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GREETINGS! 

seELBI COMPUTE" CONSULTING IS PLFASFO TO BE BRINGING YOU THIS FIRST 
ISSUE OF "THF SCELRI COMPUTER DIGEST & USFR'S BULLFTIN." MANY OF onR 
SCELBI-8H USFRS HAVE BEEN ASKING FOR THIS TYPE OF PUBLICATION FOR SOME 
TIME. WE THANK YOU FOR YOUR PATl FNCF.. 

THI S Fl RST EDI TION CONTAI NS INFORMATION AND FEATURE ARTl CLFS PRE
PARED BY THE STAFF AT SCFLBI. IN TaE FUTURE WE PLAN TO EXPAND THE SIZF 
AND SCOPE OF THIS PUBLICATION AS USEPS JOIN IN TO HELP MAKF IT AN IN
FORMATION EXCHANGE JOURNAL. WE ARE ASKING OUR USFRS TO SUBMIT APTICLFS 
ON PROJECTS THEY HAVE DEVELOPED .. ROUTINES AND pROGPAMS .. OPEPATING TIPS 
ETC. THAT THEY ARE WILLING TO SHARE WITH OU~ READERS. THOSE INTERESTHI 
IN SPECIFIC APPLICATION AREAS MAY SUBMIT THEIR NAMF.S AND ADDRESSES FOR 
PUBLI CATION IF' DESI RED SO THAT USERS wITH COMMON INTERFST MAY CONTACT 
ONE ANOTHER. 

WE SHOULD LIKE TO POINT OUT THAT WF HAVE USERS AT MANY LEVELS OF 
SOPHISTICATION. RANGING FROM THOSE THAT USE THE SCELBI-SH PURELY FOR 
HOBBY AND PLFASURE ACTIVITIES ON UP TO THOSE USING THE COMPUTER FOR 
SERIOUS RESEARCH IN MEDICINE OR FOP CONTROLLING INDUSTRIAL PPOCESSES. 
IN THE -PAST YEAR WE HAVE RECEI VFD INFORMAL REPORTS ON OUR SCFLBI-8H 
BEING USED BY AMATEUR RADIO OPERATORS TO AUTOMATICALLY SEND MORSE COOF 
MESSAGES .. ITS APPLICATION IN GATHERING SCIENTIFIC DATA ON CANCER RE
SEARCH .. p,ROJECTS INVOLVING INTERFACING I T TO CALCUL~TOR "CHIPS" AND 
OTHER DEVIC ES .. PLANS TO USE I T FOR TRACKING SATELLI TES .. I TS USE A5 AN 
NUMERICAL MACHINE CONTROLLE:J~ ETC. WE HOPE THE PEOPLE WORKING ON THESE 

, TYPES OF PROJECTS WILL BE ABLE TO CONTRIBUTE INFORMATION THAT COULD 
HELP OTHERS WORKING TOWARDS SIMILAR GOALS. ARTICLES AIMED AT BEGIN
NERS .. AS WELL AS EXPERTS .. OR THOSE IN BETWEFN ARE DESIRED SO THAT WE 
MAY PUBLISH A GOOD "MIX." I 

IF YOU DO NOT HAVE SOMETHING TO SUBMIT .. AT LEAST FEEL FREE TO DROP 
US A LINE AND LET US KNOW WHAT KIND OF MATERIAL YOU ARE INTERESTED IN 
SEEING SO THAT WE CAN SELECT TIMELY AND R~EVANT MATERIAL FOR YOUI 

WELCOME ABOARD READERS! 

NAT WADSWOPTH 
EDITOR 
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WAYS TO UTILIZE AN FDITOR PROGRAM 

SOME NEW-COMFRS TO UTILIZING A COMPUTER MAY NOT BE FAMILIAR WITH 
niE POt/ERFUL FUNCTIONS AN "EDI TOR" PROGRAM CAN PERFORM FOR THE USER. 
mE PURPOSE OF THIS ARTICLE IS TO EXPLAIN \/HAT AN "EDITOR" PROGRAM IS 
AND TO ILLUSTRATE SOME OF ITS COMMON USFS. 

AN "EDITOR" PROGRAM IS FSSENTIALLY WHAT ITS TITLE DENOTES. IT IS 
A PROGRAM THAT FACILITATES THE "EDITING" OF TEXT. THF PROGRAM CONSIST 
ESSENTIALLY OF AN OPF.RATING OR COMMAND PORTION I AND A "TEXT BUFFER" 
PORTION. THE TEXT BUFFER IS SIMPLY AN AREA SET ASIDE IN MEMORY THAT 
IS USED TO HOLD I AND ALLOW THE MANIPULATION OF~ WHATEVER INFORMATION 
THE OPFRATOR DESIRES TO PLACE IN THERE. IT EFFECTIVELY SERVES AS A 
SHEET OF PAPER ON WHICH THE OPERATOR MAY 'JRITEI ALTER .. OR ERASE INFOR-
MATION VIA A KEYBOARD INSTEAD OF WITH A PFNCIL. THE COMMAND PART OF 
niE PROGRAM IS USED TO DIRECT WHAT OPERATIONS ARE TO TAKE PLACE IN THE 
TEXT BUFFER. TYPICAL EDITOR COMMANDS MIGHT INCLUDEs KILL (ERASE THE 
ENTIRE TEXT BUFFER). DELETE (ELIMINATE PORTIONS OF THE TEXT BUFFER). 
APPEND (ADD INFORMATION TO THE BUFFFR>. INSERT (PLACE I NFORMATION AT 
SPECIFIC POINT(S) IN THE BUFFER). ANDI LIST OR DISPLAY (PRINT OUT OR 
OTHERVI SE 01 SPLAY TH'E CONTENTS OF THE TEXT BUFFER). 

INFORMATION IN THE TEXT BUFFER IS TYPICALLY KEPT TRACK OF BY 
ASSIGNING A "LINE NUMBER" TO EACH LINE OF TEXT THAT IS PLACED IN THE 
BUFFER. A USER CAN THEN REFFR TO ANY PORTION OF THE BUFFER BY DESIQ-
NATING THE LINE NUMBER THAT I TIS DESI RED TO MANIPULATE. FOR IN'STANCE" 
IF THERE ARE 10 LINFS OF TEXT IN THE BUFFER .. AND THE OPERATOR DISCOVERS 
1HAT THERE IS AN F.RROR IN THE TEXT ON LINE 8~ THEN THE OPERATOR CAN 
SIMPLY (UUF THE COMMAND "8 1 0" AND DELETE THAT LINE FROM THE TEXT BUFFER. 
OR .. SHOULD IT BE BENEFICIAL TO ADD SOME INFORMATION IN BETWEEN LINES .. 
ThiEN THE USER CAN FOR INSTAN'CE GIVE THE COMMAND "8 .. 1" AND PROCEED TO 
INSFRT ONE OR MORE LINES OF TEXT IMMEDIATELY BEFORE LINE NUMBER 8. THE 
OPERATING PORTION OF THE EDITOR PROGRAM AUTOMATICALLY KEEPS TRACK OF THE 
NUMBER OF LINES IN THE BUFFER AND CAN RE-ASSIGN LINE NUMBERS AS REQUIR
ED. FOR INSTANCE .. IF LINE 8 VAS DELETED FROM THE TEXT BUFFER I THEN THE 
PROGRAM WOULD MOVE THE NEXT LINE IN TliE BUFFF.R "UP" TO BECOME LI NE NUM-
BER 8. OR .. IF A LINE WAS INSERTED .. THE PROGRAM WOULD ASSIGN THE COR-
RECT LINE NUMBER FOR THE POINT AT WHICH IT VAS INSERTED AND CHANGE THE 
REMAINING LINES IN THE BUFFER TO COMPENSATE FOR THE INSERTED LINE. IN 
~iIS MANNER THE PROGRAM CAN KEEP THE TEXT BUFFER ORGANIZED IN A FORM 
THAT IS CONVENIENT FOR THE USER TO WORK \lITH. 

AN EDITOR PROGRAM GENERALLY OPERATES IN TWO MODES. THE "COMMAND" 
MODE AND THE "TEXT" MODE. THE ··COMMAND" MODE ALLOYS THF. USF.R TO GEN-
ERATE COMMANDS TliAT MANIPULATF INFORMATION IN THE TEXT BUFFER. THE 
"TEXT" MODE ALLOWS INFORMATION FROM THE INPUT DEVICE TO BE DIRECTLY 
PLACED INTO THE TEXT BUFFER. CERTAIN COMMANDS .. SUCH AS "APPEND" OR 
"INSERT" CAUSE THE PROGRAM TO S,",ITCH MODES AUTOMATICALLY FROM THE "COM
MAND" ,.0 THE "TEXT" MODE SO THA,. INFORMATION IMMEDIATELY FOLLOVING THE 
COMMAND IS CONSI DERED AS "TEXT" TO BE PLACED IN THE TF.XT BUFFER. THUS 
A SEQUENCE SUCH AS : 

~ 
TH I SIS A T ES T 

.lolOULD RESULT IN "THIS IS A TEST" BEING PLACED AS LINE NUMBER 8 IN THE 
TEXT BUFFER. NATURALLY .. WHEN THE PROGRAM IS IN THE TEXT MODE~ THERE 
MUST HE SOME METHOD OF RETURNING TO THE COMMAND MODE WHEN THE USER HAS 
PLACED THE OESIREn INFORMATION INTO THE BUFFFR. THIS IS GENERALLY 
ACCOl1PLI SHED BY ASSIGNING A SPECIAL "NON-PRINTING" CHARACTER AS A SIG-
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NAL TO THE COMPUTER l,J}{EN IN THE "TFJ<T" MODE TO RETURN TO THE COMMAND 
MODE. A "CONTROL/CHARACTER" COMBINATION IS FRHlUENTLY U~F.D FOR THI S 
PURPOSE. THUS, WHFN THE COMPUTER IS IN THE TEXT MODF .. IT CHECKS EACH 
CHARACTER AS IT IS ENTERED TO SEE IF IT IS THE SPECIAL "CONTROL/CHAR
ACTER." IF IT IS NOT" THE INFORMATION IS PLACED IN THE TEXT BUFFER. 
HOWEVER, tJHEN A "CONTROL/CHARACTffi" APPFARS, THE PROGRAM REVERTS BACK 
TO THE COMMAND MODE. 

