








NAL TO THE COMPUTER WHEN IN THE “TEXT"™ MODE TO RETURN TO THE COMMAND

MODE. A "CONTROL/CHARACTER'" COMBINATION IS FRFAUENTLY USED FOR THIS

PURPOSE. THUS, WHEN THE COMPUTER IS IN THF TEXT MODF, IT CHECKS EACH
CHARACTER AS IT IS ENTERED TO SEE IF IT IS THE SPFCIAL *'CONTROL/CHAR-
ACTER." IF IT IS.NOT, THE INFORMATION IS PLACED IN THE TEXT BUFFER.

HOWEVER, WHEN A "“CONTROL/CHARACTFR'" APPFARS, THE PROGRAM REVERTS BACK
TO THE COMMAND MODE.

WHILE THE BULK OF "FDITING' IS DONE BY USING THE COMMANDS AVAIL-

ABLE TO MANIPULATE THE INFORMATION IN THE TFXT BUFFER, IT IS OFTEN
VALUABLE 'TO HAVE SOME ADDITIONAL CAPABILITY TO MAKE MINOR ALTERATIONS
TO TEXT WHILE ACTUALLY IN THE TEXT MODF. THUS EDITOR PROGRAMS TYP-
ICALLY HAVE THE CAPABILITY OF DFLETING INDIVIDUAL CHARACTFRS WHILE
OPERATING IN THE TEXT MODE BY THE USE OF A SPECIAL KEY SUCH AS THE
""ROB OUT'" OR « KEY WHERE FACH DEPRFSSION OF SUCH A SPECIAL KEY RE-
SULTS IN THE ELIMINATION OF THE PREVIOUSLY ENTERED CHARACTER. THIS
FEATURES MAKES IT UNNECESSARY TO RETURN TO THF COMMAND MNDE FACH TIME
A MINOR "TYPO'" OCCURS. :

NOW THAT ONE HAS A BRIEF BACKGROUND ON WHAT AN “FDITOR' PROGRAM
CAN DO AND HOV IT WORKS, ONE WILL HAVE LITTLF 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-0UT, SAVES A TREMENDOUS AMOUNT OF
TIME. IT HAS BEEN CONSERVATIVELY ESTIMATED THAT A PERSON WORKING WITH
A COMPUTER CENTERED FDITOR PROGRAM CAN PRODUCE "FINISHED" COPY ABOUT
THREE TO FOUR TIMES FASTER THAN A PERSON RESTRICTED TO WORKING WITH 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
“THE TEXT IN THE TEXT BUFFER BEFORE PRINTING A FINAL COPY. WITHOUT 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 PRO GRAM ALSO TAKES
THE TEDIOUSNESS OUT OF PREPARING TEXTUAL MATERIAL AND GIVES THE PREPARER
MORE TIME TO BE CREATIVE.

THUS, AN EDITOR PROGRAM CAN BE A VALUABLE TOOL FOR ANY WRITER.
THE MATERIAL YOU ARE CURRENTLY READING WAS PREPARED USING AN EDITOR 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 TYPEWRITER 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 ARF TOTALLY UNAWVARE
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
WHEN 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, 1S TO ASSIST IN THE PREPARATION OF '"SOURCE LISTINGS'" OF COM-
PUTER PROGRAMS! THE REASON, AGAIN, IS BECAUSFE OF THE CAPABILITY OF BE-
ING ABLE TO RAPIDLY MAKE CHANGES IN THE MATERIAL BEING PREPARED. THIS
FACTOR BECOMES MULTIPLIED IN THE CASE OF PREPARING PROGRAMS, BECAUSE THE
DEVELOFPMENT OF A PROGRAM IS A TWO PART PROCESS. FIRST A PROGRAM MUST BE
PREPARED IN THFE SYMBOLIC MNFMONIC (SOURCE LISTING) FORM, AND THFN THIS
MNFMONIC LISTING MUST BE CONYFRTED TO THE ACTUAL MACHINE LANGUAGF CODES
USED BY THE COMPUTFR. ANY MISTAKE(S) IN TAE SOUVRCE LISTING WILL RESULT
I ERRIPS IN THE MACHINF CODF. THF ABILITY TO RAPIDLY CORRECT OR ALTER



THE SOUWRCFE LISTING GRFATLY FASFS THFE OVWFR-ALL TASK OF PROGRAM- PRFPARA-
TION. 1T SAVFS A LOT OF PAPFR (ANDID FRASFRS!) WHFN ONF 1S IN THF PROCESS
OF MENTALLY CRFATING '"ALGORITHMS'™ AND PUTTING THFM INTN SYMBNOLIC (MNE-
MONIC) FORM. ONF CAN "THINK" OF DESIRFD ROUTINES, FNTER THEM INTO THE
TEXT BUFFER IN THE COMPUTER, AND, FROM TIMF-TO-TIME, HAVE THF COMPUTER
DISPLAY THFM FOR RFVIFW. ALTERATIONS, ADNDITIONS, OR DFLETIONS TO THE
DEVELOPING ROUTINF CAN BE FASILY MADF AT WILL UNTIL THF PROGRAMMER FFFLS
THAT THE ROUTINF 1S CORRECT - ALL WITHOUT THE MESS AND FUSS OF PFNCIL.,
PAPFR, AND ERASERS! WHEN THEF PROGRAMMFR IS SATISFIFD VITH THF CRFATION,
THF. PRESS OF A BUTTON PRESFENTS A NICF “CLEAN" COPY RFADY FOR THE NEXT
STEP - CONVERSION TO THE MACHINFE LANGUAGF CODF.

SUPPOSF, FOR FXAMPLFE, A PERSON WANTED TO CREATF A SMALL PR0)GRAM
THAT WOULD SFT ALL THE WORDS ON A PAGF OF MEMORY TO THF 377 (OCTAL) CON-
‘DITION. USING AN FDITOR THE PROCFSS MIGHT GO AS FOLLNVWS. (COMMANDS
WILL BF UNDERLINED).

A
LH1 ve?2
LLI 0oad
w1l 377
INL

JFZ DOMORE
HLT

SID
3,1
DOMORE, LMI 377

lJI

LDH
LEL

L

LDH

LEL

LHI 442

LLI @ae

DOMORE, LMI 377
INL

JFZ DOMORE

HLT

A RFVIEW OF THF ABOVF FXAMPLF SHOWS HOW FASILY THE PROGRAM WAS
CRFATFD AND MODIFIFD AS THE PROGRAMMFR'S THOUGHT PROCESS PROCEEDED.
FIRST THF PROGRAMMER SET UP RFGISTERS "“H'" AND "L' TO POINT TO THF ARFA
IN MFMORY THAT WAS TO BF FILLFD WITH THF 377 CODF. AN "LMI 377" IN-
STRUCTION WAS USED AND THEN AN "INL' INSTRUCTION USFD TO ADUANCF THF
MFEMORY POINTER. AT THIS POINT THE PROGRAMMFER REALIZED A ''PROGRAM LOOP"
COULD BF FORMFD RY TESTING TO SEF IF RFGISTER 'L HAD CYCLFD AROUND TO
avd (0CTAL) . IF NOT, THE PROGRAM SHOULD JUMP BACK TO THF ''LMI 377" IN-
STRUCTION. S0, A "LABFL' OF "DOMORE' WAS ASSIGNED TO THF 'LMI 377" IN-
STRUCTINN AND USFD AS THF ADPPRESS FOR THF “JFZ'" INSTRUCTION. SINCE THE
ORIGINAL LINF CONTAINING "LMI 377" NOW HAD TO BE MODIFIFD TO INCLUDF THE
“LARFL"™ THF PROGRAMMFR WEFNT TO THF COMMAND MODF OF THF EDITOR AND USED
A DFLFTF COMMAND TO FRASE THE ORIGINAL LINE THREE AND THFEN INSFRTFD THF
NEW LINE CONTAINING THE LABFL IN 1TS PLACF. NFXT THF PROGRAMMER DFECID-
FD TO ADD SFUFRAL INSTRUCTINONS TO SAVF THF ORIGINAL CONTENTS OF THF “H"
AND "“L" REGISTFRS, SO THEY WFRF INSERTFD BFFORF LINF #1. IN A MATTFR OF
A FFU SFCONDS THF PROGRAMMFR HAD RFEFN ARLF TO MAKF SFUFRAL RFUISIONS TO
THF. ORIGINAL PROGRAM. FINALLY THF PRNOGRAMMFR HAD THE COMPLFTFD ROUTINE
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PRINTFD OUT AS A "CLEAN'" COPY READY FOR THF *"ASSFMBLY'" (CONUFRSION Tn
MACHINF CODF) PROCFSS!

