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THIS PROGRAM IS DFSIGNED AS A MAINTENaNCE AID FOR 
FltLD SEFVICE PERSONEL. IT WILL VFRIFY THr PROPEP OPERAtION 
OF A COMPLET~ COMMUNICATION LI~K FROM ONE pDP-11 
SYSTE~ TO ANOTHE~ OR TO A COMwU~lCATI~H T~sr ClNTER, 

THIS PROGRAM MUST BE USFD IN CO~JUNCTJON WITH ThE INTERPROCESSOR 
TEST PROGRAM(OlITP) ON A PDP." SYSTrM WITH A Dt-li INTE~FACE. 

2,0 REQUIREMENTS. 

2,1 EQUIPMENT 

A. POP-lt SYSTEM WITH 4K OF CORl, 
S. A DHCll COMMUNICATION INTf.RfACE, 

41( or CORE" 

3.0 LOADING PROCEDURE 
THIS PROGRAM IS IN ABsOLUTE fORMAT. 
THE ASS LOADER MUST SF. USED TO LOAD THE PPOGRAM. 

4.0 OPERATING pROCEDURES. 

A. TWO METHODS OF ENTEPING P~RAMETER~ ARE PROVIDED 
1. LOAD ADDRESS 200 AND START TO ENTfR PARAMS FROM CONSOLE TTY, PROCEED TO SECTION B. 
2. LOAD ADDRESS 200 AND SET SWITCH REGISTE~ BIT 15 BEFORg 
STARTING TO ENTER PARAMS FROM CONSOLE shlTCHES, PROCEED TO SECTION C. 
*THE PROGRAM MAY BE RESTARTED AT Loe '04 (ONCE PARAMETERS HAV~ AL,pEADY BEEN SELECTED) 

8, CONSOLE DIALOGUE PARAMETER INPUT (CURRENT VALUES FOR PARAMETERS ARE FOUND IN OVERLAY) 

I, THE PROGRAM WILt T~pEOUT TBE NAME OF THE VARIABLE OVERLAY, 
A. IF YOU WIsH TO SETUP JUST tHE INDICATED OVERLAY, TVPE A CARAGE RETURN 
B. IF YOU WIsR TO sETUP A DNtl, TyPE IN DN. 
C, IF YOU WISH TO SETUP A DM11BB, TYP~ IN DMS, 

IF ON OR D"B WAS TYPED IN STEP t AeOVE THEN THE BUS ADDRESS, 
VECTOP ETC, REFER~D TO IN ST~DS 2 THRU 7, PERTAIN TO THE DN11 OR OMSB. 

2, THF PROGRAM WILL TYP~ THf OFf~ULT aUs ADDPESS Of THE INT~RFACE UNDER TEST. 
A. TYPE A CA~. RFTUpN TO USf DEfAULT BUS ADDRESS 
B. TypEIN ACTU~L BUS ADDRESS 

3. THE PROGRAM WILL TYPf OUT THE DFr~ULT VECTOR ADDRESS 
A. TYPf A CAF. RFTUR~ 10 USE DEFAULT ADDRESS 
B. TYP€IN ACTU~L VECTO~ ADDR~SS 

4. lHE PROGRAM WILL T~PE O~T THE OFfAULT INTERFACE PRI0RTTY 
NOTEZ 2~0=PRIO 4, 240=P~IO 5, l~M:PRIO 6, ETC, 
A. TYPE A CAR. FFTUPtJ TO USE DEFAULT VAL.Uf': 
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b. TYPEIN ACTUAL VALUE 

5,. THf, PROGRAM wJ LL TYPEOUT THE OtFAl1LT VALUr. Of PAP-At".l 
l~ REQUI~ED Ry T~g ISR.(S£E SECT. 1~.0 t~ OVERLA~ LISTING FON P~~AM~lER D~SCFIPtION) 
1\ • lYPf:': A CAP. RF.TURN TO USE DEf' A ULT VAL HE 
B~ TypEIN ~CTUAL VALUE 

6. THE PROGRAM WILL TYPEOUT THE nEFArLT VALUE OF PARA~#2 
IF ~EQUI~ED By THE ISR. 

A. TYPE l CA.i<. RE.TUpN TO USE DEFAULT VALtJE 
B. ENTER ACTUAL VALUE 

7. THE PPOGRA.M WILL TYPEOU1 THt:; nEFAULT VALtlE OF PARAM#3 
IF REQUlRED SV THF. OVERLAY. 

A. TYPE A CAR. RETURN TO USE DEFAULT VALUE 
THE ON-11 WILL USE PARA~ #3 AS THE. TO DIAL. 
IF USING A MODE~ WITHOUT AUTOMATIC HANDSHAKING, 
THE NU~BER MUST !ERMINATE WITH A 
"END-OF.~UMBER" CHAPACTER (I>. 

B, ENTER ACTUAL VALUE. 

9. THE PPOGRAM WILL RETURN TO ST~P 8' If THIS SETUP 
WAS FOR DN11 OR DMI18B. 

9. THE PROGRA.M WILL REQUEST rH~T SWITCH REGISTER BE SET, 
A. SETUP SWITCH FEGISTER AS SPECIFIED IN STEP D. 

AND TYPE A CAP. RETURN. 

NOTfl IF ANY CF THE ABOVE ITF.~S 2 THRU 7 WERE CHANGED BY ENTERING 
NEW V~LUEs,THE ~EW VALUE ~ECOMEs THE DEfAULT VALUE FOR SUBSEQUENT 
RF.STARTS Of TBE PROGRAM. 

PAGE: 0~~3 
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C. MANUAL PA~AMETE'RJNPUl' FROM SWITCH RF:GISTER 
I, THI PROGpA~ HALTS FOR ISP(I~TFPFACE S~RVICl pOnTINE) SPFClflCATION 
SWR14aS[TUP DM-tIB ISR 
S~R13=SETUP ON-11 ISR 
SWR=0~0~0~=S~TUp vAPIABLE lSR 

2, THE FOLLOWING H~LTS ARE ~EPEATEO FOR EACH lSP SPECIfIED. 
SETUP SEQ1TENC~ IS: DN11,D Mtl-8B THEN VAPIABLE OVERLA¥, (EACH ENTRY SET SWICHES tHEN NIT CONTINU~ 
A, HALT FOR PUS ADDRESS or INTFRPACE 
S, HALT FOR vECTOR ADDFlSS Or INTERFACE 
C, HALT FOR PRJORITY OF tNTEPFACE 
D, ~ALT FOR INT~RFAC~ PARAM .1 (S~E SECT, 10.0 IN OVERLAY LISTING FOR PARAMETER DlSCPIPTION) 
E, HALT rOR INTERFACE PARAM #2 (DNtl AND DMBA PARAMETERS ARE DISCUSSED IN SECT. 10.0 or TH~ MON 
F. GO BACK TO STEP A IF THIS SETUP WAS FOR ON OR DMS, 

3, HALT FOP OPEPATIONAL SWITCH SETTINGS. (SEE STEP D.] 
A, PRESS CONTINUE TO START TESTING 

8fFORE JTTEMPTING TO RUN T~tS PPOGRA~, THE OPERATOR MUST 
ACCE~TAIN THE COMPLETE COMMUNIC~TI0~ LOOP AND PROC~EDURE5 
TO BE USED, INCLUDING THE TypE or MODFMS, THE TYPE OF 
INTERFACE BEING USED AT THE OTHER CPU AND THE MOOF.S OF OPERATION, 
DATA AND PARAMETERS TO BE USED AT EACH CPU. 

THIS WILL FEQUIRED VOCAL COMMUNICATION WITH THE OPERATOR 
AT THE OTHER CPU UNLEsS ITS CONFIGURATION AhD OPERATION 
ARE FIXED AS A TEST CENTER. 

AFTER OETER~INING THAT THE EQUIPMENTS ARE cOMPATIBLE ~ND 
AGpEEING ON THE MODE AND VARIABLt PARAMETERS TO BE USFO, 
THE SYSTEM WHICH Is TO RECEIVE DATA FIRST SHOULD BE 
LOADED AND STARTED, IF THE MODFM bFING USED ON THIS SYSTEM 
HAs AN AUTOMATIC ANSWER FF.A1'URE, IT SHOnLD BE ENABLED. 

THE SYSTEM WHICH IS TO TRANSMIT FINS! SHOULD THEN ~E LOADED 
AND STARTED AND tHE CONN~CTION ESTABLISHED EITHER MANUALLY 
OR AUTOMATICALLY (VIA DN-11). 
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D. OPEPATIOhAL SWITCN SETTlhGS, 
SW15=1 !-IAt.1 ON FRIWP 
SW14=t SINGLE PASS 

SW14 ~AS NO EFFFCT IF SW~4.0 
SW11=1 I~H181T FRPOP TYPEOU'S 
SW12=\ TNMIBlr ALL ~YP~OUTb EXCEPT EPPORS 

IF SW12=0 AND SW04=1 END PASS IS T~P~D 
AND TRANSMITTEO/FECEIVED DATA IS TyPED, 

SWl1=1 USE PFlVIOllSLY SP(o,ClfU:D DATA 
SW10=1 DATA SFLECT (~lTH SW~9) 
SW09=' DATA SELECT (WITH SW10) 

00=1 GET DATA rpOM OPEF~TOR 
01=1 TEST MFSSAGE .1 ($A QUICK BROWN FOX) 
10=1 TEST MESSAGE #2 ($8 NUMERICS) 
11=1 TEST MESSAGE ~3 ($C COMT~ST/QUrCK BROWN FOX/NUMERICS) 

SW09=1 TRANSMIT RECEIVED DATA (l~TrRNAL LOOPRACK ~OOE) 
SW07=t 00. NOT TEST RECEIVED DATA 
SW06=1 MONITOF TRANSMITTE6 DATA ON CONSOLE TTY,* 
SW0S=t MONITO~ RECEIVED DATA ON CONSOLE TTY.* 

* IN MAN! CASFS, NOT ALL DATA wILL APPEAR ON THE CONSOLE 
TTY. THIS IS ESPECIALLY TRUE WHEN THE COMM INTERFACE IS 
FUNNING AT A FASTER BAUD THAN THE cONSOLE, BUT EVEN AT EQUAL 
OF S~OWER BAUDS, ALL CHARACTEPS ~AY NOT APP~AR ON THE CONSO~E. 

SW04=t RETURN TO YONITOR FOR E~D nASs 
W~EN SW04=0 PPOGRAM LOOPS IN THE OVERLAY NEVEP RETURNING TO THE MONITOR. 

SW03-1 INTERNAL LOOPBACK ~ODE 
SW0281 EXTERNAL LCOPSACK ~ODE 
SW01=1 ONE.WAY.IN MODE 
SW00=1 ONE.WAY.OUT ~ODE 
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THIS PROGR~M HAS BEEN MoorFIED 10 RtTN O~ J PROCFsSOR W1TH OP wITHOUT 
A HARDWARE SWITCH REGISTEP, WHE~ FIRST ExrCVTfD THE PROGRAM TEsts 
THE EXISTENCE OF A HARDwARE SWITCH REGISTER. If NOT FOUND A 
sOFTWAPE swITCH REGIST~R LOCATI0N (swPEG:LOC, 116 ) IS DEFAULTED TO, 
IF THIS 15 ThE CASE, UPON YXlCUTION r~E CONTENTS Of THE SW~EG ARE 
DUMPED IN OCTAL ON THE CO~SOLE TTY ANO ANY CHANGES ARE R~QUESTED 

(IE) SWP~X1XXXX NEW: 

pOSSIBLE RESPONSES ARE. 

1 .. 
20 

<CR> 
6 DIGITS 0-7 

IF NO CHANGES ARE TO BE MADE 
TO REPR~S!Nr TN OCrAL THE NEW SWITCH REGISTER 
VALUE ,LAST DTGrT FOLLOWED BY <CR>, 
TO ALLOW REENT~RING VALUE IF ERROR IS COMMITTED 
~EYrNG IN SWREG VALU~, 

BUILT INTO THE PROGRAM TS THE ABILITY TO DyNAMICALLY CHANGE THE 
CONTENTS Of SWREG DURING PROGRA~ EXECUTION, BY STRIKING -G 
(CNTL G) ON CONSOLE TTY THE OP~PATOP SETS A REQUEST FLAG TO CHANGE 
THE CONTENTS OF SWREG, WhICH IS P~OCE5SFD IN KEY AREAS OF THE PROGRAM 
CODE (IE) ERROR ROUTINES, AFTER HALTS END OF PASS, AND OTHER 
APPLICABLE AREAS, 

IF OpERATOR SPECIFIED DATA WAS INnICATED, THE PROGRA~ wILL TYPE A 
REQUEST FOR THE DATA, DATA MAY BE ENTF.RED AS ASCII CHARACTERS OR OCTAL CODE. 
T~PE IN THE DATA TER~INATED WITH A CR, OCTAL CODE MAY BE ENTERED BY TYPING AN 
-CUP ARROW) FOLLOwED BY THE OCTAL COD[ (IN THF RANGE 000 TO 317) 
SEPEFATED BY SPACES AND TEpMINATED BY -cur ~RPOW). 

I,E, AaCD~ ~00 123 3"· EFG (CAR,pETURN) 

A TYPICAL SWITCH SETTING FOR HALF-DUPLEXs003150 THIS SETTING USES 
INTERNAL LOOPBACK MODF, LOOPS IN OVERLAY, MONITORS TRANSMITTEO AND RECEIVED 
DATA ON THE CONSOLE TTY, ANO TlST~ RECEIVED DATA USING TlST MESSAGE '3. 

A TYPICAL SWITCH SETTING fO~ FULL-OUPLEX:003144 THIS SETTING 
IS THE SAME AS ABOVE EXCEPT IT USFS THE EXTERNAL LOOPBACK MODE, 

ALL STANO~RD MESSAGES(TEST ~ESSAG,S 1-3) ARE PRFC'OED BY 2 FILL CHARACTERS(177), 
AND APE YOLLOwED PY J CR(015), IJF(~12),P~CEIVF. TE~MJNATING CHAPACTER(001), 
4 FILLS(177), A~D A TRA~SMJT TE~MTNATING CHAR~CTER(000). DURlkG TRANSMI5SI0N, 
WHEN A ~0~ CHARACTEP IS SEEN THF TRANSMJSSION 15 STOPPED,DURING RECEPTION, 
WH~N A 001 CHARACTER IS RECEIVlD, THF R~CEIV[P IS SHUT OfF, 
IF THF MESSAGE WAS TNPUTED B\ THF OP~PATEP, THE TERMINATING CHARACTERS ARE ADDED. 
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TF.ST ~;onfS 

1. THE OVEPLAY WAITS TO kEC~IVE A MES5~Gl (TfR~lNATLD Ry (001») 
2. VERFIF.S T~r DATA AGAINST THE ~A1A SELECTED BY SW09 AND SW1~(SW7=0) 
3. TRANSMIT THE nATA SFLf.'CTE£' R~ S Wk';9 AND SWH~ (51'18=0) OR 

'rRANSM.IT 'J'HF. PlcrIVED OAT! (Swe=l) 
4, RETURNS TO MONITOR FOR "E~D PASS" (5W4=1) OR 

GO 10 STEP 1. (SW4=0) 

~XTERNAL LOOPBACK ~ODE 

1. THE OVEpLAl SETS REQUFST TO SEND 
2, W~IT rOR CLEAR TO SEND 
3. TRANSMITS ~NE SFLEC1En DATA 
4. RESETS REQUEST TO SEND 
5. ~AIT FOR ~~SSAGE TO bE PECEJVED 
6. VERIfIES T~E DATA (SW07=0) 
7, RETURNS T6 MONITOR FOR "END PASS", (SW04cl) OR 

GO TO STEP I(SW04=0) 

1. THE OVFRLAr WAITS FOR MESSAGE TO BE RECEIVED, 
2. VERIFIES THE DATA(SW~7.0) 
3. RETURNS TO MONITOR FOR "E~D PASS"(SW04=1) OR 

GO TO STEP 1 (SW04=0) 

ONE-WAY-OUr lotODF: 

1, THE OV~RLAY SETS REQUEST TO SEND 
2. WAITS FOR CLEAR TO SEND 
3, TRANSMlTS SF-LEeTED DATA 
4. RETURNS TO MONITOR fOF "END PASS", (SW04=1) OR 

GO TO STEP 1 (SW04=0) 

E. THE OVERLAY IS THFN ENTERED AND ~ CONNECTION ESTA~LISHED EITBER 
MANUALLY OR AUTOMATICALLY, 

IF ONE-wAY-IN OR INTERNAL LOOPSACK MODES APE SELECTED. 
THE OVEPL~Y WILL ~ET DATA TfpMINAL READY AND WAIT FOR DATA, 

IF ONF-wAy-OUT OR EXTER~AL LOOPBACK MODES WERE SELECTED, 
THE OVERLAY WILL sE1 DATA TEFMJNAT. READl AND REQUEST TO SEND. 
TH~ OVEPLAl WILL THEN wAIT fOR CLEAR TO SEND SErOPE ATTEMPTING TO 
TPANS"'IT DATA. 

THE PROGRAM W1LL PRINTOUT A "WAITING FOR CLEAR TO SEND" 
MESSAGE AND T",E CONTENTS OF THE XMIT CSR EVERY 6tt SECS, 
UNTIL CLEAP T0 SEND IS ASSERTED. 

PAGF..I lr:wIc17 
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t, If S~04=0 THE OV~pL~Y ~JLL CONTINuE Tn 
TRANSMIT/~t.CE,lvE PATA, 

IF SW04=1 THE OVFRL~Y WILL PtTURN 
TO THE MONITOR ~NO TYPF "END PASS". 

IF 80TH S~04~1 AND SW14=1, THE P~OGRAM WILL R~QUEST 
NEW INTERrACE PARAMS ArTER ONE PASS OF THE SELECTED 
TEST MODE, 

TEST EXECUTION ~AY BE INrERFUPTE~ BY TyPING THE FOLLOWING 
CHARACTERS ON THE CONSOLE TTY. 
LINE FE~O = RESTART PROGRJM AT LOCATION 200, 
QUESTION MAR~ = ppINTOUT fI~ST 8 WORDS OF INPUT BUFFEP.(ASCI}) 

THEN TYPE EITHERI 
*WXXXXXX TO PRINTOUT THE 8 WORDS 

AT Loe xxxxxx, 

*SXXXXXX TO PRINTOUT THE 16 SyTES 
AFTER Loe IXXXXX, 

TO CONTINUE 

PpOGRAM MUST 8£ R€STARTED AT 200 AFTE'R PRINTING, 
CARRIAGE RETURN = RESTART AT REQUEST FOH NEW OPER~TIONAL SWITCHES. 