"'HILE THE BULK OF "FDITING" IS DONE BY USING THE COMMANDS AVAIL
ABLE TO MANIPULATE THF INFORMATION IN THE TFXT RUFFER, IT IS OFTEN 
VALUABLE TO HAVE SOME ADDITIONAL CAPABILITY TO MAKE MINOR ALTERATIONS 
TO TEX~ ~HILE ACTUALLY IN THE TEXT MODF. THUS EDITOR PROGRAMS TYP
ICALLY HAVE THE CAPABILITY OF DF1..ETING INDI\1IDUAL CHARACTERS WHILE 
OPERATING IN THE TEXT MODE BY THE USE OF A SPECIAL KEY SUCH AS THE 
"ROB OUT" OR .. KEY WHERE EACH DEPRFSSION OF SUCH A SPECI AL KEY RE
SULTS IN THE ELIMINATION OF THE PREVIOUSLY ENTERED CHARACTER. THIS 
FEATURES MAKES IT UNNECESSARY TO RETURN TO THF COMMAND MODE EACH TIME 

. A MINOR "TYPO" OCCURS. 

NO,", THAT ONE HAS A ERI EF BACKGROUND ON WHAT AN "EDITOR" PROGRAM 
CAN DO AND HOW IT WORKS .. ONE wILL HAVE LITTLE DIFFICULTY DISCERNING 
WHAT A GREAT TIME SAVER AN EDITOR PROGRAM CAN BE FOR ANYONE THAT HAS 
TO PREPARE ANY KIND OF TEXT MATFRIAL! THE ABILITY TO USE THE COM
PUTER TO HELP PREPARE MATERiAL, PARTICULARLY IN REGARDS TO MAKING 
CORRECTIONS .. AND ARRANGING THE LAY-OUT .. SAVES A TREMENDOUS AMOUNT OF 
TIME. IT HAS BEEN CONSERVATIVELY ESTIMATED THAT A PERSON WORKING WITH 
A COMPUTER CENTERED EDI TOR PROGRAM CAN PRODUCE "FINI SHED·· COpy ABOUT 
niREE TO FOUR TIMES FASTER THAN A PERSON RESTRICTED TO WORKING ~ITH AN 
ORDINARY TYPEWRITER. ALMOST ALL OF THIS INCREASE IN PRODUCTIVITY CAN 
BE ATTRIBUTED TO THE ABILITY OF THE PROGRAM TO ALLOW THE USER TO MAKE 
CORRECTIONS, OR INSERT OR DELETE INFORMATION, AND OTHERWISE RE-ARRANGE 
,liE TEXT IN THE TEXT BUFFER BEFORE PRINTING A FINAL COPY'. ~I THOUT AN 
EDITOR PROGRAM THIS TYPE OF WORK MUST BE DONE EITHER USING AN ERASER 
OR BY "CUT AND PASTE" METHODS. THE USE OF AN EDITOR PROGRA"f ALSO TAKES 
THE TEDIOUSNESS OUT OF PREPARING TEXTUAL- MATERIAL AND GI VES THE PREPARER 
MORE TIME TO BE CREATIVE. 

THUS, AN EDITOR PR06RAM CAN BE A VALUABLE TOOL FOR ANY WRITER. 
nlE MATERIAL YOU ARE CURRENTLY READING "'AS PREPARED USIN G AN ED"I TOR PRO
GRAM. ANY BUSINESS MAN CAN PUT AN EDITOR TO GOOD USE JUST DOING SEC
RETARIAL CHORES. IN FACT .. THERE ARE MANY COMPANIES TODAY SELLING FANCY 
AND EXPENSIVE TYPEliYRITER SYSTEMS THAT HAVE "EDITING" CAPABILITIES. ALL 
THOSE SYSTEMS CONSIST OF IS A TYPEWRITER CONNECTED TO A DEDICATED COM
PUTER THAT HAS AN EDITOR PROGRAM IN IT! SAD THING IS" MANY OF THOSE 
SYSTEMS HAVE THF COMPUTER PORTION BUILT IN SUCH A WAY THAT IT IS THE 
ONLY THING THE SYSTEM CAN DO - AND MANY OF THE USERS ARE TOTALLY UNAWARE 
OF THE FACT THAT FOR ABOUT THE SAME PRICE THEY COULD HAVE PURCHASED A 
MUCH MORE VERSATILE MACHINE (A COMPUTER!), USED IT FOR EDITING PURPOSES 
tHEN REQUIRED., AND BEEN ABLE TO LOAD DIFFERENT PROGRAMS INTO IT WHEN 
ITS EDITING CAPABILITIES WERE NOT REQUIRED! 

FOR COMPUTER PROGRAMMERS, THE PRIMARY REASON FOR UTILIZING AN EDITOR 
PROGRAM, IS TO ASSIST IN THE PREPARATION OF "SOURCE LISTINGS" OF COM
PUTER PROGRAMS! THE REASON .. AGAIN, IS BECAUSF OF THE CAPABILITY OF BE
ING AHLE TO RAPIDLY MAKE CHANGES IN THE MATERIAL BEING PREPARED. THIS 
FACTOR BECOMES MULTIPLI ED IN THE CASE 0 F PREPARING PROGRAMS., BECAUSE THE 
DEVELOPMENT OF A PROGRAM 1 S A TWO PART PROCESS. FIRST A PROGRAM MUST RE 
PREPARED IN THF SYMBOLIC MNFMONIC (SOURCE LISTING) FORM, AND THEN THIS 
MNPfQNI C LI STIt]G MUST BE CONUFRTFD TO THE ACTUAL MACHINE LANGt.TAGF CODES 
USED BY THE CO"'lPTTTFR. ANY MI 5TAJ{E( S) IN TrfE SOTIRCE LI STING 1.JIL14 RESULT 
IN EPR';PS IN ThE M{,ClIPJF CODF. THF ABILITY TO RAPIDLY CORRECT OR ALTER 
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THF. SOTJPr.F. LISTING I1PFATLY FASFS 'TifF. OllFR-ALL TASK OF PROf1RAM' PREPARA-
TION. IT SAVFS A LOT OF PAPER (ANn FRASFRS!) ¥HF~ ONF I~ IN THE PROr.ESS 
OF MFNTALLY CRFATING "ALGORITHMS" AND PUTTING THEM INTO SYMBOLIC (..,NE
MONIC) fOR"'!. ONF CAN "THINK" OF DFSIRFD ROUTINF.S, FNTF.R THEM INTO 'THE 
TEXT HUHEH IN TilE COMPUTER, AND, FROM TIMF-TO-TIME, HAVE THE r.OMPUTF.R 
DISPLAY THEM FOR RFVIFW. ALTfRATIONe;, AnnITIONS, OR DFLETIONS TO THE 
DEVELOPING ROUTINE CAN HE EASILY MADF AT WILL UNTIL THF PROf1RA"'!MER FFELS 
TIiAT THE ROUTINF. IS CORRFCT - ALL WITHOUT THE MESS AND FUSS OF PFNCIL, 
PAPFR, AND ERASERS! WHEN THF PROGRAMMER IS SATISFIFD \11TH 'THF CRFATION, 
nn: PRESS OF A BUTTON PRESFNTS A NICE "CLEAN" COpy RFADY FOR THE NEXT 
STEP - CONVERSION TO THE MACHINE LANGUAGF CODE. 

SUPPOSF, FOR EXAMPLE, A PERSON ~ANTED TO CREATF A SMALL PROGRAM 
THAT WOULD SFT ALL THE \lORDS ON A PAAF OF MEMORY TO THE 377 <OCTAL> CON-

,DITION. USINr, AN FDITOR THE PROCFSS MIGHT (10 AS FOLLOUS. (COMMANDS 
WILL HF UNDERLINED) • 

.8.. 
LHI ~~2 

LLI ~1iI1iI 

LMI 377 
INL 
JFZ [JOMORE 
HLT 

3,D 

2!1.. 
DaMORE, LMI 377 

J..L!. 
LOH 
LEL 

L 
LOH 
LEL 
LHI 002 
LLI "'~0 
DOMORE, LMI 377 
INL 
dFl nOMORf 
liLT 

A RFVIEW OF THF AROUF FXAMPLF SHOWS HOW FASILY THE PRO(1RAM WAS 
CRFATFlJ AND MODIFIED AS THE PROGRAMMFR'S T,HOUGHT PROCESS PROr.EEDED. 
FIRST THF PROr,RAMMFR SET UP RFGISTFRS "H" AND "L" TO POINT TO THF ARFA 
IN MEMORY THAT YAS TO BF FILLFD "11TH THF 377 CODF. AN "LMI 377" IN
STRUCTION UAS USFD AND THEN AN "INL" INSTRt.'CTION USFD TO ADUANCF THF 
MEMORY POINTER. AT THIS POINT THF PROGRAM"1FP REALIZ.ED A "PROGRAM LOOP" 
COULD HF FORMFD RY TFSTING TO SEE IF RFGI STFR "L" HAD CYCLFD AROUND TO 
~"'~, (OCTAL). I F NOT, THE PROGRAM SHOULD .JUMP RACK TO THE ttLM I 377" I N
STRUr.TION. SO, A "LABEL" OF "DOMORE" WAS ASSIGNEr) TO THE "LMI 377" IN
STRUCTION AND USFD AS THF AIIPRf~S FOR THE "dFZ" INSTRUCTION. SI.NCE THE 
ORIr,INAL LINF CONTAINING "LMI 377" Nf)'" HAD TO BE MODIFIFD TO INCLttDF THE 
"LABEL" THF PROGRAMMER UFNT TO THE r.O"1"1AND MODF OF THE FnITnR ANn USED 
A DFLFTF r.OMMANIl TO ERASE THE ORIGINAL LINE THREF AND THEN INc;FRTFD THF 
NE!,' LINf CO"'TAINING THE LABFL IN ITS PLAr.F. NFXT THF PROGRA"'!MFR OFCID
EI) TO A DO SEVF RAL I !'oJ STRlTCT I 0'" S TO SAVF TH F OR I AI NAL CONTFNTS 0 F TH F "H" 
AND "L"HErllSTFFls., SO THEY IJFRF INSERTH) HFFOPF LINF '1. IN A MATiER OF 
A F Fl., C; FCON os TH F PRO GRM'.., FR HA D REFN AHL E TO MAKE S F"FRAL HFIII S IONS TO 
TIfF. ORIGINAL P~(H'HAM. FINALLY THF PROGRAM"'!FR HAD THE COMPLFTHl FH)l.'TI"lF 
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PR I NTFD OUT AS A "CLEAN" COpy REA PY FOR Tli F "AS SP1BL Y" (CI)N11FRSI ON TI) 
MACHINF CODF) PROCFSSI 

HOWEVER" A GOon FDI TOR PROGFAM HAS ON f MIlH F F FATl'RF THAT REALLY 
MAKES THE PROGRAM PARTICULARLY VALUABLF - THF AHILITY TO WRITF THF ~/)N
TENTS OF THE "TI-XT BUFFER" OPT ONTO PAPER TAPF OP MAf.WFTlr: TAPF (ANP 
PERFORM THF RFUERSF OF READING DATA INTO THE TFXT Bt'FFfR FROM AN FXTFR
NAL STORAGE SYSTEM>. THUS" AS PROGRAMS ARF r:RFATFD THFY CAN PF SAUFn ' 
EOR FUTURE USF ON AN FXTERNAL STORAGE DF"I r F. A PER~IlN CAN DF"FLIlP A 

LIBRARY OE ROUTINES OR PROGRAMS AND THESE Rot'TINFS CAN RE REAn RACK I"'-
1'(1 THE TEXT HUFFFR., AND POSSIBLY COMBINFD WITH OTHER ROUTINES "1"0 RUILD 
UP LARGER PROr,RAM~. 