HOWEVER, A GOOD FDITOR PROGRAM HAS ONF MORF FFATURF THAT RFALLY
MAKES THE PROGRAM PARTICULARLY VALUABLF - THF AKILITY TO WRITF THF CNON-
TENTS OF THE “TFXT BUFFER" OUT ONTO PAPER TAPF QP MAGNFTIC TAPF (AND
PERFORM THF RFVERSF OF RFADING DATA INTO THE TFXT BUFFFR FROM AN FXTFR-
NAL STORAGF SYSTFM)>. THUS, AS PROGRAMS ARF CRFATED THFY CAN RF SAVUFD
FOR FUTURF USF ON AN FXTERNAL STORAGF DFUVICF. A PERSON CAN DFVYFLNP A
LIBRARY OF ROUTINES OR PROGRAMS AND THEFSE ROQUTINFS CAN RF RFAD RBACK IN-
TO THE TEXT BUFFFR, AND POSSIBLY COMBINFD WITH OTHER ROUTINFS T0O RUILD
UP LARGFR PROGRAMS.

FOR PROGRAMMERS, THIS FFATURE ALSO ALLOWS THF NEXT STFP IN THF PRO-
CESS OF PROGRAM CREATION, THE CONVERSION OF THF SOURCF LISTING TO MACH-
INF CODE, TO BE ACCOMPLISHED IN AN FSSFNTIALLY AUTOMATIC FASHION. THIS
CAN BE DONF BY USING THE TAPE (PAPFR OR MAGNFTIC) CRFATFD RY THF FDITOR
PROGRAM AS THFE INPUT TO ANOTHFR TYPF OF PROGRAM CALLFD AN "ASSFMRLER."
AN '""ASSEMBLER™ IS A PROGRAM THAT IS ABLF TO PROCESS THFE ''LABFLS'™ AND
MNEMONICS USED IN A SOURCE LISTING AND CONVFRT THFM TO MACHINF CODFS
ASSIGNED TO USFR DESIGNATED AREAS IN MEMORY.

OF COURSF, THE FEATURF OF SAVING THFE GONTFNTS OF THF TFXT BUFFFR
ON AN FXTFRNAL DEVICE CAN BE OF CONSIDFRABLF VALUE FOR NON-PROGRAM-
MING ACTIVITIFES TOO! HOW ABOUT, FOR INSTANCEFE, USING IT AS A SYSTFM FOR
RAPIDLY CREATING "PERSONALIZED' FORM LETTFRS? PARAGRAPHS OF INFORMAT-
ION PERTAINING TO PARTICULAR SUBJFCTS COULD BE SFLFCTED FROM A "LIB-
RARY.,' PLACED IN ORDER IN THE TEXT BUFFER, AND THEN PRINTED AS A COM-
PLETE DOCUMENT.

ONCE ONE BECOMES FAMILIAR WITH THF BRASIC CONCFPT OF AN EDITOR PRO-
GRAM ONF SHOULD HAVE LITTLE DIFFICULTY FINDING APPLICATIONS FOR IT. FOR
THOSE THAT RFALLY WANT TO FXPLOI!T ITS CAPABILITIES IT NEED ONLY BF SUG-
GESTED THAT THE FDITOR PROGRAM BE THE STARTING POINT FOR CREATING DATA
“"BANKS" THAT COULP BE “MASSAGED" BY OTHER PROGRAMS THAT MIGHT DO SUCH
USFFUL FUNCTIONS AS “SFLECT" OR SORT OUT INFORMATION OF VALUF FOR THE
USER. THINK ABOUT IT - COULD YOU PUT AN FDITOR PROGRAM TO GOOD USE AT
YOUR FACILITY? '
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SOFTWARE RFUISION NOTICE ~ SCELBI PROGRAM #461XX-8307
8H MODEL 33 TTY RFAD/YRITE PROGRAM
THIS PROGRAM HAS BEFN RFVISFD TO REVISION A. THE RFUISION REMOUFES
AN EXTRANEOUS 'RLC" INSTRUCTION AT LOCATION 133 ON PAGF 4#3. TO - FFFECT
THE REVISION CHANGF THE "RLC" TO A “NO OPFRATION' SUCH AS "LAA'" AS
SHOWN IN THF FOLLOYING PATCH.

ADDRESS CONTENTS MNFMONIC COMMFNTS

w3 133 309 LAA /LOAD RFG A TO A (NO NPFRATINN)



INTERFACING THF PF ‘SCOPFWRITFR®' TO THE SCELBI-&H

“POPULAR ELECTRONICS" RECENTLY PUBLISHED CONSTRUCTION PLANS (SFE
THE AUGUST, 1974 1SSUF OF "POPULAR ELECTRONICS.,' STARTING AT PAGE 33)
FOR A SIMPLE, LOW COST, ONF LINF °'SCOPEWRITFR' WHICH WILL ALLOw UP TO 32
ALPHA-NUMERIC CHARACTERS TO BF DISPLAYED ON AN ORDINARY OSCILLOSCOPE.
WHILE THE DISPLAY SYSTEM IS NO WHFRF NFAR AS SOPHISTICATED AS THE SCELBI
ALPHA-NUMERIC OSCILLOSCOPE INTERFACF, A NUMBER OF OUR CUSTOMERS ALREADY
HAVE THE DEVICE AND DESIRE TO INTFRFACE IT TO THE SCELBI-8H. WE ARE
PRESENTING HERE THE DETAILS OF AN INTERFACE THAT WILL ALLOW THE °*SCOPE-
WITFR*' TO BE DRIVEN BY THE SCELBl-8H. THE PARTS FOR THIS INTERFACE
COST LESS THAN $5.008, 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 INTERFACE WILL ALLOW THE CHARACTERS
FOR THE DISPLAY TO BE LOADED UNDER PROGRAM 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 'SCOPEWRITER' BY MANUAL MEANS.

THE SCHEMATIC FOR THE COMPLETE INTERFACE IS SHOWN ON A FOLLOVING
PAGE., CONSTRUCTION OF THE INTERFACE IS SIMPLE AND STRAIGHT-FORWARD AND
.CAN MOST FASILY BE DONE IN 'BREAD-BOARD" FASHION. THF CONNECTIONS TO
THE *'SCOPEWRITER®' CIRCUIT ARE DENOTED BY RECTANGLES. CONNECTIONS LABEL-
ED S1 THROUGH S9 SHOULD GO TO THE WIPER POINT OF THE SWITCHES. SHOWN IN
THE ORIGINAL ARTICLE. THE SWITCHES SHOULD BE REMOVED OR DISCONNECTED
FROM THE ORIGINAL DESIGN. IN ADDITION, RESISTORS Rt AND R2 (BOTH 16@
OHMS) SHOULD BE REMOVED FROM THE ORIGINAL DESIGN AS THEY WOULD OVERLOAD
THE 7474 1.C. WHICH REPLACES SWITCH S2. CONNECTIONS TO THE SCELBI-8H
ARE DESIGNATED BY THE SIGNAL NAME USED ON SCELBI SCHEMATICS.

