERRU~TS 
26111 5670 JMP RPSIE IR!TURN 
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2bT!! 7040 "PSCIE. alA ICHECK IHTA BtT 11 
2n!', '!!7~ DB BE ISET DATA BIT 11 
2&17 "450 SNA ) 2'1'00 &516 DBC! ICLEAR PARALLEL 110 INT !Nl 
i!'Y01 5&7a JHP RP!!! IRE TURN TO TH! PROGRAH 

aTa2 0000 RPCLP, 0 
a103 " 177

1 JMS OPICHK IGD CHECK "OR PA~ ALLEL 110 
iT04 ii'll!? OPLOO2 IAnDR!SS "OR PARALL!L lID ROUTINE 
2105 &&6b PCLP ICLEAR FLAG AND LOAD BUfI'''!A 
2706 910i/ JMP RPCLP IRETURN TO TH! PROGRAM 

2'1"T 6910 DPLOD2, DeST ISteIP ON DATA ACCEPTED AND CLUR IT 
aug 7111B0 NOP IUB!D tNCAS! "LAG WAS SET 
2'111 704B CMA INEGAT! TH! WORn TO LOAD FOR PAR ! 10 
2'112 b!74 DBTD ILOAO THE PARALLEL t/O BU"ER 
a'113 7rl!40 CMA IRUEf TH! WORD BiCI( TO ORIGINAL WnRO 
2?i4 b!57'T oBSS IISSUE A DATA STRO!E 
a71!1 5'11112 JHP RPCLP IItETURN UCK TO PROGRAM 

IRounNE YO MODIF't 1.0 INSTRUCTIONS FOR SELECTED lOT CODES "1&1 
ION CONSOLE TERMINAL & LA180 PRINTER 

21lb 0000 MIOT, " 2117 7300 CLA CLL ICLI! AR 
2'120 11!l& TAD M4 ISET LOOP COUNT 
2721 3034 OCA COUNT .::r. 
2T22 13'16 TAD (IOTAS-I ISET UBLE POINTER 
2'123 3010 DCA AUTPTR 
2'1i!4 10311 TAn IOTSEL IGET lOT SELECHON 
27i!5 IU72 AND HU0 IMUI( l(MJT lOT 
2'126 7110 CLL RAR 
212'1 '1112 CLL FlTR 
II'1J1a n33 MIOTB, DCA SAVE ISTOR! lOT 
a7U 1410 t"lOTA, TAD AUTPTR IG!T TABLE ENTRY 
2'132 use SNA IDONE TTY IOT'S1 

1 an! 5350 JMP HIOTC IVES, 00 PRINTER 
/113A 3041 DCA TABttTR INO, STORE INSTR AOR 
213! 1441 TAD TAIIPTR IGET INSTR ~-213tI 03'1! AND ('1fl07 IIo4ASI( INSTR COOE 
2'1n 1033 TAD SAVE /ADD lOT 
aT41! 3441 DCA UBPTR ISTORE NEW 10 INSTR 
2741 IUl34 ISZ COUNT IINC COUNT 
21'4'2 5331 JHP HIOTA ICONTINUE THIS lOT 
2'143 lIa3", 'fAD IOTSEL IGET lOT SELECTlON 
a744 0142 AND PH IHASK RCVR lOT 
2'145 7106 CLL RYL 
2'146 1Ul4 CLL RilL 
274'1 53311 Jf4P MIOT!! ICONTINUE 
2'T!50 1410 HIOTC, TAO AUTPTR IOET TAIILE ENTRY 
2'1!11 '1450 tiNA IDONE? 
un 5'116 JMP MI0T IY!!S, RETURN 
2'1!1! 3041 DCA TABPTR INO, STORE INSTR AOR 
2154 1441 TAD TASPTR IGET INSTR 
2155 0315 AND (T"07 IHASK INBTR CODE 
2T!1' 102'1 TAD PTRIOT /AOO lOT ) 
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2'15'1 3441 DCA TAIIPTR ISTORE NEW INSTR 
a"'l1 5350 JHP HtOTC ICONTINUE 

2'1'15 1007 
2'116 05!4 
i'177 31112 

3000 PAGE 

ICLOCI( INTERRUPT SERVICE RnUTINE I'OR TEST 2 

3 111 III 0 &133 CKSRV, CLSI( ISKIP ON CLOCK !'LAG 
3"01 5213 JMP CK!)(IT IRETURN Ill' NOT CLOCI( INTERRUPT 
]I1II!J2 anT ISZ CI(CNT /tNC CLOCI( COUNT 

) 3BI!l3 !Sal 3 JMP CKI!KIT litE TURN tf' COUNT IS NOT ZERO 
31104 20U In LPCNT IINC TXt-IE COUNT 
30115 1410 St<P ICONTINUE IF NOT ZERO 
300b 5UI! JMP Cl<STOP lEND 01' TIME - PRINT TIMING MESG 

..... 

3007 3216 DCA UAVE ISAVE AC 
311110 111154 TAD CI(P'LAG IIt!sET CLOCK COUNT 
311111 3031 DCA CICCNT 
3012 121b TAD UAVE IFIESTOR! AC 
311113 &"01 CKEKIT, ION /INTERRUPT SYSTEM ON 
3014 5400 JMP I "011lA IRETURN TO TEST 

3015 1110 CKSTOP, Ti!SPOC IRETURN ADR - PRINT TIf4ING MESG 
3E!1& 111100 rSAVE, 0 ISAV! AC 

~ 
ITEST EKn RouTINE 

3017 4507 REKtT , JMS I TI(IIFG ICHECK I'OR KYllO FLAG 
3020 4521 GETSW IOET SW REG 
3021 0152 AND PII1lAI1l IMASI( SW2 
3022 7fl00 SZA CLl ILOOP ON TEST, t!-
:5023 5237 JMP EKIT3 l'tES, RETURN TO TEST 
3024 11521 GETSW IGET SW REG 
3025 11151 AND P400 IMASK SW3 
3026 TU0 SU CLA IWANT SW REG CONTROL' 
3027 5467 JMP I TSELCT IVES, SELECT TEST tlAL T 
303111 1052 TAD TLOOP IKYBD CNTRL - 1.00" ON TEST' 
3031 1640 au CLl 
:!In 2 5237 JMP I!KIT3 IVES, R!TURN TO TEST 
3U3 1051 TAD TRONE IK'tBD eNTRL .. RUN TEST ONCE1 
31!130 'bAe 8lA CLA 
:SUS 5'310 JMP I TTSEL IVE8, S!Lf!CT T~ST 
3U& 21123 EKITt , lSI TSTNH /tNe Tf!ST NUMBER 
3037 10'0 EXIT3, TAD TTAT IGET TAeL! AOR 

.. 1 30110 1023 TAO TSTNM /A~O TUT NUf4eER 
3041 3041 DCA TAePTR ISTOR! PoINT!!R 
3042 1441 TAD I TAB .. TR IG!T TEST ADR "-
3043 15'50 SNA SPA ISKIP X" OK "--

3004 5247 JHP EXIT2 ICH!CK f" NOT 01( 
3045 3042 DCA TSTPTR ISTOR! ADR 
30llb 511112 JHP I TSTPTR IGo TO TEST 
3eu nee EXIT!, SMA CLA 1-\ IN TAeLn 



(\, 

3050 !l23& 
!051 1371 
3052 J"23 
3053 S2J1 

3107 
311\1 
3111 
5112 
:U13 
3114 
!11!1 
J116 
3117 
3120 
3121 
3U2 

3123 
3124 
3125 
3U6 
3lZ7 
3130 
3131 
3132 
3133 
3134 
3135 
3136 
!U7 
3140 

3141 

3142 
3143 
3144 
3145 
3146 
3147 
3150 
3151 
3152 
3i!13 
31S4 
3155 

601'.12 
&112 
nIH' 
451!1S 
31!151!1 
3051 
31'.152 
1125 
301!12 
451!17 
UI!I2 

4521 
11151 
7&41'.1 
7040 
51'.150 
4!121 
\!1142 
31'.123 
11'.170 
ll!li3 
]B4l 
1441 
7551'.1 
5254 
]B42 
5442 

BI'.II'.III 
31'.133 
451'.17 
4521 
1!1151 
7&41'.1 
71!1\!11 
1050 
7&40 
!I 4'" 
11'.133 
5707 

0'"'''' 3341 
1053 
765" 
5336 
11455 
4777 
1341 
4472 
5333 
5723 
1341 
T4"2 
5123 

00011 

11000 
3356 
1021 
T0"4 
'710 
5353 
2342 
1356 
5742 
1742 
3342 
5351 

:5156 1ll"1ll0 

3177 "0211 
320" 

3200 
321'.11 
321'.12 
321'.13. 
321'.14 
!i05 
321'.16 
321l!T 
3210 
3211 
3212 
3213 
3214 

1'1000 
'3"0 
1053 
'651'1 
5"'11 
4472 
5&01'1 
4475 
1'11115 
3324 
1"21 
TT10 
S313 

Jr-tP 
TAD 
DCA 
JMP 

EXITI 
Cl!1I 
TSTNM 
EXIT3 

PAGE 1-32 

INO, INC TEST *' 
IRESTART PRINTING TEST SEQUENCE 

ISELECT T~ST FROM CPU Bioi REG !!ITS 0&-11 

SELECT, IDF 
CLOt 
CLA CLL 
JMS t 
DCA 
DCA 
DCA 
TAD 
DCA 
J"'S 
I'ILT 

GETSW 
AND 
SU CLA 
CMA 
DCA 
GnSW 
AND 
DCA 
TAD 
TAD 
OCA 
TAO I 
SNA SPA 
JMP 
DCA 
JMP 

T"SIE 
STRONE 
TRONE 
TLDO,. 
LIERR 
!SRV 
TK!!FG 

PAIIII 

STRON~ 

P77 
TSTNM 
TTAT 
TSTNM 
TASPTR 
TA!!PTR 

S!L~CT 
TSTPTR 
TSTPTR 

IDlSA!!LE INTERRUPTS 

ICL~AR CONTROL FLAGS 

IRE5ET INTERRUPT ERROR 

ICH~CK IF KYBD FLAG 
IWUT FOR OPERATOR TO SELECT TEST 
IIIRESS CONTINUE WHEN READY 
IGET SW REG 
IMASK IIW3 
IWANT TO RUN TEST ONCE & HALT? 
lYEll, SET I"LAG 
ISTORE FLAG 
IGET SW REG 
ISAVE TEST *' 
ISTORE TEST II 
IGET U!!L~ ADDRESS 
!ADD TEST NUHBER 
ISTORE POINTER 
IG!T TEST AM 
ICHECK IT • OK? 
INO, GET NEW S!LECTIDN 
InK, STDR! ADR 
IGO TO TEST 

IROUTINE TO CHECK FOR KYBD OR SW REG CONTROL 
ICALL I CHECK. JHS I TCHECK 

RCHECK, II 
DCA 
JHS I 
GETSW 
AND 
IIU CLA 
lAC 
TAD 
SZA CLA 
JHP I 
TAD 
JMP 

SAVE 
TKBFG 

P400 

STRON~ 

TSELCT 
SAVE 
RCHECK 

IS AVE AC 
ICH~CK FOR KYBD FLAG 
IGU SI<! REG 
IHASK SW3 
ISW3 UP? 
IYES, SET AC • +1 
!ADO ONE RUN FLAG 
ICHANGE IN SWITCH SETTING? 
IVES, SELECT TEST 
IRESTOR! AC 
INo, RETURN 

