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OTHER THAN USING THE PROGRAM DETAIL ED HEJ1EIN O N  THE PURCHASER'S 

INDI V I D UAL COMPUTER SYSTEM, NO PART -OF TH I S PUBLICATIO N MAY BE Rf:-
PRODUCED, TRAN S MITTED, S T O RED IN A RETRitVAL SYSTEM; O R  OTHERWISE 
DUPLICATED IN ANY FO RM OR BY ANY MEANS El..ECTRONIC, MECHANICAL, 

PHOTOCOPYING., RECORDING, OR OTHERWISEJ WITHOUT THE P R I O R EXPRES S 
WRITTEN CONSENT OF THE CO PYRIGHT OWNER· 

THE I N FORMAT I ON IN THI S  MANUAL HAS BEEN CAREFULLY REVIEWED AND IS 

BEl..l £VED TO BE ENTIRELY REl..lABLE• HO WEVER, NO RESPONSIBILITY lS 
ASSUMED FOR INACCURACIES OR FOR .. T H E  S U C C ESS OR FAILURE 0 F VARI O US 

APPL I CATIONS- TO WHICH THE IN FO RMATION CONTAIN ED HEREIN MIGHT BE 

APPLl ED • . 



INTRODUCTION 

AN EDITOR PROGRAM IS A PROGRAM WHICH ALLOWS THE INPUT" MANIPULATION, 

AND OUTPUTTING OF TEXT USING A COMPUT ER· SUCH A PRO GRAM MAY BE USED FOR 
A VARIETY Ot PURPOSES· THE TEXT MIGHT BE PAGES OF A BOOK OR AN ARTICLE 
THAT AN AUTHOR IS COMPOSING <SUCH AS THE TEX T YOU ARE NOW READING). OR.� 

IT COULD BE THE SOURCE CODE THAT A COMPUT ER PROGRAMMER CREATE S . WHICH MAY 
EVENTUALLY BE USED AS INPUT TO AN ASSEMBLER PROGRAM < THAT WOULD USE THE 

SOURCE LISTING TO GENERATE MACHlN E  CODE> • NO MATTER WHAT THE FINAL OUT­

PUT IS USED FOR, AN "EDITOR" PRO GRAM PROVIDES A MEANS FOR USING THE COM­

PUTER TO ACCEPTi STORE" AND ALLOW ALTERATIONS TO TRE TEXT SO THAT LESS 

TIME AND EFFORT IS SPENT DOING THE MENIAL-TASKS SUCH AS ORGANIZING� COR­
RECTING, AND GENERAL FORMATTING, THAT WOULD OTHERWI SE HAVE TO BE DONE BY 
MANUAL "TYPEWRITER" ERASER AND PAPER" METHODS • WHEN THE TEXT MATERIAL 

IS IN ,THE DESIRED FINAL FORMAT.� ONE MAY SIMPLY COMMAND THE CO MPUTER TO 
PRINT OR OTH ERWISE DISPLAY A FINAL VERSION OF THE TEXT - READY TO BE 
MAILED AS A LETTER" OR BECOME A PAGE IN A BOOK, OR TO BE FURTHER PROCES­
SED.� SAY BY AN ASSEMBLER PROGRAM. COR TO BE US ED, SAY" AS INPUT TO PRO­

VI DE PRECI SE DIRECTIONS TO A "NUMERICALLY CONTROLLED MACHINE!") 

AN EDITOR PROGRAM MAY BE THOUGHT OF AS A PROGRAM WHICH ALLOWS THE 

COMPUTER'S MEMORY TO BE USED AS A COMPO S ITION NOTEBOOK INTO WHICH THE 
WRITER COR PROGRAMMER> MAY WRITE THEIR TEXT1 MAKE ANY DESIRED C HAN G ES 

AND CORRECTIONS <AS.� FOR INSTANC� THEIR THOUGHT PROCESSES PROCEED> AND 

END UP WITH A "PERFECT" COPY CNO "TYPOS.�" MISSPELLED WORDS.� OR OTHER 

CLERICAL MISTAKES> BEING OUTPUTTED BY THE COMP UTER AT A CONSIDERABLY 

FASTER RATE THAN MOST TYPI ST CAN PERFORM <THOUGH THAT, 0 F COURSE, WOULD 
BE A FUNCTION OF THE TYPE OF OUTPUT DEVICE CONNECTED TO THE COMPUTER> • 

THERE IS NO "MAGIC" INVOLVED HERE· THAT IS.� IT I S NOT THE COMPUTER THAT 
IDENTIFIES MISSPEl..LEO WORDS· BUT .. RATHER.� IT IS THE SYSTEM THAT PROVIDES 

THE TIME SAVING ADVANTAGEs.·· THE COMPUTER GIVES THE WR I T ER THE CAPABIL­

TY TO QUICKLY ALTER SINGLE--LETTERS" WORDS, OR COMPLETE SENTENCES WITHOUT 

HAVING TO FUSS WITH PENCIL AND ERASER.� AND TO REVIEW SECTIONS OF THE 

"TEXT" AT WILL. THE COMPUTER ALSO PROVIDES A M EANS BY WHICH FINAL COP­
IE S OF THE TEX'r MAY RAPIDLY BE PRESENTED. FURTH ERMOR E� IT IS ALSO POS­

SIBLE TO HAVE THE "TEXT" IN THE COMPUTERTS MEMORY" TRANSFERRED TO SOME 
OTHER SORT OF "MASS MEMORY" DEVI CE THAT !S MUCH MORE COMPACT THAN.� SAY, 

PAPER1 FOR LONG TERM STORAGE OF THE INFORMATION� IN A MANN ER THAT WILL 

ALLOW IT TO BE AC C ES SED AT SOM E LATER DATE IN THE EVENT "UPDATES" OR AL­

TERATIONS MIGHT BE DESIRED. 

IN ORDER FOR THE READER TO GET A THOROUGH UNDERSTANDING 0 F HOW AN 
"EDITOR" PROGRAM CAN BE SO VALUABLE TO ANYONE THAT PREPARES EVEN A MOD­

EST.AMOUNT OF tEXTUAL MATERIAL, LET US EXAMINE WHAT IS INVOLVED IN THE 

TYPICAL PROCESS OF CREATING A "ROUGH DRAFT" OF1 SAY1 A BOOK OR MAGAZINE 

ARTICLE1 OR PROGRAM LISTING, AND PROCEEDING TO THE FINAL FINISHED COPY· 
REGARDLESS O F  THE PURPOSE WHICH THE TEXT IS TO SERV� ONE WILL SEE THA'I' 
THE STEPS INVOLVED ARE ESSENTIALLY THE SAME· 

FIRST1 A WRI TER SITS DOWN AND PR EPARE S A "ROUGH DRAFT" TO GET BASIC 

IDEAS-INTO SOME SORT OF CONCRETE FORM1 SUCH AS ON A PIECE OF PAPER· 
<WHY NOT INTO A COMPUTER'S MEMORY BANKS ? > NEXT" THE AUTHOR MAY EX�AND 

UPON CERTAIN AREAS COR "�CRATCH OUT" OTHERS> • THIS PROCESS IS TYPICALLY 

DONE WITH A TYPEWRITER <DOUBLE SPACED TO ALLUW ROOM FOR CORRECTIONS!> OR 
PERHAPS IN LONGHAND. EITHER WAY1 THE ROUGH DRAFT USUALLY ENDS UP LOOK-
ING AS THOUGH A Two··YEAR OLD GOT HOLD 0 F IT WITH A PEN IN ONE HAND AND 
AN ERASER IN THE OTHER! <WHY NOT MAKE SUCH ALTERATIONS WHILE THE TEXT 
IS RESIDING IN THE COMPUTER'S MEMORY? THE M ETHOD LEAVES NO "TELL-TALE" 

MARKS!> FROM THE AUTHOR'S fYPICAL SCRIBBLED ON1 CROSSED-OFF, SMUDGE-

MARKED MESS OF A ROUGH D�A FT 1 SOME POOR SOUL <SOMETIMES THE AUTHOR.� AND 
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SOMETIMES A POOR INNOCENT SECRETARY> MUST DECIPHER THE MIX 0 F ORIGINAL 

AND MODIFIED M ATERIAL AND ATTEMPT TO MAKE A NEAT LOOKING FINAL COPY• 

SOMETIMES, THE FIRST . SUCH ATTEMPT FAIL S - A SENTENCE GETS LEFT O UT" --A 

PARAGRAPH IS NOT DEl..INEATEO, AND THE WHOLE PAG E MUST BE TYPED AGAIN! 

ONE CAN SEE THAT THIS PR O CEDURE MAY REQUIRE THAT THE ENTI R E TEXT BE 

WRITTEN A NUMBER OF TIMES BEFORE THE FINAL VERSION IS READY· S UCH A 

METHOD IS TIME CONSUM I NG, AND THUS EXPENSIVE• IT CAN ALSO BE A RATHER 

ANNOYING AND FRUSTRATING EXPERIENCE· 
.. 

THUS" ONE SHOULD HAVE LITTLE DIFFICULTY DISCERNING THAT IF THE INIT­

IAL DRAFT OF THE TEXT IS STORED IN A COMPUTER" AND ONE PRO VIDES A MEANS 

VHEREBY ONE IS ABLE TO MAKE SELECTED CHANGES TO THE TEXT, THUS ELIMINA­

TING THE NEED TO TYPE AN ENTIRE PAGE OR SECTION OF TEXT WHENEVER MINOR 

CORRECTIONS ARE MADE, THAT ONE CAN CONSIDERABLY REDUCE THE AMO UNT 0 F 

WORK IN VO L VED IN THE PROCESS· ADDITIONALLY, BY US ING A HIGH SPEED OUT-

PUT DEVICE FROM THE COMPUTER:,· ONE CAN SIGNIFICANTLY REDUCE THE AMOUNT OF 
TIME REQUIRED TO PRODUCE A "FINISHED" PAGE� FINALLY, BY USI NG OTHER 
TYPES OF COMPUTER I/0 DEVICES, SUCH AS A PUN CHED PAPER TAPE MECHANISM, 
OR MAGNETIC TAPE STORAGE UNIT, ONE MAY SAVE COPIES FOR FUTURE REFERENCE· 

SUCH COPIES MAY RAPI DLY BE LOADED BACK INTO THE COMPUTER FOR FURTHER 

MANIPULATIO NS AT A LATER D ATE IF REQUIRED· 

THE ABILITY FOR THE SYS TEM TO TRANSMIT THE TEXT TO A STORAG E DEVICE 
SUCH AS A MAGNETIC TAPE UNIT, OR A PAPER TAPE PUNCH, MAKES AN EDITOR 

PROGRAM A VERY EFFECT! VE TOOL FOR PREPARING SOURCE LISTINGS 0 F PROGRAMS 

THAT ARE TO BE ASSEMBLED <BY AN "ASSEMBLER" PROGRAM ) INTO MACH I NE LAN­
GUAGE CODE. WHEN A SOURCE LISTING HAS BEEN PREPAR ED, . IT CAN BE DUMPED 

TO A STORAGE DEVIC E I N  A FORM WHICH WILL ENABLE IT TO BE RE-PROCESSED BY 
AN ASSEMBLER PROGRAM. SHOULD ERRORS IN THE SOURCE PRO GRAM BE DETECTED 
LATER CSUCH AS WHEN THE ASSEMBLER PROGRAM IS PROCESSING THE LISTI NG> IT 

BECOMES AN EASY MATTER TO RE-LOAD THE SOURCE LISTING BACK INTO THE COM­

PUTER TO ALLOW THE OPERATOR TO RE-USE THE EDI TOR PROGRAM TO MAKE CORREC­

TIONS AND PRO DUCE A NEW COPY - WITHOUT HAVING TO MANUALLY RE-ENTER THE 

ENTIRE SOURCE LISTING! 

THE BASIC FUNCTIONS AND CAPABILITIES OF AN "EDITOR'• PROGRAM 

AN EDITOR PROGRAM GENERALLY HAS A VARIETY OF COMMANDS WHICH ENABLES 
AN OPERATOR TO ENTE.'R TEXT INTO A PORTION 0 F THE COMPUTER'S MEMORY, TO 
MAKE CHANGES TO TH E TEXT WHEN IT I S IN THE MEMORY" AND TO CONTROL INPUT 
AND OUTPUT DEVICES SO THAT TEXt MAY BE DISPLAYED, OR R ETRI EVED FROM, OR 

STORED ON EXTERNAL UNITS • 
-

TYPICAL COMMAN DS - IN AN EDITOR PRO GRAM ALLOW THE OPERATOR TO "CLEAR" 

THE TEXT BUFFER AREA IN MEMORY" TO "APPS'JD" TEXT TO THE INFORMATION PRE­
Sl:NTLY IN THE COMPUTER'S TEXT AREA, TO INSERT OR DELETE LINES OF TEXT 
WITHIN THE MEMORY, TO ALTER OR. "CHANGE"- SPECIFIC LINES WI tHIN THE TEXT 
BUFFl::R AREA, TO ACCESS AND MODIFY PARTICULAR AREAS WITHIN A "LIN�' OF 

TEXT, TO D I S PLAY THE CONTENTS OF THl:: TExT BUFFER, AND TO CONTROL I/0 DE­

VICES ASSOCIATED WITH THE SYSTEM· - --

THE SP ECI FIC I/0 <INPUT/OUTPUT) DEVICES US ED WITH AN EDITOR PROGRAM 
CAN NATURALLY VARY FROM ONE SYSTEM TO ANOTHER DEPENDING ON WHAT DEVICES 

A PARTICULAR COMPUT ER FACILITY HAS AVAILABLE TO USE•- HOWEVER" THE BASIC 

FUNCTIONS OF AN EDITOR PROGRAM - THAT lS THE INPUTT!NG, OUTPUTTING, AND 

MANIPULATION OF TEXT MATERIAL ARE ESS mTIALLY- THE SAME· IN THE PROGRAM 

DESCRIBED IN THIS MANUAL, THE ACTUAL I/0 DRIVER ROUTINES FOR INPUTTING 

AND OUTPUTTING INFORMAtiON TO tHE PROGRAM WILL BE COl\JSIDERED AS "USER 
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P�OVIDED FUNCTIONS. THE REQUI REMENTS FOR SUCH 1/0 ROUTINES W I I..l. BE DE­

SCRIBED LATER• THI S  APPR O ACH HAS BEEN TAKEN SO THAT THE EDITOR PACKAGE 

MAY BE ADAPTED BY INDIVIDUAL READERS TO OPERATE WITH A WIDE VARIETY OF 

SUCH DEVICES· 

THE EDI TO� PROGRAM PRESENTED IN THIS MANUAL IS CAPABLE OF PERFORM­
ING THE TYP ES OF FUNCTIONS MENTIONED PREVIOUSLY WHILE OPERATING IN AN 

'8008' BASED MINICOMPUTER SYSTEM WITH A MINIMUM OF 2 K BYTES OF MEMORY· 

<THE MORE MEMORY AVAILABLE, THE LA�GER THE "TEXT BUFFER" AREA!> EACH 
FUNCTION AND ASSOC IATED ROUTINECS> IS EXPLAINED IN DETAIL TO ENABLE THE 

READER TO UNDERSTAND THE OPERATION 0 F THE PROGRAM. MANY 0 F THE ROUTINES 

DEVELOPED FOR TH I S  TYPE OF PROGRAM MAY HAVE APPLICATIONS IN OTHER TYPES 

OF PROGRAMS. A D ETAIL ED, HIGHLY COMMENTED LISTING OF EACH SECTION IS 

PROVIDED AS IT IS PRESENTED· FINALLY" A COMPLETELY AS S EMB L ED VERSION OF 
THE PROGRAM WILL BE P R ESENT ED IN A MANNER THAT WILL ENABLE A READER TO 

EASILY ADD CUSTOMIZED I/0 CAPABILITY AND IMPLEMENT THE DES C RI B ED EDITOR 

PROGRAM ON AN '80 08' BASED SYSTEM· <THOSE THAT MIGHT DES IRE TO IMPLE ­

MENT SUCH A PROGRAM ON OTHER TYPES OF SYSTEMS SHOULD FIND THE INFORMA-

TION PROVIDED H ER EIN OF CONSIDERABLE VALUE· FOR INSTANCE, IMPLEMENTING 

SUCH A P ROGRAM ON AN '808 0 '  SYSTEM WO ULD REQUIRE LITTLE MORE THAN TRANS­
LATING THE SOURCE LISTING tO EQUIVALENT '8080' INSTRUCTIONS • > 

I/0 <INPUT/OUTPUT> CONSIDERATIONS FOR THE EDITOR PROGRAM 

BEFORE DISCUSSING THE VARIOUS OPERATING PO RT I ONS OF THE EDITOR PRO­
GRAM TO BE DESCRIBED, IT IS NECESSARY TO MENT I O N  SEVERAL POINTS ABOUT 

THE CHARACT ER SET U SED AND I/0 PROGRAMMING CONSIDERATIONS• S I NCE THE 

PRIMARY FUNCTION OF AN EDI TOR PROGRAM IS RELATED TO THE PURE HAN DLIN G OF 
TEXTUAL IN FORMATION <ALPHA-NUMERIC>, THE FORMA T FOR INPUTTING AND OUT­
PUTT I NG INDIVIDUAL CHARACTERS THAT MAKE UP THE TEXT MUST BE WELl. UNDER­

STOOD. 

THE TRANSFER OF CHARACTERS TO AND FROM THE EDITOR PROGRAM DESCR I BED 

HEREIN IS ASSUM ED TO BE IN THE FORM OF "ASCII" ENCODED CHARACTERS· THE 
"ASCII" CHARACTER SET CONSIST OF A 7 BIT CODE WHICH IS CAPABLE OF DEFIN-

ING UP TO 1 2 8  "CHARACTERS" OR "FUNCTIONS." IN THE DE SCRIBED VERS I ON OF 
THE EDITOR PROGRAM, A "SUBSET" CONSISTING OF 74 DIFFERENT CHARA CTE R S  -
THE 2 6  "UPPER CASE" LETTERS OF THE ALPHABET, THE NUMERALS 0 - 9, AND A 
SOME SYMBOLS AND PUNCTUATION MARKS ARE UTILIZED· OFTEN, WHEN COMt1UN­
ICATING W I TH AN ASCII ENCODED I/0 DEVICE, AN 8'TH BIT IS ADDED TO THE 

SEVEN BIT ASCII CODE· THIS 8'TH BIT IS OFTEN REFERRED TO AS THE "PAR-
ITY" BIT BECAUSE IT CAN BE USE:D TO SERVE AS AN ERROR DETECTING BIT• 

MANY I/0 DEVICES ARE DESIGNED TO OPERATE WITH EIGHT BITS OF INFORMATION, 

REGARDLESS OF WHETHER .OR NOT "PARITY" ERROR CHECKING METHODS ARE BEING 
UTILIZED· THE EDITOR PROGRAM D ESC R I BED HEREIN ASSUMES THAT THE "ASCII" 

SUBSET PRESENTED IN THE TABLE ON THE NEXT PAG E IS UT I L I ZED AND THAT THE 
"PARITY" POSI T I ON IS ALWAYS IN A LOGIC ONE STATE· READERS WHO DESIRE 

TO USE I/0 DEVI C ES THAT USE DIFFERENT CODES CAN STILL USE THE EDITOR 

PROGRAM BY SIMPLY HAVING THEIR I/0 ROUTINES PERFORM THE NECESSARY CON­

VERSIONS BETWEEN THE DEFINED ASCII CODE AND THE COD E UTILIZED BY THE I R  

EQUIPMENT· 

THE ED I TOR PROGRAM HAS BEEN CAREFULLY STRUC T UR ED SO THAT THE ACTUAL 

I/0 ROUTINES ARE SEPARATE FROM THE OPERATING PO RTIO NS 0 F THE PROGRAM· 

THUS THE USER MAY DEVELOP "I/0 DRIVER" ROUTINES TO OPERAT E WITH A WIDE 
VARIETY OF DEVICES DEPENDING ON WHAT THE USER HAS AVAILABLE• THE USER 
MUST SIMPLY INSURE THAT THE SPECIFIC I/0 DRIVER ROUTINES UTILIZED MEET 

THE SPECIFICATIONS THAT WI LL BE DESCRIBED BELOW· I F, FOR EXAMPLE, THE 

KEYBOARD INPUT DEVIC E A USER DESIRES TO USE WITH THE PROGRAM, TRANSMITS 
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CHARACTERS BINARY OCTAL CHARACTERS BINARY OCTAL 

SYMBOLIZED CODE REP SYMBOLIZED CODE RU> 

A 1 1 000 001 301 10 100 001 241 
B 11 000 010 302 " 

10 100 010 242 

c 11 000 011 303 I 10 100 011 243 
D 1 1 000 100 304 $ 10 100 100 244 
E 1 1 000 10 1 305 % 10 100 10 1 245 

F 1 1 000 110 306 & 10 100 110 246 

G 1 1 000 1 1 1 307 10 100 1 1 1 247 

H 1 1 001 000 310 { 10 101 000 250 

I 1 1 001 001 31 1 ) 10 l 01 001 251 

J 1 1 001 010 312 * 10 101 010 252 
K 1 1 001 011 313 + 10 101 011 253 

L 11 001 100 314 " 10 101 100 254 

M 1 1 001 101 315 10 101 101 255 

N 1 1 001 110 316 • 10 101 110 256 
0 11 001 1 1 1 317 / 10 10 1 111 257 

p 1 1 010 000 320 0 10 110 000 260 

Q 1 1 010 001 321 1 10 110 001 261 

R 11 010 010 322 2 10 110 010 262 

s 1 1 010 011 323 3 10 110 011 263 
T 1 1 010 100 324 4 10 110 100 264 
u 11 010 101 325 5 10 110 101 265 

v 1 1 010 110 326 6 10 110 110 266 
v 1 1 010 1 1 1 327 7 10 110 111 267 

X 1 1 011 000 330 8 10 11 1 000 270 

y 1 1 011 001 331 9 10 111 001 271 

z 1 1 011 010 332 . 10 1 1 1 010 272 • 

( 1 1 011 011 333 
. 

10 1 1 1 011 273 " 

\ 11 011 100 334 < 10 1 1 1 100 274 

J 11 011 101 335 = 10 1 1 1 1 01 275 

t 1 1 011 110 336 > 10 1 1 1 110 2 76 
.. 1 1 011 1 1 1 337 ? 10 111 111 2 7 7 

SPACE 1 1 100 000 240 @ 1 1 000 000 300 
CTRL D 10 000 100 204 CTRL N 10 001 I 10 216 
CTRL I 10 001 001 211 CTRL s 10 010 0 11 223 

LINE FEED 10 001 010 212 CTRL T 10 010 100 224 
CTRL L 10 001 100 214 CTRL u 10 010 101 225 
CAR-REi 10 001 101 215 RUB OUT 1 1 1 1 1 1 1 1 377 

74 CHARACTER ASCII SUBSET 

KEYBOARD INPUT DEVICE A USER DES .L RES TU USE VITH THl:: PRO GRAM, TRANSMITS 
BAUDOT CODE RATHER THAN ASCII, THEN THE KEYBOARD INPUT ROUTI N E  MUST CON-
V.t::RT THE BAUDOT COD E INTO THE EQUl VALENT ASCII CODE AND R ETURN THE ASCI I 

�UDE TO THE OPERATING PURTlUN OF THE EDITOR PRUuHAM· 

THERE ARE FOUR S EPARATE ANU DISTINCT I/0 ROUTINES REQ UIRED BY THE 
OPERATING PORTION OF THE EDITOR PROGRAM· THESE ROU'rlNt:S SHOULD BE PRE-

rrAREO AS SUBROUTINES THAT MAY BE CALLED--BY THE MAIN PROuRAM. THE ROUT-

INES REQUIRED WILL SERVE THE FOLLOWiNG FUNCTIONS • O'P ERA TOR- ( TY'PI CALLY 

A KEYBOARD> INPUT• DISPLAY <TYPICALLY A PRINTERY OUTPUT• BULK STORAGE 
lNPUT (POSSIBLE ntOM A WIDE VARIETY OF DEVICES> AND OUTPUT TO BULK STOR-

AGE. THE REQUIREMENTS FOR EACH TYPE OF I/0 ROUTINE, AS FAR AS THE MAI N 

PROGRAM I S  CONCERNED, ARE DEFINED NEXT• 
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OPERATOR IN PUT 

THE OPERATOR INPUT RO UTINE WHEN CALLED MUST INPUT A SINGLE CHARAC­
TER FROM A DEVICE SUCH AS A KEYBOARD AND RETUHN TO THE OPERATING PROGRAM 

WITH THE ASCII CODE FOR THE INPUTTED CHARACTER IN THE ACCUMULATOR REGIS-
TER OF THE CPU• THE ROUTIN E , CREATED BY THE USER, IS FREE TO USE CPU 
REGISTERS "A" THROUGH "E" FOR IT'S PROCESSING. IF REGISTERS "H" AND "L" 

MUST BE USED <TO POINT TO A CONVERSION TABLE toR EXAMPLE> THEIR CONTENTS 
MUST BE SAVED AND THEN RESTORED TO THEIR ORIGINAL VALUE PRIOR TO RETURN­

ING TO THE C ALLING ROUTINE. T HE O P ERATOR INPUT ROUTINE IS REFERR ED TO 
lN THE EDITOR PROGRAM BY THE LABEL NAME "RCV•" THERE ARE THREE POINTS 

lN THE DESCRIBED EDITOR PROGRAM WHERE "CAL RCV" IS USED TO SIGNIFY-A 
CALL TO THE "OPERATOR INPUT" SUBRO UTI NE. ONE IS AT THE INSTRUCTION LAB-

ELED "IN2" IN THE "INPUT" ROUTINE <TO BE PRESENTED LATER> • THE OTHER 
TWO LOCATIONS WHERE REF ER ENCES ARE MADE TO THE "RCV'' S UBRO UT INE ARE IN 

THE "SEARCH" ROUTINE WHICH, WILL BE PRESENTED AS PART 0 F THE EDITOR PACK-
AGE. 

-

AN ADDITIONAL FUNCTION THE USER SHOULD PROVIDE IN THE OPERATOR INPUT 

SUBROUTINE IS THE CAPABILITY TO "ECHO" WHATEVER IS ENTERED BY THE OPERA-
TOR TO A DISPLAY DEVICE; FOR INSTANCE.. I r THE OPERATOR INPUT IS COMING 

FROM THE KEYBOARD 0 F-A ELECTRONIC TYPEWRITER AS KEYS ARE DEPRESSED, IT 
WILL TYPICALLY BE NECESSARY TO RAVE THE "RCV'' ROUTINE SEND BACK THE CODE 

It HAS JUST RECEIVED TO THE PRINTER MECHANISM SO THAT THE OPERATOR CAN 
VERIFY WHAT WAS JUST ENTERED. -OR, ONE MIGHT HAVE A SYSTEM WHERE AN EL­
ECTRONIC KEYBOARD WAS BEING USED TO INPUT INFORMATION FROM THE OPERATOR, 
AND A .-.TVT" <TELEVISION-TYPE-WRITER> WAS BEING USED TO DISPLAY INFORMA­

TION. IN SUCH A CASE, THE "RCVt' SUBROUTINE WOULD NEED TO BE CONFIGURED 
SO THAT AS INFORMATION WAS SENT TO THE COMPUTER, IT WAS ALSO DISPLAYED 

ON THE DISPLAY SCREEN. 