SOFTWARE TO DRIVE THE INTFRFACE IS PRESENTED BELOW. THE 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 'SCOPEWRITFR®' TO DISPLAY THE MESSAGE UNTIL THE SUBROUTINE 1S
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 FUN!

SUGGESTED DRIVER ROUTINE FOR THE °*SCOPEWRITER®' INTERFACE

/SAVE SPACE FOR A 32 CHARACTER BUFFER
/FOR STORING THE MESSAGE IN ASCII FORMAT
/
ORG @88 @00
090 A0 @809 TABLE, 0080
/
ORG @40 449
030 640 @56 START, LHI 0008 /START SUBROUTINE HERE
Q00 Q41 600

200 A42 Q66 LLI @ge /SET PNTR TO ADDR OF “TABLE"
Q30 Y43 240

w08 naa Bl 6 LBl 40 /SFET CHARACTER COUNTER
A0d o045 046 ‘



098 é46 0ae LAl ¢a@
280 6a7 04D

068 AS6G 133 QUT 15 /RESET LOAD

908 asit 137 ouT 17 - /0UTPUT BLANK

¥88 852 135 OUT 16 /0UTPUT 0OSC

006 853 131 oUT 1a /0UTPUT WR

088 @854 @26 LCI @a2 /DELAY ROUGHLY 156 USECS

289 @855 eve

2008 856 821 DEL, DCC
@38 857 1160 JFZ DEL

0808 068 056

800 861 800

P86 862 @46 LAl 081

aBd 663 001

#8e 864 135 OUT 1é /0UTPUT PB
V2@ @65 307 CHAR, LAM
0208 8666 137 ouT 17 /0UTPUT CHARACTER

0808 BET BAE LAl 091

008 878 04l

Q@3 871 133 oUT 15 /PULSE LOAD

838 872 0626 LCI @82 /DELAY 158 USECS AGAIN
98¢ 873 882

828 874 921 DLY, DCC

eae 875 1l1e JFZ DLY

000 976 074

000 877 000

000 1606 250 XRA /CLEAR ACCUMULATOR

683 181 133 OUT 15

000 182 Q¢ INL /ADVANCE TABLE POINTER
@68 183 611 DCB /DFCR COUNTER - DONE?

geo 184 118 JFZ CHAR - /1F NOT - GET NEXT CHARACTER
208 185 @65 '

P00 1806 000

998 167 @86 LAl 8061

082 118 091

988 111 131 OUT 14 /0UTPUT RE COMMAND

068 112 2506 XRA

‘908 113 135 oUT 16 /0UTPUT 0SC

@200 114 @87 RET /RETURN TO CALLING PROGRAM
END

* k Xk kK Kk Kk X Xk X X X X Xk X X %k ¥k X Xk X X kX X X

*SCOPEVWRITER' INTERFACF PARTS LIST

QTY DESCRIPTION LOCATION
2 7474 I;C- Zl, 22
1 7490 1.C. 23
2 7475 1.C. 24, ZS

) 18K 1/4 W RESISTOR Rl - R€é



'SCOPEWRITER' INTERFACE — SCHEMATIC DIAGRAM
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WHERF TO FIND MORF RFADING MATERIAL

MANY OF OUR CUSTOMFERS ARE NEWCOMERS TO THE FIFLD OF DIGITAL MINI-
COMPUTERS AND FROM THFIR LFTTERS AND COMMENTS ARE REALLY FXCITED ABOUT
THEIR NFW INTERFST. A PRIMARY PURPOSF OF THIS PUBLICATION IS TQO HFLP
SATISFY THE DESIRES OF THESE PFOPLF FOR INFORMATION ON THF SUBJFCT.
HOWEVER, 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 FVFEN A SMALL FRACTION OF THE MANY FIFLDS THAT CAN BE AC-
COMODATFD BY THE MACHINE., WE COULD NOT ATTEMPT TQ SATISFY EVERYONE SIN-
ALEHANDED. FORTUNATELY, A NUMBER OF PUBLICATIONS ARF SPRINGING UP TO
MEET THE DEMAND FOR INFORMATION AND SFRUE AS INFORMATION FXCHANGES. WE
ARE HAPPY TO PROVIDE THE NAMES AND ADDRESSES OF SEVERAL OF THOSE OF
WHICH WE HAVE HAD THE OPPORTUNITY TO REVIFEV THE MATERIAL PROVIDFD.

AMATEUR COMPUTFR SOCIETY NEWSLETTER
%2 STFPHEN B. GRAY
266 NOROTON  AVENUFE
DARIFN, CT. 868248

THE NEWSLETTER WHICH MR. GRAY PUTS OUT APPFARS PRIMARILY TO BE A
REVIEW OF HARDWARE MANUFACTURFRS NEW PRODUCTS, PLUS NEWS AND TIPS FROM
SUBSCRIEFRS ON A VARIETY OF SUBJFCTS SUCH AS WHFRE TO LOCATF CERTAIN
TYPES OF COMPONENTS, NFWS OF SPECIAL PROJECTS AND APPLICATIONS, ETC. .
THF AMATFUR COMPUTER SOCIETY NEWSLETTER HAS BEEN AROUND FOR A NUMBER OF
YEARS AND THE ORGANIZATION CATERS PRIMARILY TO THOSE WITH PROFESSIONAL
COMPUTER BACKGROUNDS WHO ARE ALSO COMPUTER HOBBYIST. A SAMPLE ISSUE IS
AVAILABLE FOR $1.08.

MARK-8 USFR'S GROUP
CAHBRILLO COMPUTER CENTFR
4350 CONSTELLATION

LOMPOCs, CA. 93436

THE '"MARK-86 USER'S GROUP' WAS STARTED BY MR. SINGFR IN RESPONSE TO
THE ''MARK-%'" COMPUTER PROJECT PUBLISHED IN "RADIO-FLFCTRONICS' MAGAZINE
DURING THE SUMMER OF 1974. THF “MAPRK-&' USES AN 880% CPU CHIP AS DOFS
OUR SCELBI-8H. TO DATE THE PUBLICATION HAS CONTAINED INFORMATION ON DE-
BUGGING THF MAFK-B, A NUMBER OF IDFAS ON 1/0 DEVICES AND INTERFACES.,
LISTINGS OF USER'S, NEVS ON WHERE TO OBTAIN COMPONENTS, ETC.. THE GROUP
PLANS TO START PUELISHING SOFTWARE ROUTINES IN THE NFAR FUTURE AND DOES
NOT LIMIT ITS COVERAGE TO JUST THE '"MARK-8.' NOVICES TO COMPUTER TECH-
NOLOGY, AND THOSE THAT LIKE TO “BUILD IT FROM SCRATCH"™ WOULD PROBABLY
LIKE THIS PUBLICATION AND THE PUBLICATION COULD BFE OF GFNERAL INTERFST
IF THEIR SOFTWARE PLANS TAKE FORM. THE PUBLICATION STARTED AS A "FREE"
MIMFOGRAPHFD NEWSLFTTFR SENT TO THOSE WHO PROVIDED SASFE'S (SFLF ADDRES-
SEDD STAMPED FNUFLOPES) AND HAS BEEN APPEARING APPROXIMATELY MONTHLY .
SINCE SFPTEMEER, 1974. HOWEVER, IN THE LATEST 1SSUE THEY INDICATED THE
PUBLICATION WOULD SOON RFQUIRE SOME FORM OF REGULAR FUNDING. WRITE FOR
INFORMATION TO THE ABOVE ADDRESS.