IROUTINE TO WAIT FOR OPERATOR ACTION 

RHOLD, 

RHDLDA, 

HOLDCH, 

I'! 
DCA 
TAD 
SNA CLA 
JHP 
TYPE 
WTHSG 
TAD 
JMS 
JHP 
JH" 
TAD 
HLT 
JHP 

HOLDCH 
TPFLG 

RHOLDA 

HOLDCH 
TKSF 
.-1 
RHDLD 
HDLDCH 

RHOLD 

9148 

ISAVE AC 
ITERMINAL THERE? 
IBRANCH II" 't'ES 
IHAL T IF NO TERMINAL 
/TVPE WAIT HESG 

IRESTORE AC 
IWAIT I"OR KYBO FLAG· 

IR!TURN 
IRES TORE AC 
IHALT 
IRETURN 

ISAVE AC 

IRDUTINE· TO CHECK FOR PARALLEL riO 

OP1CHK, I'l 
DCA 
TAD 
RAL 
IIPA 
JHP 
ISZ 
TAO 
JMP 
UO 
OCA 
JH" 

PAGE 

SAVEAC 
PARAH 

CLA 
.+/1 
OP1CHK 
SAVEAC 
OPiCHK 
OP1CHK 
DP1CHK 
.-/1 

IROUTINE TO CHECK FOR K't'BD I"LAG 

ISAVE THE ENTERING AC 
IGET HARDWARE WORD 1 
IPuT OPTION 1 BIT INTO BIT II 
lIS LAl8e RUNNING ON PARALLEL I10 
IYES-GO GET ADDRESS FOR ·PARALLEL 1/0 
/!lUHP RETURN POINTER 
IRESTORE THE AC 
IRETURN TO lOT SUBROUTINE 
IGET AODRESS 01' PARALLEL 110 
IIIAVE IT I"OR RETURN 
IRETURN TO EXECUTE PARALLEL 110 CODE 

IWHEN LOOKING FOR CONTROL FROM THE CONSOLE DEVICE KEYBOARD 
!ALSO CHECKS FOR DYNAHIC SOFTWARE SWITCH REGIST!R CONTROL WHEN 
lUllING SOFTWARE SWITCHS 

KYBDF, 1'1 
CLA CLL 
TAD 
SNA CLA 
JMP I 
JMS I 
JHP I 
JHS I 
AND 
DCA 
TAD 
SPA CLA 
JMP 

TPFLG 

KY!!DF 
TKSI'" 
KYBDF 
TKR!! 
PI77 
KVIIDC 
PAIIAM 

KFA 

ICLEAR 
IGET TERMINAL nAG 
/TERHINAL THER!? 
INO, RETURN 
IK't'BO FLAG S!T? 
INO, RETURN 
IYES, READ CHAR 
IHASK lifT II 
ISAYE CHAR 
IUSING SOl"TWARE SWITCH REG? 

INO, CONTINUE 

SEG 0Q1Si! 

SEG 1'11153 



IM.INDECp0e .. D%I..AC .. S .. L PA!.I'" V142!\ 2e-MAVnTb QUfI PAGE \-34 SEQ 0054 

3215 1324 TAO KY8DC IY!!tI, G!T CHAR 
3Ub 115., TAD JolT IC~'R • BI!L c00T~ 

321 '1 7b40 SZA CLA 
3220 5313 JMP KFA INO, CHECK CHAR AGUN f'OR OTHER CONTROLS 

) 3221 'T300 KFB, CLA eLL ICL!!U AC AND LINK 
3222 3325 [lCA TTYlN ICL~AR NEW SWITCH SETTINGS 
3223 lInb DCA INI'LAG ICLI!.R INPUT 'LAG 
3224 /IllS!! TYPE /TYP[ MESG 
32i!9 IlTbb DIIMSGI 
!2ab IU0 TAO SWITCH IG[T CURRENT SOf'TIUR! SWITCH SETTING 
3227 4523 JMB I TPOCT ITYP[ IT 
323§) /1455 T'l'PE ITYP[ RUT 0' M!SG 
3231 11172 DSHeG2 
3232 4412 Kf'P', JMe I TKSF IKY80 f'LAG" 
3U3 sue JMP .-1 INO, WAIT 
32311 44'5 JMS TKRB IY!S, RUD CHAR 
lIi!3!! GIl4!! AND PI T7 IHASK CHAR - MAKE 7-en ASelt 
32311 :5324 DCA KYBDC ISAVE CHAR 
3237 11bll TAD 10125 ICHECK CHAR 
3ell0 1324 TAD KY!lOC 
:5241 7f140 8U CLA ICHAR • CONTROL"U ~. 

3U2 B246 .HIP Kf'C INO, CHECK AGUN 
3243 4455 TYPE IYES, TYP[ CONTROL-U, CR-L' 
SU4 54/1!1 CNTLU 
!ailS !lUI JMP KFB IREIlTART ROUTIN! 
324& 1161 Kf'C, TAD M\!i ICH[CK If' CH.R • CR' 
324T 131!4 TAD tlYIIOC 
32511 "b/10 IIU C!.. ICHAR • CR' 'l 
3nl !l2U JMP K'O INO, CHECK AGAIN 
32!12 4455 TYPE IV!!, ECHO CR-I.' 
32!!3 !I 11/1 1 CIl!.F 
3254 1:5i!6 TAO fNf'!.AG ICH[CK INPUT FLAG 
3255 T6!50 ONA CLA 
3256 5600 JI'IP % KVBDF ILEAVE SW II!TTINGS ALON! l' NO INPUT 
325T 1325 TAD TTVIN ISET NEW SWITCH SETTINGS 
32&0 3020 DCA SWITCH 
32&! 561'10 JHP KYBDII' IRE TURN TO TEIIT .} 32U ll60 KPO, TAD HIi! ICiol[CK I' CHAR • loP 
32&3 1324 TAO KVBDC 
32&4 TIl II\!) SU CI.A "-32.5 !52"b JHP KII'E INO, CHECK AGUN 
326& 11455 TVPE IVES, [CHO CR-LIL' 
32U 5441 CRI." 
3210 132& TAD INFLAG ICHECK INPUT F!.AG 
32Tl 'b!!0 IINA eLI. 
3212 5510 JMP I TTSE!. IL!AVE SW SETTINGS ALONE I' NO INPUT 
32T! 13115 TAO THIN IS!T NEW SWtTCIoi SETTINGS 
:5214 3020 DCA SWITCH 
3215 5510 JMP TTSEL ISELECT TEST 
l2T6 1:5211 KFE, TAD KY!5DC IGET CHAR 
32'" 4522 JMS PDrGn IPRINT OCUL tHGIT ALWAYS AS IIUNG STOR!D 
3300 1324 TAD K'I'ftDC IG[T CHAR AGAIN 
3!Bl Ul!T AND P7 IHASK OCTAL IHGIT 'ROM ASCII COD! 
3302 331!1I DCA I<YIIDC IS AVE IT 
3303 i!2!5 TAO TTVIN IGET CURREN,. swnCH S!TTTNG 

IMA INO!C .. 0S .. DILAC-S-L PAL.'" VI1I2A 2a .. MAY-Tb qU8 PAr.E 1-35 SEQ 01'155 J 
:531'111 ?ll'lll C!.L RAL IROTATE tlWnCH SETf! NtiS "0 ADD NEW ONE "-

3305 TU4 CL.L RAL 
3306 7104 C!.L. H!. 
3!0T 13211 TAD I(V!lDC IAno NEW SWHCHES 
3310 3325 DCA TTYIN ISAVE N[W SETTING 
3311 2326 XlIl INIL'L.AG ISET INPUT 'LAG 
3312 !lua JMP KII'I" ICONTINUE 
3313 1320 KII'A, TAD KYBDC IGET CHAR AGUN 
3314 l1T4 TAD MUT ICHAR • RU!OU" 
3315 T650 SNA C!.A 
3316 5510 JMP I TTS!!. IVES, Gr;T TUT S[L!CTION 
33lY 1324 TAD KY!DC INO, GET CHAR AGA%N 
3320 1155 TAD M3 ICHAR • CNT\. C , 
3321 '650 SNA CLA 
3322 546b JHP I TKBDST IY!II, GET III COL.UHNS 
3323 5&1'10 JMP r ICYSOF INO. R!,.URN ) 
3324 0000 KYIIDC, 1\ /INPUT CHAR 
3325 1'11'100 TTVIN, " ISOFTWARE SWITCH INPUT '-
332b 0001'1 tNF!.AG. II IINPUT nAG 

3400 PAGE 

3401!l 11451 KBTAB, READQ /tNPUT [RIIOR 
3401 :54112 ICYBDU 13 DIGIT 1/ INPUT 
3402 31133 K'IBOA 12 DIGIT _ INPUT 
3403 3/1111 KYBDS II !)IGIT II INPUT 
311011 4451 REAOQ IINPUT ERROR 

IR!)UTINE ,.0 SET NUMIlER OF COL.UMNS FROM CONSOLE DEVICE Kveo 
~ 

IWI!.L Al.lOW I To 3 DIGIT INPUT, NO L.EADING Z!ROtl NEEDED. 

:540!l USS KYSDST, TVPE ITVPE COL.UMNS MESG 
31106 41116 COLUMN 
3401 3026 ileA WIDTH ICLEAR COL.UMN COUNT 
3410 '1511 JI'III RE'D IRE AD 1/ COL.UMNS 
5/1\1 1317 TAil CREADT-S IGET TAIIL.E ADR 
31112 3010 DCA AUTPTR ISET TAB!.E POINTER 
3413 1034 TAD COUNT IGET CHAR COUNT 'ROM INPUT ROU'l'rN£ 
3414 T041 CU IMAKEIT POSITIVE 
31115 13Tb TAD (KBTolB lAoD TAlJlE STARTING AOR 
31116 3033 DCA SAVE IS AVE TABL.E ENTRV ADR 
311l? 11133 TAD SAVE IGET TABLE ENTRY 
3420 3033 DCA SAVE ISAVE ADR FOR CONVERSION RoUTINE 
3421 51133 JMP SAYI! ICON VERT INPUT NUM!lER TO BINARY (OCTAL' 
3422 1410 KYSDU, TAO AUTPTR IGET CHAR 
3423 G!iS4 JHS CHKNR ICIoiECK IF NUMBER & MAKE OCTAL 
3424 TlI50 SNA IZERO? 
3425 5233 JMP KYSDA /VEIl, CONTINUE ~) 
342b "'111 Cl,A INEGAT! /I 
3427 3034 DCA COUNT ISTORE IN COUNT 
3430 II T3 TAD MIlIA ICONVERT TO I!INARY ,,~-. 
31131 2034 ISZ COUNT 
3432 5230 JHP .-2 
3433 !026 KVlIDA, DCA WIDTH ISTORI! III 
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SEQ 005/, 

PAllO 

:!I 1134 1410 TAD AUTPTR IGET NEXT DIGIT 

3435 11514 JHS CHKNR ICHECK IF II 

3436 7450 SNA IZERD" 

3431 5241 JHP KYSDS IYES, CONUNUE 

3440 10111 CIA INEGA TE j 

34111 30311 DCA COUNT ISTORF. IN COUNT 

344i! 11"" TAO Hli! ICONVERT TO BINARV 

31143 U311 18Z COUNT 
3444 !li!42 JMP .-2 
3445 lI!l2ft TAD WItlTH IAOo TO CURRENT TOTAL 

3446 302& DCA WIDTH ISToRE NEW /I 

3441 1410 KYBOB, TAO AUTPTR IOET lAST DIGIT 

3450 451/1 JHS CHKNR ItHECK IF /I 

3451 1041 CU INEGATE IT 

3452 102ft TAD WIDTH IAnO TO CURRENT TOTAL 

3453 3026 DCA WIDTH ISTORE WIDTH 

3454 1126 TAD P2 ICH!CK COLUMN SELECTION 

3455 102& TAD WIDTH 

3456 7140 SHA szA CI.' I' COLUMNS c27 

~, 3451 5512 JMP I TRE,OQ IYES, INPUT ERROR 

34ft0 1141 TAD P2011 

34'1 10U TAD WIDTH 

34ft2 T110 SPA ClA " COI.UHNS ~132 (10)7 

3U3 5512 JHP I TREADQ IVES, INPUT ERROR 

34&4 5510 JHP I TTSEl IND, GO TO TEST 8EI.ECT 

iROUTINE TO S!LECT TEST FROH CONSOLE DEVICE KVBD 
lAND DETERMINE TEST ACTION 9'1' INPUT CONTROL CHAR 
!TEST NUHB!R HUST BE A 2 DIGIT OCTAl. NUHBER, FOLLOWED 
18'1' ONE 0,. THE CONTROl CHARACTEPS IIElOWI 

