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THE SCEl..EI MONl'T01VEDl'TOR/A��EMBLFP 'PPOGPAM CMEA) 

THE SC El..B I MON I TO"/ E'DI TOP/ AS� &JBL rn PRO GPAM, ABBP D1IAT ED IN TH I� 

MANHAL At;:. "MEA," IS A ?0\IERFl!L SOFT'IJAPE PACKAGE THAT COMBINES TH E FHNC­

TIONS OF A MONI'iO'P .. EDI'iOP., AND A.C:SEMBLEP IN A RE�IDENT, CONVEP5ATIONAL 
"!"YPE A'P'PANGEMENT. THE Pt\CKAGE l !=;  STANDAT-lDLY 51T'!lPLIFD ON P�OG!=!AMMABLE 

0fAD ONLY MEMO�Y ELEMENT� 'THAT P.Ec;IDE ON nAGES 60 THPOfi(JH 77 <OCTAL) FO'P 

t'5E IN A SCEl.BI-BB MlNICOMPl'TEP. I /0 pOtfTINES FOt� THE PACKAGE APE �HP-

PLIED ON Tl,JO �EPAl=lATE "PROM"'i·" THF 5TANDAF?D SCELBI ATTDIO TAPE DRI,YING 

!=JoOG!=!AM � �I D E� ON PAGF 77. I/0 'POlfTIN� FOP THE �PECI FIC 1/0 HA'P0t1APE 

�0 BE H� WITH THE �YC:T'EM 1� PROVIDFD ON A PPOM ON PAGE 76• T1i10 C:TAN-

DAPD l/0 VEPSlQNC: APE AVAILABLE. ONE F()q SYC:.::i'EMC: EQ PIPP ED t1ITH_ THE 

�CEl.B I O�CILLOC:.::COPE ALPHANt!MrniC DI�PLAY IN'!'l:):IFACE AND SCEl.BI A�CII KEY­

BOARD I NiEP FACE. THE OTH EF FO'R SY�T EMS T'� lNG A MO Dfl. 33 TELETYPE I NT E'R­
fACED lJlTH THE �CELBI BIT-C:.::E'RIAL TTY INTE:t=!FACE. O'iHf-0 TYPE� OF I/0 DE­

�n C ES CAN BE ACCOMODAT ED BY �'P EC I AL A'PBANGEM ENT AND .t::Tffi�T I il lT I ON 0 F A�­

'Pt.liATE I/0 ?OPTINE� P?OGRAMMED ONTO A PQ OM ON PAGE 76. 

THIS MANUAL DE.!-'C"RIBE!-\ THE OPEJ:IATION OF THE MEA PACKAGE FQP EITHE'P 

THE TTY l/0 OP. THE O�CILLO�COPF/KEYBOAI=l'D I/0 . OPfFATION . �HTH OTHEP 
TYP� OF l/0 ARRANGEMENT5 WOPt.D BE �IMILA� TO ONE OF THE�E �'!'ANDAP D 

U�SION� DI�Cfl�5ED IN THI � MANHAL. 

�TANDAqO I/0 POT:.lT A��IGNMEN�� 

THF MEA PACI<AGE I� c:TANOAPDJ..Y C::HPPLI ED TO OP EYATE �'lTH t:::Cfl.BI I NT £"0 -

FACE� CONNECTED TO '!'HE FOLLO'WING I/0 PO'QiS ON THF C:CEl.BI-8B MINICOMPT!T­

E'R a 

AI'DIO TAPE INT�FACE: 0HTP1''!' PO'PT 1 3  ("01''!'3" �OCKF.T ON PEAD OF 
CHA5t:::IC:.::) AND INPT'T PORT 3 C"INP3" .SOCKE"r>. 

oc:CILLO�COPF INTERFACE: OTTTPTIT fl0RT.c:: 10 & ll <"OTYTQ" AND "011'!1" 

!'OCl<ETS) a 

A5CII KEYBOARD INTE?FACFz OTT.,.PTIT PO?"' 12 ("01'T2" � OCK fT ) AND IN-

T"IT!"r P0DT LJ <"INP4" C::OCKET). 

TTY BI"i - C: E:P l AL INTEP.FACE� Qfl"r'P"r POeT 16 C"01!T6") AND INPI',.. PQo.,. 

5 ("INPS" ) . 

NO.,.E: .,.HF MEA PACKAGE Op�AT� ElTHE:l=' �,liTH THE '�'T"':' I/0 015 '�'HE COM-

BINATION OF THE AC:CII KEYBOA?D AND THE Q<::CILLOC:.CQOf DI� PLAY· I"�" DOEC:. 

NOT 0P£'!=>ATE IJ!TH BOTH qM!fLTANEOTlC:J..Y At!. DI FF"f"CEN'T' I/0 PPOMC:: APE PEQT!II:)­
ED ON PA GE 76• 

INirlAI.. IN�TALLATION OF THE MEA poQGDAM PACKAGE 

"!'HE C::CEl.BI MEA PACKAGE tc; NOPMALL"':' C:TY1:n5LIED ON A GcOrvp OF <:IXTEEN 

"'"YOE 1702A P POM.C:: IN�TALLED ON A �CELB! 11109 OOOM CA!'D· THIC:: CAPD Ul""f'H 

THE nooM� I N C: TALL ED �HOPLD BE PLTT GGED INTO THE oEA�-MQt;T �LOT OF A 

<::CELBI-8E CHA��I� !!NIT 1V'HE"f.lE IT t!ILL PICK rm THF. MEMOF!Y ADDPE!=� LINE� 

F0° PAGE.:= 60 - 11. ALWAY� MAKE �T''RE P0t!pt:.l '!'0 .,.HE !TNI..,.. Ic: iT�NED OFF 
1.fHEN o t. nGG I NG IN OR "1'-;!flJlOVING ANY CAcD� IN A C:CELBI-8B c::y<:TEM! 
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\:'H�.J ":'H'r NG -H'F �E:.A 'Oc E:C 
·Hr E'C THE IS ON AND '!"HE 
H: ""Hf COMMAND "JMP 000 060n T'!'!ING THE CON<::OLE 

QDEl=>A'T'Q0 THEN PLACre THE Ml='ffT� I N  THE "1:1HN" 

MEA M EMOPV nc: FAG E: M AP 

:r -ALI..'E:C 
Qt:> MANPALLV ""0 G GL 125 
CONTI=?OL �IJlTCHE�. THE 

M ODE . 

THE MEA P POGP AM PACKAGE PEQUI'RE5 A M I N I MUM OF LIK OF PAM (�EAD AND 

l.rP I TE MEMO PY ) TO BE A'UA I LABLE IN THE COMPHT� C::TA'PTING AT THE t.rEST AD-

D'REC:S CPAGF 00) .. ADDITI M PY BEYOND 4K OF PAM CAN BE U�ED AS MAY 

BE C:EFN f'I=!OM THE FOLLO\HNG DISCW!:e;ION .. 

I� PE!'.\I DFN"�' I N  THE ON PAGF<; 60 

I ON. HO'WF.U�o� UAt:ll OT T<: oOf.lTlONS OF 

TO PER FOPM UAP I On5 F1JNCTI0NC:.. "-lAM 

THf ENTitlE MEA P ROGRAM 

THROUGH 77 IN TH F �TANDADD 

TH F. MBA P1;10 GtlAM PT I Ll Z E 'RAM 

MEMORY n� EAG E HA� BEFN AS� I ED A� FOLLOurc:: 

'OAGF 00 LOCATION 000 TH'POUGH 067 HA VE EFEN LFFT OPEN FQo THE TTSEP 

AT ALL TIME$. NOTE THAT THl() L E� 7 O!TT OF THE POSSIBLE 8 �PEC-
IAL ··�ESTA'PT" ('l:I.'::T) LOCA'TION� AVA ILABLF TO THE lTSE'R· 

PAGE 00 LOCATIONS 070 THPOTTGH 377 Aj:"IE TT�FD BY THE MFA Ae:. A GENE-

�AL �C�ATCH-?AD ADEA.. THF TI5EP 5. HO I!LD NOT liSE THESE LOCA T I ON� 

lofH'EN THE MEA P �O GFlAM PACKAGE It:: B FING HT I L I ZED· 

oAGE 01 LOCATION$ 000 ! 

BHF F� A� EA VH EN THE � C 'El.Bl 

UT IL I Z ED· 'WHEN THF TTY MEA 

OPEN '!'0 TH F P� E'R. 

377 APE P�ED BY THE MEA AS A Cl3T 
OSC I LLO>eCOPE INTD<FACE I /0 IS BE I NG 

UEPt::ION IS P<:ED .. THE..t:E LOCATIO APE 

PAGE 02 LOCAT I ON 000 TH�OnGH �=>AGE 07 CATION 377 Al3£ A � � I GN ED FO'!=l 
E AS A �YMBOL TABLE AREA 'IJYHEN THF A<=�FMBLfj:"l !l0PT I ON OF THF MEA 

P�OGPAM I� B EING H�ED. LC: A'OE C:'J"Qt:l£0 DfmlNG A� AC..C. LY O'OQ-
CE«::� BEG I NN I NG AT PAGE 02 LOCATION 000. FOP SHO�T pqQ 1o71'1'H 

REl.ATlUEl.Y FE111 "SYMBOL��� TH E OPE'CATO'R V I LL F I ND THAT THF pop� 
PORTION� OF THIS ASS I GNED At-lEA MAY BE !!SED FOP OTHE:'R t:�Ttr�P05ES• 

MOPE ABOT_TT THF AM011NT OF STO�AGE P�ED BY SYM80L5 � -'ILL BE Dl�C:H5SED 
IN THF S FCTION DESCPIB!NG T HF ASC:FMBLEP POP"!" I ON OF THE MEA opQ. 

GRAM. 5ffFF I CE I T TO C::,AY AT THI� 00 I NT .. THAT THF A�SIGN'ED S GE 

APEA 'tJILL ALLOV FOP BF'"PJEFN AOP�O'XIMATELY t 70 jO 300 <:YMBOLS BE 

STOP EO PF!? END I N G ON THE ACT HAL L FNGTH 0 F .,. H E �YMBOL� pc. ED I N  AN 

A�<:EMBLY ?POCE �S . THIC: IS !JLEI\JTY OF �OOM TQ ALLOW fOP QU I TE LAt::!GE 
PPOGt::�AM� TO BE A � S EMBLFD AT ON E OPE'QATI ON! 