DISPLAY OUTPUT 

THE DISPLAY OUTPUT ROUTINE IS DISTIN CT FROM THE "ECHO" ROUTINE DES­

CRIBED AS PART OF THE OPERATOR INPUT ROUTINE ABOVE• <THOUGH, IN MANY 
CASES IT MAY BE THAT THE "ECHO"-REFERRED tO IS SIMPLY OBTAINED BY THE 
"RCV" ROUTINE CALLING THE USER'S DISPLAY OUTPUT ROUTINE AS IT IS DEFIN­
ED HERE!> -THE DISPLAY OUTPUT �OUTINE WHEN CALLED BY THE E DITOR PROGRAM 

MUST BE CAPABLE OF OUTPUTTING THE ASCII ENCODED CHARACTER CONTAINED IN 

THE ACCUMUALTOR TO THE DISPLAY DEVICE·- THE ROUTINE IS FREE TO USE CPU 

REGISTERS "B" THROUGH "Et' FOR PROCESSING. TH E  CALLING ROUTINE D(PECTS 
THE ACCUMULATOR AND R�GI ST ERS "H" AND "L" TO CONTAIN THE ORIG I NAL. I NFOR-
MATION WHEN THE SUBROUTINE IS EXI TED· THE DISPLAY OUTPUT SUBROUTINE IS 

REFERENCED IN THE EDITOR PROGRAM BY A "CAL. PRINT" INSTRUCTION. THERE 
AR£ FOUR PLACES WHERE THE "CAL PRINT" COMMAND IS USED· THE "'ERROR" SUB-

ROUTINE MAKES R EFERENCE TO THE DISPLAY TO PRESENT ERROR MESSAGES• TH E 

SUBROUTINE DESIGNATED "MSG'' IN THE PROGRAM USES THE DISPLAY TO PJ:tESENT 
LISTINGS OF INFORMATION IN THE TD(T BUFFER AND ALSO TO DISPLAY "COMMAND 

MODES" TO THE OPERATOR. THE "TAB" ROUTINE USES THE DISPLAY OUTPUT SUB­

ROUTINE.. AND THE "SEARCH" ROUTINE USES IT TOO. 

BULK STORAGE INPUT 

THE BULK STORAGE DEVICE INPUT ROUTINE WHEN CALLED MUST INPUT AN EN­
TIRE "BLOCK" OF TD(T FROM THE BULK STORAGE DEVICE AND STORE THE TEXT IN 
THE TEXT BUFFER· A "BLOCK" O F  TEXT IN THIS I N S TA NCE IS OEFINi:D �S THE 
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ENTIRE CONTENTS OF THE TEXT BUFFER PLUS FOUR " SPECIAL " LOCATIONS THAT 

ARE LOCATED IN THE FOUR MEMOR Y BYTES I MME DIATELY PRECEEDING THE AREA US ­

ED BY THE TEXT BUF FER• TH ESE FOUR "SPECIAL" LOCATI ON S ARE USED TO STO RE 

THE LOW AND HIGH ADDRESS O F  T H E  TEXT BUFFER POINTER" AND THE NUMBER OF 

LINES OF T EXT IN THE TEXT BUFFER· < USE OF THIS INFORMATIO N  WILL BE DE-

SCRIBED LAT ER AS VARIOUS EDITOR ROUTINES ARE PRESENTED·> REFERENCE TO 

THE BULK S TORAGE INPUT SUBROUTINE IS DENOTED BY THE INSTRUCTION "CAL 

READ" I N  THE EDITOR P ROGRAM . 

BULK STORAGE OUTPUT 

THE BULK S TORAGE OUTPUT ROUTINE, WHEN CALL ED BY THE INS TRUCTION .,CAL 

PUNCH," MUST OUTPUT THE F OUR BYT ES OF M EMO RY IMME DIATELY PRECEEDING THE 

TEXT BUFFER S TORAGE AREA, PLUS THE ENTIRE CONTENTS 0 F THE TEXT BUFfER, 

TO THE BULK STORAGE DEVICE AS ONE "BLOCK" OF DATA· THE ROUTINE IS FREE 

TO USE ALL OF THE CPU REG I STERS FOR I T'S OP ERATIO N WITH THE CONSID ERA ­

TION THAT WHEN THE ROUTINE IS INITIALLY CALLED, CPU REG I S TERS .. H" AND 

"L." WILL BE POINTING TO THE F I RS T BYT E OF MEMORY IN THE BLOCK AND CPU 

REGISTER S " D" AND "E" WILL BE POINTIN G TO THE LAST BYTE OF THE TEXT BUF­

FER THAT IS TO BE TRANSMITTED· 

I/0 INTE GRITY CONSIDERATIONS 

THE OPT ION OF PERFORMING ER R OR CHECKS ON THE TRANS M I S SION OF DATA TO 

AND FROM THE PERIPHERAL DEVICES IS LEFT TO THE USER· THIS IS DONE BE-

CAU S E  THERE ARE A VARIETY 0 F ERROR CH ECKING TECHNI Q UES POSSIBLE., DEP EN­
DING ON THE TYPE OF DEVICE BEING USED I N  TH E  SYSTEM· FOR EXAMPLE, A 

USER WITH A PAPER TAPE READER SYSTEM MAY El..ECT TO PROVIDE FOR PARITY 

CHECKING T ECHNIQUES · SUCH TECHN I QUES MAY BE IMPL EM ENTED USING "EVEN" OR 

"ODD" PARITY CONVENTIONS DEPENDING ON THE TYPE OF D EVICE, OR EVEN THE 

USER'S PREF ER EN C E . ANOTHER TYPE IF I/0 DEVICE, SUCH AS A COMMERCIAL 

MAGNETIC TAPE, OR DISC UNIT, MAY HAVE AUTOMATIC "BLOCK" ERROR CHECKING 

CAPABILITIES, IN WHICH CASE THE USER 'WOULD WANT TO HAVE THE APPROPRIATE 
I/0 ROUT I NE TEST FOR ERROR CONDITIONS AND TAKE APPROPRIATE ACTION. T HE 

USER MAY ELECT, I F  ERROR CHECKING CAPAB I LITIES ARE IMPLEMENTED, TO ADD 

ADDITIONAL ROUTIN ES THAT PRESENT ERROR MESSA GE S TO THE O P ERATO R, OR THAT 

DIRECT THE OPERATION OF "ERRO R CORRECTING" TECHNIQUES •  IN ANY EVENT, 

SUCH TECHNIQUES ARE OUTS IDE THE SCOPE OF THIS PARTICULAR PUBLICATION AND 

WILL. BE LEFT TO T HE USER TO IMPLEMENT AS DESIRED· 

MEMO RY UTILIZATION OF THE EDITOR PRO GRAM 

THE EDITOR PROGRAM PRESENTED IN THIS MANUAL OPTIMIZES THE UTILIZA­

TION OF MEMORY FOR BOTH THE S TORA GE O F  TEXT AN D THE STORAGE OF THE OPER­

ATING PROGRAM I TSELF. THE MANNER O F  DEFINING AN D STORING LINES OF TEXT 

IN THE TEXT BUFFER ALLOWS THE MAXIMUM USAGE OF THE TEXT BUFFER AREA AND 

MINIMIZES THE AMOUNT OF SPACE REQUIRED BY THE OPERATING PROGRAM· MEM-

ORY U SEA G E  I S  AS FOLLOWS• 

T HE OPERATING PROGRAM PROPER RES I D ES ON PAGES 01 THRO UGH OS 0 F MEM-

ORY· ADDITIONALLY, THE OPERATING PROGRAM ASSUMES THAT USER PROVI DED I /0 

ROUTINES WILL RESIDE ON PAGE 06· PORTIONS OF PAG E 00 AR E USED AS A 

"SCRATCH PAD" AREA FOR THE PROG�AM I N  'WHICH POINTERS, COUNTERS, AND TEM-

PORARY DATA I S  MA I NTAINED· ANOTHER PORT I ON OF PAGE 00 CONTAINS SEVERAL 

"MESSAGE STRINGS" US ED BY. THE PRO GRAM . THE LATTER HALF 0 F PAGE 00 IS 
USED AS A TEMPORARY TEXT INPUT BUFFER • THE ACTUAL LENGTH 0 F THE TEXT 
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INPUT BUFFER MAY BE VARIED FROM 1 TO 128 <DECIMAL> CHARACTERS TO ACCOM-

MODATE VARIOUS TYPES OF I/0 DEVICES. THE MEANS OF VARYING TH E INPUT 

BUFFER LENGTH WILL BE DESCRIBED LATER• 

THE FINAL MAJOR BLOCK OF MEMORY IS THAT AREA U SED TO ACTUALL Y STORE 

THE TEXT - THE TEXT BUFFER AREA· THE TEXT BUFF ER AREA STARTS ON PAGE 0 7  

AND EXTENDS THR OUGH THE LAST AVAILABLE PAGE 0 F RAM <READ AND WRITE MEM-

ORY> IN THE SYSTEM· A MEMORY MAP ILLUSTRATING MEM ORY USEAGE FOR THE DE-

SCRIBED PROGRAM IS- ILLUSTRATED BELOW• IT MAY BE N OTED FROM THE MEMORY 

MAP THAT THERE ARE A FEW UNUSED MEMO�Y LOCATIONS IN THE PROGRAM· THESE 

SPACES MAY BE USED FOR I/0 DRIVER ROUTINES SHOULD THE USER FIND--THAT 

MOR E THAN ONE PAGE <ALLOCATED ON PAGE 06> I S  REQUIRED., OR IF ADDITIONAL 

FUNCTIONS ARE ADDED TO THE FUNDAMENTAL EDITOR PROG�AM. SOME COMMENTS ON 
SUCH OPTIONS WILL BE PROVIDED LATER• 

AVAILABLE SPACE 

EDITOR MESSAGES 

POINTER" COUNTER 

& G EN ERAL 

STORAGE AREA 

AVAILABLE SPACE 

INPUT BUF-FER 

COMMAND 

LOOK UP 
TABLE 

C0Mt1AND INPUT 

ROUTINE 

OPERATOR INPUT 

ROUTINE 

EDITOR UTILITY 

SUBR OUTINES 

APPEND 

READ 

WRITE 

KILL 

- 7 -

DELETE 

LIST 

INSERT 

CHANGE 

SEARCH 

AVAILABLE SPACE 

USER PROVIDED 

I/0 DRIVER 

ROUTINES 

MAIN T EXT BUFFER 

STORAGE 

• 
• 

PAGE 0 7-. THROUGH 

AVAILABLE MEMORY 



FUNDAMENTAL OPERATION OF THE EDITOR PROGRAM 

THE EDITOR PROGRAM IS CONCEPTUALLY QUITE SIMPLE IN OP ERATION • ES-
SENTIALLY, THE PROGRAM CONS I ST OF A SERIES OF ROUTINES FOR CONTROLING 

TWO "TEXT BUFFER " AREAS· ONE SUCH AREA, ON THE LATTER HALF OF PAGE oo, 

IS US ED TO ST ORE A "OPERATOR COMMAND., AND A SINGLE LINE OF TEXT BEING 

INPUTTED FROM THE .,OPERATOR INPUT DEVICE•" THE OTHER AREA IS THE LARGE 

"TEXT BUFFER" WHICH HOLDS TEXT STRINGS AFTER THEY HAVE BEEN ACC EP T ED BY 

THE "TEXT INPUT" BUFFER. 

THE TEXT INPUT BUFFER STORES ALL THE CHARACTERS ON A SINGLE LINE AS 

THEY ARE REC EI V ED FROM THE OPERATOR'S INPUT D EVICE · A "LINE" IS NORMAL-

LY DEFINED AS BEING EQUAL TO THE NU�BER OF CHARACTERS THAT CAN BE DIS­

PLAYED ON THE OUTPUT DISPLAY DEVICE BEING USED WI TH THE SYSTEM· AS EACH 

LINE IS T ERMIN ATED <BY A TERMINATION CH ARACTER - THE "CARRIAGE:.RETURN"b 

THE STARTING AND ENDING ADDRESS OF TH E TEXT STRING IN THE TEXT INPUT 
BUFFER IS SAVED· THE VALUES SAVED ARE LATER USED BY VARIOUS "COMMAND., 
ROUTINES TO DET.ERMINE THE ACTUAL LENGTH <NUMBER OF CHARACTERS> OF A LINE 
RESIDING IN THE TEXT I NPUT BUFFER• 

THE EDITOR PRO GRAM THEN TRANSFERS INFORMATION IN THE TEXT INPUT BUF­

FER TO THE LARGER "TEXT BUF FER" IN ACCORDANCE WITH DIRECTIONS IT RECEIV­

ES IN THE FORM 0 F OPERATOR CO MMANDS • LINES 0 F INFORMATION STORED IN THE 

LARGE TEXT BUF FER CAN ALSO BE MANIPULATED BY VARI OUS TYPES 0 F COMMANDS, 

TO, FOR INSTANCE, INS ERT" OR DELETE LINES· THE TEXT BUFFER H AS BEEN 

LOCATED ABOVE THE OP ERAT ING PORTION OF THE PROGRAM SO THAT THE TEXT BUF­

FER AR EA CAN BE EXPAN DED READILY AS A USER ACQUIRES MORE MEMORY FOR A 

SYSTEM• AS EACH LINE IS TRANSFERRED FROM THE TEXT INPUT BUFFER TO THE 
MAIN TEXT BUFFER AREA, A "ZERO BYTE'' IS ADDED IMMEDIATELY FOLLOWING THE 

LAST CHARACTER IN THE STR ING TO SERVE AS AN "END OF LIN E TERMINATOR ·" 
THIS ZERO BYTE AL LOWS THE END 0 F ANY LINE TO BE READILY DETERMINED BY 

THE OPERATING PORTION OF THE PROGRAM AND DOES NOT CONFLICT WITH STORING 

OF TEXT AS NONE OF THE DE FIN ED ALLOWABLE CO DES THAT REPRESENT TEXT CHAR­

ACTERS HAS AN EIGHT BIT CODE OF ALL ZEROS. 

ASSOCIATED WITH THE MAIN TEXT BUFFER IS A TWO REGISTER "POI NT ER" 
WHICH IS CONVENIENTLY REFERRED TO HEREIN AS THE "TEXT BUFFER POINTER•" 
THIS POINTER INDICATES THE ADDRESS OF THE LOCATION IMMEDIATD..Y FOLLOW­
ING THE LAST LINE TERMINATOR IN THE MAIN TEXT BUFFER AREA - OR, TO PUT 

IT ANOTHER WAY, THE ADDRESS WHERE THE NEXT LINE 0 F I N FOR MA TIO N TO BE AD­

DED TO THE MAIN TEXT BUFFER SHOULD BE PLACED· 

ALSO ASSOCIATED WITH THE MAIN TEXT BUFFER IS A TWO BYTE COUNTER• 
THIS COUNTER WILL BE REFERRED TO AS THE .,TEXT BUFFER LINE COUNTER·"· AS 

MIGHT BE SURMIS ED BY IT'S NOMENCLATURE, THE "TEXT BU FFER LINE COUNTER" 

IS USED TO MAINTAIN A COUNT OF THE NUMB ER OF LINES CURRENTLY IN THE TEXT 

BUFFER I 

THE TWO SETS OF REGISTERS" THE "TEXT BUFFER POINTER" PAIR, AND THE 

"TEXT BUFFER LINE COUNTER" PAIR, ARE THE PRINCIPAL TEXT BUFFER "STATUS" 

INDICATORS· AS L INES ARE ADDED OR DELETED, OR MODIFIED; THE VALUES OF 

THESE TWO P AI RS 0 F REGIST ERS ARE CHANGED ACCORDINGLY • THE READER WILL 
SOON LEARN MORE ABOUT THE D ET A ILED OPERATIONS 0 F T HE . FUNDAMENTAL POR­

TIONS OF THE EDITOR PROGRAM· 

EDITOR COMMANDS 

THE OVER-ALL OPERATION OF THE EDITOR PROGRAM IS CONTROLLED BY THE 
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OPERATOR ENTER � NG "COMMANDS" ON T HE "OPERA TOR INPUT DEVICE • "  THESE 

COMMANDS DIRECT THE EDITOR PROGRAM TO PERFORM SPECIFIE D OPERATIONS VIA 

APPROPRIATE ROUTINES• THE FORMAT IN WHICH COMMANDS A RE ENTERED MAY 

VARY DEPENDING ON WHETHER ONE OR MORE L INES 0 F INFORMATION IN THE TEXT 

BUFFER WILL BE AFFECTED BY THE COMMAND. THE FOLLOWING IS A SUMMARY 0 F 

THE DIFFERENT TYPES OF COMMANDS USED BY THE E DITOR PRO GRAM ALONG WITH 

A BRIEF DESCRIPTION OF THE ASSOCIATED OPERATIONS• 

"APPEND" <A> 

"CHANGE" ( C > 

"DELETE" <D> 

"INSERT" <I> 

"KILL" <K) 

"LIST" (L) 

"SEARCH" ( S) 

"READ" < R > 

"WRITE" <W> 

APPENDS THE TEXT ENTERE D BY THE OPERATOR TO THE 

TEXT BUFFER. TEXT ENTERED IS ADDE D TO THE BUF­

FER IMME DIATELY FOLLOWING THE LAST "LINE" STORED 

IN THE BUFFER AT THE TIME THE COMMAND IS ISSUED· 

CHANGES THE LINE OR L I N ES SPECIFIE D IN THE COM­

MAND BY DEl.ETING THE SP EC I FI ED LINE<S> AND RE­

PLACING THE LINE<S> WITH THE INFORMATION ENTERED 

BY THE OPERATOR FOLLOWING THE ISSUANCE OF THE 

COMMAND. 

DELETES THE LINE<S> SPECIF I E D IN THE COMMAND 

FROM THE TEXT BUFFER· 

INSERTS LINE<S > 0 F TEXT IMMEDIAT ELY PRIOR TO THE 

LINE 0 F TEXT SPECIFIED IN THE COMMAND INTO THE 

TEXT BUFFER • 

EFFECT! VEJ..Y "CL EARS" THE TEXT BUFFER ARE:A BY RE­

SETTING THE EDITOR "TEXT BUFFER POINTER" AND THE 

"TEXT BUFFER LINE COUNTER" IN PR EPARA TION FOR 

BEGINNING THE PROCESS OF STORI NG LINES OF TEXT 

IN THE TEXT BUFFER• 

CAUSES THE L INE<S> SPECI FlED I N  THE COMMAND TO 

BE DISPLAYED ON AN OUTPUT DEVICE. 

CAUSES THE E DITOR PROGRAM TO SEARCH THE LINE 

S PECIFI ED IN THE COMMAND FOR A SPECIFIC CHARAC-

TER CHOSEN BY THE OPERATOR• THE CONTENTS OF 

THE LINE BEING SEARCHED IS .. DISPLAY ED UP TO THE 

PO I NT WHERE THE CHARACTER BEING S E:ARCH ED FOR IS 

LOCATED· AT THAT TIMEJ THE REMAINING CONTENTS 

OF THE LINE MAY BE REVISED• THE REVISED LINE 

. BECOMES THE NEW LINE IN PLACE 0 F THE ORIGINAL IN 
THE TEXT BUFFER • 

CALLS UPON THE B ULK STO RAGE INPUT DEVICE TO 
INPUT TEXT FROM THE DEVICE DIRECTLY INTO THE 

MAIN TEXT BUFFER· 

CALLS UPON THE BULK STORAGE OUTPUT DEVICE TO 

STORE THE ENTIRE CONT ENTS 0 F THE TEXT BUFFER ON 

THE BULK STORAGE OUTPUT DEVICE· 

EACH OF THE ABOVE COMMANDS IS ENTERED BY THE OPERATOR ENTERING THE 
FIRST CHARACTER OF THE COMMAND NAME <ILLUSTRATED IN PARENTHESIS ABOVE> • 

SOME COMMANDS EITHER REQUIRE <"CHANGE," "DELETE," "INSE RT" AND "SEARCH .. > 
OR PROVIDE THE OPTION <"LlST") OF SPECIFYING THE LINE NUMBER .. OR A GROUP 

OF LINE NUMBERS THAT ARE TO BE AFFECTED BY THE COMMAND. THERE ARE THREE 

l.lNE NUMBER SPECIFYING FORMATS THAT MAY BE USED WITH VARIOUS COMMANDS • 
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LINE NUMBERS FORMAT ASSOCIATED COMMANDS 

z 

Z XXX YYY 

Z XXX YYYo�MMM NNN 

WHERE "Z" IS THE COMMAND ABBREVIATION, "XXX YYY" IS A SPEC! FIC LINE NUM-

BER, AND "XXX YYYo� MMM NNN" IS A GROUP OF LINE NUMBERS• THE ABBREVIAT-
IONS GIVEN UNDER T HE "ASSOCIATED COMMAN DS " HEADING INDICATE THE TYPES 

OF COMMANDS THAT MAY USE EACH FORMAT· 

THE FORMAT ILLUSTRATED FOR THE LINE NUMBERS INDICATES Tlt\T EACH LINE 

IN THE TEXT BUFFER IS REPRESENT ED BY TWO GROUPS 0 F THREE DIG I TS • TH IS 
IS BECAUSE THE EDITOR PROGRAM HAS BEEN DEVELOPED TO USE OCTAL. NUMBER NO-
TATION. CTHIS METHOD OF LINE NUMBER NOTATION CONSERVES CONSIDERABLE 

SPACE AS IT ELIMINATES THE NEED FOR DECIMAL. TO BINARY AND BINARY TO 
DECIMAL. CONVERSION ROUTINES IN THE EDITOR PROGRAM·> EACH THREE DIGIT 
GROUP MAY HAVE A VALUE FROM 000 TO 377, WHERE EACH DIGIT I S AN OCTAL. 

VALUE• BY USING TWO THREE DIGIT GROUPSo� LINE NUMBERS FROM "000 00 1" TO 

"377 377" MAY BE SPECIFIED· THIS RANGE IS EQUIVALENT TO A DECIMAL. RANGE 

OF 65o�535 LINE NUMBERS • A'I' FIRST GI..ANCEo� THE NUMBERING SYSTEM MAY SEEM 

A BIT AWKWARD· BUT" WITH A LlTTI..E USE� THE AVERAGE MICROCOMPUTER USER 

WILL. FIND THE--SYSTEM QUITE COMFORTABLE.� PARTlCUI..ARI..Y SINCE IT IS IN L I NE 
WITH THE POPULAR NUMBERING CONVENTION USED FOR DESIGNATING MEMORY AD­

RESSES WITH WHICH MOST SMALL COMPUTER USERS ARE FAMILIAR· 0 F COURSE� IF 

THE AMBITIOUS READER CAN NOT STAND TO WORK WITH SUCH NOTATION, ONE COULD 

CONS I D ER MODIFYING THE PROGRAM CIT IS NOT TOO DIFFICULT) TO PERFORM THE 

NECESSARY CONVERS 1 ONS • 

IN THE EVENT SOME READERS ARE IN DOUBT ABOUT THE LINE NUMBERING CON­
VENTION USED IN THE EDITOR P R O GRAM BEING DESCRIBED, THE FOLLOWING EXAM­
PLE ILLUSTRATES HOW LINES ARE NUMBERED IN OCTAL FORMAT AS COMPARED TO 
DECIMAL NOTATION. 

DECIMAL 

COUNT 

1 

2 

3 

4 

5 
6 
7 
8 
9 

10 

1 1 

OCTAL 
COUNT 

000 001 

000 002 

000 .003 

00 0 004 

ooo· oo5 
000 .006 

000 007 

00 0 010 

000 011 

000 012 

000 013 

HYPOTHETICAL LINE CONTENTS 

THIS IS A SAMPLE 

USED TO ILLUSTRATE 
THE USE 0 F THE 
OCTAL LINE NUMBERING 

SYSTEM AS UTILIZED 

IN THE EDITO R PROGRAM 

BEING DESCRIBED 

NOTE THAT THERE 

IS NO LINE NUMBER 
8 OR 9 DEFINED IN THE 

OCTAL NUMBERING SYSTEM! 

A USER UNINITIATED TO THE USE OF THE OCTAL N UMBERING SYSTEM MUST 

SIMPLY LEARN TO COUNT LINES BY SKIPPING THE NUMBERS "S" AND "9•" ELSE 

ONE MAY BE SURPRISED TO SEE THAT lSSUEING THE COMMAND: 

L 000 007o�OOO 010 

DOES NOT RESULT IN 4 LINES BEING DISPLAYED - IT RESULTS IN JUST TWO! 
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G EN ERAL Fl..O W O F  O P ERAT I O N S  FO R  T H E  ED I TO R PRO GRAM 

A G EN ERAL FL O W  C HAR T O F  T H E ED I T O R  PRO GRAM D ES C R I B ED I N  TH I S  MAN UAL 
I S  PR ES EN T ED ON TH E FO LLO W I N G  PA G E  TO PRO V I D E AN O V ER - VI EW O F  TH E  PRO ­

GRAM ' S  �AS I C  O P ERAT I O N . TH E C O MMAN DS WH I C H AR E S H O WN BRANC H I N G  TO iH E 

L EFi S I MPLY P ER FO RM i H E  S P EC I FI ED FUN C T I O N  AN D TH EN R ETURN iO iH E ED -

I T O R  " C O MMAN D" M O D E .  i H E C O MMAN D S  WH I C H AR E S H O WN B RANC H I N G  TO TH E 

R I G H i  I N  i H E D I A GRAM ., C ALL iH E " O P ERAT O R  I NP UT " S UBRO UT I N E  O N E O R  MO R E  

T I M ES T O  I NP UT N EW  i EXi " O R  i O  P R O VI D E  R EVI S I O N S . iH E R EA DER S HO UL D  

R E FER i O iHE G EN ERAL FL O W  C HARi FR O M  i i M E- i O - i i M E  A S  iH E D I  FFER EN i  RO UT ­

I N ES I N  i H E ED I T O R  P R O GRAM AR E PR ES EN T ED i O S EE WH ER E TH EY Fl i I N  iH E 

O V ER  -ALL V I  EW • 

G EN ERAL Ui I L I TY S UBR 0 Ui I N  ES 

T H ER E AR E A G R O UP O F  S UBRO UT I N ES US ED BY MANY O F  TH E MAJ O R  RO UT I N ES 

I N  TH E ED I TOR P R O GRAM · S UC H  S MALL S EQ U EN C ES O F  I N S TR UC T I O N S AR E R E FER -

R ED i O  AS " UT I L I TY "  R O UT I N ES  I N THI S P UBL I CAT I O N B ECAUS E O F  TH EI R  BR O A D , 

G EN ERAL US EAGE iHRO U G H - O Ui iH E P R O GRAM · T H ES E S UBRO UT I N ES W I LL B E  PR E­

S EN T ED H ER E  iO P O I N T O UT I MP O R TAN T  AS P EC T S  R ELAT I N G  iO TH EM AN D TO PRO ­

V I D E  A BAS E  FR O M  WH I C H i O  PR ES ENT iH E MAJ O R  P O R T I O N S  O F  iH E P R O GRAM · 

WH I L E  T H E  " UT I L I TY" R O UTIN ES PR ES ENT ED H ER E W ER E D ES I G N ED S P EC I FI CALLY 
FOR US E  IN iH E ED I TO R  P R O GRAM B EI N G  D I S C US S ED, MANY R EA D ER S  MAY FI N D 

THAi S O M E  O F iH E S UBROUT I N ES  M I GHT HA VE AP PI.. I CAi l O N S I N  O TH ER  TYP ES O F  

PRO GRAM S · 

T H E F I R S T S UC H  " UT I L I TY " RO UT I N E  TO B E  I LL US TRAT ED HA S  B E EN D ES I G -

NAT ED BY TH E  LAB El.. " FB Fl..M "  < FETCH B UFFER L I M I T ! > •  TH E FUN C T I O N  O F  TH I S  

S UBR O UT I N E  I S  i O  D EFI N E  T H E S TAR T ADDR ES S FO R  T H E  " T EXT I NP UT B U F FER . "  

TH E S UBR O UTIN E APP EAR S AS FOLL OWS • 

MN EMON I C  

FB FLM ., L EI.. 