5.0 PROGRAM AND lOR OPERATOR ACTION 

IF THE OPE~ATOR WISHES TO MANUALY EXA~INE THE TRANSMIT OR R~CEIV~ 
BUFFERS, DO T~E FOLLOwING, TO FIND TH~ STARTING ADDREss OF THE RECEIVE 
BurrER, LOAD ADDRESS 11020 AND EXAMIN~. TO FIND THE STARTING ADDRESS 
OF THE TRANSMIT BurFER, LOAD ADDR'SS t1022 .ND EXAMINE. 

5.t NORMAL HALTS 
SEE SECTION 4, 

6,0 ERRORS 

6,1 EPROR REPORTING 

THE ONLY ERROR REPORT FROM THE CONTROL PROGRAM OCCURS IF THE 
IN!F.RFACE SPECIFIED IS NOT LOAOFD. 

IF DATA IS R[CEIVED AND SWITCH 7 (NO nATA cOMPARE) 
IS RESET, THE DATA WITL 8F CO~PJ~[D A~AINST THt PP~SELECTED 
OATA AFTER A LINE FEED CHARACTER 15 RECP-IVED. IF THERE IS A 
MISMATCH, THF FOLLOWING ~RROR FEPOFT IS PRINTEDI 

RECEIVED DATAzRR~FRH 
DAT~ SriOULD 8F TTTTTT 
OAT~ COMPARE ~R~ORJ BAD DATA=BBB GOnD DArA=GGG 

wHERE RprHH~R IS THE RFCFIVE SOFfER (UP TO 512 CJ.lAH~CTE~S) 



Di~C1t ITEP OVERL~Y NArYl1 3~)C1J46) t1 •. JnL.77 12139 J"Ar,E 10 
DID MO.Pll lS-MAY-77 1112B 

TTTTTT IS T~E TRANSMIT PUFFfH (UP TO ~12 CHAFAC1~PSl 

BBb IS THP, RAD nATA CHAPACT~~ 
GGG IS THE GOOD DATA CHARACTER 

IF THE JNTERFACE D~TECrs A DATA ERROR, THE fOLLOwING 
WILL BE P~lNTED BEfORF THE DATA IS COMPAREDI 

THERE WAS A PECEIVE~ ERRO~. RECEIVER nATA REGISTER =XXXXXX 

wHERE XXXXXX IS THf CONTENTS OF THE R~CFIVEP DATA REGISTfR 
THE LOW BYTE IS THE DAtA, AND THE HIG~ BYTE IS THE ERROR 81TS. 

IF A RECEIVE TERMINATING CHAPACTl~<00t> 15 NOT D£T[CTED 
WITHIN 512 CHARACTERS A "BUFfER FULL" P~INTOUT ~lLL OCCUR. 

7,0 RESTRICTIONS 

THE OPERATION OF THIS PPOGRAM PlQUIRES COORDINATION BETWEEN 
THf. OPERATOR AND THE OPERATOR OF ANOTHER PDP-11 SYSTEM 
UNLESS ONt Or THE SYSTgMS IS ALWAYS OoERATING IN A FIXEO 
MODE, THE FOLLOWING T'PLE LISTS THE VALID COMBINATIONS I 

CPU .1 
ONE-WAY-OUT 
ONE-WAY·IN 
EXTERNAL.LOOPSACK 
INTERNAL.LOOPBACK 
EXTERNAL.LOOPBACK 

CPU .2 
O~E.WAY·I~ 
ONE.WAY-OUT 
INTERNAL.LOOP8ACK 
EXTERNAL-LOOP8ACK 
EXTERNAL.LOOPBACK (JI"ULL Dl1PL~.X) 

WHEN THE CO~MUNICATION LINK INVOLVES MOOEMS THE FOLLOWING 
RESTRICTION APPLY, 

IF RUNNING IN rULL DUP~EX MODE BOTH SYSTE~S 
MUST BE IN EXTERNAL LO)P SACK MODE. 

sOTH SYSTF.MS SHOULD BF. RUNNING IDENTICAL ROUTINES, 
EXAMPLE. 
sWITCHES 14,13,7,4 SHOJLD BE THE SAME 
ON BOTH CPU S 

IF DROGRAM IS WAITING IN A SCAN ROUTINE AND TYPES OUT 
A "WAITING MESSAGE",I' AN INCOMING ME~SAGr. STARTS DURING 
THE TYPE OUT, IT WILL ~E LOST BlCAusE THE TypF,OUT PRIORITY 
IS AT LEVEL 7, THIS WJ~L RESULT IN OVEFRUN OR SILO OVFR­
RON EPRORS, DEPENDING )~ T~E DEVICE,T~ AVOID THIs SITUATION 
RUN WITH SWITCH 13 UP. IF OVERRUN DOE~ OCCURE DU~ING A 
TYPEOUT THE PROGRAM SHJULD BE FESTARTED, 

IF USING AN ASyNCRONOuS DEVICE, ~ODEM~ AND THE 
MAyNARD TEST STATION A~n INITALIZE oors NOT CLEAR THE 
CONNECTIO~ (EXAMPLE lH! DJll) IF THE oRnGRAM IS RESTARTED 
IN THf MIDDLE OF A MESSAGE AT Loe 2e4 OR BY HIlTING CP 
~N IMMEDEATE E~ROR ~Es~FRO~ ~AYNARD Wl~ RE­
CEIVED, TrUS IS SFCAUSF'? rESl STATTON I!F::;'"itLL LOOKING 
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rop THE RlST OF THF yNTERUPTFD ~ESSJ~E. TO AVOJD 1HJ5 
ERROk , RFSTA~T P~O~FAM ONL~ AT THE END or THE M~SSAGF 
CURRENTLY BEING TRANS~ITT~DQ 

8,m MISClLLANEOUS 

ITEP WAS CH~CKEO OUT USING THE FOLLOWING SELL TELEPHONE MODFMS. 
202A (HALF.DUPLEX SYNrHPONOUS 2000 BAUD) 
202C (HALF.DUPLEX ASYNCHRONOUS '20~ BAUD) 
103A (FULL-DUPLEX ASYNCHRONOUS 110 BAllD) 

9.~ pROGRAM DESCBIPTION 

9.1. THE DMC11 INTERFACE SERVJCE PAR~MS ARE SETUP, AS SPECIFIED BY THE OPERATOR, 
BY THE TTEP CONTROL PROGPAM, 

TIME. PROVIDtS A MEANS or MEASUBING ELASPFD TIME, IT IS INCREMENTED 
EVERY SECOND BY A CLOCK INTERRUPT ROUTINE IN JTEP. 

9.~! WHEN THE OVERLAY IS FIRST ENTEPED BY tTEP AT LOCATION STARTa, 
THE CONTENTS or THE SWITCH PEGISTER ARE srOBED IN REGISTER ~. 
THE MODE AND DATA SELECTIONS ARE FIXED ~T THIS TIME AND CANNOT 
BE ALTERED WITHOUT RETUPNING TO THE CONTROL PROGRAM. 
THE INTFRRUPT ~ECTORS AND VARI~8LES ARE THEN SETUP. 
THE SELECTED ROUTINE DETERMINED BY THE MODE IS THEN ENTERED 

9,3 THE OVEPL~~ THEN LOOPS IN ROUTINES. SOWI ,IF "ONE WA~ IN" MODE 
WAS SELECTED. SOWO,IF "ONE WAY OUT" MODE WAS SELECTED, 
SIL8, IF "INTERNAL LOOP BACK" MODE WAS SELECTED. 
,XLB,IF "EXTERNAL LOOp PAC~" WAS SELECTED, 

9.]1 SOWle IN THIS ROUTINE THE ~!CEIVER IS INITIALIZED A~D PROGRAM 
LOOPS WAITING FOp THE RECEIVER TO FINTSH.lF NOTHING IS PECEIV10 
FOR 60 SEes A "WAITING" MESSAGE Is TYpED. WHEN THE RECEIVER IS 
OONE,THE PROGPAM rHF.C~S DATA IF SWITC4~$ PERMIT,ANO TYPES END 
PASS DEPENDING ON SWITCH SETTINGS, 

9.32 SOwo, THE TRANSMITTER IS INITIALIZED AND PROGRAM LOOPS 
WAITING FOR T~ANSMITTFR TO FINlSH,A "WAITING" MESSAGE IS TYPED 
EVERY 60 SEeS IF THFRE 1& Nn ACTION, wHEN THE TRANSMITTER IS 
DONE, THE PROGRAM EJT~EP LOOPS BAC~ TO $OWO OR TYPES END PASS 
DEPENDING ON SWItCH SFTTINGS. 

9.3:1 SILSI THE PECEIVER IS rNITIALIZED AND PPOGRAM LOOPS WAITING FOR 
RF.CEIVrR TO fINISH, A "WArTING" MfSSAGE IS TYPEO EVERY 6~ SEC 
If NO ACTION, ~HEN RECEIVER IS OONF PROGRAM CHECKS DATA IF SWITCH 
sETTINGS PERMIT, AND rHO P~SS 15 tYPED IF' SWITCH SETTINGS pERMIT, 
THFH THE TFANSMITTER IS INITIALIZED, ~ "WAITING" MESSAGE IS TYP~D 
EVERY 60 ~tC IF NO ACTION, WHE~ TRANS~ITTER 15 DONE PROGRAM REf URNS 
TO START OF ROUTINE, t$ILR) 

9.J4 $XLBa l' IN "AL~ nUPLEX T~l TRANSMJTT~R IS INITIALIZEOi 
A "WATTING MESSAGf IS TYPFD EVERY 60 SEC IF THERE IS NO ACTION 
NH~N THF TRANSMITTER JS DONE THE RECEIV'~ IS INltIALll~D 
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,A MWAITI~G" MESS~GE IS TiPED EVE~Y bP SEC JF IHERf I5 NO ACTION. 
WHEN THr R.E.CErVER IS OONE,DATA 15 c.:HEC~fD If SWITCH SF.TTItJGS 
pfRMIT AND END PASS IS Typ~D IF SWITCHES PLLOW.THE PPOGPA~ NO~ 
pEPEATS CYCLE STARTTNG Al $XL~. 
IF IN FlTLL DUPLEX THE ;{gCE:IVEP AND T"'~.NSMITTER APE INITIALIZED 
, A -wAITING" MESSAGE [S TYPID F.VFRY ~0 S~C IF THE~~ IS NO 
ACTION. WHEN 80TH THE ~ECEIVE~ AND TR~~SMJT1~R ABl DONE,DA1A IS 
CHECKED, END PASS IS TtPEn ~Nn FFOGRA~ LOOPS TO SXLR U~PENDING 
ON THE SWITCH SETTINGS. 

9.4 THE RETUR~ TO MONITOR ~OUrINl FOR tHO P~SS AT EOPI 
LOCKS OUT INtERUPTS AN) SAVES THF TRANSMITTFR INTERUPT E~ABLE 
SIT AND ALL GFNERAL RE3ISTlRS. IT THEN RETURNS TO THE MO~IrOR 
TO TYPE "F~D PASS~. THE MONItOR CHECKS SW14 IF UP IT RETUPNS 
10 ENTEPI, OTHERWISE If PESTARTS THE PROGRAM. 

9,5 ENTE~I IS ENTgRED FROM THE MONITOR AFTER TIFtING "fND PASS", 
IT pESTORFS THE GEhERAL REGISTEPS AND THE TRANSMITtER CSR 
AS SAVED IN ~OP, THE DELAY FLAG IS SET AND PPOGRAM PETURNS TO 
THE SCAN ROUTINE(O~o,OWI,IL~,XLS) ~HERE IT CAME fROM, 

9.6 TH~ INITIALIZE TRANSMIT SU8ROtlTINE AT STARTXa 
SETS UP THE INTERrACE A~D POINTERS NECESSARY TO 
INITIATE A TRANSMIT OpERATIOh. 
AFTER SETTING "DATA TERMINAL READY" AnD "REQUEST TO SEND" A CHEC~ 
15 MADE ON PARA M2 TO DETERMINE If HALF DUPLEX OPERATION 
wAS SELECTED BY THE O~ERATOR. If IT WAS, THE 
SUBROUTINE WAITS FOR CLEAR TO SENO. 
A 'WAITING rop CLEAR TO SEND' PRlNTOUT OCCURS 
EVER~ 30 SECONDS UNTIL CLEAR TO SEND IS ASSERTED. 

THE INITIALIZE RECEIVED SUBROUTINE AT STAPTRI 
SETS UP Tij~ INTERFACE AND pOINTfPS NECESSApY TO 
RlCEIVE A MESSAG~. 

THE T~ANSMIT INTERPUP1 ~EPVICE FOUTI~E, 
AT XIS~I, IS ~NTEREO vIA TRiNSMJr I~TrRPUPTS 
FROM THE INTERfACE. 
A TEST Is MADE TO SEE IF THE LAST CHARACTER 
TRANSMITTED WAS A NULl, (ALL ZE~OS) CHI\~ACTEP. 
IF IT WAS, TH~ TRANSMIT LOGIC IN T~E INTERFACE 
IS RESET AND THE TRANsMIT COMPLFtE FLAG Is SET. 
AT XISRll THE NEXT CHhRArTER Is TRANSMITTEO 
AND PRINTED ON THE TT" n" THE MON 1 TOR TRANSMIT 
SWITCH IS SET. 

TH~ RECEIVl INTEFRUPT SERVICE ROUTINE 
,AT RISRz, 15 ENTERED VIA RECEIVER INTERRUPTS 
FROM THE TNTERFACE. 
THE RECEIVED CHARACTE~ IS STOPED IN 
THE INPUT BUFFER AND PPINTED ON THE TTY IF 
TliE MONtTOP RECEIVER :;WITCH IS SFT. 
IF THE INPUT BUFFEP 1;3 YHTJl." 1\ ~ EWFFEP FULL' 
PRINTOUT WILL OCCUR. 'rHIS INDICATES T~AT A 
LINY FEED C~ARACTER WlS NOT PFCOGNIZfn 
I~ THE RECEIVED DATA:~N 1~00 CHAPAC'TEI} 
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IF ThE RFCEIVFD CHARACrE~ IS ~ LIN~ f~~n, 
TH~ ~EC~lVEO LOGIC IS RES~T AND THE 
R~CrIVE CC'H>1PLFl'e; FLAG IS SFT. 
IF A 'RECEIVE fRROh' IS DETECTED AT RrS~a, THE 
CSR A'JD DRiR ~ILL BE SAVrD /!~D PPINTED onT 
ArTER THE COMPLETE MESSAGE HAS BFtN prCFIVEn. 

9,10THF. DATA TlS1 st'BPOUrtNE 1\1" TEST[), IS 
ENT~RED A~TEk A COMPLETF MgSSAGE HAS ~EEN 
RFCBIVEO. 
IF A 'RECEIVF ERROR' HAD 8E~N DfT~CTEn, 
THE CONTENTS OF THE 'RECEIVE BUFfiR' l\T THE 
TIME THE EpROR OCCURRFD W1LL BE PRINTED, 
THE DATA IS COMPARED U~TIL A 'ALL ZEROS' 
CHARACTER IS RECOGNIZED, 'FILL' (ALL ONES) 
CHAPACTFRS ARE IGNOREO, IF A MISMATCH 
IS DETECTED, THE COMPLETE CONTENTS OF THE 
INPUT BUFFER ANO GOOD DATA IS PRINTED, 

'0,0 pARAMETERS FOR THE DMClt 

'0" t 

DZOMOA PROVIDES TH~FE TESTS FOR THE OMC-11, SELECTABLE BY 
THE PARAMFTEp LOC~TION5 PROVIDED IN ITEP, THE tHFEE 
TESTS AREa 

1.) 11 INK T~:ST' 

NOR~AL ITEP OpE~ATION, THE ONLY RESTRICTION 
IS TT MUST BE DMC TO DMC. IT IS NORMAL TO GET 
SOFT ERRORS OURING THE LINK TFST, THE PAR~M~TERS 
FOR THE LINK TEST ~RE AS FOLLOWS. 

PARAM.l IS ~OT USED (0) 

PAPAM'2 FULL/HALF DUPLEX SELECTION 
81T0 • 0 HALF DUPLEX 

• t FtJL'fJ DUPLEX CDF.:FAtJLT) 

PARAM.3 IS NOT USED (t77777) 

10.2 2,) SFCONnARy MOD~ TEST 

THIS TEST CHECKS THE SECONDARY STATION DELAY. 
IF RUNNING THIS T~ST, EXTERNAl LOOP BACK IS 
T~E ONLY LEGAL Moor or OPERATION, ALSO BOTH 
DMC-l1-S ~UST HJVE HALF-OUPLEX SELECTED AND THE 
SECONDARY MODE PIt SET I~ THE PARAMETER WORD. 
AnDITIONALLY ONE DMC IS SET TO BE THE SgCONOARY 
STATION AND THE OTH[R T~E PRI~AR\ STATION, 
AGAIN IT JS NO~MAL 'TO GET SOFT EHROPS DtTlnNC 
THE SECONDARY MODE TEST AS IN THE LINK TFS1, 
THE P~RAM~TERS FOR THE SECONDaRY MQDl TE6T 
ARE: AS FOLLOw~: 
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PAP~M'l 15 NOT USlO (~) 

P~RAM~2 SFCONOARY MODE TF.ST S~LECTI0N 
BIT0 II: 0 H~LF DUPLf.X(MTtST BE V,. FOR THIS TES'l) 
~ITI • 1 5ECODARY MODE TFST(MUST Bf 1) 
HIT2 II: ~ PP1MARY srATl~N 

II: 1 SECONDARY STATIO~ 

PARAM.3 IS NOT USED (177777) 

'0.3 3,) BOOTSTRAP TEST 

'1.0 

1 t • '2 

PARAMll 

THIS WILL TEST THE ABILITY or A OMC TO BOOT 
ANOTHER DMC USrNG MOP MESSAGEs, THIS TEST 
REQUIRES A M9J01-YJ AT ONE ST~TION. THE STATION 
WITH THE ~9301HYJ IS THE BOOT STATION, THE 
OTHER IS 'tHE OHYGINATING STATTON, THERE ARE 
TWO VARIATIONS or THIS TESTI 1) AUTOMATIC 
MOot IN WHICH THE ORIGINATING STATION SENDS 
THE BOOT MESSA~E TO THE BOOT STATION DMC 
WHICH CAUSES TAE OMC to BOOT THE M9301-YJ, 
2) MANUAL MODE, IN THIs MODE THE BOOT STATION 
M9301 IS MANUA~LY SOOTED, IN ADOITTION TO THE 
PARAM~TEPS THE SWITCH REGISTER ~UST BE SET AS 
FOLLOWS. SW09.1 SW02-1. MAKE AtL NECESSARY MODEM 
CONNECTIONS ~NO CALLS BEFORE STARTING THE BOOTSTRAP 
TEST. THE PARAMETERS FOR THE ~OOTSTRAP TEST ARE 
AS FOLLOWS. 