PERHAPS THE BEST PUBLICATION WF HAUE SEFN TO DATFE COMES OUT OF
RALEIGH, NORTH CARQLINA. - THREFE GFNTLFHMEN DOWN THFRF HAVE TEAMED UP T0O
PUT OUT A RFALLY FINF LITTLF JOURNAL CALLED “THE COMPUTFR HORBYIST."
THESF FFLLAS KNOW THEIR STUFF AND ARE PUTTING IT IN WRITING IN FINF



FORM. THE FIRST COUPLE OF ISSUFS STARTED OUT WITH A HOST OF FEATURE
ARTICLES INCLUDING COMPLETE PLANS FOR A "VECTOR'" CRT INTERFACF, A NUM-
-BER OF TIPS ON SOFTWARE, DETAILS ON INTFRFACING A TTY TO AN &G6A8 BASED
SYSTFM, NFUS ON WHFRF TO GET PARTS AND SURPLUS EQUIPMENT, A GFNERAL
DESCRIPTION OF CURRENTLY AVAILABLF TTY EQUIPMENT ETC. THE WRITERS. ARE
CURRENTLY MOSTLY INTO 8088 WORK BUT SAY THFY WILL NOT LIMIT THEMSELVES
TO THAT DEVICE. THEY ARE RUNNING AN 8K 8088 SYSTEM WITH CRT AND A HARD-
COPY FACILITY TO LAYOUT AND EDIT THFIR PUBLICATION. VWATCH THIS LITTLE
PUBLICATION - IT SHOWS SIGNS OF GOING PLACES! SUBSCRIPTIONS ARE $6.80
YEARLY (PUBLISHED MONTHLY) - AND POSSIBLY YOU CAN PURCHASE BACK COPIES
OF THE FIRST SEVERAL ISSUFS (STARTED IN NOVEMBER, 1974) - RECOMMENDED
FOR ALL LEVFLS OF COMPUTER HOBBYIST! SUBSCRIPTIONS AND INFORMATION
AVAILABLE FROM: )

. THE COMPUTER HOBBYIST
BOX 295
CARY, NORTH CAROLINA 27511t

A A 2 K A KK KK KK K R K KK K oK K 3K K K K A KK 3K K KK K R K K K K R OK K K KR 3K R R i ok Ok K iR ok o KoK K
a3 4 A A ROK K KK K 3K K K A K K K 3K K K K K 3 R K K KR K K A R Rl o a3 o K K K K K Kk

0K K ) E 2 2 ]
ook LOOKING FOR TELETYPEWRITERS? xx%
A K E 3 2 ]
oKk WE FREQUENTLY GET REQUESTS FROM PEOPLE WHO DESIRE TO PUR- *%x
“#*%*% CHASE TELETYPEWRITERS TO USE WITH THEIR MINI~COMPUTER. WE DO **x
*** NOT SUPPLY THEM BUT WF KNOW OF THE FOLLOWING SOURCES. -
op . . LEES
ok K ‘ NATIONAL TELFYYPFWRITFR CORPORATION ok
ook 287 NEWTOWN ROAD . B
*kx PLAINVIEW, N.Y. 118@3 *xx
oKk PHONF: (516) 293-8444 £xx
* ok K Ty
*mk THE ABOUF HANDLES MOSTLY COMMERCIAL QUALITY RECONDITIONED *xx*

*xx MODEL 32 (BAUDOT) AND MODEL 33 (ASCI1) MACHINES. LAST TIME *kk
**x WE CHECKED THFY WERF GFTTING ABOUT $500.80 FOR A MODEL 32 ASR **x
**%% AND $800.08 FOR A MODEL 33 ASR, AND ABOUT $20604.08 LESS FOR RO *x*x

*x*% (RECEIVE ONLY) PRINTERS. > K
2k Xk . kK K
£ 2 23 N 2 kK
* kX ANDY FLECTRONICS, INC. * K%K
*kk 639 LONG DRIVFE >k
>k % HOUSTON, TX. 717817 * Kk
EX T PHONE: (713) 641-8576 . xRk
KK . L2 2 3
* K K THE AHOVE HAS A VARIETY OF OLDFR (AND LOWER COST> MODELS *xkx

*x*%* MOST OF WHICH UTILIZF BAUDOT (5 LEVFL) CODE. PRICES START AT %%
*xx AHBOUT $12¢.AA@ FOR RECONDITIONED MODELS, AND AROUT HALF THAT  *xx
*x% FOR “AS I1S" UNITS. xxx
X4k T
*********************************************************************
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MULTIPLE PRECISION ADDITION WITH THE SCELBI-8H

MANY USERS VHO WANT TO USE THE DIGITAL COMPUTFR TO PFRFORM MATHF-
MATICAL OPERATIONS SEEM TO GET '"HUNG UP' OUFR HOW TO HANDLE NUMBFRS THAT
ARE TOO LARGE TO FIT IN ONF MEMORY WORD OR CPU REGISTER. SINCF THE
SCELBI-8H ONLY HAS 8 BITS IN A WORD, THF LARGEST NUMBER THAT CAN BF RF-
PRESENTED IN A SINGLE REGISTER IS A MFRF 255 (DECIMAL) OR, IF ONE DE-
SIRES TO MAINTAIN THE SIGN OF THE NUMBER AND USES ONE BIT IN THE WORD
FOR THE SIGN INDICATOR, THEN THE LARGEST NUMBFR THAT CAN BF REPRESFNTED
IN A SINGLE WORD IS A PALTRY 127 (DECIMAL) -~ HARDLY ENOUGH T0O BOTHER US-
ING A COMPUTER T0 MANIPULATE SUCH LIMITFD MAGNITUDES!

AH, BUT WAIT. WE ALL KNOW THAT THF MAGNITUDE OF A NUMBER STORFED IN
AN "N-BIT" REGISTER IS (2tN)~-1 AND THUS THE SIZE OF THFE NUMBER THAT
CAN BE STORFD IN A REGISTER ESSENTIALLY DOUBLFS FOR FVERY BIT ADDED TO A
REGISTER. SO0, IF ONE WERE TO STORE A NUMBER IN TWO REGISTERS, OR WORDS
IN MEMORY IN A SCELBI-8H ONFE WOULD HAVE ENOUGH BITS TO REPRESFNT NUMBERS
AS LARGE AS (2t16)-1 OR 65,535 (DECIMAL). IF ONFE OF THESE 16 BITS
WERE RESERVED FOR THE SIGN OF THE NUMBER THEN THE LARGFST NUMBFER THAT
COULD BE STORED IN THE TW0 WORDS WOULD BE (2t+15)-1 OR 32,767. THAT IS
QUITE A BIT MORE THAN THE VALUE OF 127 THAT CAN BFE HFLD IN ONE WORD!
WHY STOP AT HOLDING A NUMBER IN TWO WORDS? NO NEFD T0, WE CAN USF
THREE WORDS TO STORE A NUMBER (PLUS SIGN) AND REPRESENT NUMBFRS UP TO
(2123)-1 WHICH IS 8,388,607 DECIMAL. STILL NOT ENOUGH ~ USE STILL AN
ADDITIONAL WORD TO ALLOW REPRESENTING A SIGNED NUMBFR 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 PERFORMED AND MAKES
SURE THAT ENOUGH WORDS ARE USED TO GET THF 'PRECISION'" REQUIRED FOR THE
APPLICATION. THE USE OF MORE THAN ONE WORD TO STORE AND MANIPULATE
NUMBERS AS THOUGH THEY WERE IN ONE LARGE CONTINUOUS REGISTER IS COMMONLY
REFERRED TO AS “MULTIPLE-PRECISION" ARITHMETIC. YOU WILL OFTEN HEAR
COMPUTER TECHNOLOGISTS SPEAKING OF "DOUBLE-PRECISION" OR “TRIPLE-PRECIS-
ION" ARITHMETIC. THIS SIMPLY MEANS THAT THE MACHINE IS USING TECH=-
N1QUES (GENERALLY PROGRAMMING TECHNIQUES) THAT ENABLE IT TO HANDLE NUM-
BERS STORED IN TWO OR THREE REGISTERS AS THOUGH THFY WERE ONE NUMBER -IN
A VERY.LARGE REGISTER.