PAG E 10 LOCAT I ON 000 TH'POt 'GH THF 'PE'MA I !IJDFD Of AUAILABLE 'PAM M 

IN A �Y�T EM I� H5 ED A� A TEXT Bflff£'1'> av TH E  EDI TO'tl 'PRO GRAM. THE 

AMOttNT OF ACTUAL RAM MET•10t::!Y A'UAILABLE I N  A C:YC::TEM 1_<: AUTOMATICALLY 

DE"'''U'M I N?l) BY THE FDITO'P ooOGDAM At:: ,-' I LL BF EXPLAINED LA T � • THE' 
EDITOP H�ES TH E AUA I LABLE OAM M PY � TAPT I NG AT THE LO s:;I-
BLF ADORE�� AS C: I GNED TO THF "�'EX"�" 811FT£"!" COAGE 10 LOCATION 000). 
THE AMOtTNT O F MEMO>JY ACTPALLY l'"!'lLIZ:ED '!>.riLL THPS BE A F1TNCTI ON OF 

HOW MtTCH IN FORMAT 1 ON IS op; I N'TO "�"H F .,. EXT BPFFE'D.. A5 ,.riLL BE EX-
PLAINED LATER .. IT 1� EA!!:Y CHECK AND err HO 'tJ MllCH OF AVAILABLE 
M EMO'RY HAS BEEN ff5 ED B'Y TH f ED I '�"0" EN TEXT 1 S J3 EI MG STORED .. 

, A Y TS D=l MAY PLAN ON t'O::lNG ooo-tONe OF M FMOPY IN THE �fPflEP 'l:?E-

GIONS OF 'RAM fOl=! P."FR DEF!NFD 'O!f't) �E<= BY P£C:T'PICT1NG THE A MOtTNTOF 
TEXT PLACED IN THE TFXT BT!FFE? A.,. A� ONF TIME· 



iHIS ASSIGNMENT Or RAM TTSEAGE,. IT SHOULD BE APDARENi.t ALLOWS A USER 

TREMENDOUS CAPABILITY FO� DEVELOPING SOFTWARE. FOR EXAMPLE, IF A PEflSON 
HAS A. SYSTEM WITH 8 K OF RAM ... ONE CAN LIMIT VSEAGE OF iHE TEX'T BUFFEf!,. 
iO SAY� 5 K (I.E., PAGES tO THF!OUGH 3 3) AND LEAVE 1 K IN WHICH TO ACT­
UALLY PLACE A PROGRAM BEING DEVELOPED FOR TESTING AND DEBUGGING. VHEN 
iHf: PROGRAM WAS CHECKED OtTi"' .Ii COULD BE "RE-ASSEMBLED" INTO IT'S FINAL 
DESlRED OPERATING LOCATIONS BY SIMPLY CHANGING "ORG" STA TEMENT($) IN THE 
SOURCE LI�TING AND PERFORMING A FINAL ASSEMBLY OPrnATION. iH!S ENTIRE 
P"ROC ESS CAN BE DONE USING THE MEA PACKAGE IN A FPACT I ON 0 F iH E TIME THAT 

WOULD BE y::n::QUI?ED BY CONVENT IONAL METHODS THAi UiiLlZE SEPARATE EDITOR 
AND ASS.EMBLER PROGRAMS AND THAT iHtTS REQUIRE THE CONSTANT RELOADING OF 
NOT ONLY THE OPERATING PROGRAMS THEMSELVES, Bt'i ALSO THE SOtmCE LISTING 
BEING 'WORKED ON. 

OPERATING THE MEA MONITOR 

THE MONITOR PORTION OF T HE MEA PACKAGE PflOVIDES A POYE11FUL GROUP OF 
Fl.TNCT IONS THAT AID THE USER IN_ OP mATING THE COMPtTT E'R SYSTEM AND ! N DE­
VELOPING AND DEBUGGING PROGRAMS. 

IT SH01n..D BE POINTED OUT THAT THE EASIEST WAY TO REALLY LEAflN HOW TO 
OPERATE THE MEA PACKAGE IS :TO PLACE THE PROGRAM IN OPERATION AND SIT 
DOYN AT THE. I/0 DE"VICE FOB YOUR SYSTEM AND T RY THE VAfliOUS FUNCTIONS AS 
THEY. ARE EXPLAIN ED IN T HIS MANtTAL • YOtT VI LL FIND IT A LC)T 0 F FUN AND A 
?LEAStmABLE EXPERIENCE )0 OPERATE THIS.TYPE OF POWERFlJL SOFT'WAPE PACK-
AGE. <PARTICULARLY IF_YOU HAVE BEEN USED TO VORKING WITH OLD STYLE ED-
ITOt'l/ASSEMBL� PROGRAMS!> WHILE ALL THE FtrNCTIONS OF_ THE MEA PACKAGE 
WILL BE PR�ENTED IN THI� MANHAL.t AND VARIOUS EXAMPLES GtVEN OF T HEI'R 
USEAGE.. IT YOTfLD_NOT BE POSSIBLE TO .ILLUSTRATE ALL THE APPLICATIONS Or 
SUCH A POWERF1)1.. SOFT�ARE PACKAGE. THE USER \JILL PROBABLY F1ND NEW AND 
INTTHGUEING USES FOR VAfliOUS PAPTS OF THE PACKAGE AS EXPERIENCE IS AC­
Qt'IR ED .. 

AMONG OTHER F1JNCTI0NS .. THE MONITOR "PORTION OF iHE MEA CONTAIN� THE 
OVER ALL CONTROL R01!!INE OR "COMMAND INTERPfl ETER" FOR THE MEA PACXAGE. 
ALL COMMANDS ... _YHETHER TO OPEFlATE THE.MONiiOR ITSELF, THE EDliOR, OR THE 
ASSEMBLEJ:l,. PASS T HflOUGH THE MO�ITOR PORTION • .  tJHENEVrn .A FUNCTION HAS 
BEEN COMPLETED, CONTROL RETL�NS TO THE MONITOR. WHENEVER THE MON�TO'R IS 
READY. FOR A COMMAND FROM T HE OPERATOR, THE CHARACTER ">" \JILL BE PRINTED 
OR DISPLAYED .. 

YHEN THE MEA PROGRAM IS FIRST START ED CAFTER.� FUR INSTANCE... POWER 
Tti"RN ON AND EXECUTION Of A u.;Mp 000 060" VIA THf: CONSOLE SWITCHES> THE 
"R�DY" (>) WILL BE DISPLAYED .. IF A TELETYPE IS BEING USED AS AN 1/0 
DEVICE., THE ">'' CHAftACTER WILL BE PRECEF.DED BY A CARRlAGE-RETURN.AND 

LINE-FEED COMBINATION CABBBEVIATED "C:R/LF" IN THIS MANUAL> • IF A CP.T t 5 
BEING USED AS A DISPLAY DEVICE .. THE ">" tJILL APPEAR IN THE uPPER LEFi 
HAND CO'ANE'l=l' OF THE SCREEN. 

NOTEt IF THE SCELBI _OSCILLQSCOPE DISPLAY UNIT IS BEING UTILI-
ZED T HE 0PERAT 0fl SHOULD ADJUST THE INTENSITY OF THE DISPLAY 
lllHEN THE PBOG'AAM IS FIRST STARTED 50 THAT .THE ''>" CHAPAC TE'R IS 
CLEA�LY. DISPLAYED VHILE "THE BACKG'ROtrND "STAPBT.I"RST PAT TERN" IS 

EFFECTIVEl..Y "BLANKED OUT•"' (THE BACKGROUND STAPBtTRST PAT TERN 
GENERATED BY THE MEA PACKAGE CONSIST Or FIVE LINES., EACH LINE 
CONSISTING OF_ TVENTY CtfARACTER P05lTI0NS.!' IF THE INTENSITY OF 
THE DISPLAY IS NOT ADJUSTED P'RDPERLY THIS PATTERN CAN SHOW UP 
AS FIVE LINES WHICH APPEA'A TO CONTAIN iWENTV "BOXES., WITH LINES 
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INSIDE THE BOXES. USER'S OF THE SCELBI OSCILLOSCOPE INTERFACE 
SHOtn..D B.EF"rn TO APPROPRIATE OPERATING INSTRUCT IONS FOR �NITI­
ALLY INSTALLING AND ADJUSTING THE OSCILLOSCOPE DISPLAY SYSTEM.) 

COMMAND� TO THE MEA PACKAGE ARE ENTEJ.'lED VIA THE IN'PTTT I/O.DEVICE. 
<TTY KEYBOA� D OR ASCII KEYBOARD IN THE STANDARD VERSIONS.) EACH TYPE OF 
COMMAND HAS A HNIQtTE CHARACTER FOLL01JED BY ONE OR MORE CHARACTERS - LET­
TERS A\'JD/0� NUMBERS THAi rtn.LY DEFINE THE COMMAND FUNCTION. YHEN IN THE 
MONITOR COMMAN D  MODE <AS DISTINCT FRQM THE EDITOR COMMAND MOD E  WHICH 
WILL BE DE'TAILED LATER), ALL COMMANDS ARE EXECtTTE D �y TYPING A.COMBINA-
TION OF THE INPtJT "CONTROL KEY" AND T}JE LETTER "l" SIMULTAN£0USLY· TJ:.HS 
COMo!:\IATION "CONTROL L" triLL BE ABBREVIATED THROUGH OUT THIS MANUAL AS 

••cTRL.'L." 

. THE TYPES OF COMMANDS TH�i ARE CONSIDERED iO MAKE trP THE MONITOR 
PQRiiON OF THE MEA PACKAGE A'RE SUMMARIZED AS F'OLT,.OWS• A DETAILED DIS-
CUS�ION OF EACH COMMAND WILL FOLLOW THE INITIAL SUMMARY• 

.. M" FOR "MODIFY .. FOLLOWED BY AN OCTAL A D DRESS ALLOWS THE OPERA­
TOR TO EXAMINE.. AND l F DESIRED TO MO DIFY THE CONTENTS OF ANY 
�AM LOCATION IN MEMORY. 

"F'"' FOLLOWED BY A. STARTING OCTAL. AD DRESS AND A FINRtL A D DRESS 
RES1fLTS IN A MEMORY DUMP OF THE flEQTJESTED LOCATIONS BEING PER­
FOPME D. 