LB I 2 70 

. L.H l 0 0 0  

H ET  

COMM ENT S 

/ SA V E  I NP PNTR 
/LO A D  I NP B FR  L I M I T 

/ R ES TO R E  I NP PN TR 

/ R Ei i O  CALL I N G P GM 

AS M EN T I O N ED EARL I ER ,  TH E L EN GTH O F  TH E T EXT I NP UT B U FFER MAY B E 

S ET < BY T H E R EAD ER  MO D I FY I N G TH E ABO VE S UBR O UT I N E > T O  B E  FRO M 1 T O  1 2 8 

< D EC I MAL > C HARAC T ER S < BY T ES O F  M EMO RY ! > I N  L EN GTH · T H E  L EN GTH O F  iH E 

T EXT I N P UT B U F F ER  S HO ULD G EN ERALLY B E  S ET T O  TH E MAX I M UM N UMB ER 0 F C HAR ­

AC T ER S THAi CAN B E  D I S PLAY ED O N TH E O UTP UT D EVI C E  B EI N G  UT I L I Z ED W I TH 

T H E  ED I T OR S YS T EM . D I FFER ENT O UT P UT D EVI C ES TYP I CALLY HA V E  D I FFER EN T  
MAX I MUM S · FOR I N S TAN C E., O N E M O D EL  O F  AN EL :El: TRO -M :EX: HAN I CAL TYP EWR I T ER 

I S  TYP I CALLY CAPABLE O F  TYP I N G A MAX I M UM O F  72 < D EC I MAL. > C HARAC T ER S  O N  A 

L I N E .  HOW EV ER .,  " T VT "  <T EL E VI S I ON TYP E WR I T ER S >  D I SPLAY S Y S T EM S  G EN ER ­

ALLY. CAN O NLY D I S PLAY 3 2  C O R S O M ET I M ES 48 O R 64 ) C HARAC T ERS O N  A L I N E • 

TH E  VALU E  O F  " 2 70 "  I N T H E  " LB I "  I N S T.R UC i i O N I N  TH E ABO V E  S UBRO UT I N E  S ET S  
A MAX I MUM I NP UT T EXT B U FF ER  L EN GT H  O F  7 2  < D EC I MAL. > O R  1 1 0 C O C TAL >  BYT ES · 

R EM EMBER .. T HE VALU E  " 2 70 "  I S  B EI N G  US ED T O  D E FI N E  TH E " S TAR T I N G "  A D DR ES S  
O F  T H E  I NP UT T EXT BU F F ER · TH E I N PUT T EX T B UF FER W I LL. ALWAY S B E  C O N S I D ­

ER ED TO EXT EN D  FROM TH E S TAR T I N G  LO C AT I O N D E FI N ED BY TH E AB O V E S UB R O UT -

I N E  C ON PAG E 00 ) O N  UP TO L O C AT I O N 3 7 7  O N  PA G E  0 0  • 1 F., FO R  I N S iAN C £, 
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S I Z E  UP 
M EMO RY 

D El. ET E  L I N ES  

S P EC I F I ED  

R ES ET 

T:X B F  

P N T R S  

& LC 

PR I N T  L I N ES  
S P EC I F 1  ED 

R EA D FR O M  

BULK S T O RA G E 

I N TO T EXT B F  

1iR I T E  C O N T EN T S  

liE-----� 0 F T EXT B F 0 UT �?---< 
TO M EMORY 

I N PUT 

C O MMAN D 

PR I NT ERROR 
M ES SAG E 

- 1 2 -

I N S ERT 
L I N E  I N  
T :X  B U F F  

I N S ER T  L I N E  

I N T EXT B FR  

R EV I S E  L I N E  

S P EC I Fl ED 

I N S ERT T H E  
R EV I S E D  L I N E  



TH E US ER WAN T ED T O  US E T H E  ED I TO R  W I TH AN O UTP UT D EVI C E  THA T D I S PLAY ED 
A MAX I M UM O F  3 2  < D EC I MAL > C HARAC T ER S < 40 O C TAL >  T H EN TH E VAL U E  I N  TH E 
"LB I "  I N S TRUC T I O N W O UL D  B E  S ET TO 3 40 • 

TH E "L EI.." AN D "LHI 0 0 0 "  I N S TR UC T I O N S I N T H E " FB FLM" S UB R O UT I N E AR E 
FR EQ U EN TLY R EQ U I R ED BY O TH ER RO UT I N ES WH EN TH EY  O BTA I N TH E B U FFER L EN G TH 

VALU E ·  TO SAV E S PAC E I N  THE P RO GRAM � TH EY  AR E I NC L UD ED I N TH E S UB RO UT -
IN E I N S T FAD 0 F HAVI N G TH EM R EP EAT ED N UM ER O US T I M ES THRO U GH - O UT TH E O TH ER  
PORT I O N S  O F  TH E PRO GRAM · 

THE FO LLO W I N G  G R O UP 0 F UT I L I TY S UBRO UT I N ES P ER FO RM S UC H  G EN ERAL 
C H O R ES AS I N C R EM EN T I N G  R EG I S T ER PAI R S �  S H I FT I N G TH E C O N T EN T S  O F  A BYT E 

OF M EMO RY AT O N E ADDR ES S  T O  ANO TH ER ADDR ES S .- I NC R EM EN T I N G  O R  D EC R EM EN T ­
I N G  A DO UBL E PR EC I S I O N  VALU E  S T OR ED I N  M EMO RY .- AN D SAVI N G  C P U  R EG I S T ER S  

" B "  THR OUGH " E" IN A S EC T I O N O F  M EMO RY · TH ES E TYP ES O F  RO UTIN ES MAY B E  
" O L D  HAT " T O  MANY R FAD ER S .- B UT S O ME N O VI C ES M I G H T  FI N D  A F EW  N EW  T ECH ­

N I Q U ES T O  ADO T O  T H EI R P R O GRAMM I N G  R EP ER TO I R E  FO R  OTH ER APPL I CA T I O N S · 

MN EMO N I C 

I NM EM.- I NL 

RFZ 
INH 
R ET  
I 
S H FT.- LHD 

LL E  
LAM 
LHB 
LLC 
LMA 
R ET  
I 
NCR.- I NC 
J FZ N C RO 
I NB 
NCRD.- l NE 
RFZ 
l N D  
R ET  
I 
DEC R.- S U I  0 0  1 
LMA 
RFC 
INL 
LAM 
SUI 0 0 1 
LMA 
RET 

I 
I NCR.- AOl 0 0  1 
LMA 
RFC 
INL 
1..AM 
ADI 0 0 1 
LMA 
RET 
I 

C O MM EN T S  

/ I N C R  L O  ADOR 
/ R ET I F  NO T Z ERO 

/ I N C R  PAG E R EG 

/ R ET TO CALL I N G P GM 

/ S ET PN TR TO ' FRO M ' LO C 
- -

/ F ETCH CHAR TO TRANS FER 

/ S ET  PNTR TO ' TO ' LO C 

/ S TO R E  CHAR I N  N EW  LO C 

/ RET TO CALL I N G  P GM 

/ I N C R  ' TO '  LO ADDR 
/ I F N O f  o ;  SK I P  N EXT 

/ I NC R ' T O ' PA G E  

/ I NC R  • FROM ' L O  AODR 
/ I F NO f o ,  ft ET  
/ I NC R ' FRO M ' PAG E 

/ R ET TO CAL� I N G  P GM 

/ OEC R  VAL U E I N  AC C 

/ S TOR E VALUE BACK I N  M EM  
/ 'R ET  I F  �0 CARRY 
/ EI..S E.. S ET PNTR TO NX LO C 
/ FETCH 2N D HAL F  O F  VAL U E  
/ O ECR 2 N D  HAL F  
/ S T O R E VALU E  BACK I N  H EM  
/ R ET TO CALL I N G  P GM 

/ I NC R  CON T ENT S  O F  H EM  LO C 
/ R ES TO R E M EM  LO C 
/ I F N O  CARRY" R ET URN 
I EI..S E.. FETCH N EXT LO C 

/ INCR M EM  LO C 

/ R ES TO R E  H EM  LO C 
/AND R ETURN 
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MN EMO N I C  

S V 1 4 0 , LL I 1 40 

LH I 0 0 0  

SVB E.. LMB 
I NL 

LM C 

I NL 

LM D 

I NL 

LM E 

R ET 

I 

C O MM EN T S  

/ S ET P N T R  T O  LO C 1 4 0 P G 0 0  

/ S A V E  R EG B THRU R EG E 

/ I N M EMO RY 

/ R ETURN 

T H E N EX T TWO UT I L I TY S UBRO UT I N ES PR ES EN T ED B ELO W  AR E US ED TO TAK E  

CAR E O F  O UT P UTT I N G  M ES S A G ES  T O  TH E D I S PLAY D EVI C E . TH E S UB RO UT I N E  LAB -
El.. ED " H DLN " S ET S  UP A P O I NT ER  T O  A C O MB I NAT I O N O F- -A " C ARR I A G E- R ET URN" 

AN D  A " L I N E- F E ED" < S T O R ED AS A "M ES S A G E" O R  C HARAC T ER  S T R I N G  O N  PAG E 0 0 > 

AN D T H EN  CALL S TH E  " M S G" S UBRO UT I N E TO O UTP UT TH E " C R -L F'' C O MB I NAT I O N .  

TH E S UBRO UT I N E "MS G "  TH E C AR E FUL R EAD ER  MAY O B S ER V E.. W I LL S EN D A S T R I N G  

O F C HARAC T ERS T O  T H E  D I S PLAY O UTP UT S UBRO UT I N E  S TART I N G W I TH TH E  M EMO RY 

ADDR ES S P O I NT ED T O  BY T H E C P U " H "  & " L "  R EG I S T ER S  WH EN TH E " M S G" S UB -
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A C O UNT ER I N I T I AL I Z I N G  I N S TR UC T I O N THAT I N D I CAT tS HO W MANY BYT ES AR E O C ­

C UP I ED BY t H E LO O K  UP TABL E •  

T H E  BAS I C  FLO W C HART FO R  TH E C O MMAN DS I NP UT R O UT I N E  I S I L L US T RAT ED 

B ELO W . T H E FLOW CHART S H O WS CL EARLY TH E AC T UAL S I MPL I C I TY B EH I N D TH E 
C ON C EPT UT I L I Z ED BY T H E RO UT I N E. 

PR I N T 
ERR O R  

M S G 

I N P UT 
C O MMAN D 

J UM P  TO 
COMMAN D 
R O UT I N E 

FLO W C HART - C O MMAN DS I NP UT RO UT I N E 

TH E C OMMAN D I NPUT RO UT I N E  S TART S BY FI R S T  D I S PLAY I N G  A '' C OMMAN D 
MO DE" SYMBOL ON TH E DI S PLAY D EVI C E . TH I S . SYMBO L C D E Fl N ED AS A " > "  MARK > 
I ND I CAT ES  TO T H E  O P ERAT O R  THAT TH E- - ED I T O R  PRO GRAM I S  C URR ENTLY I N  TH E -

COMMAN D MO D E. TH E RO UT I N E  TH EN CALLS - UPON TH E O P ERATOR I NP UT S UBRO UT I N E  
< TO B E  D ES C RIB ED S HO RTLY ) WH I CH W I LL WA I T  FO R  TH E OP ERAT OR TO ENT ER A . 
C OMMAN D, AN D - WH EN  TH I S  O C C URS , S T O R E I T - I N TH E T EX:T I NP UT B U FFER • O N C E  
A C OMMAN D S TR I N G  HAS - B EEN ENT ER ED" TH t COMM�D I NP UT - R O UT I N E  OP EHAT ES AS 
FOLLO WS • THE FI RST CHARAC T ER I N  TH E  T EXT I NP UT  B U FFER I S - AS S UM ED  T O  B E  
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TH E C OMMAN D I � D I CAT I N G  C HARAC T EJh  TH E RO UT I N E OBTA I NS TH E FI R S T  CHARAC • 
T ER  I N  T H E  I NP UT T EXT B U FFER · I 1  TH � CO MPAR ES TH I S  C HA RAC T ER  W I TH 
EVERY TH IRD BYT E I N  A ••c O MMAN D  l.O O K  UP TABL E• " TH E: " C O MMAND L O O K  UP 

TABL E'' HAS T H E FO RMAT I LL US TRAT ED H ER Ea 
. .  

BY T E  I N  XXX = AS C I I  CO D E  FO R  A C O MMAND CHARAC T ER  

BYT E N + l yyy = LO W ADDR O F  AS S O C C OMMAND RO UT I N E  

BYT E N + 2  z z z  = PAG E ADDR O F  AS S O C C O MMA N D  RO UT I N E 

BY T E  N + 3  MMM = AS C I I  C O D E  FO R  A C O MMAND C HARAC T ER  

BY T E  N + 4  NNN = LO W ADDR . O F  AS S O C C O MMAND R O UT I N E  

BY T E N+ S 0 0 0  = PAG E ADDR O F  AS S O C C O MMAN D R O UT I N E  

BY T E N + 6 AAA = AS C I I  C O D E  FO R  A CO MMAN D C HARAC T ER  
• 

. .  
• 

R EP  FAT S EQ U ENC E  TO END 0 F CO MMAN D L O O K  UP TABL E 

I F  A MATC H IS FO UN D B ETW E EN T H E C HARAC T ER  I NP UT T ED AS TH E C O MMAND AND AN 
ENTRY I N  THE C O MMAN D TABL E� T H E ADDR ES S I N TH E N EX T  TWO BYT ES O F  TH E 

C O MMAN :O L O O K  UP TABLE I S  O B TA I N ED AN D  TRAN S F ERR ED TO TWO S P EC I AL LOCA-
T I ON S  O N  PA G E  0 0  O F TH E ED I TO R  PRO GRAM • T H ES E TWO L O CAT I O N S FO RM TH E 

S tc ON D AN D  TH I R D BYT ES < ADDR ES S P O RT I O N > O F  A "JMP " < J UMP > I NS TRUCT I O N  
WH IC H  I S  TH EN .  EX EC UT ED T O  D I R EC T  TH E - O P ERAT I O N  O F  T H E  ED i t O R  PRO GRAM T O  
T H E  S P £C I FI C  C O MMAN D S UBRO UT I N E  THAT THE O P ERATOR D ES I R ED WH EN TH E C O M ­

MAN D  C HARAC T ER WAS ENT ER ED !  - I F1 HO W EV ER1 TH ER E  I S  NO MATCH I N G  ENTRY B E· 
T W EEN WHAT TH E O P ERATO R EN T ER ED1 AN D  THE C HARAC T ER S  R EPR ES ENT I N G C O M ­
MAN DS I N  TH E C O MMAN D  LO O K  UP TABL E., T H EN  AN mRO N ED US O P ERATO R ENTRY I S  
A� S UM ED  AN D  T H E R O UT I N E  EX EC UT ES  AN ERROR D I S P LAY R O UT I N E • 

A L I S T I N G 0 F TH E " C O MMAN D LO O K  UP TABL E'' FO LLO W ED  BY TH E AC T UAL 

" I NCMD" - RO UT I N E  US ED I N  TH E ED I T O R  PRO GRAM B EI N G  PR ES ENT ED I S  SHOWN B E· 

LOW . FOR T H E  L I S T I N G  S H O WN1 TH E C O MMAN D LOO K  UP TABL E I S  AS S UM ED T O  B E  

STOH ED O N  PA G E 0 1  S TART I N G  AT LO CAT I O N 0 0 0  AN D  TO C O NTA I N ENTR I ES TO 
HAN DL E  N I N E  D I FFER ENT TYP ES 0 F C O MMAN DS • 

- . .  

MN EMON I C  

I 
/ C O MMAN D  LO O K  UP TABL E 
I 
30 1 /APP EN D  
20 0 
0 0 2  

30 3 / C HAN G E  
1 64 
004 
3 0 4  / D EL ET E  
0 1 5 
00 3 
3 1 1 / I N S ERT 
3 3 7 
0 0 3 

3 1 3 /K I LL 
3 50 
00 2 
3 1 4 /L I S T  

1 40 
0 0 3  

CO MM ENT S  
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3 2 2  

2 7 5  
0 0 2  

3 2 3  

1 7 5 
00 4 

3 2 7 

3 2 1 

0 0 2  

I 

MN EMO N I C  

I NCM D ,  LH I 0 0 0  
LL I  1 3 0 
CAL M S G  

CAL C DIN 

LAM 

LDI 0 1 1 
LLH 

LHI 0 0 1 
LKCMD, C PM 

J T Z  FO UND 

I NL 
I NL 
I N L  

DC D 
J FZ LKCMD 

I 
ER R ,  C AL  H DLN 

LA I  3 1 1 
ERP , C AL PRINT 

JMP I NC M D  

I 
FO UND, I NL 

LAM 
I NL 
LDM 

LL I 1 5 6 

LH I 0 0 0  

LMA 
I NL 

LMD 

LL E 

JMP 1 5 5 0 0 0  
I 

C O MM ENT S  

/ R EAD 

/ S EARCH 

/ WR I TE 

/ PR I NT COMMAND H EADI NG 

/ INPUT THE COMMAND 

/ FET CH TH E 1 S T CHAR 
I S ET NO • 0 F CMN D C NTR 

/ S ET CMND TABL E PNTR 

/ I S I N P = C MN D  C HAR? 
/Y ES, PROC ESS CMN D  

/NO , ADV · CMN D T B L  PNTR 

/LAST CMN D CHAR CH ECK ED? 
/ NO, T RY AGA I N  

Y ES ,  PR I NT ER R  MSG 

/ PR I N T C / R, L /F 

I S  ET L ETT ER  ' 1 ' FO R  OUTP UT 

/PRIN T ERR M S G -
/RETURN TO CMND MOD E WITHOUT 

/ ADV CMN D  PNTR TO A DDR O F CMN D 

I FETCH LO ADDR 0 F Ctw!ND 

I F ETCH PG ADDR 0 F CMND 

/ S ET PN TR TO J UMP INST RUCT I O N  

/ S ET LO ADDR OF C MND 

/SET P G  ADDR O F CMND 

/ S ET PN TR TO END 0 F CMN D  I NP 
/ J UMP TO THE CMN D  ROUTI NE 

I NP UT < L I N E B U F F ER> RO UT I N E  

T H E INP UT B U F F ER  RO UT I N E  HAS B EEN WR I T T EN  I N  A FL EX I BL E  FAS H I O N  TO 

ALLOW I T  TO S ER V E ALL T H E ED I TO R  R O U T I N ES WH I C H R EQ UIRE I NPUT FR O M  TH E 
OP UtAT OR I NP UT D EVI C E . < T H E  RO UT I N E  CAN B E  O F  G EN ERAL US E I N  O TH Dt  

TYP ES O F  PRO GRAMS WHICH R EQ U I R E  T H E I NP UTT I N G OF A L I N E O F  I N FO RMAT I O N 

FROM AN EXT ERNAL D EVI C E I N TO - A BUFFER AR EA I N  M EMORY > • TH E RO UT I N E  AC -

C EPTS I NPUTS FRO M AN EXT ERNAL D EV I C E < VI A  A US ER D E FI N ED " R C V " R O UT­

I N E> AND S TO R ES T H E C HARAC T ER S  I T R EC E I V ES  I N  A B U FFER < M EN T I O N ED P R EV� 

lOUSLY AS R ES I D I N G  ON PAG E O O > UN T I L  A L I N E T ERM I NATO R C HARAC T ER  I S  R E­

C EI VED •  TH E  RO UT I N E HAS B EEN PRO V I D ED W I TH CAPAB I L I T I ES T HAT ENABL E AN 

OP ERATOR TO MAK E C O RR EC T I O N S  BY D E1. ET I N G  I N D I VI DUAL C HARAC T ER S A FT ER  
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TH EY  HAV E  B E EN EN T ER ED O N  TH E O P ERATO � ' S  I NP UT D EV I C E�  0� EVEN " ERAS E" 
TH E ENT I � E L I N E  B EI N G  I NP UT T ED, AS LO N G  AS S UC H  C O �� EX; T I O NS AR E MA D E  B E ­
FOR E A L I N E  T ERM I NAT I N G C HARAC T ER  HA S  B EEN PRO C ES S ED ·  

A G EN ERAL FLO W C HAR T  O F  TH E I NP UT RO UT I N E  I S  S HO WN O N  T H E  FOLLO W I N G 
PAG E •  T H E R EAD ER  MAY R EF ER  TO TH I S  D I AGRAM DUR I N G  TH E FO LL O W I N G  D I S C US -
S I O N·; 

T H E  FI R S T  O P ERAT I O N  P ER FO RM ED BY T H I S R O UT I N E  I S  TO FI LL TH E I NP UT 
L I N E  B U F F ER  W I TH TH E: AS C I I C O D E  FO R  " S PAC ES • " TH I S  PRO C ES S  ES S EN T I ALLY 
" C L FAR S 0U1'" TH E I NP UT B UF F ER  AR EA •  TH E S TAR T I N G  A D DR ES S  O F TH E I NP UT 
BU FFER I S  S ET  UP BY CALL I N G  T H E " FS FLM "  S UBRO UT I N E •  " fB FLMo� " AS P R EV ­
I O US LY D ETA I L ED, S TO R ES  TH E S TART I N G  ADD� ES S  O F  TH£ I NP UT B U F FER I N  CP U 

R EG I S T ER  " B "  AN D EFF EX; T I V El.Y D ET ERM I N ES TH E L EN GTH O F  TH E I NP UT B U FFER • 
TH E  L I N E  I NP UT �O UT I N E  T H EN  CALLS TH E US ER D E F I N ED "RC V" S UBR O UT I N E  

WH I C H AC C EP T S  C HARAC T ERS FRO M TH E O P ERATO � ' S  I NP UT D EV I C E .  TH E " R C V" 
S UBR O UT I N E  � ETURN S TO TH E L I N E  I NP UT RO UT I N E  W I TH THE AS C l i  C O D E  FOR TH E 
CHARAC T ER  I T  HAS R EX; EI V ED I N  TH E AC C UMULATO R ·  T H E  R O UT I N E  TH EN P R O C EED S 
T O  T ES T T H E  C HARAC T ER I T  HAS J US T R EC EI V ED TO S EE I F  I T  I S  O N E  O F  A N UM ­
B ER  O F  S P EC I AL " C O NTROL" C HARAC T ER S • 

TH E FI R S T S UC H  " C O NTRO L "  C HARAC T ER  T ES T ED FO R  I S  D E FI N ED AS " C O NTRO L 
S · "  " C ONTRO L S "  I S  TYP I CALLY G EN ERAT ED O N  AN AS C I  I EN C O D ED K EYB O AR D D E -
VIC E BY S I MULTAN EO US LY D EPR ES S I N G TH E " C T�L " K EY  AN D TH E K EY  FO R  TH E 
L ETT ER " S • "  T H E AS C I I  C O D E  FO R  T H I S C O MB I NAT I O N I S  " 2 2 3 "  O C TAL • TH E 
R EC EI P T  O F  T H I S C O D E BY T H E  I NP UT RO UT I N E  I ND I CAT ES THAT T H E O P ERA T O �  
D ES I R ES  T O  ERAS E TH E C URR EN T  C O NT EN T S  O F  T H E  L I N E I NP UT B U F F ER  C B ECA US u 
FOR I NS TANC u TH E O P ERATO R HAS MA D E  A M I S TAK E  N EAR TH E B EG I NN I N G O F T H E. 
C URR ENT L I N E) • 1 F TH I S  C HARA C T ER I S  D ET EX; T ED, T H E I NP UT R O UT I N E  W I LL 
PR ES ENT A C AIU U A G E  R ET URN AN D L I N E F E ED C O MB I NAT I O N TO T H E O UTPUT D EV I C E  
US I NG T H E  UT I L I TY S UB�O UT I N E  "HDLN • "  T H E RO UT I N E:  TH EN J UMP S BAC K  T O  TH E 
S TART O F  TH E I NP UT RO UT I N E  TO C L EAtt TH E I NP UT B U F FER AR E'A AND ALL O W  T H E 
OP ERATO R  TO S TA�T T H E I NP UT P�O C ES S  AGA I N .  

I F T H E  C HA�AC T ER  � EC EI VED I S  NO T A " C O NT�OL S o� "  T H E  � O UT I N E N EXT 
T ES TS FO R  A " C O NTRO L D" < AS C I I  C O D E  2 0 4  O C TAL > • R EC EI P T  O F  A " C O NTROL 
D" I N D I CAT ES TH E O P ERAT O R  D ES I R ES  TO ABO R T  T H E- - C URR ENT I NP UT O P ERAT I O N 
AN D  R ET URN T O  T H E " C O MMAN D" MO D E  0 F T H E  ED I T O R  PRO GRAM • TH E " C O NT R O L  D" 

CHARAC T ER  I S  TYP I CALLY US ED TO T ERM I NAT E TH E "T EXT I NP UT MO D E" WH EN TH E 

OP ERAT O R  HAS FI N I S H ED  ENT ER I N G  T EXT UN D ER .AN "APP EN D .r " " C HAN G E.. " " I N -

S ERT" O R  " S EARC H" O P ERAT I O N . O R .r  I F  T H E  O P ERAT O R  D ES I R ES T O  C O MPL ET ELY 

N EGAT E A " C O MMAN D" I NP UT S Ttt i N G .  

