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THE SCELEI MONITOR/EDITOR/ASSEMBLER PROGPAM (MFA)

THE SCELBI MONITO®/EDITOR/ASSEMBLFR PROGPAM, ABBREUVIATED IN THIS
MANTIAL AS "MEA,'"™ IS A POVERFI'L. SOFTWARE PACKAGE THAT COMBINES THE FWINC-
TIONS OF A MONITOR, EDITO®, AND ASSEMBLEFR IN A RESIDENT, CONVEPSATIONAL
TYPE ARRANGEMENT. THE PACKAGE 1S STANDARDLY ST®"PLIED ON PROGRAMMABLE
©®FAD ONLY MEMORY ELEMENTS THAT RESIDE ON PAGES 60 THRO!GH 77 (OCTAL)Y FOPR
USE IN A SCELBI-8B MINICOMPU'TER. I1/0 ROUTINES FOR THE PACKAGE ARE &Suep-
PLIED ON TWO SEPARATE "PROMS."” THE STANDARD SCELBI AUDIO TAPE DRIVING
BDO0GRAM RERIDES ON PAGFE 77. I1/0 ROUTINES FOP THE SPECIFIC I/0 HARDWAPRE
T0 BE VSED WITH THE SYSTEM 18 PROVIDED ON A ©P0M ON PAGE 76. TwWO STAN-
DARD 1/0 VERSIONS ARE AUVAILABLE. ONE FOR SYSTEMS EQUIPPED WITH THE
SCELBI OSCILLOSCOPE ALPHANIMMERIC DISPLAY INTERFACE AND SCELBI ASCII! KEY~
BOARD INTERFACE. THE OTHER FOR SYSTEMS USING A MODEL 33 TELETYPE INTER-
FACED WITH THE SCELB! BIT~fERIAL TTY INTERFACE. OTHF® TYPES OF I/0 DE-
VICES CAN BE ACCOMODATED BY SPECIAL ARRANGEMENT AND SIBSTITUTION OF AP~
PRIATE I1/0 ROUVTINES PROGRAMMED ONTO A PROM ON PAGE 76.

THIS MANUAL DESCRIBES THE OPERATION OF THE MEA PACKAGE FO® EITHEP
THE TTY 1/0 OR THE OSCILLOSCOPE/KEYBOARD I/0. OPERATION WITH OTHEP
TYPES OF 1/0 ARRANGEMENTS WOULD BE SIMILA® TO ONE OF THESE STANDARD
VERSIONS DISCNHSSED IN THIS MANWDAL.

STANDARD 1/0 PORT ASSIGNMENTS

THF MEA PACKAGE IS STANDA®RDLY SUPPLIED TO OPERATE WITH <CELB1 INTE®-
FACES CONNECTED TO THE FOLLOWING I/0 ®O®RTS ON THF SCELBI=-8B MINICOMPUT-
m.

A'DIO0 TAPE INTERFACE: orTeonNT PORT 13 ("OUT3"™ SOCKET ON RrEA® OF
CHASSIS)Y AND INPINT PORT 3 ('INP3"™ SOCKET).

0OSCILLOSCOPE INTERFACE: ONTPIT PORTS 10 & 11 ("OUTO™ AND “OUTI"
SOCKETS) W

ASCI! HEYBOARD INTERFACF: Orrrprrt pORT 12 (OUN'T2" SOCKET) AND IN-
DT B0OT 4 (INP4™ ROCKET).

TTY BIT-<EOIAL INTERFACE: QuTonT DOwT & (*O11TE”) AND INpPIrT pio-
[ (HINDSH)-

NOTE: ~HE MEA PACKAGE OPERATER E!THE® WI{TH THE TTv 1/0 0® THE COM-
BINATION OF THE AcCII! KEYBOARD AND THE O0¢CILLOSCO®F DISPLAV. IT DOES
NOT OPEPATE WITH BOTH SRIMULTANFOTSLY AS DIFFERENT 1/0 PeOM& ARE REQUID-
ED ON PAGE 76.

INITIAL INSTALLATION OF THE MEA PO0OGRAM PACKAGE

THE <CELBI MEA PACKAGE IS NOPMALLY €' ™oL IFED ON A GROf™ OF CIXTEEN
TY®E 1702A PRPOMS INSTALLED ON A SCELB1 #1109 ©w0M CA®D. THI< CARD WI<¥H
THE ™oQMe INSTALLED SHOVLD BE PLUGGED INTO THE ®FA®-MOST SLOT OF A
SCELBI-88B CHASSIS INIT WHERE IT WILL PICK '™ THE MEMORY ADD®ECS LINEES
FO0® PAGE: 60 -~ 77. ALYWAYS MAKE S!'™RE POWE® TO ~THE IWIT™ ¢ TUBNED OFF
YHEN PLUGGING IN OR wEMOVING ANY CA®DS IN A CCELBI=-8B cycTmM!



WHEN THY ZaRD LOHTAINING THE MEa DEIOBAMMIL DDOME HAC Diresw tHaTALL YD
THE POVER TO THE COMRUTE®D 18 TINED ON AND THE OPEPATI® MANTALLY TOGGLESS
IN "HF COMMAND "“JM® 300 060 1SING THE CONSOLE CONTROL SWITCHES. THE
OPE®AY0® THEN PLACES THE COMPHTER IN THE "RIWN' MODE.

MEA MEMOPY NCFAGE MAP

THFE MEA PROGRAM PACKAGE REQIIRES A MINIMIM OF 4K OF PAM (READ AND
VRITE MEMORY) TO BE AVAILABLE IN THE COMPHTER STARPTING AT THE LOWEST AD-
DRESS (PAGF 00>« ADDITIONAL MEMORY BEYOND 4K OF RAM CAN BE TISED AS MAY
BE SEFN FROM THE FOLLOWING DISCUSSION.

THE ENTIRE MEA PROGRAM ITSRELF 1S PESIDENT IN THE PwROMS ON PAGES 60
THROMIGH 77 IN THF STANDA®RD CONFIGURATION. HOWEVER, vVA®IOQOrS oORTIONS OF
THFE MFA PROGRAM 1TTILIZE »AM MEMOPY TO PERFOFM VARIOIS FUNCTIONE&. ®RAM
MEMORY NS EAGE HAS BEFN ARSIGNED At FOLLOWR:

©®AGE 00 LOCATION 000 THROUGH 067 HAUE BEFN LEFT OPEN FO® THE MSEP
AT ALL TIMES. NOTEF THAT THIS LFAVER 7 O0'T OF THE POSSIBLE 8 SPEC~-
1AL "RESTART" (R&T) LOCATIONS AVAILABLF TO THE USER.

PAGE 00 LOCATIONS 070 THROMNGH 377 ARE V'SED BY THE MFA A% A GENE-
RAL SCRATCH-PAD ARFA. THF USER SHOVLD NOT "SE THESE LOCATIONS
WHEN THE MEA PROGRAM PACKAGE !& BFING ""TILIZED.

DAGE 0! LOCATIONS 000 TH®QI'GH 377 APE USED BY THE MEA AS A C®T
BNMFFER AREA WHEN THE SCELBI OSCILLOSCO®FY INTERFACE I1/0 1S BEING
MTILIZED. WHEN THF TTY MEA VERSION IS UVSEDs, THESE LOCATIONS ARPE
QPEN TO THE V'SER.

PAGE 02 LOCATION 000 THRONGH RPAGFE 07 LOCATION 377 A®E ASCIGNED FOR
P'SE AS A SYMBOL TAPLE AREA WHEN THF ACSFMBLF® 20®TION OF THE MFA
PROGRAM I& BEING ISED. SYMBOLS A®E STORED DIRING AN ASSEMBLY ©vo0-
CESS BEGINNING AT PAGE 02 LOCATION 000. FOP SHORT PROGRAMS WITH
RELATIVELY FEW “SYMBOLS"™ THE OPERATOR WILL FIND THAT THF UPDER
PORTIONS OF THIS ASSIGNED ARFA MAY BF I'SED FO® OTHER ©OHRPOSES.
MORE ABOMT THF AMOUNT OF STORAGE 1'SED BY SYMBOLS wWILL BE DISCHSSED
IN THE SECTION DESCRIBING THF ASSFMBLER ©PORTION OF THE MEA PRO-
GRAM., SUFFICE IT TO SAY AT THIS ®0INT, THAT THF ASSIGNED STORAGE
AREA WILL ALLOV FOP BETWEEN APPROXIMATELY 170 TO 300 SYMBOLS TO BE
STORED DFPENDING ON THE ACTIWL LENGTH OF THE SYMBOLS U<ED IN AN
ASSEMBLY PROCESS. THIS 1& PLENTY OF ROOM T0O ALLOW FOR QWITE LARWGE
PROGRAMS TO BE ASSEMBLED AT ONE OFPERATION!

PAGE 10 LOCATION 000 THROUGH THE REMAINDER OF AVAILABLE RAM MEMO®RY
IN A SYSTEM I& USED AS A TEXT BUFFER BY THE EDITOR PROGRAM. THE
AMOU'NT OF ACTIAL RAM MEMORY AVAILABLE IN A <SYSTEM 1S ANTOMATICALLY
DETERMINED BY THE EDITO® D20G®AM A< WILL BF EXPLAINED LATER. THE
EDITOR "SES THE AVAILABLE ©AM MIMOPY STARTING AT THE LOWEST POSSI-
BLE ADDRESS ASCIGNED TO THE TEXT BNFFE® (PAGE 10 LOCATION 0003 .
THE AMOUNT OF MEMORY ACTUALLY 1'TILIZED WILL THUS BE A FIWNCTION OF
HOW MU'CH INFORMATION 1S °oUT INTG THE TEXT BHFFER. A% WILL BE EX-
PLAINED LATERs IT IS EASY TO CHECK AND ©€FE HOW MI'CH OF AVAILABLE
MEMORY HAS BEEN !'SED BY THF EDITO® WHEN TEXT 1S BEING STORED.
THIIS, A NSER MAY PLAN ON 1€ ING °0°TI0NM< OF MFMORY IN THE |'PPER RE~
GIONS OF RAM FOR NSFR DEFINFD Dimofit ¢ BY RESTRICTING THE AMOUNT OF
TEXT PLACED IN THE TFXT BUFFER A™ ANY ONFE TIME.



THIS ASSIGNMENT OF RAM UISEAGE, IT SHOULD BE APPARENT, ALLOWS A USER
TREMENDDUS CAPABILITY FOR DEVELOPING SOFTWARE. FOR EXAMPLE, IF A PERSON
HAS A SYSTEM WITH 8 K OF RAMs ONE CAN LIMIT USEAGE OF THE TEXT BUFFER.,
TO SAYs S K (l1.Ess PAGES 10 THROUGH 33> AND LEAVE | K IN WHICH TO ACT-
UALLY PLACE A PROGRAM BEING DEVELOPED FOR TESTING AND DEBUIGGING. WHEN
THE PROGRAM WAS CHECKED OtUTs IT COULD BE “RE~-ASSEMBLED"™ INTO IT'S FINAL
DESIRED OPERATING LOCATIONS BY SIMPLY CHANGING 'ORG" STATEMENT(S) IN THE
SOURCE LISTING AND PERFORMING A FINAL ASSEMBLY OPERATION. THIS ENTIRE
PROCESS CAN BE DONE USING THE MEA PACKAGE IN A FRACTION OF THE TIME THAT
WOU'LD BE REQUIPED BY CONVENTIONAL METHODS THAT UTIL1ZE SEPARATE EDITOR
AND ASSEMBLER PROGRAMS AND THAT THUS REQUIRE THE CONSTANT RELOADING OF
NOT ONLY THE OPERATING PROGRAMS THEMSELVES, B!!'T ALSO THE SOURCE LISTING
BEING WORKED ON.

OPERATING THE MEA MONITOR

THE MONITOR PORTION OF THE MEA PACKAGE PROVIDES A POWERFUL GROU® OF
FUNCTIONS THAT AID THE UJSER IN _OPERATING THE COMPUTER SYSTEM AND IN DE-
VELOPING AND DEBUGGING PROGRAMS.

IT SHO!M.D BE POINTED OUT THAT THE EASIEST WAY TO REALLY LFARN HOW TO
OPERATE THE MEA PACKAGE 1S TO PLACE THE PROGRAM IN OPERATION AND SIT
DOWN AT THE 1/0 DEVICE FOR YO!R SYSTEM AND TRY THE VARIOUS FUNCTIONS AS
THEY ARE EXPLAINED IN THIS MAN®UWAL. YOU WILL FIND IT A LOT OF FUN AND A
SLEFASURABLE EXPERIENCE TO OPERATE THIS TYPE OF POWERFUL SOFTWARE PACK~
AGE. (PARTICULARLY IF YOU HAVE BEEN USED TO WORKING WITH OLD STYLE ED~-
1TOR/ASSEMBLE® PROGRAMS!) WHILE ALL THE FUWNCTIONS OF THE MEA PACKAGE
WILL BE PRESENTED IN THIS& MANUAL, AND VARIOUS EXAMPLES GIVEN OF THEIR
USEAGE, IT WOtLD NOT BE POSSIBLE TO ILLUSTRATE ALL THE APPLICATIONS OF
SUCH A POWERFUL SOFTWARE PACKAGE. THE USER WILL PROBABLY FIND NEW AND
INTRIGUEING USES FOR VARIOUS PARTS OF THE PACKAGE AS FEXPER!IENCE 1S AC~-
QUIRED.

AMONG OTHER FUNCTIONSs THE MONITOR PORTION OF THE MEA CONTAINS THE
OVER ALL CONTROL ROUTINE OR *“COMMAND INTERPRETER' FOR THE MEA PACKXAGE.
ALL COMMANDS, WHETHER TO OPERATE THE MONITOR ITSELF, THE EDITOR, OR THE
ASSFMBLERs, PASS THROUGH THE MONITOR PORTION.  WHENEVER A FUNCTION HAS
BEEN COMPLETED, CONTROL RETURNS TO THE MONITOR. WHENEVER THE MONITOR IS
READY. FOR A COMMAND FROM THE OPERATOR, THE CHARACTER ">* WILL BE PRINTED
Or DISPLAYED.

WHEN THE MEA PROGRAM IS FIRST STARTED (AFTER, FOR INSTANCE, POWER
TURN ON AND EXECUTION OF A *“JMP 000 060*' VA THE CONSOLE SWITCHES) THE
“READY*™ (>) WILL BE DISPLAYED. IF A TELETYPE IS BEING USED AS AN 1/0
DEVICE, THE *>" CHARACTER VILL BE PRECEEDED BY A CARRIAGE-RETURN AND
LINE-FEEFD COMBINATION (ABBREVIATED "CR/LF' IN THIS MANUAL). 1IF A CRT 1§
BEING USED AS A DISPLAY DEVICE, THE ">" WILL APPEAR IN THE UPPER LEFT
HAND CORNER OF THE SCREEN.