IPERIOD • • RUN TEST ONCE , SELECT NEXT TEST 

IL LOOP ON SELECTEO TEST 
IS START TEST SEQUENCE WITH SElECTED TEST 

34'S 6002 TSEL, IOf IDISABLE INTERRUPTS 

3466 un CI.DI 
34&7 '7300 ClA Cll 
3410 4505 JMS I TPSIE 

34'71 311151 DCA TROfJE II:LEAR PROGRAH CONTROL "LAGS 

3412 3052 DCA TI.OOP 
3413 3050 DCA STRONE 
34T4 1125 TAD lIERR ISET INTERRUPT ERROR ADR 

3415 3002 DCA ISRV 
341ft 4455 TYPE ITVPE SELECT TEXT HESO 

34TT 4155 SEL TIlT 
35e0 451t JfoIS I READ IGET SELECTION 

35e1 1524 TAD I lREADT IFIRST CHAR • CONTROI.-C , 

3502 1155 TAD foI3 
3503 16511l SNA CI.' 
3504 54U JMP I TKBbST IYES, GET 1/ COLUfoINS 

35e5 2034 ISZ COUNT ItORRECT 1/ CHAR"S INPUT? 

3506 5512 JHP TR~ADQ INO, INPUT ERROR 

3501 1311 TAD (READT"! IGET TABI.E ADR 

35111l 3010 DCA AUTPTR ISET POINTER 

("'--'\ 
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3511 1410 TAD I AUTPTR IGET FIRST DIGIT 
3512 4513 JHS I CHKOCT ICHECK IF OCTAL 
3513 110ft CLl RTI. ISHIFT TO CORRECT POSITION 
3514 11 III 4 CI.L RAI. 
3515 3023 DCA TSTNH ISTORE 
3516 1410 TAD AUTPTR IGET SECOND DIGIT 
351'r 4513 JHS CHKDCT ICHECK & HAKE OCTAL 
3528 1023 TAD T!TNH 1400 TO CURRENT II 
3521 3023 DCA TSTNH ISTORE SEL.ECTED HST 1/ 
3522 10'70 TAD TT"n IGET TEST ADR TABI.E ADR 
3523 1IIl23 TAO TSTNM lAnD TEST II 
3524 3041 DCA T AIIPTR ISTORE POINTER 
3525 11141 TAD J T AePTR IGET TI!:ST ADR 
3526 155! SNA SPA /TEST IN TABLE? 

f'\ 
3521 5512 JHP I TREADQ INO .. INVALID TEST II 
3530 3042 DCA TSTPTR IVES, STDRI!: TEST ADR 
3531 1410 TAO AUTPTR IGET CONTROL CHAR 
3532 3033 DCA SAVE ISAVE CONTROL CHAR 
3533 1111 TAD H5ft ICHECK IF PERIOD 
3534 1033 TAD SAVE 
3535 7640 SU ClA IPER laO? 
3536 5]112 JM .. TSEL.I INO, CONTINUE 
3531 121111l ClA CMA IYES, SET ONE-RUN I"LAG 
3540 3051 DCA TRONE 
3541 5355 JHP TSEllC IGO TO TEST 

3542 1033 TSELl , TAD SAVE IGET CHAR 

{~ 
3543 0315 AND el37 IALLOW lOWER CASE 
3544 13'74 TAD ( .. 11'1 ICHECK CHAR 
35115 '7440 SZA ICHAR_L' 
354ft 5352 JMP TSEl2 INO, CONTINUE 
354'7 7240 CLA CMA IYES, SET lOOP ON TEST !"LAG 
355O 3052 DCA TLOOP 
3551 5355 JMP TSELlC IGO TO TEST 

$l- 3551! liST TSEl2, TAD 1017 ICHECK CHAR 
3553 1&40 SZA CI.A ICHAR.S' 
3554 5512 JMP I TRHDQ IINVAI.ID INPUT, READ AGAIN 
3555 4455 TSEL.X, TVPE /VES, TVP CR"LF AND GO TO TEST 
3556 5l1li1 CRlF 
355'7 5442 JfoIP I TSTPTR 

3514 Tbb4 
3575 0137 
3516 34011l 
357'7 451'3 

3b00 PAGE 

1'1 
IERROR ROUTINE, ERROR HESG tS IN FORHI 
i 
/TEST II)(lC, PC·XlCXlC, ERROR II)(lClClC, HESSAGE~)o)o)o)o~ 

]60O 0000 RERROR, " 3b01 1240 CI.A CHA IGET ERROR PC 
3ft0i! 1200 TAD RERROR 
361113 3025 DCA ERRPC ISAVE IT 
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Sltll" Ibe0 TAD I R~RROR IGET ERROR NUMBER 
3b0S :l0il4 DCA ERRNM IS AVE n 
3/lllb 4!!21 G[TSW IGU Bioi R!G 

) SII07 700A RAL IGET SW I 
3b10 7710 SPA CL" IWANT ERROR MESG? 
3UI 52'50 JMP IERH INO, SKIP PRINT OUT 
31112 10'53 TAO TPI'I.G ICHECK IF TERMINAL EKIBTS 
3&13 T1150 SNA CLA 
36111 52!!0 JMP lERRT INO, SKIP PRINT OUT 
3bl5 11115'5 TVPE IPRINT FtRST PART OF MESG 
!bU 51lSb [nTNO 
!&IT 1023 TAD TaTN'" IGET nST • 
3U0 T012 RTR IGET FI/1ST OIGn 
3&21 V0U RAR 
lUi! 41522 JMS PO%CUT IPUNT IT 
lU! 1023 TAD TaTNM IGET TEST * 
!1I2t1 11522 JM8 1 POUlT IPRINT S!CONO InGlT 
!62'S 4013!! TVPE ITYP! MORE OF MESG 
3bU 5043 PCMSG 
:!Ib2T 10 I! '3 TAD ERRPC IGET ERROR PC '\ltl 
36S0 4523 JMS I TPOCT IIIRINT IT 
3nl US! TVPE /TyPE MOR! OF MESG 
3bS2 !l1l1l7 ERR 
:5633 lUll fAD ERRNM tri!T ERROR II 
lUll 11523 Jt~S I TPOCT !TyPE IT 
3b!'3 11455 TYPE ITVPE SPACES 
!63& 5055 ERRS 

,", ". 
:!I6JT UTT TAD (EMAT.I IGET ERIIOR H!SG ,lOR TABLE 
36110 1024 TAD ERRNM IADO ERROR • 
31141 32115 DCA RSAVE ISTOR! POINTER 
3&112 1&115 TAD RSAVE IGET M!SG ,lOR 
3&43 S2IIS ~CA RSAVE ISU I'OR TYPI! 
:SU4 G4!!!! TYPE /TyPE END OFHESG 
3645 0000 RSAVE, 0 
3114 ... 11/155 TYPE ITYPE CbLF 
3bOT 54111 CRLF ) :5&110 11521 tERRT, GETSW IGET SW REG 
u!St ne0 8MA C\.A ISTOP ON ERROR' 
3b!ll! 92!!S JMP ,+3 INri, RETURN 

"--------!b!l3 lUll TAD ERRNM IVU, GET ERROR • 
3b!!111 III1!T HOLD ISTOP 
!6!!!! 2200 IS! RERROR '''ET RETURN ADR 
36!5f1 7301'1 C\.A CLL ICLEAR AC AND LINK 
3115,. !5b0" JMP J RERROR I!I!TURN 

IROUTINI! TO PII INT AN OCT A\. DIGIT ON THE CONSOLE DEVICE 

3bbll 00"'21 '''DIGT, 21 
3&61 0127 AND PT IMASK DIGIT 
3&U 11110 TAD Pb0 IMAKE ASCl t 
36113 liS l!l JMII GOUT IPRINT IT 
S .... 4 56.", .IMP RPOIGT' IRETURN 

IROUTINE TO CONVERT II OIGIT OCY AL NUMIIEFI TO ASCH AND TYPE ON CONSOLE 

IMA INDI!C,.I/lS .. D ILAC.a..L PAL III VIII2A 2S-MU·., II 91A8 PAG! 1-39 SEQ QlPl59 \) 
~-

!bllS 0000 POCT, I' 
J&U 3312 DCA OCTSAV ISAVE NUMBER 
36.., 1312 TAO OCTSAV IGET NUMBER AGAIN 
31!"1!! TIIII2 RTR IGET FlRST DIGIT 
3671 7012 RTR 
un 7'012 RTR 
36T! 7012 RTR 
367'A 7010 RAR 
S&75 1I!22 JMS PDIGIT IPRINT IT 
3&76 1312 TAO OCT SA V IGET NUMBER 
3bTl' 7'012 "TR IG! T SECOND DIGIT 
SUl0 T012 RTR 
!Tel 1012 RTR 
3702 11522 JMS PDIGtT IPR1HT IT 

.) !T03 Il12 TAO OCTSAV IGET NUMBER 
3104 7012 RTR I~!.T THtRD DIGIT 
3705 1010 RAR 
3706 11522 JMS PDIGtT IPRINT IT 
370T 1312 TAO OCTSAV IGET NUMBER 
3710 11522 JMS PDIGJT IPRINT LAST OIGYT 
3711 !iU!5 JMP POCT IRETURN 

ST Ii! 00"'0 OCTaAV. 0 

IROUTIN! TO CONVERT OCTAL NUM8ER TO 3 OIenT DECIMAl. NUMSER IN Ascn STRING 
IRUURN IoIITH CONVERT NUMBER STRtNG IN CNVHSG, 

3713 0£100 CNVRT, 1/1 ~~. 
37U 3361 DCA CNVNM ISAVE NUMBER 
3715 30116 DCA HUNDS ICI.EAR CONVERSlON COUNTERS 
3716 30115 DCA TENS 
3TH 30114 PCA ONES 
3721!! 1361 TAD CNVNM IGET NUHIIER 
3121 204b 15% HUNDS IG!T HUNORESO DIGIT 
3722 1\13 TAD 1'11l1li 
!T23 750£1 SMA 
]Till! 5321 .IMP ,-3 
3125 1376 TAO CllIII 

·3T211 20115 lSI TENoS IGET T!NS D%GtT 
3721 I I bill TAD 10412 
3730 1500 SMA 
lT31 !!S2~ JMP ,-3 
3T3! 301111 DCA ON!S ISTORE ONES DIGIT "12 
3733 13TS TAD CCNVMSG ISET MESG ,lOR 
3734 33&2 DCA MSGPTR 
3735 104b TAO HUNDS IG!:T HUNDREDS DIGIT 
373b 1137 TAD P!!T I!>IAKE Ascn 

) 37S7 700& RTL III!T F!RST CHAR 
37110 7'00' RTL 
31111 100b RTL 
3T42 0172 "NO MU0 IMASK DTH!R BITS 

'-. 

HII3 STU DCA . HSGPTR ISTDRE CHAR IN "'ESG 
37/IQ 1045 TAD TENS IGET TENS DIGIT 
37115 1131 TAD P!lT IHAKE ASCII 
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31116 l'T6i! TAD MSGP'TR IAnn FIRST CHAR 

3747 3762 PCA MSGPTR ISTORE CHAR PAIR 

(\ 
:U50 23612 1&% MSGPTR ItNC IoIESG POINTER 

31'51 1044 TAD ONES IGET ONES DIGIT 
31'52 11111 TAD PH IHAKE ASCI! 