TH E N EXT C HARAC T ER  T H E I NP UT RO UT I N E  T ES T S FO R  I S  A " C O NTR O L  I • " 

T H I S C HARAC T ER HAS AN AS C I I C O D E  O F  2 1 1 < O C TAL > AND I S  AL S O  C O MMO NLY R E­

FD\R ED TO AS T H E AS C I I  · c O D E  FO R  A " TAB " FUN C T I O N .  R EC EI P T O F  TH I S  C HAR ­

ACT ER BY TH E I NP UT R O UT I N E W I LL CAUS E A " TAB" FUNC T I O N  TO O C C UR ! THAT 

I S .r  WHEN TH E ..  TAB" C O D E  I S D ET EC T ED.r TH E PRO GRAM W I LL I NS ERT SPAC ES I N 

TH E T EXT I NP UT B U FFER UNT I L  TH E N EXT " TAB" P O S I T I O N I N  TH E B U FFER I S 
R EAC H ED .  T H I S V ERS I O N O F  TH E ED I TO R  PRO GRAM HAS B EEN D ES I GN ED TO PRO V -
I D E  A " TAB" MARK ER  A T  EV ERY EI GHT < D EC I MAL >  LO CAT I O N S  I N  A L I N E . FO R 
txAMP L E.r  1 F TH E "TAB" C HARAC T ER  WAS D ET EC T ED  A FT ER  THR E E  C HARAC 'I' ER S HA D  

BEEN PI,.AC ED I N  TH E I NPU1' T EXT B U F FER ,  TH E I NP U1' RO UT I N E  W O UL D  I NS ERT 
FI VE SPAC ES IN THE B U FFER < TO R EAC H  TH E N EXT TAB MARK ER P O S I T I O N >  AN D 

ALS O S EN D F I V E  " S PAC I N G" C HARAC T ERS TO T H E  D I S PLAY D EVI C E · TH E " TAB "  
FUN C T I ON I N  AN ED I T O R  PRO GRAM MAK ES I T  EASY FO R  AN OP ERATOR TO PR EPAR E  
N EATLY C OLUMN ED ENTR I ES T O S EPARAT E P O R T I O N S  0 F DATA • A FR EQ UENT US E 
FOR S UCH A FUN C T I ON I S  TO S EPARAT u FO R  I N S TANC u LAB El., MN EMON I C .r  OP ER ... 

ATOR, AND C O MMENT S FI EL DS I N  A S O URC E  L I S T I N G  FO R  A PRO GRAM L I S T I N G I  

T H E  N EXT CHARACT ER C H EC K ED FO R  I S  A "L I N E  T ERM I NATOR • "  TH E  I NP UT 
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R ETtmN 
C OMMAN D 

S ET UP S TAR T AN D 

END PNTR S O F  
I NP UT B UFF ER 

R ET URN TO 

CALL I N G  P GM 

Fl L.L. I N P UT B U F F ER  

W I TH S PAC ES 

I NP UT 

CHAR 

SPAC E T O  N EXT 
TAB P O S I T I O N 

BACK UP I NP UT  

">-� BUFFm PNTR AN D 

S T O R E A S PAC E 

S T O R E C HAR I N  
I NP UT B UFFER 

T EXT I NP UT  BU FFER S UBRO UT I N E  FLO W C HART 
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RO UT I N E  I N  TH I S ED I T O R  HAS B EEN D ES I GN ED  S O  THAT ANY C HARAC T ER  HAV I N G  AN 

AS C I I  C O D E  O F 2 1 5 < O C TAL > O R  L ES S . < O TH ER T HAN TH E THR EE " C O NTRO L" C O D ES 
PREV I O US LY M EN T I O N ED >  MAY S ERV E  AS A L I N E  T ERM I NATO R · T H E AS C I I  C O DE 
FOR R CARR I AG E  R tT URN " < 2 1 5 > I S G EN ERALLY R EC O MM EN D ED . .  A S  TH E T ERM I NAT I N G 
C HARAC T ER  FO R MO S T  O P ERAT I O N S W I TH T H E D ES CR I B ED ED I TOR P R O GRAM A S  T H I S 
CHARAC T ER  W I LL CAUS E TH E D I S PLAY D EV I C E  TO R ETURN TO TH E L E Fi  HA N D  S I D E 
O F  TH E D I SPLAY · HO W EV ER� AT C ERTA I N PO I NT S �  S UC H  AS WH EN UT I L I Z I N G TH E 
" S EAR C H" - FUNC TIO N I N  TH E ED I TO R PRO GRAM� I T  MAY NO T B E D ES I RA13L E TO HAV E 

TH E D I S P LAY P ER FO RM A CARR I AG E R ET URN C AT - TH E  CO N C L US I O N  O F  S P EX: I FY I N G  
TH E " S EAR C H" C O MMAN D� BUT B EFO R E TH E " S E'AR C H  C HARAC T ER" HA S  B EEN D ES I G ­
NAT ED ) • I N  S UC H  CAS ES �  TH E  O P ERAT O R  MAY US E A C O D E S UCH AS " C ONTRO L L" 

C � l 4  O CTAL I N  AS C I I C O D E >  TO S ERV E  AS A L I N E T ERM I NATOR ·  DO I N G S O  W I LL 
CAUS E  TH E RO UT I N E  tO EX I T  TH E I NP UT RO UT I N E W I THO UT D I S PLAY I N G  A CAR ­
R I AG E R ET URN C O R O T H ER  C HARAC T � S I NC E A " C O N TR O L  L "  I S  G EN tRALLY US ED 
FOR D EFI N I N G  A NO N - D I S P LAY I N G  FUN C T I O N ) .  

TH E FI NAL " C O N TRO L" C HARAC T ER  T ES T ED FOR BY TH E I NP UT R O UT I N E  I S  TH E 
CO D E  ( 3 7 7 . O C TAL > A S S I GN ED TO TH E  "RUBO uT•' FUNC T I O N .  R EC E I P T  O F  TH I S 

C O D E  I N D I CAT ES T O  TH E I NP UT RO UT I N E THAT T H E  PR E.V I O' US C HARAC T ER ENT ER ED  

BY TH E O P ERAT O R I S  TO S E  D EL ET ED .  FR O M  TH E I NP UT B U FFER • TH I S  I S  AC C O M ­

PL I S H ED BY BACK I N G  UP TH E I NP UT B U FFER PO I NT ER  O N E  L O C�T I O N  AN D I NS ER T ­
I N G  TH E  C O D E  FO R  A " S PAC E'' T O  EFF EC T I V ELY " ERAS E'' T H E  PR EV I O US C HARAC T ER 
ENTRY FR O M  TH E I NP UT B U FF ER •  AN O P ERATO R MAY ERAS E MOR E THAN O N E C HAR -
ACT ER I N TH E I NP UT BU FFER BY US I N G  TH E "R UBO UT" FUN C T I O N  S EV ERAL 'I' I M ES 
I N  S UC C ES S I O N • 

I F  NON E O F  T H E P R EVI O US LY M ENT I O N ED " C O N'I'R O L "  C HARAC T ER S AR E FO UN D  

BY TH E  I NP U'I' RO UT I N E�  TH E C O D E  FO R  TH E C HARAC T ER  ENT ER ED W I LL B E  S T O R ED 
I N  T H E  I NP UT B U F F ER  AN D  TH E I NP UT B U F F ER  P O I NT ER W I LL B E  ADVANC ED ·  'I'H I S  

PRO C ES S  W I LL C O N T I NU E  AS LON G AS C HARAC T ER S AR E ENt ER ED FR O M  TH E OP ERA ­
TOR I NPUT . D EVI C E. - HO W EV ER� O N C E T H E  I NPUT B U F FER I S  FI LL ED� TH E I NP UT 

BU FFtR P O I NT E1t WILL NO T B E  AD VANC ED • ( TH I S F E'AT UR E  PR EV ENT S  AN O P ERATOR 
mOM I NADV ERTANTLY CAUS I N G TH E I NP UT B U F FE11 TO O V ER FL O W  I N'I' O  TH E OP ERA ­
T I N G P OR'I' l O N O F  TH E  ED I T O R  PRO GRAM ! > 

1 1'  S HO UL D B E  EASY T O  S E E THAT TH E R EAD ER  MAY EL EC 'I'  1'0 AS S I GN D I FFER ­
ENT CHARAC T ER S  T O  O P ERAT E  AS " C O NTRO L "  C HARAC 'I' ER S I N  TH E I NP UT R O UT I N E •  
TH I S MAY R EAD I LY B E  AC C O MPL I S H ED BY C HAN G I N G  TH E I MM ED I AT E  P O RT I O N  0 F . .  
TH E " CP I "  I NS TRUC T I O N S I N  TH E I NP UT RO U'I' I N E .  FO R  EXAMPL E� I F  A US ER DE­
S I R ED  TO HAVE TH E  C O D E  FOR . .  C O NTROL 0" < 2 1 7)" S ER V E  TO " ERAS E'' ON E CHAR - . 
ACT ER I N ST EAD O F  TH E "RUB O U'I'" C O D E  S HO WN I N  TH E R O U'I' I N EJ  'I'H E US ER C O ULD 

S I MPLY S UB S T I TUT E " 2 1 7" FO R " 3 7 7" I N  TH E " C P l .. I N S TR UC T I O N  US ED TO T ES T 
FOR TH E " R UB O UT . . . 

ADD I T I O NALLY � I F  A US ER D ES I R ED TO ADD O TH ER TYP ES O F  " C O N TR OL "  FUN ­
CT I O N S  tO T H E  I NP UT RO.UT I N EJ  I T - C O UL D  B E  R EAD I LY DO N E  BY A D D I N G  ADD I T ­
I ONAL "CP l ..  I N S 'I'RUC T I O N S  AN D APPRO PR I AT E  "J UMP S . .  TO US ER PRO V I D ED R O UT ­

I N ES T HAT - WO UL D AC C OMPL I S H TH E D ES I R ED S ER V I C ES • 

TH E D ETA I L S O F  TH E I NP UT  B U F FER RO UT I N E AR E S H O WN BY TH E L I S T I N G  
PRO VI D ED  B ELO W .  TH E RO UT I N E  I S  R EFERR ED T O  BY TH E LAB EL " C D I N . "  

MN EMON I C  

BDLN ., CAL HDLN 
C OIN., CAL FB FLM 
LLB 
LAI 2 40 

- . 

C O MM EN T S  

/ PR I N T C / R ., L / F 

/ F ETC H  I NP B FR  L I M I T 

/ S ET I NP B FR  PNTR 

/ FI LL I N P B FR  WI TH S PAC ES 
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MN EMO N I C 

SP l 1  LMA 

I NL 

J FZ S P l 

LLB 

I N 2 �  C AL RC V 

CP l 2 2 3  

JTZ B DLN 

CP I 2 0 4  

J T Z  I N C M D  

CP I 2 1 1 
J T Z  TAB 

CP I 2 1 6 
u T C  RTN 2  

CP l 3 7 7  

J T Z.  BDCR 

.l NL 

UC L 

J T Z  I N 2 

L..MA 

l NL 
tiMP I N2 

I 
RTN 2� CAL FB FLM 

L.LB 
LAM 
RET 
I 

BDC RI CAL FB FLM . 

l..AB 
CPL 

J T Z  I N 2 

UCL 
l..M I  2 40 

uMP I N 2 

I 
TAB I I NL 

DC I.. 

J T Z  I N 2 
l..AI 2 40 

LMA 
t;AL P R I N T  

I NI.. 

I.. AI.. 

N D I  0 0 7  
tJTZ I N 2  
JMP TAB 

I 

CO MM ENT S  
- - - - - - - - - - - - - -

/ I S  EN T I R E  B FR  FULL ? 
/N O � C O NT I N U E 

/Y ES � S ET l NP B FR  PN TR 

/ l NP A C HAR 

/ l NP = CN T ' L 5 7  

/Y ES �  D El.. E.i' E  L I N E  I NP UT 

/ l NP = C N T  ' L  D? 

/Y ES � R Ei TO CMND MO D E  
/ I N P = TAB? 
/Y ES 1  DO TAB FUNC T I O N 

/ l N P = CN T ' L  C HAR < M? 

/Y ES 1 R ET fO CALL I N G P GM 

/ I NP = RUBO Ui ? 

/Y ES 1  D EL ET E  C HAR 

/ I S  I N P B FR  FULL ? 

/Y ES · DO N ' T  S TO R E  C HAR 

/N0 1 . · s T O R E  C HAR 

/ I N C R  I N P B FR  PNTR 
/ G ET  N EX T C HAR 

/ FET C H  I NP B FR  L I M I T  

/R ES ET I N P  B FR PN iR 
I F ET C H  1 S i C HAR 

/ R ET URN TU C ALL I N G P GM 

/ F ET C H  I NP B FR  L I M I T  

/ ANY C HAR ' S  S TO R ED Y ET? 

/NO �  G ET  N EX T C HAR 
/ Y ES I BACK UP PNiR 
/ S T O R E A S PAC E 

/ G ET N EXT C HAR 

/C H EC K  FO R  I NP B FR  FULL 

/ I F FULL I  l GNO R t  TAB 
/ S ET UP S PAC E CHAR I N  AC C 
/ S TO R E  S PAC E I N  I NP B m  
/ PR I N T S PAC E 

/ I N C R  I N P B FR  PNTR 

/ I S  TAB O VER TO L I M I T 
/Y ES 1  I NP N EXT C HAR 

/N0 1 C O N T • W I TH S PAC ES 

TH E ••K I LL "  C O MMAND RO UT I N E  

TH E  "K I LL" C O MMAN D RO UT I N E I S US ED WH EN AN O P ERATOR HAS R EQ UES T ED 
TH E "K I LL" < K >  FUNC T I O N . TH E "K l LL" C O MMAN D SHO UL D  B E  TH E FI R S T  FUN -
T I ON AN OP ERAtOR HAS .  TH'E ED I TOR PRO GRAM P ER FO RM WH EN  A SYS T EM I S  I N l i ­
IAL I Z tD� AN D  I T  I S  ALS O US EO WH EN EVER O N E WANT S  T O  EFFEC T I V ELY " ERAS E'' 
TH E MA I N  T EXT . STORAGE BU F F ER · 
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T H E "K I LL "  S UBR O UT I N E R ES ET S TH E T EXT B U F F ER  P O I NT ER  T O  T H E S TAR T  
,Q TH E MA I N  T EX T BU F F ER  AR FA AN P  AL S O  R ES ET S TH E L I N E NUMB ER C O UN T ER T O  
1\ VALU E  O t  Z ERO .  TH ES E  TWO S I MPLY O P ERAT I O N S  EFFEC-T I VELY '.'W I P E  O UT " ANY 
PR EV I O US C O NT EN T S  O F  T H E T EXT BU FFER AS FAR AS TH E ED I TO R  PRO GRAM I S  
C O N C tRN ED S I N C E T H E ED I TO R  PRO GRAM US Es THO S E  TWO ES S ENT I AL P I EC ES O F  

I N FORMAT I O N  TO C O N TROL . S T O RA G E 0 F I N FO RMAT I O N  I N  TH E MA I N  T EX T B U FFER • 

R ES ET T I N G TH EI R VAL U ES  I S  A Q U I C K  AN D  FASY WAY T O  AC C O MP L I S H TH E OBJ EC ­
T I V E • .. < EVEN tHO U GH NO C HAN G ES - I N  T H E T EXT B U F F ER  AR FA I T S EL F  HAV E B EEN 
EFFEC T ED1 T H E  I N FO RMAT I ON T HAT WAS I N  T H ER E  CAN B E  C O NS I P ER ED  AS "LO S T "  
S I NC E  T H E ED I T O R  P R O GRAM N O  L O N G ER  I S  ABL E T O  " AC C ES S "  S P EC I FI C P I EC ES 
O F I N FORMAT I O N .  T H E M ETHO D O F  R ES ETT I N G  TH E PO I NT ER  AND C O UN T ER  I S  J US T 
AS EXP ED I ENt AS I F1 S AY 1  O N E US ED A RO UT I N E T O  FI LL TH E T EXT B U FFER 
ST ORAG E AR EA W I TR Z ERO BYT ES T O  " ERAS E" tH E PR EVI O US C O NT ENTS • >  

T H E  "K I LL "  S UBR O UT I N E  ALS O  DO ES  AN AD D I T I O NAL FUNC T I O N . I T  HA S  B EEN 
DES I GN ED TO " S I Z E  UP "  M EMO RY I N  O R D ER T O D ET ERM I N E TH E UPP ER ADDR ES S  
L I M I T  O F  TH E MA I N  T EXT . B U FF ER  S T O RA G E AR FA •  TH I S P O R T I O N 0 F TH E RO UT ­
I N E UT I L I Z ES  TH E AS S UMPT I O N  THAT I N  MO S T  MICRO C O MP UT ER SY S T EM S �  I F  O N E 
ATT EMP T S . T O R EAD DATA FR O M  A M EMO RY ADDR ES S  WH ER E  NO M EM O RY HA S  B E EN I N • 

STALL ED., O N E W I LL O B TA I N ALL " O N ES "  O R 3 7 7 O C TAL • TO D ET ERM I N E  WH ER E  

M EM O RY AC T UALLY EX I S T I N  A SYS T EM  < AS S UM I N G  AVA I LABL E M EMO RY HAS B EEN 
I N S TALL ED I N  TH E L O W ES T  AD DR ES S RAN G E> O N E CAN S I MPLY HA V E  TH E CO MP UT ER 
P m FO RM TH E FOLLO W I N G  O P ERAT I O N S • FI R S T 1  T H E C O MP UT m I S  D I R EC T ED TO 
ATT EMP T T O  WR I T E  ALL Z ERO S  TO A VO R D  I N  M EMO RY AT T H E H I GH ES T  P O S S I BL E  
PAG E ADDR ES S to R TH E S Y S T EM •  I T  TH EN . AT T EMP TS TO R FAD SAC K FROM TH E 
SAM E  L O C AT I O N • . I F  TH E SYS T EM  P HY S I CALLY HA S  M EMORY EL EM ENT S  AT THAT AD · 
DR ES S 1  TH E C O MP UT ER S HO UL D  O BTA I N T H E  Z ER O BY T E  THAT I T  P R EV I O US LY WRO T E  
TO THAT L O C AT I ON !  HOW EVER� I F  NO P HY S I CAL M EMO RY I S  PR ES ENT � TH EN TH E 
C O MP UT m  WO UL D  NO T  O B TA I N  TH E z mo VAL U E •  < R EM EMB ER  TH E AS S UMP T I O N  MA D E  
ABO V E. I F  T H E  R EAD ER ' S  SY S T EM S HO UL D  B EHAV E D I  FFm ENTLY ., S OM E  MO D I  FI CA ­
T I O N TO TH E AL GO R I THM - M I GHT B E  R EQ U I R ED  BUT TH E SAM E  C O N C EP T WO UL D  Q U I T E  
L I K ELY APP LY • > I F  TH E PRO GRAM DO ES NO T R EAD BAC K  WHAT I T  WRO T E  AT TH E 

H I GH ES T  P O S S I BL E PA G E  ADDR ES S  FO R  TH E S Y S T EM., TH EN T H E  PR O GRAM S I MPLY 

D EC R EM EN T S  TH E PA G E  P O I NT ER  AN D T R I ES T H E  O P ERAT I O N  AT AN ADDR ES S O N E  
PAG E LO W ER •  TH I S  PRO C Es S  C O N T I NU ES  UNT I L  T H E PRO GRAM R EAC H ES A P O I NT 
'WHmE I T  I �  ABL E TO R EAD BACK TH E Z ERO l3YT E THAT I T  WRO T E I NT O  A M EMO RY 
LO CAT I O N .  TH E VALU E  O F  T H E M EMO RY PA G E  P O I NT ER  AT THAT P O I NT I S  T H EN  

SAV EDi I N  T H E ED I TO R  PRO GRAM., A S  AN I N D I CAT O R  O F TH E H I GH ES T PA G E  A DDR ­
ES S  AVAI LABL E FOR US E BY T H E  MA I N  T EXT SU FFER I N  TH E S Y S T EM  I N  WH I C H TH E 
PRO GRAM I S  B EI N G  O P ERAT ED !  < TH E  T EXT BU FFER P A G E  L I M I T I S US ED BY A 
PR EV I O US LY I LL US T RAT ED UT I L I TY S UBRO UT I N E  LAB EL ED " C KO V" TO D ET ER M I N E  I F  
IN FORMAT I O N  ABOUT T O  B E  ADD ED TO TH E T ExT B U F FER W I LL CAUS E  TH E MA I N  
T EXT B U F F ER  T O  " O V ER FLO W "  B EYO N D  P HY S I CAL M EMO RY PR ES EN T I N  TH E S Y S T EM • ) 

A L I S T I N G  O F  TH E "K I LL "  C O MMAN D R O UT I N E  I S  S HOWN B EL OW, FOLLO W ED BY 
A FLOW D I AGRAM T HAT S UMMAR I Z ES  I T ' S  O P ERAT I O N S • 

MN EMO N I C  

KI LL .r LH I 0 0 0  
LL l  1 60 
LM I 0 0 4  
l NL 

LM I 0 0 7  
I NL 
LMH 
l NL 
LMH 

- . .  

C O MM EN T S  
- -- - -- -- -- - - - - - - - -

I S  ET PNTR T O  TABL E AR EA 

/ S ET TX B FR  P N T R  T O  S TART 
/ O F T H E TX B FR AR EA 

/ S ET PN TR TO L I N E  NO . 
/ S ET L I N E  N O  • T O  0 0 0 - - 0 0 0  
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MN EMON I C  

LLH 

LH I 0 7 7 
CK E, LBM 

L.ML 
LAM 

L.MB 
N DA 

� T l.  EN M 
D C H  

u MP C K E  

I:N M ,  LBH 

L.L l 1 7 2  
LH I 0 0 0  
LMB 
JMP I N C M D  

I 

C O MM ENT S 

/ S ET PNTR TO TH E LA ST P O S S I BL E  

/ PA G E O F  M EMO RY 

/ SA V E  M EM  C O N T EN T S  

/ 'W R I T E  0 0 0 TO M EM  LO C 

/ R EAD I T  BAC K 

/ R ES T O R E M EM  C O NT EN T S  

/ I S  M EM O RY A VA I LABL E? 

/ Y ES ,  S ET MAX PA G E  L I M I T 

/ N O , D EC R  PA G E  PN TR 

/ C H ECK N EXT P A G E 

/ S A VE P A G E N UMB ER 
/ S ET PN TR T O  TABL E AR EA T O 
/ S TO R E  L I M I T 0 F TX B FR  

/ R ET UHN T O  C O MMAN D M U D E  

R ES ET  TX B FR  PN TR 
AN D  L I N E  C O UN T 

S EAR C H  M EMORY FO R 

LAS T AVA I L .  PAG E 

-SAV E LAS T PA G E  

N UMB ER  I N  DATA 

TABL E 

R ET URN T O 
C O MMAN D MO D E  

"K I LL" C O MMAN D S UBRO UT I N E FLO W C HART 
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TH E "APP END" C O MMAN D RO UT I N E 

T H E "AP P EN D" C O MMAN D RO UT I N E  I S  UT I L I Z ED WH EN AN O P mATO R EN T m S  TH E 

C O MMAN D T O APP EN D  T EXT TO T H E  MA I N  T EXT BU F F ER • TH I S  RO UT I N E FI R S T  
CALLS UP O N  TH E P R :E:V.I O US L.Y D ES CR I B ED " C D I N " S UB� O UT I N E  T O  I NP U T  A L I N E  O F  

T EXT I NT O  T H E  T EMP O RARY L I N E T EXT B U F FER O N  PA G E  0 0  < A S  I T  I S  ENT ER ED 
V I A  T H E  O P ERAT O R  I NP UT D EV I C E >  • A FT ER  A L I N E  HA S B EEN S TO R ED I N  TH E 
I NP UT B U F F ER .r  T H E  S UBRO UT I N E " CKO V" I S  CALL ED TO MAK E S UR E  THAT TRAN S ­

FERR I N G  T H E L I N E  I NT O  T H E MA I N  T EXT B U F FER W I LL. NO T C AUS E A MA I N  B U FF ER  
O V ER FL O W  C ON D I T I O N . P R O VI D I N G THAT TH ER E  I S  N O  O V ER FL OW C O ND I T I O N , TH E  

I N FOR MAT I O N I N  T H E. T EMP O RARY L I N E  I NP UT T EX T B U F FER I S "APP EN D ED" T O  TH E 

MA I N  T EXT B U F F ER  S T O RA G E AR EA ·  FO LLO W I N G  T H E TRANS F ER .r  A Z ER O BY T E  I S  

WR I TT EN  T O  S ER V E  AS AN EN D  O F- L I N E T mM I NATO R .r  TH E T EXT B U FFER P O I NT ER  
I S UP DAT ED T O  S HO W  T H E N EW  A D DR ES S  I N D I CAT I N G  TH E EN D  0 F TH E MA I N  T EX T 
BU F F ER .r  AN D TH E T EXT B U FF ER  L I N E  N UMB ER < C O UN T m >  I S I NC R EM EN T ED •  T H I S  
TYP E O F  PR O C ES S  I S  C O NT I N U ED AS A D D I T I O NAL. L I N ES O F  T EX T AR E ENT ER ED ·  
< EX I T I N G FROM TH E "APP EN D" RO UT I N E I S  AC C O MPL I S H ED V I A  T H E " C O I N" I NP UT 
R O UT I N E  W H EN  A " C O N T R O L  0" C HARAC T ER  I S  R EC EI V ED FR O M  TH E O P ERATO R ' S  I N ­
P UT O EV I C E •  > 

I NP UT L I N E  

O F  T EX T 

MO V E  L I N E FM I NP 

B FR  T O  TX B FR  

I NC R FAS E TX B FR  

PNTR AN D L.N C N T  

PR I N T B U F F m  
FULL M S G 
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A BAS I C FLOW C HART FO R TH E "APP EN D" RO UT I N E I S  SHO WN O N  T H E  P R EX: ED ­
I N G  PAG E .  A L I S T I N G  O F  TH E RO UT I N E  I S  PR ES EN T ED B EL OW . 