NOTE: IF THE SCELBI OSCILLOSCOPE DISPLAY UNIT IS BEING UTILI-
ZED THE OPERATOR SHOULD ADJUST THE INTENSITY OF THE DISPLAY
WHEN THE PROGRAM IS FIRST STARTED SO THAT THE *>'" CHARACTER 1S
CLEAPLY DISPLAYED WHILE THE BACKGROUND 'STARBIRST PATTERN®™ 1S
EFFECTIVELY 'BLANKED OUT." (THE BACKGROUND STARBURST PATTERN
GENERATED BY THE MEA PACKAGE CONSIST OF FIVE LINES, EACH LINE
CONSISTING OF TWENTY CHARACTER POSITIONS., IF THE INTENSITY OF
THE DISPLAY IS NOT ADJUSTED PROPERLY THIS PATTERN CAN SHOW UP
AS FIVE LINES WHICH APPEAR TO CONTAIN TWENTY *BOXES* WITH LINES

- -



INSIDE THE BOXES. USER'S OF THE SCELBI OSCILLOSCOPE INTERFACE
SHOULD REFER TO APPROPRIATE OPERATING INSTRUCTIONS FOR INITI=-
ALLY INSTALLING AND ADJUSTING THE OSCILLOSCOPE DISPLAY SYSTEM.)

COMMANDS TO THE MEA PACKAGE ARE ENTERED VIA THE INPuT I1/0 DEVICE.
(TTY KEYBOARD OR ASCII KEYBOARD IN THE STANDARD VERSIONS.> EACH TYPE OF
COMMAND HAS A UNIQUE CHARACTER FOLLOWED BY ONE OR MORE CHARACTERS =~ LET=-
TERS AND/OR NUMBERS THAT FUILLY DEFINE THE COMMAND FUNCTION. WHEN IN THE
MONITOR COMMAND MODE (AS DISTINCT FROM THE EDITOR COMMAND MODE WHICH
WILL BE DETAILED LATERY>» ALL COMMANDS ARE EXECUTED BY TYPING A _COMBINA-_
TION OF THE INPUT "CONTROL KEY' AND THE LETTER "L SIMULTANEDUSLY. THIS
COMBINATION *CONTROL L™ WILL BE ABBREUVIATED THROUGH OUT THIS MANUAL AS
“CTRL/L."™

. . THE TYPES OF COMMANDS THAT ARE CONSIDERED TO MAKE UP THE MONITOR,
PORTION OF THE MEA PACKAGE ARE SUMMARIZED AS FOLL.OWS. A DETAILED DIS-
CUSSION OF EACH COMMAND WILL FOLLOW THE INITIAL SUMMARY.,

M* FOR 'MODI FY™ FOLLOWED BY AN OCTAL ADDRESS ALLOWS THE OPERA~-
TOR TO EXAMINEs AND I F DESIRED TO MODIFY THE CONTENTS OF ANY
RAM LOCATION IN MEMORY.

"F* FOLLOWED BY A STARTING OCTAL  ADDRESS AND A FINAL ADDRESS
RESITLTS IN A MEMORY DUMP OF THE REOUESTED LOCATIONS BEING PER=-
FOPMED.

X' FOLLOWED BY THE LETTERS A-E, Hs L OR Fs, RESULTS IN THE CON=-
TENTS OF "VIRTUAL" CPU REGISTERS OR THE CPU FLAG STATUS TO BE
DISPLAYED. AFTER DISPLAY, THE CONTENTS OF THE VIRTUAL CPU REG-
ISTERS (BUT NOT THE FLAG STATUS!) CAN BE ALTERED. THE *VIRTUAL"
CPU REGISTERS AND FLAG STATUS REFLECT THE ACTUAL CONTENTS OF THE
ASSOCIATED CPU REGISTERS AT THE TIME A "“BREAKPOINT"™ WAS ENCOUNT=-
ERED OR THE DESIRED CONTENTS OF THE CPU REGISTERS AT THE TIME

A "GO TO* MONITOR COMMAND IS ISSUED.

*B'" FOR "BREAKPOINT'™ FOLLOWED BY THE NUMBER *"1' OR *2' AND AN
OCTAL ADDRESS RESULTS IN A BREAKPOINT BEING ESTABLISHED AT THE
SPECIFIED ADDRESSs A TYPE 1" BREAKPOINT WILL RESULT IN THE
STATIS OF THE CP!l REGISTERS '"As B AND C' PLU!S THE CPU'S FLAG
STATUS BEING SAVED IN THE "VIRTUAL"™ REGISTERS AT THE TIME THE
BREAKPOINT IS ENCOUNTERED. A TYPE *2" BREAKPOINT RESULTS IN THE
“*Ds E» H AND L* CPU REGISTERS PLUS THE CP!1''S FLAG STATUS BEING
SAVED WHEN THE BREAKPOINT IS ENCOUNTERED.

“G"™ FOR "GO TO' FOLLOWED BY THE NUMBER '"1' OR ''2" AND AN OCTAL
ADDRESS RESULTS IN THE COMPUTER JUMPING TO THE SPECIFIED AD-
DRESS WITH THE CPU_REGISTERS SET TO CONTAIN THE VALUES STORED IN
THE "VIRTUAL'" REGISTER LOCATIONS. A TYPE "I™ GO TO COMMAND WILL
ALLOW THE CONTENTS OF THE 'A, B AND C" CPU REGISTERS TO BE DE=-
FINED AT THE START OF OPERATIONS. A TYPE "2" COMMAND SETS UP THE
“Ds Es H AND L*" REGISTERS PRIOR TO THE START OF OPERATIONS AT THE
SPECIFIED "GO TO' ADDRESS.

R FOR "“READ"™ FROM THE TAPE UNIT, ALLOWS THE OPERATOR TO ACTI=-
VATE A SCELBI TAPE INTERFACE SYSTEM AND READ IN A MAGNETIC TAPE
USING THE STANDARD SCELBI TAPE ROUTINES S{IPPLIED AS PART OF THE
MEA PACKAGE. THIS TAPE ROUTINE WILL AUTOMATICALLY LOAD DATA IN=-
TO MEMORY LOCATIONS IN ACCORDANCE WITH ADDRESSING INFORMATION
THAT IS CONTAINED ON THE TAPE.



IN ADDITION TO THE MONITOR COMMANDS JUST LISTEDs, IT 1S POSSIBLE
TO WRITE FILES TO THE TAPFE UNIT USING A COMBINATION OF THE "X"
COMMANDS AND A "GO TO* COMMAND.

THE MONITO®R *MODI FY" COMMAND

THE MONITOR ™MODIFY" COMMAND IS INITIATED BY TYPING IN THE "M" COM-~
MAND IN THE FOLLOWING FORMAT:

M PpP LLL (CTRL/L)

WHERE *PPP™ IS THE PAGE ADDRESS AND "LLL"™ IS THE LOW ADDRESS (IN OCTAL)
OF THE RAM MEMORY ADDRESS WHERE ONE DESIRES TO BEGIN EXAMINING AND/OR
MODIFYING THE CONTENTS OF MEMORY LOCATIONS. THE OPERATOR SHOULD NOTE
THAT A SPACE SHOULD BE INSERTED BETWEEN THE *M"” AND THE PAGE ADDRESS AS
WELL AS BETWEEN THE PAGE ADDRESS AND THE LOW ADDRESS WHEN ENTERING THE
COMMAND STRING.

WHEN THE OPERATOR DEPRESSES THE "CTRL/L"™ COMBINATION TO EXECUTE THE
**M™ COMMAND, THE FOLLOWING WILL OCCUR. EITHEP THE TELETYPE OR THE 08~
CILLOSCOPE DISPLAY UNIT ¥WILL PRESENT THE INFORMATION:

PPP LLL XXX:

SHOWING THE ADDRESS OF THE MEMORY LOCATION AND THE CONTENTS OF THE LOCA-
TION. THE PROGRAM WILL THEN WAIT FOR THE OPERATOR TO SELECT EITHER A
*MODIFY*” OPTION, OR TO TAKE THE OPTION OF NOT MODIFYING THE CURRENT LOC-
ATION BEING DISPLAYED BUT TO EXAMINE THE NEXT OPTION, OR TO TERMINATE
THE “"M" SEQUENCE. TO ELECT TO MODIFY TRE CONTENTS OF THE MEMORY LOCA-
TION BEING DISPLAYED:, THE OPERATOR SIMPLY TYPES IN THE DESIRED OCTAL
CONTENTS IMMEDIATELY FOLLOWING THE '":* SIGN AND THEN DEPRESSES THE SPACE
BAR. THE NYMBER INTERED WILL BECOME THE NEWY VALUE FOR THE MEMORY LOCA-
TION AND THE PROGRAM WILL PROCEED TO DISPLAY THE ADDRESS AND CONTENTS OF
THE NEXT SEQUENTIAL MEMORY LOCATION.

IF THE OPERATOR DOES NOT WISR TO MODIFY THE CONTENTS OF A LOCATION.
BUT DOES DESIRE TO EXAMINE THE CONTENTS OF THE NEXT MEMORY LOCATION.,
THEN IT IS ONLY NECESSARY TO DEPRESS THE KEYBOARD SPACE BAR. THE PR-
GRAM WILL PROCEED TO DISPLAY “"HE ADDRESS AND CONTENTS OF THE NEXT MEMORY
LOCATION.

IF THE OPERATOR DESIRES TO TERMINATE THE “MODIFY*" PROCESS, THEN THE
“CR* KEY 1S DEPRESSED AND TKE PROGRAM WILL RETURN TO THE MONITOR COM-
MAND MODE AND DISPLAY THE *>" MONITOR "READY" CHARACTER.

IT IS IMPORTANT TO0 NOTE THAT WHEN ELECTING TO MODIFY A MEMORY LOCA-
TION, THE SPACE BARP MUST BE DEPRESSED AFTER ENTERING THE OCTAL NUMBER
THAT IS TO BE THE NEW UVALUE IN THE MEMORY LOCATION! THIS WILL CAUSE THE
NEW UVALUE TO BE PLACED IN THE MEMORY LOCATION AND AUTOMATICALLY CAUSE
THE NEXT LOCATION IN MEMORY TO BE DISPLAYEDs HITTING THE "CR"™ KEY
IMMEDIATELY AFTER ENTERING A NEW VALUE FOR A MEMORY LOCATION WILL CAUSE
THE PROGRAM TO RETURN TO THE MONITOR AND WILL N O T RESULT IN TRE
VALUE BEING PLACED IN MEMORY! THIS FORMAT ALLOWS THE OPERATOR TO ELECT
NOT TO CHANGE A MEMORY LOCATION EVEN AFTER HAVING TYPED IN A VALUE. 1IF.
HOWEVER., THE RULE IS NOT REMEMBERED, THE OPFRATOR MAY INADUVERTENTLY FAIL
TO INSERT DESIRED CHANGES.



CORRECTING ERRORS WHEN IN THE MONITOR COMMAND MODE

I1F THE OPERATOR MAKES A TYPING MISTAKE WHILE ENTERING A COMMAND SEQ-
UENCE TO THE MONITOR INTERPRETER: THE CURRENT COMMAND CAN BE FERASED BY.
SIMULTANEOUSLY DEPRESSING THE CONTROL KEY AND THE LETTER "D™ KEYs THIS
WILL CAUSE THE PROGRAM TO GO BACK TO THE INITIAL "“READY"™ ("»>" DISPLAYED)
CONDITION TO AWAIT A NEW ENTRY.

SHOULD THE OPERATOR INADUVERTENTLY ENTER AN INVALID COMMAND OR COM~-
MAND SEQUENCE, THE PROGRAM WILL CAUSE THE LETTER "I"™ (ILLEGAL COMMAND)
TO BE DISPLAYED. TO CLEARP THE DISPLAY AT SUICH A POINT THE OPERATOR MUST
DEPRESS THE “CONTROL/D'" COMBINATION. THE PROGRAM WILL THEN GO BACK TO
THE "“READY"” CONDITION.

THE MONITOR MEMORY DI™MP (“F') COMMAND

THE MONITOR “MEMORY DUMP* COMMAND IS INITIATED BY TYPING IN THE "F°
COMMAND IN THE FOLLOWING FORMAT:

F PPP LLL,HHH AAA (CTRL/L)

WHERE “PPP* AND *LLL"™ SIGNIFIES THE STAPTING ADDRESS (OCTAL> AND YHHH"
AND *“AAA'" INDICATE THE ENDING ADDRESS OF THE BLOCK OF MEMORY THAT ONE
DERIRES TO HAVE DISPLAYED. UWHEN THE “CTRL/L* COMBINATION 1S ISSUED TO
EXECUTE THE COMMAND, THE PROGRAM WILL PROCEED TO DISPLAY THE CONTENTS OF
THE MEMORY LOCATIONS SPECIFIED. IF A TELETYPE I/0 IS IN USEs, THE D15~
PLAY WILL APPEAR IN THE FOLLOWING FORM.

PPP LLL XXX XXX XXX XXX XXX XXX XXK AKX XXX XXX XXX XXX XXX XXX XXX XXX
PPP+020 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX
PPP+040 XXX¥ XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX

THAT IS, EACH _LINE PRINTED WILL BE PRECEEDED BY AN ADDRESS AND THEN 20
(OCTAL) GROUPS OF DIGITS REPPESENTING THE CONTENTS OF SUCCESSIUVE MEMORY
LOCATIONS. THE TELETYPE WILL CONTINUE TO PRINT THE CONTENTS OF THE MMM~
ORY LOCATIONS REQUESTED t™WTIL THE ENDING ADDRESS SPECIFIED IN THE CO-
MAND SEQUENCE 1S REACHED.

IF AN OSCILLOéCOPE DISPLAY SYSTEM IS BEING UTILIZEDs THE DIéPLAY
FORMAT WwILL BE DIFFERENT. THE MEMOPY DUMP WILL BE SHOWN AS FOLLOWS:

>F PPP LLL

XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX
XXX XXX XXX XXX

THAT IS, THE FIRST LINE OF THE DISPLAY WILL SHOW THFE COMMAND CHARACTER.
AND THE ADDRESS OF THE START OF THE CURRENT *“BLOCK" OF MEMORY BEING DIS~-
PLAYED. THE NEXT FOUR LINES SHOW THE CONTENTS OF TWENTY SUCCESSIVE
MEMORY LOCATIONS_ (OCTAL)> READING FROM LEFT TO RIGHT. THE "BLOCK"™ OF 20
(OCTAL) LOCATIONS WILL REMAIN ON THE SCREEN IMNTIL THE OPERATOR DEPRESSES
THE SPACE_BAR ON THE KEYBOARD. DOING €O WILL CAUSE THE "ADDRESS LINE"
ON THE DISPLAY TO BE UPDATED AND THE NEXT "BLOCK"™ OF MEMORY LOCATIONS TO
BE DISPLAYED., WHEN THE END OF THE SPECIFIED “DUMP"™ AREA HAS BEEN REFEACH-
ED, THE PROGRAM WILL RETURN TO0 THE COMMAND MODE.

WHEN USING THE CRT DISPLAY, SHOULD THE OPEFRATOR DECIDE IT IS NOT



NECESSARY TO VIEW ALL THE LOCATIONS ORIGINALLY SPECIFIED IN THE COMMAND
SEQUENCE, THE DIMP MAY BE TERMINATED BY DEPRESSING THE "CR"™ (CARRIAGE-
RETURN) KEY ON THE KEYBOARD.