"X" FOLL01H:D BY THE LETTERS.A-E.. H .. L OR r, RESULTS IN THE CON­
TENTS OF "VIRTPAL" CPU REGISTERS OR THE CPU fLAG STATUS TO BE 
D�SPLAYED. AFTER DISPLAY� THE CONTENTS OF THE VIRTUAL CPU REG-
ISTERS CBPT NOT THE FLA(i STATUS!> CAN BE ALTERED .. THE .. VIRTUAL" 
CPU REGISTrnS AND FLAG STATUS REFLECT THE ACTUAL CONTENTS OF THE 
ASSOCIATED CPU REGI�TERS AT THE TIME A "BREAKPOINT" WAS ENCOUNT­
ERED OR THE DESIBED CONTENTS OF THE CPU REGISTERS AT THE TIME 
A "GO TO" MONITOR COMMAND IS IS�t!ED· 

"B" FOR "BREAKPOINT". FOLLOWED BY THE NUMBER " I "  OR '.'2" AND AN 
OCTAL A DDRESS RESULTS IN A BREAKPOINT BEING ESTABLISHED AT THE 

SPECIFIED A DDRESS· A TYPE " I "  BREAKPOINT WII,.L RESULT IN THE 
STATT.IS OF THE CPTT REGI�TERS "A, B AND C" PLt'� THE CPU'S FLAG 
5TAT11S BEING SAVED IN THE "VIRTUAL" REGISTERS AT THE TIME THE 
BREAKPOINT IS ENCOtTNT�Ep.. A TYPE "2" BREAKPOINT BESULTS IN THE 
''D, E.. H AND L" CPll REGISTERS. PLUS THE CPli'S FLAG STATUS BEING 
SAVE D WHEN THE BREAKPOINT IS ENCOUNTERED· 

''G" FOR "GO TO�· FOLLOWED BY THE NUMBER " 1" OR "2" AND AN OCTAL 
A DDRESS RESULTS IN THE COMPUTrn JUMPING TO THE SPEC IF� ED A D-
DRESS WITH THE CPU_REGISTERS SET TO CONTAIN THE VALUES STORED IN 
THE "VIRTUAL" REGiSTER LOCATIONS. A TYPE " l " GO TO COMMAND WILL 
ALLOW THE CONTENTS OF THE "A, B AND C" CPU REGISTERS TO BE DE­
FINED AT THE START Of OPERATIONS.. A TYPE "2" C OMMAND SETS UP THE 
"D., EJ H AND L" REGISTERS PRIOR TO THE START Or OPERATIONS AT THE 
SPECIFIED "GO TO" A D DRESS· 

. . 
"R" FOR "READ"' FROM THE TAPE UNIT, ALLOWS THE OPERATOR TO ACTI­
VATE A SCELBI iAP.E INTERFACE SYSTEM AND REA D IN A t1AGNETIC TAPE 
USING THE SiANDARP SCELBI TAPE ROUiiNES SUPPLIED AS PART OF THE 
MEA PAC1<AGE. THIS TAPE ROUTINE WILL AUTOMATICALLY LOAD DATA IN-
TO MD10RY LOCATIONS IN ACCORDANCE VITH ADDRESSING INFORMATION 
THAT IS CO NT AI NED ON THE TAPE.. 
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IN ADDITION TO THE MONITOR COMMANDS JUST LISTED, IT IS POSSIBLE 

TO WRITE FILES TO THE TAPE UNIT t'SING A COMBINATION OF THE "X" 

COMMANDS AND A "GO TO"' COMMAND .. 

THE MONITOR "'MODIFY" COMMAND 

THE MONiiOR ... MODIFY" COMMAND IS INITIATED BY TYPING IN iHE "M" COM­

MAND IN THE FOLLOWING FORMAT: 

M �pp LLL <CTRLIL> 

WHERE ••ppp .. IS iHE 'PAGE ADDR ESS AND "LLL " IS THE LOW ADDRESS <IN OCTAL> 

OF THE RAM MEMORY ADDRESS YHERE ONE D ES IRES TO BEGIN EX AM INING AND/OR 

MODIFYING iRE CONT ENTS OF MEMORY l.OCATIONS. THE OPERATOR SHOULD NOTE 
THAT A SPACE SHOULD BE INS E'RTED B ET"-'E EN THE .. M" AND THE PAGE ADD'R ESS AS 

WELL AS BET'WEEN THE PAGE AD DR ESS AND THE LO'..J ADDRESS WHEN ENTERING THE 
COMMAND STRING. 

\THEN THE OP EP.ATOR DEPRESSES THE "CT�L/L" COMB I NAT! ON TO EXECUTE THE 

uM" COMMAND, THE FO LLOWING WILL OCC�· EITHEP THE TELETYPE OR THE 0�-
C ILLOSCO'PE DISPLAY UNIT "1ILL PPESENT THE INFORMATION: 

PPP LLL XXX: 

SHOVING THE ADDRESS OF THE MEMOf!Y LOCATI ON AND THE CONTENTS OF THE LOCA-

TION. THE PROGRAM WILL THEN 1J!A IT FOR THE OPERATOR TO SELECT EITHER A 

"'MODIFY" OPTION, OR TO TAKE THE OPT ION' OF NOT MODIFYING THE CURflENT LOC­
ATION BE ING DI�PLAYED BU'T' TO EXAMINE THE NEXT OPTION, OR TO TERMINAT E 

THE "'M'i S EQtfEN'CE. TO D..ECi TO MODI FV THE CONTENTS 0 F iHE MD-tORV LOCA-
TION BEINS DISPLAYED, THE OPERATOR SIMPLY TYPES IN THE DES IR ED OCTAL 

CONTEN'!'5 IMMEDIATELY FOLL01.o7lNG THE ":" SIGN AND THEN DEPRE5�ES THE SPACE 

BAR. THE NtTMBER ENTERED WILL BECOME THE NEW VALUE FOR THE MEMORY LOCA-

TION AND THE PROGRAM WILL PROCEED TO DISPLAY THE ADDRES S AND CONTENTS OF 

THE NEXT SEQUENTIAL MEMORY LOCATION. 

IF THE OPERATOR DOES NOT WISH TO MODIFY THE CONTENTS OF A LOCATION',. 
BUT DOES DESIRE TO EXAMINE THE CONTEI\YTS OF THE NEXT MEMORY LOCATION,. 

THEN IT IS ONLY NEC�SARY TO DEPRESS THE l<EYBOA'PD S PACE BAR • THE PP.-

G'RAM YILL PROCEED TO DISPLAY ""HE ADDRESS AND CONTENTe: OF THE NEXT MEMORY 

LOCATION. 

IF THE OPERATOR DES I RES TO '!'ER�UNATE THE " MOD I FY" PROCESS .. THEN THE 

... CR•• KEY IS DEPRESSED AND THE PRO GRAM WILL RETURN TO THE MONITOR COM­

MAND MODE AND DISPLAY THE " >" MONITOR "READY'• CHARACTER· 

IT IS IMPO RTANT TO NOTE: THAT WHEN ELECTING TO MODIFY A MEMORY l.OCA­
TlON,. THE �PACE BA� MUST BE DEPRESSED AFTER ENTERING THE OCTAL NUMBER 
THAT IS TO BE THE NEW VALUE IN THE MEMORY LOCATION! THIS \JILL CAUSE THE 

NEV VALUE TO BE PLACED IN THE MEMORY LOCATION AND AUiOM.ATICALLY CAUSE 

THE NEXT LOCATION IN MEMORY TO BE DISPLAYED. HITT I NG THE "CR" KEY 
IMMEDIATEl..Y AF'!'ER ENT ERING A NE\r VALUE FOR A MEMORY LOCATION WILL CAUSE 

THE PROGRAM TO 'RETURN TO THE MONITOR AND YILL N 0 T RESULT IN THE 
VALUE BEING PLACED IN MEMORY! THIS FORMAT ALLOWS THE OPERATOR TO ELECT 

NOT iO CH.ANGE A MEMORY LOCATION EVEN APTER HAVING TYPED IN A VALUE· IF,. 
HOWEVER,. THE RULE IS NOT REMEMBERED .. THE OPERATOR MAY INADVERTENTLY FAIL 

TO INS ERi DESIRED CHANGES .. 
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CORRECT I ER�ORS 'WHEN H.J THE MONI COMMAND MODE 

IF THE OPERATOP MAK A TYPING MISTAKE T,.1HILE ENTERING A COMMAND SEQ-
UENCE TO TH}S MONI INTERPRETER.� THE CtTP.'fl T COMMAND CAN BE ERASED BY 
SIMULTANJ;:OtrSLY DEPR 5ING THE CONTROL KEY AND THE L ET TER .,D" KEY� IS 
'WILL CAUSE THE PROGRAM GO BACK TO THE INITIAL "READY" C">" DISPLAYED) 
CONDITION TO AWAIT A NEW ENTRY. 

-
SliOULD THE OP R INADU£RTEN Ei=! AN INUALI D COMMAND OR COM-

MAND SEQUENCE., THE GRAM WILL CAtTSE THE t,..EiiER ••yn CILLEGAL COMMAND) 
TO BE DISPLAYED. CLEAR THE DISPLAY AT S H A POINT THE O PERATOR MUST 

DEPRESS THE "CONTROL/D" COMBINATION.. THF. GRAM tJILL THEN GO TO 
THE .. READY" CONDITION .. 

THE M'ON! TOR MEMORY C u r • )  COMMAND 

THE MONITOR nMEMO'RY DUMP .. COMMAND IS INITIATED BY TY?ING lN THE nru 
COMMAND IN THE ING FORMAT: 

F PPP LLL.�HHH AAA (CTRL/L) 

'WHERE 11PPP06 AND *'LLL" SIGNIFIES TH STAPTING ADD'f!ESS COC AND 10HHH .. 
ANP �'AAA" I E THE ENDING ADDRESS OF THE BLOCK OF M THAT ONE 
DESIRES TO HAUE DISPLAVrn.. t1HEN THE "CT'FlL/L" COMBINATION lS ISSUED iO 
EXECtTTE THE COMMAND., THE PPOGRAM TJILL PP.OCEED TO DISl?LAY THE CONTENTS OF 
THE MEMO�Y IONS SPECIFIED. IF A TELETYPE I/0 IS IN USE; THE D15-
PI..AY lJILL AP'PEAP IN THE FOLLOWING 

PPP LLL XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 
PPP+020 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 
PPP+040 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX 

THAT IS.- EACH. LINE Pfl I NT ED 1JI LL BE P'P EC EF.DED BY AN ADD'R ES S 
COCTAL) UPS OF DIGITS 'REPP.ESENTING THE CONTENTS OF S 
LPCAT 1 ONS • E TEl.. E'TYP E VI LL CONT INtlE TO P'R I NT THE CONT 
O?Y LOCATIONS 'REQUESTED UNTIL THE ENDING ADD'RES� S?ECI FI ED 
MAND SEQH CE IS REACHED. 

THEN 20 
SHY E M EMO'PY 

0 F THF. MEM­
IN THE CO-

IF AN OSCI SCOPE DISPLAY STEM IS BEING UTILIZED.�� THE DISPL�Y 
FO�MAT WILL BE Dl FFERENT.. THE MEMO?Y DtlMP YILL BE SHOWN AS FOLLO"FS: 

> F PPP LLL 
XXX XXX XXX XXX 
XXX XXX XXX XXX 
XXX XXX XXX XXX 
XXX XXX XXX XXX 

THAT IS,. THE FI'flST LINE OF THE DISPLAY WILL SHOW THE COMMAND CHARACTER 
AND E ADDRESS_OF T':IE START OF THE CURRENT "BLOCK" OF MEMORY BEING DIS-
PLAYED• THE N�i FOUR LIN SHOV THE CONTENTS OF TWENTY SUCCESSIVE 
M LOCATIONS_ COCTAL) 'READING FROM LEFT TO RI • THE "BLOCK" 0 20 
( ) LOCATIONS WILL 'REMAIN ON THE SCREEN lL.'!"HE OPERATOR DEP'RES5ES 
THE SPAC BAR ON THE K D. DOING �0 'JILL CAUSE THE •*ADDRESS LIN 
ON � TO BE UPDATED AND TH� NEXT "BLOCK" 0 F MEMORY LOCATIONS 
BE DISPLAVrn .. WHEN E OF THE SPECIFIED "DUMP'* AREA HAS BEEN 'RFACH-
EQ., E G'RAM TJILL R THE COMMAND MODE. 