BOOTSTRAP TEST 
BIT9 • 1 
BtTS 106.9 

• 00 
• 01 
• 10 
• 11 

BITS 0-7 

SFLECTION 
bOOT STPAP TEST 
~ODE , STATION SELECT 
ORIGINATING STATION-AUTOMATIC MODE 
hOOT ST)TION-AUTOMACtIC MODE 
ORIGINATI~G STATION-MA~UAt ~OOE 
ROOT STITION-~ANU~L MODE 
SWITCH FAC SETTING OF BOOT 
STATION DMC-l1 OOCMP LINE8 
(USED AS PASSWOPD IN MOP MESSAGE) 

PARAMI2 IS NOT usro CA) 

pARAMll IS NOT USED (177777) 

O~Cll RESTRICTIONS 

T~E DMCtl IS A D~A DEVICE AND THEPEFOpE THE TRANSMITTED 
AND RECF.IVED DATA CAN NOT 8~ MO~JTOKEO ON A PER CHARACTER 
BASIS BY THE CONSOLE rTY. 6ECAUSt OF THIS, SW05 AND SW06 
!-lAVE; NO EFFECT. 

O~C ITE~ IS MEANT TO B~ ON LINF J,t~i'o. TE~ .... F. OR TWO 
D~Cl1S. OMC ITEP WILL ~OPft WITH ANY OT""DEVIC£ 

1:'1 •• 

P AGE I ~~ ,,1 1 3 
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kUNNIN, IT~P F~CEPT ANOTHER D~Cl1. 

t~.l RECAUSE THl O~C11 SUP~O~TS ODCMP OpFRlTION IN t~E fIPMW~Rf, 
THl POP-lt PPOGRAM CITEP) IS UNABLE Tn CONTPOL OR ~NOW EXACTL~ 
WijAT IS BFING TRANSMITTEO ~r ANY GIVEN TI~E. ALL DATA 
MESSAGES ApE ENCLOSED IN A DDC~P ENVEtO~E AND THERl MAY 
ALSO BE CONrpOL ~ESSAGE5 (AKS NAK5 ETC) BEING TRANSMITTED. 
BECAUS~ OF THIS PLEASF BEWARE If YOU ARESCOPING DATA. 
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6b~ 
I ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

661 , DMCl1 INTEPfACE SERVICE PARAMS 

1>062 , •••••••• ~ •••••••••••••• *.* ••••••••••••••••••••••••••••• ****.*.* 
661 "",,,.,0' .:&11000 

6t.' ~1100i3 1."46"i04 00t1h'1 O"'Cl1 i .ASCll 10MCI ,ISR NAME 

66~ i'11004 j hlilii'l\'" ill"! 16",,1'" ,BllS ADDRESS 
6(,6 pt 10('16 ItAc:! l0VJ fHV, 300 ,VECTOR ADDRESS 

(,67 -'111311-1 30~~ ~0 PIUOPI :l40 ,PRIORITY 

669 &111:112 ,,~,,0'00 PARAM1, 0 ,PARAI4 '1 

669 Bl h!t4 e>!0I(!IU PARA!42 ! 1 ,PARA'" '2 

670 P,IHH6 177777 PARAM3: 177777 ,PARAI4 '3 

671 f61hl2oi 1J~0e0t3 IRnAI .WORD 0 ,INITIAL READ DATA ADDRESS 

672 <1111022 ~"000" IXDAi .WORD 0 IINITIAL XMIT DUA ADDRESS 

673 UI1124 ""lie"" SETTLE, .WOPD " ,LINE SETTLE DELAY FLAG 

674 loft 102b 01116111013 .WORD " 
, 

675 '" 1030 iHM00" 620161 .WORD 0 ,AODR Of' SIN TO OCT TYPS: ROUTINE 

676 IH 1032 0i!d1'!0d 'PIMEI .WORO 0 :TIMER 

677 I,UI034 ""'ee",, .WORO 0 , 
679 1'1103& ", 1106 .WORD START ,AOOR or STA~T OF PIlOGRAM 

f,79 fil1040 TX. TERM, 

6~t3 011,,411 ~00 .BYTE 000 ,TRANSMITTER TERMINATING CHAR, 

681 (JlliIU RX.TERM: 

682 "11041 ~01 • BYTE 001 ,RECEIVER TERMINATI~G CHAR • 

683 nU42 '11;'000'" f'LAC, .WORD 0 

694 IHt0" 171570 SWRI 171570 
685 IH1"'46 177570 OISPLAY.177570 

69b 
697 , •••• *** •••••••••••• * •••••• * •••• *.* •••••••••••• *.* ••• * •••• ** •••• 
688 , CONSTANTS + WORKING STORAGE 

689 , •••••••• * ••••• * •• ***.*.* •••• *** •••••••• * •••• * •••• ** ••••• * ••• * •• 
690 ~00000 STATaR0 

&91 1110000 XrLGa t00000 ,XMIT COMPLETE FLAG 

692 340000 Rf'LGa40000 ,RCV COMPLETE FLAG 

6'11 &20000 OSP'LGa20000 ,DATA SET STATUS CHANGE FLAG 

69t ~20000 8ITUa20000 ,INHIBIT PRINTOUTS 

695 
,SAVS:D XMIT CSR 69b 1"1105111 ~00"00 SXCSIH 0 

&97 "'111<152 Ulh1C!'0'" SRCSfll 0 ,SAVED RCV CSP 

698 ,,11"'54 1t1:J~1111,;0 ERCSi<. " ,RCV CSR SAVEO·ON ERROR 

699 al1~S6 000000 EROSRI 0 rRCV DATA REG SAVED ON ERROR 

7ea :.11060 ,,001"1'10 DSSTATI e ,RCV CSR SAVED ON DS CHANCE 

701 
7'<12 011~6' "~000VJ 01400 TXMCI e 
7,,) 1"11064 "'''01!'00 01500 RXWCI 0 
70>4 \'l11066 fl1I0~00 XCC. 0 ,IMIT CHAR COUNT 

70~ f.'1"7~ ~~0e0.i! PCCI '" 
,RCV CHAR COUNT 

706 1'11072 .,0t3001J RDAI 0 ,RCV DATA AODR. 

707 Itt 1074 "~0~'!!l1i" XDA, '" 
,INIT DATA ADOIl. 

7~8 
709 'HlrJ76 177560 TKSl 1775U 
7hl el110~ 177562 TKBt 177562 
71\ t1110:.! , 77564 TPSI 177564 
712 1'11104 ,77566 TPBI 177566 
713 
714 01'0"31 f'ULL. DUPLEXa'''J'''''' 1 
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7tS , * ••• * •• *.* ••• ** •••••• * •••• *.* •••• * •••• * •• * •••••••• ** •• * •••• *.*. 
716 , DMCll-X INTERf'ACE SERVICE ROUTINE 
717 , ••• *** •••• * ••••• ** •••••••••••••••••••• * •••• * •••••••••• * ••••• * •• 
719 211 t 100 ,,,,,,,240 START I NOP 
719 1'11111" 017700 177730 MOV tsWR, R0 , SETUP MODE IN R0 
720 IH 1114 iJ42700 177400 SIC 117740", R0 ,STRIP JUNK 
721 1!'I112~ 813702 011~06 MOV Rtv~ !l2 :8ETUP 
72? '" 1t24 11112722 "14032 MOV .RUR, (R2)+ ,INTERRUPT 
721 '~ll1l0 PI! 3722 011010 MOV PRIOR, (R2)+ ,VECTORS 
724 ~1l1l4 It' 2722 013544 MOV UISR, (R2)+ , 
725 ~t114'" In 3722 01101'" MOV PRIOR, eRa)+ , 
726 ~11144 el3704 011004 MOV BA, R4 ,SETUP BUS ADOR INDEX 
727 .. , 1150 :'113702 11111006 017"0 MOV RIv,R2 ,ADJUST VECTORS FOR 
728 011154 el27 1 2 813544 01900 MOV IllSR, (R2) ,INPUT SERVICS: ROUTINE 
719 1:111163 ~I 2762 014032 000004 01900 NOV tRISR, 4C R2) ,OUTPUT sERVICE ROUTINE 
73~ ~11166 ",32737 1111'10401'1 011012 02000 BIT fBIT8,PARAMl ,BOOT MODE? 
731 III 1174 ""1405 02100 BEQ ]I ,BR If' NO 
7]2 '11176 61271 :2 015126 02200 MOV fIISR, (R2) ,LOAD BOOT VECTORS 
713 IH '2 .. 2 "'2762 1115312 P00004 02300 MOV .OISR, 4 (R2) J 
734 "11211<1 0,,714 ,,400~0 02400 H, MOV I8IT14, CR4) ,MASTER CLEAR OMell 
7)5 "'11214 IrJt37162 0' 1022 02500 MOV IXDA,R2 ,CALCULATE WORD COUNTS 
736 "1 J 220 ~"500) 02600 CLR Rl ,CLEAR COUNT 
737 An 222 30S'2.H 02700 lit INC R) ,INC COUNT 
739 il1t224 123722 011040 02800 CMPS 'lX.TERM, (R2)+ ,LAST CHARACTER? 
739 ,,11230 801374 02900 8NE 11 ,BR If' NO 
740 1111232 "10)]7 01Hl62 03000 MOV R3,TXWC ,STORE XMIT eOUNT 
741 ;;11236 0627163 000010 03100 ADO H0,Rl ,ADO 10 TO IT 
742 IHI24.l 1'10337 011064 03200 MOV i<3,RXWC ,STORE REC COUNT 
743 011246 ,05714 03300 2 .. TST (Fl4' ,WAIT FOR RUN 
744 "11250 10037b 03400 BPI.. U ,BR If' RUII NOT SET 
745 1'111252 "o5037 016744 03500 CLR BAIErG ,CLEAR BASE LOAD f'LAG 
146 8i125t> tUJ51il37 016754 03600 CLR RrLAG ,CLEAR RECEIVE f'LAG 
747 loll 1262 !'''50)7 016752 913700 eLR XP'LAG ,CLEAR XNl'r FLAG 
748 a1126!i 11.,5714 03800 4 .. TST (Rt' ,RUN SET? 
749 611270 "'0376 03900 BPI.. U fBR If' NO 
750 !H 1272 ,,52764 000100 "'00002 04000 8IS l1e0,2(R4, ,SET OlE 
751 IUll00 05'2714 ,,£10143 04100 SIS !!~~~ (Rt) ,ASK f'OR 8ASE TPANSFEFI 
?!2 ~!! l~f !!~~~J' ?: ~ ~ e5~ ::~25e :"=.:i'i. jfL£AR ~~~a~ LOCArlO~s 
75) "11310 "1'15037 011056 04300 CLR £;~BR 
754 "11314 e"5037 016766 04400 CLR ERRCNT ,CLEAR SOFT ERflOR STORAGE 
755 911320 ."5037 016770 04590 CL~ tR~CN'r.2 :LOC~TIO'" 
756 ~t 1324 P"5037 016772 04600 eLR ERRCNT+4 
757 IIU330 005037 016774 04700 CLR ERRCNT+6 
758 011314 1051137 017001 04900 CLRB BASE+) ,CLEAR BASE ERROR COUNT LOCATIONS 
759 911340 111115037 f\170"2 0491'10 CLR BASE+4 
760 .,1344 .95037 017904 050"0 eLR BAIE+6 
761 IH135d 11115037 017006 '5100 CLR BAsE+t8 
762 Itt 1354 1115"'37 1'1171H0 052"'0 CLRB BASE+12 
7111 011360 ""'5037 01675'" 1'15300 eLR TEMP2 
7b4 "H 1364 0"5~37 016742 05400 CLR ~EaUME ,CLEAR RESUME FLAG 
765 il11370 1'112737 060400 011"'" 2 05500 BIT nIT8, PARAM! ,BOOT MODE, 
766 /1"1376 filII1 40' 05600 BEQ 51 ,8R If' NO 
767 "'1400 l'1I'" 1 37 014254 05700 J"'P BOOT ,GO TO STAPT Of' BOOT CODE 
'768 ~114e4 058091 511 
769 05900 
770 
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771 : •••••••••••••••••••••• * ••••••••••••• ** 
77"2 I ROUTINE USfD TO GOTO 

773 SUBROtTTlNlI: DEPENDENT 

774 I ON MOrlE SELECTED, 

775 ; •••• " •• * •••••• ** ••• * ••••••• * ••• *** •••• 
776 
777 1';11404 £105;137 "'11,,32 GOI CLII TIME 

778 f'tl4h' 005"'37 013376 eLR DELAY 

779 iJ1t414 "J5",37 013402 eLR STOP 

78q1 10\1420 il327~0 ",.,,,,01011 BIT ,0wO,MOOE 

791 1'111424 "'014~2 SEQ if 
7112 w!142& 1'1"'l137 111161d6 JMP 10WO 

H3 ,,'1432 al2700 0"'13002 1 .. BIT 'OwI,MODE 

784 ',J! 1 436 1'1"1402 SEQ 2. 
71!5 .-1 1 Hii' "'''0137 011474 JMP tOld 

786 '" 1444 ,,32700 ",00011'1 281 Bn ULB,MODE 

787 "1145'" <101402 SEQ H 
7i18 k\11452 IHU' 1 37 011710 JHP elLS 
1119 fII114~6 iJ1211Jw'! 000004 381 SIT fXLB,HODE 

19., 6114b2 0it141j2 BEQ 4S 
791 1ft 1464 "1~01 31 \112144 JMP UL8 

792 1'11\1'" 000"0" 4$1 HALT 
793 'IU472 1t0017b 8R .-2 
194 
795 
79b 
797 
798 1*******'******************·********************************** •• ***.* 
799 I ROUTINE USED IF ·ONE WAY IN" MODE WAS SELECTED. 

1100 I NOTE THAT wHEN IN THIS IoIODE HAI.r DupI.rx IS THE 

IUH , ONLY MOO! AVAILABLE. 
8,,2 , "ONE wAY IN" MEANS THAT ONLY THE RECEIVER IS 

1I~3 , ENABI.e:D, THE TRANSMITTER IS NEVER "TURNED ON', 

904 1**** * ** ********* _****.******* ***-* ** -* ***** ** * ******* *.* * * _.* * II *** * * 
~,}5 

8,,6 
907 

R"'~ fit 1414 10141~ 80WIl J(BDIN 
1109 '" 1476 ~0.737 013474 JSR PC,STARTR 

810 ~11502 ,3",,., 1'140000 18, 8IT IRrLG,STAT 

"11 til 15~6 0011'11 8NE 28 
912 ~115t0 1123727 1'1\1;'132 1'11'10101'1 CMP TIME, fl00 
Pl3 "11 !'ila "'3711 8LO 11 
A14 lit 1 1'52" I" 1402 MOV '''CSR,R2 
1115 .. 11521 ?t6403 000P02 MOV XCSR(R4)'R3 
ql6 1!'1152b til 4001 HLT 1 
PH 1'1115)~ ~~')"31 1'111032 CLR TIME 
R 18 C;11~34 "110762 BR 11 
819 
92" ~'t15)6 032717 000200 177300 :as, BIT .NODAT,tlSWR 
R21 ,'\1544 "91"02 BNE ]I 

922 .,tI54~ lt04737 012622 JSR PC,TESTO 
1121 .'11552 "4270" 040000 311 8IC 'RrLG,STAT 
1114 ,01 t5Sb IJt'I4737 016176 JSR PC,CK8ASE ,eKEC\( OIlC sorT ERROR COUNTERS 

1125 HI562 ")2771 000"'20 17 7'254 8IT ILOOP,UWR 
8:>6 ;;11 SH ",.-1405 BEQ U 
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927 ,.tt 577 ~t"37 ~11604 013401'1 MOV .. "BACK 
9'28 ,,1160'6 iH'0137 "12462 JMP top 
829 »11604 !9!'l0133 U, 8R .0wI 
~ )0 
8ll 
832 , .. * 1*-111* 11*************************. ******.******* .** ••• *** ****. **11.* 
833 , ~OUTINE USED IF "ONE WAY OUT" WAS SELECTED. 
~H NOTE THlT WHEN IN THIS MODE HALr DUPLEX IS THE ONLY 
815 MODE AVAILABLE, 
II 36 'ONE WAY OUT" M!ANS THAT ONLY THE TRANSMITTER IS 
911 ENABLtD. THE RECEIVER IS HEVER "TURNEO ON, 
8)8 ,,*.1*.*****11************** •• ******.* •• ***111.11****.11***11**.*.11**** ••• 
11)9 

P4ii r1160t> 1114416 II" ..... ' l\i:liJ~,\ 

AU rl 1 bt0 1'1914737 013404 JSR PC,STAR'I'X 
'142 "11614 Ih150J7 ",11032 CLR TIMt 
843 j;l1162111 "32700 1ii!00"A 18, SIT UFLG,STAT 
844 01 t624 1601et3 SNE :U 
845 (111626 1<12)727 rUII'12 00011'11'1 CMP TIME,U0" 
fl4,; e1l634 103771 BLO 18 
847 00636 1111402 MOV IRCSR,R2 
948 ~l1b40 \!Il(40) 000002 MOV XCSR(R4),RJ 
R4'I 1111644 !lH001 HI.T 1 
R5i/1 611&46 005037 011,,32 CLl< TIMt 
1151 ,Hlb54i 00,H62 8R 1$ 
1152 rlt654 21427;10 10000" 2'! BIC UFLG,STAT 
PS) ,,1 \6601 004737 1.+16176 JSR PC,CKBASE I CI(ECK DMC SOP'T ERROR COUNTERS 
AS4 "116114 iH2777 "'~0"'20 1'7152 8IT .LOOP,lISWl'i 
855 I'll t 1>12 0~t HIS SEQ 31 
A56 i'1!674 10127 J7 Al1706 0D~"0 MOV U$,BACK 
957 ~t 1702 "'Alii I )7 P124&2 JMP tOP 
IISQ 1'11706 ~fI\~73" 381 till scwO 
P~9 
~6~ 

"61 
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R/)2 

~6) 

RI>4 
R6'i 
p/>& 
867 
PbS 
~69 

Blo1l 
nl 
972 
873 ;.'111710 
874 rl1712 
975 f.1171b 
A16 :>111722 
A77 s11726 
~78 ,,117l., 
A79 e<1173b 
980 ~11740 

881 ",11742 
1182 011746 
8ill i:ll1751c1 
894 1.lt1754 
AS5 ",11756 
1186 1111764 
A87 100766 
88~ Ifl t 772 
Bij9 ~tt 77b 
890 ~12ij02 
891 ~12"'hj 
1192 IU20t2 
A93 11'12"'20 
R<l4 PI2024 
S9'.i r12032 
1196 1'12",]4 
R97 (112"'4~ 
H98 •. 12 .. 44 
899 612050 
<10" ,,12052 
<101 "'111154 
""2 .,12"63 
9~3 1t1i0b2 
tl04 t 12"'b6 
0",5 £'12"'70 
91<16 ,,121'74 
9«17 1'121 I", 
9,,8 "121~4 
91119 &;,12""6 
910 ~12114 
91 I D12116 
01'2 "'1 '2! 21.' 
till i'12124 
914 f'12126 
915 1'12112 
916 IH2134 
917 .. , 21411 

1 tl4416 
~"47l7 
",,51l31 
01270" 
"iH~ll 
1'171727 
1113771 
""14~2 
lilt 6403 
'04001 
005037 
000762 
,,32777 
IIh.l1002 
2104717 
34770a 
"",.737 
;>)2177 
"aI40!! 
612137 
0 14 0137 
[\32777 
,,<'1416 
,"3702 
A13703 
1110317 
It 2213 
~"I 3'" 
112743 
.. .,52",3 
t , '2723 
1 "5"23 
~",5a37 

PJ47J7 
~32hl" 
"IHel} 
323127 
11O}77t 
&114'J2 
!;\164d: 
1~4"31 
1'1"51+37 
iill.l"7b2 
t'4270d 
ro01+I)7 

1'113474 
"11~32 
(1400010 

I'll Ul32 

0111'132 

1'10021'11'1 

012622 
",41'11::0" 
016176 
000"211.1 

0121'124 
"12462 
1'11'11'140'" 

011023 
1'111('12' 
011 ... 74 

fIll'll'li 77 

I'll 11032 
013404 
10""'011' 

,,11 e32 

11'11'10"0 
1!1171~ 

001'111'10 

171060 

1771i112 

'******************************************************************** 
, ~OUTINE USED IF INTERNAL LOD~ BACK" WAS SELf-CTED. 