FOR PROGRAMMERS" THI S FEATURE ALSO ALLOWS THF N~XT STFP IN THE P~O
CESS OF PROGRAM CREATION, THE CON\1ERSION OF THE SOURCE LI STlr"JG TO MAr-H
INE CODE, TO BE ACCOMPLISHED IN AN FSSFNTIALLY AUTOMATIC FASHION. THIS 
CAN BE nONF BY USING THE TAPE (PAPER OR MAGNFTIC) CRFATFn RY THF FnlTOR 
PROGRAM AS THE INPUT TO ANOTHFR TYPF OF PROGRAM CALLFJ) AT\! "ASSFMRLFR." 
AN "ASSEMBLER" IS A PROORA"! THAT IS ABLE TO PROCESS TrlE "LABELS" ANn 
MNEMONICS USED IN A SOURCE LISTING A",n CO","FRT THFM TO MACHINE cnnF~ 
ASSIGNED TO USFR nESIGNATFD AREAS IN MFMORY. 

OF COUR SF" TtlE FEATtjRF 0 F SAUl NG Ttl F CONTFNTS 0 F TH E TFXT RUFFFR 
ON AN FXTFRNAL DEVI CE CAN BE 0 F CONS 1 DFRARL E HALVE FOP NON-PRO GRAM-
MING ACTIVITIES TOOl HOW ABOUT, FOR INSTANCF" USING IT AS A SYSTFM FOR 
RAPIDLY CREATING "PERSONALIZED" FORM LETTERS? PARAGRAPHS OF INFORMAT-
ION PERTAINING TO PARTICtTLAR SUHJECTS COULD BE SFLFr:TED FRO,.., A "LIB
RARY," PLACED IN ORDER IN THE TEXT BUFFER" ANP THEN PRINTED AS A COM
PLETE DOCUMENT. 

ONCE ONE BECOMES FAMILIAR WITH THF RASIG CONCEPT OF AN EDITOR PRO-
GRAM ONE SHOULD HAVF LITTLE DIFFICULTY FINDING APPLICATIONS FOR IT. FOR 
ntosE THAT REALLY WANT TO FXPLOIT ITS CAPABILITIES IT NEED ONLY BF SUA
GESTFD THAT THE EDITOR PROGRAM BE THE STARTING POINT FOR CREATING DATA 
"BANKS" THAT COULD BE "MASSAGED" BY OTHER PROGRAMS THAT MIGHT DO SUCH 
USEFUL FUNCTIONS A!-; "SELECT" OR SORT OUT INFORMATION OF HALUF FOR THE 
USER. THINK ABOUT IT - COULD YOU PUT AN EDITOR PROGRAM TO GOOD USE AT 
YOUR FACILITY? ' 

SOFT1JARF RFIIISION NOTICE - SCELBI PROGRAM .f61XX-mH17 
8H MODEL 33 TTY RFAD/1.IRITE PROGRAM 

THIS PPOGRAM HAS BEFN RF'VISFD TO REVISION A. THF RFVISION PE"10UFS 
AN EXTRANEOUS "RLC" INSTRUCTION AT LOCATION 13~ ON PAGF ~3. TO, EFFECT 
THE REVISION f:HANAF THE "RLC" TO A "NO OPFRATION" S{TCH AS "LAA" AS 
SHOWN IN THE FOLLO~ING PATCH. 

ADDRFSS CO~TENTS "1NFt.tONIC COMMFNTS 

.-13 133 LAA ILOAn REG A TO A (NO OPFRATIO~) 
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INTERFACING THF PF 'SCOPFWRITFR' TO THE SCELBI-8H 

"POPULAR ELECTRON I CS" RECFNTLY PUBLI SHED CONSTRUCTION PLANS (SEE 
THE AUGUST .. 1974 ISSUE OF "POPULAR ELECTRONICS .... STARTINr, AT PAGE 33) 
FOR A SIMPLE .. LOW COST .. ONF LINF 'SCOPEWRITFR' WHICH UILL ALLOU UP TO 32 
ALPHA-NTJr>fERI C CHARACTERS TO HE 01 SPLAYED ON AN ORDINARY OSCILLOSCOPE. 
WHILE THE DISPLAY SYSTEM IS NO ~HFRF NEAR AS SOPHISTICATED AS THE SCELBI 
ALPHA-NUMERI C OSC I LLO SCOPE 1 NT~:RFAC F, A NUMBER 0 F OUR CUSTOMERS ALREADY 
HAVE THE DEVICE AND DESIRE TO INTFRFACE IT TO THE SCELBI-8H. WE ARE 
PRESENTING HERE THF DETAILS OF AN INTFRFACE THAT WILL ALLOW THE 'SCOPE
~ITFR' TO BE DRIVEN BY THE SCELBI-8H. THE PARTS FOR THIS INTERFACE 
COST LESS THAN $5.00, AND SINCE THIS INTFRFACE ELIMINATES THE NEED FOR 
THE CONTROL AND DATA SWITCHES ON THE 'SCOPEWRITER .. • THE SAVINGS ON THE 
ELIMINATION OF THE SWITCHES CAN MORE THAN COVER THE COST OF THE PARTS 
FOR THIS INTERFACE. NATURALLY .. THIS INTFRFACE WILL ALLOW THE CHARACTERS 
FOR THE DISPLAY TO BE LOADED UNDER PROr,RAM CONTROL (FOR INSTANCE BY US
ING A SUBROUTINE THAT ACCEPTS CHARACTERS FROM AN ASCII KEYBOARD> AND 
THUS SAVES A CONSIDERABLE AMOUNT OF TIME OVER HAVING TO LOAD MESSAGES 
INTO THE 'SCOPEWRITFR' BY MANUAL MEANS. 

THE SCHEMATIC FOR THE COMPLETE INTERFACE IS SHOWN ON A FOLLOWING 
PAr; E. CONSTRUCTION OF THE I NTERFACE I S SIMPLE AND STRAlr,HT-FOR'-IARD AND 
CAN MOST FASILY BE DONE IN "BREAD-BOARD" FASHION. THE CONNECTIONS TO 
THE 'SCOPF.lJRITER' CIRCUIT ARE DENOTED BY RECTANGLES. CONNECTIONS LABEL
ED SI THROUGH S9 SHOULD GO TO THE VIPER POINT OF THE SWITCHES SHOWN IN 
THE ORIGINAL ARTICLE. THE SWITCHES SHOULD BE REMOVED OR DISCONNECTED 
FROM THE ORIr,INAL DESIGN. IN ADDITION .. RESISTORS RI AND R2 (BOTH I~e 

OHMS> SHOULD BE REMOVED FROr1 THE ORIGINAL DESIGN AS THEY WOULD OVERLOAD 
THE 7474 I".C. WHICH REPLACES SWITCH S2. CONNECTIONS TO THE SCELBI-8H 
ARE DESIGNATED BY THE SIGNAL NAME USED ON SCELBI SCHEMATICS. 

SOFTWARE TO DRIVE THE HJTERFACE IS PRESENTED BELOW. rHE SOFTWARE 
CONSIST OF A SUBROUTINE THAT CAN BE CALLED BY A USER PROGRAM THAT WILL 
CAUSE THE MEMORY OF THE 'SCOPEWRITER' TO BE LOADED WITH ASCII CHARACTERS 
OBTAINED FROM THE MESSAGE BUFFER CALLED "TABLE." THE PROGRAM wILL THEN 
CAUSE THE 'SCOPFURITFR' TO DISPLAY THE MESSAGE UNTIL THE SUBROUTINE IS 
CALLED AGAIN. USER'S CAN GENERATE THEIR OWN PROGRAMS BASED ON THEIR 1/0 
CAPABILITIES THAT WILL ACCEPT CHARACTERS FROM AN INPUT DEVICE AND STORE 
THEM IN THE MESSAGE BUFFER ("TABLE"). BY ALTERNATING BETWEEN THEIR IN
PUT ROUTINE(S> AND THE DRIVER ROUTINF PRFSENTED HERE, USER'S CAN PRO~ 
viDE THEIR OWN CUSTOM TAILORED 1/0 PROGRAMS THAT UTILIZE THE 'SCOPE
WRITER' FOR MESSAGE DISPLAY. HAVE FUNI 

00~ 00~ 

000 040 
~00 041 
000 ~42 
000 ~43 
000 ~l14 

000 045 

SUGGESTED DRIVER ROUTINE FOR THE 'SCOPEWRITER' INTERFACE 

000 

056 
000 
066 
000 
016 
040 

ISAVE SPACE FOR A 32 CHARACTER BUFFER 
IFOR STORING THE MESSAGE IN ASCII FORMAT 
I 
ORG 000 000 
TABLE, 0~0 

I 
ORG 000 e4~ 
START, LHI 000 ISTART SUBROUTINE HERE 

LLI 000 ISET PNTR TO ADDR OF "TABLE" 

LBI 040 15FT CHARACTER COUNTER 
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000 046 006 LAI 040 
000 047 040 
000 "'50 133 OUT 15 IRFSFT LOAD 
000 051 137 OUT 17 10t'TPUT BLANK 
000 052 135 OUT 16 IOUTPUT OSC 
000 053 131 OUT 14 10UTPUT WR 
000 054 026 LCI 002 IDELAY ROUGHLY 150 USECS 
000 055 002 
000 056 021 DEL., DCC 
000 057 110 JFZ DEL 
000 060 05f-
000 061 000 
000 062 00 f- LAI 001 
000 063 001 
000 064. 135 OUT 16 10UTPUT PB 
000 065 307 CHAR .. LAM 
000 066 137 OUT 17 10UTPUT CHARACTER 
000 067 00 (- LAI 001 
000 070 001 
000 071 -133 OUT 15 IPULSF. LOAD 
000 072 026 LCI 002 IDELAY 150 USECS AGAIN 
000 073 002 
000 074 021 DLY, DCC 
000 075 1 10 JFZ DLY 
000 076 074 
000 077 000 
000 100 250 XRA ICLEAR ACCUMULATOR 
000 101 133 OUT 15 
000 102 060 INL IADVANCE TABLE POINTER 
000 103 011 DCB IDFeR COUNTER - DONE? 
0'00 104 110 JFZ CHAR Ill' NOT - GET NEXT CHARACTER 
000 105 065 
000 106 000 
000 107 006 LAI 001 
000 110 001 
000 11 1 131 OUT 14 IOUTPUT RE COMMAND 
000 112 250 XRA 
000 113 135 OUT 16 10UTPUT OSC 
000 114 007 RET IRFTURN TO CALLING PROGRAM 

END 

* * * * * * * * * * * * * * * * * * * * * * * * 

• SCOPEVRI TER' INTERFACF PARTS LIST 

QTY DESCR1PTION LOCATION 

2 7474 I.C. ZI .. Z? 