MN EMON I C  

APN D ,  CAL HDLN 

A l , C AL HDLN 

CAL C O I N 

CAL C KO V 
L D E  
LAB 
L C M  
I NL 
LBM 
LLA 

A2" LH I  0 0 0  

LAM 

LEL 

LHB 
LLC 
LMA 
CAL I NM EM  
LBH 
LCL 

l N E 

LA E  
CP D 
J TZ A3 
LL. E 
JMP A2 
A3 , XRA 
L.MA 
I N C  
J FZ A 4  
I N B  
A4, LHA 
LL I 1 60 

L.MC 
I NL. 
LMB 
I NL. 
LAM 
CAL I N C R  
JMP A 1 
I 

C O MMAN D 

/PR I N T  C /R , L / F 
/ PR I N T C / R ,  l. / F  
/ I N P UT L I N E  O r T EX T 

/ C H EC K  P O S S I BL E  B U F F  O VR FLO 

/ S A VE I NP B FR  P N TR 

/ FET C H  T EX T B FR  PN TR 

/ S ET UP S · A ·  O F I N P B FR 

/ F ET C H  C HAR FRO M l NP B FR  

/ S ET UP T EX T B FR  P N TR 

/ S T O R E C HAR I N  T EX T B FR  
/ I N C R  T EX T  B FR  PNTR 

/ S A V E T EX T B FR P N T R  

/ I N C R  I NP B FR  P N TR 

/ MO V E  l NP B FR  PNTR TO AC C 
/ LA S T  I N P C HAR MO VED T O  TX B FR? 

/Y ES "  WRAP UP L I N E  APP EN D  
/NO , S ET I NP B FR  P N TR 
/ S T O R E  MO R E  T EX T 
/ S T O R E  TH E EN D  O F  T EXT C HAR 

/ I N T H E T EXT B FR  
/ I NC R  TX B FR  PNTR LO ADDR 
/ I F N O T  o, S K I P T O  A4 
/ El.S E I N C R  PA G E  PN TR 
/ S ET P N TR TO TX B F  PNT R  S TRA G E  

/ SA V E  N EW T X  B FR  PN TR L O  A D DR 

/AN D  PA G E  ADDR 
/ S ET PNTR T O L INE N UM B ER 

/ F ET C H  1 S T HAL F 0 F L I N E  N UMB ER 
/ I N C R  L I N E N UMB ER 

/ S ET UP FO R N EW L I N E  T O APP EN D  

TH E " D EL ET E" C O MMAN D RO UT I N E 

T H E  " D EL ET r' S UBRO UT.I N E  I S US ED TO D El.. ET E  O N E O R  MOR E L I N fS  O F  T EXT 
FltOM TH E MA I N T EXT B U FFER • TH I S  I S AC C OMPL I S H ED  BY AC T UALLY S H I  FT J N G  
ALL TH E L I N ES WH I C H FO LLO W TH E L J N E < S >  B EI N G D El. ET ED " I)OV NWAR D S "  I N TH E 

MAI N T EXT - BU FFER < FR O M  A H I GH ER  ADDR ES S . TO A LO V ER  ADDR ES S )  S O  THAT TH EY  
AR E WR I TT EN  O V ER  TH E AR EA FO RM ERLY O C C UP l  ED . BY TH E D EL ET ED L l N E< S >  • 

ALON G W I TH TH I S  O P ERAT I O N ,  TH E T EXT B U F F ER  PO I NT ER  I S  C O RR EX: T ED TO - - I ND I ­
CAT E TH E N EW  EN D I N G  LO CAT I ON O F TH E T EX T B U F FER ,  AN D  L I N E  NUMB ER C O UNT ER 
I S  D ECR EM EN T ED  TO AC C O UNT FOR TH E L l N E< S )  D El. ET tD .  
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A FL.OW C HART FO R  TH E " D EL ET E" S UBR O UT I N E  I S  SHO W N  H m E: 

N O  

FI N D  S . A .  0 F 1 S T 
L I N E TO D EL ET E  

FI N D  EN D  0 F LAS T 
L I N E  TO D EL ET E  

D EL ET E  L I N ES 
FM TX B FR  

D EC R EAS E TX B FR 
PNTR AN D  LN C N T  

R ET URN TO 
COMMAN D MO D E  

PR I NT 
ERR O R  

MS G 

TH E " D EL ET E" RO UT I N E  WAS S ET  UP AS A S UBRO UT I N E FO R  S EV ERAL P URPO S ­
ES ·  FIRS T" TH E " C HAN G E" RO UT I N E  US ES TH E  " D EL ET E" S UBR O UT I N E  TG R EMO VE 
THE L I N E< S >  THAT AR E TO B E  CHAN G ED FR O M  TH E T EXT B U F FER • S EC O N D, TH E  
S FARC H  RO UT I N E  W I LL ALS O CALL UPO N A PORT I O N O F  TH E " D EL ET E" S UBR O UT I N E 
TO D EL ET E  TH E O R I G I NAL L I N E  FRO M TH E T EXT . BU FFER B E FO R E I NS ERT I N G  TH E 
R EV I S ED L I N E .  

T H E L I S T I N G FO R  TH E " D EL ET E" S UBRO UT I N E  I S  I LL US TRAT ED O N  TH E N EXT 
PAG E ·  
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MN EMO N I C  

DEL ET �  CAL L DH I LO 

l:AL DL ET 

JM'P I N C M D  

I 

DL ET � C AL FL O  

J TZ ERR 

CAL FN D 

L.C B> 

L.H D 

D3 � C AL Z L O K  

CAL FL I NO 

l:AL D EC R  

LL I 1 6 5 

l..AM 

L.L I 1 7 1  

C'PM 

J FZ 0 4  

UCL 
l..AM 

LL I 1 64 

CPM 
JTZ S DL T  

1)4 , LL I 1 64 
LAM 
CAL I N C R  

JMP 0 3  

::;DLT � LL I 1 60 

I..AM 

CP E 

J FZ 0 6  
I NL 
LAM 

CPO 
JTZ D S  
06, CAL S H FT 

CAL N C R  
LH I 0 0 0  

JMP S DL T  

o s ,  LMB 

DCL 

LMC 

RET 
I 

C O MM EN T S  

I S  ET L 1 N E N UMB ER S FROM C MN D  
/ D EL ET E L I N ES S P EC I .H ED 

/ R ET URN TO C O MMAN D MO D E  

/ I S  LO L I M I T = 0? 
/ t Es �  'P R I N T ERRO R M S G 

/ FI N D  F I R S T  L I N E  TO D EL ET E  
/ S A VE S TAR T A D DR ES S 

/ FI N D EN D  O F  L I N E  

I F ET C H  L I N E N UMB ER 

/ D EC R  L I N E  N UMB ER 
/ S ET 'PNTR TO L I N E C O UN T  

/ F ET C H  L I N E  C O UN T  

/ S ET 'PN TR TO H I  L I N E L I M I T 

/ I S FI NAL L I N E  TO DL T R C H ED 

/ N O � C O N T I N U E  D EL ET E  

/ I F 1 S T HAL F O F  LN NO . MAT C H  

/ C H EC K  FO R  MAT C H  O F O TH ER HAL F 

/ I S  FI NAL L I N E R EAC H ED? 
/Y ES ,  C O M PL ET E  D EL ET E  MO D E 

/N O �  S ET 'PN TR TO L I N E  C O UNT 

/ I N C R  L I N E C O UN T  
/ D EL ET E  MO R E L I N ES 

/ S ET 'PNTR T O  S TAR T O F  TBL AR EA 
/ F ETC H  C URR ENT TX B FR  'PNTR 
/ I S END O F  TEXT B FR  R EAC H ED? 
/NO � S H l  FT MO R E TX DO WN I N  B FR  
/ C H ECK 2 N D  HAL F 0 F 'P N T R  • S 
I FO R  A MATC H 

-

/ DO ES 2 N D  HAL F MAT C H·! 

/Y ES o� WRAP U'P D EL ET E MO D E  

/ S H I FT C HAR DOWN I N  TX B FR  

/ ! NC R  'PNTR ' S  
/ R ES ET TABC E 'PNTR 
/ C H ECK FOR EN D  0 F S H I FT 
/ SA V E  N EW  TX B FR  'PN T R  

/ I N  TH E TABL E AR EA 

/ R ETURN TO CALL I N G  'P GM 

TH E "L I S T "  C O MMAN D RO UT I N E  

T H E  "L I S T " RO UT I N E  R ES P O N DS T O  TH E O P ERATO R ' S  D I R EC T I V E  BY CAUS I N G  

TH E SP EC I FI ED L I N E< S > I N  TH E MA I N  T EXT BU FFER T O  B E  D I SPLAY ED O N  TH E 
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LMH 
I NL 
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Ll.I 1 6 6 
CPM 
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. 
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I S  ET S TART 0 F L I S T  T O  L I N E  1 

/ S ET  H I GH L I M I T  T O 0 0 0  0 0 0  
/ WH I C H V I LL B E  C HAN G ED TO MAX 
/ L I N E  N O . LAT ER 

/ IS L INE . .  NO • = 0 ?  
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/ C H EC K 2N D HAL F 0 F HI L IMIT 

/ 2N D  HAL F = 0 ?  
/N O ,  S TART LIS T  O UTP UT 
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/ S ET PN TR TO HI L I M I T  

/S ET H I  L I M I T TO L I N E  NO . 
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/ SA VE T EXT PNTR 
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/ S ET  P N T R TO TMP S TO RA G E  
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/ ?R I N T C / R., L / F 
/ S ET PNTR TO TM? S TO RA G E 

I F ET C H  T EX T B FR PN TR 

/ C O N T I N U E  ?R I N T I N G  

TH E " I N S ERT " CO MMAN D RO UT I N E  

T H E  " I N S ERT " RO UT I N E  I S CALL ED WH EN TH E O ? ERATOR D ES I R ES TO HAV E TH E 
ED I T O R  ?R O GRAM . I N S ER T  O N E  O R  MO R E  L I N ES I MM ED I AT ELY B E FO R E A S ? EC I  F l ED 

L I N E  ALR FADY EX I S T I N G  I N  T H E MA I N  T EX T B U F F' ER � TH E " I N S ER T "  RO UT I N E  0 ? -

mAT ES I N  T H E FO LL O W I N G  MANN ER .  FI R S T "  A L I N E  TO B E  f' I N S ER T ED" I S  R FAD 

I N T O  TH E T EMP O RARY I NP UT BU FF Ett O N  PA G E 0 0  • TH E L EN GTH 0 F TH E L I N E  I N  

TH E T E11? 0RARY B U F F ER  I S  T H EN D ET ERM I N ED C AND PR O V I S I O N  MA D E  FO R  TH E EN D  

O F  L I N E  T ERM I NAT I N G  Z ER O BYT E •  > N EX T ,  " C KO V" I S  CALL ED T O  S EE I F  I N -
S ERT l N G  T H E N EW  l.. I N E  WO UL D CAUS E AN "O V ER FLO W" C O N D I T I O N  I N  TH E MA l N 
T EXT - BUFFER · PRO V I D I N G  THAT NO "O V ER FLO W" C O N D I T I O N W I LL R ES UL T ,  ALL 

TH E T EXT I N - - T H E MA I N T EXT B U F F ER "  S T AR T I N G  W I T H TH E L I N E  NUMB ER S P EC I ­

FI ED I N  T H E " I N S ERT "  C O MMAN D D I R EC T I V E� I S  S H I FT ED UP WAR D S  < TO H I GH ER 

AD DR ES S ES >  BY TH E NUMB ER O F  LO CAT I O N S  C O N T A I N ED I N  TH E N EW  L I N E THAT I S  

T EMP O RAR I LY R ES I D I N G  I N  TH E I NPUT B U FFER • T H EN ,  TH E N EW  L I N E I S  S I MP LY 
TRAN S FERR ED I NT O  T H E " GAP " ? R O V I D ED BY T H E PR EVI O US T EXT S H I FT I N G O P ERA • 

T I O N  I N  T H E MA I N  T EXT BU FF ER • DUR I N G  TH ES E O P ERAT I O N S ,  T H E  '!' EXT B U FF ER  
PO I NT f.R  I S UP DAT ED AN D  TH E LIN E N UMB ER CO UNT ER I S  A D VANC ED T O  TAK E AC ­
C O UN T  O F T H E N EW  L I N E  ENTRY · 

A FT ER  O N E L I N E HAS B EEN . I N S ERT ED, TH E RO UT I N E  I NC R EM EN T S  TH E  N UMB ER 
OR I G I NALLY ENT ER ED  BY TH E O P ERATO R  AS T H E " I NS ER T  B E FO R E" L I N E  NUMB ER 
AN D  T H E ABO VE O P ERAT I O N MAY B E  R EP FAT ED ·  T H US " O N E  MAY I N S ER T S EV ERAL 
L I N ES AT A G I V EN P O I NT BY S I MPLY EN T ER I N G  TH E L I N ES O N  TH E O P ERATO R ' S  
I NP UT D EV I C E . 

-

AS I N TH E " D EI.. ET �' RO UT I N E  D ES CR I B ED FARL I ER , THE " I NS ERT "  RO UT I N E 

HAS B EEN S ET  UP AS A S UBR O UT I N E . I T I S  CALL ED UP O N  BY TH E " C HAN G E" C O M -
MAN D R O UT I N E  AS W El..L A S  TH E " S FAR C H "  RO UT I N E I N  A D D I T I O N  T O  I T ' S  " S TAN D 

ALON E" CAPAB I L I TY AS D ES CR I B ED ·  
- -
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DO UB TABLY B E  D EL I GHT ED TO O B S ER V E  TH E FO LLOW I N G " C HAN G E" RO UT I N E . T H E 
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HO W EV ER ,  I T C O N S I S T  O F  NO T H I N G  MO R E  THAN A CALL T O  TH E " D El.. ET E" S UB ­
RO UT I N E  T O  E F F EX:; T I V ELY "R EMO V �' TH E  O R I G I NAL L I N ES B EI N G C HAN G ED FR O M  
TH E T EXT B U FF ER ,  FOLL O W ED BY A J UMP TO TH E " I N S ER T "  S UBR O UT I N E  J U S T  D E­
SCR I BED I N  TH E PR EV I O US S EC T I O N ! C TH I S L I T TL E R O UT I N E  D EMO N S TRAT ES HO W 

COMP UT ER PRO GRAMS CAN RAP I DLY I N C R EAS E I N  C APAB I L I TY O N C E A " BAS �' O F  

OTH ER S UBRO UT I N ES  HAS B EEN ES TABL I S H ED · > TH E T HR E E  I N S TRUCT I O NS THAT 
MAK E  UP T H E  " C HAN G E" RO UT I N E  AR E S HO WN · _·a El.O W • HO W EV ER "  T O  C O N S ERV E A 
L I T TL E SPAC E.. AN D TO A VO I D  BO R I N G  T H E R FA D ER:.- A FLO W C HAR T HA S NO T B E EN 
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T H E " S EAR C H "  C O MMAN D  R O UT I N E  

A C T UALLY , TH E " C HAN G E" R O UT I N E J U S T PR ES EN T ED WA S S TRAT EG I C ALLY LO C ­

AT ED I N  TH I S  PR ES EN TAT I O N  T O  G I V E  TH E R EAD ER  A " BR EATH m "  B E FO R E G ETT I N G 

INTO WHAT I S  P R O BABLY T H E MO S T C O MP L EX  RO UT I N E  I N  TH E ED I TO R P R O GRAM � 

TH E " S EARC H "  RO UT I N E . < I F  YO UR NO T R EADY FO R TH I S , TAK E A F EW  MO R E M I N -

UT ES  ENJ OY I N G T H E  "N l C E-N - EASY" C HAN G E  R O UT I N E ! > AC T UALLY, THO U G H, TH E 
S EARCH RO UT I N E.. W I TH TH E BACK GRO UN D  TH E R EA O m  N O W  HA S ,  S H O UL D  NO T B E  

ALL THAT D I FFI C ULT TO C O MP R EH EN D ·  

TH E " S EARCH" R O UT I N E S TART S  O UT BY EXAM I N I N G  TH E C O NT EN T S  O F  TH E 
L I N E  S P EC I FI ED I N  TH E C O MMAN D S EQ U EN C E.. L O OK I N G  FO R TH E FI R S T APP EARANC E 

O F  TH E " S EARC H C HARAC T ER " D EF I N ED BY T H E O P ERAT OR . A S TH E L I N E I S  B EI N G  

S EARC H ED, EAC H  C HARAC T ER I N  T H E L I N E  I S  AL S O  TRAN S M I T T ED T O  TH E D I S PLAY 

D EV I C E  FOR R EVI ETJ BY TH E O P ERATO R . AN D, AS TH I S O C C UR S , T H E C HARAC T ER S 

AR E ALS O  S T O R ED I N  TH E I N P UT T EXT . .  B U F FER AR EA ·  

WH EN T H E F I R S T  AP P EARAN C E O F TH E " S EAR C H C HARAC T m " I S  D ET EC T ED, TH E 

C URR ENT C O N T EN T S  O F  C P U  R EG I S T ERS " B "  THRO U GH " E" AR E SA V ED FOR LAT ER 

US E I N  C ON N EC T I O N W I TH TH E S EAR C H  R O UT I N E I N  A T EMP O RARY S TO RA G E  AR EA O N  

PAG E . O O . T H EN i  T H E S TAN DAR D T EXT I NP UT . B U r F ER  S UB R O UT I N E  I S C ALL ED TO 

ALLO W T H E O P mATO R TO I N P UT ANY C O RR EC T I O N S  TO TH E L I N E .  

AT T H I S P O I N T ,  T H ER E  AR E S EV ERAL O P T I O N S  A VA I LABL E TO TH E O P ERATO R · 
FI R S T "  TH E R EMA I N D ER  O F  T H E L I N E  MAY B E  R l:."V I S ED BY TH E O P ERAT O R S I M P LY . .  

Ellli l:J1 1 N G  TH E R EV I S ED T EXT O N TH E O P ERATO R ' S I NP UT D EV I C E  AN D T ERM I NAT I N G  

TH E N EW  EN T RY W I T H A C ARR I A G E  R ET URN • TH ! S  O P T I O N  ES S ENT I ALLY UT I L I Z ES  
PAR T O F  TH E " D EL ET E'' S UBR O UT I N E  T O  R "FM O V E  T H E O R I G I NAL L I N E  FR O M  TH E 

MA I N  T EXT B U FFER AN D TH EN PAF T  O F  T H E " I N S ER T "  S UBRO UT I N E  TO PLA C E TH E 

N �J MO D I FI ED L I N E  < FR O M  TH E T EXT I NP UT B U F FER > BAC K I NT O TH E MA I N  T EX T 

BUF F �  • .  -

O R ,  T H E O P ERAT O R MAY EL EC T S EV ERAL D I F FER EN T TYP ES O F  FUN C T I O N S BY 
US I N G  S P EC I AL " C O NTROL C HAPAC T ER " C O MMAN DS · FO R  I N S TANC E.. O N E  S UC H  O P -

T I ON, T H E C AP AB I L I TY O F  HAV I N G TH E S EAP C H  t=fO UT I N E  P R O C EED T O  TH E N EX T 

OC C tm EN C E O F  T H E ' ' S EAR C H  C HAR AC T ER "  I N  TH E L I N E.. I S  I N I T I AT ED BY TH E O P ­

mAT O R  ENT ER I N G A " C O NTR O L T "  FO LL O W ED BY A " C O N TRO L L" O N  TH E O P ERAT O R  
I NP UT D EV I C E . WH EN TH I S  I S DO N E.. T H E " S EAR C H " RO UT I N E PR O C E EDS A S  FO L ­

LO WS • 

WH EN T H E " C O N T R O L  T "  C HAR AC T ER I S R EC E I V ED BY T H E I NP UT T EXT B U FFER 

RO UT I N E I T  I S  S T O R ED AS A " T EX T "  C HARAC T ER C B ECAUS E I T  I S  NO T O N E  O F  TH E 

SP EC I AL " C O N TRO L "  C HARA C T ERS P R EV I O US LY D EF I N ED I N T H E D I S C US S I O N  O N  
THAT S UBRO UT I N E > · HO W EV ER" R EC EI P T O F TH E " C O N TR O L  L "  C HARAC T ER  BY T H E  

I NP UT  R O UT I N E  CAUS ES TH E S UBR O UT I N E TO B E  EX I T ED AS I T  S ER VES A S  AN " EN D 
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TH E BULK S T O RA G E I N P UT R O UT I N E  P ER FO RM TH E R EVER S E ·  

HOW EV ER, I N  C ERTA I N C A S ES ,  T EX T  P R EPAR ED US I N G TH E ED I TO R  MAY B E  
INT EN D ED FO R LAT ER US E W I TH O T H ER  P R O GRAM S O R  I N  O TH ER  " S Y S T EM S "  < S UC H 
AS , SAY ,  T H E I N PUT TO A N UM ER I C AL. L.Y C O N TR O LL ED MAC H I N E T O O L. > • I N  S UC H  
CAS ES , T H ER E  AR E A F EW  I T EM S THAT TH E PR EPAR ER 0 F TH E B UL K  S TO RA G E  O UT ­
PUT R O UT I N E  S HO UL D G I V E  S O M E  THO U GH T  TO . 

FOR I N S TAN C E., O N E M I GHT D ES I R E  T O  PR EPAR E  " S O UR C E L I S T I N G S "  U S I N G 

TH E ED I T O R  P R O GRAM AN D TH EN HA VE TH ES E  S O UR C E L. I S T I N G S P R O C ES S ED BY 
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AN O T H ER TYP E O F  P R O GRAM R EF ER R ED TO AS AN "A S S EMB L ER " PRO G RAM .  S UP P O S �  

FO R  EXAM P L E., T HAT O N E D ES I R ED T O  PR EPAR E P UN C H ED PAP ER TAP E O F  TH E T EXT 

I N  T H E MA I N  T EXT B U F F ER .,  AN D  LAT ER HA V E  THAT TAP E R EA D BY AN I N P UT RO UT -

I N E  T O  T H E "AS S EMBL ER "  P R O GRAM · I T  M I GHT NO T B E  AP PRO PR I AT E  T O  S I MPLY 

P ER FO RM A V I R T UAL DUMP O F  TH E CO N T EN T S  O F  T H E ED I TO R  T EX T  B U FF ER  B ECA US E 

O F T H E FO LLO W I N G  FAC TO R .  TH E " EN D O F  L I N E T ERM I NA T O R "  I N  TH E MA I N  T EX T 

B U F FER I S  S I M P LY A " Z ERO BY T E • " T H E "A S S EM BL ER " PRO G RAM M I GH T R EQ U I R E  

T H E  EN D  O F  L I N E  T ERM I NAT O R  TO . B E  TH E  CO D E  FO R  A CARR I A G E R ET URN - O R  

EV EN A C O MB I NAT I O N O F  A CAR R I A G E R ET URN AN D A L I N E  FEED ! TH U S " I F  O N E  

I N T EN D ED T O  U S E T H E MA T ER I AL O UTP UT T ED BY T H E B ULK S TO RA G E RO UT I N E  FO R  

S UC H  A P UR P O S E., O N E  WO UL D  WAN T T O  HA V E T H E O UT P U T  R O UT I N E S C AN TH E T EX T 

AS I T  WAS B EI N G PRO C ES S ED AN D MAK E AN AP P RO P R I AT E S UB S T I T UT I O N  O F  TH E 

C O D E FO R A C ARR I A G E  R ET URN ., O R  S I M I LAR FUN C T I O N ., WH EN EV ER  A " Z ERO B Y T E" 
WAS D ET EC T ED .  

I N  A D D I T I O N T O  TH E FO RMAT C O N S I D ERAT I O N  WH EN O UT P UTT I N G  T EX T  FO R  
US E W I T H O TH ER  PRO GRAM S .,  O N E M I GHT AL S O WANT TO C O � S I D ER " T I M I N G " MA T ­

T ER S • FO R I N S T AN C E, S UP P O S E O N E WAN T ED T O US E A M A G N ET I C TAP E S TO RA G E 

UN I T FO R  S A VI N G T H E T EX T "  AN D O N E AL S O WA S C O N S I D ER I N G  US I N G TH E SAM E 
MAGN ET I C  TAP E S Y S T EM T O  I N P UT A S O UR C E L I S T I N G  T O AN " A S S EMBL ER "  P R O ­
GRAM · I N  M O S T  TYP I C AL AP P L I C AT I O N S  O F  TH I S S O R T ,  I T  WO UL D NO T B E  W I S E  
T O  S H1 P LY D Ut1P TH E I N FO RMAT I O N I N T H E T EX T B U F FER O UT T O  T H E TAP E UN I T  

AT T H E MAX I M UM RAT E AT WH I C H TH E TAP E  S Y S T EM  C A N  O P ERA T E ·  TH E R EA S O N 
FO R  T H I S 1 S A S  FO L L O W S • 

MO S T  TY P I C AL " A S S EMB L ER "  P R O GRAM S O P ERAT E BY " R EA D I N G "  A L I N E  O F  

S O UR C E C O D I N G  AN D T H EN P ER FO RM I N G  A VAR I ETY 0 F F1JN C T I O N S D EP EN D I N G  O N  
WHAT WA S C O NTA I N ED I N  T H E I N FO R MA T I O N PRO C ES S ED O N TH E L I N E · T H E VAR -
I O US FUN C T I O N S  THAT AN AS S EM B L ER M I G H T  HA V E  TO P ER FO RM M I G H T  TAK E A 
C O N S I D ERABL E AM O UN T  O F  T I M E  < S AY ., A F EW T EN T H S  O F  A S EC O N D )  C O t1PAR ED TO 
TH E RAT E AT W H I C H A TAP E UN I T CAN UNL O A D  DA TA · I F  T H E TAP E HA D  B E EN 
OR I G I NALLY W R I T T EN  A S  O N E LO N G C O NT I N UO US BLO C K  O F  T EX T DA TA., I T  I S  

Q U I T E  L I K ELY T HAT AN AS S EMBL ER P R O GRAM C O UL D N O T FI N I S H P R O C ES S I N G T H E  
I N FO RMAt i O N O N  O N E L I N E  B EFO R E  T H E TAP E UN I T  WAS ALR EADY S EN D I N G I N FO R -

MAT I O N  O N  T H E N EXT L I N E ! A WAY ARO UN D TH E P R O BL EM WO UL D B E  TO S I M P L Y  

P R O V I D E  A " GAP " O N  T H E TAP E A FT ER EA C H  L I N E 0 F T EX T • TH E L E.N G TH 0 F TH E 

GAP S H O UL D  B E  S U F FI C I ENT T O  ALLOW TH E MAX I M UM < WO R S 'I' CA S E )  C O N D I T I O N TO 
B E  PR O C ES S ED BY T H E " A S S EMBL ER "  P R O GRAM . 

T H E S AM E K I N D O F  S I T UAT I O N M I GH T  APPLY I F  A TAP E UN I T  WA S US ED T O  

TRAN S F ER  I N FO RMAT I O N  PR EP AR ED O N  TH E ED I T O R  PRO GRAM TO C O N TRO L A P I EC E  
O F  MAC H I N ERY - S UCH AS AN "NM C "  LATH E O R  M I LL I N G MAC H I N E . TH E MA C H I N E  
M I GHT O P ERAT E  BY R EA D I N G A L I N E  O R  TWO 0 F I N FO RMAT I O N ,  AN D TH EN TAK L 
Q U I T E P O S S I BLY , MANY S EC O N D S  T O P ER FO RM A FUN C T I O N . I N  S UC H  AN APP L I ­
CAT I O N .,  I T  M I GHT B E  D ES I RABL E T O  AC T UALLY PRO V I D E A FO RMAT O N  TH E ·1'A P E  
UN I T S O  T HAT TH E TAP E WAS S TAR T ED AN D S T O P P ED l='O R  EAC H L I N E  O F  T EX T !  