THE MONITOR "VIRTUAL'" CPU REGISTER COMMANDS

THE MONITOR "VIRTWUAL"™ CPU REGISTER COMMANDS ARE INITIATED BY TYPING
IN ONE OF THE FOLLOWING COMMANDS1?

XA (CTRL/L)
XB (CTRL/L)
XC (CTRL/L)
XD (CTRL/LD
XE (CTRL/L)
XH (CTRL/L)
XL (CTRL/L)
XF (CTRL/L)

.. THE "“VIRTUAL"™ (®1r REGISTERS REFLECT THE &TATUR OF THE ACTUAL CORR~
ESPONDING CP{I REGISTERS AT THE TIME-A "“BREAKPOINT* WAS ENCOUNTERED, OR
THE DESIRED STAT{IS OF THE CORRESPONDING CrPU REGISTERS WHEN A GO TO"
COMMAND 1S ISS{'EDs IF NO BPRPEAKPOINT HAS BEEN ENCOUNTERED (AND THE VIP-
TUAL REGISTERS HAVE NOT BEEN PREVIQUSLY SET BY THE O®FEPATOR) THEN THE
DATA DISPLAYED SHOULD BE IGNORED AS IT WILL REPRESENT RANDOM DATA THAT
1S CREATED WHEN THE COMPUTER SYSTEM IS INITIALLY ©OWERED UP.

THE CONTENTS OF THE “VIRTUAL" CPU REGISTERS ARE UPDATED IN TWO SEC~-
TIONS. THE "A,' *B*" AND *C'" REGISTERS, PLUS THE "F* (FLAG STATUS) ARE
UPDATED WHENEVER A TYPE "{" BREAKPOINT (TO BE EXPLAINED LATER) 1S EN-
COUNTERED DURING PROGRAM OPERATION. THE "D," "E," '"H' AND "L* REGIST~-
RS PLUS THE "F" REGISTER ARE UPDATED WHENEVER A TYPE '2° BREAKPOINT IS
ENCOUNTERED. SIMILARLY, THE CONTENTS OF THE "A,'" "B' AND "C" REGISTERS
(BUT NOT THE FLAGS)> BECOME THE ACTUAL VALUES IN THE CPU REGISTERS WHEN
A TYPE "I" "GO TO"™ COMMAND 1S EXECUTED. THE "D,* "E,* "H" AND '"L' VIR-
TUAL VALUES BECOME THE ACTUAL CPU REGISTER VALUES WHEN A TYPE 2" "GO
TO" COMMAND IS ISSUED

NATURALLYs THE ABILITY TO DETERMINE WHAT THE ACTUAL VALUES WERE IN
THE CPU REGISTERS AT ANY GIVEN POINT IN A PrROGRAM. OR TO SET THE CPU
REGISTERS TO SPECIFIC VALUES BEFORE ENTERING ANY PARTICULAR ROUTINE,
SERVES AS A TREMENDOUS AID WHILE TESTING AND DFBUGGING NEWLY DEVELOPED
PROGRAMS. THE OPERATOR SHOULD NOTE, THOUGH. THAT NOT ALL OF THE REGIS-
TERS CAN BE SAVED AT A SINGLE BREAKPOINT, NOR SET BY A SINGLE "GO TO"
COMMAND. HOWEVER, BY JUDICIQOUS USE OF THE APPROPRIATE TYPE "™ AND "2%
BRFEAKPOINT AND '*GO TO'" COMMANDS, THE OPERATOR VWILL HAVE SUFFICIENT CAPA-
BILITY TO ANALYZE PRACTICALLY ANY PROGRAMMING SITUATION.

. WHEN A PARTICULAR e COMMAND HAé BEEN EXECUTED BY DEPRESSING THE
“CTRL/L'" COMBINATION, THE OUTPUT DEVICE WILL PROVIDE THE FOLLOWING TYPE
OF DISPLAY (REGISTER "A'" IS ASSUMED IN THE EXAMPLE):

XA XXX

SHOWING THE CONTENTS OF THE SELECTED VIRTUAL CPU REGISTER OR FLAG STAT-
US. FOR ALL BUT THE "XF* COMMAND, THE OPERATOR THEN HAS THE CHOICE OF
MODIFYING OR NOT MODIFYING, THE CONTENTS OF THE VIRTUAL REGISTER., . IF IT
IS NOT DESIRED TO MODIFY THE CONTENTS AS_DISPLAYED, THE OPERATOR SIMPLY
DEPRESSES THE SPACE BAR AND THE pPROGRAM RETURNS TO THE MONITOR COMMAND
MODE.



1F IT 1S DESIRED TO MODIFY THE CONTENTS OF A VIRTUAL REGISTER, THE
OPERATOR TYPES IN THE DESIRED OCTAL VALUE AND DFPRESSES THE SPACE BAR.

1F¥ THE OPERATOR SHOULD TYPE IN A NEW OCTAL VALUE AND THEN DECIDE
THAT IT 1S NOT DESIRABLE TO CHANGE THE ORIGINAL VALUEs THE OPERATOR MA®
STRIKE THE “CR*™ KEY TO RETURN TO THE MONITOR MODE, IN WHICH CASE THE
ORIGINAL VALUE WILL REMAIN UNCHANGED.

THE “XF* COMMAND CAUSES THE STATUS OF THE CPU FLAGS (¢AS THE? WERE
WHEN THE LAST BREAKPOINT VWAS ENCOUNTERED) TO BE DISPLAYED ACCORDING TO
THE FOLLOWING ARRANGEMENT.

THE OCTAL VALUE DISPLAYED ACTUALLY REPRESENTS EIGHT BITS OF INFOR-
MATION WHICH ARE ARRANGED AS FOLLOWS: ‘

B7 B6 BS B4 B3 B2 Bl BO

THE FOUR FLAGS CONNECTED WITH THE CPU HAUE BEEN ASSIGNED TO THE FOLLOW-
ING POSITIONS IN THE EIGHT BIT GROUP.

B7 = SIGN FLAG
B6 = PARITY FLAG
B3 = ZERO. FLAG
BO = CARRY FLAG

THE FLAG WAS SET IF THE CORRESPONDING BIT POSITION HAS A VALUE OF *“1."
SINCE THE FLAG STATUS IS DISPLAYED AS AN OCTAL UVALUE, THE OPERATOR MUST
INTERPRET_THE OCTAL CODE DISPLAYED TO DETERMINE THE SETTING OF FACH CPU
FlL.AG. FOR INSTANCE, IF THE VALUE "300"™ WAS DISPLAYED IT WOULD MEAN THE
SIGN AND PARITY FLAGS WERE *SET™ AND THE ZERO AND CARRY FLAGS WERE IN
THE CLEARED CONDITION. THE VALUE "01!1!" WOULD INDICATE THAT THE SIGN

AND PARITY FLAGS WERE IN THE ZERO STATE (FALSE) WHILE THE ZERO AND CARRY
FL.LAGS WERE TRUE (IN THE ONE CONDITION). THE VALUE "2031" WOULD BE INTER-
PRETED TO INDICATE THAT THE SIGN AND CARRY FLAGS WERE SET VHILE THE PAR-
ITY AND ZERO FLAGS WERE NOT.

THE STATUS OF THE FLAGSs, UNLIKE THE VIRTUAL CPU REGISTERS, CAN NOT
BE SET BY THE OPERATOR USING AN "XF'" COMMAND. THIS 1S BECAUSE THERE ARE
MANY COMBINATIONS OF FLAG STATES THAT _CANNOT EXIST AT ONE TIME (SUCH AS
THE SIGN AND ZErR0O FLAGS BOTH BEING TRUE). _SCREENING OUT.THE INVALID
COMBINATIONS wOULL} TAKE FAR_ MORE BOOM THAN DESIRABLE.  IN SUCH A COMPACT
PROGRAM AS THE MEA PACKAGE RELATIVE TO THE GENERAL USEFULLNESS OF HAV~-
ING SUCH CAPABILITY. HOWEVER, THE OPERATOR WHO OCCASSIONALLY DESIRES TO
HAVE CERTAIN FLAG _ CONDITIONS EXIST 1S REMINDED THAT IT IS QitITE EASY US~-
ING THE FACILITIES OF THE MONITOR, TO DEVELOP SMALL ROUTINES THAT WOULD
PUT THE FLAGS_INTO DESIRED STATES BEFORE JUMPING TO A PARTICULAR ROUTINE
OrR CALLING A SUBROUTINE. THE BOOLEAN LOGIC CLASS OF INSTRUCTIONS ARE
A PARTICULARLY VALUABLE CLASS OF INSTRUCTIONS TO USE TO ACCOMPLISH FLAG
SETTING.

THE MONITOR “BREAKPOINT" COMMANDS
THE MONITOR "“BREAKPOINT®™ COMMANDS ARE INITIATED BY TYPING IN ONE OF
THE FOLLOWING COMMANDS:
Bl PPP LLL (CTRL/L)

OR
B2 PPP LLL (CTRL/L)



WYHERE "pPPP LLL" DESIGNATES THE MEMORY ADDRESS AT WHICH THE BREAKPOINT IS
T0 BE INSERTED.

NOTTIOCE

IN CASES WHERE A BREAKPOINT IS T0 BE INSERTED IN A MULTI-BYTE
INSTRUCTION, SUCH AS "IMMEDIATEL," "JuMP®™ OR *“CALL"™ INSTRUC-
TIONS» THE ADDRESS INDICATED MUST BE THRE ADDRESS OF THE FIRST
BYTE IN THE INSTRUCTION!

AS MENTIONED EARLIER IN THE DISCUSSION OF THE *X" MONITOR COMMANDS.
THE TWO TYPES OF BREAKPOINT INSTRUCTIONS, *BI™ AND "B2," REFER TO THE
OPTION OF HAVING THE STATUS OF THE "A,* "B" AND "C" CPt} PEGISTERS (B1)
OR THE *'D,* *E,* 'H" AND "L' CPU REGISTERS (B2) SAVED IN THE VIRTUAL CpPU
REGISTER LOCATIONS, ALONG WITH THE FLAG STATUS, AT THE TIME THE BREAK-
POINT IS ENCOUNTERED. THUS, THE OPERATOR MAY INSERT A BREAKPOINT IN A
PROGRAM BEING TESTED TO ASCERTAIN WHETHERP PROGRAM OPERATION IS ACTUALLY
REACHING A CERTAIN POINT, OR TO VALIDATE THE STATUS OF THE SELECTED CPU
REGISTERS AT GIVEN POINTS WITHIN A PROGRAM UNDER DEVELOPMENT. WHEN THE
PROGRAM BEING TESTED REACHES THE ADDRESS AT WHICH A BREAKPOINT HAS BEEN
INSERTED, CONTROL WILL REVERT TO THE MEA MONITOR A N D THE ORIGINAL
INSTRDCTION IN THE PROGRAM WILL BE REPLACED BACK AT THE BREAKPOINT AD-
DRESS!

CAUTION

WHEN UTILIZING THE BREAKPOINT FACILITY THERE ARE SEVERAL CON-
SIDERATIONS THAT THE OPFRATOR MUST KEEP IN MIND:

1. THE PROGRAM BEING TESTED MAY NEUVER REACH THE SELECTED
BREAKPOINT ADDRESS IN WHICH CASE THE OPERATOR MAY HAVE TO MAN-
WALLY STOP THE PROGRAM AND RESTART THE MEA PACKAGE. IF THIS
OCCURS, THE OPERATOR SHOULD USE THE "M' COMMAND TO REMOVE THE
“"BREAKPOINT® INSTRUCTION FROM THE LOCATION THAT IT WAS INSERT~
FD (WHICH WILL APPEFAR AS AN *075"™ CODE) AND RESTORE THE ORIGf=-
NAL INSTRUCTION CODE TO THE PROGRAM UNDER TEST. THE OPERATOR
yOtTLD MOST LIKELY THEN CONTINUE TO "DEBUG" THE PROGRAM BY SEL-
ECTING A BREAKPOINT AT SOME OTHER LOCATION.

2. ONLY ONE BREAKPOINT SHOWLD BE ESTABLISHED AT ANY ONE TIME.
ATTEMPTING TO ESTABLISH MORE THAN ONE BREAK®OINT wILL RESULT

IN THE FIRST BREAKPOINT ENCOUNTERED BEING RESTORED WITH THE IN~
STRUCTION CODE CONTAINED IN THE ORIGINAL PROGRAM AT THE LAST
POINT AT WHICH A BREAKPOINT WAS ESTABLISHED. THIS MIGHT NOT BE
APPROPRIATE.

3. A TYPE "1 BREAKPOINT SHOULD NOT BE CHANGED TO A TYPE "2%
BREAKPOINT (OR VICE-VERSA) UNTIL THE BREAKPOINT HAS ACTUALLY
BEEN ENCOUNTERED. ATTEMPTING TO DO SO0 WILL RESIILT IN AN 075
CODE BEING INCORRECTLY RESTORED TO THE ORIGINAL BREAKPOINT.

IT SHOULD BE APPARENT, THAT IF ONE DESIRES TO EXAMINE ALL THE CPU
REGISTERS AT A GIUEN POINT IN A PROGRAM'S OPERATION, ONE WILL NEED TO
OPERATE THE PROGRAM TWICE - ONCE WITH A "BIl™ BREAKPOINT ESTABLISHEDs AND
ONCE WITH A “B2* BREAKPOINT ESTABLISHED AT THE SAME ADDRESS.

SINCE THE "UVIRTUAL™ CPU REGISTERS ARE ONLY UPDATED WHEN A BREAKPOINT
IS REACHED (OR WHEN THE OPERATOR SPECIFICALLY SETS THEM UP) IT IS POSSI=-
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BLE TO REVIEW THE STATUS OF THE TWwO GROURS OF CPU RPEGISTERS AT SEVERAL
DIFFERENT POINTS IN A PROGPRAM. FOR INSTANCE, ONE COVLD SET tP A "B1"
TYPE BREAKPOINT AT LOCATION "A,'" HAVE THE BREAKPOINT ENCO!'NTERED AND
THE ASSOCIATED *A,' 'B' AND 'C* CPY REGISTERS SAVED IN THE VIRTUAL LOC~-
ATIONS, THEN INSERT A TYPE 'B2" BREAKPOINT AT LOCATION "B," HAVE IT EN=-
COUNTERED, AND THEN REVIEW THE STATUS OF THE CPU REGISTERS USING THE
*X** TYPE COMMANDS. ONE GOULD CONTINUE, SAY» TO INSERT AND ENCOUNTER
MORE TYPE_"B2' BREAKPOINTS WHILE STILL SAVING THE ORPIGINAL *A,' "B' AND
“"C' VALUES. FOR REVIEW. (PARTICULARLY VALUABLE FOR THOSE THAT HAVE
SHORT MEMORIES WHEN WORKING ON DEBUGGING A COMPLEX PROGRAM!)