7400 I.C. Z3 

2 7475 I. C. Z4 .. Z5 

6 10K 1/4 W RESI STOR At - R6 
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'SCOPEWRITER' I~TERFACE - SCHEMATIC DIAGRAM 
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SCELBI COMPUTER CONSUL.TING~ INC. 
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WHERF TO FIND MORF RFADING MATERIAL 

MANY OF OUR CUSTOMERS ARE NEWCOMERS TO THE FIELD OF DIGITAL MINI
COt1PUTERS AND FROM THF.IR LFTTERS AND COMMENTS ARE REALLY F.XCI TEn ABOUT 
THEIR NFW INTEREST. A PRIMARY PURPOSF OF THIS PUBLICATION I~ TO HELP 
SAT IS FY THE DES I RES 0 F THES E PFOPL F FOR I N FORMAT I ON ON THF SUBJ FCT. 
HO"'EVER" SINCE MOST PEOPLE CAN READ A WHOLF LOT FASTFR THAN WE CAN WRITE 
AND SINCE THE DIVERSITY OF THE MINI-COMPUTER FAR EXCEEDS OUR CAPACITY 
FOR COVERING EVEN A SMALL FRACTION OF THF MANY FIFLDS THAT CAN HE AC
COMODATFD BY THE MACHINE" WE COULD NOT ATTEMPT 1'0 SATISFY EVERYONE SIN-
I1..EHANDED. FORTUNATELY" A NUMBER 0 F PURLI CATIONS ARF SPRI NGI NG UP 1'0 
MEET THE DEMAND FOR INFORMATION AND SERVE AS INFORMATION FXCHANGES. WE 
ARE HAPPY TO PROVIDE THE NAMES AND ADDRESSES OF SEVERAL OF THOSE OF 
WHICH WE HAVE HAD THE OPPORTUNITY 1'0 REVI EWTHE MATERIAL PRO"I DFD. 

AMATEUR COMPUTFR SOCIETY NEWSLETTER 
% STFPHEN B. GRAY 

260 NOROTON AVENUF 
DARI FN" CT. 06820 

THE NEWSLETTER WHICH MR. GRAY PUTS OUT APPFARS PRIMA"ILY TO BE A 
REVI EW OF HARDWARE MANUFACTURERS NEW PRODUCTS" PLUS NEWS AND TIP'S FROM 
SUBSCRIEERS ON A VARIETY OF SUBJFCTS SUCH AS vHFFE TO LOCATE CERTAIN I 
TYPES OF COMPONENTS" NEWS OF SPECIAL PROJECTS AND APPLICATIONS" ETC. 
THF AMATEUR COMPUTER SOCIETY NEWSLETTER HAS BEEN AROUND FOR A NUMBER OF 
YEARS AND THE ORGANIZATION CATERS PRIMARILY TO THOSE WITH PROFESSIONAL 
COMPUTER bACKG~OUNDS WHO ARE ALSO COMPUTER HOBBYIST. A SAMPLE IS~UE IS 
AVAILABLE FOR $1.00. 

MARK-B USFR'S GROUP 
CAHRILLO COMPUT~R CENTFR 

4350 CONSTELLATION 
LOMPOC" CA. 93436 

THE "MARK-fS USER' 5 GROUP" WAS STARTED BY MR. SINGF~ IN RESPOfl1SE TO 
THF "MARK-8" COMPUTER PROJECT PUBLISHED IN "RADIO-FLFCTRONICS" MAGAZINE 
DURING THE SUMMER OF 1974. THF "MARK-8" USES AN 8008 CPU CHIP AS DOF.S 
OUR SCELBI-8H. TO DATE THF PUBLICATION HAS CONTAINED INFORMATION ON DE-
BUGGI NG THF MAPK-81 A NUMHER 0 F I DFAS ON 110 DE'll CES AND INTERFACES" 
LISTINGS OF USER'S" NHJS ON WHERE TO OBTAIN COMPONENTS" ETC •• THE GROUP 
PLANS TO START PUbLISHING SOFTWARE ROUTINES IN THE NEAR FUTURE AND DOES 
NOT LIMIT ITS COVERAGE TO JUST THE "MARK-B." NOVICES TO COMPUTE:" TECH
NOLOGY" AND THOSE THAT LIKE TO "BUILD IT FROM SCRATCH" "'aULD PROBABLY 
LIKE THIS 'PUBLICATION AND THE PUBLICATION COULD HF. OF GFNERAL INTERFST 
IF THEIR SOFTWAHI: PLANS TAKE FORM. THE PUBLICATION STARTED A~ A "FREE" 
·1IMFOGPAPHFD NEWSLFTTER SENT TO THOSE \o1HO PRO\lIDED SASF'~ (SELF ADDRFS
SE[l STAMPED FrJUFLOPES) AND HAS BEEN APPEARING APPROXIMATELY MONTHLY, 
SINCE SFPTFMbERI 1974. HOWEVER" IN THE LATEST 'ISSUE THEY INDICATED THE 
PUBLICATION "'OULD SOON RFJ;,)UIRE SOME FORM OF REGULAR FUNDING. InH TE FOR 
INFORMATION TO THE ABOVE ADDRESS. 

PERHAPS Tiff BEST PUBLICATION WF HA\1E. SFF.N TO DATF. COMES OUT OF 
RALEIGHI NORTH CAROLINA. THREE Gf!I!TLFHHJ nOWN THFRF HAUE TEAMED UP 1'0 
PUT OUT A REALLY FINE LITTLF JOURNAL CALLED "THE COI'1PUTFR HORBYI~T." 
THESF FFLLAS KNO~ THEIR STUFF AND ARF PUTTING IT IN WRITING IN FINF 
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FORM. THE FIRST COUPLE OF ISSUFS STARTED OUT WITH A HOST OF FF..ATURE 
ARTI CLES I NCLUDI NG COMPLETE PLANS FO R A "VECTOR" CRT I NTERFACF:, A NUH-

-BF.R OF TIPS ON SOFTWARE, DETAILS ON INTFRFACING A TTY TO AN 8AA8 BASED 
SYSTFM, NE1JS ON 1JHERE TO GET PARTS AND SURPLUS EQUIPMENT, A GF.NERAL 
DESCRIPTION OF CURRENTLY AVAILABLE TTY EQUIPMENT FTC. THE WRITERS. ARE 
CURRENTLY MOSTLY INTO 8~A8 WORK RUT SAY THEY WILL NOT LIMIT THEMSELVES 
TO THAT DEVICE. THEY ARE RUNNING AN 8K 8011'8 SYSTEM WITH CRT AND A HARD
COpy FACILITY TO LAYOUT AND EDIT THEIR PUBLicATION. WATCH THIS LITTLE 
PUBLICATION - IT SHOWS SIGNS OF GOING PLACES! SUBSCRIPTIONS ARE 56.00 
YEARLY (PUBLISHED MONTHLY> - AND POSSIBLY YOU CAN PURCHASE BACK COPIES 
OF THE FIRST SEVERAL ISSUES <STARTED IN NOVEMBER, 1.7~) - RECOMMENDED 
FOR ALL LEVFLS OF COMPUTER HOBBYISTI SUBSCRIPTIONS AND INFORMATION 
AVAILABLE nWM: 

THE COMPUTER HOBBYIST 
BOX 295 

CARY, NORTH CAROLINA 27511 

********************************************************************* 
*****************************************************-*************** 
*** *** 
*** LOOKING FOR TELETYPEWRITERS? *** 
*** *** 
*** WE FREQUENTLY GET REQUESTS FROM PEOPLE WHO DESIRE TO PUR- *** 
*** CHASE TELETYPFV"ITERS' TO USE WITH THEIR MINI>-COMPUTER. WE DO *** 
*** NOT SUPPLY THEM BUT WE KNO~ OF THE FOLLOWING SOURCES. *** 
*** *** 
*** NATIONAL T£LF.~YPFU"ITFR CORPORATION *** 
*** 207 NEWTOWN ROAD *** 
*** PLAINVIEW, N.Y. 118A3 *** 
*** PHONF: (516) 293-0444 *** 
*** 
*"'* 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*.* 
*** 
*** 
*** 

THE ABOVF HANDLES MOSTL' COMMFRCIAL QUALITY RECONnlTIONED 
MODEL 32 (BAUDOT> AND MODEL 33 (ASCII) MACHINES. LAST TIME 
WE CHECKED THFY WERF GFTTING ABOUT $50H.00 FD" A MODEL 32 ASR 
AND $800.00 FO" A MODEL 33 ASR, AND ABOUT S2~A.AA LESS FOR RO 
(RECEI HE ONLY) PR INTERS. 

ANDY ELECTRONICS, INC. 
639 LONG DRltlF 

HOUSTON, TX. 77017 
PHONE: (713) 641-0576 

THE AROVE HAS A VARIETY OF OLDFP (AND LOVE~ COST) MODELS 
MOST OF IJHICH UTILIZF BAUDOT (5 LEVEL) GODE. PRICES STA~T AT 
AHOUT $120.0~ FOR RECONDITIONED ~ODFLS, AND ABOUT HALF THAT 
FOP "AS IS" UNITS. 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*****"'~**********************~*************************************** 
*****~*************************************************************** 

In 



MULTIPLE PRECISION ADDITION WITH THE SCELBI-~H 

MANY USERS WHO WANT TO USE THE DIGITAL COMPUTER TO PERFORM MATHF
MATICAL OPERATIONS SEEM TO GET "HUNG UP" OVER HOW TO HANnLE NUMRFR~ THAT 
ARE TOO LARGE TO FI T IN ONF MEMORY \'ORD OR CPU REGI STER. ~INCF THE 
SCELBI-8H ONLY HAS 8 BITS IN A wORD~ THE LARGEST NUMBER THAT CAN BF. RF
PRESENTFD IN A SINGLE REGI STER I S A MERF 255 (DECIMAL) OR~ I F ONE DE
SIRES TO MAINTAIN THE SI~N OF THE NUMBER AND USES ONE BIT IN THE WORD 
FOR THE SIGN INDICATOR~ THEN THE LARGEST N~BFR THAT CAN BE REPRESFNTED 
IN A SINGLE WORD IS A PALTRY 127 (DECIMAL) - HAFDLY ENOUGH TO BOTHER US
ING A COMPUTER to MANIrULATE SUCH 'LIMITED MAGNITUDES! 

