
,., .. 'I' * *** 
* *** * .. 
'I' * 'I' *** 

SSSSS CCCCC FEFFE L BBBB 111 
S C E L B A 1 
SSSSS C EFFF 1.. BBBB I 

S r. E 1.. B B I 
SSSSS r.CCCC EEFFF 1..L1..LL BBBB I I I 

COMPUTER DIGEST 

AND 

USE R • 5 BULLETIN 

uOLtrME ISSUE 111 

JULY 1975 

EDITOR: N. YADSWOFTH 

ASSISTANT EDITOR: R. FINDLEY 

. © COPYRI GHT 1975 
SCELBI COMPUTER CONSULTING~ INC. 

1322 REAR - BOSTON POST ROAD 
MILFORD~ CT. 06460 

- ALL RIGHTS RFSFRVED -



BFFORF GFTTIf1G It.1TO ,HI S I SSPF. A FFtJ COM!1F~TS FROM THF FDITOR ARF 
NECFS~A~Y. t'F A, SCFLBI ARF SOMFlo'HAT CONCFRNFD OUFR THF ~MAt..L PFRr.FfIJ
TA~F OF READER'S WHO ARF CO~TRIBtTTIN(; TO THF "SCFLBI CO!ol(PtTTFR DIGF,ST.'· 
THIS PUBLICATIO» ~.fAS LARGFLY STARTFD IN RFSPO\lSF TO NtT'."fFPOtTS INDtUI-
DUALS uHO RFQtTFSTFD A "tTSFR FOR 1 H,," PtTALICATION. HOt.1 FuFR. DFSPITF THF 
FACT THAT WE HAuF RFFN RECFIVING MANY FAVORABt,F, RJoSPONSFS. AND MAt.JY 
"PROMISFS" OF CONTRIBtYTIONS TO THF PlTBJ .. ICATION. IT SEEMS THAT MOST OF 
THE SUBSCRIBERS APE CONTENT TO RFAD RATHFR THAN CONTRIPtTTF. T,fF KNOt.J" 
FROM ~ERSONAL CONVERSATIONS AND LETTERS. THAT MANY Of Ot.'R l'SER'S ARF 
DO ING INTERESTING PROJECTS AND HA HF DFUFLOPFD GnJFRA!4LY TJS FFtTT. RO tTTI IIfFS. 
BUT THEY APPARF'»TLY ARF SO INuOLUED THAT THEY FIND IT DI FFICULT TO FIND 
A FEV MOMENTS TO SMARF THFIR PRO~JFCTS wITH OTHFRS. 

tJHEN 'tJE STARTED THIS PUBLICATION "1F DID SO IN THF MOPFS THAT loTE 
1I0uLD BE PFRFORMU1G A USFFt.YL SERUICF TO OtTR tTSFR'S BY PROuIDING AN IN
FORMATION FXCHANGE MEDI tTM' THAT MANY CUSTOMFRS HAD R FFN CLAMOR I NG FOR. 
HOl.TFUFR. VE HAUF NOT FOUND iHE USER INUOLUMENT TO BE AnY vHERE nFAR 
t,THAT WE MAD ANTICIPATED. SHOULD THIS TREND CONTInUE. VE SHALL RE 
FORCED TO DISCONTINUE PUBLICATION OF THIS JOl.lRNAL AT THE END OF THIS 
CALENDAR YEAR. THUS. WHETHER OR NOT PUBLICATION CONTINUES YILL BE UP 
TO you. THE FIELD OF COMPUTER'S FOR INDIvIDUALS IS STILL IN IT'S IN-
FANCY. WE KNOW THAT ALlifOST EU~Y READER OUT THFRE HAS SOMETHING TO 
SHARE WITH HI S/HER FELLOW COMPUTER FNTHtlS lASTS. THF AIM 0 F THI S PUB-
LICATION HAS BEEN TO PRO'vIDE A MEDIUM FOR THAT FXCHANGE. PJ4FASE USE 
IT AS SUCH. THOSE LITTLE GENFRAL OR SPE'CIAL PURPOSF FOUTINES THAT YOU 
HAUE STRUGGLED TO "CREATE'· AND GFT OPEFATIONAL MAY BE OF USE TO OTHERS. 
YOUR SHARING THEM CAN STOP THE PROCESS 0 F "RE-CRFATING THE \.THEEL" FOR 
EACH AND FUmy OTHER NEW-COMER. mtEW THAT P~OCESS Is FLIMINATFD. PFOPLE 
t.1ILL RAUE MORE TIME TO CREATE NFtJ AND 1I4'0RE POUFRFUL PROGRAMS. THFRE IS 
PLENTY OF ROOM IN THE FIFLD FOR ROlTTIfI1FS, ARTICLFS. AND CIRCUITS AT At .. L 
LEUELS OF SOPHI STICATION. WHY NOT HFLP THF FI FLD ADUANC F AS YOt' HFl.P 
YOURSELF? 