THE SCELBI-8H 1S CAPABLE OF MULTIPLF-PRECISIONS ARITHMETIC. IN FACT
IT DOES IT QUITE NICELY BECAUSE THE DESIGNERS OF THE INTEL 8448 CPU CHIP
USED IN THE SCELBI-8H INCLUDED SOME SPECIAL INSTRUCTIONS FOR JUST SUCH
WORK! MULTIPLE PRECISION ARITHMFTIC IS NOT DIFFICULT - IT TAKES A
LITTLE MORE "ORGANIZATION"™ OF THE PROGRAM TO HANDLE AND STORE NUMBERS
THAT ARE STORED IN MULTIPLE WORDS - BUT WITH THE USE OF FFFECTIVE 'SUB-
ROUTINING' OR "CHAINING'" OPERATIONS THE TASKS CAN BE HANDLED WVITH EASFE.

TO USE MULTI-PRECISION ARITHMETIC ONE MUST ESTABLISH A CONVENTION
FOR STORING THE SECTIONS OF ONE LARGF NUMBER IN SEVERAL REGISTERS. FOR
THE PURPOSES OF THIS DISCUSSION, WF WILL ASSUME "TRIPLFE-PRECISION"™
ARITHMETIC IS BEING PERFORMED AND BECAUSE OF THE SUBROUTINFE ILLUSTRATED
LATER, THAT NUMBERS TO BE DEALT VWITH ARE STORED IN THREF CONSECUTIVE
MEMORY LOCATIONS ARRANGED AS FOLLOWS.

MEMORY LOCATION ‘'N"
MEMORY LOCATION *“N+1°*
MFEMORY LOCATION “N+2*

LEAST SIGNIFICANT 8 BITS
NEXT SIGNIFICANT & BITS
MOST SIGNIFICANT 7 RITS + SIGN BIT

THUS, THE THRFE WORDS COULD BE CONSIDERED AS JOINED TOGFTHER TO CONTAIN
ONE LARGE 23 BIT "SIGNED" NUMBER AS SHOWN IN THE FOLLOWING DIAGRAM.
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MEM LOCATION *“N+2' MEM LOCATION 'N+1i* MEM LOCATION *N"

3 K K K K K K K KK RO K o280 0 2 o o A XK K K K K R K XK K K KRR R RROR HOK K KO KK
*S X X X X X X Xx *X X X X X X X Xx *X X X X X X X X%
K 340 2 A o K K KK K A K K K K oK A K K A A K K AOK KKK K K o3 o o KK R o K ok K K Aok

MOST SIGNIFICANT BITS NEXT SIGNIFICANT BITS LEAST SIGNIFICANT BITS

FOR THE PURPOSE OF ILLUSTRATING THE OPERATIONS OF THE MULTI-PRECIS-
ION ROUTINF SHOWN BELOW LET US ASSUME THAT A NUMBER EXISTS IN THE PRE-
SCRIBED FORMAT AT LOCATIONS 108, 161 AND 182 ON PAGE 02, AND A SECOND
NUMBER TO BE ADDED TO THE FIRST RESIDES AT LOCATIONS 300, 381 AND 382
ON PAGF 43.

THE ROUTINE TO ADD THE TWO NUMBERS HAS BEEN DEVELOPED AS A GENERAL
PURPOSE "“N'TH' PRECISION ROUTINE. PRIOR TO CALLING THE ROUTINE IT IS5
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 "ADD' SUBROUTINE.

THE *ADD'" SUBROUTINE ITSELF USES TWO EXTERNAL SUBROUTINES WHICH ARE
SHOWN FOR REFERENCE PURPOSES. THE SUBROUTINE LABELED *SWITCH" EXCHANGES
THE CONTENTS OF THE "H' & °*L" AND D' & '"E'" REGISTERS 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 STORFD. THE SUB-
ROUTINE TERMED *"ADU" IS USED TO ADUANCE THE ADDRESS POINTED TO BY REG-
ISTERS "H" & "L."

/MULTIPLE-PRECISION ADD ROUTINE
/
/INITIALIZE POINTERS AND SET PRECISION

/
INIT, LHI @82 /SET PAGE FOR LSW OF FIRST NUMBER
LLI 180 /AND LOCATION ON PAGE FOR LSW OF FIRST NUMBER
LDI 803 /NOW SET PAGE ADDR FOR LSV OF SECOND NUMBER
LEI 3da@ /AND LOCATION ON PAGE FOR LSW OF SECOND NUMBER
LBI 003 /SET PRECISION UVALUE (3 WORDS)
/

/NOW CALL THE ADD SUBROUTINE - ASSUME
/0THEFR INSTRUCTIONS ARE IN THIS SECTION
/TO HANDLE THE RESULT OF THE ADDITION ETC.
/

CALL ADD /ADD THE TWO TRIPLE-PRECISION NUMBERS

. . /USER INSTRUCTINNS TO HANDLE THE RESULT
/

/HERE IS THE “N°TH' PRECISION SUBROUTINE
/

ADD, NDA /ALWAYS CLFAR CARRY FLAG AT START OF RTN
ADDMOR, LAM /GET FIRST NUMBER INTO ACCUMULATOR
CAL SWITCH /EXCHANGE CONTENTS OF '*H*' & ‘L' AND "D" & "E"
ACM /PERFORM THE ADDITION WITH THE SECOND N"MBER
LMA /PUT RESULT IN PLACE OF SECOND NUMBER
DCB /DECREMENT "PRFCISION'* COUNTEFR

RTZ /FINISHFD WHEN COUNTER EQUAL @90
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CAL ADV /1F NOT FINISHED - ADUANCF ADDFND POINTFR
CAL SWITCH /GET POINTFR TO FIRST NUMBER AGAIN

CAL ADV /AND ADVANCE IT TOO
JMP 'ADDMOR /CONTINUF WITH NFXT BYTF UNTIL LOOP FEXITFED
/
/HERE IS THE "SWITCH" SUBROUTINF
/
SWITCH, LCH /TEMPORARILY LOAD "H" INTO *C"
LHD /PUT "D INTO ‘'H"
LDC /NOW PUT FORMER "H" FM *“C" INTO D"
LCL /TEMPORARILY LOAD L' INTO *C"
LLE /7PUT "E' INTO "L"
LEC /AND PUT FORMER "L"™ FM "C* INTO *“'E"
RET /EXIT SUBROUTINE
P B
' /AND HERE IS THE "ADV" SUBROUTINE
/
INL /ADVANCE CONTENTS OF REG "L
RFZ /RETURN IF NOT INTO NFW PAGF
INH /BUT IF NEW PAGE ADUVANCE *H" TOO
RET /THEN EXIT SUBROUTINE
/

IT SHOULD BE NOTED THAT THE BASIC "ADD" SUBROUTINE AS SHOWN ABOVE
CAN BE USED TO PROCESS NUMBFRS STORED IN FROM ONE TO 'N" WORDS 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 1S ADDED BECAUSE THE RESULT OF THE
ADDITION OPERATION 1S STORED THERE. S0, IF ONF WISHED FOR SOME REASON
TO SAVE THE VALUF OF THE ADDEND ONF SHOULD MAKE SURE THAT IT IS 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 USFD IN THE ROUTINE. READERS MAY REFFR TO
CHAPTER 2 IN "THE SCELBI-8H USFR'S MANUAL" TO REVIFW THF IMPORTANT
DIFFERENCE BETWEEN THE TWO TYPES OF INSTRUCTIONS~ ESSENTIALLY THAT THE
""ACHM* INSTRUCTION USES THE CONTENTS OF THE CARRY FLAG WHEN PERFORMING
THE ADDITION - AN ESSENTIAL ELFMENT WHFN PFRFORMING MULTI-PRECISION
ARITHMETIC BECAUSE THE CARRY FROM ONF REGISTER MUST BE ADDED INTO THE

_NEXT SIGNIFICANT PART OF THE MULTI-WORD NUMBER!