'WH EN USING THE CRT DISPLAY,. SHOULD THE OP 
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NECE S S A�Y TO VIEW ALL E % IGINALLY SPECIFIED IN THE COMMAND 
S EQUENCE, THE DUMP MAY BE TERMINATED BY OEP'RES�ING THE "C�" CCA'R'RIAGE­
RETU'RN> KEV ON THE KEVBOA'RD• 

THE MONITOR "VIRTUAL .. CPU REGIS TER COMMANDS 

THE MONITOR "VIRTUAL" CPU REGIS TER COMMANDS At:�E INITIATED BY TYPING 
IN ONE OF THE FOLLOWING COMMAN t 

XA CCT'RLIL> 
XB <CT'RLIL> 
XC CCT'PLIL> 
XD <CT'RL/L) 
XE CCT'RLIL> 
XH <CT'RL/L) 
XL CCT'RLIL> 
XF CCTRL/L) 

REGISTERS REFLEC! THE �TATlT� OF THE ACTlfAL CO'R'R-
I S TE'RS AT E TIME·A .. BREAKPOINT .. tJAS ENCOttNTERED, OR 

THE "VIRTUAL" 
ESPONDING CPH 'R 

THE DES I 'RED 
COMMAND I S  I S �tn!::Ot 
TttAL 1!l EGISTERS 
D.t\iA 01 S PLAY ED 

OF THE C011RESP0NDING CPU 'REGISTERS WHEN A .. GO TO .. 
IF NO B'F! E.AKPO I NT HAS BEEN EJ:f ED (AND THE VIP-
N OT B PREVI01'5LY SET BY THE EPATO'R) THEN THE 
D BE IG�O'RED AS IT WILL 'REPR ENT 'RANDOM DATA THAT 

IS C�EATED WHEN THE COMPUTER S Y S TEM I S  INITIALLY ERED UP· 

THE CONTEN'T S OF THE ••viRTUAL .. CPU REG! ERS ARE UPDATED. IN TWO S EC-
TIONS .  THE "A," *'B" AND .. C .. REGISTERS" PLUS THE ••yo• CFL.AG S TATUS) ARE 
UPDATED WHENEV'Ef! A TYPE "t" �REAKPOINT CTO BE EXPLAINED LATER> I S  �-
COUNTER)!!) DUPING P"j:IOG'PA.M OPU'-lATION. THE uD_,.n "E.t" "H .. AND .. L" REGIS T-
ERS PLUS THE n F"' R EGl S T  ER A?. E UPDATED WHENEVEli A TYPE "2 . . B?. EAKPO I NT IS 
EN'COUNTE'RED. SIMJLAP.LY .. THE CONTENTS OF THE "A," "Bu AND "C" REGIS TERS 
03UT NOT THE FLAGS) BECOME THE ACTUAL VALUES IN THE CPU REGIS TERS WHEN 
A TYP� "I" " TOn COMMAMO 15 EXECUTED� THE "D,•.• .,£..., "Hu AND "L" 'Vl'R-
Tt!AL VALU B OME: THE ACTtJAL CPU REGIS T'EJ-< 'tJHF..N A TYPE " 2 .. "GO 
TO .. COMMAND IS IS S UED .. 

E ABILITY TO DEiERMINE \JHAT THE ACTUAL VALUES WE'RE IN 
ANY GIY'EN POINT IN A O'P. TO SET THE CPU 

tlEG�S TE'RS TO EC!FIC VALUES BEFOR EN'TEP.IMG ANY PARTICULA'FI INEJ 
S ERVES A T'REMENPOUS .AID 'WHILE TESTING AND DEBUGGING NEWLY DEV 
'P?O�'RAMS .. THE.O'PERATOF S HOULD NOTE, Tl:"IAT NOT ALL OF THE REGIS -
TERS CAN BE S AVEP AT A SINGLE INT, NOR �Ei BY A S INGLE "GO " 
COMMAND • .  HOWEVER, BY JlTDICIOUS E OF THE APPROPRIATE TYPE n1n AND "2" 
BREAKPOINT AND "GO TO" COMMANDS ,  THE ?. WILL HAVE S UFFICI EN'T CAPA-
BILITY TO ANALYZE PRACTICALLY ANY PRO ING S ITUATION. 

-
. WHEN A PARTICULAR ux" COMMAND BEEN EXECUTED BY DE'PR S ING E 

"CTR COMBINATION, THE OUTPtrT DEVICE WILL PROVIDE THE FOLLOWING TYPE 
OF DISPLAY C'R I S TEP .. A .. IS A S S UMED IN THE EXAMPLE>: 

XA XXX: 

. . 
S HOWING E CONTENTS Of THE SELECTED VIRTUAL CPU REGISTER OR FLAG S TAT-
US • ALL BtTT THE "X F"" COMMAND, THE OPERATOR THEN HAS TH 
MOO! !NG NOT MODIFYING, THE CONTENTS OF THE VIRTUAL R . If IT 
IS NOT I'RED TO MODIFY iHE CONTENTS �DIS PLAYED.�� THE OPERATOR S I MPLY 
OEPR S THE S PACE BAR AND THE REitrRN S iO THE MONITOR COMMAND 
MODE· 
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IF IT �5 DESl�ED MODIFY THE ENTS OF A VIBTUAL REGISTER, THE 
OPERATOR TYPES IN E IRED OCTAL VALUE AND DEPRESSES THE SPACE BAR .. 

I r ):: OpERA TOR SHOt!LD TYPE IN A N OCTAL VALUE AND THEN DECIDE 
THAT IT .IS NOT DESI 
STR IKE THE "CR•• KEY 
ORIGINAL VALUE �ILL 

E TO CHANGE THE ORIGINAL THE OP R MA� 
'RETURN TO THE MONITOR MODE, IN t.THICH CASE THE 

REMAIN UNCHAN .. 

THE uxP.• COMMAND CAUSES THE S OF 1'HE CPU <AS 1'HEY' WERE 
tJHEN E LAST BREAKPOINT llTAS E!IJCOUNTERED) TO BE Dl SPLAYED ACCORDING 
THE FOLLOWING ARRANGEMENT. 

THE OCTAL VALUE DISPLAYED ACTUA'=-J...Y REPRESENTS E I GHT BITS OF INFOR­
MATION WHICH ARE ARRANGED AS FOLLOWS! 

B7 B6 
. 

BS B4 B2 Bl B O  

THE FOUR FLAGS CONNECTED WITH THE HAVE BEEN SIGNED TO THE 
ING POSITIONS IN THE GHT BIT GROUP .. 

87 = SIGN FLAG 
B6 :::: ITY FLAG 
B3 = Z E'RO FLAG 
BO = CARRY FLAG 

LLOV-

THE FLAG \JAS SET IF E CORF.e5P0NDIN� BIT POSITION HAS A VALUE OF u 1  .... 

SINCE THE FLAG STATUS IS DISPLAYED AN OCTAL UALUE.t THE OP R MUST 
lNTERPR THE_OCTAL CODE DISJ?LAYED TO DETE:'l':lMINE THE SETTING OF' EACH CPU 

• FOB I NSTANCE, _ IF THE VALUE "300" 117AS DISPLAYED IT WO D MEAN THE 
SIGN AND PARITY \JERE "S AND THE Z AND CARRY FLAGS WERE IN 
THE CLEARED CONDITION. THE VALUE u01111 \JOULP INDICATE THAT THE SIGN 
AND ITY FL� WERE IN THE ZERO STATE <FALS WHILE THE Z AND CARRY 

WERE TRU E CIN THE ONE CONDITION). THE .. 201" WO BE INTER-
PRETED TO INDICATE THAT THE SIGN AND CA'R�Y WERE SET t.7HILE THE �AR-
t TY AND ZERO FLAGS tJ ERE NOT. 

. - .. � 

THE STATUS QF THE FLAGS .. UNLI THE VIRTUAL CPU 'REGI S1'ERS, CA N NOT 
BE SET BY THE OP USING AN "'X'F'" COMMAND.. THIS IS BECAUSE THERE ARE 

MANY COMBINATIONS OF F1,.AG STAT 1'HAT _ CANNOT EXIST AT ONE TIME (SUCH AS 
THE SIGN ANP Z BOTH Np TRUE > • .SCB I NG OUT_ THE INVAL� D 
COMBINATIONS WO fAKE FAF E. BOOM THAN DESI E. IN SUCH A COMPACT 
PRO AS THE MEA PACKAGE_RELATIVE TO THE G E'RAL USEF'ULLN S OF HAV-
ING SUCH CAPABILITY· HOWEVER, THE OPERATOR WHO OCCASSIONALLY DESIRES TO 
HAVE CERTAIN F1..AG . CONDITI0NS EXIST IS RB-jiND THAT IT IS TE EASY US 
lNG E F'AClt,.ITI OF THE MONI , TO D P SMALL ROUT J NES THAT tTLD 
PUT THE FLAGS_INTO DESIRED S ES BEFORE JUMPIN(j TO A PARTICULAR 'ROUTINE 
OR CALLING A S�ROUT INE. Tl:IE BOOLEAN LOGIC CLASS 0 F I trCTI ONS A? E 
& PAFITICULA'F!LY UALUABLE CLASS 0 F INSTRUCTIONS TO USE TO ACCOMPLISH FLA G  
S ING. 

THE MONt u BR EAKPO I NT" COMMANDS 

THE MONI '*BRFA.l_q>OINT" COMMANDS ARE INITIATED BY TYPING IN ONE OF 
THE FOLLOWING COMMANDSt 

-
Bl PPP LLL <CT'RL/L) 

OR 
B2 PPP LLL (CTRL/L) 
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�YHE'RE 

BE 

D I GNAT ES THE MEMORY ADDRESS AT Wf!ICH THE INT IS 

N O T I C E 

WHERE A BREAKPOINT IS TO 

iiON,�� SUCH AS ''1IMMEOIATE.," 

E ADDRESS I NDICATED MUST 

E INSTRUCTION! 