A F I NAL N O T E O N  T H E S UBJ EC T  WO UL D  I N C L UD E TH E O B S ER VAT I O N  THA T TH E 
BULK O UTP UT R O UT I N E M I G H T  B E  A GO O D  PLAC E FO R  A US ER TO I N S ER T  A C O D E  
CON V ER S I O N R O UT I N E . FO R I N S TAN C E .. A US ER M I GH T B E  EQ U I P P ED W I T H AN 

AS C I I  EN C O D ED EI.. EC 'I'RO N I C K EYBO AR D  AN D A " T VT " D I S PLAY S Y S T EM  AN D FI N D  

S UC H A SY S T EM I D EAL T O  US E WH EN A C T UALLY O P ERAT I N G TH E ED I TO R PRO GRAM . 
HOW EV ER "  TH E US ER M I GHT AL S O  HA V E  A BAUDO T C O D E  PAP ER TAP E P UN C H / R EADER 
SYS T EM  O N  W H I C H I T  I S D ES I RABL E T O  S A V E  MAT ER I AL FOR LO N G  T ER M S TO RA G E .  
TH E US ER C O UL D  T H EN S I MPLY I N S ERT AN "AS C I I  T O  BAUDO T "  C O D E  C O NV ER S I O N  . .  
ROUT I N E  W I TH I N  T H E B ULK S T O RA G E  O Ui' P U T  RO Ut i N E TO TRAN S LA T E T H E T EXT I N  

TH E  T EX T  BU FFER A S  I T  I S  O UT P UT T ED T O  T H E D EVI C E • 

NAT URALLY ., WHA T EV ER C O N S I D ERAT I O N S AN D CAPAB I L I T I ES O N E  PRO V I D ES FO R  

TH E  BULK S T O RAG E O UT P UT D EVI C E, M U S T B E  PRO VI D ED I N  TH E R EV ER S E MAN N ER 

FOR T H E  BULK S T O RA G E  I NP UT RO UT I N E WH I C H I S  CALL ED D UR I N G  THE O P ERAT I O N  
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O F  TH E "R EA D "  C O MMAN D D I S C U S S ED N EXT •  

TH E " R EA D "  C O MMAN D R O UT I N E 

T H E  " R EAD" C O MMAN D RO UT I N E  P ER FO R M S  ES S EN T I ALLY TH E R EV ER S E  O F  TH E 

"WR I T E" C O MMAN D J US T  D ES C R I B ED .  I T  C ALL S A US ER PRO VI D ED B ULK S TO RA G E 

I NP UT R O UT I N E  WH I C H I T  EXP EC T S  TO LO A D T EXT MAT ER I AL FRO M TH E BULK 
S TORAG E D EV I C E  I N T O  T H E MA I N  T EXT B U FFER · TH E FI R S T  FO UR BYT ES PLAC ED 
IN TH E MA I N  T EXT B U FF ER AR E  EXP EC T ED TO B E  TH E T EXT B U FF ER  PO I N T ER  AN D 

L I N E C O UN T ER ·  < R EM EMB ER T O O , THAT L I N ES I N  T H E MA I N  T EX T B U F F ER  AR E 

EXP EC T ED T O B E  T ERM I NAT ED BY A " Z ERO BYT E · " T H US " I F  TH E  US ER  P RO V I D ED 

CAPAB I L I T I ES AS D ES C R I B ED I N  TH E PR EVI O US S EC T I O N  THAT AL T ER  TH E L I N E 

T ERM I NAT O R ,  TH E "R EAD" RO UT I N E  PRO V I D ED BY T H E US ER S HO UL D P ER FO RM TH E 

R EV ER S E PRO C EDUR E AN D R ES T O R E  TH E " Z ERO BY T E" AS TH E L I N E  T ERM I NA TO R ! > 

WH EN T H E US ER P RO VI D ED B ULK I N P UT RO UT I N E  HAS F I N I S H ED, TH E R O UT I N E 

S HOWN B ELO W  P R O C EEDS TO TRAN S FER TH E I N FO RM AT I O N I N  TH E FI R S T  FO UR BYT ES 
O F  TH E MA I N T EXT B U F F ER  T O  T H E I R WO RK I N G  LO CAT I O N S  ON PA G E  0 0  SO THA T 

TH E ED I T O R  PRO GRAM I S  " I N I T I AL I Z ED" FO R TH E N EW C O N T EN T S  O F  TH E T EX T 

BUFFER WH I C H HAVE J US T  B E EN LO A D ED ·  TH E RO UT I N E  TH EN R ETURN S C O N TRO L TO 
TH E ED I T O R  C O MMAN D I N T ER P R ET O R  R O UT I N E . 

MN EMON I C  

I 
� rAD, CAL " FAD 
u n  0 0 1 
LLI 0 0 0  
C AL  LOB E  
LH I 0 0 0  
LL I J 60 
CAL S VB E  
JMJ' I NCMD 
I 

C O MM EN T S  

/R EAD IN FR O M  BULK S TO�A G E  
/NO , S ET  PNTR TO S TA,. T O F  TH E 
/T EXT B rn  A� FA 

/ FETCH T EXT B FR  PNTR & L I N E  NO • 

/ S ET PN TR TO TABL E A� FA O N  P G  0 0  

/ S TO � E T !XT B FR  PNT� & L I N E  N O  • 

/R ET�N TO C O MMAN D MO D E  

P UTT I N G  I T  ALL T O G ETH ER - TH E AS S EMBL ED ED I TO R  PRO GRAM 

THAT I S ALL TH ER E  I S T O  I T t  TH E RO UT I N ES PR ES ENT ED AR E S HO WN N EXT 

PACKAG ED TO G ETH ER AS AN AS S EMBL ED L I S T I N G .  T H ES E  RO UT I N ES , ALO N G  W I TH 

TH E US ER PR O VI DED 1 / 0 ROUT I N ES D I S C US S ED MAY B E  L O A D ED I N TO A US ER ' S 
SYS T EM AN D TH E US ER MAY

-
P RO C E ED T O  EN J O Y  TH E MANY B EN E FI T S  O F  AN EO I TO R  

PRO G RAM ! 

TH E F I R S T  PAR T O F  TH E L I S T I N G  S HO WS TH E L O CAT I O N S  US ED ON PA G E 0 0 · 

MUCH O F  TH E LO W ER  PART O F  TH E PAG E I S  US ED FO R  T EM PO RARY S TO RA G E  O F  VAR -

I OUS P O I N T ER S AN D C O UN T ERS . AS T H E R EA D ER  HA S B EEN I N FO RM ED, TH E UPP ER 
HAL F  O F  PAG E 0 0  I S  R ES ER VED FO R  US E A S  TH E T EXT I NP UT B U F FER ·  

TH E VAR I O US RO UT I N ES THAT HA VE B EEN D ES C R I B ED AR E LO CA T ED S TAR T I N G  

ON PAG E 0 1  THR O UGH PAG E 0 5  W I TH PAG E 0 6  R ES ER VED FO R  US ER P RO V I D ED I / 0  

ROUT I N ES • TH E EXP EC T ED S TAR T I N G ADDR ES S ES O F TH E US ER I / 0 RO UT I N ES AR E 

INDI CAT ED AT TH E  EN D  O F  TH E A S S EMBL ED L I S T I N G . 

TH E US ER S H O UL D  NO T E THAT TH E S TART I N G  ADDR ES S < TO P UT TH E PRO GRAM 
I N  OP ERAT I ON > I S ON PAG E  0 1  AT LO CAT I ON 0 3 3 • 
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0 0 0  1 3 0 2 1 5  

0 0 0  1 3 1  2 1 2  
0 0 0  1 3 2  2 5 7 
0 0 0  1 3 3 0 0 0  

0 0 0  1 3 4 2 1 5  
0 0 0  1 3 5 2 1 2  

0 0 0  1 3 6  0 0 0  

0 0 0  1 3 7 0 0 0  

0 0 0  1 40 0 0 0  
00 0 1 4 1  0 0 0  
0 0 0  1 42 0 0 0  
0 0 0  1 4 3 0 0 0  
0 0 0  1 44 0 0 0  
00 0 1 4 5 0 0 0  
0 0 0  1 4 6 0 0 0  
0 0 0  1 4 7 0 0 0  
0 0 0  1 50 0 0 0  
0 0 0  1 5 1 0 0 0 
0 0 0  1 52 0 0 0  

0 0 0  1 5 3 0 0 0  
0 0 0  1 5 4 0 0 0  

0 0 0  1 5 5 1 0 4  
0 0 0  1 5 6 0 0 0  
0 0 0  1 5 7 0 0 0  

0 0 0  1 60 0 0 0  
0 0 0  1 6 1  0 0 0  
0 0 0  1 62 0 0 0  
0 0 0  1 63 0 0 0  
000 1 64 0 0 0  
0 0 0  1 6 5 0 0 0  
000 1 6 6 0 0 0  
00 0  1 6 7 0 0 0  
0 0 0  1 7 0 0 0 0  
000 1 7 1 0 0 0  
000 1 7 2  0 0 0 
0 0 0  1 7 3  0 0 0  

0 0 0  1 7 4 0 0 0  
0 0 0  1 7 5  0 0 0  

000 1 7 6  0 0 0  
0 0 0  1 7 7 0 0 0  

000 2 0 0  0 0 0  

0 0 1 0 0 0  3 0 1 
00 1 0 0 1 0 2 5 
00 1 0 0 2  0 0 3  
00 1 0 0 3  3 0 3  
00 1 0 0 4  0 1 1 
00 1 0 0 5 0 0  5 

-

I 

2 1 5  

2 1 2  

;? , � 
� 

2 1 5 
2 1 2  

0 0 0  
I 

0 0 0  
I 

0 0 0  
0 0 0 
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
I 

0 0 0  
0 0 0  
I 

1 0 4 

0 0 0  
0 0 0  
I 

0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  

0 0 0  
I 
0 0 0  
0 0 0  

I· 

0 0 0  
0 0 0  
I 

0 0 0  
I 

/M ES SA G E TABL E - CARR I AG E  R ET URN 
/ L I N E  FEED 

/ " > "  

I EN D  0 F M S G I N D I CATO R 

/ CARR I A G E  R ET URN 

/ L I N E  F E ED 

/ EN D 0 F M ES SAG E BYT E 

/ A VA I LABL E 

/ T EMPO RARY C P U  R EG I S T ER  S TO RA G E 

/ S EAR C H  I N FO RMAT I O N  S TO RA G E 

/ D I G I T S TO RAG E 
I FO R  O C TAL NUM B ER 

/ R O UT I N E  

/A VA I LABL E 

I A VA l LABL E 

/ CO MMAN D RO UT I N E J UM P  I N S TR UC T I O N  

/ D I R EC T ED J UM P  
/ADDR ES S  

/ T EXT B U F FER PN TR LO W A D DR 

/ T EX T B U FFER P N TR P G  ADDR 

/ L I N E  NUMB ER - LO W VAL U E  

/ L I N E N UMB ER - H I GH VAL U E 

/ T EMP L I N E C O UN T  - LO W VALU E 

/ T EMP L l N E  CO UN T  - H I GH VAL U E  

/ L O W  L I M I T  - L O W  VAL U E  

/ L O W  L I M I T - H I GH VAL U E  

/ H I GH L I M I T - L O W  VAL U E  

/ H I GH L I M I T  - H I GH VALU E  

/ LA S T  P A G E 0 F T EX T B U F FER 

/ T EM P O RARY S T O RAG E LO CAT I O N  

/AVA I LABL E 

I A VA l LABL E 

/ T EM P O RARY S TO RA G E  LO CAT I O N  

/ LO C  2 0 0 UP R ES ER V ED FO R  TX I NP UT B FR  

/ C O MMAN D L O O K  UP TABL E 

I 
3 0 1 /AP P EN D  

0 2 5 
0 0 3  

3 0 3  / C HAN G E  

0 1 1 
0 0 5 
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0 0 1 0 0 6 3 0 4  
0 0 1 0 0 7 2 4 2 

0 0 1 0 1 0  0 0 3  
0 0  1 0 1 1 3 1 1 
0 0 1 0 1 2  1 64 

0 0 1 0 1 3  0 0 4 
00 1 0 1 4  3 1 3  

0 0 1 0 1 5 1 7 5 

0 0 1 0 1 6  0 0 3  
0 0 1 0 1  7 3 1 4  

0 0 1 0 2 0 3 6 5 
0 0 1 0 2 1 0 0 3  
0 0 1 0 2 2 3 2 2  

0 0 1 0 2 3  1 2 2 
0 0 1 0 2 4  0 0 3 

0 0 1 0 2 5 3 2 3  
0 0 1 0 2  6 0 2 2  
0 0 1 0 2 7  0 0 5 
0 0 1 0 3 0  3 2 7  

0 0 1 0 3 1 1 4 6 
0 0 1 0 3 2  0 0 3  

0 0 1 0 3 3 
0 0 1 0 3  5 
0 0 1 0 3 7  
0 0 1 0 42 
0 0 1 0 4 5  
0 0 1 0 4 6  
0 0 1 0 5 0  
0 0 1 0 5 1  

0 0 1 0 5 3 
0 0 1 0 5 4 
0 0 1 0 5 7  
0 0 1 0 6 0  
0 0 1 0 6 1  
0 0 1  0 6 2  
0 0 1 0 6 3  

0 0 1 0 6 6  
0 0 1 0 7 1  

0 0 1 0 7 3 
0 0 1 0 7 6 

0 0 1 1 0  1 
0 0 1 1 0 2 

0 0 1 1 0 3 
00 1 1 0 4 
0 0 1 1 0  5 
0 0 1 1 0  7 

0 0 1 1 1 1  

0 0 1 1 1 2 

0 0 1 1 1 3 
0 0 1 1 1 4 
0 0 1 1 1  5 

0 0 1 1 2 0 
0 0 1  1 2 3 
0 0 1 1 2  6 
00 1 1 2 7 

0 5 6  0 0 0  
0 6 6  1 3 0 
1 0 6  2 7 6  0 0 1 
1 0 6  1 2 3 0 0 1 
3 0 7 
0 3  6 0 1 1 
3 6 5 

0 5 6 0 0 1 
2 7 7  

1 50 1 0 1  0 0  1 

0 60 
0 6 0 
0 60 
0 3 1  
1 1 0 0 5 3  0 0  1 

1 0 6  2 6 4 0 0 1 
0 0  6 3 1 1 
1 0 6  2 0 0  0 0 6 
1 0 4 0 3 3  0 0 1 

0 60 
3 0 7 

0 60 
3 3 7  

0 6 6 1 5 6 

0 5 6  0 0 0  
3 7 0 
0 60 
3 7 3  
3 64 
1 0 4 1 5 5 0 0 0  

1 0  6 2 64 0 0 1 
1 0 6  2 5 6 0 0 1 
3 6 1  
0 0 6 2 40 

3 0 4  
2 4 2 

0 0 3  
3 1 1 

1 64 

0 0 4 
3 1 3  
1 7 5 

0 0 3  
3 1 4  
3 6 5 

0 0 ;3  
3 2 2  

1 2 2 

0 0 3 ' 
3 2 3  

0 2 2  

0 0 5 
3 2 7  

1 4 6 
0 0 3 
I 

I N C M D., LH I 0 0 0 -­

LL I 1 3 0 

C A L  M S G 

CAL C D I N  

LAM 

L D I  0 1 1  
LLH 

LH I 0 0 1 -

LK C M D ..  C ? M  

J T Z  FO UN D 

I NL 

I N L 

I N L 

DC D 
J FZ L K C M D  

I 

ER R .. CAL H DLN 

LA I 3 1 1 <1 
ERP ., CAL P R I N T  

J M P  I N C M D  

I 

FO UN D .. I N L 

LAM 

I N L 

L DM 

LL I 1 5 6 

LH I 0 0 0 -

LMA 
I N L 

LM D 

LL E 
J MP 1 5 5 0 0 0  
I 

B DLN .. CAL H DLN 
C O I N  .. CAL FB Fl..M " 

LLB 
LA I 2 4 0  

- A B  -

/ D EL ET E 

I I N S ER T  

/ K I LL 

/ L I S T 

/ R EA D  

I S  EAR C H  

/ WR I T E 

/ S ET P N T R  T O  C / R ,  L /  F .. > 

/ P R I N T C O MMAN D H EA D I N G  
/ I N P UT T H E C O MMA N D  
/ F ET C H  TH E 1 S T C HA R  

/ S ET N O  • 0 F C MN D C N T R 

/ S ET C MN D TAB L E P N T R  

/ I S  I N P = C M N D  C HAR ? 
/ Y ES .. P R O C ES S C MN D 
/ N O  .. A D V ·  CMN D T B L  P N T R  

/ LA S T  C M N D C HA R C H E C K ED? 
/NO .. TRY A GA I N 

Y ES .. P R I N T ERR M S G  

/ P R I N T C / R ,  L / F 

/ S ET L ET T ER ' I ' FO R O UT P U T  

/ PR I N T  ER R  M S  G 

/R ET URN T O  C M N D M O D E  W I T H O UT 

/ A D V C M N D  P N T R  T O  A D DR O F  C MN D  
/ FET C H  L O  A D DR 0 F C MN D  

I FET C H  P G  A D DR 0 F C NN D  
/ S ET P N TR T O  J UMP I N S TR UC T I O N 

I S ET L O  A D DR 0 F C MN D  

/ S ET P G  A D DR O F C MN D  

/ S ET P N T R  T O EN D  O F  C MN D  I N P 
/ J UMP T O  TH E C M N D  R O UT I N E  

/ P R I N T  C / R ,  L / F 

/ F ET C H  I NP B FR  L I M I T 

/ S ET I NP B FR  P N T R 

/ F I LL l NP B FR  W I TH S PA C ES 



0 0 1 1 3 1  3 7 0 

0 0 1 1 3 2 0 60 

0 0 1 1 3 3 1 1 0 1 3 1 0 0 1 
0 0 1  1 3 6 3 6 1  

0 0 1 1 3 7 1 0 6  0 0 0  0 0 6 

0 0 1 1 4 2 0 7 4 2 2 3 

0 0 1 1 4 4 1 50 1 2 0 0 0 1 

0 0 1 1 4 7 0 7 4 2 0 4 

0 0 1 1 5 1  1 5 0  0 3 3  0 0 1 

0 0 1 1 5 4 0 7 4 2 1 1 

0 0 1 1 5 6 1 5 0  2 3 1 0 0 1 

0 0 1 1 6 1  0 7 4 2 1 6  

0 0 1 1 63 1 4 0 2 0 5 0 0 1 

0 0 1 1 6 6 0 7 4 3 7 7  
0 0 1 1 7 0 1 50 2 1 3  0 0 1 

0 0 1 1 7 3 0 60 

0 0 1 1 7 4 0 6 1 

0 0 1 1 7 5 1 50 1 3 7 0 0 1 

0 0 1 2 0 0  3 7 0 
0 0 1 2 0 1 0 60 

0 0 1 2 0 2 .! 9 .. 4 . 1 3 7 0 0 1 
------ - � -· · -

0 0 1 2 0 5 1 0  6 2 56 0 0 1 
0 0 1 2 1 0  3 6 1  

0 0 1 2 1 1 3 0 7 
0 0 1 2 1 2  0 0 7 

0 0 1 2 1 3  1 0  6 2 5 6  0 0 1 

0 0 1 2 1 6 3 0 1 

0 0 1 2 1 7  2 7 6  

0 0 1 2 2 0 1 5 0 1 3 7 0 0 1 

0 0 1 2 2 3  0 6 1  

0 0 1 2 2 4  0 7 6  2 4 0 

0 0 1 2 2 6 1 0 4 1 3 7 0 0 1 

0 0 1 2 3 1 0 60 

00 1 2 3 2 0 6 1  
0 0 1 2 3 3  1 5 0 1 3 7 0 0 1 

0 0 1 2 3 6 0 0 6 2 4 0  
0 0 1 2 4 0 3 7 0  
0 0 1 2 4 1  1 0  6 2 0 0  0 0 6 
0 0 1 2 4 4  0 60 
0 0 1 2 4 5  3 0 6 
0 0 1 2 4 6  0 4 4 0 0 7 

0 0 1 2 50 1 5 0 1 3 7  0 0 1 

0 0 1 2 5 3 1 0 4 2 3 1 0 0  1 ·  

0 0 1 2 5 6 3 4 6  
0 0 1 2 5 7 0 1 6  2 7 0 

00 1 2 6 1 0 5 6 0 0 0  

0 0 1 2 63 0 0 7 

0 0 1 2 6 4  0 6 6  1 3 4 
00 1 2 6 6 0 5 6 0 0 0  

0 0 1 2 7 0 1 0  6 2 7 6 0 0 1 

0 0 1 2 7 3  0 5 6  0 0 0 

0 0 1 2 7 5  0 0 7  

0 0 1 2 7 6  3 0 7  
0 0 1 2 7 7  2 4 0  
0 0 1 3 0 0  0 5 3 

S P  1 ,  LMA 

I N L 
J FZ S P 1 

LLB 

I N 2 ,  CAL 
C P I 2 2 3  

J T Z B DLN 

R C V<J 
C P I 2 0 4  

J T Z I N C M D  

C P I 2 1 1 

J T Z TAB 
C P I 2 1 6 

J T C R T N 2  

C P I 3 7 7  
J T Z B DC R  

I NL 

DC L 

J T Z I N 2  

LMA 

I NL 
JMP I N 2 

I 

R TN 2 ,  C AL 

LLB 
LAM 

R ET 

I 

B DC R ,  CAL 
LAB 

C P L  

J T Z I N 2 

D C L  

LM I 2 40 
J MP I N 2  

I 

TAB , I N L 
D C L 

J T Z  I N 2  

LA I 2 4 0 
LMA 
C AL P R I N T 

I N L 
LAL 
N D I  0 0 7  
J T Z  I N 2  

J MP TAB 

I 

FB FLM .. L EL  

L B I 2 7 0 
LH I o o o -
R ET  
I 

H DL N , LL I 
LH I o o o-
CAL M S G 
LH I o o o -

R ET 
I 

M S G ,  LAM 
N DA 
R T Z  

FB FLM 

FB FLM 

<J 

1 3 4 

- /o O -

/ I S EN T I R E  B FR  FULL ? 
/ N O , C O N T I N U E  

/ Y ES ,  S ET I NP B FR  P N T R 

/ I NP A C HAR 

/ I N P = C N T ' L S ?  

/Y ES ,  D EL E T E  L I N E I N P UT 
/ I N P = C N T ' L D ?  

/ Y ES , R ET t O  C M N D  M O D E  

/ I N P = TAB ? 
/ Y ES ,  DO TAB FUN C T I O N 

/ I N P = C N T ' L  C HAR < 1'1 ? 

l Y E S ,  R ET T O  CAL L I N G  P G H 
/ 1  N P  = R UB O UT ? 

/Y ES , D EL ET E  C HA R  
/ I S  I N P  B FR FULL ?  

/Y ES · DO N ' T  S T O R E C HAR 

/ N O , S T O R t C HAR 
/ I N C R I NP B FR P N T R  

I G ET N EXT C HAR 

I F ET C H  I N P B FR  L I M I T 

/ R ES ET I NP B FR PN TR 
I FET C H  1 S T C HAR 

/ R ET URN TO CALL I N G P GH 

I F ET C H I NP B FR  L I M I T 

/ AN Y C HAR ' S  S T O R ED Y ET ?  

/ NO , G ET N EX T  C HA R  

/ Y ES , B A C K  UP P N TR 

/ S T O R E A S PA C E 
/ G ET N EX T C HAR 

/ C H EC K  FO R  I NP B FR  FULL 

/ I F  FULL .. I G N O R E TAB 

/ S ET UP S PAC E C HAR I N  A C C 

/ S T O R E  S PAC E I N I N P B FR 
/ P R I N T S PA C E 

/ I N C R  I N P B FR  P N T R  

/ I S  TAB O V ER T O  L I M I T 
/ Y ES ,  I NP N EX T C HAR 

/ N O , C O N T • Y I T H  S PA C ES 

/ S A V E  I N P P N T R 

/ LO A D  I N P B FR  L I M I T  

/ R ES T O R E I NP P N T R  
/ R ET TO C ALL I N G P GM 

/ S ET P N T R  TO C / R , L / F M S G 

/ PR I NT T H E C / R , L/ F 
/ R ES ET PA G E  P N TR 
/ R ET UR N  

I F ET C H  C HAR TO P R I N T 

1 = 0 0 0 ?  

/ Y ES ,  D O N E ·  R ET UR N 



0 0 1 3 0 1 1 0 6 2 0 0  00 6 

00 1 3 0 4 1 0 6  1 4 3 0 0 2  

0 0 1 3 0 7  1 04 2 7 6  0 0 1 

0 0 1 3 12 3 4 6 
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0 0 1 3 1 6 0 6 6 1 6 6 
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0 0 1 3 2 1 0 60 
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0 0 1 3 2 3  3 64 

0 0 1 3 2 4  3 0 7  
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0 0 1 3 3 2  0 6 0 
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0 0 1 3 42 0 60 
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0 0 1  3 4 5 10 6 3 5 5 0 0 1 
0 0 1 3 50 3 2 1 

0 0 1 3 5 1  0 4 0  

0 0 1 3 52 1 0 4 3 5 5  0 0 1 

0 0 1 3 5 5 1 0 6 3 6 7 0 0 1 

0 0 1 3 60 10 6 1 1 1 0 0 2  

0 01 3 63 1 2 0 0 6 6 0 0 1 

0 0 1 3 6 6 0 0 7 

0 01 3 6 7 0 6 6 1 50 

0 0 1 3 71 3 7 5  

0 0 1 3 7 2 0 60 
0 0 1 3 7 3  3 7 5  

0 0 1 3 7 4  0 6 0 

0 0 1 3 7 5  3 7 5  
00 1 3 7 6  3 64 
0 0 1 3 7 7  1 0 6 0 3 6 0 0 2 

0 0 2 0 0 2  1 60 0 2 7  0 0 2  

0 0 2 0 0 5 3 0 7 

0 0 2  0 0 6 3 3 6  

0 0 2  0 0 7 0 4 4 0 0 7 

0 0 2  0 1 1 0 6 6  1 50 

0 0 2  0 1 3 3 1 7 
0 0 2  0 1 4  3 7 0 

0 0 2  0 15 0 60 

0 0 2  0 1 6 3 0 7 

0 0 2 0 17 3 7 1 

0 0 2  0 2 0 0 6 0  

0 0 2  0 2 1  3 7 0 
0 0 2 0 2 2  3 6 3 

0 0 2  0 2 3  0 60 
0 0 2  0 2 4  1 0 4 3 7 7  001 
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C P I 2 5 4 
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DC DNM ,  C AL 

CAL O C T  
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I 
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JMP L O O P  

I 
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/ P R I N T TH E C HAR · 

/ ! N C R  M EM  P N T R  

/ C O N T I N U E  O UT P UT 

/ S A V E  R EG L 

I FETC H O C TAL N O . PA I R  

I S ET S T O RA G E  P N TR 
/ S T O R E  O C TAL PA I R  I N  LO C . 1 6 6 

/ AN D 1 6 7 O N  P G  0 0  

I F ET C H  N EX T  C HAR 

/ C O MMA? 