AH~ BUT WAIT. WE ALL KNOW THAT THF MAGNITUDE OF A NUMBER STORED IN 
AN "N-BIT" REr.ISTER IS (2TN)-1 ANn THUS THE SIZE OF THE NUMBER THAT 
CAN BE STORED IN A REGISTER ESSFNTIALLY DOUBLFS FOR FVERY BIT AnDED TO A 
REGISTER. SOl IF ONE WERE TO STORE A NUMBER IN TWO REGISTER~~ OR WORDS 
IN MEMORY IN A SC~LBI -fSH ONE WOULD HAVE ENOlJGH EI TS TO REPRESFNT NUMBERS 
AS LARGE AS (2116)-1 OR 65~535 (DECIMAL). IF ONE OF THF~F In BITS 
WERE RESERVED FOR THE SIGN OF THE NUMBER THEN THE LARGEST NUMBER THAT 
COULD BE STORED IN THE TWO WORDS WOULD BE (2TI5)-1 OR 32~767. THAT IS 
QUITE A BIT MORE THAN THE VALUE OF 127 THAT CAN BE HELD IN ONE WORD! 
WHY STOP AT HOLDING A NUMBER IN TWO WORDS? NO NEFD TO~ WE CAN USF. 
THREE WORDS TO STORE A NUMBER (PLUS SIGN) AND REPRESENT Nt~BFR5 UP TO 
(2123)-1 WHICH IS 8138B~6e7 DECIMAL. STILL NOT ENOUGH - USE STILL AN 
ADDITIONAL WORD TO ALLOW REPRESENTING A SIGNED NUMBER UP TO A VALUE OF 
(2T31)-1 WHICH IS APPROXIMATELY 1~107~483~647. YOU CAN GO AS FAR AS 
YOU NEED TO. GENERALLY ONE SELECTS THE NUMBER OF SIGNIFICANT DIGITS 
THAT WILL BE IMPORTANT IN THE CALCULATIONS TO BE PERFORMFD AND MAKES 
SURE THAT ENOUGH WORDS ARE US ED TO GET TH F "PRECI SI ON" REQUI RED FOR THE 
APPLICATION. THE USE OF MORE THAN ON.E WORD TO STORE AND MANIPULATE 
NUMBERS AS THOUGH THEY WERE IN ONF LARGE CONTINUOUS REGISTER IS COMMONLY 
REFERRED TO AS "MULTIPLE-PRECISION" ARITHMETIC. YOU WILL OFTEN HEAR 
COMPUTER TECHNOLOGI STS SPEAKI NG OF "DOUBLE-PRECI SI ON" OR "TRI PLE-PREC I S
ION" ARITHMETIC. THIS SIMPLY MEANS THAT THE MACHINE IS USING TECH
NIQUES <GENERALLY PROGRAMMING TECHNIQUES) THAT ENABLE I T TO HANDLE Nt"M
BERS STORED IN TWO OR THREE REGISTERS AS THOUGH THEY ~ERE ONE NUMBER IN 
A VERY. LARGE REGISTER. 

THE SCELBI-~H IS CAPABLE OF MULTIPLE-PRECISIONS ARITHMETIC. IN FACT 
IT DOES IT QUITE NICELY BECAUSE THE DESIGNERS OF THE INTEL 8~~B CPU CHIP 
USED IN THE SCELBI-8H INCLUDED SOME SPECIAL INSTRUCTIONS FOP JUST SUCH 
WORK! MULTIPLE PRECISION ARITHMETIC IS NOT DIFFICULT - IT TAKES A 
LITTLE MORE "ORGANIZATION" OF THE PROGRAM TO HANDLE AND STORE NUMBERS 
THAT ARE STORED IN MULTI PLE WORDS - AUT VI TH THE USE 0 F FFFECTI \IE "SUB
ROUTINING" OR "CHAINING" OPERATIONS THE TASKS CAN BE HANDLED WITH EASE. 

TO USE MULTI-PRECISION ARITHMETIC ONE MUST ESTABLISH A CONVENTION 
FOR STORING THE SECTIONS OF ONE,LARGE NUMBER IN SEVERAL REGISTERS. FOR 
"tHE PURPOSES OF THIS DISCUSSION~ \.IF: '.rILL ASSUME "TRIPLE-PRECISION" 
ARITHMETIC IS BEING PERFORMED AND BECAUSE OF THE SUBROUTINE ILLUSTRATED 
l.ATER~ THAT NUMBERS TO BE DEALT WITH ARF STORED IN THREE CONSECUTIVE 
MEMORY LOCATIONS ARRANGED AS FOLLOWS. 

MEMORY LOCATION "N" 
MEMORY LOCATION "N+l" 
MEMORY LOCATION "N+2" 

LEA~T SIGNIFICANT 8 BITS 
NEXT SIGNIFICANT 8 BITS 
MOST SIGNIFICANT 7 RITS + SIr,~ RIT 

THUS~ THE THREE WORDS COULD BE CONSIDERED AS JOINFD TOGFTHER TO CONTAIN 
Cl'JE LARGE 23 HIT "SIGNED" NUMBER AS SHOWN IN THE FOLLOt..TING DIAGRAM. 
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MEM LOCATION "N+?" MEM LOCATION "N+ I" MEM LOCATION "Nil 

******************* ******************* ******************* 
*S X X X X X X X* *X X X X X X X X* *X X X X X X X X* 
******************* ******************* ******************* 

MOST SIGNIFICANT BITS NEXT SIGNIFICANT BITS LFAST SIGNIFICANT BITS 

FOR THE PURPOSE OF ILLUSTRATING THE OPERATIONS OF THE MULTI-PRECIS
ION ROUTINE SHOVN RELOW LET US ASSUME THAT A NUMBER EXISTS IN THE PRE
SCRIBED FORMAT AT LOCATIONS 100, 11211 AND 11212 ON PAGE 02, AND A SECOND 
NUMBER TO BE ADDED TO THE FI RST RESI DES AT LOCATIONS 300.. 301 AND 30? 
ON PAGE 03. 

THE ROUTINE TO ADD THE TVO NUMBERS HAS BEEN DEVELOPED AS A GENERAL 
PURPO.SE "N'TU" PRECISION ROUTINE. PRIOR TO CALLING THE ROUTINE IT IS 
NECESSARY TO SET UP REGISTERS "H" & "L" TO POINT TO THE LEAST SIGNIFI
CANT PORTION OF ONE OF THE NUMBERS, .AND REGISTERS "D" & "E" MUST ,CON
TAIN THE ADDRESS OF THE LEAST SIGNFICANT PORTION OF THE SECOND NUMBER. 
ALSO, REGISTFR "B" MUST BE SET ·TO THE "PRECISION," OR NUMBER OF MEMORY 
WORDS USED TO CONTAIN THE MULTI-WORD NUMBER. THE INITIALIZING PROCEDURE 
MUST BE DONE PRIOR TO CALLING THE tlADD" SUBROUTINE. 

THE "ADD" SUBROUTINE I TSELF USES TWO EXTERNAL SUBROUTINES WHICH ARE 
SHOWN FOR REFERENCE PURPOSES. THE SUBROUTINE LABELED "SWITCH" EXCHANGES 
THE CONTENTS 0 F THE "H" 8. "L" AND '°0" & nE" REGI STERS SO THAT THE MEM
ORY POINTER REGISTERS ("H" & "L") CAN BE ALTERED TO POINT TO THE DIFFE
RENT LOCATIONS WHERE THE TWO NUMBERS TO BE 'ADDED ARE STORED. THE SUB
ROUTINE TERMED "ADV" IS USED TO ADVANCE THE ADDRESS POINTED TO BY REG
ISTERS "H" & "L." 

INI T, 

ADD .. 
ADDMOR .. 

LHI 12102 
LLI 10121 
LDI 1211213 
LEI 300 
LBI 003 

CALL ADD 

NDA 
LAM 
CAL SWITCH 
ACM 
L'1A 
DCB 
RTl 

IMULTIPLE-PRECISION ADD ROUTINE 
I 
IINITIALIZE POINTERS AND SET PRECISION 
I 
ISET PAGE FOR LSW OF FIRST NUMBER 
lAND LOCATION ON PAGE FOR LSW OF FIRST NUMBER 
INOW SET PAGE ADDR FOR LSV OF SECOND NUMBER 
lAND LOCATION ON PAGE FOR LSW OF SECOND NUMBER 
ISET PRECISION UALUE (3 YORDS) 
I 
INOW CALL THE ADD SUBROUTINE - ASSUME 
10THER INSTRUCTIONS ARE IN THIS SECTION 
ITO HANDLE THE RESULT OF THE ADDITION ETC. 
I 
IADD THE TWO TRIPLE-PRECISION NUMBERS 

IUSER INSTRUCTIONS TO HANDLE THE RESULT 

I 
IHERE IS THE uN·TH" PRECISION SUBROUTINE 
I 
IALWAYS CLEAR CARRY FLAG AT START OF RTN 
IGET FI RST NUMBER I NT!) ACCUMULATOR 
IEXCtlANGE CONTENTS OF "B" P. "L" AND "D" & "E" 
IPEHFORM THE ADDITION WITH THE SECOND N~MBER 
IPUT RESULT IN PLACE OF SECOND NUMBER 
I DECRE,.." ENT "PR Fr.I S ION" CO UNT ER 
IFINISHFD WHEN COUNTER EQUAL 000 
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CAL 
CAL 
CAL 
JMP 

SWITCH .. LCH 
LHD 
LDC 
LCL 
LLE 
LEC 
RET 

INL 
RFZ 
INH 
RET 

ADV 
SWITCH 
ADV 

'ADOMOR 

'IF NOT FINISHED - ADVANCF ADOFND POINTER 
'GET POlNTFR TO FIRST NUMBER AGAIN 
'AND ADVANCE IT TOO 
'CONTINUF \/ITH NFXT BYTF UNTIL LOOP EXITED , 
'HERE I S THE ~'S1.J ITCH" SUBROUTI NE , 
'TEMPORARI LY LOAD "H" INTO "C" 
'PUT "D" INTO "H" 
'NOW PUT FORM FR "H" FM "C" INTO "D" 
'TEMPORARILY LOAD "L" INTO "C" 
'PUT "E" INTO "L" 
'AND PUT FORMER "L" Fl'1 "C" INTO "E" 
'EXIT SUBROUTINE , 
'AND HERE I S THE "ADV" SUBROUTI N£ , 
'ADVANCE CONTENTS 0 F RFG ttL" 
'RETURN IF NOT INTO NEW PAGF 
'BUT IF NEW PAGE ADUANC E "H" TOO 
'THEN EXIT SUBROUTINE , 

IT SHOULD BE NOTED THAT THE BASIC "ADD" SUBROUTINE AS SHOW ABOVE 
CAN BE USED TO PROCESS NUMBFRS STORED IN FROM ONE TO "N" WORD~ SIMPLY 
BY SETTING UP REGISTER "B" PRIOR TO CALLING THF SUBROUTINE. 