3753 101'l' RTL IROTAT~ TO CORRECT POSITION 

:USII 71'l1'l6 RTL' 
315'5 1006 RTL 
3156 0172 ANO MIIH'l I"'ASK OTHER BITS (NULL. TERMINATOR' 

37'51 3'T62 nCA HSGPTR I!lTORE CHAR 
31.., 5113 JMP CNVRT IRETURN 

3T61 01'l00 CNVNH, 0 ISAVE NUMBER 

3762 o 1'lI'J 0 MSGP'TR, 0 IMESG POINTER 

3775 5435 
3TH I'JI1I1l 
3TH 4671 

11000 PAGE 

~ /TYPE ROUTI NE • TO TYPE Ase II HE/lIIAGES 
ICALLI TYPE. JUMP TO TYP~ ROUTINE 
I MESAOR • MESSAGE AnDRESS 
IRETURN WITH cLEAR AC AND UNK 

4000 001'l0 RTYPE, 1'1 
4001 730111 CLA CLL ICLEAR 

II 0 'H! 1053 TAD TP'FLG IGET TERMINAL FLAG 

4003 76110 SZA CLA ITERHINAL THERE' 
110011 5207 JMP ,+3 IYES, CONTINUE 

11005 a200 RTa, ISZ RTVPE IINC RETURN AOR 

4006 561'l0 JMP RTYPE IRETURN 
4007 1&00 TAD RTYPE IGET MESG AnR 

11010 3043 DCA MSGADR ISTORE 
4011 1443 RT1, TAD I HSGADR IGET CHAR PAIR 
4012 7112 CLL RTR 
4013 7112 CLL RTR 
11014 7112 eLL RTR 
4015 11222 JHS OUT IPRINT eHiR 
4I'J16 14113 TAD MSGADR IG!:T eHAII PUR 
4017 4222 JHS OUT IPRINT CHAR 
40l!0 2043 IS! HSGAOR IAIlR NEXT CHAR PArR 
4021 5211 JIoIP RT! ICONTINUE 

4022 0000 OUT, 0 
4023 1'11112 ANO PH IHASk CHAR 
11024 7450 !INA ICONTINUE II" NOT END 
GIl 25 5205 JIoIP RTi! IZERO, RETURN 

402' 3033 DCA SAV! ISAVE CHAR 
4027 1033 TAO SAY! IGET CHAR 
4030 1377 TAD (.53 ICHECK CHAR 
4031 7115I'J SNA IWANT CR-LF' 
11032 5244 JI'IP , OUTCL IYES, DO CR-LF 
4033 1162 TAD 10120 ICHECK CHAR 

0. 
11034 7650 SNA CLA IWANT LF1 

IMUNDEC.IlII .. D ILAC-BooL PALSI' Vll1U 2S .. MAY"76 II 1411 PAGE 1-41 SEQ 0061 

4035 5251 Jf04P OUTLF IYES, 00 LF 
4036 1033 TAD SAVf IGET CHAR AGAIN 
4037 01311 AND P40 I"'AICE ASCII 
40110 7b50 IINA eLA 
4041 1143 TAD P100 
4042 11833 TAD SAVE 
4043 5253 JHP OUTCHR IPI/INT CHAR 

4044 7300 OUTeL, eLA elL ICLEAR 
4045 1132 TAO P15 IGET CR 
4046 451'J1 JMS TTLS IPRINT 
4047 114Tf> JIoIS TTSF IWA lT FOR READV 
II 05 I'J 52117 J"'P' •• 1 
11051 7300 OUTUr , CLl CLL ICLf AR 

(,r-.... " 
4052 1131 TAD P12 IG!T LF 
4053 11501 OUTCHR, J"'S TTLS IPRINT CHR 
4054 11476 JMS nSF IWAlT FOR READY 
4055 52511 JI'IP ... 1 
405b 7300 CLA ClL ICLEAR 
4057 5622 JIoIP' I OUT IRETURN 

IROUTINE TO LOAD SINGLE CHARACTERS TO LAlll0 PRINTER 
ICALL I LOAD 

40U 0001'l RLOAD, 1'1 
11061 IIIIU CHECK ICHECK FOR CONTROL 
1106! 7300 "LA, CLA CLL ICI-IECI( READY TJHP: 

.~ 4063 3303 DCA RLOC 
11064 1376 TAD ( .. 31'l0 
4065 3304 DCA RLDCC 
11066 2303 IILB, I8l RLDC 
4067 5275 JMP RLC 
40718 23011 IlIl RLOCC 

~ 
4071 5275 JHP RLC 
4072 44&3 ERROR IPRINTER NOT READV 
11013 9016 16 
110711 5U0 JHII RLDAO IBlT 
11075 1151'l2 RLC, JHS TPSKF ICHECK P'OR PRINTER READY 
407b 5266 JMP RLB IWAIT FOR REAOV 
11077 1033 TAD SAVE 
4100 450& JHS 1 TPCLP ILOAD CHAR 
11101 7300 CLl CLL ICLEAR AC AND LINK 
4102 56&1'l JHP r RLDAO Il/fTURN 

4103 0090 RLOC, IDEI.AY COUNT, 
4104 0000 RLDCe, 

~\ 
IROUTINE TO LOAD MULTIPLE CHARACTERS (NOT TEXT STRINGS' TO LA1110 
IWILL LOAD CHAR ONCE IT COUNT • 0 
IPUT CHAR IN AC AND CHAR COUNT IN 'COUNT" (NEGATIVE NUMBER' 
ICALL I MLOAO 

4105 0000 RHLOAD, 18 
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410' 3033 DCA SAVE ISAVE CHAR 
OUl' 1033 TAD SAVE IGET CHAR 
Ql10 4456 LOAD Il.nAD CHAR 
4111 1!II34 UZ COUNT ItNC COUNT 

1 Ul! lno TAO COUNT ICHECIC IF WU ZERO 
4U3 n10 IIPA CI.A ISKIP IF WAS ZERO OR 18 ZERO 
4U4 530T JMIt RHI.OAo+i! ICONTINUE 
IIU! S'P0S JMIt RMI.OAO IRETURN 
4UII '5111" 
4"7 n2! 

4211111 PAGE 

tROUTINE TO PRINT UCU MESSA~!S ON THE 1.'18111 PRINT!R 
lar~!cul. CHAIUCTEU ARt! l.ISTED AT 'HI! IU:!GINNtNG 01' THE 
IPRo~RAM MESUGe: All!! A • 
ICAl.LI ItRINT • CAl.l. Tn SU8ROUTtNE 
I M!SADR .. MESSAGE AODAESII 
IRETURN I/ITH CLUR At AND UNK 

4211e 111100 RPRINT, III 
42151 ?:SBI/l CI.A CI.L ICLEAR ~i 
421112 lUI/l TAD 1 APRINT IGET MUG ADA 
un sus DCA MSGADR InOR! 
4204 22011 UZ AJIIR INT /tNC RETUAN ADA 
AU! 14113 RP1, TAD I MSGADA IGU CHAA PUA 
420' 7112 CLl. IITR 
420T 1112 CLl. IITR c-
421111 7112 Cl.l. RTR 
42U 4Ub JMS PRT Il.OAD CHAR 
4212 144S TAD MSGADA IGU PAIR AGAIN 
4213 421' JMe PRT Il.OAO CHAR 
4214 1!IIJ43 18Z MeGA DR ISI!T NI!l(T CHAA AoR 
IIUS !2e! JMP RPI ICONUNUI! 

'lUll B000 PAT, " 4U' 0142 AND It,., IMASK CHAR 
II 21 I!! TO!0 aNA ICoNUNUE IF NOT END 1 422t !lU0 JMP RPRINT IZERD, R!TURN 
4222 '"33 DCA SAVE 194 VE CHAA 
42U U:S3 TAD UVE IGn AGUN ",-.. 
4224 un TAD ( .. 4t ICIo4I!CK CHAA 
Gi2! 74!10 8NA IWANT FI"" 
02a. !I 24 II JMP PRTFF IVES, DO 1'1' 
lien 11'0 TAD 1412 ICHI!CI( AOUN 
11230 745121 8NA IWAND CRLF" 
OUt !!Ii!54 JMP PRTCl. IV!II, DO CRl.F 
4232 U711 TAD c.u ICHECK AGA IN 
4233 745111 aNA IWANT CR ONL Y'r 
4234 !l2!!1 JMP PRTCR IYES, 00 CR 
0235 11!!l3 TAD HI ICHECK AGAIN 
41236 ?fI!!IIII SNA Cl.A IWlNT l.F ONL vt 
4231 525T JMP PAT\.!' IYES, DO l.F 
11240 1033 TAD SAVE IGI!T CHAR AGA IN 
4211 t 121130 AND PGIil IMAKE ASCII 
4242 1115121 aNA CLA 

IHi! NDEC .. I!I8.o r I. AC .. !! .. l. PAl. 1111 V1A" 2e-MAY .. 16 91G8 PAGE 1 .. 03 SEQ (:112163 
/~ 
"-

1124! till] TAD P100 
4214 1033 TAD SAVE 
4205 !2U JHP PflTCHR ILOAD CHAI! 

420b 731!1111 'RTFI', Cl.A CL.L ICLEAR 
4201 S3T! TAD (10 IGET FF 
42 !Ie 52&1!! JMII PRTCHA IGO L.OAD 1'1" 
425t T300 PRTCA, Cl.A CLl. ICl.EAR 
412!2 1132 TAD Pt!l IGET CR 
4253 !SUIII " ... P PRTCMR IGO L.OAD CR 
4254 130" PIITeL, Cl.A Cl.l. ICLEAR 
112!'5 IU2 TAO P15 IIOU CR 
42S. 41156 LOAD Il.OAD CR 
i!2!1' 1131 ItRTl.F, TAD 1'12 IOU L.I" 
IIZU 00!511 PRTCHR, LOAD ILOAO CHAR 

,) 42" SUfi JMP I PRT IRETURN 

(ROUTlNI! TO PAINT TEST M~AOER ON I..A1S0 \. 
It OF COLU ... NS WI\.\. Al.SO BE PRINTEn FOR TEST 25 ONl. Y 

11262 "000 RPRHDA, " 0263 13"0 ClA Cl.l. ICLEAR 
42U 1 ill!! TAD P1'71 IIIET IIU!lOUT 
OU! 41156 l.OAo ICLEAR I.A180 CHAR BUFFE" oeu t331 TAD SVTST IGET IIAVl!o Tt!IIT II 
un nOt CtA INI!GAT! IT 
42Te U23 TAO T!TNM IAOo CUR"ENT TEIIT II 
OUl 1605" SNA CI.A ICHECK II' PRINTED THIS l.AST 

~. 0272 53211 .IMP HDRk IYES, PRINT Bl.ANK l.INE ElUT 
4273 1023 TAO TSTNH INO, STORI! NEW NUMBER 
11274 33]1 DCA SVTST 
ous 4Ul PRINT ILOAD T!IIT II MESG 
421& !e2111 TSTND 
4277 112123 TAO TSTt-IM IGET TEST • 
1131110 nt2 ATR IGET FIRST DIGIT 
4301 nl" AAR 
4302 IH27 AND p., IMAKE ASCII 
4303 11 0121 TAO P6e 
4304 4456 LOAD ILOAD IT 
4305 1023 TAD TSTNM IGET TEST II 
43011 0121 AND PT IGET l.AIIT nIGlT 
030' 1140 TAD PU IMAKE Ascn 
4310 4456 l.OAO Il.OAD IT 
0311 41161 PRINT IPRINT l.IN! 
0312 5440 \,1' 
0313 11'" TlD M2!1 ICHECK II' T!ST 25 
4314 1023 TAO TSTNM 
4315 "U0 IIU Cl.A 115 IT? 