NOTE THAT ~HEN IN THIS ~ODE, HALF DUPLEX IS THE 
ONLY MODE AVAILABLE, 
"INTERNAL LOOP 8AC~" MEANS THAT THE RgCEIVER IS "rURNED o~· 
AND A COMLPf.TE MESSAGE IS RECEIVED. IF DATA IS TO BE CHECKED 
IT IS: IF "END PASS· IS DESIP~O, IT IS GIVlN. 
THEN THE TRANSMITTER IS ENABL~D. AfTER THE ~HCLf MESSAGE 
IS TRANSMITTED, THE CYCLE IS REPtTED AS ABOVE. 

'******************************************************************** 
8It.SJ 

lSI 

211 

781 

5$1 

KBDIN 
JSR 
CLR 
BIT 
SNE 
CMp 
BLO 
MOV 
MV 
HLT 
eLR 
BF! 
BIT 
BNE 
JSR 
BIC 
JSR 
BIT 
BEQ 
MOV 
JMP 
BIT 
BEQ 
MOV 
MOV 
MOV 
MOVS 
BNE 
MOVB 
INC 
MOVS 
CLRS 
CLR 
JSR 
BIT 
BNt 
CMP 
!:ILO 
MOV 

HLT 
CLR 
BR 
aIC 
.IMp 

pC,STARTR 
TIME 
tRP'LG,STAT 
2* 
TIME, "00 
11 
~RCSR,R2 
XCSP(R4),R3 
1 
TIME 
18 
tNODAT,UWft 
]I 

PC,TESTD 
iRFLG,STAT 
PC,CKBASE 
iLOOP,UWR 
U 
'U,BACK 
EOP 
H01'1, ,SWR ,. 
IRDA, R2 
UDA, R] 
R3, . XDA 
(1'12)+, (R])+ 
.-2 
tl77, .(R) 
R3 
1177, (R])+ 
(R])+ 
TIME 
PC,STARTX 
nrLG,STAT 
bS 
TIMII:,'100 
5' 
~RCSR,R2 
xCs;:t(;;4i,FC3 
1 
TIME 
5. 
UFLG,STAT 
nLa 

,CKECK DMC SOFT ERROR COUNTERS 

,USE EXTERNAL DATA? 
,BR IF NO 
,SET POINTER 
,SET POINTER 
:SETUp XMIT DATA ADDR 
rNOVE INpUT TO OUTPUT 
:LOOP IF NOT ZERO CHAR 
,INstRT A FILL CkAR 
,BUill' ADDRESS 
rINSERT ANOTHtR FILL 
,INSERT ZERO CHAR 

D/olett ITf.P OVERLAY MACYl1 30C10h) l1-JUL-'17 12139 PAGt 21 PAGE.! 0~20 

DID"'O.Pil 18-MAy-n 11129 

91 & 
919 
920 
921 
922 
923 
°24 
92'5 
926 
927 
<128 
<119 
930 
931 
932 
<Ill 
(1)4 

9)5 
9)6 
937 
938 
9)9 
(141) 

9U 
942 
9U\ 
<lH 
945 
'H6 
947 
<lU 
949 
95~ 

951 
952 
953 
954 
95'5 
9Sb 
~~7 

958 
959 
96'" 
961 
962 
96) 
964 
965 
966 
967 
968 
969 
9710'1 
971 
·72 
911 

612144 
!'-17th 
l'l121S 4 
t'1215f» 
1'1J164 
1,,2166 
1'12172 
':;1221'1;01 
iot 2202 
.,122166 
,,12210 
"1:2214 
11112216 
£,ln2 4 

.,122)0 
1"12134 
012240 

If" 2242 
",ln4b 
,,12250 
012256 
"1226., 
iU 2262 
1)12266 
"12270 
,12274 
e~227; 

tU2304 
,,12306 
tit Hit 
111231f) 
812322 
IU2326 
,,12330 
IIU))6 
0t2H~ 
1'12346 
ltt21S0 
.,2)54 
rU2156 
1rJ12l64 
Pla366 
,121711 

184416 
032737 
'Hltt'l04 
.,32737 
0"1417 
~114717 
11' 3?737 
1)0141 t 
£105737 
,,01403 
iJ32liHI 
,,"'1774 
to' 2737 
I"J4H7 
1l051'137 
t7327r.J" 
11""'-'16 
111327130 
"!H93~ 
'-'71727 
, 8376b 
011102 
1J164£13 
104001 
00"ie)7 
"~075 7 
~,;27~7 

901356 
,,3273"1 
,,81352 
,,42700 
r047)7 
,,1+9742 
",32737 
"flue4 
.,32737 
I'1f1420 
0)27",0 
01JU13 
,,2]727 
101761 
01141'12 
1111140) 

00£10£11 

013474 
0"'0004 

016751'1 

040300 

177777 
013404 
011032 
10"1300 

040000 

011032 

000~02 

011032 

000991 

1000£10 
"'3474 

800002 

000"01 

011014 

1'1\1014 

01675£1 

£111014 

'******************************************************************** 
J POUTINE UStD IF "EXTERNAL LOOP BACK" WAS SELECTED. 
, EITPER HALF OR rUt.L DUPLEX MAY SE SELECTED IN THIS MODE, 
7 "EXTEpNAL LOOP BACK" MEANS THAT THE TPANSMITTER IS FIRST 
, TURN to ON [IF HALF DUPLEX) AND THE WHOLE MESSAGE IS TRANSM1TTED, 
, THEN THt RECEIVER IS tNABLED, AFTER THE WHOLE MESSAGE IS RECEIVEU 

DATA WILL THEN BE CHECKtD IF DESIRED AND END PASS wILL 
SE GIVEN rr Dt5IRtD. THEN THE CyCLE IS REPEATED 
AS Aeov~. IF RUNNINC I~ rULL OUr~£X TKE P~OG"AM 
WAITS rOR aOTH THE RECEIVER AND TRANSMITTER TO 

J P'INISH THEN RESTARTS '!'HE RECEIVER AND TRANSMITTER, 
, ** *** ** * *** ******* * ••• *.** *******.*** *** * * * *** *** *** * *** *.*****" * * * * 

.XLB. 

911 

\UI 
lSI 

2'1 

'" 

U. 

KBDIN 
BIT 
BNE 
BIT 
BEQ 
JSf! 
81'1' 
BEQ 
TST 
BEQ 
BIT 
BEQ 
MOV 
J5R 
CLR 
BIT 
BNE 
BIT 
sNE 
CMp 
BLO 
MOV 
MOV 
HLT 
eLf! 
8R 
BiT 
BNE 
BIT 
BN!: 
BIC 
JSR 
BR 
BIT 
BNE 
BIT 
BEQ 
BIT 
BNE 
C""P 
BLO 
MOV 
MOV 

nIT1, PARAM2 9. 
.ruLL.DUPLEX,PARAM2 
it 
PC,STARTR 
,BIT2, PARAM2 
U 
TEMP2 
lU 
'RrLG,5'J'lT 
,-6 
'-1,TEMP2 
PC,STARTX 
TIME 
UrLG,STlT 
31 
'RrLG,STAT 
u 
TIME,110" 
2. 
.RCISR,R2 
XCSR[ Rtl, R3 
1 
TIME 
2' 
,IiIT1, iiAIIAM2 

" .ruLL.DUPLEX,PARAM2 
'7S 
UrLG,ITAT 
PC,STARTR 
2. 
I8IT1, PARAM2 
101 
,r\JLL ,DUPLEX, PARAII:l 
sa 
UrLG,STAT 
6. 
TIME,'U0 
U 
'I'ICSII,R2 
XCIR(R4)'1'I] 

,SECOND APY MODE? 
,SR If!' YES 

,SECONDARY STATION? 
,BI'I Ir NO 
,FIRS'!' TIME HERE? 
,BR IF YES 
r WAIT rOR R£C£I VE !!tFORE 
,TRANSMITTING 
,SET FIRST TIME FLAG 

t $E;CONOARY MODE? 
,BR If!' YES 

,stCOI'lDARY /oIODE'I' 
,SR IF YES 



OIolC'1 IH? OVE;RL~v "Z>.CY11 3>: (1 "46) ~ ~ OIl' J 'L·77 12139 PAr.E 22 "AGE! a~l 

OlD,lO. PI' te."~J·17 11128 

'lH "12314 IIH3"t HLT 1 

'115 r.lt2176 'l 1I!i " 37 ~! 1032 ctP TI(o!£ 

916 1;11402 ""0752 BIl .. 
'l71 ",11404 1l427avl I\\IhH'., EoSI SIC UFLG,STAT 

978 LtI241io1 !J4~7r110 1\4\.j1/t1-li/t ~'I BIC tRFLG,STtoT 

979 ~IHt4 .,051'37 011032 CLF! TIME 

99'" 1)12420 'il21'71 11002O" '76416 HT .tJOOA'l',~SWP 

'l~l 1112426 e;Jtl!II2 BNE 5. 

98l rl24ll'! 11<14137 1'112622 "SR PC, TE5TO 

981 612434 1'''''131 .,16176 5$ , "SR PC,CKBASE ,CHECK DMC SOFT EPROP cOUt;'!t;RS 

99~ "'H4~ .. 32771 0001l2c;, 1761H BIt 'LOOP,'SWR 

985 '112446 21"1&36 SEQ ,XLB 

Cle6 (>12450 ~12731 "'121H ""3400 MOV JSXLB, BACK 

987 Itt j45b !!Iil/1I1H 012462 ,;IMP EOP 

D"'Cll IH:P OVERL~Y toU.cnl 30(1~46) l1-"ut.-77 12139 PAGE Zl PAGEl 111'22 
nDIoIO.P11 18-",r.Y-71 11128 

989 , •••••••• * ••••• * ••••••••••••• 
999 , ROUTINE TO RETURN 
99'" TO MONITOR FOR 
991 END PlSS. 
'l92 , ••••••••••••• * •••••••••••••• 
99) 
99i vl2462 E(\P, 
995 !'I1:1462 1111441 \ 000]40 STPS,PRrY7 ,Sr.T PS PRIORITY TO 7 
49& 017466 "111437 0",,,00? I'! 1 21\20 MOV XCSP(R4),QTPn; ,SAVE TX CiR 
997 elHH ~42731 177to77 012&20 BIC • "C<TIE>, QTPU; ,CLEAR ALL BUT TX IE. 
119"1 1412'502 \4427114 1'!"0t01'J "~001!2 BIC ITIE,XCSR(R4) ,CLEAR TX IE [EVEN IF IT WASN't Sl:t' 
999 IJI2SHl 312766 01255" 0000I'J2 MOV I!NTER,2UP) ,SET FOR RETURN IF SW 14:;1 

100;:1 ~t2S16 })1"'i'37 .,t1l62 MOV R0,SAVRe :SAVE REGISTEP 0 
11'101 l'12522 ~10137 013364 !oIOV Rl,SAVRl ,SAVE REGISTER 1 
ll'l.n ~OS26 &'0231 013366 MOV R2,8AVR2 ,SAVE REGISTER 2 
1003 \lII2532 "I0ll7 01337" MOV Rl,SAVRl ,SAVE REGISTER 3 
IIh,4 ilI2536 .,1,1437 I'll 3372 MOV R4,SAVR4 ,SAVE REGISTEp 4 
100S 1'112542 .,10'5)7 I'll 3374 MOV R!, SlVR! ,SAVE REGISTER 5 
U!oIC:t 1il12546 3 00701 R1I PC ,RETURN TO CONTROL PROGRAM 
ue7 
liohHI 1112550 ENTER I 
l;!itllI t'IH:j'" ,,1';-;':1,1 to ~ J:'~ ~ ""., !~~D'" • """TO"'" RP 
ule .,U554 .,13701 0133&4 MOV SAVR1,IU jRESTORE Rl 
11111 .,'2560 1113702 1111])66 MOV 8AVR2,R2 ,RESTORE R2 
If" 2 1412564 ,IHIIJ) el3370 MOV aAVRl,Rl ,!lESTOR!! Rl 
1013 1,'112'510 1'113104 013372 MOV SAVR4,R4 ,RESTORE R4 
1"'14 1112574 013705 IHll14 MOV SAVR5,1I5 ,RESTORE R5 
1015 tH2600 r12737 177777 013376 MOV '-l,DELAY 
1016 012606 ,'H764 012620 1'10001'12 818 QTPU:,XCSR(R4) ,IF ORGINALLY SET, SET T1 IE 
11'117 "12614 1100\ 77 0e056e "MP 'BACK 
11'119 912620 1J''''0'''~ QTP!E' 0000'1'1 
1919 
1023 
1021 
1922 , ••• *.* ••• ****** •• *.*.f** ••••• f**. 
11'121 , SUBIIOUTINE TO CHECK 
1024 I IIECtIVEi! OUA. 
11'125 , •• *.f.'**.*f.f.*.*** ............ *. 
1026 .,12622 11\3746 011956 TESTD' MOV ERD8R, -(sn ,WAS THEilE A RECEIVE ERPOIl? 
u21 812626 V"'l4t3 BEQ T8TDU ,8R If' NO 
1028 1:112630 1112'11"1 !ill0000 1'6206 BIT iBIT13.t:;WR ;!HMIBIT PRINTOUTS? 
1029 1'12636 IIe1007 8Nt TSTDAT ,BR IF YES 
10316 "112640 104400 013922 TYPE , "IsG0 ,<I!1><12>THERE WAS A RECEIVE i!:FlPOl!. FBllf':; 
11!')t 1:'12644 61!14017 176\b0 I1SR R0,(l52016 :PRINT CONTENTS Of' !lBUF 
1032 11'12651'1 "05746 TST .(SP) 
11'13) "126'52 11'1441'10 1'113103 TYPE ,MSGI ,<15><12> 
1034 1J12656 I'll 37qll ~11022 TSTOUI MOV nDA, RI ,SETUP XMIT 01\111. AOOR 
1035 "12662 f13702 011"'21'1 MOV IRDA, 112 ,SETUP peV DATA ADDR 
11'136 ~12666 122122 Se.lN4! CMPS (Rt h, (R21+ ,DATA OK 7 
11)37 012670 lfill77b BEQ S!:AN4 ,SIl IF 01< 
11'138 812672 123741 1!111040 CMP8 IX. TERM, .. ( "J, I III IT END or P~TTl 
1039 812676 il01447 BEQ TE!TDX ,SR If' YES 
IIlU '127110 121742 "~00i1l2 C"IPB .0~",wrp~) 
11'141 112704 ell101!l5 BN!: ;u 
11'142 Ltl?796 lit ~737 "\2'14 "'DV 'R~,!. 
I!'U ",7712 ,'H4Ii!0 TY~~ 



0101 : 1 ~ nEP O\t:l<,-~I ~ AC yt 1 3f'C: 1!!4"') I1-JI)L-77 121H PAr-I!: 24 PAG~; I 0023 
D1,D"O.P1 , 18.~AY-7·1 11 : 2 Q 