/ NO , S I N GL E  I NP UT 

/ Y ES , FET C H  2 N D  O C TAL PA I R  

/ S T O R E O C TAL PA I R I N  LO C • 1 7 0 

/AN D 1 7 1 O N  P G  0 0  

/ R ET UR N 

/ C O N V ER T  I NP T O  O C T N O . 

/ S A V E  I N R E G c 

/ C O N V ER T  2 N D  O C T  NQ • AN D R ET 

/ F ET C H  O C TAL D I G I T S 
I F0 R r1 O C TAL N O . I N  R EG B 

/ 1 F I N VAL I D , P R I NT ER R  M S G 
/ R ET UR N 

/ C L EAR D I G I T S TO RA G E  TABL E 
/ B Y  FI LL I N G  W I TH 0 0 0  

/ C H EC K  FO R VAL l D N O · 
I I F  NO T ,  C H EC K  C HA R  C O UN T =  0 

I 1 F VAL l D, MA S K 0 F F  2 60 

/ S T O R E  O C TAL N UMB ER I N  

/ TABL E A T  LO C 1 50 P G 0 0  

/AN D S H I FT O TH ER  N UMB ER S  

/ UP T H R U  TH E TABL E 

/ R ES T O R E A N D  I N C R  I N P P N T R  

I F ET C H  N EX T N UMB ER 



0 0 2  0 2 7  
0 0 2  0 3 0 
0 0 2  0 3 1 
0 0 2 0 3 4  
0 0 2  0 3 5  

0 0 2  0 3 6  
0 0 2  0 3 7  

0 0 2  0 4 1  

0 0 2  0 4 2 
0 0 2  0 4 4 
0 0 2  0 4 6  

0 0 2  0 4 7  
0 0 2  0 5 1  

0 0 2  0 52 

0 0 2  0 5 3 

0 0 2  0 5 4  
0 0 2  0 5 5 

0 0 2  0 5 7 
0 0 2  0 60 

0 0 2  0 6 1  
0 0 2  0 63 
0 0 2  0 6 5 
0 0 2 0 6 6  
0 0 2  0 6 7 

0 0 2  0 7 0 

00 2 0 7 1 

00 2 0 7 2 
0 0 2  0 7 3  

00 2 0 7 4 

0 0 2  0 7 5  

0 0 2  0 7 7  

0 0 2  1 0 1  

00 2 1 0 2 

00 2 1 0 3  

0 0 2  1 0 4 

0 0 2  1 0 5  

0 0 2  1 0 6  

00 2 1 0 7 

00 2 1 1 0 

0 0 2  1 1 1  
00 2 1 1 3 
0 0 2  1 1 4 
00 2 1 1 6  

0 0 2  1 1 7 

002 1 2 1  
00 2 1 2 2 

0 0 2  1 2 3 
002 1 2 4 

0 0 2  1 2 5 

0 0 2  1 2 6  

002 1 2 7 
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00 2 1 3 3 
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2 7 4  
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3 4 6  
0 0 7 

3 0 7 

0 7 4 2 60 
0 63 
0 2 4  2 7 0 
0 0 4  2 0 0  
0 0 7 

0 0 4  0 0 1 

3 7 0 

0 0 3  

0 60 
3 0 7 
0 0 4  0 0 1 
3 7 0  
0 0 7  

0 6 6 1 40 
0 5 6 0 0 0  
3 1 7  
0 60 
3 2 7  

0 60 
3 3 7  
0 60 

3 4 7  
0 0 7 

0 6 6  1 4 0 
0 5 6  0 0 0  
3 7 1 
0 60 
3 7 2 

0 60 
3 7 3 

0 60 
3 7 4 

0 0 7 

0 6 6  1 5 2 

3 0 7 

0 7 4 0 0 4 
0 2 3  
0 4 4 0 0 3  
0 1 2  
0 1 2  

3 1 0  

0 6 1  
3 0 7  
0 0 2  

0 0 2  
0 0 2  

2 0 1 

3 1 0 
0 6 1  
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I 
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C P l 2 60 

R T S  
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I 
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LMA 
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I NL 

LAM 
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LMA 
R ET  
I 
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l N L 

L C M  
l NL 

L DM 
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L EM 
R ET 
I 
S V 1 40 "  LL I 1 4 0 
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S VB E.. LMB 

I NL 

LM C 
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LM D 
l NL 
LM E 
R ET 
I 
o c r ,  LL I 1 52 

LAM 

C P I 0 0 4  

R FS 

N D I  0 0 3 -
RR C 

RR C 
LBA 
DCL 

LAM 
RL C  

RL C 

RL C 

ADB 

LBA 
DCL 

- 5 1  -

/ 1 �  C HAR C O UNT = 0 ?  

/ Y ES .,  ?R l NT ERR M S G 
/ N O ., S ET R EG E AN D R ET URN 

/ I S C HAR A VAL I D  N UMB ER ?  

/ I F NO T .,  R ET W I TH S FLA G S ET 

/ I F SO , R ET W I TH S FLAG R ES ET 

/ I N C R  C O N T EN T S O F  M EM  L O C 
/ R ES T O R E  M EM L O C 

/ I F NO CARRY"' R ET UR N  

I El. S  E., FET C H  N EX T  L O C 

/ I N C R  M EM  LO C 

/ R ES T O R E M EM  LO C 
/ AN D  R ET UR N  

/ S ET P N T R  T O  LO C 1 4 0 P G  0 0  

/ L O A D  R EG B THR U R EG E 
I FRO M M EMO RY 

/ R ET UR N  

/ S ET P N T R  T O  LO C 1 4 0 P G  0 0  

/ S A VE R EG B THR U R EG E 
/ I N  M EMO RY 

/ R ET URN 

/ S ET P N TR TO 3 R D  D I G I T 

/ I S D I G I T > 3 '?  
/ Y ES ,  R ET W I TH S FLA G R ES ET 
/ C L EAR CARRY 

/ P O S I T I O N D I G I T 
/ SA VE I N  R EG B 

/ D EC R  P N TR 

I F ET C H  N EX T  D I G I T 

/ PO S I T I O N  D I G I T 
/ A D D  TO R EG B 

/ SA V E I N  R EG B 

/ D EC R  PNTR 



0 0 2  1 3 4 

0 0 2  1 3 5 

0 0 2  1 3 6 

0 0 2  1 3 7 

0 0 2 1 4 1 

0 0 2  1 4 2 

3 0 7 

2 0 1 

3 1 0  

0 0 6 2 0 0  

2 4 0  

0 0 7 

0 0 2 1 4 3  0 60 

0 0 2  1 4 4 0 1 3  

0 0 2  1 4 5 0 50 

0 0 2  1 4 6  0 0 7  

0 0 2  1 4 7 

0 0 2 1 50 

0 0 2  1 5 1  

0 0 2  1 5 4 

0 0 2 1 5 5 

0 0 2  1 5 6 

0 0 2  1 5 7 

0 0 2  1 60 

0 0 2  1 62 

0 0 2  1 63 

0 0 2 1 64 

0 0 2  1 66 

0 0 2  1 6 7 

0 0 2  1 7 0 

0 0 2  1 7 1  

00 2 1 7 2 

0 0 2  1 7 3  

0 0 2  1 7  5 

0 0 2  1 7 6 

0 0 2  2 0 1 

0 0 2 2 0 3  

0 0 2  2 0 4  

0 0 2  2 0 5 

00 2  2 0 6 

0 0 2  2 0 7 

0 0 2  2 1 2  

0 0 2  2 1 3  

0 0 2  2 1 6 

00 2 2 1 7 

0 0 2 2 2 0  

0 0 2  2 2 1 

00 2 2 2 3  

0 0 2  2 2 5  

0 0 2  2 2 7  

0 0 2 2 3 1 

0 0 2  2 3 3  

00 2 2 3 4  

0 0 2 2 3 5 

0 0 2 2 3 7 

0 0 2  2 40 

0 0 2  2 4 2 

0 0 2  2 4 3 

0 0 2  2 4 6  

0 0 2  2 4 7  

3 0 4  

2 7 1  

1 1 0 1 5 6 0 0 2  

0 40 

3 0 4 

0 1 1  

2 2 1 

0 6 6 1 7 3 

3 7 0 

3 2 0 

0 6 6 1 60 

0 1 0  

2 0 7  

0 0 3  

0 60 

3 0 7 
0 6 6 1 7 2 

2 7 7  

1 50 2 7 2 0 0 2 

0 6 6 1 60 

0 0 7 

3 5 3 
3 64 

3 0 7 

1 0 6  1 4 3 0 0 2 

2 4 0 

1 1 0 2 0 6 0 0 2 

3 4 6  

3 3 5 

0 0 7 

0 4 6  0 0 4 

0 3 6  0 0 7 

0 6 6  1 64 

0 5 6  0 0 0  

0 7 6 0 0  1 

0 60 

3 7 5 

0 6 6 1 6 7 

3 0 7 

0 6 6  1 65 

2 7 7  

1 1 0 2 5 4 0 0 2  

0 60 

3 0 7  

LAM 

ADB 

L.BA 

L.A I 2 0 0  

N DA 

R ET 

I 
I NM EM ., I N L. 

R FZ 

I N H  

R ET 

I 

C K O V., L.A E 

C P B  

J FZ N C HR 

I N E 

l.A E 

N C HR .,  D C B  

S UB 

L.L l 1 7 3  

L.MA 

LCA 

1.1. I 1 60 

I N B 
ADM 
R FC 

I N l. 

LAM 

LL I 1 7 2 

C P M  

J T Z  0 FL. 
LL I 1 60 

R ET 
I 
I 
Z l. O K .,  LH D 

LL. E 

Z L 1 " LAM 

CAL. I NM EM  

N DA 

J FZ Z L 1 

L. EL.  
L DH 
R ET 

I 
FN D., L EI 0 0 4 

L. D I  0 0 7 ....... 

L.L. I 1 64 

LH I o o o -_.  

LM I 0 0 1 

I NI.. 
L.MH 

FD 1 "  L L. I 1 6 7  

LAM 

l.L. I 1 6 5 

C P M 
J FZ FD2 

I NL 

LAM 
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/ FE T C H  LA S T  D I G I T  

/ A D D  TO R EG B 

/ S TO R E FI NAL. NO . I N  R EG B 

/ S ET S FLA G TO I N D I CA T E  

/ T HAT TH E NO . VA S VAL I D 

/AN D R ET URN 

/ I N C R LO A DDR 

/ R ET I F  NO T Z ERO 
I I N C R PA G E  R EG 

/ R ET T O  CALL I N G  P GM 

I FET C H I NP P N T R  

/ I S I NP A BLANK 1. I N E? 

/ NO .,  C O N T I N U E  

/ Y ES .,  S ET O UP  O N E  S P A C E 

/ D EC R I NP B FR L I M I T 
/ CALC · C HAR C O UN T + 1 

/ S ET PNTR TO TBL. A R EA 

/ S A V E C HAR C O UN T+ 1 
/ SA V E  C HAR C O UN T + 1 I N  R EG C 

/ S ET P N TR T O  TX B FR  P N T R  

/ I N C R  I NP B FR  L I M I T 

I A D D  C C + l TO T X  B FR P N T R  

/ R ET O N  N O CARRY 

I FET C H TX B FR  PA G E  P N T R  

/ S ET P N T R  T O  PA G E  L I M I T 

/ I S  C UR  PA G E = LA S T  A VA I L? 
/ Y ES .� P R I NT O V ER FLO W  ERR O R  

/ N O ., S ET P N T R  T O  T X  B FR  P N T R  

/ R ET UR N T O  CALL I N G  P G M  

/ S ET P N T R  T O  TX B FR  

/ FET C H  C HAR FRO M TX B FR  

/ l N C R  T EX T B FR  PN TR 
/ I S  C HAR = 0 0 0 ?  

/ N O ., TRY N EX T  C HAR 

/ Y ES .,  SAV E TX B FR P N T R  

/ R ET UR N T O CALL I N G  P G M 

/ S ET S TART O F  TX B FR  P N T R  

/ S ET P N TR TO L I N E  C O UN T  

/ S ET L I N E  C O Ul-I T T O  0 0 0  0 0 1 

/ S ET P N TR TO 1.0 L I M I T 
/ FETC H 1.0 L I M I T  

/ S ET P NTR TO L I N E  C O UNT 
/ I S L I N E  C O UN T  = LO L I M I T? 

/ NO .,  FI N D  S TAR T 0 F N EX T L I N E  

/ C H EC K  O T H ER  HAL F 0 F C O UN T  



0 0 2  2 50 

0 0 2 2 5 1  

0 0 2 2 5 2 

0 0 2  2 5 3 

0 0 2  2 5 4 

0 0 2  2 5 7 

0 0 2  2 6 1 

0 0 2  2 6 3  

002 2 64 

0 0 2  2 6 7 

0 0 2  2 7 2  

0 0 2  2 7 5  

0 0 2  2 7 7  

0 0 2  3 0 2  

0 0 2  3 0 3 

0 0 2  3 0 4  

0 0 2  3 0 5 

00 2 3 0 6 

0 0 2  3 0 7 

0 0 2  3 1 0  

00 2 3 1 1 
00 2 3 1 2  

0 0 2  3 1 5 
0 0 2  3 1 6 
0 0 2  3 1 7  

0 0 2  3 2 0 

0 0 2  3 2 1 

00 2 3 2 2  

0 0 2  3 2 4 
0 0 2  3 2 6  

0 0 2  3 2 7  

0 0 2  3 3 0  
0 0 2  3 3 1 

00 2 3 3 2  

0 0 2  3 3 3  
00 2 3 3 4  

0 0 2  3 3 5  

0 0 2  3 3 7  
0 0 2  3 4 1  
0 0 2  3 42 

0 0 2  3 43 

0 0 2  3 4 4  

0 0 2  3 4 6  
0 0 2  3 4 7 

00 2 3 50 

002 3 5 1  
0 0 2  3 52 

00 2 3 54 

0 0 2  3 5 5  

0 6 1  

0 6 1 

2 7 7  

0 5 3 

1 0 6  2 0 4  0 0 2  

0 5 6  0 0 0  

0 6 6 1 64 
3 0 7 

1 0 6  0 4 7 0 0 2  

1 0 4 2 3 5  0 0 2  

1 0  6 2 6 4  0 0 1 
0 0  6 3 0 2  

1 0 4 0 7 3 0 0 1 

3 5 3 

3 64 

3 0 7 

3 5 1  

3 62 

3 7 0 

0 0 7  

0 2 0 

1 1 0 3 1 6  0 0 2  

0 1 0  

0 40 

0 1 3  

0 3 0  

0 0 7 

0 6 6 1 6 6 
0 5 6 0 0 0  

3 0 7 

2 40 
0 1 3  

0 60 

3 0 7 

2 40 

0 0 7  

0 6 6 1 62 

0 5 6  0 0 0  

3 0 7 

2 40 

0 0 7 

0 2 4  0 0 1 
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/ US ER D E FI N ED I N P UT RO UT I N E  
/ FO R  B UL K  S TO RA G E D EV I C E  

/ US ER  D E F I N ED O UTP UT R0 UT 1 U E 
/ FO R  O P ERAT O R ' S  D I S P LAY D EV I r F  

I US ER D E FI N ED 0 UTP UT P O  �J T X N E  
/ FO R  B ULK S T O RA G E D EV I C E  

O P ERAT I N G  TH E ED I TO R  P RO GRAM 

TH E R EAD ER WHO HAS S T U D I ED TH E PR ES EN TA T I O N O F  i H E VAR I O U S  RO UT I N ES 
THAT MAK E UP T H E D ES C R I B ED ED I T O R P RO GRAM S HO UL D  HA V E  L I T TL E  D I F F I C UL T Y 

OP ERAT I N G  TH E PRO GRAM · O P ERAT I ON C O N S I S T S  O F  S I MPLY I NP UT T I N G  C C MMAN D S  
WH EN TH E ED I T O R  I S I N - iH E " C O M M AN D  MO D E" AN D EN T ER I N G  TH E D ES I R ED . .  T f.Y T " 
WH EN T H E  P R O GRAM I S  EX EC UT I N G A C O MMAN D T HA T  EXP EC T S  T EXT TO B E  P R O C E�, S ­
ED I 

I T  I S  AS S UM ED T HAi iH E FI R S T T I M E iH E PRO GRAM I S LO A D ED I N TO N EM O RY 
THE US ER W I LL UT I L I Z E  S O M E  S O R T  O F  MANUAL S Y S T EM ·  < HO P E FUL14Y S O M ET H I N G  
ALO N G TH E L I N ES O F  A K EYB O AR D  LOA D ER  PR O GRAM RAT H ER THAN TO G G L E S W 1 T C ;-i ­
£S I  > I T  G O ES PRAC T I CALLY V I THO UT S AY I N G THAT O N E  WO UL D  EXPEC T THAi A L ­
MO S T  TH E F I R S T  T H I N G O N E S HO UL D  DO WH EN TH E PRO GRAM HA S FI R S T  B EEN LO A D ­
ED I S T O  MAK E S O M E  SO R T O F C O PY O F  TH E O BJ EC T  C O D E  O N  A B UL K  S TO RA G E D E ­

VI C E  S O  THAT iH E  P R O GRAM C AN B E  EAS I LY L O A D ED I N TO TH E C O MP UT ER TH ER E ­
AFT ER !  < TH I S WO UL D  NAT URALLY B E  AP PRO P R I AT E  FO R  THE US ER P RO V I DED I/ O  
ROUT I N ES THAi W I LL B E  US ED W I TH T H E ED I TO R  PRO GRAM i O O ! >  

AS M EN T I O N ED P R I O R TO iH E PR ES EN TAT I O N O F  TH E A S S EMBL ED L I S T I N G , TH E 
PROGRAM I S S T AR T ED BY D I R EC T I N G  TH E C O MP UT ER i O  J UM P TO LO C AT I O N 0 3 3  O N  
PAG E 0 1  AN D  P LAC I N G TH E C O M P UT ER I N  TH E NO RMAL PRO GRAMM ED O P ERA T I O N R UN 
MO D E .  O N C E TH E PRO GRAM H AS B E EN S TAR T ED, D I R EC T I VES TO iH E P R O GRAM AR 2 
I S S UED V I A  TH E O P ERATOR ' S  I NP UT D EV I C E ·  FO R  THO S E  THAT MAY HAV E S K I MH ED 
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OVER TH E  P R ES EN TAT I O N S  0 F TH E RO UT I N ES AN D G EN ERAL I N FO RMA T I O N  P RO V I D ED 

I N  T H I S MAN UAL , S O M E EXAMP L ES O F  TH E PRO GRAM ' S  TYP I CAL O P E:RA T I O N  W I LL B E  

PR ES EN T ED N EX T • 
-

NO T E :  I N  TH E FO LL O W I N G  PR ES EN TAT I O N T H E ABBR EV I AT I O N C / R  W I LL B E  

US ED FO R A CARR I A G E  R ET URN AN D  " C TRL / X "  FO R  A C O MB I NAT I O N  0 F A " C O N TR O L 

CltARAC T ER "  EN TRY O N  TH E O P ERATO R ' S I NP UT D E VI C E . O P ERAT O R  I NP UT S W I LL 

BE UN D ERL I N ED, PRO GRAM R ES P O N S ES - W I LL N O T B E  UN D ERL I N ED .  

WH EN TH E PRO GRAM I S  F I R S T  S TAR T ED TH E " CO MMAN D MO D E" S YMB O L  W I LL B E  
DI S PLAY ED . 

> 

TH E F I R S T  C O MMAN D G I VEN WH EN TH E PRO GRAM I S  I N I T I ALLY S TAR T ED S H O UL D  B E  
A "K I LL .. C O MMAN D . TH I S C O MMAN D E FF EC T !  VELY " C L EAR S "  TH E MA I N  T EX T B U F­
FER AN D  S ET S UP TH E UP P ER BO UN DARY VAL U E  FO R  TH E  T EX T B U F'FER · 

K < C TRL / L ) 

> 

TH E " > " I S S U ED BY T H E  PRO G RAM toLL O V I N G  TH E "K I LL "  C O MMAN D I N D I C A T ES T H E 
PRO GRAM HAS EX EC UT ED T H E C O MMAN D AN D I S  BACK I N  TH E  C O M MA N D  M O D E  AWA I T ­

ANO TH ER  C O MMAN D .  TO B EG I N  PLAC I N G  T EX T I N TO TH E T EX T  B U F FER < S UC H  A S  A 

S O UR C E L I S T I N G FO R  A C O MP UT ER P R O GRAM> O N E  WO UL D  I S S U E TH E "AP P EN D" CO M ­

MAN D  AN D  S TART ENT ER I N G  T EX T :  

A < C T R L/ L ) 

/ T H I S I S  A S AMP L E C C / R > 
/ O F P R O GRAM ED I T I N G ( C /R ) 

O R G 0 0 0  O O O C C / R ) 
S TAR T "  I NP O C C/ R ) 

LMA < C /R ) 

R S T  O < C / R ) 

EN D C C / R ) 

WH EN TH E O P ERAT O R  VAS FI N I S H ED EN T ER I N G T EX T AND WAN T ED TO C HAN G E  FRO M 

TH E T EXT EN T ER I N G MO D E  BACK T O  TH E  C O MMAN D M O D E.. TH E O P EAA TO R  WO UL D UT -

I L I Z E  T H E  " C O N TR O L  D" C O MB I NAT I O N .  TH E PRO G RAM WO UL D R ES P O N D  B Y  D I S -

PLAY I N G : 

> 

TO EXAM I N E  T H E C O N T EN T S 0 F TH E T EXT B U F FER AT TH I S T I M E, TH E O P ERATO R 

C O UL D  1 S S U E T H E  " C O MPL ET E  L I S T "  C O MMAN D BY EN T ER I N G :  

L < C TRL/ L ) 

THE P R O GRAM WO UL D  R ES P O N D BY D I S PLAY I N G :  

/ THI S I S  � SAMPL E 

/ O F PRO G RAM ED I T I N G 

OR G 0 0 0  0 0 0  
S TART, I NP 0 

LMA 

R S T  0 
EN D  

> 
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THAT I s , I T  W O UL D  D I S PLAY TH E EN T I R E  C O N T EN T S  O F TH E T EXT B U F F ER  AN D 

TH EN T H E S YM B O L  I N D I C AT I N G  I T  HA D R ET URN ED BACK T O  TH E " C O M MAN D MO D E . " 

I F, FO R EXAMPL E, T Ht O P ERAT O R  D EC I D ED T O  S AY, I N S ER T  AN I N S TR UC T I O N  
I N  TH E S O UR C E L I S T I N G B EI N G  P R EP AR ED W I TH T H E ED I TO R P R O G RAM, TH EN  O N E  
C O UL D  US E T H E " l N S  ER T "  C O MMAN D  TO DO S O M ETH I N G  S UC H  A S : 

I 0 6 < C TRL / L ) 

I NL < C I R )  
< CTRL / D )  

> 

TH E ABO V E  W O UL D  R ES UL T  I N  " I N L " B EC O M I N G L I N E  S I X  I N  TH E ED I T O R B U F F ER · 
< N O T E  WH EN S P EC I FY I N G  TH E L I N E N UMB ER I N  TH E C O MMAN D  HO W TWO N UMB ER S 

MUS T B E  US ED . HO W EVER ,  L EA D I N G  Z ERO S  I N  A GRO UP O F  N UMB ER S  AR E NO T R E-
Q U I R ED · > O N E M I G H T  D ES I R E T O  V ER I FY TH E I N S ER T I O N  O F  TH E N EW  L J N E  BY 
R EQ U ES T I N G A PAR T I AL L I S T I N G  O F  T H E  T EX T  B U FFER : 

L 0 s , o l O < C TRLI L > 

LMA 
I NL 

R S T  0 
EN D  

> 

S UPP O S E  AT TH I S T I M E, T H E  O P ERAT O R  D EC I D ED T O  C HAN G E TH E " R S T 0 "  I N -
S TR U C T I O N I N  T H E L I S T I N G  T O  "R S T  2 • "  O N E  C O UL D  US E TH E " S EAR C H "  CO MMAN D 
TO I MP L EM EN T  T H E  C O RR EC T I O N :  

S 0 7 < C TR L I L > T 

RST 2 C C IR > 

> 

O R ,  THAT O N E D EC I D E TO C HAN G E  TH E " LMA" I N S TR UC T I O N  TO "I.,.MB · "  O N E  

C O UL D US E T H E  " C HAN G E" C O MMAN D AT T H I S P O I N T •  

> 

C 0 S < C TRL/L ) 
LMB < C IR > 
< C T RL / D )  

TH E O P ERAT O R  T H EN M I GHT A S K  FO R  A FI NAL L I S T I N G  TO V ER I FY TH E R E ­
VI S I O NS : 

L < C TRL/L ) 

/T H I S I S  A S AMPL E 
/ O F  P R O GRAM ED I T I N G  

O R G  0 0 0  0 0 0  
S TAR T "  I NP 0 

LMB 
I NL 
R S T  2 

EN D  

> 
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W I T H  T H E S O URC E L I S T I N G  F I NALLY P R EPAR ED A S  D ES I R ED, TH E O P ERA T O R 
C O UL D  T H EN U S E T H E " WR I T E" C O MMAN D TO P LAC E T H E C O NT EN T S  O F  T H E T EX T 
B U F F ER  O N  AN EXT ERNAL S T O SA G E D EVI C E  FO R LAT ER US E < SAY BY AN A S S &�BL ER 
P R O G RAM > O R  LAT ER R ECALL BAC K I N T O  T H E ED I T O R ' S T EXT B U F F ER · 

T H E  EXAMPL ES O N  T H E  LAS T S EVERAL P A G ES DO N O T C O V ER  ALL T H E P O S S I B L E  
OP ERAT I O NAL CAPAB I L I T I ES O F  T H E ED I T O R  P R O GRAM , B U T  TH LY DO S ER V E  A S  A 
D D10N S TRAT I ON O F  TH E TYP ES O F  O P ERAT I O N S  O N E MAY P ER FO R M ·  A Q U I C K  R E F-
ER EN C E S UMMARY O F  T H E VAR I O US O P ERAT I O N S  I S  P R O VI D ED A S  AN APP EN D I X T O  
TH I S MANUAL · 

O T H ER  US ES FO R AN ED I TO R  PRO GRAM 

B ES I DES T H E RAT H ER O B VI O U S  US ES O F  US I N G  AN ED I T O R  P R O GRAM TO P R E­
PAR E T EXT < TH I S MAN UAL WAS PR EPAR ED U S I N G AN ED I T O R  P R O G RAM > AN D TO P R E ­
PAR E S O URC E  L I S T I N G S  < THO S E S HO WN H ER EI N  W ER E  P R EPAR ED US I N G  A N  ED I TO R  
P R O G RAM TO O ) ,  AN ED I T O R P R O GRAM CAN S ER VE A S  A VALUABL E " B A S E" FO R  A 
W I D E VAR I ETY O F  P RO GRAM S · I N  FAC T ,  I T  CAN B E  T H E  S TAR T I N G  P O I N T FO R  AL -
M O S T  ANY K I N D  O F  T H E P R O GRAM WH ER E  A LAR G E  AM O UN T  O F  ALPHAN UM ER I C  DATA 
N EEDS TO B E  EN T ER ED I N T O  TH E C O MP UT ER •  O N C E T H E  I N FO RMAT I O N  I S  I N T H E 
MA I N  T EXT B U F F ER  O N E MAY WR I T E  tH E DATA O UT T O  TH E  B ULK S TO RA G E  D EV I C E 
AND HA V E  I T  P RO C ES S ED BY ANO TH ER P R O GRAM < S UC H  A S  AN A S S EMBL ER P R O G RAM > · 
OR , ON E CAN L EA V E  T H E  DATA I N  TH E T EX T B U F FER AN D  LO A D  I N  ANO TH ER PRO ­
GRAM < W I THO UT D I S T URB I N G  T H E T EX T B U F F ER  AR EA >  THA T W I LL P ER FO RM FUR TH ER 
OP ERAT I O N S  O N  TH E DATA I N  T H E T EX T BU F FER · O F  C O UR S E, I F  O N E  HA S ENO U G H  
MEMORY I N  A S Y S T EM , O N E C O UL D  EVEN HA VE A N  ARRAN G EM EN T WH ER EBY TH E ED I T ­
OR PRO GRAM , T H E  T EXT B U F F ER  AR EA, AN D ANO T H ER O P ERA T I NG P RO G RAM W ER E  AL L  
I N  T H E  C O MPUT ER A T  T H E S AM E T I M E . 