) 03111 5326 JMP HOR)( INO, PRINT !lLANK l.IN! & EXIT 
113U 1026 TAO WIDTH IGETNUMBI!R OF COLUMNS 
4321/1 ,l/J4t CIA IHAKE POIIXTIVI! 
113U O!lT JMa 1 TCNVI!T ICON VERT 'IUM8!R TO DECIMAL. 'IICII STRING 
11322 OUt PRINT IPAINT IT 
11323 !IUS CNVMSG 
11324 41161 PAtNT 
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("', 
, \ 

4325 
Q32ft 
4327 
4330 

5031'1 
44ftl 
5440 
5662 

4331 0000 

43T5 
IIlTft 
43T? 

4400 
4401 
4402 
11403 
11404 
4405 
4110ft 
4407 
44Ul 
4411 
4412 
4413 
4414 
441'5 
441ft 
44 IT 
11421'1 
4411 
4422 
4423 
4424 
442'5 
442ft 
4421 
4430 
4431 
4432 
4433 
4434 
4435 
1143ft 
443T 
4441'1 
4441 
4442 
4443 
4444 
4445 

4446 
44QT 
4450 

44'5l 
4452 
41153 
4454 
41155 
44'5ft 
4457 
44U 
446l 
4462 
44ft3 
44114 
44'5 
446ft 
I146T 
4410 
44Tl 
4472 
4413 
44T4 
11475 
44T6 
44'77 
4501'1 
4501 
11502 

"014 
nu 
TTn 
4400 

"001'1 
7300 
3303 
1156 
3034 
lU4 
3041 
447i! 
5207 
41175 
0105 
]4111 
llT0 
1441 
7ftSI1! 
5207 
11ft4 
1441 
7650 
5254 
11 74 
1441 
7650 
5257 
lUI 
1441 
T650 
5U0 
1303 
T650 
5241 
1144 
4515 
3303 
1441 
4'5111 
44,. 
5244 

20111 
2034 
5207 

44'55 
'5443 
5201 
4455 
5445 
521'1 
T240 
Ullil 
]0]4 

13TT 
1034 
TT10 
5203 
T241'1 
Ul41 
3041 
131'13 
T640 
527ft 
1144 
4515 
1441 
4515 
7240 
3303 
520T 

4503 001'10 

4504 
4505 
4506 
4507 

451111 
4'511 
4'512 
4'513 
4514 
"1 '5 
451ft 
45IT 

0000 
0000 
0000 
001'11'1 

000Q1 
4320 
0130 
"40 
551i! 
1033 
01i!7 
5Tl0 

4521'1 0000 

"ALUI V142A 

HORX, 

IIVTST, 

PAGE 

COLHN 
PRINT 
LI< 
JHP 

I"LANK LIN~ 

RPRHOR IRETURN 

ISAVE nST II FOR CHECK 

iROUTINE TO READ 4 CHARS I<ROH THE CONSOLE KEYBOARD 
I . 
IRUBOUTII DELETE CHARACTERS 
ICONTIIOL.-U c''"U) RESHRTS INPUT ROUTINE 

TREAD, 
RH00, 

READ 1, 

READU, 

REAOO, 

RF'LAG, 

READT, 

" Ct.A CLio 
DCA 
TAD 
DCA 
TAD 
DCA 
JHS 
JH" 
JHS 
AND 
DCA 
TAD 
TAD I 
!INA CLA 
JHP 
TAO 
TAD I 
IINA CLA 
JHP 
TAD 
TAD I 
IINA CL.A 
JH" 
TAD 
TAD I 
IINA CL.A 
JHJt I 
TAD 
SNA CL.A 
JHJt 
TAD 
J"'S 
DCA 
TAO 
JMS 
JHII 
JHP 

In 
ISZ 
J"'P 

TYPE 
QUES 
JHI" 
TYPE 
CNTLU 
JHP 
CLl CMA 
HO 
DCA 
TAD 
TAD 
SPA CL.A 
JHP 
CL.A CMA 
TAD 
DCA 
TAO 
SZA CLA 
JHP 
TAO 
JHS I 
TAD I 
JHS I 
CL.A CHA 
DCA 
JHP 

RjrLAG 
M4 
COUNT 
LltUOT 
TAIIPTR 
TKSF 
•• 1 
TkltB 
Pl17 
TAIIPTR 
M40 
TABPTR 

READ2 
M25 
TA!PTR 

READU 
Hl '77 
T ABPTR 

RUOD 
1415 
TABPTR 

TREAD 
RjrLAG 

.+3 
P134 
GOUT 
Rf'LAG 
TASPTII 
TTL.S 
TUf 
.-1 

T ABPTR 
COUNT 
READ! 

READ0 

COUNT 
COUNT 
(4 
COUNT 

READl 

TABPTR 
TABPTR 
RFLAG 

.+3 
Plll! 
GOUT 
TABPTR 
GOUT 

RF'L.AG 
READ2 

ICLEAR 
ICL~AR RUBOUT FLAG 
ISET • CHARS TO READ 
ISTORE 
IGET CHAR STORE TABLE ADR 
ISET POINTER 
IKV&D FL.AG S!T1 
INO, WAIT 
IHS, READ CHAR 
IHAKE ASCIl 
ISAVE CHAR 
ICHECK CHAR 

ICHAR.SPACE' 
IVES, IGNORE IT 
leHAR • CONTROL.U 

IVES, TYPE IT ANO RESTART 
ICHECK CHAR 

ICHlhRU"OUT'P 
IVES, DEL~T! LAST CHAR 
ICHECK FOR CR- END OF INPUT 

ICH1R.CR1 
IVES, R!TURN 
ICHECK IIUBOUT FL AG 
IREC!tVED RUBOUT7 
INO, CONTINUE 
IGE'T BACKSLASH 
IPRINT IT 
ICLEAR RueOUT FLAG 
IGET CHAR 
IECHO CHAR 

PAGE 1.0115 

IINC TABL.E POINTER 
IINC CHAR COUNT 
IREAD CHAR 

ITYPE QUESTION ~ASK 

IREAD N!W STRING 
ITY"! CONTROL .. U 

IR!START ROUTINE 
IS!T AC.-1 
/ADO COUNT 
ISTORE NEW COUNT 
ICHECK CHAR COUNT 

ILESS THAN -57 
IVES, RESTART READ ROUTINE 
Isn AC.-1 
ISUBTRACT ONE FROH TABLE POINT!R 
ISTORE NEW POINTER 
ICH!!CK RUIIOUT FLAG 
Isn7 
IV!S, SKIP SACKSLASH 
IND, PRINT BACKSLASH 

IGET DELETED CHAR 
IPRINT IT 
ISET RUBOUT FLAG 

IR!AO NElCT CHAR 

IROUTIN! TO CHECK F'OR OCTAL DIGIT INPUT 

TCKOUT, 

'" JMS 
AND 
SH CLl 
JHP I 
TAD 
AND 
JHP 

TCHJ<NR 
P1I1l 

TRUDQ 
SAVE 
P7 
TCKOUT 

ICHECK If NUHBER FIRST 
ICHECK IF OCTAL 
I' • e OR 91 
IVES, INPUT ERROR 
10K, GET II 
IHAKE OCTAL 
IRETURN 

/ROUTINE TO CHECK INPUTTED CHAR IF' A NUMBERj 

TCHkNR, 1'1 

SED 0,,&a 

SEQ 111065 



IMA. I NDI! e -0S-0 I I.' C .. a-I. PAl.'" Villi' as·",n-a ~IGe PAGE I-Ub SEQ 1'10"" 

4521 30H oeA SAn ISAVe: CHAIl 
Q5i!i! llH HO (IOU ICH!CK eHAR 
4sa3 In3 HO SAVE 
45211 n10 SPA eL.l INUM8ER' ) 11511'5 5512 JHP I TR!AOQ INn, !NPUT ERROR 
4!illI I3'YS HO (·72 ICHEeK AGUN 
IISi!? 1033 TAD !AVE 
4!30 n00 SMA eLA INUH!!ER, 
4531 551i! J"'P I TRUDQ INn, !NPUT ERROR 
IISJR 1033 TAD SAV! ISET Ci'UR 
4533 0374 AND (17 IHUI< NOT EQUAl. 
4534 5 Tile JMP TCHKNR IRETURN 

11535 eb01 IOTA!!, RKSI".1 11.0 INSTRUCTION AOORESS TABI.E 
II!!U iI!I011 RICCe.1 
liS!? i!!l11 RKR&+& 
4Ue IlUII RKRB+l 0 
11511' 21111 RUI"U 
4!!Q2 i!6I!1I RTef'., 
1I!5113 2112T "TI'C+, 'til 
4'S1I4 in2 IITI.5+' 
115115 0000 " lEND 01" TTV lOT'S 
4511& illn RPSKF+3 
4SIIT 2IIU RIICI.F+3 
115!!0 i!lIbi RPSTB+! 
115151 !I&T! RIISa.] ~. 

II!U 2105 RPCLP.3 
4!!! 0000 0 I!ND 01" TABI.! 

II!! 14 BUT 
IIS1!! ?T06 
4516 11213 
II!!"" eeu 

4&00 PAGE 

inn ADDR!!S TABI.! ) 
i 
tfIJ • NON-U I STENT T!ST, SKIP IN SP'QUENCE '------0 
1 .. 1 I !ND 01" TEIIT SEQUENCE, RUURT WITH T!ST 11120 

4600 BII00 TAT, TI!ST0 
',,&01 0714 T!8Tl 

11&02 le00 T!ST2 
un 0000 B ITEST! 
IIUII B0el!! " ITESTG 
1160! 001!!0 0 ITEST! 
460& Bee0 " ITESTII 
4&01 01100 I!! laST? 
4610 0U0 0 ITEST'" 
4bll 00011 0 ITUTll 
IIU2 ''''00 " ITESTU 
4U3 0000 0 ITESTU 
IIbl4 0000 0 IT!STlII 

IHU NDEC-011.0 I I.AC.e.1. PAL10 V1421 2II-MAV-7& ~l4e PAGE 1 .. 41 SEQ 1'11'1"7 ) 
4615 m0011J III ITF-STiS 
1I&1e. 0000 0 ITEIIT1& 
IIUT 0000 0 ITESTt7 
11620 1200 TEIIT20 
4621 122T TEIIT I!l 
4U2 1274 TUTU 
4&23 1331 HIITn 
4624 tIII!I0 TEIIT211 
4625 1600 TESTI'S 
4&2b 2000 TEST!' 
41127 20!i1l TEllnT 
4630 2200 TEIIT30 
4&31 2212 Tunl 
11632 7Tn -I ITEST3! !NO 0,. T!ST S!QUENCE 
IIb33 01!100 0 InST3] 

0,) 41134 0000 0 IT!S T311 
4&35 0090 0 ITEST35 
116!et 015150 I!I ITEST3& 
11&31 00"'0 " /TEST37 '----
11&110 00"'0 '" /T!ST40 
IIU, 0000 0 ITEST41 
111142 "000 '" JTESTII2 
4643 0000 0 ITEST43 
41144 0000 0 IT!STIIII 
4U5 01H10 0 ITEST05 
41146 1'1000 0 ITUT46 
Q&IIT 0000 " IT!STII7 
4650 0000 0 ITEST50 
4651 0000 0 /TEST'S 1 ~ 
4b52 01500 0 ITEIIT'52 
4b53 001!10 