THE MONITOR 'GO TO' COMMANDS

THE MONITOR *“G0Q TO' COMMANDS ARE INITIATED BY TYPING IN ONE OF THE
FOLLOWING COMMANDS:

Gl PPP LLL (CTRL/L)
OR
G2 PPP LLL (CT®RL/L)

VYHERE "PPP LLL* REPRESENTS THE MEMORY ADDRESE AT WHICH PROGRAM OPERA~
TION IS TO COMMENCE WITH THE *A," _"B* AND *C" (Gi1) OrR "Ds' "E," H" AND
L' REGISTERS INITIALIZED TO THE VALUES RESIDING IN THE VIRTUAL CPU
REGISTER STORAGE LOCATIONS. IN MANY CASES, WHERE THE OPERATOR DOES NOT
CARE WHAT THE STATUS OF THE CPU REGISTERS ARE WHEN PROGRAM OPERATION
BEGINS, THE SELECTION OF THE *G1' OR "G2" TYPE OF "GO TO" COMMAND 1IS
PURELY ARBITRARY. HOWEVER, WHEN DESIRED, THE OPERATOR MAY SET UP EITHER
GROUP OF CPU REGISTERS TO CONTAIN SPECIFIC VALUES (USING THE X" MONITOR
COMMANDS)> PRIOR TO EXECUTING THE "GO TO' COMMAND. THOSE VALUES WILL BE
PLACED IN THE CPU REGISTERS VWHEN THE "GO TO' COMMAND IS EXECUTED AND THE
PROGRAM WILL THEN JuMP TO COMMENCE PROGRAMMED OPERATION AT THE ADDRESS
SPECIFIED IN THE "GO TO' COMMAND. (NOTE THAT SINCE A BREAKPOINT IS EN~
COUNTERED A FT ER A GO TO" COMMAND HAS BEEN EXECUTED, SETTING P
THE DESIRED VALUES IN CPU_REGISTERS FOR A "GO TO' COMMAND WILL NOT EF-
FECT THE BREAKPOINT PROCESS OF "SAVING" THE CONTENTS OF A GROUP OF CPU
REGISTERS WHEN A BREAKPOINT IS ENCOUWNTERED.)

THE MONITOR TAPE "READ' COMMAND

. THE MONI?Oﬁ TAPE READ COMMAND ‘18§ INITIATED BY TYPING IN THE FOLLOW~
ING:

R *%START TAPE UNIT**x (CTRL/L>

THIS COMMAND SEQUENCE CAUSES THE TAPE UNIT TO READ IN A PROGRAM
AND/OR DATA TO THE SYSTEM USING THE STANDARD SCELBI TAPE INTERFACE AND
TAPE FORMAT. THIS FORMAT INCLUDES ADDRESSING INFORMATION ON THE TAPE
SO THAT THE DATA IS AUTOMATICALLY LOADED INTO THE CORRECT ADDRESSES.
(TAPES MAY BE PREPARED USING THE MONITOR TAPE WRITE FACILITY OR WITH
THE MONITOR ASSEMBLER PROGRAM.) WHEN THE TAPE HAS BEEN READ IN CONTROL
WILL RETURN TO THE MONITOR. IF A TAPE READ ERROR OCCURS, CONTROL WILL
IMMEDIATELY RETURN TO THE MONITOR AND AN *'I' WILL BE DISPLAYED. THIS
COMMAND ESSENTIALLY CONSIST OF A "CALL'" TO THE STANDARD SCELBI TAPE READ
PROGRAM CONTAINED ON A PROM ON PAGE 77. USER'S SHOULD REFER TO APPROP=
RIATE DOCUMENTATION THAT IS SUPPLIED WITH SCELBI TAPE INTERFACES FOR DE-
TAILS AS TO THE OPERATION OF THE INTERFACE AND THE STANDARD SCELBI TAPE
READ PROGRAM.



THE MONITO® ~TaPF WmITE FACILITY

THE "SEP MAY wo]TF A BLOCK OF DATA F°OM MEMOPY TO A TAPE IINIT TIA A
SCFELB!I TAPF INTERFACE BY PFPFOPMING THE FOLLOWING SEQUENCE OF OPERPATIONS
Wl1TH THE MFA MONITO®:

NSING THE *x'* COMMAND® <FT '™ THE FOLLOWING *"UIQTITAL" C®!' ®EGI -
gTfns TO CONTAIN THE INDICATED DATA.

1, ©QEGISTER "H* T0 THF STADTING PAGE ADD®RESS OF THE BLOCK
OF DATA THAT If T0 BE TRANSMITTED T0 THE TAPE 'INIT,

2, W®VEGISTEP *"L® 70 THE STARTING LOCATION ON THF ©CAGF.

3. PEGISTE® D" 70 THF ENDING PAGE ADDmESS OF THE BLOCK OF
DATA.

4. PEGIETER “E” TO THF ENDING LOCATION ON THE PAGE.
(NOTF: D & ¥ MneT BFY GREATE® THAN H & L.)
EXECHTE THY FOLLOWING MONITOR® COMMAND CEQUENCE:
G2 063 387 =%START TAPE 1WITkx (CTPL/L)

YHEN THFE BLOCK OF DATA HAS BEEN VRITTEN T0 THE TADE IINIT CONTROL
WwiLL = ETU=mN T0 THE MONITO®. (THE OPERPATO™ SHOULD THEN MANUALLY &£TOP THE
TAPE MECHANI&M.)

THE MONITO® TAPE RFAD AND wRITE FACILITIES ARE PRIMARILY INTENDED
A% OPERATING AIDS FO» GENERAL PImPOSE APPLICATIONS, THEFRE A®E OTHED
TAPE ®FAD AND v ITE CAPARILITIES OF THE MFA PACKAGE ASSOCIATED WITH THE
“EDITOP®' AND "ASSEMBLER"™ POWTIONS THAT WILL BE DIRCUSSED IN THOSE TEC-
TIONS. THE U'SER MAY NOTE, THAT THE ABOYE GENERAL PUWOOSE weITE CAPABIL-
ITY CON&IST OF LITTLE MOPE THAN SETTING t™ THF APPROORIATE CPIt PEGISTERS
AND THEN WSING THE STANDARD SCELBI TARE WRITE wOUTINE t'NDER THE AUSPICES
OF THE MONITO®R FACILITY. AGAIN, 1SERS A®E REFERPED TO THE PELFUVANT DOC-
UMENTATION SUPRLIED WEITH THE SCELBI TAPE INTERFACE FOR PEQTINENT DETAILS
OF THE TAPE WRITE OPERATION.

OPERATING THE MEA EDITOPR

THE EDITOR PORTION OF THE MFA PACKAGE IS A "LINE FORMATTED" EDITO®R
PROGRAM. THAT 1%, LINES OF TEXT MAY BF INSEPTED INTO A MEMORY BUFFER
AND MAY BE REFERENCED BY THE OPEPATO® T0 ENABLF COWRECTIONS, ADDITIONS
OR DELETIONS T0O BE MADE TO INFORMATION IN THE TEXT BUFFER. THE TEXT
BUFFER IS SIMPLY AN AREA IN MFMORY THAT STA®TS ON PAGE 10 AND CONSUMES
AS MUCH MEMORY AS NECESSARY FOR THE INFORMATION TO BE STORED (OR UNTIL
ALL AUAILABLE RAM MEMORY HAS BEFN I"FILIZED).

AS EACH “LINE™ OF INFOPMATION IS ENTE®RED BY THE OPERATOR IT IS A&~
SIGNED A REFERENCE NUMBER THAT ALLOWS THE OPERATOR TO REFER TO THAT &PE-
CIFIC LINE WHENEYER DESIPED. IN THIS EDITO® PROGRAM, LINE NUMBERS ARE
ASSIGNED USING AN OCTAL NUMBERING SYSTEM. THE OCTAL NIMBERING SYSTEM
USED CONSIST OF TWO GROUPS OF THREE OCTAL DIGITS WITH THE ALLOWABLE
RANGE BEING FrOM 000 00! T0 THE LIMITS OF MMMORY. THE SYSTEM COULD
BE CONSIDERED TO BE EXACTLY THE SAME FORMAT AS THAT USED WHEN ADDREESING
MPMORY LOCATIONS WHERE THE FIRST GROtP OF DIGITS RPEPRESENTS A HIGH AD-
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DOFSS AND THE SECOND GROUP A LOW ADDRESS EXCEPT THAT THE NUMBERS NOW RE-
FTR TO ®LINES™ IN THE TEXT BUFFER INSTFAD OF MFMORY LOCATIONS. NOTE
T“HAT THE SECOND GROUP OF DIGITS IS LIMITED TO 377. THUS, LINE NUMBER
000 377 IN THIS FORMAT 1S FOLLOWED BY LINE NUMBER 00! 000. THE LINE
NUME FRING FORMAT WAS CHOSEN TO CONSERVE MEMORY SPACE IN THE EDITOR CON-
TROL ROUTINES:. WITH A LITTLE EXPERIENCE THE OPERATOR WILL FIND THE
FORMAT QUITE COMFORTABLE TO WORK WITH - BUT AT FIRST THE OPERATOR WILL
HAVE TO BECOME ACCUSTOMED TO THE NECESSITY FOR ENTERING ANY LINE NUMBER
AS TWO GROUPS OF DIGITS._ IT IS NOT NECESSARY TO ENTER LEADING ZEROS
VHEN SPECIFYING A LINE NUMBFR. THUS, LINE NUMBER ONE COULD BE ENTERED
AS: 000 00! OR O 1. (A SPACE MUST ALVAYS BE INSERTED BETWEEN THE LOW
AND HIGH PARTS OF THE LINE NUMBER ~ AND -~ THE HIGH PORTION IS ALWAYS IN-
SERTED AS THE FIRST GROUP OF DIGIT(S).

A SUMMARY OF THE TYPES OF COMMANDS AVAILABLE TO MANIPULATE INFOR-
MATION IN THE. TEXT BUFFER WSING THE MEA EDITOR IS SHOWN NEXT. A DE-
TAILED DISCUSSION OF EACH TYPE OF COMMAND WILL BE PRESENTED FOLLOWING
THE SUMMARY -

KILL (X) REMOVE ALL TEXT FROM THE TEXT BUFFER.

APPEND (A) APPEND INFORMATION TO THE TEXT BUFFER.

LIST (L) LIST INFORMATION IN THE TEXT BUFFER.

DELETE (D) DELETE LINE(S) FROM THE TEXT BUFFER.

INSFRT (1) INSERT LINECS) OF TEXT INTO THE TEXT BUFFER.
CHANGE (¢C> CHANGE LINE(S) IN THE TEXT BUFFER.

SEARCH (S)> SFEARCH A LINE FOR A SPEC1FIC CHARACTER.

READ TAPE (E)> READ FROM MAG-TAPE INTO TEXT BUFFER.

WRITE TAPE (W) WRITE FROM TEXT BUFFER TO MAG-TAPE.
THE EDITOR "KILL™ (K) COMMAND

THE EDITOR KILL COMMAND 1S EXECUTED BY ENTERING THE FOLLOWING SE-
QUENCE ON THE INPUT DEVICE:

K (CTRL/L)

THIS COMMAND EFFECTIVELY ™CLEARS OUT" THE TEXT BUFFER BY RESETTING
THE EDITOR®S POINTERS AND COUNTERS SO THAT THE TEXT BUFFER AREA IS
READY TO ACCEPT COMPLETFLY NEW INFORMATION. THE COMMAND SHOULD ALWAYS
BE USED WHEN ONE IS FIRST STARTING TO ENTER INFORMATION INTO TRE TEXT
BUFFER FOLLOWING POWER TURN ON OF THE COMPUTER. THIS IS BECAUSE, ThHE
"KILL"™ COMMAND CONTAINS A SPECIAL ROUTINE THMAT “SIZES UP"™ THE gﬁOUNT oF
RAM MEMORY AVAILABLE IN THE SYS5¥&EM AND SAVES THE UVALUE IT DETERMINES SO
THAT IT CAN NOTIFY THE OPERATOR IF AN ATTEMPT IS MADE TO ENTER MORE IN-
FORMATION INTO THE TEXT BUFFER THAN CAN BE STORED IN THE AVAILABLE RAM
MEMORY »

- FOLLOWING EXECUTION OF TRE KILL COMMAND '[:HE PROGRAM RETURNS TO THE
STANDARD MONITOR COMMAND MODE AND DISPLAYS THE *>" SIGN.
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THE EDITOR "APPEND'" (A)> COMMAND

THE EDITOP ACO®END COMMAND IS 1SSUED BY ENTERING THE FOLLOWING SE-~-
QUENCE ON THE INPYI™ DEVICE:

A (CTRL/L)

THE "APPEND' COMMAND ALLOWS INFOPMATION TO BE AP ENDED (ADDED TO
THE TEXT BUFFER) STARTING WITH THE NEXT AUVAILABLE LINE NT™BER - THAT IS
AT THE END OF ANY CIMRENT INFORMATION IN THE TEXT BIIFFE®R.

IF A TELETYPE I/0 IS BEING USED, A "C®/LF" COMBINATION WILL BE IS~
SUED IMMEDIATELY FOLLOWING THE EXECUTION OF THE "APPEND'" COMMAND AND
THE OPERATOR MAY ®ROCEED TO TYPE IN LINES OF TEXT. WHEN THE TELETYPE
10 1S BEING ®"SFDs, FACH LINE OF TEXT MAY BE 1" TO 72 CHARACTERS IN
LENGTH. A LINE OF TEXT WHEN IN THE " EDITOR MODE"™ (AT DISTINCT FROM
WHEN IN THE MONITO® COMMAND MODE) 1S TERMINATED BY DEPRESSING THE CA®R-
RIAGE RETI!mMN KEY (NOT THE 'CTRL/L' COMBINATION>! WHENEVYER THE CA®R-
RIAGE RETY™N KEY IS DEPRESSED IN THE EDITO® MODE A COMBINATION OF A
CARRIAGE RETURN AND A LINE FEED WILL BE ISSUED TO THE TELETYPE. THE
OPERATOR MAY THEN PROCEED TO ENTER ANOTHER LINE OF TEXT IMMEDIATELY FOL~
LOWING THE LINE JUST ENTERED WHEN IN THE APPEND MODE.

I1F AN OSCILLOSCOPE DISPLAY IS BEING USED, THE OPERATOR WILL OBSERVE
THAT THE CHARACTER "A' WILL RFMAIN DISPLAYED ON THE FIRST LINE OF THE
CRT SCREEN. INFORMATION TYPED IN TO BE APPENDED TO THE TEXT BUFFER
WILL BE DIS®PLAYED ON THE SECOND LINE OF THE CPT. THIS TECHNIQUE 1S USED
FOR THE CRT DISPLAY S0 THAT THF OPERATOP VWILL BE PEMINDED OF TRE TYPE OF
OPERATION BEING PERFORMED BY THE EDITOP PROGRAM. WHEN THE OSCILLOSCOPE
DISPLAY SYSTEM 1S BEING USED, THE OPERATOR SHOULD LIMIT THE NUMBER OF
CHARACTERS IN A LINE OF TEXT TO A MAXIM!™ OF TWENTY (DECIMAL). WHENEVER
THE CARRIAGE RETI"RN IS DEPRESSED WITH A CRT SYSTEM, THE "TEXT LINE"
(LINE TWwO0 ON THE SCREEN) WILL BE ERASED AND THE OPERATOR MAY PROCEED TO
ENTER THE NEXT LINE OF TEXT IF DESIRED.