IT SHOULD ALSO BE NOTED THAT THE SUBROUTINE IS ·'DESTRUCTIVE" TO THE 
ORIGINAL VALUE OF THE NUMBER THAT IS ADDED BECAUSE THE RESULT OF THE 
ADDITION OPERATION IS STORED THERE. SO .. IF ONE WISHED FOR SOME REASON 
TO SAVE THE VALUF OF THE ADDEND ONE SHOULD MAKE SURF THAT IT I S SAVED 
IN SOME OTHER LOCATION(S) PRIOR TO CALLING THE "ADD" SUBROUTINE. 

IT SHOULD ALSO BE NOTED THAT THE "ACM" TYPE OF ADD INSTRUCTION 
VERSUS THE "ADM" ONE WAS USED IN THF. ROUTINE. READERS MAY REFER TO 
CHAPTER 2 IN "THE SCELBI-~H USER'S MANUAL" TO REUIF'" THE IMPORTANT 
DIFFERENCE BETVEEN THE TWO TYPES OF INSTRUCTIONS- ESSENTIALLY THAT THE 
"ACM" INSTRUCTION USES THE CONTENTS OF THE CARRY FLAG WHEN PERFORMING 
THE ADDITION -AN ESSENTIAL ELEMENT WHfN PFRFORMING MULTI-PRFCISION 
ARITHMETIC BECAUSE THE CARRY FROM ONF REGISTER MUST BE ADDED INTO THE 
NEXT SIGNIFICANT PART OF THE MULTI-WORD NUMBER! 

AS A FINAL REMAfU< .. THE "ADD" SUBROUTINE READILY HANDLF.5 NEf,ATIVE 
NUMBERS I F THEY ARE PUT IN THEI R "TWO' S COMPL~ENT" FORM BFFORE CALLI NG 
1HE SUBROUTINE AND THUS THE SAME ROUTINE CAN BE USED TO PERFORM HOTH 
ADDITION AND .. EFFECTIVELY .. SUBTRACTION. 

*********************************************************************** 
*** NOT ICE *** 
*** *** 
*** THE PRECEEDING ARTICLE WAS BASED ON A TINY PORTION FROM A *** 
*** NEW BOOK NOW IN THF MANUSCRIPT STAGES AT SCELBI COMPUTER CON- *** 
*** SlJLTING~ INC. THE NEt.I BOOK .. D£UOTED FNTIRELY TO MACHINF. LAN- *** 
*** GUAGF PROGRAMMING OF THE SCELBI-8H .. IS SCHEDULED FOR PUBLICA- *** 
*** TION IN EARLY SPRHJf,. THE ABOVF ARTICLF IS REP~SFNTATI\1F OF *** 
*** THE LEVEL OF THE MATERIAL AROUT HALF WAY THpn~AH THF. ROOK~ AF- *** 
*** TER THE READER HAS BEEN WFLL INDOCTRINATED IN PROGRAMMING FL~- *** 
*** DAMENTALS. OTHER EXTRACTIONS FROM THE NF1.J ROOK 1JILL BE PRouI- *** 
*** OED IN THIS PUBLICATION IF READFR RESPONSE IS FAUORABLE. *** 
*********************************************************************** 
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A SIMPLE, LOW COST, FAST MANUAL PROGRAM LOADFR PERIPHERAL 

ONE OF THE fiRST THINGS A NEW SCELBI-8H OWNER LIKES TO PROCURE IS 
SOME SORT OF DEVICE THAT WILL REDUCE THE EFFORT REQUIRED TO LOAD PRO
GRAMS INTO MEMORY. MANY USER'S START OUT VITH A TAPE UNIT, OR A KEY
BOARD DEVICE OF SOME TYPE THAT WILL ALLO~ THEM TO AUTOMATICALLY LOAD IN 
LARGE PROflFAMS OI\lCE AN INI TIAL "BOOTSTRAP" LOADER HAS BEEN PLACED IN 
MEMORY. THO SE THAT CAN AFFORD 1 T USUALLY HAVE A SUI TABLE "BOOTSTRAP" 
LOADER PUT ON A PROM (PROGRAMMABLF READ ONLY MEMORY) SO THAT THEY CAN 
BFGIN OPERATING THE SYSTEM AS SOON AS THEY POl-IER UP. HOWEVER" A SUB
STANTUAL NUMBER OF OUR USERS ARE DEVELOPING THEIR COMPUTER FACILITY ON 
TIGHT bUDflF.TS AND MUST PUT OFF THE LUXERY OF PROMS FOR THE TIME BEING. 
tJHILE VIRTUALLY ANY PROGRAM CAN BE "TOGGLED" INTO MEMORY USING THE CHAS
SIS SWITCHES ON THE SCELBI-8H,THE PROCESS BECOMES QUITE TEDIOUS ONCE 
ONE STARTS PLAYING WITH ROUTINES THAT ARE MORE THAN 10 TO 20 INSTRUC
TIONS IN LENGTH BECAUSE THE OPERATOR MUST CONSTANTLY SET THE CHASSIS 
SWITCHES TO THE "LMI" INSTRUCTION" ADVANCE THE COMPUTER WITH THE STEP 
BUTTON TO THE "IMMEDIATE" PORTION OF THE INSTRUCTION AND THEN SET THE 
SloI1 TCHES TO THE DATA TO BE LOADED INTO MEMORY .. ADVANCE THE STEP BUTTON 
TO FINISH THE INSTRUCTION, THEN SET THE SWITCHES FOR AN "INL" COMMAND, 
ADVANCE THE STEP BUTTON .. AND GO BACK TO THE "LMI" INSTRUCTION TO IN
SERT THE NEXT WORD IN MEMORY ETC. IS THERE A RETTER VAY TO MANUALLY 
LOAD PROGRAr-1 S1 YOU BET THERE IS - AND I T DO ESN' T CO ST VERY MUCH TO 
IMPLEMENT IT. JUST THE INVESTMENT IN EIGHT TOGGLE SWITCHES AND A SMALL 
MINI-BOX OR METAL PLATE ON WHICH TO MOUNT THEM IN ~ POSITION CONVENIF~T 
TO THE: OPERATOR. \lIRE THE SWITCHES TO COMMON ON ONE SIDE AND RUN THE 
OTHER SIDE OF EACH SWITCH TO ONE INPUT DATA LINE OF ANY INPUT PORT. 
(REFER TO THE SCHEMATIC DIAGRAM ON THE NEXT PAGE). 

NOW USE THE SCELBI-8H CHASSIS TOGGLE SWITCHES TO FIRST PUT THE FOL
L01HNG SHORT ROUTINE IN MEMORY. 

ADDRESS 

000 000 
000 001 
000 002 
0"'~ ~03 

CODE 

IXX 
370 
060 
000 

MNEMON IC 

INP X 
LMA 
INL 
HLT 

COMMFNTS 

IINPUT FROM PORT X 
IPLACE Ace CONTENTS IN MEM 
IADVANCE LA MEMORY POINTER 
ISTOP - WAIT FOR OPERATOR 

NOI.f SET UP REGI STFRS toH" AND. "L" TO THE STARTING ADDRESS WHERE YOU 
DESIRE TO PLACE THE PROGRAM THAT IS TO BE LOADED INTO MEMORY. THEN SET 
THE CHASSIS TOGGLE SVITCHES TO 005 (RST 0 INSTRUCTION). NOV SET THE 
INPUT PORT SWITCHES TO THE VALUE THAT IS TO BE LOADED INTO MEMORY. HIT 
lHE "INTFRRUPT" SWITCH AND THEN THE "RUN" BUTTON. SET THE INPUT SWITCH
ES TO THE VALUE TO BE PLACED IN THE NEXT MEMORY LOCATION. RFPFAT THE 
CYCLE OF DFPRF.SSINfl THE "INTERRUPT." THEN THE "RUN" BUTTON. THATS ALL 
THERE IS TO ITI LOSF YOUR PLACE? STEP THROUGH ONE CYCLE AND OBSERVE 
THE ADDRESS LAMPS AS THE LMA INSTRUCTION IS EXECUTED TO VFRIFY YOUR LOC
ATION! 

HE CAREFUL IF YOUR GOING TO LOAD A PROGRAM THAT CROSSES PAGES IN 
MEMORY. IN THAT CASF YOU CAN FITHER INSERT AN "INH" INSTRUCTION WITH 
THf CHASSIS TOGGLE SWITCHES - OR~ IF YOU DO IT A LOT - USE THE PROGRAM 
BFLOw AS THF LOADER. 

ADDRESS 

Vl~0 ~HH" 

~l1vl V'Vll 

00~ v""~ 

CODE 

lXX 

37'" 
~ "'vi 

MNFMONIC COMMENTS 

INP X IINPUT FROM PORT X 
LMA IPLACE Ace CONTFNTS IN MFM 
INL IADVANCE LA MEMORY POINTFR 
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AD[JRESS CODF MNFMONIC COMMENTS 

eee "'03 II Ii JFZ NO ICHECK FUR NF'" PARF. 
00e tH~4 007 IIF NOT NEW PAGE THFN 
0fJ0 fl05 flC1I0 100 NOT ADVANCF "H" 
000 00l- 050 INH IADV "H" IF CRO 5S PAGE 
00e 007 -tHUJ Hl.T ISTOP - WAIT FOR OPERATOR 

INPX - B7 E 
68 

57 
86 < 

85 r< 
$6 

84- < 
SIS 

83 ... 54 

53 
BZ < 
81 E 

sa 

BO "< 
Sl 

GND 

'DIAGRAM FOR SIMPLE FAST MANUAl. LOADER PERIPHERAl. 