'" 
ITEST53 

11654 0000 0 ITEST511 
4655 001110 '" 1T!!!"'!'5 
4&56 01!1B0 0 ITEST5" 
IIb'!T 0000 0 /TEST57 ~ 

4&&0 2i!1111 TUTU 
4f1U 2400 TUTU 
4&U 24'50 TESTU 
4663 2477 T!ST63 
4&&4 1'1000 0 JT!ST64 
4&11'3 0000 0 IT!'ST6'S 
11&&6 1'1000 0 /TEST&6 
4&67 0000 11 ITEST"7 
11&70 0000 0 ITEST70 
/l6T! 001!10 0 /TEST71 
11&12 0001'1 

'" 
ITEST72 

4673 00910 0 ITEST7! 
11&1/1 0000 0 IT!STT4 ) 11&75 0000 0 ITESTT5 
4&H 0001!! e ITEST7" " 

IIUT 0000 e IT!ST77 



IHA rNDEC.eS.O I L.AC·hL. PlAL.U V102A 2S-'HY-7' II III~ PAGf 1-/18 SEQ 01'1&& 

i!RROR MESSAGE AnoRESS TUlLE 

47et!1 511H EMAT, ERIII 
GTIH 5!511 ERR2 
0702 5517 E"R! 
070! 5506 ERR4 
0704 55&1 ERRS 
/l71l!! SUi! ERRft 
470& 5&17 ERRT 
4707 5&40 ~RRII'I 
4'710 !l1t55 ERRII 
4'711 5&h !RRI! 
4712 5711 ERRU 
0'71! 5'733 ERRtO 
4'710 5755 !RRI5 
4'715 5'777 EIIR I & 

IPROGRAM MESSAGES 

~' ISPI!CUL CI>IARACTERS AND FUNCTIONSI 

C"LF 
CR 
LP' ,.F 

4U' 5315 H!AOER, T!XT ' +MAlNDEC-AS-OILAC-S+L.AIStli PRINTER DIAGNOSTIC+I' 

471'7 0111 
4'720 1111'14 
11'721 0503 
4'722 55ft\! 
4'72! 7055 
IIT24 041l 
4725 1401 

n 472ft 0355 
4'727 025! 
IITU 1401 
47!1 U70 
4Ui! "'4a 
4?!! 2022 
4714 111& 
4?!5 2405 
47111 2240 
OTST !l4ll 
474\! 0l1'l7 
4701 1&17 
4742 2324 
4TII! 110! 
4744 5]7! 
4T45 aaaa 
074& 5343 COLUMN, TEXT '+jj COLUMNS • ' 
4147 4003 
4T511 1714 
4T51 .2515 

r\ 4752 1&23 

IHU NO!C';'0S .. D ILAC-B .. L PAL.lI1J VlllaA ilS,,'UY·7& 914& PAGE 1 .. 49 SEQ 1'11'16'1 

475J 4075 
4T54 /1001'1 
4755 5323 BEL TST, TElIT '+S!l.!CT TEST II 
4'75' a514 
47!7 a503 
4'7U 244a 
4T&! 2405 
47112 2324 
47&3 4043 
CT/oll U40 
4T65 001'10 
4'7'6 5323 OSMSGI, TEXT I+SWR • I 
47117 H22 

('\, 
4'77a 4075 
0771 01'100 
4'772 110110 DSMSG2, TEXT NEW • I 
4TT] 4016 
4'774 0527 
11775 4075 
4'776 4000 
4777 2701 WTHSG, TEXT IWAITING, TYPE SPAeE TO CONTINUE+I 
501'10 1124 
5 1'1 III lll& 
5002 0754 
501'13 4024 
5004 3120 
501'15 a5110 

:fJi 5006 2320 
50a7 l'Ila3 
5010 0541'1 
5011 2417 
'.5012 4003 
5013 iT 16 ., '5014 21111 
5a15 1 &25 
'501& 0553 
5011 0000 
5020 '/'373 TSTNO, TEXT '" T!ST NUMB!R 
5021 2405 
50i12 2324 
5023 4016 
5024 2515 
5025 a205 
502& 2240 
51'127 400a 
5030 4040 COl.HN, n:XT COLUMNS,' 

('\ 
!l0U 0311 
5032 14i!5 
5033 151& 
5034 i!373 
5035 001'1a 
50U 5324 EUTNO, TI!I(T '+T!ST " • 
5en 0523 
5040 244e 
5041 4341'1 



1M' INOEc .. e8-01 l.AC -a.L PAL10 Vtll2A 21l-HAV·16 9148 PAil! 1 .. 51"1 !ED 1"10"'" 

51!l4i! 01"11"10 
50113 511/11"1 PCM!G, TElIT " PC-' 
5044 11021'1 
!l0115 0315 ) '046 1?J"00 
5011l' 544" ERR, T!lCT ., 

F.I?ROFI .' 
!0!HI 11005 
5051 2222 
5051! 1122 
!S05! 4043 
50511 00n 
5055 54110 !RRS, TI!lIT " 
5056 4I!00 
51'15' 131'1'5 PUMaG, T!ICT ' ,!NO OJ' PUS .' 5060 1604 
!l0U U1'l' 
50&2 m64111 
!lI!IU nIH 
!064 U23 
50'5 41'l4e 
50116 4lfle til 
5111&1 211122 T2Ml, TElIT 'P!lINT SPEED MANUAL T!M!NG+' 
51"110 1116 
9011 2114111 
S072 2320 
!HlT3 0505 
5014 01140 
!l0l'!I 1501 
5076 lU5 
51'177 U14 
U00 4024 
SUI 1115 
5102 11 HI 
SU! 07!13 
!U0Q """III 
5105 2025 T2M;], T!n 'PUT SWITCH II UP Tn !URT TlMING+' 

1 !5106 2440 
510' 232' 
5110 lU4 
5111 nil!! -' 
!I 112 411164 
5113 41112! 
!lU4 2e4e 
5115 !lilT 
51111 40n 
511' 241"l1 
'5120 2224 
5121 QL!I24 
!Hi! Ul5 
5123 111& 
5124 15n3 
!lU5 1"101"11"1 
!liGo 2025 T2M3, TEn 'PUT SWITCH 4 DOWN AT END 01" 1 MINUTE+' 
5U? 244111 
5UIII un 

IHA I ND!c.ea.OI I.AC.8.1. PAL11"1 Vl112' U·MAV .. 7fo 11148 PAG! 1 .. 51 !EQ I"IC;7 t 1 \, ' 

SU1 lUll 
!lUI 03Ul 
!lU3 41"1U 
!I 134 4I!1!14 
5U5 1127 
5UII 1&41"1 
5ll? 0124 
5141"1 401"15 
!l141 lUll 
5142 4017 
5143 1"164" 
5144 6141"1 
!l1115 1511 
514' 1625 
Sll1T 2405 ,) 5151"1 531"11"1 
5UI 1617 T2EM, T[n INO METHOD Of' TIMING AVAIL.ABI.E+I 
5152 4015 '---5153 052Q 
'5154 1017 
5U5 1"11140 
5156 lHlfo 
5U1 110211 
!SU" 1115 
!Hll1 Ull> 
51U 0141"1 
5163 012& 
5U4 0111 ,~ 5165 1401 
51'6 0214 
51&? 11553 
5170 0000 
5111 5320 PR!Pl, TEICT '+PRtNT SPEED IS ' 
5172 2211 
5173 11124 
5114 4023 
5175 201"15 
5176 05"4 
!l117 4011 
5200 23110 
!l201 1"101"10 
!l202 0120 "RIIP2, TEXT 'APPRQlC • 
5203 2022 
5204 1730 
!l205 11000 
5206 4040 PAil"], TEXT LINES/MINUTE. wITH • 
520'7 1411 
!l2U 1605 ~) 5i!1l 2357 
5212 1511 
5213 1625 ~ 

5214 2405 
'l215 4054 
S2UI 11021 
1]211 1124 



IMAIND!C.0a.Dr~Ac.a"L PALlA VI11U 2a·HU .. Tf, 11148 PAGE 1·'32 SEQ 0\1172 

5220 104O 
5221 O000 
5222 110110 PRSPII, T!XT CHARS/~INE+' 
5223 0310 
5224 0122 
5225 2351 
522. 1411 
5221 lU15 
5210 5300 

5231 '131& NCHSG, TEXT ' ,NO CONSOLE T!RHINAL,' 
5232 17110 
5233 0311 
5234 1&23 
5235 1114 
!lU& 0540 
5237 21105 
5240 2215 

~ 
5241 111& 
5242 U14 
5243 '1300 
5244 0310 TCHAR, T!lIT 'CHAR • ' 
5245 0122 
5246 40T5 
!S241 Q01l0 

~. 5250 24i5 T0HSG0, TEXT ITURN POWER OFF , SET OFF LINE+I 
5251 221& 
52'52 4021'l 
5253 I T21 
!S254 0522 
'5255 4017 
5256 0U& 
5257 404& 
!lI!U 4023 

r'\ 52&1 05211 
52&2 11017 
52113 0&0& 
52&4 11014 
5265 111& 
52&6 0553 
52&7 001'l0 
5270 1713 TIlHSG 1. TEXT 10K, TURN POWER ON+I 
'5271 54110 
!lU2 211i5 
'5273 221& 
5274 11020 
5215 !T2T 
52T6 0522 
5217 4011 
5300 1&53 
5301 0000 
5302 171! T0HSG2. TEXT 10K, SET PRYNTER TO ON"LINE+I 
'5303 544O 
5304 2305 r--\ 5305 2Q41l 

IHAINDEC.0S.0ILAC.e.L PAL10 Vl/IH 2&·/04""' .. 76 q 148 PAGE 1-53 SEQ 91073 

530& 2022 
5307 111& 
53Ul 2405 
5311 2240 
5312 21117 
5313 4017 
5314 1/)5'5 
531'5 1411 
5316 1&05 
5311 5330 
5320 1113 UHSG!. Tl!:lCT 10K, TRY PAPER OUT SWITCH+/ 
5321 5440 r\ !!!22 2422 
5323 3111O 
5324 2001 
5325 2005 
532b 22110 
5327 1725 
5330 211110 
5331 2327 
5332 11211 
5333 0313 
5334 5330 
5335 1713 T3HSGU. TElIT 10K, RESTORE PRTNTE~ TO ON"LINE+I 
533& 511110 

@ 
5337 2205 
53113 23211 
5341 1722 
53112 0'540 
53113 2022 
5344 111 & 
5345 21105 

1'1' 5346 22110 
5347 i!1I11 
53'50 11317 
5351 1-&55 
5352 11111 
5353 1&05 
53511 53"0 
5355 5'5'55 TIMSGI. TEXT '._--- , 
53!!. 555'3 
5351 55110 
'33b0 0000 
53&1 1I1'l11 TlMSG2. TEXT ' INCH FORM ~E~D -----1' 
5362 16113 

r"'\ 53&3 10110 
53&4 3&17 
536S 2215 
53&& 1103& 
5361 0505 
5310 0440 
5371 5555 
5:Hi! 5'55'5 
5313 5572 
5314 0000 



IMA INQEC"IHI .. D I!.AC .. a .. L. PAL10 VIA2A 28"MU·'6 Que PAGE I-!!II SEQ 01'170 

5315 2305 TIHSG3, TnT 'lifT PORM II'!ED swnCH TO 
5376 24110 
5311 01!111 

) !lllee i215 
540t /1006 
5/102 0!!05 
9/103 01140 
9404 n2' 
5405 1124 
5406 0310 
!540'f 11024 
!!410 !T40 
51111 401110 
5412 4040 TtH!lB4, n;XT INCHES & DEPRESS TOll' R!S!T SWITCH+' 
94l:!! 1116 
SUII 0310 
511lS 0523 
9416 11046 
541 , 41HlQ 
!l420 0520 ~! 
51121 22"'5 
5422 1323 
51123 11024 
5424 IU6 
5429 4022 
!l42. 0!123 
5427 B!l24 ~ 