WHEN AN OPERATOR IS PLACING TEXT INTO THE TEXT BUFFER, SUWCH AS WHEN
IN THE APPEND MODE, INFORMATION TYPED IN WILL BE PLACED IN THE TEXT BUF=~
FER WHEN A CARRIAGE RETURN IS EXECUTED. PRIOR TO THAT TIME, THE OPERA-
TOR MAY DESIRE TO MAKE CORRECTIONS TO THE CURRENT LINE OF TEXT. THERE
ARE SEUVERAL ERROR CO®RRECTING O®PTIONS AVAILASLE TO THE USER.

STRIKING THE 'RUB OUT"™ KEY ON THE KEYBOARD SERUES TO ERASE PREVIOUS
CHARACTERS IN A LINE« ONE CHARACTER IMMEDIATELY TO THE LEFT EACH TIME
THE »RUB OUT" KEY 1S DEPRESSED. WHEN A TELETYPE IS BEING USED, A *\"
SIGN WILL BE PRINTED EACH TIME THE "RUB OUT" KEY 1S DEPRESSED TO INDI-~
CATE AN ERASURE. WHEN THE CRT 1S USED, THE CHARACTER(S) WILL BE ERAS-
ED FROM THE SCREEN AS THE “PRPUB OUT'"™ KEY 1S DEPRESSED.

IF THE OPERATOR DESIRES TO ERASE THE CURRENT LINE OF TEXT BEING
ENTERED, THEN THE “CTRL/S' COMBINATION MAY BE USED. IF A TELETYPE IS
BEING USED THE "CTRL/S' WILL RESULT IN A CARRIAGE RETURN/LINE FEED COM-
BINATION BEING ISSUED TO SIGNIFY THE ERASURE. IF A CRT SYSTEM IS IN
USE THE "CTRL/S* WILL RESULT IN THE TEXT LINE BEING ERASED FROM THE DIS-
PLAY.

I1F THE OPERATOR SHOULD ATTEMPT TO ENTER A LINE THAT WOVLD RESULT IN
THE TEXT BUFFER BECOMING OVER-FILLEDs, THE LINE WILL NOT BE ACCEPTED
WHEN THE CARRIAGE RETURN IS DEPRESSED AND THE STANDARD MONITOR ERROR IN=-
DICATOR (''B") WILL BE DISPLAYED. THE OPERATOR MAY THEN RETURN TO THE
MONITOR MODE BY ISSUEING A "CTRL/D' COMBINATION.
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VHEN THE OPERATOR DESIRES TO TERMINATE APPENDING INFORMATION TO THE
TEXT BUFFERs THE "CTRL/D™ COMBINATION IS USED. THI1S SHOULD NORMALLY BE
DONE AFTER A CARRIAGE RETURN HAS BEEN ISSUED TO APPEND THE CURRENT LINE
TO THE TEXT BUFFER. 1IF A "CTRL/D"™ IS ISSUED WHILE A LINE IS BEING EN=-
TERED (BUT BEFORE A CARRIAGE RETURN WAS GIVEN) THE PROGRAM WILL RETURN
TO THE MONITOR MODE BUT THE PARTIAL LINE WILL NOT BE APPENDED TO THE
TEXT BUFFER. (OF COURSE, THIS IS ANOTHER WAY TO "ERASE" A LINE BEING
ENTERED I¥ ONE DOES NOT DESIRE TO CONTINUE APPENDING TEXT AFTER THE ER-
ASING OPERATIONI)

THE EDITOR "LIST"™ (L) COMMAND

THE EDITOR "LIST"” COMMAND MAY BE ISSUED IN SEUVERAL FORMATS AS IL-~-
LUSTRATED NEXT.

L (CTRL/L)
L HHH LLL (CTRL/L)
L HHH LLL,MMM NNN (CTRL/L)

THE FIRST FORMAT IS USED WHEN A *LISTING™ OF THE ENTIRE CONTENTS OF
THE TEXT BUFFER IS DESIRED. IF A TELETYPE 1/0 IS BEING UTILIZEDs THE
COMMAND WILL RESULT IN THE ENTIRE CONTENTS OF THE INFORMATION IN THE
TEXT BUFFER BEING PRINTED ON TRE TELETYPE.

IF THE OSCILLOSCOPE DISPLAY IS BEING USED, THE FIRST LINE ON THE
DISPLAY WILL SHOW THE "L™ (LIST) COMMAND AND THE NEXT FOUR LINES WILL
DISPLAY FOUR LINES OF INFORMATION IN THE TEXT BUFFER. THIS DATA VWILL
BE DISPLAYED UNTIL THE OPERATOR STRIKES THE KEYBOARD “SPACE™ BAR. AT
THAT TIME, LINE ONE OF THE DISPLAY VWILL CONTINUE TO SHOW THE "L™ COM-
MAND PLUS THE LINE NUMBER OF THE TOP LINE OF THE NEXT GROUP OF FOUR
LINES BEING DISPLAYED. USING THIS MANNER, THE OPERATOR MAY CONTROL THE
LISTING OF THE TEXT BUFFER ON THE CRT DISPLAY. IF¥, WHEN USING THE CRT
(BUT NOT WHEN USING THE TELETYPE) AN OPERATOR DESIRES TO TERMINATE THE
LISTING PROCESS BEFORE ACTUALLY REACHING THE END OF TRE INFORMATION IN
THE TEXT BUFFER, THE OPERATOR MAY SIMPLY DEPRESS THE CARRIAGE RETURN
KEY INSTEAD OF THE SPACE BAR. DOING SO WILL IMMEDIATELY RETURN THE PRO~
GRAM TO THE MONITOR COMMAND MODE. WHEN THE END OF THE INFORMATION IN
THE TEXT BUFFER HAS BEEN REACHED, THE PROGRAM RETURNS TO THE MONITOR
COMMAND MODE AT THE NEXT DEPRESSION OF THE SPACE BAR. (0OR, WHEN THE
TELETYPE PRINTER HAS FINISHED TYPING THE CONTENTS OF THE BUFFER.)

IF IT IS DESIRES TO SIMPLY LIST ONE LINE IN THE TEXT BUFFER, THE
SECOND FORMAT SHOWN ABOVE IS UTILIZED. THAT IS, THE OPERATOR ENTERS THE
*L" COMMAND PLUS THE OCTAL LINE NUMBER (IN THE FORMAT DESCRIBED EARLIER)
INDICATING THE LINE THAT IT IS DESIRED TO HAVE DISPLAYED. UPON EXECU-
TION OF THIS COMMAND THE TELETYPE OR CRT WILL DISPLAY THE DESIRED LINE
OF INFIRMATION.

TO "LIST"™ A GROUP OF LINES, THE THIRD FORMAT SHOWN ABOVE IS UTILIZ-
EDs _THAT 1S, THE STARTING LINE NUMBER., AND ENDING LINE NUMBER OF THE
LINES TO BE DISPLAYED 1S ENTERED BY THE OPERATOR. THE DESIRED LINES
WILL THEN BE DISPLAYED IN A MANNER SIMILAR TO THAT DESCRIBED FOR THE
GENERAL "LIST"™ COMMAND DISCUSSED ABOVE.

NOTE: BE CAREFUL WHEN COUNTING LINES IN THE TEXT BUFFER TO USE OC-
TAL NOTATIONs I.Ees COURTING ls 25 eee 65 75 105 11 o= 17, 20 ETCes AND
NOT TO SLIP AND ATTEMPT TO USE DECIMAL NOTATION!
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THE EDITOR "DELETE" (D) COMMAND

THE EDITOR "DELETE™ COMMAND MAY BE GIVEN IN ONE OF TWO FORMS:
D HAH LLL (CTRL/L)
D HHH LLLsMMM NNN (CTRL/L)

THE FIRST FORM IS ‘[}SED TO DELETE A SINGLE LINE IN THE TEXT BUFFER.
THE SECOND FORM WILL DELETE A GROUP OF LINES FROM THE TEXT BUFFER.

. WHEN THE DELETE COMMAND IS UTILIZED, THE EDITOR WILL AUTOMATICALLY
ASSIGN NEW LINE NUMBERS TO ALL TRE LINES AFTER THE DELETED LINE(S) 50
TRAT THE BUFFER 1S EFFECTIVELY *"SHORTENED™ BY THE NUMBER OF LINES DELET-
ED., THUS, IF LINE "N"™ IS DELETED, THE FORMER LINE "N+1* 1S SHIFTED DOWN
TO BECOME LINE ™N™ AND ALL HIGHER NUMBERED LINES ARE SIMILARLY SHIFTED
DOWN IN THE TEXT BUFFER.

THE EDITOR "INSERT" (1) COMMAND

THE EDITOR "INSERT"™ COMMAND IS GIVEN IN THE FOLLOWING FORM.
I HHH LLL (CTRL/L)

THE "INSERT™ COMMAND ALLOWS ONE TO INSERT LINE(S) OF TEXT IMMEDIAT-
ELY BEFORE THE LINE NUMBER SPECIFIED IN THE COMMAND. MORE THAN ONE LINE
MAY BE INSERTED IF DESIRED.

IF A TELETYPE 1/0 IS IN USE, EXECUTION OF THE "INSERT™ COMMAND VWILL
RESULT IN A CARRIAGE RETURN/LINE FEED BEING ISSUED. THE OPERATOR MAY
THEN PROCEED TO INSERT LINECS) OF TEXT USING THE SAME PROCEDURES AS WHEN
APPENDING INFORMATION EXCEPT NOW ALL LINES WILL BE INSERTED IMMEDIATELY
BEFORE THE SPECIFIED LINE NUMBER. THE OPERATOR MAY USE THE “RUB 0OUT."
"CTRL/S"™ AND YCTRL/D"™ FUNCTIONS TO MAKE CORRECTIONS IF¥ DESIRED. FEACH
LINE TO BE INSERTED IS TERMINATED BY A CARRIAGE RETURN. RETURN TO THE
MONITOR COMMAND MODE IS ACCOMPLISHED BY THE "“CTRL/D* COMBINATION.

AS EACH LINE OF TEXT IS INSERTED, THE EDITOR PROGRAM WILL AUTOMATI~
CALLY ASSIGN NEW LINE NUMBERS TO ALL THE REMAINING LINES IN THE TEXT
BUFFER. THUSs, 1F A LINE §S INSERTED IN FRONT OF LINE *N,* THE NEW LINE
BECOMES LINE NUMBER "N AND THE FORMER LINE “N* BECOMES LINE “N+i{* ETC-

WHEN THE OSCILLOSCOPE DISPLAY SYSTEM IS BEING USEDs THE OPERATOR
WILL NOTE THAT THE "I* COMMAND ALONG WITH THE SPECIFIED LINE NUMBER WILL
REMAIN DISPLAYED ON LINE ONE. LINE NUMBER TWO OF THE DISPLAY WILL SHOY

THE NEW LINE BEING INSERTED. IF MORE THAN ONE LINE IS INSERTED AT A
TIME, THE CRT WILL UPDATE THE LINE NUMBER AS EACH NEW LINE IS INSERTED.

THE EDITOR TCHANGE™ (C) COMMAND

TRE EDITOR “CHANGE™ COMMAND MAY TAKE ONE OF TWO FORMS:
C HHH LLL (CTRL/L)

C AHH LLL.,MMM NNN (CTRL/L)

- 185 -



THE FIRST FORM IS FOR THE CASE WHEN ONE SINGLE LINE IS TO BE ALTER-
ED. THE '"CHANGE" COMMAND ESSENTIALLY ERASES THE SPECIFIED LINE AND AL~
LOWS THE OPERATOR TO TYSE IN A NEW LINE IN IT*'S PLACFE. HOWEVEwW, THE
COMMAND WILL ALSO ALLOW THE OPERATOR TO EFFECTIUVELY INSERT ADDITIONAL
LLINES IF DESIRED IMMEDIATELY FOLLOWING THE LINF THAT IS CHANGED. THI!S
IS ACCOMPLISHED BY SIMPLY ENTERING ADDITIONAL LINES BEFORE RETURNING TO
THE COMMAND MODE.

THE SECOND FORM ALLOWS A GROUP OF LINES TO BE CHANGED AT ONE TIME.
THIS COMMAND EFFECTIVELY FERASER THE SPECIFIED LINES AND THEN ENABLES THE
OPERPATOR TO INSERT NEW LINES IN THEIR PLACES. THIS IS POINTED OUT BE=-
CAUSE OF THE OPERATO® SPECIFIES A "CHANGE" COMMAND FOB® A GRO!™ OF THREE
LINES AND THEN ONLY ENTERS TWO LINES, THE THIRD LINE wILL BE EFFECTIVELY
ERPASED FROM THE TEXT BUWFFER.

INPUTTING NEW TEXT U'SING THE "CHANGE” COMMAND IS SIMILAR TO THAT
DESCRIBED WHEN USING THE "INSERT' COMMAND FOR BOTH TELETYPE AND CRT 1/0
DEWICES.

THE EDITOw "QEARCH" (S) COMMAND

THE EDITO® “SEARCH®™ COMMAND IS INITIATED BY TVeING IN THE SEQUENCE:
€ HHH LLL (¢CT®eL/L)>

THE "SEARCH"” COMMAND ALLOWS THE OPERATOR T0 ™"SEARCH" THE SPECIFIED
LINE FOR A SPECIFIC CHARACTER. WHEN THAT CHARACTER 1S “FOUND™ THE OP-=-
ERATO® MAY THEN PROCEED TO MAKE ALTFRATIONS IN THE LINE.

WHEN THE COMMAND IS EXECUTED BY ISSUVEING THE “CTPL/L™ COMBINATION,
THE PROGRAM WILL WAIT FOR THE OPERATOR T0 ENTFR A "CHARACTEP™ FROM THE
KEYBOARD. (NOTE: THE "SREARWCH" CHARACTER WILL NOT BE DISPLAYED VHEN IT
I8 INITIALLY ENTERED!) THE PROGRAM WILL THEN PROCEED TO0 DISPLAY THE
CONTENTS OF THE SPECIFIED LINE UNTIL THE "SEAPCH CHARACTER®™ 1S LOCATED.
AT THAT POINT, THE OPERATOR HAS SEVERAL OPTIONS THAT WILL BE DESCRIBED
SHOPTLY. IF THE "SEARCH CHARACTER' 1< NOT LOCATED ON THE SPECIFIED
LINE, THE PROGRAM WILL RFTI/PN TO THE MONITOR COMMAND MODE. (NOTE: IF
A CRT IS IN UVYSE THE ®“SEARCH" FOR A NON-EXISTANT CHARACTER WILL PROCEED
S0 RAPIDLY THAT THE OPERATOR WILL NOT SEE THE LINE BEING DISPLAYED AND
THE PROGRPAM WILL APPEARP TO INSTANTANEOUSLY PET(RN TO THE MONITOR COMMAND
MODE.)>

IF THE "“SEARCH CHARACTER"™ IS LOCATED IN THE SPECIFIED LINE, THE OP~
ERATOR MAY ELECT TO MAKE MODIFICATIONS TO THE LINE TISING THE STANDARD
TECHNIQUES SUCH AS "RIIB OUT™ TO EPASE CHARACTERS IN THE LINE. THE OP~
ERATOR MAY THEN PROCEED TO TYPE IN NEFW DATA FOR THE REMAINING PORTION OF
THE LINE ~ TERMINATING THE LINE WHERE DESIPED BY ENTERING A CARPRIAGE RE-
TURN. ORs, THE OPERATOR MAY ELECT TO MSE SEVERAL FEATURES AVAILABLE ONLY
WHEN OPERATING IN THE EDITOR ‘**SEARCH' MODE.