1 .. 44 ~lnl4 0""r,,,.1 lSI ."OPD ~ 

1",45 "'11716 e"04H 81" H'STDX 
1046 ~!1720 26 : 
! "'47 f'12HI1 t "'5712 TST~ (Fl2) 
1048 "1~77i? 6"1435 BEQ TESTDX ~BP. IF YES 
1049 il12724 122721 1'101:1177 C"l)B * i 77, (R1" ,IS 11' nLL CHAR? 
11:l5~ ;112730 ilI"1751> BEQ SCAN4 fSR H YES 
11<151 I'127H \til5 ~01 DEC: iii ,BACKUP 
1"'52 111\2734 122722 0~1'I177 C"PB '177, (R2)+ :IS n FILL? 
11453 912740 itI~1 752 BEQ SCAN4 ,BR IF rES 
tI'l54 "12742 .,0,,'143 SCAN51 NOP :DUA EIIPOP 
1055 "12744 1D32777 e2011l00 1 '61172 BIT fBIT13,liSWR ! INHIBIT PRINTOUTS 
1056 k~ 12752 (ljiHIIUi BNE DEpR ,BR IF n:s 
1057 '12754 ''''4400 0131-'6 TYPE ,MSG2 :<15><12>IIECEIVED DATA II <15><12> 
1059 1'12761:1 1."1"37 ",t 1020 012'771'1 MOV IRDA, RDAX :SETUP DATA ADRESS 
105~ ~11766 134400 TYPE ,PRINT RECEIVED DATA 
I ~61i) .'1277Vt "A 0"'tl '" FOAXI 0 ,RECEIVED DATA ADDII, 
1961 1J12772 1044i'13 013133 TYPE ,""SG] ;<15><12>DATA SHOULD BE<15><12> 
1~6l "'12776 013737 ,,11,,22 "130e6 MOV UDA, .• +10 ~SETUP ADOR, 
U63 813004 '''440~ TYPE ,PRINT GOOD DATA 
1 ~64 1>11tl06 ""1022 IXDA 
1065 1>13011'1 1111 1'13 DERRI Move (RO,R3 ,SETUP XMIT DATA 
,.,66 0131'112 1142"''' MOVB -CR2) ,R2 ,SETUP RCV DATA 
li!67 ",13014 1 A40i'7 HLT+7 ,DATA ERROR HALT 
1",68 ~'13016 0"57~6 TESTDXI TST (SPh IPOP STACK 
H'II:I-l ~13020 3~0207 RTS PC ,RETURN fROM SU8/ROUT 
1 "'71?1 
11"71 1"13022 0"'5015 044124 o51105 MSG01 .ASCI! <15><12>/THERE WAS A RECEIVER ERROR. REGISTER (SEL 2) .. / 
ttl 11'13103 015 MJ0012 MSGil .ASCI! <15><12> 
(ll 1:13106 11'05015 1'142522 042503 MSG21 .ASCI! <15><12>/RECEIVED DATA .. 1<15><12> 
(tl !!'131H "15 tl42i'112 052101 MSG31 ,ASCI! <15><12>/DATA SHOULD 8E/<15><12> 
(1) f't3156 0~5"15 041:1121'1 040505 MsG41 .ASCI! <15><12>/pLEASE MAKE CONNECTION (DIAL NUMBER),/ 
ct) I'! I 3225 Qll5 o53412 042510 .ASCIZ <lS><12>/WHEN CONNECTION COMPLETE, HIT CONTINUE SWITCH ./< 15>< 12> 
(1) ~13310 005015 046120 040505 MSGS. .ASCI! <15><12>/PLEASE MAKE CONNECTION (DIAL NUMBERl.I<15><t2> 
(1) .EVEN 
(1) FI3362 1"'000<'1 SAVR01 111 

1 £172 $13364 01""01(10 SAVRlI 0 
.",7] ~t 311>6 f0002',,0 SAVR21 " 11'1" 1)113370 r/l001'1111~ SAVR31 " 1075 "13372 "60~0" SAVR41 0 
11116 illH74 ,,0"'~'il0 SAVR51 " lA77 ,,'3371> 0"000111 DELAYI 0 
1\1"/8 c'I3400 f1I~0i1tJ0 BACKI 0 
1079 1"13402 ",00000 STOPI " UR0 

O"'CII lTEP OvERLAl Nli\CYi i 30iiViU) i i -Jili.-n 121H l'AGE 25 PAGE; "'!"~. '"J 

DZDMO.PII is-iliA ~-77 11129 

lA91 , ............................................................... 
IIl1'l2 , TRANSMIT INIT ROUTINE 
1:.183 = ** .. ** •• * ... *'*¥ ••••• *'* ..... * .. ~ •• * ••• "' ................... " ............ ******* •• * 
IA84 063"'''' 
1 ~85 etH04 "1'15737 013402 06400 SfARTX; TST STOP ,FIilST TIME iiERE? 
10h 111141'" i'~1""5 06500 BtiE it ,BR IF' NOT 
1087 ~13412 tH4,,~ 01315& 06600 TYPE .IIlsG4 ,TYP~ CONNECT MESS 
1089 Itt34lci 000"0'" 0&71'0 HALT 
1089 II!tH20 :.111'5131 013402 06800 COM STOP ,SET FIRST TIME FLAG 
109'" .'13424 ~057J7 016744 06900 lSI TST BASEFG ,BASE AND CNTL IN ALL DONE? 
I A91 Itt 3430 t'IH 775 07000 BEQ U ,BR IF NO 
1092 013432 005Ql37 016744 07100 CLR BASEFG ,CLE"R Ft.AG 
teCH 1113436 ",,'jAl7 016746 0721(10 CLR TEMPt ,Gn SET TO DELAY 
IA94 013442 "12737 000025 01675'1 07300 MOV '25,TEMP2 , 
t:'1~5 .,t345~ C'62737 i'0009l1 IH6746 07400 ADD '1, TEMPI ,INC DELAY 
1096 "13450 ,,01174 07500 BNE ,-6 , 
1",97 ~t34b" 1'1115337 et6750 07600 DEC TEMP2 ,DEC DELAY COuNTER 
hJ98 .,13464 .,,,U7I 07700 8NE .-14 ,BR If NOT DONE 
101/9 el3U6 152714 000140 07800 BIaB 11140, (1'14) ,ASK rOR XMlT BUFFER 
11110 1'13472 fjl'8207 07900 RTS PC ,RETURN 
1101 08000 
1102 , ............................................................ _ .. 
11"3 I RECEIVE IN IT ROUTINE 
11 ~4 , .................•............................... _ ............. 
1 to'j 08200 
110,6 !.'13474 1:\115737 "'13402 09300 STARTRI TST SToP IFIRST TIME HERE? 
1t07 il1350'" 11011'104 08400 BNE 11 ,BR IF NOT 
!tee 1'113502 11:14400 013310 08500 TYPE ,MSG5 ,TYPE CONNECT MESS 
1109 ..,13506 0"5137 013402 08601tl COM STOP ,SET FIRST TIME FLAG 
111" 1113512 065737 016754 08700 181 TST RFLAG ,HAS "N REC BuFFER ALREADY BEEN G! VEN 
1111 G13516 1'1"'1007 98800 BNE 28 ,8R IF YES 
1112 01111520 &05737 016744 08900 TST BASEfG ,BASE AND CNTL IN ALL DONE? 
1113 l'it3524 ""1172 09000 SEQ it ,SR IF' NO 
11 t 4 1113'526 0"51137 016744 09100 CLR BAsEFG ,CLEAR P't.AG 
1115 (tU532 152714 1.)""0144 09200 BISB '144, CR4) ,ASK FOR REC BUFFER 
1116 "13536 &05037 1'116754 09300 211 CLR RFt.AG ,CLEAR P't.AG 
1117 013542 .,110207 tl9400 FITS PC ,RETURN 
1118 09500 
1119 , ••••••••••••••••••••••• * •••••• ***.* •••• ** •••••••••••••••••••••• 
1120 J INPUT SERVICE ROUTINE 
1121 , ••••••••• ** •••••••• * •••• * •••••••••••••••••• * •••••• * •••••••••••• 
1122 09700 
1123 813544 032714 1(100002 119900 XISR' BIT UIT1,(R4) , BASE REQUEST? 

"" t1U tll]551'1 P111426 09900 BEQ 11 ,BP IF NO 
1125 ... 13552 &1271 4 "'0"'004 10000 BIT nIT2, (R4) J IS IT REALLY A SHUT DOWN? 
1 t 211 "13556 ~tH 403 10100 BEQ 9' ,BR IF NO 
1127 ... 115616 l'f947)7 0U021'1 10200 JSFI pc, .. ,YES, CLEAR RQI 

.;.'e:"::!!:':'': ~~s;;e~ ~~,:.c..:. iiTI ;~~iD~~~;~~ADDRESS 1129 0t3566 1J12764 016776 000004 104e" 981 MOV tBASE,4(R4) 
1130 813574 ""5064 1'1000"6 iP5e0 CLP UP4) ,CLEAR SEL 6 
11 J1 1/1361!~ ,.05717 M6742 10600 TST FlESllHE ,RESUME FLAG SET? 
1132 tH36114 fl1/I14A3 10700 BEQ Be ,BR IF NOT 
It)) 11130116 fII' 2764 010"00 0~0"'06 10800 MOV .BITt:I,6(R4) ,OTHERWIsE SET RESUME BIT 
11 )4 .,u3614 "1t4731 014020 109"'0 Btl JSR pc,u ,CLEAR RQI 
11)5 D1362k1 152714 1'100141 11""0 BISB '14I,(R4) ,ASK FOR CNTL I 
1136 lilt 3624 ",,,,,",,2 11100 RTI ,RETURN 
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tPR 
1139 
114" 
11 41 
11 42 
1143 
! I t4 
It 45 
1146 
1147 
It 4E1 
tt 4<1 

II';" 
It 51 
1152 
\ 153 
llH 
11 5~ 
1156 
1157 
1158 
1159 
llb~ 
116t 
1162 
1\63 
IIb4 
1165 
1166 
1167 
\166 
1169 
11703 
1171 
117'2 
1173 
1174 
11 7~ 
1176 
1'71 
1178 
1179 
\l8~ 

II SI 
IIti2 
1183 
1184 
11 ~~ 
1186 
\I 87 
1189 
11 p,~ 
1191'1 
1191 
1192 

'.'16 32 
1'1)614 
.~13b42 
'l13644 
H3650 
oil3b52 
;j! 366H 
"'3/16) 
.,136'0 
"'3672 
IH 3716\1 
'U 37164 
1113712 
e13714 
013720 
;/113722 
~tl72f:1 
013714 
1.137441 
Itt 374b 
1113754 
ift 3756 
.,13762 
013770 
tlll776 
I" 4004 
014010 
etHl16 
~14162tO 
1,14024 
1t141626 
014030 

1)14;<32 
"'404111 
.114042 
9t 4~46 
i:lt 4"'5>4 
r14~5b 
",,4060 
1ot1406b 
11114.,74 
fJ1U76 
.. 14104 
"14106 
In 4112 
>614114 
at 4122 
191413.1 

L4t4tH 
1!1414." 

.H'14'<l 
"~2'7 37 
!l'114>."3 
1"'51'64 
aii!1'411 
'n~137 
~d1404 
;'I! 271:14 
llI1t04r!3 
1612764 
;Jil4737 
0' '1737 
::l~i!002 
1"32714 
~i'fI41b 
v .. ~ 2'1J~ If' 3764 
;)11764 
1",'4737 
01 ?737 
lla16"02 
,,4270'" 
,,12137 
1)1.4164 
~13764 
;t04H7 
012737 
~il00;1J2 

142714 
,,,,57\4 
11.'10716 
,,"1'121'7 

~1276-\ 
f'!:U46) 
1<1"")737 
0<" 4 \ 1 
"'2764 
a"I"117 
, 4 77& 4 
:112737 

"""00'2 
,,22764 
"01~,,3 
152714 
l'I'J432 
,116437 
at 6417 ,,,44,,,, 
{~13746 

((0"4(')7 

11102110'" 
014020 
177777 

00ihl04 

114eIl0C' 
0111120 
11t1106~ 

01411129 
177777 

100000 
177777 
011022 
011062 
~'402f\ 
177777 

000040 

0210207 
17777 7 

000004 

00~IH 

0,H1004 
01MH,)0b 
I!' 16366 
I'll \.J54 
01517,' 

0t6H4 

"'H!004 
000('106 

1'116744 

016752 
;\1110004 
011101<105 

011f!54 
I'Itl!'!;!) 

1120~ 
! 3;0" 

114"", 
11 S~0 

1600 
1'1''111 

) ! R~0 
11900 
12000 
:.2100 
12200 
12300 
12400 
i ;50.1 
l21100 
1270kl 
1180\1 
12900 
13000 
13100 
13200 
13300 
13400 
135010 
13600 
13700 
1380111 
13900 
14000 
14100 
14200 
14300 
14400 
14500 

14700 
148910 
14900 
1~"00 
15100 
15200 
1~3M 
154('10 
lS~00 

1560" 
15700 
1~800 

1591110 
16000 
16100 
1~:l00 
16300 
16400 
16500 

'lSI 

. ! 

!;II 
BE 
c-L 
SR 
lilT 
"'EG 
"IOV 
all 
'IOV 
,JSR 
MOV 
.R'I'I 
iilT 
SEQ 
SIC 
MOV 
JoIOV 
JSR 
MOV 
!I'l'l 
SIC 
MOV 
MOV 
MOV 
.lSR 
MOV 
RT! 
SICB 
TSTB 
8"1 
!ITS 

'il t?- IT,.,. (;>4 j 

,i"ui.;L,;;"JirLf)..!, Up. h~LF"; 

5S If HALf 
~(R41 'SELECT fULL DUPLEX 
60 ."CON'I!NUr 
n\I12,PAflAt.<~ iSECONDA!I¥ STATION? 
7$ ~BK H' NO 
'BIT1011Ol'fP,f,!Fl4),SET SEC MODE AND HAI.F DUPLEX 
1)$ lCONTINUE 
~I3IT10,f,(F!l!l :SELECT HIILF DUPLEX 
PC,U iCLEAR ROI 
_-I,BMErG ISET !\ASE LOAOED FLAG 

~Rt~2, tR.4~ 

H 
IRP'LG.STAT 
IRDA,4(R4) 
RXwC,6(R4) 
PC,U 
# .. 1tSASEfG 

#XFt.G, STAT 
• -1, XP'LAG 
lXDA,4(R4) 
rXWC,6(R4) 
PC,U 
•• 1, BASEFG 

,RE'\'UPN 
,REC!1:IVE SUFFER REOl'EST? 
IBR IF NO 
lCLEAR RECEIVE FLAG BIT 
: t.AOO REC SUFFER ADDRESS 
,LOAD REC BYTE COUNT 
,CLEAR RGI 
,SET FLAG 
:RETURN 
,CLEAR XMI1 FLAG Bl1 
,SET XMIT Ft.lIG(FOF< TIMEOUT EPROR) 
I LOAD XMIT 8UFFER ADDRESS 
,LOAD XMIT 8YTE COUNT 
,CLEAR FlOI 
I SET FLAG 
I Rr;TURN 
,CLEAR RGl 
,WAIT FOR FlOI TO DROP 
ISR II" STILL SET 
7!1FTURN 

, •••••••••••••• ***0 •• **** •• **.**** ••••••••• • •••••••••••••••• * ••• 
, OUTPUT SERVICE ROUTINE 
! ..... * •• * •• * •• "'''. *.* •• *", ••• -11** ** ....................... *. ** •••••• 

RISR I BI'I' 
BEQ 
TST 
BEQ 
C"IP 
BNE 
BICB 
!oIOV 
RTI 

5& 1 CMP 
BNE 
BISB 
SF! 

3S 1 MOV 
MOV 
TYPE 
'"'OV 
JSR 

IBIT0,2(R4) 
18 
RESUME 
58 
.8IT9,6(~4) 

58 
t'20T,HR4) 
, .. t,BASf.FG 

U,6CP,4) 
U 
1144, (R4) 
48 
4(F!4),ERCSR 
6(R4), ERDBR 
,OMeER 
EflCSR, '" C SP l 
fl0, $ B20C'I' 

IERROR? 
18R If NO 
,RESUME FLAG SET? 
:B.R IF NOT 
I IS PRoe. ERRO R B IT SET? 
,BR Ii" NOT 
ICLU~ DONE 
,SET BASE-FG 
,RETURN 
,OVERUN ERROR? 
,SR IF NO 
,REQUEUE XMlT BUP'FEA 

,SAVE SEL4 
,SAVE SELb (ERROR BITS) 
,ERROR MESSAGI!: 
,PUSH 5E1<4 ON STACK FOR TYPEOUT 
!TYPE IT OUT 

o"etl ITEP OVEP;·a,y MACHt :1(,\0""11;) 1l.Jl.".· .. 'l7 12139 PAGE 21 
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1193 
1194 
119'1 
1I9~ 
1197 
1199 
1199 
1'00 
12"1 
1202 
12") 
1104 
12",5 
12000 
lUH 
1199 
12~9 
12U 
1211 
1212 
l?t3 
12it 
1215 
1216 
017 
1219 
1219 
17213 
1221 
U;tl 
1223 
tn. 
t 225 
1226 
1227 
U2e 
1729 
UlI'l 
12H 
1'132 
12H 
12H 
lH~ 
IBb 
1231 
123ft 
1219 
\,." 
1241 
\142 
nB 
1244 
!H'i 
124!1 

;;14144 
i"14145 
"14140 
H4t!l2 
:414156 
IU4162 
IH416) 
.t14164 
1;114173 
tll4172 
!!141H 
1'11420&1 
;114206 
1111 44h! 
k;14Hb 
"t422!tl 
,,142H 
1!'14232 
'H4'2)4 
01\4240 
014144 
toJ14252 

014254 
lH426l 
IH 4264 
~14272 
014214 
"14302 .. , 0"'. 
,~14H~ 

,414312 
"'14316 
"14~:ii 
01 Bib 
1'114332 
<;14})6 
11\4142 
\;!41H 
If143!i,l 
\'14356 
p!4H2 
ttl 4 jt'>l, 
"I ~ l',~ 