SOFTWA~E REVISION NOTICE - SCELBI P~OGRAM #~2XX-0~11 
ASCII MAG FILE WRITE & READ PROG~AM 

THIS PROGRAM HAS BEEN REVISFD TO RFVISION A. THE REUISION CORRECTS 
A DEFICI FNCY IN THE TTY OUTPUT ROUTINE "DIRECT" TO ENSURE THAT A STOP 
BIT IS TRANSMITTED AT THE END OF A CHARACTER. THE DFFICIFNCY WILL NOT 
BE NOTICED UNLESS BIT R IS A LOGIC "A" WHICH WILL NOT NORMALLY OCCUA 
WHEN HANDLING ~TANDARD ASCII CODE. THE FOl.LOWING PATCH WILL CO~RECT THE 
DEFI C I ENCY. . 

CHANGE LOCATIONS 237. 240 AND 241 ON PAGF 02 TO: 

ADDRESS 

02 237 
02 240 
02 241 

CONTENTS 

10 f-
077 
e03 

MNEM9NIC COMMENTS 

CAL PATCHI IPATCH TO SET UP STOP BIT 

AND INSERT TtiE "PATCHI" SUBROUTINE STARTING ~T LOCATION 077 ON PG (II~ 

ADDRESS CONTENTS MNEMONIC COMMFNTS 

03 "'77 00 f. PATCHl. LAI ~01 ISFT STOP BIT 
03 100 001 
03 101 106 CAL NMS 
03 102 255 
03 103 tii02 
03 104 0"'7 RET 
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BrIll SEll PROCEr)tT~FS FOR I~OAnI NG PROGRA"'fS PPOUI DED RY Sr;ELRI ON 

AUDIO TAPF CAS~FTTES 

TIiF FOLLOlollr.JG IS A COPY OF THF PFUISF.D INSTRUCTIONS FDP UTILIZING 
TilE SCF.LHI AUDIO CASSFTT!:. I''JTFPFAr,F TO BFAD SCELHI PREPARED PROr;PA"1S 
t;Sll\lr, TtiF 6?XX-IhHi13 A"JD f2XX-vHH~4 PROGRAMS. THESF NEW INSTRUCTIONS ARE 
HFlNr; ISSUH) TO CLAPI FY SH1F.RAL POl"IJTS AS A RESULT OF USER "FEEDEACK." 

PROCFOURF FOR LOADING THE TAPF READ PROGRAM 
USING THE bOOTSTRAP LOADER •. 

PRELIMINARY SF.T UP 

1. PLACE A CASSETTE ~ITH A PROGRAM OR DATA RECORDED ON IT INTO 
THF RFCORDF.R. 

2. PLUG THF SILVFR PHONF PLUG INTO THE FARPHONE JACK. 

IMPORTANT 

TJHEN READING IN A PROGRAM OR DATA FROM TAPF" THE LARGE RED 
(OR HLACK> PHONE PLUG SHOULD NOT BE PLUGGED INTO THE RECORDER MIC. 
OR AUX. INPUT SINCE THE SIGNAL COMING FROM IT MAY INTERFERE WITH 
THE SIGNAL BEING READ FRO~ THE TAPE. 

3. START THE RECORDFR IN THF PLAY MODE. 

4. ADJUST THE VOLUME CONTROL UP FROM THF MINIMUM LEVEL UNTIL 
THE INDICATOR DSl JUST TURNS ON WHILE THF DATA IS BEING 
PLAYFD IN. TURN THE VOLUME AHOt'T lIB OF A TURN HIGHEft 
THAN THIS POINT. THIS IS THE SETTING THE VOLUME CONTROL 
SHOULD BE SET TO FOR RECORDING AND PLAYING BACK DATA. 

LOAnING THF TAPF READ PROGRAM 

I. CAREFULLY TOGGLE IN THF. ROOTSTRAP LOADER PROGRAM" 6IXX-~004, 

ST~RTING AT PAGF ~l LOCATION 3~~. 

2. TOGGLE THF FOLLOW 1 NC, 0 CTAL UALUFS I NTO THE RFSPECT I UE PtF'f1-
1 STFRS. 

LOAD REG A WITH 300 (LAI 3e~) 

LOAP FFG C WITH 2~~ (LeI ?'~0) 

LOAD RFG ~ WITH 0~1 (LHI ~~l) 
LOAD RF.G L UITH IP~ <LLI l?0> 

3. PLACF T~F r.ASSFTTF WITH THF TAPF RFAD P'ROGPA~, f.IXX-0~0:t" 

INTO THF FFCOPDFR AND SFT IT TO THE START OF THE TONE VHICH 
PRFr.FFDS TH~ ~RORRA~. 

4. PLUG THE SlLufR PHONF PLUC, INTO THF. FARPHONF JACK. 

~. TOGGLE ~ '.)Ut·1P TO LOCATION ~~'"' ON PAGF 01' PJSTRUCTION IN 
mJ THF FRO~'JT ·PANFL HUT 00 NOT PRF~~ PT..!t-J. 

~. START THE TAPE RFr.ORDfR IN THF PLAY MODF. 
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7. PRESS RUN ON THF COMPUTFR. 

8. WATCH HIT 5 OF THE LOW ADDRFSS LAMPS CAFFFULLY. WHFN THE 
PROGRAM IS BEING RFAD IN BIT S WILL INCREASE IN INTFN
SITY. APPPOXIMAT~LY 8 SECONDS AFTER BIT ~ HFCOMFS HRIAHT
F.R IT 1JILL GO DIM. THIS INDICATFS THE END OF THE PROGRAM. 

9. A.T TH 1ST IMEI PRESS TilE I NTFF<RUPT BUTTON TO STOP THE PRO
GRAM. NOTF: TH E BOO TSTRAP LOADER PRO GRAM DO FS NOT STOP VHFN 
THE PROGRAM IS READ IN. IT MUST HE STOPPFD MANUALLY. 

l~. STOP THE TAPE RECORDER. 

11. JL~P OFF PAGE AND TOGGLE A 'LOAD A FROM MEMORY' INSTRUCTION 
(LAM -- 307) AND CHECK THAT THE MFMORY POINTER IS AT LO
CATION 2f5 ON PAGE 01. 

PROCEDURE FOR LOADING PROGRAMS USING THE 
TAP~ RFAD PROGRAM 161XX-0003 

1. SET THE TAPE UNIT TO THE CORRECT VOLUME AND TONE SETTINGS. 

2. PUT THE CASSETTE IN THE TAPE RECOPDER WITH THE PROGRAM TO 
BE PEAD IN ON IT AND SET IT TO THF STAPT OF THE TONE WHICH 
PRECEEDS THE PROGRAM. • 

3. PLUG THE SILVER PHONE PLUG INTO THE EARPHONE JACK. 

4. TOGGLE THE FOLLOWING LOADING INFORMATION INTO THE RESPEC
TI VE REGI STERS. 

LOAD REG L WITH THE FIRST LOCATION TO BE READ IN. 
LOAD REG H WITH THE PAGE TO BE LOADED. 
LOAD REG E WITH THE CHECKCOUNT (THE CHECKCOUNT IS 
THE TOTAL NUMBER OF WORDS TO BE READ IN.) 

5. TOGGLE A 'JUMP TO LOCATION 120 ON PAGE 01' INSTRUCTION IN 
ON THE FRONT PANEL SWITCHES BUT DO NOT PRFSS RUN. 

6. START THE RECORDER IN THE PLAY MODE. 

7. PRESS RUN ON THE COMPUTER. 

8. THE COMPUTER WILL S~OP WHFN IT IS FINISHED RFADING IN THE 
PROGRAM. 

A) IF ALL THE MEMORY CONTENT LIGHTS ARF OUT THE 
PROGRAM ~AS READ IN CORRECTLY. 

B) IF ALL THF,MEMORY CONTENT LIGHTS ARE ON THE 
PROGFAM DID NOT READ IN CORRECTLY AND SHOULD 
BE RELOADED. • 

9. STOP THE RECORDER. 
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IN CAS1- OF PlfflCtJLTY HrADHIG II'J PROGRAMS GFNERATED 
hY SCFL~I ON CASSFTTF TAPF. 

IF THF PFor;PAM nOES NOT APPFAR TO HF READING THE TAPF AT ALL 
<INDICATFP HY NO CHANGE IN TffF INTFNSITY OF BIT 5 IN THE LOY AD
DRFSS LAI"IPS) TdF FAILU~F MAY HE DUE TO ONE OF THE F()LL()tJINf;: 

I. THE PRO(iH~M R1-ADING THE T~PF IS NOT CORRECTLY LOADED IN 
MFMORY. TI{1S CAN 'BF CHFC}{FD BY FXA"1INING THE C()NTENTS OF 
EACH t1EMOFY LOCATl()N OF THE LOADUJG PROGftAM. 

P. THERE IS A BAD CONNECTION BETWEEN THE TAPF UNIT~ INTER
FACE AND COMPUTFR. CHFCK THAT ALL CABLES ARE CONNECTED 
TO THE 'PROPFR' SOCKETS AND THAT THEY ARE NOT LOOSE. 

3. THE 'SYNC' SIGNAL IS NOT CONNECTED TO PI-10 AND P2-10 OF 
THE TAPE UNIT INTERFACE. THIS SIGNAL MUST BF GOING TO THE 
PINS MENTIONFD FOR THE TAPF INTFRFACE TO WORK. THE SYNC 
SIGNAL CO~ES FROM XA~2-bA OF THE SCELBI-8H. 

If- THE PROGRAM APPEARED TO READ IN BUT THE DATA ~EAD IN WAS NOT 
CORRECT~ IT ~AY BE nUF TO ONE OF SEVERAL REASONS. 

1. THF. TIMING IN THE REAP PROGRAM IS NOT CORRECTLY SET FOR 
THE TAPE RECORDER BEING USED. THE RECORDER MAY BE RUN
NING AT A SLIGHTLY DIFFERENT SPEFD THAN THAT USED BY 
SCELBI WHEN MAKING THE TAPE. TO CORRECT FOP. THIS POSSIBLE 
VARIATION,. THE TIMING LOOP IN THE'READ PROGRAM SHOULD 
BE ADJUSTED. FOR THE TAPE READ PROGRAM~ 61XX-0003,. UARY 
THE DELAY CONSTANT AT LOCATION 257 PAGE 01 FROM ITS "ALUE 
OF 021~ BY PLUS OR MINUS 1,. 2 OR 3 U~TIL A CORRECT READ 
IN I S OBTAINED. 

2. THE PROG~AM READING THE TAPE IS NOT CORRECTLY LOADED IN 
MEMORY. THIS CAN BE CHECKED BY EXAMINING THE LOADING 
PROGRAM. 