'WHAT K I N DS O F  O TH ER O P ERAT I ON S  C O UL D  O N E P ER FO RM O N  T EX T I N  T H E T EX T 
BU ffER? H ER E  AR E S O M E  I D EAS .  

T EXT I N T H E T EXT B U F F ER  C O UL D B E  FUR TH ER PRO C ES S ED BY A P R O G RAM THA T 
'WO UL D "J US T I FY" T H E T EXT S O  THAT EA C H  L I N E  WA S TH E SAM E L EN G TH •  TH I S  I S  
O FT EN  D ES I RABL E I F  O N E 'WAN T S  T O  P R EPAR E N EAT LO O K I N G  R EPO R T S  • T H E PRO -
C ES S  I S  N O T  T O O D I FFI C UL T • O N E D EVEl.O P S  A FE'W BAS I C  AL G O R I TH M S  FO R PRO ­
C ES S I N G  EAC H L I N E  O F  T EX'r WH I C H D I C TAT E WH EN S PAC ES SHO UL D  B E  I N S ER T ED 
IN A L I N E  SO THAT EACH L I N E EN DS AT TH E  SAM E LO CAT I O N  • 0 F CO UR S E, TH ES E 
ALG O R I THM S MAY R EQ U I R E  TH E O P ERAT O R  T O  FO LLO 'W A FEW R UL ES - S UC H  AS MAK ­
I NG S UR E  THAT T H E  I N I T I AL T EX T ENTR I ES AR E W I TH I N  A C ERTA I N  RAN G E .  FO R  
I N S TANC E, O N E M I GHT S ET T H E  R UL E  THAT I F  A L I N E  O F  T EXT I S  NO T B ETW EEN 
� AN D 72 C HARAC T ER S THAT N O  AT T EMP T  AT J US T I FI CAT I O N  I S  TO B E  MA D E  BY 
TH E J U S T I FY I N G  PRO GRAM . < T H I S 'WO UL D S T O P T H E PRO G RAM FROM A T T EM P T I N G TO 
JUS T I FY A PAR T I AL L I N E. AT T H E  EN D  O F  A PARAGRAPH • >  O N E  C O UL D  TH EN PRO ­
C EED T O  ES TABL I S H S O M E R UL ES FO R  TH E J U S T !  FY I N G  J:> RO G RAM TO O P ERAT E  UN D ER 
S UCH AS T H E FO LLO W I N G . 

THE J US T I FY I N G PRO GRAM S H O UL D  N O T I N S ERT S PAC ES FO R  T H E P URPO S ES 0 F 
JUS T I FY I N G  A L I N E  P R I O R T O  TH E FI R S T  " PR I N T I NG "  C HARAC T ER ·  TH I S  I S  DO N E  
SO THAT TH E B EG I NN I N G L I N E  0 F A PARA GRAPH MAY B E  I N D EN T ED BY TH E O P ERA ­
TOR 'W I THO UT TH E  J US T I FY I N G  PRO G RAM LAT ER UP S ET T I N G TH E F I R S T  L I N E  FO R -
MAT • T H EN ,  O N E M I GHT S ET UP R UL ES FO R S CANN I N G  A L I N E  FO R  P UN C T UAT I O N 
MARKS . S U C H  P O I N T S  C O UL D  B E  US ED AS TH E PR I MARY P LAC ES A T  'WH I C H TO HAV E  
TH E J US T I FY I N G  P R O G RAM I N S ERT S PAC ES I F  N E ED ED .  C A  GO O D  RUL E TO APPLY 
HERE I S  TO ALWAYS T ES T  TH E N EXT C HARAC T ER  A FT ER  A P UN C T UA T I O N MARK TO 
S EE I F  I T  C O N TA I N S  A S PAC E I  l F N O T ,  TH EN TH E PRO GRAM SHO UL D  NO T  A T T EMP T 
TO J U S T I FY  AT THAT P O I NT AS A " • " M I G H T  B E  PAR T O F  A GRO UP O F  D I G I T S  I N  
A NUMB ER THAT C ON TA I N ED A D EC I MAL PO I NT O R  A P ER I O D I N S I D E  A PAR EN -
TH ES I S .  ( S UC H  AS I LLUS TRAT ED I N  TH I S  C O MM EN T • > 
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ON E MAY T H EN D EV EL O P  RUL ES FOR TH E J US T I fY I N G  PRO GRAM T O  FO LLO W I F  
VAL I D  P UN C T UAT i O N MARKS AR E FO UN D  I N  A L I N E . · � FO R  I N S TANC E� O N �  C O UL D GO 
ALONG T H E  L I N ES  O F  D I VI D I N G  ALL TH E SPAC ES · -R � UI R ED TO J US T I fY TH E L I N E  
B ETWEEN TH E .  NUMB ER 0 F P UN C T UAT I O N MARK S I N  TH E L l N E . FO R  EXAMPL E, I F  A 

L I N E HAD TWO VAL I D  PUNCTUAT I ON - MARKS < S UC H AS T H E  P� EVI O US L I N E> ANO . O N E  
NEED ED TWO S PAC ES TO J US T I FY  TH E L I N &  O N E C O UL D  HAV E TH E P RO GRAM I N S ER T 

ON E S PAC E A FT ER  EAC H P UN C T UAT I ON MARK. FO R  CAS ES WH ER E  TH E D I VI S I O N R E­
S ULTS I N  O DD VAL U ES "  O N E .  CAN - ES TABL I SH A PR I O R I TY R ELAT I O NS H I P  < S UCH AS 
A " • "  ALWAYS G ETT I N G AN EXTJ!lA S PAC E O V ER A C O MMA, O R  tH E FI R S T "  OR M I D ­
DL E:; OR LAS T P UN C T UAT I O N MARK B EI N G TH E EX TRA SPAC E I N S ER T I O N P O I NT >  • - I N  

CAS ES WH ER E  A L I N E  HAS NO P UN C T UAT I O N MARKS B UT . N E EOS J US t i  FI CAi' I O N " "O N E 

CAN D I C TAT E PRO GRAM RUL ES S UC H  AS I N S Elt T I N G  SPAC ES A FT ER tv �Y - O D D  O R  
EV EN  WORD · H O W EV ER "  S UC H  A S I MP L E  RUL E - CAN CR EAT E T EXT W I TH A S K EW ED 

APP EARAN C � .  A MOR E S O P H I S T I CAT ED APPR OACH I S T O  S TA G G ER TH E PATT ERN S O  
tHAT ON E S UC H  L I N E  HAS EXTRA S PAC ES I NS ERT ED A FT ER  O DD NUMB ER ED W O R DS 

AN D  TH E N EXT A FT ER EV EN NUMB ER ED WO R D S  • O R  TO ALT ERNAT ELY I N S ERT S PAC ES 

N EAR  TH E M I DDL E O F  A L I N &  TH EN TO WAR DS AL T ERNAT I N G  END S  O F  iH E L I N ES • 
. - -

BY N O W  T H E R EAD ER  S HO UL D B E  ABL E T O  UN D ER S TAN D TH E C O NC EP T  O F  D EV EL ­
OP I N G A J US T I FY I N G  PRO GRAM •  . S UC H  A PRO GRAM C O UL D  . B E  D EV ELO P ED A S  AN 

OutP UT RO UT I N E  O F  TH E ED I TOR PRO GRAM PR ES EN T ED.. O R AS AN ENT I R ELY S EPA ­

RAT E PRO GRAM THAT M I GHT PRO C ES S  T EXT FR O M  TH E BULK S T O RA G E  D EV I C E . O R ,  

AN ENT ERPR I S I N G  P RO GRAMM ER J US T  M I GHT TACKL E S UCH A PROJ EC T BY - 1 N CO RP O R �  

AT I NG I T  I NTO TH E S TR UC T UR E O F TH E ED I T O R  PRO GRAM I T S EL F  < AS FA C H  L I N E  
O F - T EXT I S  I NP UT T ED A FT ER  ALL , EACH L I N E  O F  T EX T  I S  R ES I D I N G  I N  tH E 
INP UT T EXT S U FFER WH I C H PRO V I D ES  A S U I TABL E PLAC E FO R  FuRTH ER PRO C ES S I N G  

B EFOR E I T  I S  TRANS FERR ED TO T H E MA I N  T EXT B U F FER > ! I N ANY EV ENT, tH E 
R EADER CAN O BS ER V E  TH E LAS T FEW J US T I FI ED PARA GRAP H S  T O  G ET AN I D EA O F  
WH ETH ER S UC H  CAPAB I L I TY I S APP EAL I N G  T O  TH E I N D I V I DUAL AN D  P O S S I BLY 

WORTH WO RK I N G  T O WAR OS I 
-

AN ED I TO R  PRO GRAM C AN B EC O M E TH E I NP UT  P R O GRAM FO R D EV ELO P I N G  A SYS -

T EM  THAT US ES A DATA BAS E FO R  S O M E  P uRPO S E • FO R  EXAMPL E, O N E - C O UL D  U S E 
AN ED I TOR T O  C R EAT E  LAR G E  FI L ES  O F  NAM ES AN D ADDR ES S ES • S UC H  FI L ES  
M I GHT - LAT ER B E  P R O C ES S ED BY - ANO T H ER  P R O GRAM FO R  A VAR I ETY O F  P URP O S ES · 

Wl TH TH E I NT I MAT E KNO WL ED G E  O F  HO W TH E ED I T O R  PR O GRAM - O P mAT ES A FT ER  . .  

R �DI N G  TH I S - P UBL I CAT I ON ,  O N E - S HO UL D  B E  I N  A P O S I T I O N  TO UN D ER S TAND H O W  
A FEW S I MPL E T ECHN I Q U ES  CAN B E  US ED TO C O UPL E  TH E SAS I C  CAPAB I L I T I ES I N  
W I TH O TH ER PRO GRAM S • 

-

S UPPO S E� FO R  I LLUS TRAT I O N ,  THAT O N E  N EED ED T O  D EV ELO P A LAR G E  BAS E 

O F  NAM ES AND AOOR ts S ES AN D - P ER I O D I CALLY WAN T ED  TO S AY ,  P R EPAR E A MA I L I N G  
L I S T  C O MPO S ED O F  S EL EC T ED I N D I VI D UALS · l i  I S O B VI O US THAT TH E EO I TO R ­

P�O GRAM MAY B E  US ED T O  CR EAT E - BLO CKS O F  S UC H  NAM ES AND ADDR ES S ES SY S I M ­

PLY ENT ER I N G  T H EM I NTO TH E T EXT BU FFER AN D TH EN TRAN S FERR I N G TH EM  TO tH E 
SYS T EMS B ULK  S TO RAG E D EVI C E  S UCH AS A MAGN ET I C  TAP E UN I T •  ANO TH ER PRO -

GRAM C O UL D  TH EN B E  US ED tO FURT H ER P RO C ES S T H E  NAM ES A� D- ·ADDR ES S ES ·  
HO W EV ER ,  W I TH KNO WL ED G E O F  HO W T H E ED I TO R  PRO GRAM WO RK S ,  O N E  CAN A�RAN G E  

TH I N G S S O  T HAT TH E PR O GRAM THAT EV EN T UALLY PR O C ES S ES T H �  NAM ES AND A D ­
DR ES S ES "  TO , FO R  I N S TAN C E� PR EPAR E A MA I L I N G  L I S T .. CAN B E  MAD E SO M EWHAT 
LES S C O MP L I CAT ED • -

. 

ON E WAY TO AP PROACH D EV ELO P I N G  S UC H  A S Y S T EM  WO UL D B E  T O  D EV El..O P  A 
"H EAD ER  C O D I N G " SYS T EM FO R  EACH - NAM E AN D ADDR ES S •  W I TH S UC H  A " H EA D ER" 
AN ENTRY M I GHT APP EAR AS S H O WN H ER Es 

-

0 6 1 5 7 5  J R D 1 MAS T 1 2 3 4 5  ABC D 
J O HN R •  DO E 
1 2 3 MAIN R O A D  

ANYTO WN , S TAT E 1 2 3 4 5  
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WH ER E  TH E T O P  L. I N E  I S  A C O O I N G  SY S T EM THAT I NCL UD ES A DAT E, A C O MPO S I T E  

C O D E  MAD E UP O F  TH E I N I T I AL S O F  T H E  NAM E., T H E  FI R S T  N UMB ER AND L ET T ER O F  

TH E S TR EET ADDR ES S ,  t H E FI R S T  L ET T ER  O F TH E C I TY" I N I T I AL S  O F  T H E  S TAT E, 

AND TH E Z I P C O D E  O F  TH E A D DR ES S "  PLUS S O M E  ARS I TRARY C O D I N G . 

O N E C O UL D  S I MPLY EN T ER A LAR G E GRO UP 0 F NAM ES AN D A D DR ES S ES I N  TH E 

FORMAT HYP O TH ES I Z ED I N TO TH E T EXT B U FF ER · WH EN TH E T EX T B U F F ER  WA S FI L -

LED O N E  C O UL D  O UTP UT T H E DATA T O  A B ULK STO RA G E D EV I C E  A N D  FI LL UP T H E 

T EXT B U F F ER  W I TH A N EW  BAT C H . ANO T H ER PRO GRAM C O UL D  TH EN P RO C ES S  T H E 
DATA O N  T H E B ULK S TO RAG E D EVI C E ·  

HOW EV ER ,  O N E  C O UL D UT I L I Z E  A T EC HN I Q U E  T HAT WO UL D  S I MPL I FY T H I N G S  

FO R  T H E  P RO GRAM THAT P RO C ES S ED TH E DATA • T H E T EC H N I Q U E C O NS I S T O F  S I M ­

PLY S EL EC T I N G  A C O UPL E O F  S P EC I AL C HARACT ER S  TO MARK , FO R  I N S TANC E., TH E 
B EG I NN I N G  AN D EN D  O F  A " H EA D ER  . L I N E • "  W HAT S P EC I AL C HARAC T ER S ?  HO W A ­

BO UT S O M E " C O NT R O L "  C HARAC T ER S THAT . .  HAV E  A CO D E  G� EAT ER THAN 2 1 5  < O C TAL > 
AND THAT DO N O T C O N FL I C T W I TH TH E  O N ES US ED I N  TH E " S EARC H "  R O UT I N E  I N  

TH E ED I TO R P R O GRAM ? O N E  M I GH T P I C K " C O N TRO L P "  < A S C I I C O D E  2 2 0 > TO MARK 
TH E S TAR T O F  T H E H EA D ER  L I N E AND " C O NTRO L Q "  < AS C I I  C O D E  2 2 1  > TO I N D I ­
CAT E T H E EN D  O F  TH E H EAD ER L I N E  < WH I C H I S  TH E S TAR T O F  TH E NAM E A N D  A D -
DR ES S  S EC T I O N > • TH ES E  PART I C ULAR CO D ES  W I LL B E  S TO R ED BY T H E ED I TO R  
PRO GRAM A S  THO U GH TH EY W ER E  T EXT C HARAC T ER S • 

A P R O GRAM T O  P RO C ES S  DATA S TO R ED O N  TH E B ULK S T O RA G E  D EV I C E  C O UL D  

T H EN  EAS I LY D ET EC T  TH E S TART O F EAC H " H EAD ER  L I N E• "  A H EA D ER  L I N E  C O UL D  
TH EN B E  S C ANN ED T O  D ET ERM I N E  I F  T H E  NAM E THAT FO LI.; OW EO WA S I N  A S EL EC T ED 
GRO UP  T HAT O N E WAS I NT ER ES T ED I N  PRO C ES S I N G . A S S O O N  A S  A " D EC I S I O N "  I N  

TH I S R EGAR D S HAD B E EN MA D E.,  T H E P R O GRAM CO UI.; D EI TH ER Q U I CKLY ADVANC E TO 

TH E EN D  O F  TH E " H EA D ER  L I N E" AN D O UTP UT TH E  DATA, OR P R O C E ED TO TH E B E­
G I NN I N G  0 F TH E N EXT H EAD ER  L I N  E •  

O N E C O UL D  AL S O  EAS I LY P ER FO RM MAN EUV EJ=t S S UC H  A S  C O UN T I N G  A C ER TA I N  
NUMB ER O F " H EAD ER S "  TO - ARR I V E AT A S EL EC T ED PO I NT I N  A FI L E ·  TH E R EAD -
ER MAY D I S C ERN O T H ER  TYP ES . 0 F US EFUL O P EJ=tAT I O N S  U S I N G  TH E C UN C EP T  PR E­

S ENT ED •  

T H E T EXT ED I T O R PRO GRAM MAY B E  US ED A S  AN I N P UT P O RT I O N  O F  A PRO GRAM 
THAT S O R T S  O R  ARRAN G ES  DATA I N  S O M E  D ES I R ED FAS H I O N .  TH E TR I C K  I N  US I N G  
I T FOR TH I S  P URP O S E I S  T O US E TAB P O I NT S  S O  T H AT AL I.;  L I N ES T O  B E  S O R T ED 

OR O TH ERW I S E  R E-ARRAN G ED  BY ANO TH ER PRO GRAM AR E TH E SAM E L EN G T H • < TH I S  

MAK ES  TH E D EV EL O P M ENT AN D  O P ERAT I O N O F  TH E S O R T P R O GRAM M UC H  EAS I ER ! > 
AS TH E R EAD ER  S HO UL D N O W  KNO W , TH E  O R I G I NAL TAB VAL U ES S EL EC T ED FO R  TH E 
ED I T O R  P R O G RAM W ER E  AT I NT ER VALS 0 F El GHT C HARAC T ER S  • TH I S  I S A V ERY 
CONV EN I ENT N UMB ER C O R  M UL T I PL E  TH ER EO F> TO US E I N  A SO R T I N G O P ERAT I O N . 
TO C LAR I FY T H E  C O N C EP T ,  S uPPO S E  S O M EO N E WAN T ED tO ARRAN G E  A L I S T O F . .  
NAM ES I N  ALP HAB ET I CAL O R D ER  A FT ER  TH EY HAD B EEN EN T ER ED  I NTO A " FI L E'' 

I N  RAN DOM FAS H I O N .  T O  US E TH E ED I T O R  PRO GRAM TO " S ET UP "  TH E I N I T I AL 

DATA BAS u O N E - WO UL D P I CK A TAB PO S I T I O N  < SAY , TH E 3 ' R D  O N E  - WH I C H I S  
AFT ER  TH E 24 ' T H C HARAC T ER  I N  A L I N E ) THAT WO UL D  ALL 0 \1  FOR TH E L O N G ES T 
NAM E T O B E  EN T ER ED .  O N E  WO UL D  TH EN S I MPLY EN T ER TH E NAM ES US I N G TH E 
ED I TOR PRO G RAM AN D . .  MAK I N G  S UR E THAT O N E " TABB ED" O V ER  TO T H E SAM E P O S I -

T I ON A FT ER  EACH ENTRY AS I LLUS TRAT ED B ELO W :  
. 

Z I  EN ,  RO B ERT O  * 

DAV I S ,  THO MAS * 

WALi' EJ:t s ,  AN THO NY * 

L I S BO N ,  P ETRONO V I C H * 

JON ES ,  SALLY * 

L I ,  AI.. * 

AN D ER S O N ,  ALL I S O N  * 

PORT ER, J AN E * 
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TH E AS T ER I SK I N  TH E I LL US TRAT I ON I N D I CAT ES TH E 3 ' R D  TAB P O I N T A T 

WH I C H EAC H ENTRY WAS T ER M I NAT ED ·  W I Tfl TH E DATA I N  Til E T EX T B U r F'ER I N  
A tl X ED  L EN G TH FO RMAT , O N E CAN "rH m . US E A S I MPL E SO R T P R O  GRAM TO R E­
ARRAN G E  TH E DATA, MO VI N G  EA C H  m T RY FRO M O N E "L I N E" TO TH E N EX T  AS R E-
QU I R ED ·  S I N C E TH E "L I N ES "  AR E ALL TH E SAM E L EN G TH TH ER E  W I LL B E  NO 

N EED TO C O � S i'ANTLY R ESHU FFL E  TH E EN T I R E BU FFER AR EA EAC H T I M E  AN ENTRY 

I S  MO V ED I N  FR O NT 0 F OR I N  BACK 0 F ANO TH ER  ENTRY • < A  P ER SO N  WHO R FALLY 

WANT S  TO DO LO T O F  S UCH S O RT I N G  C O UL D MAK E TH E SORT P R O GRAM EV EN S I M ­
PL ER BY MO D I FY I N G  TH E EDI TOR PRO GRAM SO T HAT I T  D I D NO T  P LAC E A " Z ERO 

BYT E" AT TH E EN D  O F  EACH . L l N E  - TH ElHl3Y MAK I N G  ALL L I N ES AN EV EN  M ULT I ­
PL E O F  8 < D EC I MAL >  LO CAT I O N s . >  

T H E  US ER W I TH I MAGI NAT I O N  < AN D  D ES I R E> W I LL P R O BABLY FI N D  US ES FO R  
AN ED I TOR PRO GRAM tHAi AR E - UN I Q U E  T O  Tli E US ER ' S  R EQ UI R EM EN T S • TH E A -

BO V E  S UG G ES T I O N S  AR E I N T EN D ED - S O L El..Y iO S T I M U!:AT E T H E M I N D AN D PO I NT 
OUT THAT AN ED I TO R  P RO GRAM CAN OP ru  TH E DO O R  TO A WH OL E N EW  WO R L D  FO R  
iH E S MALL S Y S i !MS O WN ER .  I T  I S  H O P ED THAi TH E MAT ER I AL P R ES EN 7 ED I N 
iH I S P UBL I CAT I O N  HAS AT- -L EA S T - CRAC K ED TH E S EAL O N  THAT DO O R ! 

- . . 
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C OMMAN D 

APP ElJ D  

CHAN G E 

D EL.  E1' E 

I N S ER T  

L I S T  

R EAD 

WR I T E  

S EARCH 

APP EN D I X - ED I T O R  C O MMAN D  FO RMAT S UMMARY 

FO RMAT 

A 

c XXX yyy 
c XXX YYY� MMM 

D XXX yyy 
D XXX YYY� MMM 

I XXX yyy 

L 

L XXX yyy 
L XXX YYY � MMM 

R 

w 

s XXX YYY * 

NNN 

NNN 

NNN 

D ES CR I P T I O N  

AP P EN DS T EX T  T O EN D  O F  T EX T  BU F F ER  

C HAN G E  C O N T ENT S O F  L I N E  
O R  L I N ES S P EC I F I ED 

D El. ET E  L I N E  
O R  L I N ES S P EC I FI ED  

I NS ER T  L I N E < S >  B E FO R E L I N E  S P EC I FI ED 

L I S T  EN T I R E C O N T EN T S  0 F T EX T  B U F FER 
L I  S T L I N E S P EC I FI ED 
L I S T GRO UP O F  L I N ES  S P EC I FI ED 

R EA D T EX T FRO M B ULK S T ORA G E  D EV I C E  

WR I T E  T EXT T O  B ULK S T O RA G E  D EV I C E  

S EARCH L I N E  S P EC I FI ED FOR C HARAC T ER  

< * >  EN T ER ED I MM ED I A T ELY FOL L O W I N G  C O MMAND 

S P EC I AL " C O N T RO L "  C HARA C T ER S 

C HARAC T ER 

C O NTROL D 

C O N TROL I 

C ONTROL L 

C O N TRO L S 

C O N TRO L N 

C O N TR O L  T 

C O N TRO L U 

R UBO UT 

FUN C T I O N  

ABO R T  C URR EN T MO D E  AN D R ET URN T O C O MMA N D  MO D E  

P ER FO RM TAB S PAC I N G  FUN C T I O N  

EX EC UT E C O MMAN D O R  FUN C T I O N 

C L EAR CO NT EN T S  O F  T EX T I NP UT B U FF ER  

< S EAR C H  MO D E >  - C HAN G E S EARC H  C HARAC T ER  TO 
N EX T  C HARA C T ER  EN T ER ED AN D  S EARCH L I N E  FO R  
APP EARAN C E O F  N EW  S EAR C H  C HARAC T ER 

< S EARC H MO D E )  - C O N T I N U E S EARC H I N G  FO R  N EXT 

APP EARAN C E O F  S EAR C H C HARAC T ER 

< S EAR C H  MO D E > - AP P EN D  R El1A l N D ER  O F  O R I G I NAL 
L I N E  TO R EV I S ED L I N E  & PLAC E I N  T EX T B U F F ER  

D EL ET E  PR EVI O US LY EN T ER ED  CHARA C T ER 

CARR I A G E R ET URN T ERM I NAT E C URR ENT P RO C ES S  O R  L I N E  EN TRY 
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