AS A FINAL REMARK, THE '"ADD" SUBROUTINE RFADILY HANDLFS NEGATIVE
NUMBERS IF THEY ARE PUT IN THEIR *"Tw0'S COMPLEMENT" FORM BFFORF CALLING
THE SUBROUTINE AND THUS THE SAME ROUTINE CAN BE USED TO PFRFORM BOTH
ADDITION AND, EFFECTIVELY, SUBTRACTION.

3 3K 3K 5K XK 3K K K 3K 3K A 3 3K KK A 2K K K 3 ok A R A i ok 3k k3 3k ok ok K 2k 3K K K 3 o 8 R K K K oK kK 3k ok ok 3k ok a3k ok koK k3 ok K ok ok ok ok

*k X NOTICE xR K
oK * K K
K K THE PRECEEDING ARTICLFE WAS BASED ON A TINY PORTION FROM A X kX
*x¥ NEW BOOK NOW IN THF MANUSCRIPT STAGES AT SCELEI COMPUTER CON- * %
xkx SULTING, INC. THE NEW BOOK, DEVOTED ENTIRELY TO MACHINF LAN- * KK
*x* GUAGF PROGRAMMING OF THE SCELBI-8H, IS SCHEDULED FOR PUBLICA- P

*xx TION IN EARLY SPRING. THE ABOVFE ARTICLF IS REPRESENTATIVUF OF x>k %
*xx THE LEVEL OF THF MATERIAL ABOUT HALF WAY THROUGH THFE BOOK, AF- *xx*
*x* TER THE READER HAS BEEN WFLL INDOCTRINATED IN PROGRAMMING FUN-  dkx
*xx DAMENTALS. OTHER EXTRACTIONS FROM THE NEW BOOK VILL BE PROVI=  #okx
*xx DED IN THIS PUBLICATION IF REFADFR RESPONSE IS FAVORABLE. ok
oA A 3R K K KK R KK K KK K K 3 K K K K 3K K K K R K oK K K R K K K K R K K K KK K K K oK K K K K K KK 3K oK 3K ok K K K e ok K
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A SIMPLE, LOW COST, FAST MANUAL PROGRAM LOADFR PFERIPHERAL

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 WITH A TAPE UNIT, OR A KEY-
BOARD DEVICE OF SOME TYPE THAT WILL ALLOV THEM TO AUTOMATICALLY LOAD IN
LARGE PROGRAMS ONCE AN INITIAL "BOOTSTRAP'" LOADER HAS BEEN PLACED IN
MEMORY. THOSE THAT CAN AFFORD IT USUALLY HAVE A SUITABLE *“BOOTSTRAP"
LOADER PUT ON A PROM (PROGRAMMABLE READ ONLY MEMORY) SO THAT THEY CAN
BFGIN OPERATING THE SYSTEM AS SOON AS THEY POWER UP. HOWEVER, A SUB-~
STANTUAL NUMBER OF OUR USERS ARE DEVELOPING THEIR COMPUTER FACILITY ON
TIGHT BUDGFTS AND MUST PUT OFF THE LUXERY OF PROMS FOR THE TIME BEING.
WHILE 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 18 TO 28 INSTRUC-
TIONS IN LENGTH BECAUSE THE OPERATOR MUST CONSTANTLY SET THE CHASSIS
SWITCHES TO THE “LMI' INSTRUCTION, ADVANCE THE COMPUTER WI1TH THE STEP
BUTTON TO THE "IMMEDIATE' PORTION OF THE INSTRUCTION AND THEN SET THE
SWITCHES 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 BETTER WAY TO MANUALLY
LOAD PROGRAMS? YOU BET THERE IS - AND IT DOESN'T COST VERY MUCH TO
IMPLEMENT IT. JUST THE INVESTMENT IN EIGHT TOGGLE SWITGHES AND A SMALL
MINI-BOX OR METAL PLATE ON WHICH TO MOUNT THEM IN A POSITION CONVENIENT
TO THE OPERATOR. WIRE 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-
LOWING SHORT ROUTINE IN MEMORY.

ADDRESS CODE MNEMONIC COMMENTS

200 @60 1XX INP X /INPUT FROM PORT X

800 681 378 LMA /PLACE ACC CONTENTS IN MEM
08 ep2 =1 :%) INL /ADVANCE LA MEMORY POINTER

0he AP3 289 . HLT /STOP - WAIT FOR OPERATOR

NOW SET UP REGISTERS '"H™ 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 SWITCHES TO 6845 (RST # INSTRUCTION). NOW SET THF
INPUT PORT SWITCHES TO THFE VYALUE THAT IS TO BE LOADPED INTO MEMORY. HIT
THE " INTFRRUPT' SWITCH AND THEN THE *“RUN* BUTTON. SET THE INPUT SWITCH-
ES TO THE VALUE TO BE PLACED IN THE NEXT MEMORY LOCATION. REPFAT THE
CYCLE OF DFPRESSING THE '"INTERRUPT" THFN THE "RUN" BUTTON. = THATS ALL
THERE 1S TO IT! LOSF YOUR PLACE? STEP THROUGH ONE CYCLE AND OBSERVE
THE ADDRFSS LAMPS AS THE LMA INSTRUCTION IS EXECUTED TO VFRIFY YOUR LOC-
ATION! '

BE CAREFUL 1F YOUR GOING TO LOAD A PROGRAM THAT CROSSES PAGES IN
MEMORY. IN THAT CASF YOU CAN FITHFR INSERT AN “INH' INSTRUCTION WITH
THE CHASSIS TOGGLE SWITCHES - OR, 1IF YOU DO IT A LOT - USE THE PROGRAM
BFLOW AS THE LOADER.

ADDRESS CODE MNEMONIC COMMENTS
A Bod I1XX INP X /INPUT FROM PORT X
v Aal 374 LMA /PLACE ACC CONTENTS IN MFM

onR a2 A en INL /ADVANCFE LA MEMORY POINTFR



ADDRESS CODE MNFMONIC COMMENTS

éa%a 0a3 tie JFZ NO /CHECK FOR NFY PAGF

80€ 6da 087 ) /71F NOT NFW PAGE THFN
260 A0S (d]"] /D0 NOT ADVANCE *“'H*
P30 6d¢ 250 : INH ZADY "H" 1F CROSS PAGE
30 087 ‘900 HLT /STOP - WAIT FOR OPERATOR
-~ €8
INPX — B7 < o ™

B6 < °o i
B85 == o |
B4 <= : — o
B3 = o 2
B2 < o 2 |
Bl = o 2
BO < o 3 |

GND =

‘DIAGRAM FOR SIMPLE FAST MANUAL LOADER PERIPHERAL

- e w e w wm e w e e w w @ om =w w e e e W e -

SOFTWARE REVISION NOTICE - SCELBI PROGRAM #6&2XX-A#11
ASCI1 MAG FILE WRITE & RFAD PROGRAM

THIS PROGRAM HAS BEEN REVISFD TO RFVISION A. THF REVISION CORRECTS
A DEFICIENCY IN THE TTY OQUTPUT ROUTINF “DIRECT" TO ENSURE THAT A STOP
BIT IS TRANSMITTED AT THE END OF A CHARACTER. THE DFFICIFNCY WILL NOT
BE NOTICED UNLESS BIT & 1S A LOGIC "@" WHICH WILL NOT NORMALLY OCCUR
WHEN HANDLING STANDARD ASCII CODE. THF FOLLOWING PATCH WILL CORRECT THE
DEFICIENCY. '

CHANGE LOCATIONS 237, 248 AND 241 ON PAGF 82 TO:

ADDRESS CONTENTS MNEMONIC COMMENTS

82 237 16¢ CAL PATCH! /PATCH TOQ SET UP STOP BIT
92 240 e77

82 241 093

AND INSFRT THE “PATCHI1* SUBROUTINE STARTING AT LOCATION @77 ON PG @3

ADDRESS CONTENTS MNEMONIC COMMENTS

93 077 @06 PATCH1, LAl ©@1 /SFT STOP BIT
23 100 201 . ’

83 101 166 CAL NMS

a3 182 255

03 183 a2

83 164 ea7 RET



RFUISFED PROCEDUFES FOR LOADING PROGRAMS PPOUIDFD BY SCELRI ON

AUDIO TAPF CASSFTTES

THF FOLLOWING 1S A COPY OF THF RFUISFD INSTRUCTIONS FOR UTILIZING
THE SCFLBI AUDIO CASSFTTE INTFRFACF TO RFAD SCELBI PREPARED PRNOGRAMS
USING THFE 62XX-43203 AND €2XX-A004 PROGRAMS. THFSF NEW INSTRUCTIONS ARE
BFINY ISSUFD TO CLARIFY SEUFRAL POINTS AS A RESULT OF USER “FEEDEBACK."