5430 4023 
!l431 2111 
!lUi! 211m3 
!l433 1053 
5414 0000 
543! 40411 CNVMSG, TEXT 
5436 4000 
54J7 7200 CII, TEXT 'I' 
!l440 7300 LJF, TEXT '1' ) 911111 !l3B0 CR!.I', TEXT '.' 
5442 4100 1"1", TElIT '1' 
5443 5311 QUES, TEXT '.'.' 54114 5300 
5445 3625 CNTI.U, TEXT I"U+I 
5446 '5309 

5441 4063 T\ 14!, TEXT ' 3 ' 
5450 418"'0 
511!11- U56 TEXT '3.5' 
5452 65"'0 
!l4!!! 40414 TEXT ' 4 ' 
5U4 4000 
5455 1155. '!'EXT '5.5' 
5456 &51'10 
5451 4066 TEIIT ' , '. 
54'" 4000 
!l4b1 4061 TEIIT ' 1 ' 
54&2 4000 

) 
IMA !NO!C-0a .. DI !.AC-""L PAI.10 V142. U"MAY"'6 9148 PAGE I-55 SEQ 0075 

'---

54&3 0070 T!leT ' 8 ' 
54&11 1I1!l00 
9465 10'JIJ TEXT '&.5' 
5466 6500 
946' Ul!lt TEXT 'Il ~ 
5410 4000 
!lUI 6162 TEXT 'u' 
5412 4000 
154'3 6164 TElIT '14 • 
5414 4"'00 

5U'5 0000 I!NO Oil' TAIILE 

IERROR MESSAGES 

5416 2i!05 fItFU, TEIIT IREAD\, SET, POWER 011'11'1 ) 
94.,., IH04 
5500 3140 ,,-. 
551'11 231'15 
5502 2454 
5503 4020 
5504 !TilT 
5505 0522 
5506 4011 
550T ""'6 
5510 001110 
5511 2205 fR1I2, TEXT IREADV SET, PRINTER 01'1' LINEI 
5!!lI 0104 ~ 
'5513 3140 
5514 23"'5 
5!!15 2454 
5516 4020 
5511 221l 
!5!120 lU4 .Q, 
5'321 0522 
5!!22 4eu 
5!12! "110& 
5524 4014 
55!!!! l11b 

. 55i1!6 0500 
5521 2205 ERR!, TElIT IRUD\, CLEAR, PRINT!R DN I.INEI 
5530 0104 
5531 3140 
5512 0314 
5533 0501 
5534 USB 
5535 11020 

/~~ 5!53f1 2211 
5531 1624 
5540 "522 
5541 401' 
5542 1640 
55113 1411 
5544 IU5 
5545 "000 



IHAIND£C~06-D!L.c.a-L PAL 10 V1112A 211-MAy-a q 1l1li PAGE 1-51t SfQ 1'107& 

5546 2205 ERIU, TEIeT IRUDV IlET, PAPER OUTI 
55111 0104 

f\ 
5551'1 31110 
5551 2305 
5552 2454 
5553 4020 
5554 U20 
5555 0522 
5556 401T 
5551 2524 
5560 000111 
55'1 2205 [RR5, T!IeT IREArIV NnT SET AFTER ERROR CLEAF!EOI 
5562 01011 
55U Ji40 
55U 1611 
5565 2440 
55"6 230'5 
5561 2440 
5510 0106 

~ 
5511 2405 
55H 2240 
5513 0522 
5514 221,· 
55T5 2240 
55'" 0314 
5571 0501 
5U0 2205 
56U 01100 
5U! 2003 [""., TUT I"CLI' DID NOT CLEAR REAnVI 
5&03 11I1'l6 
5604 40011 
5.05 1104 
560. 4016 
56101 !T24 
5610 4003 

~\ 
5611 141'l5 
5612 1'l122 
5&13 4022 
5&111 1'l501 
51115 0431 
5&16 0000 
5&1T 220'5 [RRT I T!XT IRHOV DID NOT SET AFTER CHAR LOADI 
5&20 0104 
5&21 3140 
5Ui! 0411 
5623 0440 
5&24 1&11 
5&25 2440 
5U6 2305 
5U1 2441'l 
5U0 I'lUl6 
5&31 2405 
563i! 22110 
5633 0310 
5&34 0122 

r--\ 
IMA INDEC-011 .. D I LAc .. a-L PALl0 V14iA 2S-HAV .. T& que PAGE I-57 SEQ 0P177 

5&35 4014 
5636 I1I'lI 
5631 0401'l 
5&40 21'l1'l3 [RRU, TEn IPCLP DID NOT CLEAR REAnVI 
5641 1420 
5&42 40011 
5643 111'14 
5644 4016 
5&4'5 !T24 
5646 4003 
5641 141'l5 
5650 0122 
56'51 4022 
5652 0501 

(r--,,\ 5653 0431 
5654 0000 
5655 2205 ERR1I, TElIT IR!ADV DID NOT SET AFTER CHAR LOADI 
56'56 1'l104 
565T 3140 
5660 0411 
5661 0440 
5&62 16lT 
5f16t3 2440 
5664 2305 
5665 21140 
5666 1'l106 
5661 2405 

@ 5670 2240 
5671 0310 
5672 0122 
5673 4014 
5674 171'11 
5615 0110'" 
567& 2516 [RR12, TElIT IUNEIePECT!O INTERRUPTI 
5&71 1'l531'1 
5100 2005 
5701 0324 
5702 1'l504 
5103 41'l11 
57011 1&24 
571'l5 0522 
570& 2225 
571'l1 2024 
5110 1'l1'l00 
5111 111& ERR13, TElIT lINTER .. REAOV CLEAR, ENABLED & IONI 
5712 2405 
5713 22110 

(~'\ 5714 5541'l 
5115 2205 
51U 1'111'111 
5111 31110 
5120 03111 
5121 0501 
51~2 22511 
51~3 42105 



IMA tND!C .. 0a-OII.,C-S.1. "'1.10 v 14ilA 28-MAY-Ttl QU8 PAGE 1 .. 5a SEQ 0P178 

!l724 1 &Ill 
5T2! 11214 
!STU 0504 

) !STaT 4046 
sn0 4011 
!STU tTI6 
!IT!! 0000 
!l7Jl 1617 !RAI4, T!IlT INO INT!R • READY sn I !NASL!O & IONI 
!lU4 41BI 
!I '135 lUll 
!lnll 0522 
!lnT 110!1! 
!sT40 uu 
!ST41 85U 
!STU 0431 
!STIll 4023 
!S744 0!S24 
!lT4! !S440 
!ST4' 0SU 
!S74T 0U2 W, 
!S7!10 lIIe! 
!lT!l1 1!44e 
!ln2 GUll 
!In! lilT 
!ln4 11100 
!IT !I !I t 11t1 !AA1!l, TnT IINT!R .. RUDV !In I tN'SL!O IIUT 1011'1 

:!. !IT!lfI UII!I 
!l7!1T 2240 
STU 5!140 
!lUI 220!1 
!lTU llte4 
!lTU 3140 
!lTU alliS 
!IT,S 24S4 
!STU 4011S 
S767 16et ) !IT'" 11214 
!ITT I 0S04 
'5T72 4002 
!ITT! 2S24 
S'1T4 "011 
!ITT!! uell 
!sT'I'6 eei'Ji'J 
!lTTT 2022 tRRltI, TEIIT II'RINT!!R NOT RhOY I 
"'00 1116 
.0U 24e!! 
"'i'J2 2211e 
.0113 U17 
"'114 2440 
6110!1 220S 
60". 1111111 
fI"I1T 31110 

IHA tND!C.0e-OILAC .. B.L "'Lli'J VIIIU aa-MAY·T6 9148 PAGE 1 .. 59 SEQ I'lM9 

'~ 
\ 

) 
'--... 



IHArND[C~08·Dr~Ac.e-L FlA~ 10 VI iliA i!!I .. 'UY-76 q, 48 FlAG!! 1 .. 61'.1 SEQ 001801 

r\ 00011 111001'.100 11'.11'.1000001 11111111 1IIIIlli 11111111 11111111 11111111 111111\ 1 
I'.IU0 11111111 1111\1\1 11111111 11111111 11111111 11111111 1111 \111 11111000 

021'.11'.1 111001'.100 11111111 I \ I \1111 11111111 11111111 111\ 1111 11111111 11111111 
0300 II! 11111 ! 1111111 I1111111 11111111 11111111 110111001'.111 1'.101'11'100131'.1 013001111 

0401l 11111111 1111 till 1\ 111111 11111111 tlllll1l 111111! I Ill! 1111 11111111 
0!!01l 11111111 11111111 11111111 11111111 11111111 11111111 IUII1I1 11111'.1111 

0b00 11l11lll 11111111 11111111 1111111l 11111111 Ittlllil 11111111 11111111 
0701'.1 11111111 11111111 11111111 11111UI 1111111,1 11\11111 113001'.1001'.1 000111 \l 

IIlIlIl 11111111 11111111 11111111 11111111 11111 \11 J 1111111 11111111 11111111 
1100 11111111 11111111 11111111 11111111 11111111 11111111 1'101'.1000013 001'.1000111 

,~ 1200 11111111 11111111 11111111 11111111 11111111 11111111 11111111 1111111 I 
1301'.1 11111111 11111111 11111111 11111111 11111111 001011'101000 I'I1'.I01'l I'll'lA II 01'.1000111 

IJ lillie lUll I II 111 III II 11111111 11111111 II111 III IlUI!!.1 1111l1l1 11111111 
1500 11111111 11111111 11111111 11111111 1111 tI 11 11100000 00000000 01'1'1011 t1 

C' 
1600 1111 i111 11111111 11111111 11111111 Illl\ll\ 11111111 11111111 11111111 
1''''0 11111111 11111111 11111111 11111111 1111 III I Iltlllll 10000001 11111111 

2000 11111111 11111111 11111111 11111111 11111111 It 1 11111 11111111 11111111 
2 III 1'.1 111111\1 11111111 11111111 11111111 11111111 I I'll'll'! 11000 0000001/10 001'.11'.10111 

2201'.1 11111111 11111111 IUlllll I \llllli 11111\11 1\ 1 \1111 11111111 11111111 
2300 11111111 11111111 11111111 1'101'.1001'100 000\HI1'I00 0111001'.10"'0 00000000 00000111 

21100 11111111 11 till tt 11111111 11111111 1111\111 It 111111 11111111 11111111 
a!!00 11111111 11111111 11111111 lilt lIll 1111001'.101 "'1111'11111'11300 000001'100 000000"'1 

I!ue 1l1lilll 11111111 11111111, 11111111 11111111 11111111 111111 1 I 1111 I111 
i!T00 11111111 11111111 11111111 11111111 11111111 11111111 11'1000000 0000'" III 

3000 1111 i 111 11\11111 1111 I III 11111111 11111111 1111111 1 11111111 Illlt 111 
lU0 11111111 111111.11 11111111 IlIlItll 11111 III 11111110 "'1/10001300 0000001/11 

3200 11111111 11111111 11111111 11111111 11111111 1 111 I III 11111111 11111111 
3300 11111111 11111111 11111110 000000011 00001'1000 0"'"1'11/1000 00000000 00000000 

3400 11111111 11111111 11111111 11111111 11111111 11111111 11111111 I11111U 
3500 Illlil11 11111111 11111111 11111111 11111111 11111111 000"'0000 00001111 

3&00 11111111 11\11111 11111111 \I111t11 11111111 11\ 11111 1I111I11 11111111 
37"" 11111111 1111111\ 11111111 11111111 11111111 I I 111111 111001111/10 00000111 

(\, 
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40"0 Illlll\l 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
111"0 ' 11111111 11111111111 0(110000110 00000001'.1 01'.1001'101'.111 "'1'100100013 1'l00000130 1'00011"111 