ONE £UCH FEATIYRE WHEN IN THE EDITO® "SEARCH' MODE IS THE ABILITY TO
LEAYE THE REMAINDER OF THE ORIGINAL LINE ALONE AFTER MAKING CORRECTIONS
WHEN THE "SEARCH CHARACTER™ 1S REACHED. TO ACCOMPLISH THIS, THE OPERA~-
TOR SIMPLY TYPES IN A COMBINATION '"CTRL/U' FOLLOWED BY A CARRIAGE RE-
TUPN. THE PROGRAM WILL RETI™RN TO THE MONITO® COMMAND MODE. HOWEUER,
THE REMAINDER OF THE ORIGINAL LINE WILL BE STORED IN THE TEXT BUFFER.
THE RESTLT OF THE OPERATION MAY BE CHECKED BY USING AN APPROPRIATE LINE
LIST COMMAND.



THE SECOND FEATURE WHEN IN THE FEDITOR "SEARCH®™ MODE 1S THE ABILITY
TO GO ON T0O THE SECOND, OR THIRD, OR "N°'TH™ APPFARANCE OF THE “SEARCH
CHARACTER™ IN THE LINE BFEING "SFARCHED.' THIS 1S ACCOMPLISHED BY FIRST
DEPRESSING THFE *"CTRL/T"™ COMBINATION AND THEN THE "CTRL/L' COMBINATION.
THE PROGRAM VILL THEN PROCEED TO DISPLAY THE INFORMATION UNTIL THE NEXT
APPEARANCE OF THE "SEARCH CHARACTER.™ AT THAT POINT, THE OPERATOR AGAIN
HAS THE OPTIONS DESCRIBED IN THIS SECTION.

THE EDITOR “TAPE READ"™ (E) COMMAND

THE EDITOR TAPE READ COMMAND IS INITIATED BY TYPING IN THE FOLLOV=-
ING:

E ¥ START TAPE UNITs¥* (CTRL/L)

THIS COMMAND SEQUENCE CAUSES THE TAPE UNIT TO READ IN INFORMATION
TO THE TEXT BUFFFR STORAGE AREA. (NOTE: TAPES READ IN USING THIS COM~
MAND SHOUDLD BE PREPARED USING THE EDITOR TAPE WRITE (W) COMMAND DESCRIB~
ED IN THE NEXT SECTION.Y WHEN THE TAPE HAS BEEN READ IN CONTROL WILL
RETURN TO THE MONITOR. IF A TAPE READ ERROR OCCURS., CONTROL wWILL IMMED-
IATELY RETIMN TO THE MONITOR AND AN *I* WILL BE DISPLAYED.

) NOTE: THE EDITOR TAPE READ COMMAND (E) MUST BE USED WHEN READING IN
TAPES PREPARED BY USING THE EDITOR TAPE WRITE (W) COMMAND (AND NOT THE
MONITOR TAPE READ (R> COMMAND!!) AS THE ERITOR TAPE PEAD ROUTINE SETS UP
A SPECIAL GROUP OF EDITOR POINTERS AND COUNTERS AFTER THE TEXT HAS BEEN
LOADED INTO THE BUFFER AREA.

ADDITIONALLY, IT SHOULD BE NOTED THAT THE INFORMATION LOADED IRTO
THE TEXT BUFFER FROM THE MAGNETIC TAPE INTERFACE WILL BE PLACED STARTING
AT THE BEGINNING OF THE BUFFER. DATA MAY NOT BE "APPENDED" TO THE BUF-
FER V1A THE TAPE UNIT.

THE EDITOR "TAPE WRITE™ (W) COMMAND

THE EDITOR TAPE WRITE COMMAND IS INITIATED BY TYPING IN THE FOLLOV-
ING?

W  *xSTART TAPE UNITk*» (CTRL/L)

THE EDITOR TAPE WRITE COMMAND WILL CAUSE THE CONTENTS OF THE TEXT
BUFFER TO BE TRANSMITTED TO THE MAGNETIC TAPE UNIT. ADDITIONALLY, THE
VALUES OF SEVERAL POINTERS AND COUNTERS USED BY THE EDITOR PROGRAM ARE
SENT TO THE TAPE. THIS INFORMATION IS THEN USED WHEN THE TAPE IS READ
BACK IN TO INITIALIZE THE EDITOR MANIPULATING ROUTINES TO CORRESPOND
WITH THE CONTENTS OF THE TEXT BUFFFR. WHEN THE INFOPMATION HAS BEEN
S ENT, CONTROL RETURNS TO THE MONITOR. (THE OPFRATOR SHOULD THEN MANUALLY
STOP THE TAPE RECORDING UNIT.) THE AMOUNT OF TIME REQUIRED TO WRITE THE
CONTENTS OF THE TEXT BUFFER ON THE TAPE WILL BE DEPENDENT ON THE AMOUNT
OF INFORMATION STORED IN THE TEXT BUFFFR. AS A ROUGH RULE OF THUMB, THE
TAPE UNIT REQUIRES ABOUT ONE MINUTE TO RECORD THE DATA IN 1,024 WORDS OF
MEMORY »

NOTE: THE OPERATOR MAY ASCERTAIN THE AMOUNT OF MEMORY USED TO STORE

TEXT IN THE TEXT BUFFER BY USING THE FOLLOWING MONITOR COMMAND TO EXAM-
INE THE "END OF BUFFER' POINTER FOR THE EDITOR PROGRAM?
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F 000 160,000 t61 (CTRL/L)

DISPLAYING THE TWO LOCATIONS WILL YIFLD THE VALUE OF THE LAST MEM=
ORY LOCATION CURRENTLY IN USE IN THE EDITOR TEXT BUFFER. THE PAGE AD-
DRESS 1S IN LOCATION 161 AND THE LOCATION ON THE PAGE @S IN LOCATION
160« SINCE THE TEXT BUFFER STARTS AT PAGE 10 LOCATION 000 ONE CAN
READILY DETERMINE THE ACTUAL AMOUNT OF MEMORY USED BY SUBTRACTING THE
STARTING ADDRESS OF THE TEXT BUFFER FROM THE ENDING VALUE OBTAINED BY
EXAMINING THE CONTENTS OF LOCATIONS 160 AND 161 ON PAGE 00! (NOTE AC-
TUAL TEXT IN THE EDITOR TEXT BUFFER 1S STORED STARTING AT LOCATION 004
ON PAGE 10 - THE FIRST FOUR LOCATIONS ARE USED FOR HOLDING INFORMATION
USED BY THE EDITOR CONTROL PROGRAM. HOWEVER, SINCE THIS SPACE MUST AL-
WAYS BE AVAILABLE FUR SUCH PURPOSES, IT IS INCLUDED AS PART OF THE TEXT
BUFFER STORAGE AREA.)

OPERATING THE MEA ASSEMBLER

THE ASSEMBLER PORTION OF THE MEA PACKAGE IS ESSENTIALLY A TWO PASS
ASSEMBLER WITH AN OPTIONAL THIRD PASS FOR OUBTAINING A LISTING OF AN AS~-
SEMBLED PROGRAM. THE ASSEMBLER OPERATES DIRECTLY ON TEXT PLACED IN THE
TEXT BUFFER BY THE EDITOR PORTION OF THE MEA PROGRAM. THE FIRST PASS
OF THE ASSEMBLER 1S USED TO CHECK FOR SYNTAX ERRORS AND BUILD UP THE
USER DEFINED SYMBOL TABLE. THE SECOND PASS 1S USED TO WRITE COMPLETELY
ASSEMBLED OBJECT CODE DIRECTLY TO THE MAGNETIC TAPE UNIT. THIS TAPE MAY
THEN BE READ BACK INTO MEWMORY TO ALLOW OPERATION OF THE ASSEMBLED PRO~-
GRAM. THE FORMAT USED TO WRITE THE TAPE ALLOWS THE PREPARED TAPE TO BE
AUTOMATICALLY READ BACK INTO THE MEMORY LOCATIONS WHERE THE PROGRAM HAS
BEEN ASSEMBLED TQ OPERATE IN. AN OPTIONAL THIRD PASS OF THE ASSEMBLER
PROGRAM MAY BE USED TO OBTAIN A LISTING OF THE ASSEMBLED PROGRAM. THE
LISTING PROVIDES A COMBINATION OF THE ORIGINAL SOURCE CODE ALONG WITH
THE ASSEMBLED OBJECT CODE AND THE ADDRESSING INFORMATION FOR EACH BYTE
0F ASSEMBLED CODE.

THE FACT THAT THE ASSEMBLER PROGRAM_OPERATES DIRECTLY FROM INFOR~
MATION STORED IN THE TEXT BUFFER ENABLES ONE TO DEUVELOP PROGRAMS WITH
CONSIDERABLE SPEED. FOR INSTANCE, IF SYNTAX ERRORS ARE DETECTED DURING
PASS ONE OF THE ASSEMBLER PROGRAM, AN ERROR CODE ALONG VITH THE LINE
NUMBER IN THE TEXT BUFFER THAT CONTAINS THE ERROR VWILL BE DISPLAYED TO
THE OPERATOR. THE OPERATOR MAY THEN IMMEDIATELY USE THE MEA EDITOR TO
CORRECT THE ERROR AND PROCEED TO ATTEMPT TO RE-ASSEMBLE THE PROGRAM.

WHEN THERE ARE NO _SYNTAX ERRORS IN THE S0URCE LISTING, AS INDICATED
BY THE SUCCESSFUL COMPLETION OF PASS ONE OF THE ASSEMBLER, ONE THEN PRO-~
CEEDS TO HAVE THE ASSEMBLER WRITE THE ASSEMBLED PROGRAM (WHICH WILL CON=~
SIST OF ADDRESSING INFORMATION AND THE OBJECT OR MACHINE LANGUAGE CODE)
ONTO THE TAPE UNIT USING THE SECOND PASS FEATURE OF THRE ASSEMBLER. ONE
MAY THEN IMMEDIATELY USE THE MEA MONITOR TAPE READ FACILITY TG LOAD THE
ASS EMBLED PROGRAM BACK INTO MEMORY (WHICH WILL AUTOMATICALLY LOAD IT IN=~-
TO THE ADDRESSES IT WAS ASSEMBLED TO OPERATE IN). THEN, ONE MAY UTILIZE
THE MONITOR FEATURES TO CHECK OUT AND IF NECESSARY “DEBUG” THE PROGRAM.
By JUDICIOUS USE OF AVAILABLE RAM MEMORY (SUCH AS USING LOCATIONS ABOVE
THOSE UTILIZED BY THE TEXT BUFFER FOR THE SPECIFIC SOURCE LISTING BEING
ASS EMBLED) ONE MAY ACTUALLY CHECK OUT A PROGRAM WITHOUT DISTURBING THE
ORIGINAL SOURCE LISTING CONTAINED IN THE TEXT BUFFER. THEN, SHOULD PRO~
GRAMMING LOGIC ERRORS BE DISCOVERED, ONE MAY INSTANTLY REVISE THE SOURCE
LISTING AND THEN OBTAIN A NEW ASSEMBLY WITHOUT EVEN HAVING TO RELOCAD THE
SOURCE LISTING! (IN CASES WHERE THIS IS NOT POSSIBLE, ONE WOULDs OF
COURSE:; SAVE A COPY OF THE ORIGINAL SOURCE LISTING ON THE TAPE DNIT US~-
ING THE EDITOR TAPE WRITE (W) CAPABILITY DESCRIBED FEARLIER. THEN, IF

- 18 -



CORRECTIONS TO THE SOURCE LISTING WERE REQUIRED, ONE WOULD READ THE 0ORr-
IGINAL LISTING BACK INTG THE TEXT BUFFER USING THE EDITOR READ (E) FACI=-
LITY AND UPDATE THE SOURCE AS APPROPRIATE.)

ASSEMBLER SOURCE LISTING FORMAT

SINCE THE ASSEMBLER PROGRAM OPERATES ON INFORMATION IN THE TEXT
BUFFER, THERE 1S LITTLE MORE TO OPERATING THE ASSEMBLER THAN MAKING SURE
THE SOURCE LISTING IS IN PROPER FORMAT. THE FOLLOWING DISCUSSION DE-
SCRIBES THE FORMAT REQUIRED BY THE ASSEMBLER PROGRAM.

SOURCE FORMAT: THE ASSEMBLER ACCEPTS SOURCE STATEMENTS IN LINE FOR~
MAT». FACH LINE IS CONSIDERED TO CONSIST OF VARIOUS CATEGORIES OF FIELDS
WITH FACH FIELD BEING DELIMITED BY A SPACEs OR THE 3PECIAL CHARACTERS:
COMMA (AFTER AN ADDRESS DEFINING LABEL), OR A SLASH (/) SIGN (WHICH IS
USED FOR INDICATING THE BEGINNING OF A "COMMENTS* FIELD).

LINES: 1IF AN OS5CILLOSCOPE DISPLAY 1S BEING USED FOR OUTPUTs LINES
SHOULD BE LIMITED TO A MAXIMiM OF 20 (DECIMAL> CRARACTERS (IN KEEPING
WITH THE DI&SprLAY CAPABILITY OF THE EDITOR PROGRAM). IF A TELETYPE 1/0
1S IN USE LINES MAY CONTAIN UP TO 50 CHARACTERS. A LINE IS TERMINATED
BY A CARRIAGE RETURN. AS LINES ARE PROCESSED BY THE ASSEMBLER THEY ARE
ASSIGNED "REFERENCE LINE NUMBERS® WHICH MAY BE REFERRED TO IN THE EVENT
A "DIAGNOSTIC ERROR* OCCURS. LINES ARE NUMBERED USING THE SAME OCTAL
NUMBER (TWO GROUPS OF THREE DIGITS) DESCRIBED FOR THE EDITOR PROGRAM.
LINES MAY BE STARTED WITH ANY CHARACTER OTHER THAN A COMMA, CARRIAGE RE-
TURN, LINE FEED», OR SPACE.

FIELDS:s FIELDS IN A LINE ARE CLASSIFIED BY THEIR SERIAL POSITION
WITHIN THE LINE, BY THE CONTENTS OF THE FIELD, AND BY THE CONTENTS OF
PROCEEDING FIELDS. A FIELD MAY BE CLASSIFIED AS CONTAINING ONE OF THE
FOLLOWING: A LABE¥L, A MNEMONIC», AN OPERAND, AN ADDRESS, A NAME, AN
OCTAL NUMBER (AS AN INSTRUCTION, ADDRESS, OR DATA), OR COMMENTS. EXCEPT
FOR MNEMONICS AND OCTAL NUMBERS A FIELD MAY VARY IN LENGTH. (ALL MNE-
MONICS CONTAIN EXACTLY 3 ALPHABETICAL CHARACTERS. ALL OCTAL NUMBERS
MUST BE SPECIFIED AS 3 OCTAL DIGITS IN TRE RANGE 000 TO 377.) LABELS
AND NAMES MAY VARY IN LENGTH AS THE USER DESIRES. AN ADDITIONAL FfIELD
CLASSIFICATION IS USED TO DEFINE TWO SPECIAL FUNCTION PSUEDO-OPERATORS.
PSUEDO-OPERATORS ARE MNEMONICS THAT ARE INTERPFRETED BY THE ASSEMBLER
PROGRAM AND DIRECT IT'S OPERATION BUT ARE NOT PART OF THE COMPUTER'S
STANDARD INSTRUCTION SET.