BE INS ERTEO IN A MULTI E 

"JUMP ... OR "CALL" INSi'RUC­

BE THE ADDRESS 0 F THE FIRST 

AS M ION' ED IER I N  THE DISCUSSION OF THE "X" MONITOR COMMAND�.t 

THE TWO TYP OF BREAKPOINT INSTRUCTIONS, "Bl ... AND .. B2.�'" REFER TO THE 

OPT I ON OF HAV I NG THE OF THE "A.,•• "B" AND ""C .. CPtl PEG I ST E'RS CBl) 

u "H" AND .. L" CPU REGISTERS CB2) SAVED IN THE VIRTUAL U 

ALONG WITH THE FLAG STATtTS., AT THE TI ME THE BREAK-

ED.. THUS• THE OPERATOR MAY INS ERT A BREAKPOINT IN A 

TED TO ASCERTAIN WHE'THEP. PROGRAM OPERATION I S ACTUALLY 

RFA.CHING A C IN INT., VALI E THE STATUS 0 F THE SEI.. ECTED 

'REG I ST S AT GI 'VEN I WITHIN A UNDER DEUEt.OPM ENT. WHE...� THE 

PFOG'RAM B NG TESTED 'REACH E ADD'R AT WHICH A BR EAKPOINT HAS BEEN 

INS ED, W I LL REVERT THE MONITOR A N D THE ORIGINAL 

5! 
ION IN THE PRO WILL BE R ED BACK AT THE BREAKPOINT AD-

C A U T I O N  

WHEN t�lLIZ I NG TH E 

S I DERATIONS THAT THE 

FACILITY 'THERE ARE S EVE.RAL C ON ­
T KEEP IN MIND: 

1. THE PRO GR AM E NG T TED N R H THE 5 ELECT ED 
Bt::tEAKPO !NT ADDR $ IN WHI THE OpERATOR MAY HAVE TO MAN-

UALLY STOP THE PROGRAM AND 'R THE MEA PACKAGE . IF TH I S  

OCCURS.�� THE OPERATOR S HOULD E "M" COMMAND TO REMOVE THE 

"'BREAKPOINT'"' I NSTRUCTION FROM THE CAT ION THAT I T  \o1AS INSERT-

ED C\IHICH WILL APPEAR AS AN " 0 7  CODE> A ND RESTORE THE ORIGI-

NAL INSTRUCTION CODF. TO THE UNDER T T• THE OPERATOR 

WOTTLO MOST LIKEl .• V THEN CONTlNtTE TO "D PROGRAM BY SEL-

ECT I NG A BR EAKPOINT AT SOME 0 ER 

2· ONLY ONE BREAKPOINT SHOULD BE ESTAELI 

ATTEMPTING TO ESTABLI MORE THAN ONE 

IN THE FHl51' BREAKPOINT ENCOUNT ED BEl 

STRUCT I ON CODE CONTAINED IN THE I GINAL 

POINT AT YHICH A BREAKPO I NT WAS I 

APPROPR I ATE· 

3 .  A TYPE up• BREAKPOINT SHOULD NOT 

BREAKPOINT <OR VICE-trmSA) UNTIL THE 

ED AT ANY ONE TIME· 

lNT W I LL RESULT 

'RESTORED WITH THE I N­

AT THE LAST 

THIS M I GHT NOT BE 

ED TO A TYPE "2'• 

!NT HAS ACTUALLY 

BEEN ENCOUNTERED.. ATTEMPT I NG TO DO WILL R trLT IN AN 0 75 

CODE BEING INCORRECTLY RESTORED TO THE I G I NAL BR I NT. 

IT SHOULD BE APPARENT .. THAT IF ONE lR EXAM I NE ALL THE CPU 

REGISTERS AT A GIUEN POINT IN A PROGRAM'S OP 

OPERATE THE PROGRAM TW I CE - ONCE WITH A "Biu 

ONCE V I TH A "B2 "' BREAKPO I NT ESTABL I ED AT 

SINCE THE "VIRTUAL" CPU REG I STERS ARE ONLY 

IS REACHED COR WHEN THE OP ERATOR SP IFICALLY S 
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BLE TO �EVIEW E STATUS OF THE TWO GROUPS OF CPtt PEG !� 5 AT SEVERAL 

DIFFERENT ?OIN'rS IN A P'ROGf!AM .. FOR.INSTAMCE.�� ONE ULD SET UP A "Bl .. 
TYPE (3RFAXPOINT AT CAT!ON "A.,u HAVE THE B'PFAKPOINT ENCOt'NT�:E:O AND 

THE ASSOCIATED uA,u "810 AND "Cu CP U REGISTERS SAVED IN THE VIRTUAL LOC-
ATIONS.� THEN I ERT A iYPE uB2" BRFAXPOINT AT LOCATION "B," HAVE IT EN -
COtTNTEREO, AND EN REVIEW THE S'tATUS OF THE CPU ?EGISTEF!S USING THE 
"X" 'T'YP �  COMMANDS. ONE COULD CONTINUE.. . S�Y� TO INSERT AND ENCOUNTER 

MORE.TYP "82" B'R INTS v1HILE STILL SAVING THE OPIG�NAL "A,u "B" AND 

"C" VALUES. FO'R R EVIEW . (PARTICULARLY VALtiABLE FOp THOSE HA UE 

SHORT MEMORI t.THa.J WORKING ON DEBUGGING A COMPLEX P !=!OGRAM!) 

E MONITOR "GO TO" COMMANDS 

THE MONI 
FOLLm.UNG 

u COMMANDS ARE INITIATED BY TYPING IN ONE OF THE 

Gl PPP LLL (CTRL/L) 

OR 

G2 PPP LLL <CT�L/L> 

\THERE uppp REPR ENTS THE MEMORY ADORES� AT \.THICH GRAM OPERA-

TION IS TO \ofiTH THE .. A, .. .  "B'� AND "C" CGI> " " uE.��" ''H .. AND 

.. L .. REGISTERS Z TO THE VALUES P ESI DING IN THE VIP.Tt'AL U 

'REG ISTEr! S IONS• IN MANY CASES ... lNHE'RE THE 

CAFlE \JHAT OF THE CPU REGISTERS ARE WHEN 

BEGINS� THE S EL ION 0 F THE uGt" OR "G2 .. 'T'YP E 0 F .. 
PURELY ARBITRARY· HOWEVER, t·rHEN DESIRED., THE Qp 

GROUP OF CPU R ISTERS TO CONTAIN SPECIFIC 

'R DOES NOT 

ERATION 
TO .. COMMAND IS 

MAY SET UP El THER 

COMMANDS> P RIOR EX UTING THE "GO TO" COMMAND. THOSE VAL WILL BE 

l?l,.ACED IN THE CPU R I STERS t.YHEN THE. "GO TO" COMMAND IS EXECttTED AND THE 

PROGRAM WI TH JUMP TO COMMEN CE PROGRAMMED O?E'flATI AT THE ADDRESS 

SPEC! FI ED IN THE n TO" COMMAND. (NOTE THAT SINCE A BR INT IS EN-
COUNTER A. F T E 'R A "'GO T011 COMMAND HAS BEEN EXECUTED, SETTING t1F 

THE DESIRED VALU I� U 'REGISTE:fiS FOR A "GO TO" COMMAND t!ILL NOT EF-

FECT THE BREAK?OINT C S OF "SAVING" THE CONTENTS 0 F A  G'ROtTP OF CPU 
'REGI5T VHEl\'1 A BREAKPOINT IS ENCOUNTERED.> 

. THE MONI 

ING: 

THE MONITOR TAPE "READu COMMAND 

TAPE READ ·I S IN I T I AT ED B Y TYP I 

R **START TAP E  UNIT** <CTRL/L) 

IN THE FULLOW-

THIS COMMAND SEQUENCE CAUSES THE TAPE IT RFAD IN A PROGRAM 

AND/OR DATA TO THE TEM USIN G Tl-IE ST.S.NDARD I TAPE INTERFACE AND 
TAPE FORMAT· THIS FORMAT INCLUDES ADDRESSING INFORMATION ON THE TAPE 

SO THAT THE DATA IS AUTOMATICALLY LOADED INTO THE CORREC't ADDRESSES .. 
CTAPES MAY B PREPARED USING THE MONITOR TAP E W!HTE FACILITY DR WITH 

THE MONITOR ASS ER PRO�RAM.) WHE.'.N THE TAP E  BEEN READ IN C ONTROL 

WILL RE.'Tt.I"RN THE MONITOR. IF A TAP E READ R O CCURS� CONTROL WILL 

IMMEDIATELY 'RETtTRN TO TliE MONITOR AND AN "I" WI BE DISPLAYED.. THIS 

COMMAND SENTIALLY CONSIST OF/!.. "CALL" TO THE STANDARD SCELBI TAPE READ 

PROGRAM CONTAINED ON A P ROM ON_PAGE 11. HSER'S D REFER TO APP 'ROP -

RIAT� DOCUM ION THAT IS SUP?LIED W I TH 5CELBI TAPE INTERFACES FOf! DE-

TAILS TO THE OPERATION OF THE INTEJ:IFACE AND THE STANDARD SCEl.BI TAPE 

READ PROGRAM • 
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"�'HE "� MAY t,tt:>l"!"E A BLOCK OF DA!A �OM MEMOl=lv TO A TAl=IE ttNl1' ''lA A 

.�CFLBI "�"AP'f INTEDFACE sv P�FO""MING '�"HE LLOll/tNG c:"E�TTE'NCE OF Oo�A'�"ION"! 

,,Jl TH -rHE MFA MON I 

n�ING '�"HE "X .. COMMANDe c:n ,.,.., THE FOLLO't.tlNG .. uit::�TfTAL .. cou c EG I " 

�.,.EC� TO CONTAIN THE INDICATED DATA· 

t • p IS:TE"O " H" -ro "�"HF C:TAPTING PAGE ADDPE"!C: 0 f THE BLOCK 

OF DATA "�'HAT I c:: 'I"Q BE '�"'I'AN�M 1 T-r FD -rO THE "�"APE TTNl T • 

2· p I �TEP .. L" 1'0 THE C: 'I"Al=l '�"ING LOCA+ION ON -rHF OAGF· 

3 .  1:) 1 �TFO .. D .. -ro THF FNDI N G PAG F AODo E!:': � Of THE BLOCK 

DATA• 

4• c l.C:'�"EP .. E .. TO THF E'N"DING LOCA'�"ION ON THE PAGE. 

(NO!E': D & F MffC:T BF GeEATE'P THAN H & L. > 

MHEN THF. CK OF DATA HAe BEFN 1.!"f::lT"�'E'N 'T'O THE TAOE UNIT C 

Of 

1.ftLL C£'1"ff'ON THE MONITOe. C"!"HE 0PE'PAT0° C:HOt'LD THEN MANtTALLY '�'HE 

TAPE MECHANI�M.) 

'�"HE MONl"�"OC TA? E CEAD AND Vt':!ITE FACILITI F� APE PPIMA,.,ILY INT EO 
A� OP E'=!ATING AIDS FQ-e GENE!=!AL oti"J)nQ�E APtliLICATION!;. THF.PE APE OTHEC 

TAPE "e£AD AND lo."'t'ITE CA'PABILITIEe OF THE MFA PACKAGE AS � OCIAT EO ,J1ITH -rHE 

"EOITOP., AND SEMBL�" POPTIONS THAT \11 BE 015Ct'�SED IN '!'HOSE <::'EC-

!IONS. '!"HE MAY NOTEJ THAT THE ABO\TE GENrnAL Ptmoo.c:E �.f'OITE CAt>A8IL-

ITY CON�I�T OF LI TTLE MOPE "�'HAN !!:E'!''ilNG po THF Aop-eOt:>"OIATE CPH P I�"�"E'RS 

AND THEN H�ING THE' �"�"ANOA�D �CEl.BI TAPE \TPI T E  POUTINE TYNOE'O THE At'�PICEC: 

OF THE MONI FACILITY. AGAIN., �.TSEftC: ACE ,.,EFEPPED TO TH£ PELFUAN'T C-

tTMENiA'!'ION S I tTITH '!"HE �CELBI TAPE INTE'tl £ FO� -pE:,-q:INENT 0 

OF '!"HE TAPE M'f!l I '!'E OP E'=tAT ION. 