~'h,7 f1'!J!~1~ 

, :,!~. I.! f't -1. to,!J ~,~ 

"'''II 0Al 
134400 
1t13146 
1;1114037 

000 
.l01 

IP5 1 11 
lirlili'fIH 

1',"'010" 
",,5Ill7 
14'1764 
1'IP0"102 

"'~/o~ 
3"\406 
1.''527"", 
'42764 
iHH1002 
I''1270il 
~,'S"37 
142764 
""0"'02 

032737 
\}i1ll413 
,,32737 
1'01 "'i22 
~,3273" 
~0\ 54 •. 1 
!"44~" 
'H~777 

I 372\ 
II [)\ 
1 ; 3 'i t I 
11.p2! 
~~~ '7:1"7 
~'H 16l 
~rJ5"j7 
i'l2717 
f~~ '2 f ~ 
3;'1\~ ~7 

~Fl!\ 

0\1>5112 
!611Q1SI> 
~1577iJ 

17 46S 4 

9th'56 
0"'0'211'7 

114011'00 
1'100297 

10\:10£11-\ 
\'Ilb 752 
000201 

002001ii 

0165H 

015IH'I3 
01 !l'JI' 
1'I111.t" 
011<H2 
01 Pi? 
Oil~" 4;1 

Gl\ 674& 
Ilfl241:10 
~ee14~, 
\lIf,H6 

011312 

,.'111112 

tEi600 
\67160 
16801'" 
169010 
17000 
17100 
17200 
17300 
17400 
1'500 
1760~ 
1771'10 
17990 
... I :rdr.J 

1801!l0 
18100 
1921.'10 
18300 
19400 
1851110 
iA600 
18100 
18800 
19900 

19100 
19200 
19300 
194£10 
1950~ 
l\1b~e 

19'i~" 
198\'101 
199{"Q 
20009 

2020;~ 
20P!~ 

2~40itl 

Ht 

281 

.BYTE 

.BYTE 
TYPE 
MOV 
.lSI/. 
.BYTE 
.BYTE 
TST 
BPt. 
HAJ,'!' 
CLI! 
BICB 
IITI 

SEQ 
BlS 
8lCB 
fiT! 
BIs 
CLR 
B!CS 
AT! 

(; 

1 
,SP.CE) 
EROBR,"'CSP) 
R:!I. $I320CT 
6 
1 
UWR 
.+ .. 

....... "'- ..... 10 .... ·:., 

:u 
tRrLG,STAT 
11207,2(114) 

UrLG.STAT 
XP'LAG 
'207,2(R4) 

I INse:RT :) SPACES 
/5PUSH SELb ON STACK FOR n PEOUT 
1 TY~E IT OUT 

I CHECK 8IT 15 
,S~IP H~LT IF .. 0 
IH~LT U' 5Wfl1!5 .. I 
,eLR EROSR LOCATION 
,CLtlR DONE 

I ~~!ll~~" .. ~ 
;SR-U,'NO 
, SET flEC DON E P"LAG 
,CLEAR DONe: 
:RETURN 
,SET XMIT DONE FLAG 
, CLE~R XP'LAG 
,CLE~R DONE 
,RETURN 

, * I. tllI* * * •••••• ,HH ••• * ••• *** It** ... * •• ,,***.*.* •• **.* ••••• * ••• * •••• * 
I ENTER HERE IF BOOT MODE WAS SELECTED 
! ** ••• * •••• *.,.*.*****.****** ••• ,,*** ••• -.*.** •••••• *.** •• * •••••• 
:lOOT, .aITle!aIT9,p~RAM110ETERMlNE WHICH BOOT MODE 

AUTORG ,SR Il" AUTO MODE, ORIGINATING STATION 
HlIT10,PAl'HIM1 
li,UTBOO 
'Bi:1'li, t<Aj(;iI"i 
"'~NOM 
,SQOM!G 

,SR IF AUTO MODE, ElOOT STATION 

IS" xr ~ANUAL '"'ODE, ORIGINATING STATIO~ 
:MANUAL MODE, SOOT STATION 
IN~Ir rOR MANUAL BOOT 

I *'*,. tI*. ** 11"*. ** *. *****.********** •• *** lit ••• * ... * •• *. *. 1I.* ••••• -
AU'rO"~Trc j,I');:<E O?IG!\',~::INfJ ST~'l'DN 

! * .... " •••• iIl*" ".i .....••••• ** .1I~", *.* .. * lO.*if.* ............ II .... *. "* .. *. 
l:,~,~r::~"~t ~10\1 

MO'IB 
I~O'~ ~QPl ~RSSAGE W1T~ 
,I'USWOf1:1 FOUR TIMES 
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1249 .,1441" ~i'I57J7 IIU'44 218-,~ 211 TST USErG 1111 IH~Qt1e;ST oo/;n 
1251 '''Htil \l1I171!! 21 "'9 UQ U ,81\ U' ~IO 

U51 ~'IHI2 f.05il)7 ",,11744 22B9i1l CLR USEFG ,CLEAR !..oel( HAG 
U~2 P1UH ~!!!5~l? 5'! 6152 H!P~ CLR XrLAG jet-Uri XPlIi' nAG 
USJ ,1,4422 1\1" 37 kll S6I!l2 lPU762 2,a~", MOV ,MOP1,5£1,4 ,su rOR tlMC LOAD 
125' "IU3~ 1412737 AIl"'",S5 11111764 2231'1'" MOV U,SEL6 I aET rOR DMC I..OAD 
1255 itlUl6 k'i52' i .. tI"'01411 iU41l1e lHS 114~, (R4' IAS~ ro~ ~MlT SlIce 
1256 "14442 ii' 2137 1100005 AU74& :a2!l~6 foIOV is,T£MPl 'SET UP D~LA~ COUNT 
12" "t44511 iIi:l5i'37 1rl13376 2261'" eLf< DELA¥ 
1258 "U45t '-'1115737 11116154 221gB HI TST I\P'LAG IRECEIVED AN¥THING? 
1759 illU60 ""10112 22193 SNE 4. ,BR IJI' YES 
U6iil ,il4462 I>S'53)' rlll"6 aii8S DEC D!LAY iDEe CEI..Ar COUN1EFi 
12&1 1144U 0f072 2:J0111111 8N! U ,WAlT TO RECEIVE 
111113 IItH70 8.,5]]7 01~746 21U~ DEC TEMPi ,OEC SECOND COU~T 
126] ,IU74 ".,,367 23200 aNE u ,BR lr NOT DONE D!LA~ 
1264 1114476 01'15737 1116752 2US9 TIT XF'LAG ,WAS XMTT COMPLETED? 
IUS 1145", 1"011..., 2 14 III It 8HE ,. ,eR IF ns, SEND MOP1 IIGA1/; 
1:'66 0\4504 """",1M 2]500 HALT ,ERROR, MOPI WAS NEVEFI SENT OUT 
1'67 23600 
1268 2)71111 ,CHECJ( TO atE IF' RECEIVlD MESSAGE IS MOP2 
1269 2lUII 
127~ IH4506 1'12781 015610 239"" 411 MOV 'MOP2,Rl ,STARTING ADDRESS or ~CP2 
1271 ,.14!l12 at 17S2 011020 241i10e MOV IADA,R2 ,RECEIVE SUF'F~R ADDRESS 
1272 ."4516 '''~f1iU 24100 CLR RJ ,CLEA.R COUNT 
1273 11452., 122122 24:100 511 eM'1 CPt )., (R2)+ ,COMPARE OUA 
1274 11114522 "ell" 2433" 8NE 11 ,IF' NOT MOP2 TRY AGAIN 
1275 1;)14'524 IU'52.] 24411111 INC RI ,DATA OK, BUMP COUNTER 
127f1 .14526 .,22703 1110011104 HUe CMP .. ,R3 ,DONE nT? 

"" flnla 1)1" 372 2460" BNE U ,81\ Ir NO 
1119 ~H 45!4 'IH737 (l!1!!0~ a·\?ee JS~ PC,M'l jn liAS ioiOi't, ao SEnD ;';uP3 
1:179 24109 
12U I·'·'········.···················,···················· •••• ,"," 
1281 , AUTOMAT~C MODE BOOT STATION 
1282 1 •••• , •••••••••••••••••••••••••••••••••••••••••••••••••••• " •••• 

Ulll 2'5800 
U84 ~14540 ,,"5717 016144 251160 AunoO, TIT BASEP'G ,BUE COMPLETED? 
U8~ 'H4SH IIUJl715 25200 SEQ AUT800 ,8R 1P' NO 
1286 IH4H6 8115037 016'744 25300 CLR &AsErG ,CLEAR LOCK fLAG 
1787 IHU52 8i15i' 37 "'16'761'1 2549'" CLR MP'LAG ,CLUII MUNT P't.AG 
128(4 1'14556 ,,95MJ7 ,,16754 25508 CI..R I\P'LAG ,CLUJ< flEC rLAG 
!~u 1!I14562 ",~:p!4, "..,0144 25699 SIS U4~;(1\4) J A'~ rOR Rte: u.;cc 
129111 ,14'566 ,,'57)7 01676001 251A9 11. TS'I' MrLAG IAI\E W~ IN MAINT MODE? 
1291 114572 0111362 25800 BHE AUTIOO ,iR IP' YES 
1792 11114'574 111'15737 1'116754 25980 2' • TaT RrLAG ,DID WE RECEIVE AN~THING1 
U93 "'14609 &" 1)57 2600" B~E AUT800 ,~ta REQUEUE RECEIVE BurFE~ 

1794 "14&02 1l~0771 2611110 SR 11 ,KEEP ON TRUCKIN' 
1295 26200 
l29b ,., ..•........•.. ' ..... , .... ' ............ , •.......•.•.......... , 
1797 , MANUAL ~ODt OReINATING STATION 
1299 " ••••••••• , ••••• , •••• " •••••••••••••••••••••••••••••• III~*I.III 
1799 26400 
130" 81H04 895017 016760 26500 MANORe, Ct.R MrLAe ,CLEAR MAINT F'L~G 
1301 '1'14610 1j1l5ll!] 7 016756 2660e cr..~ srt.AG ,CLEAR DDCMP START pe;CUVED ERMOR nAG 
1l~2 IHh14 'liS 7J 7 "16744 26700 711 TIT BAsErG ,BAS! LOADED? 
1103 1'1462111 ~lIl 775 26100 8I:Q 71 ,SR IP' 110 
1 ~"t ~lh22 3n~37 016744 ~nB0 CLJI lkaEP'G 'RElET F't.AG 
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n05 ",4U6 !f051' 37 016764 2'71L1'0 CL~ In6 ,t.OAD SEU rop rULL-DUPI..EX 
1)06 l'141)]2 95271 4 £109141 21180 BIS '141, (R4) ,UIl rOR cnt.r 
0",7 -14636 " .. 5737 016144 272.0 811 TIT BAIErG ,CNUI DONU 
1198 ~141>'2 1J0177'5 2'7101' BEQ U ,SR IF' NOT 
1309 I:OI46U ""51'137 1'116744 27400 CL~ BAIErG ,RElET rLAG 
11I0 f!14650 "1115"'37 016754 2'750£1 Ct.R RrLAG ,CLEAR RECEIVE FLAG 
1)11 ,,. 4654 0'52714 000144 2761110 BlS '144, [RU :AlK rOR R!:C SAlce 
U\2 j111466111 ~"57 37 11116756 2'779'" 111 TST snAG ,DDCMP START tI\AOR? 
1313 b14664 1'1014)7 2780" BEQ .. ,8R IF NO 
I H4 t'l14666 ,,,.27 Jot. 040000 27900 140V UIT14, CR4) , INITIALIZE DfoIC 
IUS \)14672 Pllt57 I " 28000 2'1 TIT (~4) ,RUN lET? 
1316 814614 11110376 28U'0 SPL :U ,SR IF NO 
1317 ~t4676 ('11'5037 016756 28200 CL~ aFLAG ,CLtiR F't.AG 
1319 '114102 3115037 016744 2u.e CLR SAiEre ,Ct.!AR t.OCK nAG 
lH9 d147"6 052764 0"'01011 000002 2840O UI tt09,2(U) , SET INT INA8t.E 
112" "14714 (1152714 ,,00143 2115.0 I:I1S '143, (R4) , AaK rOil SASE 
Inl 1t14720 1'1115737 .,,6744 28600 U. TIT BAIErG ,BASE DONE? 
1122 1"14724 1101775 28700 BEQ U ,SR If' NO 
112) i" 4 726 1."0~"37 916744 28800 CLR 8A1ErG ,CLEAR FLAG 
1 loa. ,"4732 ,,1J~037 11116764 289A, CLR arL6 ,SET UP FOR FUt.L-DUPI..EX 
Ins IH4736 &52714 ~00141 290"0 BIS 't41,cu) ,ASK rOR CNTLI 
1326 I'll 4742 0057)7 01&744 29U0 CU. TIT BAIEre ,CNTLI FINIIHE"? 
il4' .... 14746 ilioH 715 29209 BEQ 9t ,aR It NOT 
11~8 1'1147'50 fHIsn7 016744 2931110 CLR BAIErG ,CLEAR FLAG 
1 )29 lun54 (11&5037 016754 29400 CLII Rrt.AG ,CLEAR RECEIVER FLAG 
IH0 1f14760 .,52714 000144 295.0 BU 1144, (R4) , AlK FOR REC aAICC 
IHt ~14764 e05737 01&7&0 29609 U, TIT Mrt.AG ,ARE WE IN MAINT MODE? 
1132 1t14'770 ":'17]3 29700 BEQ 11 ,SR lr NO 
In) ,,'4772 IH27t4 e40e00 29118111 MOV UIT14,(~U , INITIALIZE DMC 
UH 914776 11105714 29900 10" TIT CR4) r RUN SET? 
'n~ IU'5000 1.,,,,37i1 3111080 BPI. u. ,a~ I' NO 
IBtI 1!II5e02 ""5037 016744 301S" CLR BAsEre ,Ct.EAR LOCK F'LAG 
t )37 1'15"'06 tl!2764 110010" "9""9' 3020" aIS U,,0,2(R4) ,SET INT il:NASLt 
1339 I:'IUI014 ,52714 IJ~IOS43 30380 BIll '141, (114) ,ASK rOR BASE 
1))9 "15020 ,,05737 0lb744 38400 III. TST BAsErG ,BASE DONE? 
IHe "1502t fHI17'5 l0S0" SEQ 118 ,8R IF NO 
'HI "15026 .,.,50]7 016744 30U" Ct.R BAIEre ,CLEAR Ft.AG 
: ~t~ ~~ $012 ~~27J7 ;~24-;; 5l;";~ i:;:: ... ,,. i4.0ii'''"i r~Ainr. ~uDi {~V~J 

lltl IU5040 ,52714 000141 BIS HU. (u) .ASK 'OR CNTLI 
1144 1L1l50U tJ8S717 816744 30909 1211 TST 8ASErG ,CNTLI P'INISHrDl 
IUS ""'''5''' 111'11775 31000 BEQ 12, :SI\ Ir NOT 
1]46 ,U052 fl05037 016744 311." CLR BAIEFG rCt.EAR nAG 
IH7 1115it56 805"']7 11116754 31200 CLR Rrr..AG ,Ct.EAR FlECEIVER FLAG 
1148 1f1!5~62 ..,52714 000144 31309 BII 1144, (R4) ,All( FOR REC SA/CC 
U49 1115066 ,(57)7 016754 lU.e 511 'I'8T Rrt.AG ,HAVE WE RECEIVED ANYTHING? 
1159 .15072 ,!f1775 U500 stQ 5. ,SR IF' NO 
1)51 1160" 
1)52 311e0 ,CHECw '\'0 an IF' PECEIVED MESSAGE IS ~OP2 
135) :tUP0 
1354 .15874 <)1279t 1'115610 31900 MOV .MoP2,R1 ,MOP2 STAR'I'INC ADDIIE5! 
\355 11151110 1'1)7",2 811020 32000 MOV IIIDA, R2 ,RECEVE SUFrER ADDPESS 
ln6 IISl04 e"5~01 321"''' Ct.R RJ ,Ct.UP C('IUNT 
1357 eUI96 , 22t22 32200 611 CM" CR1)·'(R2lt ,COMP_RE DATA 
t358 IU5118 i).HlU 32300 SNE 111 ,IT ISN"T MOP2, TR~ AGAIp.; 
135Q fit 5112 ~1J520) 3249£1 I"'C P] IDATA O~. 8UMp COUNT 
136a ;U51i4 ,,:/2703 0e0"'84 )2SIl!~ C"IP '4,~3 I ~ONE ~ET1 
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1361 
13b2 
1363 
1364 
1365 
1166 
1367 
1368 
1369 
1370 
1371 
1312 
1171 
1)74 
1375 
1376 
1377 
1378 
1379 
1380 
11!ll 
lH2 
138) 
1l~4 
1385 
1396 
1387 
!lS8 
13SQ 
09", 
1391 
1192 
1193 
1394 
1395 
1396 
1397 
U9Q 
1199 
1400 
Hilt 
14112 
14IU 
140. 
1405 
1406 
1407 
1408 
1409 
1410 
1411 
1412 
141] 
1414 
1415 
141.., 

01512'" 
"15122 

"15126 
8l~1l2 
.15134 
"15142 
IH5t4b 
"15152 
"1516", 
''i15162 
11115166 
~1517f11 
~t5170 
r.t~202 
fl15211:) 
.,15212 
£115'216 
1,,5220 
111'5226 
'H~'H4 
fIl1524~ 
1'115246 
*'15250 
"'15250 
~1~264 
ql~270 

"1~276 
.. 15300 
015304 
.. \5306 
1"15111" 

""15312 
"'1532'" 
,t15322 
il\1533" 
:11~332 
.,1534e 
'"15342 
1'1535" 
.. 15352 
t15360 
015362 
"15371/1 
!115376 
11'154"2 
I'll 541!'6 

£101372 
004., 3 7 

1'132714 
801413 
£112764 
P"506t 
,,1'14737 
iJU731 
IJdlll002 
032714 
0fiJ14U 
"'137b4 
~~4731 
012737 
110 0002 
fl l 2714 
".11414 
rl1764 
.,1271>4 
.,04737 
f)12737 
""0002 
013764 
1!'13764 
""4737 
1112737 
"'''0'''''2 
142714 
t 115714 
,.,,,,,776 
lf~a'07 

812764 
001453 
&22764 
211'110*,4 
012731 
~t10451> 
",'21b4 
1101004 
012737 
,,;,0446 
e16437 
~lo437 
104400 
('13146 
0"'4037 

015506 

0''''!002 

016776 
""0006 
015310:10 
177777 

016764 
015300 
177777 

".HI004 

011020 
000~10 
015300 
177777 

01b762 
016764 
015300 
177777 

000040 

0a0001 

000010 

177777 

0f10200 

177777 

"0001114 
11001106 
016366 
O\1054 
015770 

000004 

016744 