LABELSt ANY LINE OF SOURCE CODING MAY BE ASSIGNED ONE OR MORE
LABEL(S). IF ONLY ONE LABEL IS ASSIGNED TO A LINE IT MUST BE IN THE
FIRST FIELD (LEFT JUSTIFIED) OF THE LINE. 1I¥ MORE THAN ONE LABEL IS DE-
SIRED ON THE SAME LINE, THE ADDITIONAL LABEL(S) MUST FOLLOW IMMEDIATELY
AFTER THE FIRS5T. A LABEL MAY NOT BE ASSIGNED TO THE RIGHT OF ANY FIELD
THAT DOES NOT ITSELF CONTAIN A LABEL. A LABFL MAY BE OF ANY LENGTH FOR
PROGRAMMING CONVENIENCE BUT THE ASSEMBLER WILL TRUNCATE THE LABEL AFTER
THE FIRST SIX CHARACTERS. (NOTE: LABELS CONSUME SYMBOL STORAGE SPACE
IN DIRECT RELATIONSHIP TO THE NUMBER OF CHARACTERS IN THE SYMBOL.
SHORTER LABELS THUS ALLOW MORE SYMBOLS TO BE STORED FOR A GIVEN ASSEM-
BLY OPERATION.) ALL LABELS MUST BE IMMEDIATELY TERMINATED BY THE COMMA
(+) SIGN. 1IN ADDITION, LABELS MUST MEET THE FOLLOWING CONDITIONS:

THE FIRST CHARACTER MUST BE A LETTER OF THE ALPHABET.

THE LABEL MAY NOT CONTAIN CHARACTERS OTHER THAN LETTERS
AND NUMBERS.



A NAME USED AS A LABFL MAY ONLY BE ASSIGNED AS A LABEL ONCE
IN AN ASSEMBLY. (IT MAY THEN BE REFERENCED AS A "NAME™ AS
OFTEN AS DESIRED.)

MNEMONICS: ALL MNEMONICS SPECIFIED FOR THE SCFLB1~8B MAY BE USED
WITH THIS ASSEMBLER WITH THE EXCEPTION OF INPUT/0UTPUT MNEMONICS AND
THE RESTART (RST)> COMMANDS. (THOSE INSTRUCTIONS MUST BE GIVEN USING
THEIR OCTAL CODES AS DESRIBED SHORTLY.) MNEMONICS MUST CONSIST OF THREE
ALPHABETICAL CHARACTERS AND ARE TERMINATED BY A SPACE. CERTAIN MNEMO-
NICS REQUIRE OPERANDS A5 DESCRIBED BELOW:

MNEMONICS FOR YIMMEDIATE" INSTRUCTIONS ARE EXPECTED TO BE
FOLLOWED BY A TERM SPECIFYING THE CONTENTS OF THE "IMMEDIATE"
BYTE. THIS TERM SHOULD BE GIVEN AS AN OCTAL NUMBER IN THE
RANGE 000 TO 377. IF NO TERM IS SPECIFIEDs OR 'THE "IMMED~-
IATE” PORTION OF THE MNFEMONIC IS NOT A VALID OCTAL NUMBER,

AN ERROR CONDITION WILL OCCURa

CALL (CAL) Or JUMP (JMP) MNEMONICS AS @ELL AS THE UVARIOQUS
CATEGORIES OF CONDITIONAL CALL AND JUMP MNEMONICS SHOULD BE
FOLLOWED BY TERM(S) TO INDICATE THE ADDRESS THE INSTRUCTION
REFERS TO. THIS IS ACCOMPLISHED BY: 1.) GIVING THE AD~-
DRESS AS TWO GROUPS OF OCTAL NUMBERS (LOW ORDER PORTION FOL~-
LOWED BY PAGE PORTION - AS IT WOULD APPEAR IN MACHINE CODE)
ORs, 2.) USING A NAME WHICH APPEARS FLSEWHERE IN THE SOURCE
CODING FOR THE ASSEMBLY AS A LABEL. WHEN THE NAME OF A LABEL
1S GIVEN THE ASSEMBLER WILL INSERT THE ADDRESS OF THE LABEL
THAT HAS THE SAME "NAME." IF AN ADDRESS DEFINING "NAME™ OR
ADDRESS DEFINING OCTAL NUMBERS ARE NOT INCLUDED WITH A JMP
OR CAL MNEMONIC, AND ERROR CONDITION WILL OCCUR-.

SEUFRAL CLASSES OF INSTRUCTIONS WHICH HAVE MNEMONIC REPRESENTATIONS
ARE NOT INTERPRETED BY THE MEA ASSEMBLFR. THESE CLASSES, THE 1/0 COM-
MANDS AND THE RESTART COMMANDS MUST BE GIVEN A5 OCTAL NUMBERS. A LIST-
ING OF THE OCTAL NUMBERS FOR THESE INSTRUCTIONS IS PROVIDED FOR READY
REFERENCE BELOV.

INSTRUCTION OCTAL VALUE
INP 0 101!
INpP 1 1t 03
INP 2 1t 05
INP 3 1t 07
INP 4 111
INP S 1 ¢ 3
out 10 1 2t
ovtT 1t 1 23
oUT 12 1 25
ouT 13 1 27
00T 14 1 31
our 1iI5 1 33
ouT 16 1 358
ot 17 1 3 7
RST 0 00S
RST 1 015
RST 2 025
RST 3 035
RST 4 0O 45
RST 5 0 55
RST 6 0 65
RST 7 075

= 20 =



AN OPERAND 1S5 A FIELD THAT COMPLETES CERTAIN CLASSES OF MNEMONICS
SUCH AS THE “IMMEDIATE" CLASS OF INSTRUCTIONS.

ADDRESSES ARE FIELDS THAT SPECIFY THE ADDRESS FOR THE CLASS OF IN-
STROCTIONS THAT REQUIRE ADDRESS DESIGNATIONS - NOTABLY THE JUMP AND CALL
INSTRUCTIONS. ADDRESSES MAY BE FILLED BY ONE FIELD NAMES, Or A TWO
FIFLD SERIES OF OCTAL DIGITS AS MENTIONED EARLIER.

8CTAL NUMBER FlELDS CONTAIN AN OCTAL NUMBER EXPRESSED AS THREE OCTAL
DIGITS. THE OCTAL VALUES MUST BE IN THE RANGE OF 000 TO 377. OCTAL
NUMBER FIELDS MAY BE USED TO FILL ALl THME PREVIOUSLY DEFINED TYPES OF
F1ELDS EXCEPT LABELS AND NAMES. HOWEVER, WHEN OCTAL NUMBERS ARE USED IN
PLACE OF MNEMONICS, EACH INSTRUCTION, AND ADDITIONAL OPERANDS OR ADDRES-
SFS SHOULD BE PLACED ON SFPARATE LINES. SOME EXAMPLES OF THE USE OF OC~
TAL NUMBERS IS GIVEN BELOW.

AN "IMMEDIATE™ INSTRUCTION SUCH AS "LAl 246" COULD BE GIVEN
TO THE ASSEMBLER USING THE MNEMONIC FORMAT:

LALI 246

BUT WHEN GIVEN USING PURE OCTAL NUMBERS THE FORMAT FOR THE
ASSEMBLER WOULD BE:

006
246

SIMILARLY, A "JMP*™ (JUMP) INSTRUCTION COULD BE GIVEN IN
MNEMONIC FORMAT AS:

JMP NEW

WHERE "NEW" IS USED ELSEUYHERE IN THE SOURCE CODING AS A
LABFL. OR A "JMP"™ INSTRUCTION COULD BE GIUEN IN TRE FORM:

JMP 140 003

WHERE THE MNEMONIC IS FOLLOWED BY AN ACTUAL OCTAL ADDRESS. 1IF
IT WAS DESIRED TO INSERT THE SAME INSTRUCTION USING PURE OCTAL
NUMBERS FOR THE ASSEMBLER PROGRAM THE FORMAT WOULD BE:

104
140
003

COMMENT FIELDS ARE FIELDS THAT CONTAIN TEXT COMMENTS FOR THE PRO-
GRAMMER*S CONVENIENCE« THESE FIELDS MUST BE PREFIXED BY A SLASH (/)
SIGN AND BE THE LAST (OR ONLY) FIELD IN A LINE. WHEN THE ASSEMBLER
ENCOUNTERS A SLASH (/) SIGN IT WILL IGNORE ALL THE REMAINING DATA ON
THE LINE (FOR ASSEMBLY PURPOSES) UNTIL A CARRIAGE RETURN CHARACTER IS
DETECTED.

A SPECIAL MNEMONIC WHICH 1S NOT A PART OF THE STANDARD INSTRUCTION
SET HAS BEEN INCLUDED IN THE ASSEMBLER. THIS MNEMONIC 1S ENCODED AS
“LMM.* WHEN THE ASSEMBLER ENCOUNTERS THIS SPECIAL "LMM™ MNEMONIC IT
WILL ASSEMBLE IT AS A HALT INSTRUCTION DSING THE OCTAL CODE 377. THIS
FEATURE HAS BEEN ADDED AS A CONUVENIENCE TO ALLOW TW0 FORMS OF THE HALT
INSTRUCTION TO BE READILY ASSEMBLED. THE "RLT" MNEMONIC ITSELF 15 AS~-
SEMBLED AS THE OCTAL CODE 000. IN THE SCELB!-8R, WHEN A PROGRAM ENCOUN-
TERS A HALT INSTRUCTION, THE MEMORY CONTENTS LAMPS WILL DISPLAY THE IN-
STRUCTION. IT IS OFTEN CONVENIENT TG USE THE 000 HALT CODE FOR **NORMAL*
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PROGRAM HALTS (RESULTING IN ALL THE MEMORY CONTENTS LAMPS BEING "OFFf").
FOR "ABNORMAL' OR "ERROR CONDITION* HALTS ONE MAY FLECT TO USE THE 377
HALT CODE SO THAT THE MEMORY CONTENTS LAMPS ARE ALL "ON.™ THE OPERATOR
CAN THEN TELL AT A GLANCE WHAT TYPE OF HALT OCCURED SHOULD A PROGRAM
STOP. HENCE, THE ADDI{TION OF THE SPECIAL "LMM* MNEMONIC IN THE ASSEM-
BLER. (NOTE - NATURALLY THE HALT CODES OR ANY OTHER INSTRUCTION MAY AL-
SO BE PLACED IN A PROGRAM USING THE ACTUAL MACHINE CODES IN THE FORM OF
OCTAL NUMBERS AS MENTIONED ABOVE.)

ASSEMBLER FORMAT EXAMPLES

VALID LABELS: START,» START1., START2, Si, A» B, Cs Al, B2, C3.,
INUVALID LABELS: STARTS (SEMI=-COLON IS AN INVALID TERMINATOR)
START (MISSING THE COMMA TERMINATOR)
2START» (LABEL. MUST START WITH A LETTER)
ST ART. (LABEIL, CONTAINS AN ILLEGAIL SPACE)
TYPICAL MNEMONICS: 1.AB LBA INH INL NDA LAM LMA
MNEMONIC WITR OPERAND: LAl 246
MNEMONICS WITH ADDRESSES: JMP 020 001
JMP START
CAL 200 010
CAL Al
UALID OCTAL NUMBERS: 001 g21 321 3117

INVALID O0CTAL NUMBERS: 400 777 1AS

PSUEDO OPERATORS

THE MEA ASSEMBLER USES TwWO SPECIAL "PSU'EDO OPERATORS™ TO IMPLEMENT
THE ASSEMBLY PROCESS. THEY ARE THE "ORG™ AND "END"™ PSUEDDO OPERATORS.

THE "ORG™ PSUEDO OPERATOR IS USED TO INFORM THE ASSEMBLER WHERE TO
SET THE CURRENT LOCATION COUNTER (PSUEDO PROGRAM COUNTER) DURING THE
ASSEMBLY PROCESSs THIS IS ACCOMPLISHED BY GIVING THE “ORG"™ PSUEDO
OPERATOR FOLLOWED BY TwO CONSECUTIVE OCTAL NUMBER FIELDS SPECIFYING
THE HIGH ORDER (PAGE) AND THEN LOW ORDER PORTION OF THE ADDRESS THAT
THE ASSEMBLER IS TO USE FOR PRODUCING THE EFFECTIVE ADDRESSES IN THE
OBJECT CODE. THE ™ORG™ PSUEDO OPERATOR MAY BE USED A5 MANY TIMES AS
DESIRED IN AN ASSEMBLY TO ALLOW LOCATING ROUTINES IN VARIOUS SECTIONS
OF MEMORY.

EXAMPLE OF THE "ORG" PSUEDO OPERATOR: ORG 003 100
AN “ORG* PSUEDO OPFRATOR SHOULD ALWAYS BE PLACED ON THE FIRST LINE
IN A SOURCE LISTING. HOWEVER, IN THE EUVENT THE SOURCE CODE DOES NOT
START WITH AN "ORG™ STATEMENT THE ASSEMBLER WILL ASSUME A DEFAULT
"“ORG'" ADDRESS OF PAGE 00 LOCATION 000,

THE "END" PSUEDO OPERATOR MUST BE THE LAST STATEMENT IN THE SOURCE

- 22 =



CODE FOR AN ASSEMBLY. THIS PSUEDO OPERATO® INFORPMS THE ASSEMBLER PRO-
GRAM THAT THE CURRENT PASS HAS BEEN COMPLETED AND STOPS THE ASSEMBLY
PROCESS .

NOTE: NEITHER THE WORD °*ORG™ OR *END'" SHOULD EVER BE ASSIGNED AS
A “"LABEL'" OR ‘'NAME" IN THE &SOURCE CODING.

ASSEMBLE®R OPERATION - PASR ONE

WHEN THE OPERATOR HAS ENTERED THE DESI®ED SO'™CE CODING FOR A PRO~-
GRAM TO BE ASSEMBLED, IN THE INDICATED FORMAT, INTO THE TEXT BUFFER BY
UUSING THE EDITOR PORTION OF THE MEA PACKAGE, OPERATION OF THE ASSEMBLER
PROGRAM Ig SIMPLICITY ITSELF.