THE E.OI 

P'ROG'RAM. 

AND MAY BE o 

O-q DELETION� 

BtTFFEP IS 5 I 

AS MUCH M 

ALL AUAU ... ABLE 

OP�ATING THE MEA EOITO'P 

PO'RTION OF THF MFA PACKAGE I� A .. LINE FOoMATTEDn EDITOF 

LINES O F  "�"EXT MAY BF I N� EPT FD INTO A MEMOoY BHFFEP 

EO BY THE 0P EOAT0° '1"0 ENABLF COt:rPECT!ON�., AOOIT IO 

BE MADE TO INFOPMA!ION IN THE TEXT BUFFEP• THE T 

AN A'REA IN MFMO'PY THAT �TA'RTS ON PAGE tO A ND CONSUMES 

NECESSA�Y FOR THE IN fO'R MAi i ON TO BE SiO'REO (O'R UNTIL 

'RAM M EMO'RY HA� BEFN PiiLIZ'ED). 

Ag ••t..tNE" OF INFOP MAiiON I� EttED BY THE 0 PEPAT0'1!) IT IS 

SIGNED E:NCE NUMBER THAT ALLOW� THE OPE'RATO'R TO 'REFE'l'-l TO THAT 

CI FIC L I NE ':THEN OES lPED .. IN THI� EDI Pf!OG'RAM., LINE NtTMBE'f:?� ARE 

A!=SIGNED trSI AN 0 Nt'MBERING SYSTEM· THE OCTAL NtfMBE'T.'HNG T 

HSEO CON� I OF TWO GFIOtTPS OF TH'REE OC OIGITe: WITH THE ALLO\?ABLE 

E-

PANGE B NG 0 0 0  00! TO THE LIMIT� OF M EMO'RY . THE SY5TEM CO 

BE CONS I ED TO BE EXACTLY THE C:AMF FO'RMAT A� '!"HAT US ED VHEN ADOR 

MEMORY LOCATIONS \71U.�E THE FI'RST GflOtrp OF DIGIT� FE?'R'ESENTS A HJGH 

D 

SING 

AD-
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-
�ESS ARD SECORD G'ROUP A 1..0\1 ADDRESS EXCEPT THAT E NUMSERS NOV 'RE-
� TO "'L�N " IN THE TEXT I NSTFAD OF M!MORY IONS.. NOTE 
71-lAT THE S!C0N1) GROUP OF DIGITS IS LIMITED TO 377• , LINE N't1M'BER 

000 377 IN S FORMAT IS FO BY LINE NUMB 00 l 000.. THE LI 
Nt:MB E!UNG VAS CHOS EN TO El'H1E M910RY SP ACE IN THE EDITOR CON-
'!"ROI.. ROtTTlN WITH A L I TTLE EN'CE THE OPntATOR Wli..L Fl!IJD THE 
FORMAT QUITE COMFORTABLE TO WORK VITH - BUT AT THE OPERATOR W I  

HAVE TO 8ECQl::fE ACCUSTOMED TO THE NEC ESS I 'r(  FOR ENT lNG ANY LINE NtfMB 

AS TWO OF DIGITS .. _ IT IS NOT NECESSARY TO m L�DI NG zmos 
VHm SPEC! FYINCJ A LINE NUMBEih THUS, LINE NUMBER O NE COULD BE ENT!ll 
ASt 000 QOl OR 0 1. (A E MUST ALVAYS BE INS ED B!:TVEEN THE LOW 
�D HIGH PARTS 0 THE LINE NUMB - AND • THE ION IS A LWAYS I N-
SmTED AS THE FIRST GROUP OF GiiCS> .. 

A SOMMARY Or THE TYP 0 F COMMANDS AVAILABLE TO MANIPULATE INFOR-

MATION IN TEXT BUFFER US 'lNG E MEA ED I TOR I S  SHOWN NEXT.. A DE-
TA1LF.:l) Dl S ION OF FACH 1'Y"PE 0 F COMMAND WILL B"'E EN'fED FOLLOWI-NG 

THE SUMMARY .. 

Kl <K) REMO'I'JE ALL TEXT FROM THE T BUFFER .. 

APPEND CA> APP!ND INFORMATION TO THE TEXT BUFFER .. 

L I  CL> LIST INFORMATION IN THE TEXT BUFFER. 

-

E CD) DELETE t. I NE<S> FROM THE T!XT BUFFER .. 

I Cl > INS L I N  S> OF TEXT INT O THE TEXT 

-
CH.ARGE <C> CHANGE L IN .E<S> IN THE TEXT • 

SF.ARCH <S> SF.ARCH A LI NE FOR A SY'!:Cl FIC CHARACTEn• 

RF.AD TAPE CE> READ FROM HAG-TAPE INTO TEX'i BUFFER .. 
-

V'Rl TE TAPE CVl WHI TO MAG-TAPE· 

THE "KILL" CK) COMMAND 

TRE TOR KILL COMMAND IS EXECUTED BY ING THE FOt.LOWI 
QU!NC E ON THE INPUT DEVI C 

K <CTRL/L) 

-

SE-

S COMMAND EFFECil ""CLEARS OUT•• E T BUFFER BY R UIG 

THE EDITOR•S �OUITERS AND COUNTERS SO THAT THE TEXT BUFFER ARFA IS 
RF.ADT TO ACCEPT COMPL ET NEW INFORMATION.. E COMMAND SHOULD 
BE W1U]q'. ON E IS F! STARTING TO ENTER INFORMATION INT O 'T'T-tE T 
BUFFER FOLLOVING POV'ER TURN ON OF THE COMPU1' • TH I S  IS BECAUSE.- ThE 
"KILL" CO�D COt•JTAt A SPEClAL ROt:JTINE "SIZES UP .. THE �\'10UNT QF 

RAM A\iAlLABt.J:: I N  THE SYS"fEM AND TH E UALlfE IT DETERMIN SO 
THAT �T CAN NOTIFY THE OPmATOR IF AN ATTEMPT IS MADE_TO ENT'E'R MORE IN-
FO'RMATlOY INTO THE T THAN CAN BE STORED IN THE AUA I LABLE RAM 

ME)IIO'RY. 

� FOLU:UUNG EX ECUTIO N 0 F THE KILL J;OMMANO E PROGRAM 'R TO THE 
STANDAftD MO N ITOR COMMAND MODE AND DISPLAYS THE ">" SIGN. 
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THE EDITO� "APPEND" CA> COMMAND 

THE EDI TO'P AOt>END COMMAND 1 � t_c; SHED BY ENT �I NG THE FOLL01l1I NG S E­

QUENCE ON THE lNPTY"�" DEVICE: 

A CCT!=!L/L} 

THE "A�PEND" COMMAND ALL0\.1� INFO'PMATION TO BE APOENDED (ADDED TO 

"!"HE TEXT BtlFFE'P) 5TA'RTING tTITH THE NEXT AUAILABLE LINE NHMBE'P - THAT IS 

AT THE END OF ANY Ctrn�ENT IN.FO'PMAT10N IN THE TEXT Bl!FF�. 

IF A TELETYPE I/0 IS B EING U5ED, A "C'P/LF" COMBINATION WILL BE IS­

Sl'ED IMMEDIATELY FOLLOWING THE EX'ECHTIDN OF THE "'APPEND" COMMAND AND 

THE OPE'RA!O'P MAY PPOCEE'D TO TYPE IN LINES OF TEXT· \THEN THE TELETYPE 

I/0 IS BEING TJSED.o EACH LINE OF TEXT MAY BE Tl'P TO 72 CHAPACTER� IN 

LENGTH• A LINE OF TEXT 1,.1HEN IN THE "EDITOR MODE" CAS DIC:TINCT FROM 

�.J'HEN IN THE MONITO"P COMMAND MODE) 15 TEFMINATED BY DEP"PE5SING THE CAt:�­

R IAGE l!lETT!FN XEY CNOT THE "CTPL/L" COMBINATION> I 111HENE1'ER THE CA'P­

'RIAGE T-?ETTT'PN KEY IS DEP'PE�5ED IN THE EDIT01=1 MODE A COMBINATION OF A 

CARRIAGE REili'RN AND A LINE FEED WILL BE IS<;IIED TO "�"HE TEl..ETV?E. THE 

OPERATOR MAY THEN PPOCEED TO ENT� ANOTH� LINE OF TEXT IMMEDIATELY FOL­

LOWING THE LINE JUST ENT ER ED WHEN IN THE APPEND MODE· 

IF AN OSCH..LO�COPE DISPLAY IS BEING tT�ED.o THE OPEPATO'P WILL OBSE'PUE 

THAT THE CHARACTER "A" WILL 1-'HJ"'AIN DI�PLAYED ON THE FIR�T LINE OF THE 

CRT SC�EEN. INFORMATION TYPED IN TO BE APPENDED TO THE TEXT BUFFE'Q 

WILL BE DISt>LAYED ON THE c;ECOND LINE OF THE C'PT• THIS TECHNIQUE IS USED 

FOR THE CRT DISPLAY t;O !HAT THE OPrnATO? WILL BE PEMINDED OF THE TYPE OF 

OPERA'!' I ON BEl NG P E? FORM ED BY THE EOI TOfl PRO GRAM. YH EN THE 0 SCI LLO �COPE 

DISPLAY SYSTEM IS BEING PSED, '!'HE OP�ATOP �;MOULD LIMIT THE NUMBER OF 

CHA'RACiE11.S l N A LINE 0 F TEXT TO A MAX I MtlM 0 F TWENTY C DEC I MAL) • \?HEN EV� 
THE CARRIAGE �E1'1'PN IS DEP�ESSED YITH A CRT �YSiEM, THE "TEXT LINE"' 

CLINE "rt10 ON THE 5.CREEN> W ILL BE ER ASED AND THE OPERATO'R MAY PROCEED TO 

ENTER THE NEXT LINE OF T£Xi IF DESIRED. 

W'HEN AN O?ERATO'R IS PLACING TEXT INTO THE TEl<T BUFFER .. SUCH AS 1JHEN 

IN THE APPl:ND MODE .. INFO'RMATION TYPED IN WILL BE PLACED IN THE TEXT BUF-

FER WHEN A CARRIAGE PEiU'RN IS EXECUTED. PRIOR TO THAT TIME, THE OPU!A-

TOR. MAY DESIRE TO MAKE CO'R�ECTIONS TO THE Ct!FRENT LINE OF TEXT• THERE 

ARE SEurnAL E'f-H�O� CO'R'REC1'ING O�TIONS AVAILA8LE TO THE USE'f'l· 

Si'RIKING THE 11T=!UB OUT" KEY ON THE KEYBOARD SE'l=PUES TO rnAC::E PRE"IOUS 

CHARACTERS IN A LINE. ONE CHA'RACTER IMMEDIATELY TO THE LEFT EACH TIME 

THE "RUB OUT" KEY IS DEPRESSED. 1JHEN A TEt.ETV'PE IS BEING USED .. A •• v• 
SIGN Y ILL BE PRINTED EACH iiME THE "RUB OtTi" KEY IS DEPRESSED TO INDI­

CATE AN ERAS�E. YHEN THE CRT IS USED, THE CHA'RACTrnCS> 1JlLL BE E'fMS­

ED FROM THE SCREEN AS THE "''RUB OUi,. KEY IS DEP'RESSED. 