PROCFDURF FOR LOADING THE TAPFE RFAD PROGRAM
USING THE BOOTSTRAP LOADER.

PRELIMINARY SET UP

1. PLACE A CASSETTE WITH A PROGRAM OR DATA RECORDED ON IT INTO
THF RFCORDFR.

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

WHAEN RFEADING IN A PROGRAM OR DATA FROM TAPF, THE LARGFE RED
(OR KLACK) 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 FROM THE TAPE.

3. START THE RECORDFR IN THF PLAY MODE.

4. ADJUST THE VOLUME CONTROL UP FROM THF MINIMUM LEVEL UNTIL
THE INDICATOR DS1 JUST TURNS ON WHILF THF DATA IS BFING
PLAYFD IN. TURN THE VOLUME ABOUT 1/8 OF A TURN HIGHER
THAN THIS POINT. THIS 1S THE SETTING THE YOLUME CONTROL
SHOULD BE SET TO FOR RECORDING AND PLAYING BACK DATA.

LOADING THF TAPF READ PROGRAM

I+ CAREFULLY TOGGLE IN THF BOOTSTRAP LOADFR PROGRAM, 61XX-4A04,
STARTING AT PAGF #1 LOCATION 3¢a.

2. TOGGLE THF FOLLOWING OCTAL VALUFS INTO THE RESPECTIVE RFG-
1STFRS. :

LOAD REG A WITH 308 (LAl 24a)
LOAD RFG C WITH 244 (LCI 264)
LOAD REG H WITH 00l (LHI #a1)
LOAD RFG L WITH 124 (LLI 1°72@®)

3. PLACF THF CASSFTTF WITH THF TAPF RFAD PROGRAM, AIXX-00842,
INTO THE RFCORDFR AND SET IT TO THF START OF THF TONE VHICH
PRECFEDS THE PROGRAM.

4+ PLUG THE SILUFR PHONF PLUG INTO THF FARPHONF JACK.

S« TOGGLE A 'JUMP TO LOCATION 344 ON PAGF @Al * [INSTRUCTION IN
ON THF FRONT -PANFL HUT DO NOT PRFSS RUN.

6« START THF TAPF RFCORDFR IN THF PLAY MODF.
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Te

6.

9.

14.

11.

PRESS RUN ON THF COMPUTFR.

WATCH BIT S OF THE LOW ADDRESS LAMPS CARFFULLY. WHFN THE
PROGRAM IS BEING RFAD IN BIT S WILL INCREASF IN INTFN=-

SITY. APPROXIMATELY 8 SECONDS AFTFR BIT 5 HFCOMFS BRIGHT-
FR IT WILL GO DIM. THIS INDICATES THE END OF THF PROGRAM.

AT THIS TIME, PRESS THE INTEFRRUPT BUTTON TO STOP THFE PRO-
GRAM. NOTF: THE BOOTSTRAP LOADER PROGRAM DOFS NOT STOP WHFN
THE PROGRAM IS READ IN. IT MUST BE STOPPFD MANUALLY.

STOP THE TAPE RECORDER.

JUMP OFF PAGE AND TOGGLE A °'LOAD A FROM MEMORY' INSTRUCTION
(LAM -~ 387) AND CHFCK THAT THE MFEMORY POINTER IS AT LO-
CATION 2¢€S ON PAGE @1.

PROCEDURE FOR LOADING PROGRAMS USING THE
TAPF. RFAD PROGRAM #61XX-0083

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

PUT THE CASSETTE IN THE TAPE RECORDER WITH THE PROGRAM TO
BE READ IN ON IT AND SET IT TO THF START OF THE TONF WHICH
PRECEEDS THE PROGRAM.

PLUG THE SILVER PHONE PLUG INTO THE EARPHONE JACK.

TOGGLE THE FOLLOWING LOADING INFORMATION INTO THE RESPFC~
TIVE REGISTERS.

LOAD REG L WITH THE FIRST LOCATION TO BF 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.)

TOGGLE A *JUMP TO LOCATION 124 ON PAGE 81' INSTRUCTION IN
ON THE FRONT PANEL SWITCHES BUT DO NOT PRFSS RUN.

START THE RECORDER IN THE PLAY MODE.
PRESS RUN ON THE COMPUTER.

THE COMPUTER VILL STOP WHFN IT IS FINISHED RFADING IN THE
PROGRAM. )
A) IF ALL THE MEMORY CONTENT LIGHTS ARF OUT THE
PROGRAM WAS READ IN CORRECTLY.
B> IF ALL THF MEMORY CONTENT LIGHTS ARE ON THE
PROGRAM DID NOT READ IN CORREFTLY AND SHOULD
BE RELOADED.

STOP THE RECORDER.



IN CASF OF DIFFICULTY RFADING IN PROGRAMS GFNERATED
bBY SCFLEI ON CASSFTTF TAPF.

) IF THF PROGPAM DOES MNOT APPEAR TO BF RFADING THF TAPF AT ALL
C(INDICATFD BY NO CHANGE IN THF INTENSITY OF BIT S IN THF LOV AD-
DRFSS LAMPS) THF FAILURF MAY BFE DUF TO ONF OF THE FOLLOUWING:

1. THE PROGRAM RFADING THE TAPF IS NOT CORRECTLY LOADED IN
MFMORY. TH1S CAN BF CHECKFD BY FXAMINING THF GCONTENTS OF
EACH MEMORY LOCATION OF THE LOADING PROGRAM.

2. THERE IS A BAD CONNECTION BFTWEEN THF 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 Pl-18 AND P2-10 OF
THE TAPE UNIT INTERFACE. THIS SIGNAL MUST BF GOING TQO THE
PINS MFNTIONFD FOR THE TAPF INTFRFACE TO WORK. THE SYNC
SIGNAL COMES FROM XAd2-BA OF THE SCELEI-&H.

1F THE PROGRAM APPEARED TO READ IN BUT THE DATA RFAD IN WAS NOT
CORRECT, IT MAY BE DUF TO ONF OF SFUVERAL RFEASONS.

1. THE TIMING IN THE READ PROGRAM IS NOT CORRECTLY SET FOR
THE TAPE RECORDER BEING USED. THE RFCORDER MAY BE RUN-
NING AT A SLIGHTLY DIFFFRENT SPFFD THAN THAT USED BY
SCELElI WHEN MAKING THE TAPE. TO CORRECT FOR THIS POSSIBLE
VARIATION, THE TIMING LOOP IN THE READ PROGRAM SHOULD
BE ADJUSTED. FOR THE TAPE READ PROGRAM, 61XX-Q2d463, VARY
THE DELAY CONSTANT AT LOCATION 257 PAGE @1 FROM ITS VALUFE
OF 9821, BY PLUS OR MINUS 1, 2 OR 2 UNTIL A CORRECT READ
IN IS OBTAINED.

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

K AT K K K K KK KK KK KR R K K K K K K OK K K K K KR K K K K Kk Rk K
FFATUURF ARTICLES RFING PLANNFD FOR THF NFEXT ISSUE (APRIL, 1975)

IN THE NFXT ISSUF OF THIS PUBLICATION WF ARF PLANNING ON PRFSENTING
SEVERAL FEATURF ARTICLES INCLUDING A DISCUSSION ON THF USF OF AN ASSFM-
BLFR PROGRAM, MORFE MULTIPLE-PRFCISION MATHFMATICAL ROUTINES, AND AN IN-
TEGRATFD CIRCUIT TFSTFR WITH COMPLFTF SCHFMATIC AND SEVERAL SAMPLE PRO-
GRAMS .