********************************************** 

FF~TURF ARTICLf~ 8FI~G PLANNFD FOR THF ~FXT ISSUE (APRIL,. 1975) 

IN TifF.' NFXT I~~t'r OF THIS PUHLlr:ATIflN I,oIF ARE PLANNING 0"1 P~F~FNT[NG 
SE\1ER/-\LFE.J..\TURF ARTICLES INCLUDING A DISCt!SSION ON TifF l'SE OF AN ASSFM
BLER PRnGRAM, MORF MULTIPLE-PRFCISION MATHFMATICAL ROUTINFS, AND AN IN
TEGRATFTI CIFCt'IT TFSTFR tILTH C:OMPLFTF SCHEMATIC ~ND SEUF'RAL SAMPLE PRO
GRAMS. 

HY Tilf NFXT ISSUf \H fXPECT TO HAUf A NUMBER Of CONTPIEUTIONS FROM 
TJSERS TO HFGIN FXPANllING TtiF SCOPE OF THE PtTHLlf.ATION. IF YQl' HA\1F 
SOMr.Tlll:\lr) TO CUNTRHTT1- l'LfASF }o1)PWARI' IT TO THF ADDPESS ON THF LA~T 
PAIif' Of THI~ ~fTLLF.TIN TO TlH ATTFNTIOilJ OF THE "DHHST FDITO'R." 

- I K -



INTERFACING THE PF KEYBOARD TO 
THE SCELBI-8H MINI-COMPPTFR 

FOR OPERATOR COMMUNICATIONS WITH A COMPUTER THE MOST COMMON DE
VICE I S A KEYBOARD. THERE HAVE BEEN SEVERAL ARTI CLES RECENTLY I,.YHI CH 
DESCRIBE AN ECONOMICAL ASCII FNCODFD KEYBOARD WrlICH CAN BF USED FOR 
OPERATOR COMMAND INPUT AND DATA AND TEXT FNTPY. A POPlTLAR ONE IS 
THE ARTIC,LE IN THE APRIL 1974 ISSUE OF POPULAR FLECTRONICS. THF KEY
BOARD DESCRIBED THERE IS A SUITABLE LOW COST INPVT DEUIr:F FOR THE 
SCELBI-BH. 

THERE ARE SEVERAL CHARACTERS" HO 1., EVER .. WHICH ARE OFTEN DESIR
ABLE ON AN ASCII KEYBOARD WHICH ARE NOT PROVIDED ON THE ORIGINAL PE 
KEYBOARD. THESE CHARACTERS ARE THE LEFT ARROW (~) AND RUBOUT .. WHICH 
IS OFTEN REFERED TO AS DELETE. THESE CHARACTERS ARE OFTEN USED BY 
SCELBI SOFTWARE (PROGRAMS). THESE CHARACTERS CAN BE ADDED BY USING 
TWO OF THE UNDEFINED KEYS ON THE KEYBOARD. 

THE LEFT ARROW HAS AN/OCTAL CODE OF 337 WHICH WOTJLD PLACE IT 
BETWEEN THE W AND THE 7 AND BELOW THE VERTI CAL ARROW (T) ON THE 6X8 
MATRIX SHOVN IN FIGURE 1 OF THE PE ARTICLE. FIGURE 1 OF THIS ARTICLE 
SHOWS THE MODIFIED PORTION OF THE 6X8 MATRIX. TO CONNECT THIS KEY" 
RUN A WIRE FROM ONE CONTACT OF THE UNDEFINED KEY TO BE USED OVER TO 
THE P.C. LAND WHICH IS COMMON TO KEYS G" 0" W .. 7 AND 1. CONNECT AN
OTHER WIRE FROM THE OTHER CONTACT OF THE UNDEFINED KEY CHOSEN FOR THE 
LEFT ARROW OVER TO THE P.C. LAND WHICH IS COMMON TO X" Y" Z AND t. 

RUBOUT HAS AN OCTAL CODE OF 377. TO FORM THIS CODE" IT IS NE
CESSARY TO ADD 3 DIODES (D21 .. 022 AND D23) AS SHOWN IN FIGURE 2 OF 
THIS ARTICLE. ICI AND IC2 CORRESPOND TO ICI AND IC2 OF THE PE KEY
KEYBOARD. CONNECT THE ANODE OF 021 TO PIN 7 OF IC2. CONNECT THE 
ANODE OF D22 TO PIN 9 OF IC2. CONNECT THE ANODE OF D23 TO PIN 8 OF 
ICI. CONNECT THE CATHODES OF D21" D22 AND D23 TO ONE CONTACT OF 
THE UNDEFINED KEY TO BE USED FOR RUBOUT. CONNECT THE OTHER CONTACT 
OF THE UNDEFINED KEY TO GROUND (PIN 4 OF IC2). 

THE PF KEYBOARD COULD BE CONNECTED DIRECTLY TO AN INPVT PORT OF 
THE SCELBI-8H USING THE KP LFAD TO INDICATE THAT A CHARACTER IS A
VAILABLE" HOtJEVER SEUERAL PROBLEMS WOULD API SEe WHEN A CHARACTER IS 
DEPRESSED ON THE PE KEYBOARD .. THE CODF FOR THAT CHARACTER IS AVAIL
ABLE AT THE KEYBOARD OUTPUT AND THE KP LE~D GOES LOW. A COMPUTER PRO
GRAM SENSING KP AS A LOW COULD READ IN THE CHARACTER 4FROM THE KEY
BOARD. H()l.TE\1FR" ONE PROBLEM ARISES VHEN THE PROGRAM FINISHES PRO
CESSING THE CHARACTER IT HAS ACCEPTED AND COMES BACK TO GET A NEW 
CHARACTER FROM THE KEYBOARD. IT WOULD BF VERY nIFFICULT FOR IT TO 
DETERMINE WHETHER THE NEXT CHARACTER IS A NE\<l ENTRY OR ONLY THE PRE
VIOUS CHARACTER STILL BEING DEPRESSED. ALSO" IF MORE THAN ONE KEY 
IS DEPRESSED THE COMBINED CODES FOR THF KFYS WILL APPFAR AT THE OOT
PllT OF THE KEYBOARD GIVING AN ERRONEOCS INPUT TO THE COMPUTER. 

TO. ELIMINATE THESE TYPE OF PROBLEHS" AN INTERFACE BETWEEN THE 
KEYBOARD AND THE COMPUTER IS NEEDED WHICH WILL LATCH IN THE FIRST 
CHARACTER DEPRESSED ON TH E KEYBOARD AND I NDI CATE TO THE COt1JJUTE;R THAT 
reE CHARACTER IS AUAILAHLE.. THFN" "'HEN THE CHARACTER HAS RFEN AC
CEPTED" THE COMPUTFR MUST RFSET THE INTERFACE BEFORF THE INTERFACE 
ACCEPTS ANOTHER CHARACTFR FROM THE KFYBOARD. AN INTERFACE THAT 
PERFORMS THI S TYPE OF FUNCTION ALLOWING FFFICI FNT AND ACr:URATE 
MEANS OF ENTEHINfl CHARACTFPS FROM THF PF KFYBOARD IS SHOl.TN IN FIGURF 
3. 
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THIS INTERFACE LATCHES IN THE CODE FOR THE CHARACTER WHEN THE KEY 
Ie; DEPRFSSFD AND INDICATES A CHARACTER IS AVAILABLE WHEN THE KEY IS RE
LEASED. IT DOFS NOT ACCEPT ANOTHER CHARACTER UNTIL THE COMPUTER RESETS 
11-IE CHARACTFR AUAILAHLE STATUS, THERFBY ALLO\OliNG O~LY ONE CHARACTER TO 
BE ENTERED AT A TIME. THIS BASIC INTERFACE CAN ALSO BE ADAPTED TO OTHER 
STYLE KEYBOARDS OR USED AS A PARALLEL INPUT INTERFACE FOR OTHER DATA EN
TRY DEVICES. THE CIRCUIT SHOWN IN FIGURE THREE PERFORMS THE DESCRIBED 
FUNCTIONS. READERS CAN BUILD THIS CIRCUIT IN BREADBOARD FASHION AS THE 
LAYOUT OF COMPONENTS I S NOT CRI TICAL. CONNECTIONS TO THE KEYBOARD AND 
COMPUTER ARE DESIGNATED BY SIGNAL NAMES. (A FLEX1BLF. ARRANGEMENT OF 
THE INTERFACE WITti CIRCUITRY ON A P.C." CARD CAN ALSO BE OBTAINED FROM 
SCELBI IN EITHER KIT OR ASSEMBLED AND TESTED FORM). 

'" '" '" '" * '" '" * '" '" '" '" .* '" * ",' * * * '" '" '" '" '" * * 

IF YOU KNOW OF SOMEONF WHO WOULD BF INTFRFSTFD IN SUBSCPIBING TO 
THIS PUBLICATION PLEASE GlUE THEM A COpy OF THIS FORM. THE SUBSCRIPTION 
PRICE FOR SCFLBI-RH MINI -COMPUTER OWNERS IS S7.00 PFR CALENDAR YEAR. 
PRESONS DESIPING TO RECEI VE THE PUBLICATION VHO ARE NOT SCELHI -8H OWN
rns 11AY SUBSCRIBE AT SI2.0~. SHOULD THFY AEr.OMF. OWNEAS DURING THE SUB
SCRIPTION PERIOD THEY WILL RECEIVE s5.e~ IN MERCHANDISE CREDIT. THOSE 
SUBSCRIBING AFTER THE START OF A CALENDAR YEAP "ILL RECEIVE ALL BACK 
ISSUES FOR THE CURRENT SUBSCRIPTION PERIOD. THE FORM RELOw WILL SE~UE 
AS A SUBSCRIPTION REQUEST • 

•••• YES! PLEASE ENTER MY SUBSCRIPTION·FOR THE CALENDAR YFAR 1.75 TO 

THE SCELHI COMPUTER DIGEST ~ USER'S BULLETIN 

AM FNCLOSING $7.~~. I OWN A SCELBI-8H - SERIAL # •••••••••••••• 

AM ENCLOSIN"G $12.~"'. 

NAME: 

ADDR: 

CITY/STATE: ZIP 

MAIL THIS St'BSCRIPTION FORM DIRFCTLY TO: 

SCELHI COMPUTFR r.ONSULTING, INC. 
1322 REAR - BOSTON POST ROAD 

MILfORD, CT. ~f.4f.'" 

- 92 -



. 
'Z C. .... <l: 

C .. a.. 
~ ,. '2 E-... If. '$. 
t- O "-
..l :l. ~ 
.. J 

U. Z '$. 
'Z 0 
C t- . 
G V'. l-

f""' :,.) 

0: i ..., 
"' t- I ::) (t 

;:l. 0:: ,-

'I: <:f IL 
C ~ ...l 

-- il: .... 
~ .... C\ 

.x. ~ . rr • 
" 

IL -
'ti. 

, 