IF THE OP ER A"rOR DESIRES TO ERAC::E THE CtmRENT LINE OF 'TEXT BEING 

ENTERED, THEN THE "CiRL/5" COMBINATION MAY BE U SED· IF A TEt.ETYPE IS 

BEING USED iHE "CTRL/S" \TILL RE.c:iULT IN A CA�l:)lAGE 'PETt!tlN/LINE FEED COM-

BINATION BEING ISSUED TO SIGNIFY THE ERASURE· IF A CRT SYSTEM' IS IN 

U�E THE "CT'RL/S" W ILL RE�ULT IN THE TEXT LINE BEING ER ASED FROM THE DIS­

PLAY· 

IF THE OPERATOR SHOULD ATTEMPT TO B.JTER A LINE iHAT VOULD RESULT IN 

THE TEX'i BUFF� BECOMING OVER-FILLED.o THE LINE WILL NOT BE ACCEP"'"ED 

W HEN THE CA�RIAGE REitmN IS DE'PRE�SED AND THE STANDARD MONITOR ERRO� IN-

DICATOR C"B") 'WILl. BE DISPLAYED.. THE OPERATOR MAY THEN RET�N iO THE 

MONITO� MODE BY I�SUEING A "CiPL/D" COMBINATION. 
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WH !N  TH E  O P l:RATO'R D ES I R ES  TO T ERM I NAT E APP END I N G  I N FO RMAT I O N  TO T H E  

T EXT BUFFER � TH E " C T�L/P• C O MB I NA T I O N  I S US ED .  TH I S  S HO UL D  NO RMALLY B E  

OON E A FT ER  A CARt H AG E R ETURN HAS B ED! I S S U ED TO AP P END T H E CURR ENT L I N E 

TO TH E T EXT B U FFER ..  I F A u cTRL/D" I S  I S S UED W I L E  A LIN E  I S  B EI N G EN ­
T ER ED C BUT B EFO R E  A CARR ! A G E_ R ETURN VAS G l U m >  TH E P R O GR AM W I LL R ETtm N 
TO TH E MON I T O R  MO D E B trr TH E  PAR T I AL L I N E  V I LL NO T  B E  AP P EN D ED  T O T H E  

T EXT BU FFER .. C O  F C O UR S E., iH I S I S  ANO TH ER WAY TO " ERAS E'" A L I N E  B EI N G  
ENT ER ED  I F  O N E DO ES  N O T  D ES I R E  TO CONT I NU E  APP EN D I N G  T EX T A FT ER  TH E ER ­
AS I NG OP ERAT I O N ! > 

TH E ED I TO R  " L I S T "  C L ) C O MMAND 

TH E ED I TO R  " L I S T " C O MMAN D MAY B E  I S 5 U ED  I N  S EU ERAI.. FO R MA T S  A S  I L ­

LUS TRAT ED N EXT " 

L C C iR L/ L )  

L HHH LLL < C TRL/ L )  

L HHH LLL ; MMM NNN C CTRL IL > 
-

TH E FI RS T FO RMAT I S  US ED WH EN  A '"L I S T I N G"' O F  TH E ENT I R E  C O NT DJTS O F  
TH E T EX T BU FFER I S D ES I R ED ·  I F  A T EL ETYP E I / 0 I S  B EI NG UT I L I Z ED, TH E 
C O MMAND \il' I LL R ES ULT I N  TR E ENT I R E  CON T ENT S  O F TH E I N FO RMAT I O N  I N'  TH E  
T F:X:i B U F F E:R  B EI N G  P R I NT ED O N  T'R E T EL E"J'YP E · 

I F  i R E  O S C I LLO S C O P E D I S PLAY I S  B EI N G  US ED, TH E FI R S T L I N E  O N  TH E 
D I S p LAY 'W I I,.L SH0\1 . TH E " L "  ( L I S T > C O MMAN D AND TH E N EXT FO tm  L I N ES W I LL 
DISPLAY FOUR L I N ES  O F  H \l fO RMAT I O � I N  T R E T EXT BU FFER · iR I S  DATA W I LL 

B E  D I S P LAYED UNT I L  TH E O ? ER:AT O R  S TR I K ES TH E K EYBO AR D  " S P A C E" BAR . AT 
THAi T I M �  L I N E ONE O F  THE D I S PLAY W I LL CO NT I NU E  TO S HO tJ TH E " L  ... CO M ­
MAND _ P L US TH E L I N E  N UMB ER  0 F TH E TOP L I N E  0 F TH E N EX T GRO UP 0 F FO UR  

L I N ES B EI N G DI SP L AY ED . US I NG iR I S MANNER� TH E O P ERATO R MAY C O NT R O L  TH E  
L I S T I NG O F  T H E  T EXT � U F F ER  O N  TH E CRT D I S PLAY . I r, WH EN  US I NG TH E CRT 

C B Ui NO T VH EN  US I N G  THE i Et. EiYP E >  AN O P ER ATO R D ES I R ES TO T ERM I NAT E TH E 
L I S T I N G ?P..O C ES S  B EFO R E ACTUAL LY R FACI H N G TH E mn 0 F TH E I N FO 'R!'IAT I O N I N  
TH E T EXT BUFF ER .� T HE O P ER ATO R MAY S I MPLY D EP R ES S  TH E CARR I AG E  R ET UR N  

KEY I N S T EAD O F  iK E S PAC E BAR .. DO I N G SO W I LL I MM ED I AT ELY R ETURN TH E ?R O -

GRAM T O  T H E MON I T O R  C O MMAN D MO D E .. VH !N  TH E END 0 F TH E I N FO R MAT I O N I N  
TH E T EXT B U FFER HAS B EEN' R EACR E:Oa TH E ?RO G'R� R ETURNS T O  TH E MONI TO R 
COMMAND MO D E  Ai TH E N EXT D EPR ES S I O N O F  TH E S P AC E BAR .. C O R ,  WR EN'  TH E 

i EL E1"YP E P R I NT ER  HAS FI N I S H ED  TYP I N G  iR E CO NT ENT S O F  TH E B U FFER · >  

-
I F  I i  I S  D ES I R ES TO S I MPLY L I S T  O N E  L I N E I N  TH E T EXT B UFFER., TH E 

S EC OND FO RMAT S H O VN ABO V E  I S  trr i L I Z ED ..  THAT I S , TH E O P ERATO R ENT ER S  TH E 
"L" COMMAN D ?LUS TH E O CTAL L I N E N UMB ER  C I N  TH E FO ]:tM A T  D ES C R I B ED  FARL I ER >  
I N D I C AT I N G  TH E L I N E THAT I T  I S  D ES I R ED T O  HAVE D I SP LAY ED · tJ? O N  EX EC U­
T I O N  O F T H I S C O MMAN D  TH E T EL ETYP E O R  CRT W I LL D I SPLAY TR £ D ES I R ED  L I N E  
O F I N FJR.MAT I O N . 

- . 
T O  "L I S T" A GRO UP 0 F L I N ES ,  TJ;t E TH I RD FO RMAT SHO WN AB O V E  I S  UT I L I  Z -

ED ·  _ THAT I S .� TH E S TAR TI N G L I N E  N t1M B £R ..,  AN D El\I'DI N G  L I NE NUMB ER 0 F TH E 

L I N ES T O  B E  D I S PLAY ED I S  ENT ER ED BY _ TH E OP ERATOR .. iH �  D ES I R ED L I N ES 
W I LL TH !N B E  D I S P LAY ED I N  A MANN ER S I M I LAR iO THAT D ES C'R I B ED  FO R.  TH E  

G EN ERAL " L I S T "  C O MMAN D D I S C US S ED  ABO V E  .. 

- . 
N OT E: B E  C AREFUL W B\1  C O UNT I N G  L I N ES I N  TH E T EX T  B U FFER TO US E O C -

TAL N'O T�T I ON ,  I . E . .,  COUNT I NG 1 ,  2 ... . .. .  6, 7.�� l O a 1 1  • • •  ! 7� 2 0  ET C . ,  AND 
N O T  TO S L I P  AN D A TT EMP T  T O  US E D EC I MAL NO TAT I O N ! 
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TH E I " D EL. Ei E'• < D > COMMAN D 

E ED I TO R  "DEL. C O MMAN D  MAY B E  Gl VEN IN O N E 0 F TVO FO RM S  t 

D C C TR L / L )  

D HHH LLL� MMM N NN  C CTRL/L ) 

TH E F I R S T  FO RM I S  

T H E  S FORM V I LL 

TH E D EL.ET E  C O  
A S S I n EW  L I N E NUMB ER S  
THAT BUFFER I S  
ED .  " I F  L I N E  
TO B EC O M E L I N E  "N" AN D 
DOVN I N  TH E T IXT • 

TO D EL ET E  A S I N GL E 
A GRO UP O F  L l  

I N  TH E T EX T  
TH E T EX T  B U FF ER  .. 

I S  UT I L I Z ED� TH E W I LL AUTOMA T !  
A L L  T6 E L I N £5 A FT ER  TH E D El. Ei ED L l N E( S )  

" S HO R T EN ED" BY E N UMB ER 0 f L I N  D 
EDa TH E FO R M ER  L J N E  ..,N+ l ""  1 S  S H I T"!' 

H I GH ER  N OMB ER ED L I N  AR E S I M I L ARLY S J U 

TH E TO'R " I NS ERT•• C I )  C O MMAND 

E TOR " I NS ERT "  C OMMAND I S  G I VEN I N  TH E FO LLOW I NG FO RM · 

t HHR LLL ( C T'RLIL > 

• 

TH E " I NS ERT" C O MMAND ALLO WS O N E  TO I NS ER T L l NE C S )  0 F T EX T  I MM ED I AT -
B E TH E L I N E  NUMB ER 5 '?  1 FI ED I N  TH E  C O MMAND • MOR E THA N O N E  L I N E  

MAY B E  I N S ERT ED  I F  D t:S l 'R  • 

I F  A T EL ETYP E I /0 I S  I N  US EX EC UT I O N O F TH E " I NS ERT "  C O MMAND Vl 
I N  A CARR I AG E  R 1 N E  FEED B EI N G I SSUED · THE O P ERATOR MAY 

EED TO I NS ERT N EC S )  O F  T EXT US I NG TH E E EDUR ES  AS 
AP'P N G  I � FO R MAT I ON E'PT N O W  ALL L I N ES WI LL BE: 1 NS ERT ED I MM ED I AT ELY 
B EFO R E: TH E S 'P EC I  FI ED L I M E  NUMB ER · TH E O P ERA T O R  US E TH E " 'R tJB  O UT  a " 

AND " CTRL/ D" I O N S  TO MAKE CO RR EC T !  I F  D ES I R ED .  EACH 
L I N E  T O  B E  I NS £RT ED  I S  T I NAT ED BY A CAR R I A G E  R • R ETtmN TO TH E 
MON I  C OMMAN D MO D E  I S  A C C O M� L I SH ED  BY TH E C OMB I NAT I O N .  