4i!00 11111111 11111111 11111111 11111111 I111111I 11111111 11111111 11111111 
4300 11111111 11111111 11111111 1100001'101 000101'10100 "1010311000 01,11"1'1013110 000011'1111 

4400 1111 !III 11111111 11111111 11111111 111I1111 It 111111 11111111 11111111 
4500 l111i 111 11111111 11111111 11111111 11111111 ! 1110000 000013000 00001111 

4&00 11111111 11111111 11111111 11111111 11111111 1\ 111111 11111111 111I1111 

(\ 
47011 11111111 11111111 11111111 II lIllll 11111111 1\111111 11111111 11111111 

51'.100 11111111 11111111 11111111 111111! I I 1111111 11111111 1111 1111 11111111 
5100 11111111 11111111 1 !lllill 11111111 11111111 11111111 11111111 1I11111 r 
5i!00 11I1~1l1 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
5300 1I1IIItI 11111111 11111111 11111111 II! 11 t 11 11111111 tll11111 !'l1l1111 

5400 11111111 1I11lltl 11111111 11111111 1111 t\1I 11111111 11111111 11111111 
551'.11'.1 11111111 1111111\ III 11111 11111111 1111 1111 11111111 11111111 11111111 

5&00 11111111 11I11I1I 11111111 11111111 11111111 11111111 11111111 11111111 
5'r0" 11111111 11111111 11111111 11111111 11111111 11111I11 11111111 11111111 

~) 
&000 11111111 "100001000 00000000 00000000 01'\00"'111110 "''''1'l000 110 011000000 000O01'100 
6100 00000000 01001'1"'000 000000"'1'1 1110131'111101001 01",O001",01O 11010013000 00101'.10000 013000"'00 

6i!00 
fj. 6300 

&1100 
6500 

&600 
6700 

71'.100 
7100 

7200 

r--... 7300 

( ~ 7400 
7500 

1U0 
7700 
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AUTPTR 0010 ERR" 51>1112 M20 0162 PARAM 0021 
CHAR 01'l31 ERRY SU1 Mil3 elb3 PASCNT 0040 
CHARi 0032 !RRNM 0e24 10125 01&4 PASHSG 5057 ) CHECK QIIb4 ERROR 4463 "'3 0!55 PC\.JI' 6611P 
CHKNII 0114 ERRPC 0025 H30 e165 PC\.P 661>6 
CHKOCY 0113 ERRS 50'3'3 H15 016b PCHSG 5043 
CKCNT 01'l37 neTNO 5e36 10136 0161 POIGIT 0122 
CKEX IT le13 EXIT 5116!! Mil A156 POCT 3&65 
CKFL.AG 0054 !XUl 30~& 101110 0171'l PRINT 411bl 
CKSRV 30e0 EXIT2 3047 10156 0171 PRSPl 5171 
CKaTOI' 3el'3 EXIT3 3037 1017 0157 PRSP2 5202 
CLOt &tU Jl'F 54112 MtOT 27111 IIRSP3 521'16 
CLEl 6131 GETSW 4521 1011014 2731 PR8PII 5222 
CIoSI( &133 GOUT All!! MIOTS 213e PRT 11211> 
CNTLU 5445 HORlC 1132& MIOTC 2151'l PRTCHR 1126111 
CNVHSG 543! HUDER 0716 1011.0 AD 44"'" PRTC\. 4254 
CNVNH 3761 10101.0 11457 MSr-ADR 001\3 PRTCR 112~1 

CNVR'i' 3H3 HOLDCH 3141 M8GI'TR 37&2 PRTJI'F 4241> 
COL.MN 5e31'l MUNDS Bell& Nt"'SG 5231 IIRTHDR 4462 
COLUMN 1174& tERROR 1'l347 OCTUV 371i! PRTLF 4257 .~; 
CONTRL. 1'l217 IERRT 3650 ONES 00114 PSIE fIf.6S 
COUNT 0034 INFL.AG 3326 OP1CHK 3142 PSKF f,661 '~ 
COUNT2 0035 rOTAB 45]5 OP1CLF 2653 PST II /1&1>11 
CR 51131 IOTSEL 0e30 OPnBST 2&43 PTRIOT 0027 
CRLI' 54111 rUV!! 301& OP\.OOI 26&3 GUES !'i1l1l3 
oeCE &!1/) lSRV 0002 OPL002 271'!1 RCHECK 3tA7 i 
DBCF 6573 K8TAB 31100 OPSC%! 2675 READ QJ111 
DeRD 65'12 KI'A 3313 01)T 11022 READIC' 441'11 
DB IE '!IT!! KI"B 3221 DUTCH" 4053 READI 41103 
DUK &571 KJI'C 3246 OUTCL. 41'l1i1l READ2 111107 
DBBS '5"" KI"D 3262 01)TLJI' 4051 REAOO 4457 
DBn 65'70 K'E 3276 P10 013e READQ 4451 
DBTD fl5T1l K'I' 3232 P100 1'l143 REAOT 11500 
DEL A'{ 0333 KYBDA 3433 P10011l I'll 52 RUDU 44511 
OELAY0 0311!! KYSDU lU2 P12 1'1131 RERROR 3601'1 
DELAY 1 0346 KYBDS 3447 PU4 01411 RI!STRT A213 oj DSHSGI 4766 KV90C 3324 Pl'5 0132 RExIT 3017 
D8HSG2 IITT2 KVeOl" J200 11177 0145 RJI'\.AG 4503 
EMAT jjT\IJ0 KYBDST 3405 Pi! 0126 RGETSW 0322 
ERR ge41 LJI' !I 11110 PU0 01116 RHOLD 3123 
ERRl 541& LIERR 0125 PUll 01111 RHOLDA 3136 
ERR10 5640 LOAD 41l!!6 P3& 0133 RKCC 2605 
ERRl1 5659 LPCNT 01'311 P377 U51'1 RICRB 21113 
ERRU 5/17& LRUDT 0124 P40 U311 RICRS 2&11'1 
ERRU 5111 I. T0Q 0573 11111'10 U51 RKSF 21>1'10 
ERR111 • 5'(33 Hl 0153 P4t 0U!I RL.A 11062 
ERRl! 5.,55 H100 0172 P!!5 013& RLB Ill'll>" 
ERR1& 5777 Hl2 0160 P'57 un Rl.e 4075 
ERR2 5511 HUll 1'173 PI>0 0140 RLOC 411'13 
ERR3 5527 H~!! BU1 p7 QJ127 RLDCC 411/14 
ERR4 55116 HI TT 01Ta P'2 0141 RLOAD 41'l60 
ERR!! 5561 1012 0154 P'77 0142 RMLOAD 4105 

,J 
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RPI 4205 T00 0552 1271' i!0T5 TERR 2541 
"PCLf' 2646 T0P 0570 T27C i!11'J7 TERROR 1'101>3 
RPCL.P 2'102 T0Q 0&00 TUD 2115 TE&T0 1'11101'1 
RPOIGT 3&61'l T0R 0&20 T270A 2122 TES" 0714 
RPRHOR 4262 T0S 06i!5 TnE i! 123 TEn2 1001l 
RPFlINT 421'10 T0U 061>0 T27TAI\ 2142 TEST20 1200 
RPSU 21>70 T0V 0707 T"1)( 2137 TEST21 1227 
RPBKF 2634 TI1'W 0656 T2A 1015 TEST22 12711 
RP!'I'B 2&56 TlA 0725 TiB 1023 TEST23 1331 
RSAV! 3&45 T1HSGl 5355 TilC 103e TEST24 1400 
RT! 4011 T1MSG2 5361 T2!!M 5151 TEST25 16Aa 
RT2 401'5 'i'lMSG3 53'15 T2MI 501>7 T!ST26 i!000 
RTCF 2623 T1MSG4 51112 T2M2 5105 TEST2J 21354 
RY\.S 2631 UTAII 5447 T2M3 512" HST31'l i!i!0A ) RTPC 2626 'f2~A t2B3 UPA lU7 TEST31 2212 
RTSF 2616 T20B 1211 T2PC 1053 TEST&0 224& 
RTYPE 4000 T2t.lC 1216 T2"1'D \070 TEST61 21100 ,--. 
SAVE 1'l033 T!00 1222 T!!IIIE 1102 T!ST62 2450 
SAVEAC ]156 T2t8 1232 TUl 1132 TEST63 2417 
SELECT 3054 TUC 1243 TUIII 1044 TExtT 00115 
SELT8T 4755 T21D 1247 T2SIID 1114 TG!TSW 0UH 
SETSKP 15111'1 TiHW 1273 Ti!SPDC 1110 THOL.D 0051 
START 0210 TeilA 1 i!'77 T304 2203 THOUS 1'10117 
STARTi! 02111 TUB 1307 T30M 2210 TI(80ST 11101>1> 
SURTS 02T4 T22C !:s211 13tMI i!240 TK8FG 111107 
STARTT ,,30& Ti!lA 1334 131M2 2243 TKCC 0073 
STARTS 0303 T2U 11110 TI>0A 2250 TICRB 0075 

~~~ 
START9 02'1' T208 1 illS TI>M 2253 TKRS 00T4 :$" 

STARTII 1321>6 T24t 1417 TI>II!C 22&3 TKSJI' 1'1072 
STARTle Bi!21 T240 1431 TUA 21102 TLOAO 1'1056 
BTRONE 13050 Ti!4E 1441> T61B 24011 TLODP 01'152 :> 
BVTST 4331 T24F 14&11 TUC 2425 THI0T 0071 (l 

StUTCH 13020 T24G 1471> T610 2430 THLOAD 0060 ~ Tau 0415 T24H 11103 HI! 2436 TPCL.F 011'13 
TeAB e42e T245 14'77 T61F 21145 TPCLP A11'16 
TIlAC 1'1111'13 T24SA 150'3 Tbi!A 2462 TPFLG AI'I53 
T08 043i! T24SS 1512 Tue 24'70 TPOCT 0123 
TeC 0435 T211SC 1504 TII3A 2511> TPRHOR 00&2 
TIllE 1'456 T25A 1630 T&3! 251'l7 TPRtNT 01'&1 
TaF 011t.! U56 1665 T63C 2526 TPSIE 0105 
TBH 1'l4'72 T!5C 1701 TI>30 2532 TPSKF 0\t'12 
TBI !!l4T5 T25D lUi! TI>3E 2531> TPne 11104 
TBK 0510 T25E 1715 TARPTR 0l'1li\ TREAD 4111'10 
T0L 0517 T25F IT!' TAT 4111'l0 TREAM 1l\12 
TBH IlIS32 T25G ITIIIl TCHiR 5244 TRONE 1'10'H 
T0MIOT 0531> T2'5S ITA!! TCHECIC 00&4 TSEL 341>5 
T0MSG0 5250 T2U 200] TCHICNR 4520 TSEL1 3542 /) 
T0HSGl 5270 T21>8 2005 TCKOUT 4510 TSEL2 3552 
TI'lHSG2 530i! T2&C 2007 TCKSRV 01i!0 TSI!L.CT 1'1067 
TI1IMSG3 5320 T21>D 2037 TCNVRT 0lIT TSELlC 3555 
TBHSGII 5335 T26TAB 2047 TOELAY 011& TSTNM 0023 
T0N 05113 T2TA 2057 T~N! 0U5 TSTNO 5020 



• 

~'. ill " 

TSTPTII 
TUT 
TTeF 
TTLS 
TTPC 
TTSEL 
TTIF 
TTYIN 
TTVPI! 
TYPE 
WIDTH 
WTMSG 

0042 
00T0 

I'll"" 0101 
011'10 
0110 
007& 
3325 
0055 
445'S 
0026 
4117 

ERRORS DETECTI!D. 0 

L.INKa GENERATED. 12 

RUN .. TIME I 16 SECONDS 

3K COR! USED 

SEQ ",,,,aa 
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