TO PERFORM THE FIRST™ PASS OF THE ASSEMBLER PROGRAM THE OPERATOR
S IMPLY TYPES IN THE FOLLOWING COMMAND SEQUENCE:

P! =*DEPREES SPACE BAR#*x (CTRL/L)

THE ASSEMBLER P90GRAM WILL THEN PROCEED TO PFRFOPM THE FIRST PASS
OPERATIONS - BDILDING UP THE USER DEFINED SYMBOL TABLE AND CHECKING FOR
SYNTAX ERRORS. IF THE BASS IS SUCCESSFULLY COM®PLETED (WITH NO SYNTAX
FRRORS DETECTED) CONTROL WILL RETI™RN TO THE MONITOR WHEN THE PASS 1S
COMPLETED. THE AMOUNT OF TIME REQUIRED T0 COMPLETE THE PASS WILL DEPEND
ON THE LENGTH OF LINES, THE NUMBER OF LINES, AND THE AMOUNT OF SYMBOLS
MSED IN THE SOURCE LISTING. AS A ROUGH RULE OF THUMB, THE FIRST PASS
WILL REQUIRE ABOUT ONE SECOND OF TIME FOR EACH 30 TO 40 LINES OF SOWRCE
CODING.

1F SYNTAX ERRORS APE DETECTED DURING THE FIRST PASS, AN ERwOR MES-
SAGE WILL BE DISPLAYED IN THE FOLLOWING FORMAT!

MMM NNN XXX
WHERE “MMM NNN' REFERS TO THE OCTAL LINE NUMBER FOUND TO BE IN EPROR AND

XXX 1S AN ERROP TYPE CODE NUMBER. THE FOLLOWING LIST GIUES THE ERROR
CODE NUMBERS AND THE TYPE OF ERROR ASSOCIATED WITH FACH CODE NUMBER.

CODE N{'MBEP TYPE OF Ewe(wn
00! ILLEGAL USE OF LABEL TEPMINATOR (s
002 SYMBOL TABLE !S FULL
003 CAME LABEL NAME USED TWICE
004 INVALID OCTAL NI™BEwR
005 LINE CONTAINS AN EXTRA TERM
006 LINE IS MISSING A TEPM
007 INVALID LABEL USED

SHOMLD A SYNTAX ERROR MESSAGE BE DISPLAYED», THE OPEFRATOR MAY IMMED-
IATELY MSE THE EDITOR PORTION OF THE MEA TO EXAMINE THE LINE IN ERROR
AND MAKE NECESSARY CORRECTIONS. (THE °*°CTRL/D" COMMAND MAY BE "SED TO
RETI™N TO THE MONITOP COMMAND MODE AFTER A SYNTAX ERROR MESSAGE HAS BEEN
DISPLAYED.) THE OPERATOR WOULD THEN PERFORM THE PASS ONE OPERATION
AGAIN TO CHECK FOR PROPER ASSEMBLY OF THE CORRECTED SOUWRCE LISTING.
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ASSEMBLER OPERATION =~ PASS TWO

WHEN PASS ONE HAS BEEN SUCCESSFULLY COMPLETED WITH NO SYNTAX ERRORS
THE OPERATOR MAY IMMEDIATELY PROCEED TO DIRECT THE MFA ASSEMBLER PRO-
GRAM TO PERFORM PASS TWO. DURING PASS TWO THE ASSEMBLED OBJECT CODE 1S
YRITTEN OUT TO THE MAGNETIC TAPE UNIT. PASS TWO IS INITIATED BY PER~-
FORMING THE FOLLOWING SEQUENCE:

P2 **¥START TAPE UONIT¥*x (CTRL/L)

THE TAPE WRITING PROCESS WILL TAKE APPROXIMATELY TWICE AS LONG AS
THAT REQUIRED FOR PASS ONE. WHEN THE PASS 1% COMPLETED CONTROL WILL RE=-
TURN TO THE MONITOR. THE OPERATOR SHOULD THEN STOP THE TAPE UNIT.

THE ASSEMBLED OBJECT CODE RESIDING ON THE MAGNETIC TAPE MAY THEN BE
LOADED BACK INTO IT'S OPERATING AREA IN MEMORY USING THE MONITOR TAPE
BEAD (RY FACILITY. IT®'S OPERATION MAY THEN BE CHECKED OUT USING THE
MONITOR FEATURES OF THE MEA PACKAGE.

ASSEMBLER OPERATION -~ PASS THREE

AN OPTIONAL THIRD PASS OF THE ASSEMBLER MAY BE UTILIZED TO OBTAIN A
COMBINED LISTING OF THE ORIGINAL SOURCE CODE ALONG WITH THE OBJECT CODE
AND ADDRESSING INFORMATION FOR THE ASSEMBLED PROGRAM. PASS THREE OF THE
ASSEMBLER PROGRAM IS INITIATED BY TYPING IN THE FOLLOWING:

P3 (CTRL/L)
IF A TELETYPE DEVICE IS BEING USED FOR 1,0, THE THIRD PASS LISTING

WILL APPEAR ON THE PRINTER AS ILLUSTRATED FOR AN EXAMPLE PROGRAM SHOWN
BELOW.

000 000 o0nrG 020 000
020 000 056 024 LHI 024

020 002 066 200 LLI 200

020 004 307 LAM

020 005 104 010 020 JMP NEXT
020 010 00O HLT

020 011 END

WHEN THE LISTING IS COMPLETED, CONTROL WILL RETI!RN TO THE MONITOR.

IF AN OSCILLOSCOPE DISPLAY DEVICE 1S BEING USEDs THE THIRD PASS
LISTING WILL APPEAR IN THE FOLLOWING MANNER. WHEN THE THIRD PASS COM-
MAND IS INITIALLY ISSUED, THE CRT SCREEN WILL GO BLANK. THE OPERATOR
MUST THEN DEPRESS THE "SPACE BAR."™ DOING SO WILL REStLT IN THE FIRST
LINE ON THE DISPLAY SHOWING THE ORIGINAL SOURCE LISTING FOR A LINE AND
THE SECOND LINE OF THE DISPLAY SHOWING THE ADDRESSING INFORMATION AND
OBJECT CODE(S> PRODUCED BY THE ORIGINAL SOURCE LISTING. TO VIEV THE
NEXT LINE OF SOURCE CODE AND IT'S ASSOCIATED OBJECT CODEs, THE OPERATOR
DEPRESSES THE SPACE BAR. THE FOLLOWING IS AN EXAMPLE OF HOW THE EXAM=-
PLE PROGRAM ILLUSTRATED FOR THE TELETYPE 1/0 ABOVE WOULD APPEAR ON THE
CRT DISPLAY. A *x IS USED TO DENOTE THE OPERATOR DEPRESSING THE
SPACE BAR TO CAUSE THE NEXT PIECE OF DATA TO BE DISPLAYED.

qzq-



* ke
ORG 020 00O
000 000
*
LHI 024
020 000 0S6 024
* %
LLI 200
020 D02 066 200
* %
LAM
020 004 307
* ok
JMP NEXT
020 005 104 010 N2O
* ¥k
HLT
020 0i10 00O
ok

WHEN THE CPT DISDPLAY 1S MSED, CONTROL WILL ®FTI™N T0 THE MONIT3e
VHEFN Tar "END*™ PSOIEDO OPERATO® (5 ENCOIWNTERPED. (THE "END €ra™pFMONT
WwILL NOT APPEARP Onv HE C®T DISPLAY.) [F ®nr UuPFPATOR SHOWULD DESI®E <3
TERMINATE THE LISTING WHEN "nbk CRT IS IN UE, DERess(NG THE LETTER "EY
WILL ®¥eiiiae GONTROL TO THE MONIjuw.

MEA StmMMArY

A% MEINTIONED AT THE BEGINNING OF THIS MANUALs THE BEST WAY TO LE&®N
ABOMT THE MEA ©RPOGPAM PACKAGE 1S TO SIT AT YOUP I/0 CONSOLE AND OoERA™C
THE ©PQGPAM. 1F vOrr HAVEN®'T BEEN TRYING THE vAPIOUS COMMANDS AS VO
PEAD THROUGH THIS MANTAL YOU HAVE BEEN MISRING O1"T ON SOME REpAL FuN!  ~2
MAKE vO1™ INITIAL OPERATING OF THE MEA PACKAGE ESPECIALLY FEASY, &SEVERAL
APPENDIXES ARE INCLUDED ON THE NEXT SEVERAL PAGES. APPENDIX 'A"™ GInEe 4
SUMMARY OF THE UVARIOUS MEA COMMANDS FOP NUICK RPEFEPENCE. APPENDIX ¥g*
LISTS THE VARIOUS MNEMONICS (ALONG WITH THEIP FQUIUELANT MACHINE CODES)
THAT MAY BE USED IN THE SOURCE LISTING FOP PROGRAMS THAT APE T0 BE A<~
SEMBLED BY THE MEA ASSEMBLER °oROGRAM.
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APPENDIX A ~ MEA COMMAND SUMMARY

AN "1® MEANS COMMAND INPUT ERROR
USE "CTRL/D" TO RECOVER FROM ERROR CONDITION

MONITOR COMMANDS

M PPP LLL (CTRL/L) MODIFY MEMORY (SPACE = NEXTs, CR = EXIT)
F PPP LLL,HHR AAA (CTRL/L) MEMORY DIMP

XA ses XL (CTRL/LD EXAMINE/MODIFY WIRTUAL CPU REGISTERS

B! PPP LLL (CTRL/L) BREAKPOINT ONE (SAVES A» B, C & FLAGS)
B2 prp LLL (CTRL/L) BREAKPOINT TWwO (SAVES D, E,H,L & FLAGS)
G! PPP LLL (CTRL/L)D GO TO '1"™ C(INITIALIZES A» B AND C»

G2 PPP LLL (CTRL/L) GO TO *"*2™ (INITIALIZES D, E, H AND L)

R *START TAPE UNIT*x (CTRL/L) READ MAGNETIC TAPE

MONITOR TAPE WRITE: SET UP H & L (VIRTUAL) TO STARTING ADDRESS., SET UP
D & E TO ENDING ADDRESS. TYPE: G2 063 357 *START TAPE UNIT* (CTRL/LJ.

EDITOR COMMANDS

K (CTRL/L) DELETE ALL TEXT FROM TEXT BUFFER

A o APPEND TEXT TO END OF TEXT BUFFER

L e LIST ENTIRE TEXT BUFFER

L HHH LLL (CTRL/L) LIST LINE "HHH LLL* OF TEXT BUFFER

L HHH LLL,MMM NNN (CTRL/L) LIST LINES "HHH LLL"” THROUGH *"MMM NNN*

D HHH LLL (CTRL/L) DELETE LINE *"HHH LLL™ FROM TEXT BUFFER

D HHH LLL,MMM NNN (CTRL/L)D DELETE LINES *HHH LLL"™ THROUGH *“MMM NNN®
'I HHR LLL (CTRL/L) INSERT LINE(S) BEFORE LINE "HHR LLL"

C HHR LLL (CTRL/L) CHANGE LINE 'HHH LLL®" IN TEXT BUFFER

C HHH LLL,MMM NNN (CTRL/L) CHANGE LINES °**HHH LLL" THROUGH "MMM NNN"
S HHH LLL (CTRL/L) SEARCH LINE "™HHH LLL"™ FOR SEARCH CHARACTER
E #*START TAPE UNIT%* (CTRL/L)> READ EDITOR TAPE INTO TEXT BUFFER

W *START TAPE UNIT®* (CTRL/L) WRITE TEXT BUFFER TO TAPE IN EDITOR FORMAT

ASSEMBLER COMMANDS

P{ *SPACE=x (CTRL/L) PASS 1 - SYNTAX CHECK, BUILD SYMBOL TABLE
P2 %xSTART TAPEx (CTRL/L) PASS 2 - WRITE OBJECT CODE TO TAPE UNIT

P3 (CTRL/L) PASS 3 -~ OPTIONAL ASSEMBLED LISTING



LAA
t.AB
Lag
LAD
LAE
LAH
LaL
AW

LBA
LBB
LBG
LBD
LBE
LBH
LBL
L.BY

LCA
Lee
LCC
LCD
LCE
LCH
LCH

LDA
o8
LDC
LoD
LD¥
1.DH
LM
LDu

LEA
LEB
LEC
LED
LEE

LEL
LEW

LHa
LKEB
LRC

LHE
LHH

LH®

LLA
LLC
LLD
LLE
LLH
LLL
L.

369
3a1
3ae
383
384
a8
3as
387

3ie
3id

ate
313
314
318
a6
319

328
321

32z
az3
3za
328
326
2z

336
331
332
333
334
338
i3é
337

348
341
342
343
344
348
346
347

354
351
382
383
384
k.13
311
asy

368
361
362
363
364
3658
366
387
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LA
.48
LM
L¥D
L¥E
LuH
LHL

Lal
LBl
LCI
Lol
LEl
LHI
LLl
Lul

iuB
ING
IND
IRE
IWH
INL

DEB
BCC
DCD
DCE
DCH

ADA
ADB
ADC
ADD
ADE
ADH
ADL
ADH

ACA
ACB
ACC
ACD
ACE
ACH
ACL
ACH

SUA
SUB
soc
sUD
SUE
SUH
sSUL
5UM

a2

378
371

are
373
374
3738
376

gaé
aié
328
838
Basd
86
865
a7ré

g1a
a2a
830
gad
2584
860

g1l
g2t
@31
Bal
851
ast

288
281

2@e
283
264
285
286
287

21@
211

pie
213
214
21%
216
217

228
221

z2e2e
223
22a
225
226
227

LoD
DDD
DoDD
bDD
DD
PO
DDD
DoD

m': E:‘la:‘ iw
SBA 234
SBB 231
SBL 232
gBD 233
SBE 234
SBH 248
SBL 238
5BY 237
ChPa 270
cre 271
Cre 292
cPD 273
CRE 274
CPH 2758
Crl, 276
Cre 297
¥DA 248
MDE  2al
BDC 242
HOD 243
NDF 244
WDH 24%
NDL 246
WDM 247
DRA 268
ORB 261
ORC 262
ORD 263
ORE 264
ORR 268
ODRL 266
OhM 267
XRA 283
XREB 285}
XRE 258
XRD 283
XRE 284
XRH 285
YRl 25%6
XRE 287
ADlI @es4
ACT 814
8§01 824
SBI @34
Mt Baa
Xri 884
BRI Q64
crl é&7a
RLC aaz
RRC @12
RAL @22
RAR @32
LT 8@
bt gat
= K A 4

Do
oDh
bDh
DDD
DDD
piBb
Doo
DODD

FET

RFC
R¥Z
HFS
R¥P
RTC
RTZ
RTS
RTP

JHP

JFC
J¥Z
JFS
JFP
JTC
JTZ
JSTE
JTP

Cal

CrFe
CFZ
CFS
C¥P
cre
cTZ
cTs
cTP

RET
RST
RET
RET
RST
RST
RST
RST

inp
INP
4. 434
INP
I¥P
Tuy

DUt
puy
8uT
ouT

our
gur
ouUT

ax7

g8e3
813
823
#33
gal
883
@63
873

X4

168
110
ied
§38
iag
188
168
178

jxé

tag
itz
i22
132
fa2
|82
|62
172

NG ADWN S

oAy W) e &

LLL

LLL
LLL
LLL
LLL
LLL
LLL
LLL
LLL

LLL

LLL
LLL
LLL
LLL
LLL

LLL

825
813
@28
83s
Bas
#8%
gas
g

131
tea
185
127
i1
113

té 121
i1 123
ig 12%
13 t27
fa 131
{18 133
ié 135
ir 137

HHH

HHH

HHH
HEH
HHH

HH¥K

HHR
HHR
HHY
HHH
HHUH
HHH

HHH
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