A S  EACH L I N E  O F  T EXT I S  

S I GN N EW  LI N E  NUMB 

THUS # I F  A L I N E  I S  

L I N E  NUMB ER "N._ AN D  

GRA� W I LL A UT O MAT I -
ALL TH E R EMA I N I  L I N I N  T H E  T 

ER T ED I N  FRO N T  O F  L I NE " N,. " T H E  N EV  L I N E  
TH E FORMER L I N E  ,..N•• B ES L I N E  "' N+ t •• ETC .. 

. 
'W'HEN TH E O S C I LLO S OO 'P E S PLAY SYS T EM  I S  B EI N G  US ED, TR E O P ERATOR 

W I LL N O T E THAT TH E " l " COMMAN D ALO N G  W I TH TH E SP I F I  ED L I N E  NUMB ER V I LL 

R EMA I N  D I S '?L AY £0 O N  L I N E  E• L I N E N UMB ER  T WO  O F  TH E S 1?LAY V ! LL 
THE N' EV  L I N E B EI N G  I NS ERT .. I F  MO R E  THAN O N E  L I N E  I S  I NS ERT ED AT A 
T I M E.. TH E C R T  W lL L  UPDAT E TH E L I N E  N UM B ER  A S  FACH N EW  L I N E I S  I NS ERT 

TH E ED I TOR "CHAN G E" ( C )  C O MMAN D 

iR E T O R  " C HAN G C O MMAN D M AY TAK E O N E  0 F T\10 FORMS : 

C RHH LLL C C TRL/ L ) 

C RHH MMM NNN < CTRL/ L ) 
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TH E F I � S T  FO RM I S  FO �  TH E C A S E VH DII O N E  S I N GL E L I N E I S  TO B E  A L T ER -

ED . T H E " C H AN G E" C O MMAN D ES S EN T I AL L Y  Et'.f A S ES TH E � oEC I F I ED  L I N E  AN D A L -

L O V _c:: TH E 0 P fl:I A T 0 R  TO TYP E I N  A N E\1  L I N E IN 1'!:,. 5  PLAC E .  H O W E"1 � .,  T H E 

C O MMA N D  \T I L L A L � O  ALLO V T H E O P �A T O� TO E F F' EC i i U EL Y  I N S ER i A DD I T I O NA L  

L I N ES  I F  D E S I � ED I l"ll'i ED I A T El.Y FO L LO W I N G T H E L I N E T H A T  I S  C HA N G ED .  TH I S  

I S  A C C O MP L I S H ED BY � I M O LY EN T ER I N G A DD I T I O NAL L I N EC: B E FO 'R E  !=! 'ETUR N I N G TO 

!HE C O MMAN D M O D E .  

T H E S EC O N D  FO R M  ALLO l.J S A G!:!O UP O F L I N ES T O  B E  C HA NG ED A T  O N E T I M E . 

T H I S  C O MMAN D E F F' EC i i U ELY E'R A S £5: TH E C: P EC I F I ED L I N ES A N D  T H EN ENAB L ES '!"H E 

OP !?A.,. O R  T O  I N S ER T N EV  L I N ES  I N T H E I P  PLACE� · "!"H I S  I �  PO I NT ED O UT B E-

C AT_T_c:; E 0 f TH E 0 ? � A i0 ° S P EC  I f i  £.c; A " CHAN G E  .. C O MMAN D FO I:I  A G�O tro 0 F '!" HI:! E E  

L I N ES AN D T H EN O N LY a!TET-l� T '-7 0  L I N ES .,  T H E TH U � D L I N E 13 I L L  B E  E F FEC '!" I V ELY 

� A �  ED FR O M  .,.H E T EX T  E H F F'ER . 

I N !'trr T l N G  N EV  '! EXT t T S I N G T H E " CHAN G E''  C O M M A N D  I S  <; I M I LA'R TO THAT 

D E'S C R ! B rn  VH £N  tTS I N G T H E  .. I N S � T "  C O M M A N D  FO ?  80 TH T D.. ETYP E A N' D  C R T I / 0 

D EH I  C ES .  

TH E ED l TO �  " S EAt:! CH'"  ( � )  C O M!'1AN' D  

T H E  EO I TO P  " S EA� C H "  C O MMAN D  I S  I N I T ! A'r FO  B Y  T"::""D I N G I N  TH E S El:l t' ffiC E t 

S H H H  LLL C C �0 L / L ) 

T H E " S  EA�C H "  C O MM AN D ALLO �� THE O P rn A TO �  TO ·· � EAR C H '" TH E 5 P EC  I F I  ED 

L I N E  FO� A � � E'C l f'I C  C HA�AC T � .  WH EN THAT C HAI:I AC "'�" �  I S  " FO tTN D" TH E O 'P -

�AT O P  MA Y T H EN P � O C E ED TO M AK E  A L T E'R A T 1 0 N '5  I N  TH E L I N E . 

VH IN T H E C OMMAN D  I S  EX EC UT ED BY I s c q 1 EI N G TH E " C TP L./ L '" C O MB I NA "!' l O N .. 
T H E  P R O G 'R AM \J IL L  V A I T  FO P.  T H E O P rn A T O �  TO EN T rn  A " C HAPA C T �" � O M  T H E 

K EYB O A� D .  ( NO T E : TH E .. � EA� C H "  C H A� A C T ER  W I L L  NO T E E  D I � P L.AY ED VH EN  I T  

I S  I N I ,. I A LLY ENT rn ED f ) iH E 'P'RO GRAM 'W I LL. TH EN 'P PO C EEO TO D I � �LA':" TH E 

C ON T EN'!"$ O F  TH E S P EC I F I ED L I N E UNT I L  TH E "" S EAPC H  C H Aq A c .,. rn •• 1 5  LO C A T ED . 

AT THAT T'O l N T .,  TRE O P ERATOR HAS S EU E'R AL Q :O T I O N �  THAT W I L L B E  D ES CR I B ED 

� H O P T LY . I F  TH E " S EA'RC H  C l:IA�A C T E'R " t c:  NO 'i L O CA"r ED O N  T H E S !=' EC I F I ED 

L I N E  .. T H E  f>'R O G'RAM 13 I LL f> FT Y TP N  T O  iH E M O N I T O P  C O MMAN D MO D E .  C NO T E : 1 F 

IJ. C R T  I 5 I N  t.T5 E T H E " 5  EAf.! C H . ,  FO �  A NO N - t'X' I  S TANT C HARA C T ER W I L L. P � O C E ED 

S O  RAP I DLY T HAT T H E O P ERATO P W I LL NO T 5 EE iH E L I N E  B E I N G D I 5 PLAY E'D AND 

T H E Pf.) O G � AM V lt.L. A P P EAf.! TO l N S TAN T AN EO PS LY P ET t� N  TO TH E MO N I TO � C O MMA N D  

MO D E . > 

I F  T H E " S EAR C H  C HA�A C T ER "  I S  LO CAT ED I N  TH E SP EC I Fl ED  L. I N E.w TH E O P ­

rnAT O 'R  HAY 'EL EC T  TO M AK E M O D I F I CA T I O N S  TO !H E L I N E rt"S I N G TH E � TANDAJ) D 

T EC HN I Q U ES  S U C R  AS "'RUB O Ur •• TO EPAS E C HA RAC T ER �  I N  "!"HE L I N E . T H E O P -

ERAT O R  MAY TH EN f>R O C E EO TO LYP E I N  N E\1' DATA FO R  TH E REMA I N I N G f> O R T I O N  O F  

T H E  L I N E  - T �M I NAT I N G  TH E L I N E  WH � E  O ES I P ED BY EN T ER I N G A CARRIA G E R E­
T U'R N  • O R .,  TH E O P EPAT O 'R  MAY !L EC T  TO ns E 5 E�AL FEAi� ES AVA I LA B LE O NLY 
YHEN O P ER ATING I N  TH E ED I T O R  .. S EAR C H "  MO D E  .. 

-
O N E S UC H  F EAi UR E \m EN  IN' TH E ED I TOP ... S EARCH'•  MO D E  I S  THE ABILITY TO 

L FA '-' E i R E f:l El"l'A l N D rn O F  T H E O R I G I N AL L I N E  ALO N E A Fi ER  MAK I NG C O 'RtH:X:: T I ON S  

mi EN  TH E " S FAR C H  C HARACT ER "  I S  R EA C H Etl .. T O  A C C O MPL I SH TH I S .., "Mi' E  O P 'DlA ­

T O R  S l Mf> LY TYP ES I I'IJ  A C O MB I N A T I O N " C TR L. / t!'• F'O LLO V ED B Y  A CARR I A G E  R E­
i � N . TH E P R O GRAM W I L t. R Ei 1 1"R N  TO iH E M O N I T0 °  C O MMAN D MO D E ..  HOW EU ER ;  

T H E  'R �A I ND E'R  O F T H E O R I G I NA L.  L I N E  W I LL. B E  S T O 'fl ED I N'  TH E T EX T B t T F F � .. 
T H E  R E'S tn.T O F  TH E O P !'RA i i O N MAY B E  CH EC K ED BY US I N G AN Af>f>R O PR I A T E  L I N E  

L I S T  C OMMAN D .  
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F FAT tm E  WH EN  I N  TH E £D I " S  M O D E  I 5 TH E AB I L I TY 
T O  G O  E S EC O N D, O R  T H I R D .. 0 1-l  " N  ' TH ""  APP E 0 F TH E •• s EARCH 
CHAR A C T  I N  TH E  L I M E  B EI N G  " S FA'R C H ED .. " TH I S  I S A C C OMPL I S H ED BY FI R S T  
DEPR ES S I N G  iR E 11C T'R L / T "  C O MB I NA T I O N A N D  iH !N E C OM B I NAT I ON .. 
T H E PROGR AM W I  T H EN PRO C EED TO D I S PLAY T H E I N FOfU1AT I O N UNT I L  TH E  N EXT 
APfi EA'RAN C E O F  T H E " S EAR CH CHARAC T ER . "  AT I NT, E O P ERA T O R  A GA I N  
HAS T H E O P T I O N S  C R I 8 ED  I N  TH I S  SECT I O N . 

T H E ED I TO R  TAP E 'R EAD C O MMAN D  I S  I N I T I AT ED  BY TY'f' I NG I N  iH E FO LLO W ­

I N G : 

T H I S  
T O  T H E T 
MAN D 

S EQU !NC E C A US ES TH E TAP E UN I T  

S TO R A G �  A R EA ..  ( NO T Es TAfl 
B E  P'R EPAR ED US I N G  T H E ED I T O R  TAP E 

ED I N  

R ETURN 
I AT 

E N 5 I ON .. ) WH EN  T H E TAP E H A S  B 
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