BY THF NFXT ISSUF WP FXPECT TO HAVE A NUMBER OF CONTRIBUTIONS FROM
USERS TN HBFGIN FXPANDING THF SCOPE OF THE PURLICATION. IF YOU HAVFE
SOMETHING TO CONTRIBUTE PLFASF FORWARID IT TO THF ADNDPFESS NN THF LAST
PASE OF THIS RULLETIN TO THF ATTFNTION OF THFE “DIGFST FDITOR."



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

FOR OPERATOR COMMUNICATIONS WITH A COMPUTER THE MOST COMMON DE-
VICFE IS A KEYBOARD. THERE HAVE BEEN SEUERAL ARTICLFES RECENTLY WHICH
DESCRIBE AN ECONOMICAL ASCII FNCODED KEYBOARD WHICH CAN BF USED FOR
OPERATOR COMMAND INPUT AND DATA AND TEXT FNTRY. A POPULAR ONE IS
THE ARTICLE IN THE APRIL 1974 1SSUE OF POPULAR FLEGCTRONICS. THFE KEY-
BOARD DESCRIBED THERE IS A SUITABLE LOW COST INPUT DEVIGFE FOR THE
SCELBI-8H.

THERE ARE SEVERAL CHARACTERS, HOWEVER, 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
1S OFTEN REFERED TO AS DELETE. THESE CHARACTERS ARE OFTEN USED BY
SCELBI SOFTWARE (PROGRAMS). THESE CHARACTERS CAN BE ADDED BY USING
TWO0 OF THE UNDEFINED KEYS ON THE KEYBOARD.

THE LEFT ARROW HAS AN'OCTAL CODE OF 337 WHICH WOULD PLACE IT
BETWEEN THE W AND THE 7 AND BELOW THE VERTICAL ARROW (t) ON THE 6X8
MATRIX SHOUN IN FIGURE ! OF THE PE ARTICLE. FIGURE | 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 ?. CONNECT AN-
OTHER WIRE FROM THE OTHER CONTACT OF THE UNDEFINED KEY CHOSEN FOR THE
LEFT ARROW OVER TO THE P.C. LAND WHICH 1S 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, D22 AND D23) AS SHOWN IN FIGURE 2 OF
THIS ARTICLE. IC1 AND IC2 CORRESPOND TO IC]l AND IC2 OF THE PE KEY-
KEYBOARD. CONNECT THE ANODE OF D21 TO PIN 7 OF IC2. CONNECT THE
ANODE OF D22 TO PIN 9 OF IC2. CONNECT THE ANODE OF D23 TO PIN 8 OF
ICl. 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 INPUT PORT OF
THE SCELBI-8H USING THE KP LFAD TO INDICATE THAT A CHARACTER IS A-
VAILABLE, HOWEVER SEVERAL PROBLEMS WOULD ARISE. WHEN A CHARACTER IS
DEPRESSED ON THE PE KEYBOARD, THE CODF FOR THAT CHARACTER IS AVAIL-
ABLE AT THE KEYBOARD OUTPUT AND THE KP LEAD GOES LOW. A COMPUTER PRO-
GRAM SENSING KP AS A LOW COULD READ IN THE CHARACTER #ROM THE KEY-
BOARD. HOWEVER, ONF PROBLEM ARISES WHEN THE PROGRAM FINISHES PRO-~
CESSING THE CHARACTER IT HAS ACCEPTED AND COMES BACK TO GET A NEW
CHARACTER FROM THE KEYBOARD. IT WOULD BE VERY DIFFICULT FOR IT TO
DETERMINE WHETHER THE NEXT CHARACTER IS A NEW ENTRY OR ONLY THE PRF-
VINUS CHARACTER STILL BFEING DEPRESSFD. ALSO, IF MORE THAN ONE KEY
1S DEPRESSED THE COMBINED CODES FOR THF KEYS WILL APPFAR AT THF 0OUT-
PUT OF THF KEYBOARD GIVING AN ERRONEOUS INPUT TO THE COMPUTER.

TO. ELIMINATFE THESE TYPE OF PROBLEMS, AN INTERFACE BETWEFN THE
KEYBOARD AND THE COMPUTER IS NEEDED WHICH WILL LATCH IN THF FIRST
CHARACTER DEPRESSED ON THE KEYBOARD AND INDICATE TO THE COMPUTER THAT
THE CHARACTER 1S AUAILABLE. THEN, WHEN THE CHARACTFR HAS RFEN AC-
CEPTED, THE COMPUTFR MUST RFSFT THE INTERFACE BFFORF THE INTERFACF
ACCEPTS ANOTHER CHARACTFR FROM THE KFYBOARD. AN INTERFACE THAT
PERFORMS THIS TYPE OF FUNCTION ALLOWING FFFICIFNT AND ACCURATE
MEANS OF ENTERING CHARACTFRS FROM THF PF KFYBNARD IS SHOWN IN FIGURF
3.
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TO SCELBI-8H INPUT PORT X



THIS INTERFACE LATCHES IN THE CODE FOR THE CHARACTER WHEN THE KEY
IS DEPRESSED AND INDICATES A CHARACTER IS AVAILABLE WHEN THE KEY 1S RE-
LEASED. IT DOFS NOT ACCEPT ANOTHER CHARACTER UNTIL THE COMPUTER RESETS
THE CHARACTFR AVAILABLE STATUS, THERFBY ALLOVING ONLY 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 IS NOT CRITICAL. CONNECTIONS TO THE KEYBOARD AND
COMPUTER ARE DESIGNATED BY SIGNAL NAMES. (A FLEXIBLF ARRANGEMENT OF
THE INTERFACE WITH CIRCUITRY ON A P.C. CARD CAN ALSO BE OBTAINED FROM
SCELBI IN EITHER KIT OR ASSEMBLED AND TESTED FORM).

X &k x & Kk K Kk Kk Kk Kk kK Kk %k X K K Xk Kk X X K X X K X X

IF YOU KNOW OF SOMEONF WHO WOULD BF INTERFSTFD IN SUBSCRIBING TO
THIS PUBLICATION PLEASE GIUF THFM A COPY OF THIS FORM. THE SUBSCRIPTION
PRICE FOR SCFLBI-8H MINI-COMPUTER OWNFRS IS $7.88 PFR CALENDAR YEAR.
PRESONS DESIRING TO RECEIVE THE PUBLICATION WHO ARE NOT SCELBI-8H OWN=-
ERS MAY SUBSCRIBE AT $12.00. SHOULD THEY BECOME OWNERS DURING THE SUB-~
SCRIPTION PFRIOD THEY WILL RECEIVE $5.84 IN MFRCHANDISE CREDIT. THOSE
SUBSCRIBING AFTER THE START OF A CALENDAR YFAR VILL RECEIVE ALL BACK
ISSUES FOR THE CURRENT SUBSCRIPTION PFRIOD. THE FORM BELOW WILL SERVE
AS A SUBSCRIPTION REQUEST. '

«eees YES! PLFASE ENTER MY SUBSCRIPTION "'FOR THE CALENDAR YEAR 1975 TO
THE SCELB! COMPUTER DIGEST & USER'S BULLETIN
eeee I AM ENCLOSING $7.0@8. I OWN A SCELBI-8H ~ SFRIAL # ccccececcscocasce

eses 1 AM ENCLOSING Sl12.04.
NAME:
ADDR:
CITY/STATE: Z1P
MAIL THIS SUBSCRIPTION FORM DIRFCTLY TO:
SCELBI COMPUTFR CONSULTING, INC.

° " 1322 REAR - BOSTON POST ROAD
MILFORD, CT. AFR46N
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