000006 

016744 

00e004 
000006 

016744 

0"0004 
0l'l0006 

016744 

000002 

000006 

0\6760 

016751> 

011054 
01111156 

32600 
327 .. ~ 
3281:10 

33000 
33100 
33200 
33300 
33400 
33500 
3361110 
33700 
33800 
3391'10 
34000 
3411110 
34200 
34300 
34400 
34500 
34600 
34700 
34800 
3491110 
35000 
35100 
3520"1 
35300 
35400 
35500 
35600 
35700 
35800 
35900 
36000 

36200 
36300 
3640101 
365014 
36600 
367"0 
36800 
36900 
37000 
37100 
37200 
37300 
374"0 
37500 
37600 
37700 

BI'I"­
JSP 

,SF IF NO 
, IT WAS MOP2, SO SEND OIlT MUP3 

, .................................................................... . 
, INPUT INT~pRUPT SERVICE POUTINE (ROOT MODE) , .................................................................. . 
IISRI 

181 

2S1 

411 

BIT 
BgQ 
MOV 
Cl.R 
JSR 
MOV 
RTI 
SIT 
BEQ 
MOV 
JSR 
MOV 
RTI 
BIT 
BEQ 
MOV 
MOV 
JSR 
MOV 
RTI 
f.!OV 
MOV 
JSR 
MOV 
RorI 
BICB 
TSTB 
&Ml 
RTS 

'BIT1,(R4) 
11 
'AASE,4CR4) 
6CR4) 
PC,U 
'-1,BASEFG 

fBIT0, (Rt) 

:U 
SEL6,6(R4) 
Pc,u 
'-1,BASErG 

UIT2, (R4) 
:u 
IRDA.4(R4) 
He.6(R4) 
PC," 
'-I,BASEfG 

SEL4,4(R4) 
SEL6,6(R41 
PC," 
#-I,BASEfG 

H0, (R4) 
(R4) 
.-2 
PC 

71S IT A HASE REQUEST? 
,NO 
,YES, LOAU BAsE ADDRESS 
,CLEAR SEL6 
,CLEAR RQI 
:SET FLAG 
,RETURN 
,IS IT CNT!.. IN? 
,BR IF NO 
,t.OAD" SEL6 fOR CNTLI 
,CLEAR RQl 
,SET P'LAG 
,RETURN 
,IS IT RECEIVE REQUEST? 
,NO 
,YES. LOAD PEC BA 
,CC 
,CLEAR RQI 
,SET fLAG 
,RETURN 
,XMIT REQUEST, LOAD XM1T SA 
,XMIT CC 
,CLEAR RQl 
,SET FUG 
,RETURN 
,CLEAR RQI 
,ROI CLEAR? 
,NO 
,RETURN 

, •••••••••••••••••••••••••••••••••••••••••••••••••••••••• **** ••• 
, OUTPUT LNTERRUPT SERVICE ROUTINE (BOOT MODE) 
'* •••••••••••••••••••••••••••••••••••••••••••••••••••• * ••••••••• 

lSI 

2 .. 

BIT 
8EQ 
CMP 
BNE 
MOV 
8R 
CMP 
8NE 
MOV 
SFI 
/010 V 
MOV 
TYPE 
HOV 
JSR 

'BIT0,2CR4) 
H 
t10,6(R4) 
it 
jI-l,MFLAG 
5t 
'20 •• 6(R4) 
2' 
'-I.SFLAG 
5. 
4 (f14), ERCSf! 
6CR4),ERDBR 
,DMCER 
ERCSR.-(SP) 
R0,'B20CT 

rERROR? 
,NO 
,YES. MAINT MODE ENTERED? 
rNO 
rYES, SET MFLAG 
,FltTURN 
,DDCMP START RECEIVED ERROR? 
,NO 
~YES,SET SP"L.AG 
rRETURN 
,SAVE 5EL4 
,SAV~ SEu6 (ERROFI BlrS) 
r ERROR MESSAGE 
,PUSH SEL4 ON STACK fOR TYPEOUT 
rTYPE IT OUT 
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14\7 
14111 
\419 
1420 
1421 
1422 
1423 
1424 
142'§ 
1421> 
1427 
1428 
1429 
1430 
HJl 
1432 
1433 
1434 
1435 
1436 
1431 
1438 
1419 
lH0 
1441 
1442 
1443 
1444 
1445 
1446 
1447 
1448 
1449 
1450 
1451 
1452 
1453 
U5t 
1455 
1456 
U5? 
1458 
1459 
1460 
1461 
1462 
1463 
1464 
1465 
14116 
1467 
1468 
1469 
l47d 
1471 
1472 

11115412 
t15411 
'1'5414 
tfl5420 
815424 
1(115430 
",I ~ 431 
"15432 
"15436 
,,1')4401 
6."15442 
615446 
915451'1 
015456 
till b4oit/ 
"'54b6 
01'5470 
tl15476 
tl15504 

,~ 15'506 
1/)15512 
815514 
015520 
.. 15524 
1115532 
fl15540 
,,15544 
"1555111 
tIII5554 
1t15556 
"15562 
~155b4 
rU5566 
015572 
tt15574 
.)15570 

,,15602 
iJ156a5 

.,'!l610 
"U61) 
.,15614 
11)15617 

(115622 
el5f.1l6 
",561111 
.15634 
.1Sb41l 

006 
0el 

104490 
I't3H6 
Utl4037 

"06 
11101 

1!\95777 
1It0Q'01 
000000 
l'i!S031 
0110413 
p32764 
''''1434 
0121.;1 

""0403 
~12737 
\42764 
Ih'0092 

01(l5737 
P,1II177!1 
11105031 
1""5037 
812737 
8127)7 
11)52714 
&05037 
tl05737 
!'01004 
805337 
001372 
eltkl9a0 
104400 
.,05726 

"OJ 1f9 "''' 
IHel37 

ee6 
0,,0 

e15610 
010 
1'190 
0e0 
IHl0 

"051'137 
IH'''0 " 5 
812706 
11127011 
'" ;;7",,,, 

1'116562 
011056 
015710 

1734e6 

011056 

1i1i 11 

177777 
e00207 

f1t6744 

016744 
"16752 
015614 
000154 
000140 
913376 
01b752 

013376 

016635 

91111'16 

000 
000 

014 

000 
0"6 

091tHl0 
177560 

016154 

9167!12 
00e0e2 

e16762 
016764 

000 

001 

37800 
379910 
390910 
39100 
39200 
38300 
38400 
39500 
3U0e 
38700 
3880e 
38900 
39000 
39100 
.392011 
39.300 
39400 
39500 
39600 
39700 

39900 
40000 
40190 
40200 
40300 
40400 
4051'10 
40600 
40700 
4081'1e 
40900 
41ee0 
41100 
4120e 
41300 
41400 
41500 
41600 
411e0 
41800 

41900 
42090 

42100 

42200 
4H00 
4241'10 
4250e 
42600 
4270101 
47@t!''l 

HI 

481 
!lSI 

.BYTE 

.8YTE 
TYPE 
MOV 
J5R 
.BYTE 
.BYTE 
TST 
BPL 
HALT 
CLR 
8R 
8IT 
BEQ 
MOV 
BR 
MOV 
BICB 
RTI 

6 
1 
,spACE) 
ERDBR,-(!P) 
R0,U20CT 
6 
1 
UWR 
.+4 

EROBR 
58 
tBIT2.2(R4) 
U 
'-1,RFLAG 
5t 
'-lI XFUG 
U07,2(R4) 

,INSERT 3 SPACE,S 
,SPUSH SEL6 0'1 BrAC!!: P"OR TYPEOUT 
rTYPE IT OUT 

,CHECK BIT 15 
,SKIP HALT IP" • 0 
,HALT IP' SWR15. 1 
,CLR ERDBFI LOCATION 
,RETURN 
,RECEIVE DONE? 
,BR IF NO 
,SET RECEIVE P"LAG 
rRETURN 
,XMIT DONE, SET XM1T FLAG 
,CLEAR DONE 
,RETURN 

, .............................................................. . 
, 5UBROUTINI!: TO SEND MOP3 MESSAGE , •••••••••••••• * •••••••••••••••••••••••••••••••••••••••••••••••• 
MP31 

UI 

10101'11 

.EVEN 
KOP21 

MOP]! 

TST 
BI!:Q 
CLR 
CLR 
MOV 
MOV 
8IS 
CLR 
TST 
BNE 
DEC 
8NE 
HALT 
TYPE 
TST 
HALT 
JMP 

BASEFG ,IS IT OK TO REQUEST 
MP3 ,BR IF NO 
BAsEFG ,CLEAR LOCK FLAG 
XP'LAG ,CLEAR XMIT FLAG 
.MOP3.SEL4 ,MOP3 ADDRESS 
,MOP3ED-MOP3,SEL6 ,HOP] COUNT 
'140,CR4) ,ASK FOR XMIT BA/CC 
DELAY ,STAFIT DELAY COUNT 
XFLAG ,XMIT DONE? 
2. ,BR IF YES 
DELAY ,DI!:C DELAY COUNT 
18 ,BR IP' NO DONE 

,ERROR, MOP) SEND NOT DONE 
,ORGOK ,OK MOP1 SEND DONE 
(SP)+ ,POP STACK (ENTERED BY JSR) 

, ALL nONE HIT CONT TO DO IT AGAIN 
START 

.BYTE 10,12.,1,0 

,IMAGE OF pROGFlAM TO BE DOWN LINE LOAnED 

CL~ 
REstT 
MOV 
MOV 
w':!v 

@lt6 

'te00,!P 
U 77560,111 
pc,!"e 

r SET UP T IMEOuT ve:CTO~ TO HAr..r 
,CL!AFI ALLII 
,SET UP STACIl 
,SET Tn CSR 
i~A¥.E AOORfSS PIC 
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147J 
1474 
1475 
1476 
1477 
14 7 ~ 
!47Q 
11180 
1491 
1482 
1483 
148' 
1485 
1496 
1487 
1488 
148"1 
H9" 
t 491 
1'92 
1493 
1494 
1495 
1490 
1497 
1499 
1499 
1'501:1 
1"i01 
1~~2 
l'i!d3 
1504 
1';105 
1"i~6 
15.,7 
1~0e 

15"9 
1510 
1511 
1512 
! O;! 3 
1514 
151 "I 
1'516 
1511 
1518 
1519 
1520 
1 '521 
1522 
1523 
1524 
1525 
1526 
1521 
i52S 

,QS642 
~I 564b 
,,151>52 
"ISt.5~ 
ot!l660 
10'15662 
141 567~ 
.i50H 
11115676 
~15704 
,H5712 
rU5720 
",15720 
(615734 
itl~742 
Itt5750 
i'15H6 
IU5764 
1'11'5761 
"15779 

IH5770 
915774 
1;1&000 
"16~02 
I!Ilb01~ 
!!t6i.H6 
,U6024 
t'1602& 
IUb0)0 
1116032 
fllblcl36 
iiHb0hl 

1:16'7.,,, 
1 \'1'5761 
I <l.,ano; 
, ~ 2~tt 

&tlt 372 
1'12737 
&"''5 v 37 
0';0; i; 
!!'.H.H2 
1\1644'-' 
D42"'1I7 
l!'51E'4Yl 
1i425~& 

14 4 151:11 
.,4&125 
1"42141'l 
~20106 
021:1441 

001> 

112(\37 
112031 
,,0111406 
1t2737 
112737 
1\21 37 
"UH6 
i'l10446 
1'110'1,6 
113704 
ttl'S 404 
"":17a4 

en'S02 
~51505 
.. 53440 
Il41S0S 
1il201 1:14 
051505 
054514 
042116 
042!i24 

000 

01'10001 
1'100"06 
00"005 

016175 

0'52117 
040523 
W'515161 
044!10S 
"S2~2) 
"43123 
02&440 
"47440 
0!52123 

"t6173 
~16175 
rtl&l72 

4~90~ 
4301'(1 
43100'1 
4120", 
411~1tI 
43400 
435~0 
4161'10 
43700 

43ie0 
439"''' 
44000 
441"0 
44200 
44300 
44400 
44500 
44600 
44700 
44800 
44900 
450910 
45100 
452160 
45300 
45400 
45500 
45600 
457"0 
45800 
45900 
46000 
46100 
4620~ 
46300 
46400 
46500 
4660" 
46700 
46800 
46900 
410021 
47100 
47200 
47301'1 
47400 
47500 

tal 

MSGI 

MOP3EDI 
.EVEN 

ADn 
TSTe 
bPI.. 
MOVB 
!lNE 
MOV 
CLR 
SR 
,Asca 

'CMSG-,>,l<16 
HRl) 
18 
CR0)+,b(l\l ) 
is 
.2&,8124 
ilt2b 

IADDRESS or MrSSAGE 
;REr.DY SrT? 
,SR I' NO 
,TYPE A C~ARAC1ER 
,KEEP T"iP1NG IF NOT ZERO 
,SET UP PO~ER F~rL VECTOR 
JMAK~ SUR~ T BIT CL~A? 

• EI<D OF 'TEST III 

•••• ****************.**********.************* ••••• 
,RINARY TO OCTAu CASCII) AND TYPE 
,.B20CT •• _ENTER·'HERE TO SETUP SUPPRESS ZEROS AND NUMBER or DIGITS TO TYPE 
,CALLI 
I , MOV 

JSR 
.BYTE 
:BY'1'E 

NUM,-(SP) 
F:0,U20CT 
N 

'" 

,NUMBER TO BE TYPED 
• CALL rOR TYPEOUT 
,Nal TO 6 rOR NUMBER OF DIGITS TO TYPE 
,M;;1 OR 0 

,I"TYPE LEADING ZEFtOS 
,0"SUPPRESS LEADING ZEROS , 

'.B201 •••• tNTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST sssocr OR 
,CALLI 
f MOV NUM,-(SP) 
, JSR R0,.BaOi , 
,IS2016 ••• £NTER HERE rOR TYPEOUT or A 16 BIT NUMBER 
.CALLI 

MOV NUM,-CSP) 
JSR R0,.B2016 

.nocTI MOV8 
MOV8 
SF: 

.B20161 Mova 
MOVB 

'B2011 MOVB 
MOy 
MOV 
MOV 
Mova 
NEG 
AOD 

(RI'I)+, _OMOOE+1 
(R0)+,UlFILL 
,B201 
'l,serILL 
'6,_OMOOE+l 
n,.OCNT 
R3, .. tSri 
Rt,-CSP) 
RS,-CSP) 
.OMODt+l,R4 
R4 
HiP" 

'PIC~UP THE NUMBER or DIGITS TO TYP~ 
,GET THE ZERO FILL S~ITCH 

,SET THE ZEFtO FILL SwITCH 
,SET FOR SlX(6) DIGITS 
,SET THE ITERATION COUNT 
jS~VE Rl 
,SAVE R4 
,SAV~ R5 
,GET THE NUMBER or DIGITS TO TYPE 

!SYBTpACT IT FOR MAX. ALLOWED 
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1'129 
1530 
1"'31 
1'532 
1533 
1534 
"535 
1'13& 
15.31 
1519 
1'139 
15U 
1'541 
1'542 
1541 
1544 
1'545 
ISh 
1547 
1548 
1549 
1550 
1551 
1'552 
1 '553 
1554 
1555 
1556 
1557 
1559 
1559 
1560 
1561 
1'162 
15&3 
1564 
1565 
15tob 
'Sfo7 
1568 
1569 
1570 
1'171 
1572 
15H 
ISH 
1575 
1576 
1577 
15711 
1579 
1580 
1'581 
IS82 
158) 
1584 

1916044 
1:"16050 
~~1 b0'14 
l'I1606'" 
1;11tol'>62 
.-16064 
,,'b"b6 
f'lo~7~ 
ttJ(.I'l"12 
tot6074 
.,16076 
51116100 
... lbl~4 
.'1610" 
,,16112 
u16114 
fj;1611" 
31612t! 
016122 
1116126 
016132 
81bllb 
.,16142 
9161411 
rl6150 
l~16152 

016154 
316156 
Ift6160 
"16162 
11116164 
1/116166 
iH6170 
el6171 
1'116172 
et61H 
116174 

.16176 
116294 
.16210 
916214 
"16221'1 
.,16222 
1J16226 
'16230 
016232 
.. 16236 
.1~242 
"'6246 
IH6250 
"'621.56 
~'6262 
l"tfo266 
"'6272' 

"0437 
113704 
0tbb;!5 
0051'01 
PJ~61~5 

,,""Hi'4 
l4~b\05 
006H)5 
0ltb;ro5 
1!110'50) 
1&1:161",1 
'05137 
1016010 
,,42703 
IHH002 
1l1''571'14 
1}~14t'1) 

;, ... 52,64 
05271'13 
f'5279)1 
IUH7 
1114400 
105337 
003147 
2'02 4 ",2 
005204 
~0"'H4 
1If12b05 
,U2b04 
012603 
,12616 
_00200 

~00 

000 
000 
000 

11160000 

,,12737 
e950]7 
,,52714 
.05737 
pAt 775 
P12714 
,*,5714 
100376 
IH'5937 
1'152714 
'05 7 37 
,,<11775 
e12764 
eA5037 
IH2702 
,0500t 
12/)261 

016174 
016173 
00001~ 

016114 

1 7777~ 

000060 
000040 
016170 
0161"0 
01&172 

177777 
1:116744 
000146 
11116744 

040000 

016744 
000143 
01 b744 

000100 
016742 
001:1003 

0\6776 

016742 

0"'0002 

016766 

47600 
47701'1 
47800 
47900 
U01110 
48100 
48200 
48300 
4UtOr; 
48509 
48600 
48700 
481100 
48909 
49000 
49100 
49200 
49300 
49400 
4950111 
49600 
497o" 
49800 
49900 
50000 
5011110 
50200 
50300 
50400 
50500 
50600 
5E'700 
598"0 
50909 
51000 
51100 
51200 
51300 
51400 
51590 
51600 
51700 
51800 
51900 
5200., 
5210A 
52200 
52300 
52400 
525"0 
52600 
1.52700 
52809 
52900 
5301'10 
5319" 

Ut 

2S1 

UI 

41, 

5S1 

HI 

681 

81: 

_OCNT, 
'0rILL, 
,(lMODEI 

CK8ASEI 

Hi 

311 

!5S1 

MOVB 
MOVS 
MOV 
Ct.P 
ROL 
8R 
ROL 
R01. 
ROll 
MOV 
ROt 
DEca 
IIPL 
BIC 
8NE 
TST 
BEQ 
INC 
Bta 
BIS 
MOVB 
TYPE 
DECB 
aGT 
BLT 
INC 
BR 
MOV 
MOV 
MOV 
MOV 
RTS 
• BYTE 
.8YTE 
,BYTE 
.BYTE 
o 

,",OV 
CLR 
Bta 
TST 
BEQ 
MOV 
TST 
~PL 
CLR 
SIS 
TST 
BEQ 
MOV 
CLR 
MOV 
CLR 
C"'P8 

R4,IOMODE 
I0FI1.L,R4 
10(SP),R5 
R3 
R5 
3. 
R'S 
R! 
rt5 
R5,R3 
R3 
,OMODE 
71 
Ii 77779, R3 
41 
R4 
5. 
R4 
'-",R3 
•• , R3 
F:3,U 
,s. 
,OCNT 
2_ 
6t 
u 
2_ 
(SP)+,R5 
CIP)+,R4 
CBP)+,R3 
(Sp)., (SP) 
R0 
e 
o 
o 
o 

,SAVE IT FOR USE 
,GET THE ZERO FILL SwI'!CH 
I P lCKuP TH~ INPUT NUMBER 
,Ct.EAR THE OUTPUT ~ORD 
,ROTATE MSS INTO ·C· 
,GO 00 MSB 
,FORM THIS DIGIT 

,GET LSB or THIS DIGIT 
,TYPE THIS DIGIT? 
,8R I' NO 
,GET PID OF JUNK 
,TEST FOR 0 
,SUPPRESS THIS 0? 
,BP Ir YES 
,DON'T SUPPF:ESS AN~MORE 0'S 
,MAKE THIS DIGIT ASCII 
,MAKE ASCII IF NOT A~PEADY 
,SAVE rOR TYPING 
,GO TYPE THIS DIGIT 
,COUNT BY 1 
.BR IF ~ORE TO 00 

,jBR IF DONE 
,INSURE LAST DIGIT ISN'T A e~ANK 
,GO DO THE LAST DIGIT 
.RESTORE R5 
,RESTORE R4 
,RESTORE R3 
,SET THE STACK FOR RtTURNING 
,RETUPN 
,STORAGE FOR ASCII DIGIT 
,TERMINATOR FOR TrPE ROUTINE 
,0CTAt. DIGIT COUNTE~ 
,!tRO rILL SWITCH 
,NUMBER or DIGITS TO TYPE 

'.1,~E8UM~ ,gET ~~SU~~ FLAG 
BASEFG ,CLEAR BASEFG 
'146,(R4, ,SHUT DOWN OMC TO UPDATE BASE TABlE 
BASErG :SHUT DOWN oo~t? 
I' ,BR Ir NO 
UITI4,(R4) ,MASTER CLEAR DMC 
(R4' ,RUN SET? 
:at ,BR IF NO 
BASEFG ,CLEAR BASEFG 
'143,(R4) ,ASK FOR 8ASE REQUEST 
BASErG ,BASE LOADED? 
]I ,BR IF NO 
1100,2(R4' ,SET INTERRUPT ENABLE 
RESUME ,CLEAR RESUME FLAG 
U,R2 ,LOAD BASE OFFSET TO ERROR COUNTS 
R1 ,Pl IS OFFSET INTO SOFTWARE TABLE 
BlSE(R2),EP.RCNT(Pl)JANY ERRORS THIS pIISS? 



o"'Cll ITEP OVERLAY ~ACY1 t 3"(046) l1-JIlL-77 12:39 PAr:E 34 PAGEl el'lJ 
OZDIIO,PI' 19-,uY-n 1 t 17q 

1595 \"lb276 l'iH<l05 53201l S~e: 6. ISR IF' YrS 
1586 !ittb]0;>1 ,72122 5)31:1" C'!PB (Rl)t.(P2h : INC INDEXS 
1597 £'16302 V-n1('12 ,,0:0<"13 534<'11l C~P H3.R2 :DONE? 
15A9 1'16 )t;() e1l13',' 53500 a'iE 5. ,BR IF NO 
15119 IOt631a 0111'207 5360" RTS PC I RETURN 
1590 016312 ,"440.1 016437 537"0 681 TYPE .SOFT ,TYPE SOFT ERPOP MESSAGE 
1591 .-,6316 ,<127,,2 00;>11<103 53800 MOV n,R2 ,LOAD BASE OFFSET TO ERPOR COUN'l'S 
1592 tllbl2:.! ~"51'1~1 53900 CLR PI ,SOP'TI'IARE TASLE OI'"FSET 
1593 r.l1f>l24 116 2td 011>776 1'116766 54000 7$1 MOVB SASE (112). ERRCNT (Ill), SAVE ERROR COUNTS 
1594 .. 16332 116241> 016776 54100 MOV8 SASE(1I2),-tSP) ,PUSH ON STACK FOP TYPEOUT 
1595 ~16H6 0 42716 177400 54200 SIC ,"C<377>, CSP) ,CLUR HI-BYTE 
1596 .. 16342 11104"37 "'15770 54300 JSR R0.8820CT ,TYPE IT OUT 
1597 fH6lt6 0"] 54400 .IlYTE 3 
159B IiIlbH7 flirJl 54500 .BYTE 1 
1599 "16350 1 <'14 ~01!1 016562 54600 TYPE ,SPACE3 ,INSERT 3 SPACES 
1600 III 11354 '2'2221 54700 CMPB (1I'2)+,(R1)+ ,INC INDEXS 
1601 "16356 &2'2702 "'~0013 548~11' C"IP It 3, R2 ,DONE? 
161<l2 016362 1"'1360 54901'1 SNE 7S ,SR IF NO 
1M') t'16364 8002",7 551'100 RTS PC ,RETURN 

16". 55100 
1605 55201'1 
161'16 5531'10 ,NLIST BEX 

'"16366 01.'5015 1'141412 047117 55401'1 O"lCER' .ASCII <15><12><12>ICONTROL OUT ERRORI 
"16412 .,1I5"'IS 1120040 04'2523 5551'10 .ASCII <15><12>1 SEL4 SEL61 
",164)1 illS 020012 1'101'1 55601'1 .ASCI! <15><12>1 1 
1'16437 015 "",51tl12 1'147523 5571'10 SOFTI .ASCIT <15><I'2><I'2>/sorT EIIROR • oDCMP ERROR COUNTS ARE tlON ZERO, 
,*16516 81"51'115 k'2004'" 02004Cll 5581'11'1 .ASCII <15><12>1 SASE+3 THPU SASE+12/<15><12><Itl> 
"1651>2 8,.,04" 1'1"'0.,41' 55901'1 SPACEl • • ASCIl 1 1 
1'116566 1'11''5015 ,,40515 1'1'52516 561'11'10 BOO"lSG. .Ascn <15><12>/MANUALLY SOOT oMC NOW (VIA ~9301·YJ)1 
(166)5 "15 047412 1'144522 56100 ORGOK. .ASCI! <l!5><12>/ORIGINATING STATION HAS COMPLETEO SOOT SUCCESSFULLY - E 

01li142 562016 .EVEN 
5631'10 .LIST SEX 

161'11 5641'10 
161'18 .,16142 "0",ee~ 56500 RESUME. 1'1 
11'>09 .. 16744 r"''''''II;'I 56600 BASEFG. 0 J BASE LOAD FLAG 
1611'l Ulb14l> 1110110011 5671'10 TEMPll 1'1 
11>11 e167S1<1 "II~\I"" 5681110 TEMP2' 1'1 
1612 .,16752 ltae.,00 56900 XFLAGI 0 
1613 016754 :.1"01'11;'1'1 57000 RFI"AGI 0 
1614 ,,16756 ""hle00 57100 SF'LAGI 0 
1~15 "11>760 !"i6"~"0 57200 MFLAG: 0 
1616 ~16762 000\10111 57300 SEL4. 0 
1617 .16764 o 1'1 kI 1'1 "II 57400 SEL6. " 161'! 57500 
1619 .16766 tl03'HH 57b00 ERRCNT. .BLIOi 
1620 57700 
1621 57800 
tl>l2 016176 017l71> 57900 SASE. .-.+256. 
1623 ~00"'01 5800111 .END 

o"'CII nEP OVF.IILH "!ACYlI 30(1046) U-JUL.77 12.39 PAGE 36 PAGEl 11Il34 
DZDMO,Pl' 18· II l\Y-77 11129 CROSS RrrEflENCE TABLE •• USER SY"!SOLS 

AUTBOO 01454'" 1224 12841 1285 1291 1293 
AUTOI<G 1'1431 2 1222 12]U 1240 
SA IH 11:104 665' 726 
BACK !:13411" 827· 856· 892. 9116· 1017 10781 
BASF ;'lb716 758. 759. 760. 761· 762. 1129 1]70 1514 1593 1594 11>22' 
SASEFG ..,111744 745 • 111190 1092· 1112 l11h 1149. 1157. 1164. 1182· 1239 1241· 1244 1246. 

1249 1'251· 1284 1286· U"2 1304. 1307 1309· 13th ll21 ll23· 1326 1328-
1)36· 13'9 1341· 1344 134'* 1373· 1379. 1386. 1391· 1441 14oU· 1569· 1571 
1576. 1578 1609' 

SIT0 II lfil000 1 659. 1137 1175 1375 1492 
BITI 91:1001<12 659. 932 957 964 1123 1368 
SITU ~e21i101'1 659. 1145 1147 1221 1223 
BITll 11 It''U0'' 65!H 1145 
BIT!2 • "UB00 b59. 1133 
SITt) • ;,200016 659. fl9U 1028 1055 
BITlt a \140;1100 659. 734 1314 1333 1513 
BITI5 11 '0101:111l0 659. 
BIT2 a Ih)01'104 659, 937 1125 1143 1151 1206 1381 1429 
SIT) \JiII0010 1>5\1, 
BIT4 191'/0020 659-
BITS ;U01il40 659. 
BTT6 • .,"011il0 659. 
BIT? II "'0lt201'1 659. 
BITI! • 30tH00 659. 730 765 
BIT9 · 1'111101'10 659. 1179 1221 1225 
BOOMSG 'ft 6566 1227 160U 
BOOT 11114254 767 1221' 
B2016 I" 103~ 675. 11'131 
CI<S.SE UI11176 824 853 889 983 156Bt 
DELAY ,,13376 77h 1015. 10771 1257· 126h 1448* 1451· 
D[PP '''3010 1056 11'165' 
oISPLA &11046 685. 
DMCEII 1116366 1191'1 14\4 16061 
oMCll .111l00 6641 
DSFLG • &2000~ 659. 69H 
oSSTAT 011060 7001 
ENTFII 1'112550 999 t0IilU 
EOP 1'12462 B28 957 893 987 9941 
EIICSf< 11111/154 6991 752· U8a. 1191 1412· 1415 
ElIoBIl 1'1111/156 699, 753· 1026 1189. 1196 121'1)* 1413· 1421il 1427. 
EI'RCNT 016766 754* 755. 756. 757· 1584 159). 1619. 
FLAG !t11 042 61lH 
rULL.Da 1t0e001 7141 934 959 966 1139 
GO .. 11404 .,,71 
1 IS II ""5126 732 1368' 
ILB • ''''''ittii' 6591 786 
If.lOA 01U2111 6?1I 896 lel5 1058 1154 \271 1355 13B3 
IXDA ," 1022 672i 7J5 897 llil14 1062 1064 1161 
IC!:IDJN 11 , tl441b 659. 808 840 813 931 
LOOP - _1"'90:10 659. 825 854 890 984 
MANOPG 814604 1226 1300. 
MFL.a '''6761'1 1287. 1 '290 130e. 1331 tUh 161!' 
MClPI 815602 11)4 1'253 1459. 
MOP2 '15610 1270 13!!4 1462. 
MOP! &15614 1445 1446 14641 
!lr>PJEO It! 5'77" 144b 1492' 
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DlDMO,Pll I a·MAY-77 11 : 2 ~ C~OSS lin EIlENCE r~"LE .- USF'R SYMBOLS 

MP] ('15506 ! 2'79 1362 1441 I 1442 
MSG II1Sb7b 1473 1481' 
MSG~ ~I 3~2 2 1~30 107H 
MSGi illlan ~~13 1 ""1 # 
MSG2 ,ftll06 100;7 11"11' 
MSGJ ~13I3J 1001 10711 
MSGi !'I1ll!!! Htll. H"S1 
MSG5 IUBi\! 107U HS8 
NODJT • IIlhl2S0 659. 82e 885 980 
OUP "15H2 733 141'121 
OPGOl'- ~16~H 14~4 tUII' 
OWl I: 8~01'102 ,,59. 783 
01010 • IhJ0"'01 659. 7110 
PAIIAM 1 1111012 116U 73" 765 1221 1221 1225 1235 123& 1217 1238 
PAR~1042 .1lk'14 669. 932 9]4 937 957 959 964 966 1139 1143 
PAR,.,041 11111"'16 670. 
PPIOR t'tt "10 6671 723 '7:25 
PFlty0 • !J0i1"'0~ 659. 
PFlTVI • "'il00'~ 659. 
PFlTY' • IhHlJ!0'" 659. 
PPTy] II "'ill!I140 659' 
PFlTV4 II tlIl02 I"" 659. 
ppns • !'''014~ bS9' 
PFlTY6 • l'I",0111il 659. 
PPTY7 • ;t00H .. 659. 995 
QTPIE IH 2620 9911* 997- 1016 101U 
Rce t'lU70 70S' 
RO~ 1111072 7011. 
ROAX 1'1J77'" 1058- 1061111 
~r5U~!' ~lt1~2 7t;~* III III 1It fill"'" 1559* lS!lJ,!- 16!e~ 

RFLAG 1Jt6754 746- ii10 1116- 1241- 12158 1288* 1292 1310* 1329- 1341* 1349 1431- 16131 
Rf't.G " ,40"00 6921 810 823 876 88B 941 948 978 1153 12AB 
RISIl iJt4032 722 729 1175' 
RIV iUle06 666' 721 727 
RWAlT • 1~44P' ~59t 
RXWC 1\11,,64 .,,,;u 142- 11155 
RX.TER v.t 1041 bBU 
S"VR", BI1362 1000· 1009 107 1# 
SAVPl 1'1)364 100U 1010 10721 
SAVIl2 01 3l~1I 1002* 1I111 10731 
SAVP J ~!H70 1!.403- !012 t07U 
SAVFl4 il'13372 1004- 1~1l 107St 
SAV P 5 wt33H 10,,5- ''''14 10761 
SCAN' 0126ti6 le3bt 1017 1050 1053 
SCANS 812741 10541 
SEt.4 st6762 1253* 1388 1445- 16161 
SF.t.6 ,.\6764 \242* 1254. 1305- 1324* 1342- ll" 1389 1446· 161" 
SP'TTLE ell~24 673. 
sn_G *,lb750 131'1- 1312 1317- 1410- 16141 
SOfT IH64)7 1590 16061 
SPACE) 016562 tl95 1419 1599 11106. 
SRCSP Ktl165.l 697. 
STAH OIll1\'1b 678 7181 1457 
STAlll'R I'134H 8,,9 874 9]6 962 11061 
STARTX ~IH0i 941 906 944 10951 
S70~ tU .... :z ;79. iil7;. iGiS iiii- iUiil i iiii-

DfoICIl !T£P OVERLAY MAcn 1 )QlC1046) It-JUL-77 U,39 PAG! 18 PAGE, 0036 
DlD"O.PI1 19 .. M~Y·77 11128 CROSS Rrn:RP'NCe: TABLE USER SYMBOLS 

STPS " 104414 659. 995 
SWR 8111144 694. 719 820 B25 B54 885 890 894 980 984 1028 1055 1200 

1424 
SWI2 " ~1000k1 659' 
SXCSIl ~ll"5<l 69U 
TEMPI 8111146 1093* 1095* 1256* 1262· 1610' 
TrMP2 "1675~ 7b3* 939 943* 1094* 1097* 16111 
'!'I!S'!'D e! 2622 922 997 982 1'''26' 
TESTOX ,)!JIII!> 1039 1045 1048 1068' 
TIE • '\l0H'!\! 659. 99'7 998 
TIMP.: lilt hll2 117U 777- st2 817* 842* 845 850* 875* 878 BB3* 905* 909 914· 

945* 950 955. 970 9711* 979· 
TI<B lUll"'.! 710. 
TI<5 .. 11016 7\;9 • 
TPB 1111104 712. 
TPS >111102 711. 
TSTOAT 1112656 1027 1029 103U 
TXwC '~II 1162 702. 140- 1162 
TX.TER I':lle4!'! 679. 738 1038 
TYPE" • 1 a440., 659. te10 1033 1043 11'157 1059 H!61 leU 1087 1108 1190 1195 1227 

1414 1419 1454 t!550 159" 1599 
xce PI1066 N4. 
XCS R " l'eJII002 659' 815 848 881 912- 953 973 996 99S. 1016. 
XDA .. i10H 7071 89B-
XFLAC ",16752 747- 116,,- 1212* 1252* 1264 1433* 1444- 1449 1612. 
XP'LG • 1000''- 6911 843 852- 907 916 946 961 968 977 1159 1:1l11 
XISR .13544 124 728 112]' 
XLB " Ih100"4 1159. 789 
XWAIT • 104412 659. 
SB20CT 915770 1192 1197 1416 1421 15171 1596 
88201 016016 1519 1522-
Ul 2016 316002 15201 
Ut.1I 0117111 7BB B7Jt 917 
tOCNT 1116112 1522. 1551· 1563' 
10,",OOF. "16174 1517- 1521- 1526 1529. 1540_ 1565. 
'OWI1 fl114H 795 808' 829 
10ilO "11606 782 84'" U8 
ULB "'2144 791 931' 985 986 
;:;.;,;;::",";':':" ""'il' r ~ i5ig .. i52uw iSle iS6 •• 

• 1}17376 66H 793 900 942 le62- 1996 1098 1168 1201 1228 1395 1425 1461. 
1473 1480 16061 1619. 16221 



OtoolCl1 PEP OVF.RL,~ y 'IACYl1 31'(11'4") 

OIO"'O.I'I' 18-~~Y-" ! 1128 

BOX It bb3 6R7 
OCPAP\! U 
DHDOCI 11 
DHPH,'4 11 
DJPaf." 11 
DLPAF<'I U 
DtoolP 1 Rtool 11 '555 
DPPAR" 11 
OQOOCI l' 
DOP1RM 11 
OUPAI<'" l' 
OUPI'AR 11 
OVOOCI U 
DVPAT<Y. 11 
DIPlR'" I' 
HELLO 11 
HLT 659. ~tb 849 
,EQUn 11 b59 
IINTf it b59 
nTH u 710 
ISEPV tt 71'4 

, ABS. 11'7376 003 

fFiRORS DEfF-CTED 1 

Dzny.O,DZDMO/SOL/CRf.ITEP1,OZOMO 
RUN.TIME, 4 5 .3 SECONDS 
PUN.TIME RATIOs '04/10-9.9 
COPE USEDI \7K (33 PAGES) 

7! 5 

882 

11·Jt'L.77 1'139 PA-:E 41' IOAGE, e(,)7 

CFOSS l':FfE'IlENCE HSLf "ACP0 P.)AUES 

10~1 II "'2 11 19 1171 1217 1230 128" 129b 13b4 1399 1437 

913 954 974 1067 