ONE OF OUR MOST ACTIuE CONTRIBUTORS (M1D OHE 0 F OUR EARLl EST CUSTOM
ERS') IS DR. GEORGE L. HALLER (StTMMER ADDRESS: HOUND FARS CLUB. BLovING 
ROCK, N.C. 28605). DR. HALLFF CONTRIBUTED SEVERAL ITEMS TO THE LAST IS-
SUE AND HE HAS DONE IT AGAIn. FIRST. ON THE NEXT PAGE YOU "'ILL FIND A 
HANDY TABLE HE HAS PREPARED FOR CONVERTING OCTAL NUMBERS TO DOUBLE PRE-
CISION NUMBERS. IT SHOULD BE "ERY HELPFUL TO THOSE THAT ARE lJORKING 
wITH MATHEMATICAL ROUTINES. 

THEN, ON THE NEXT SEVERAL PAGES YOU wILL FIND HI S SOLUTION TO U.fTER
FACING iHE POPULAR "TELEVISION TYPElJRITER" (TUT) TO THE SCFLBI~8H ALONG 
tilTH SEUERAL ROUTINFS TO DRIVE THE TUT. (THIS SHOUl4D PLEASE A NUMBFR OF 
READERS t.7HO HAUF EXPRESSED AN INTERFST IN THI S "HOOK-l.TP.") THANK YOU 
ONCE AGAIN DR. HALLER. WE HOPE READERS ,.TILL RECIPROCATE WITH SOME DATAl 
ROUTINESICIRCUITS THAT YOU CAN USE' 

A NEW CONTRIBUTOR THIS TIME IS MRa T. F. CALDtTFLL. (ADDRFSSt PO BOX 
116, BURGESS, VA 22432.> MR. CAJ .. DTJFLJ .. JUST R!:"CENTLY JOINED OUR USFR·S 
GROTJP AND HAS A SCFLRI-8H TO "'THICH HE t1ANTS TO ADD A TTY. TVT (NOTF Tl1'E 
TUT INTERFACE IN THIS ISSUF MR. CALD1.tE.1..L') AND MAG-TAPF UNIT. MR. CALD-
""aL CONSTRUCTED HIS COMPUTE"R FROM THF KIT VE'RSION AND HAS MADE UP A 
LITTLE "AUDIBLE" CIRCUIT TESTFR TO HELP IN CHFCKING OUT THF CHASSIS MIR-
ING ETC.. THE C IFCTJI T SURF: LOOKS S I MPLF AND INFXPFNS I UF AND PERHAPS 
SOME OF YOU t.1ILL FIND IT AS USEFUL At;:. HF DOFS. THF CIRCUIT IS SHOt.1N IM-
MEDIATELY FOLLOT.1ING DR. HAliLFR'S TUT PROGRAM ON PAGF 5. THANK YOU ON 
BEHALF OF THE Rf:ADERS MF. CALDt1ELL. 
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A TA13LE OF OOU13LE PRECISIO:>l WORDS FOR NI 8 BIT /'lACHl!lE 

I f we wish to use numbers hi gber thi'n 255 decimal in computer ca.l culati ons 
using 8 bit \'Iords we find that vie must concatcndte t:IO or more words I'/hich 
is called double or higher precision. Suppose :','E: have the decimal number 
2783. \'/e v/ou1d find that the binary equivalent is; 

1 0 1 0 1 1 0 1 1 1 1 1 \'lhich in octal is 5337. 

Nm'l if vie sp 1 it thi sin to two vlords of 8 bits each ; t woul d be 

o 0 0 0 1 0 1 0 and 1 1 0 1 1 1 1 1 

Note that the bit arrangcP'\2nt is the sarre but tl-te octal is nO':1 012 and 337, 
The first number is called the high order and the:! second number is called 
the low order of the double precision number. 

Tab 1 es of deci rna 1 to octal numbers are found ; n many computer texts and 
folloaing is the table of octal to double precision numbers. 

OOXX = 000 OXX 30XX = 006 OXX 60XX = 014 
01XX = 000 lXX 31XX = 006 1 XX 61 XX = 014 
02XX = 000 2XX 32XX = 006 2XX 62XX = 014 
03XX = 000 3XX 33XX = 006 3XX 63XX = 014 
04XX = 001 OXX 34XX = 007 OXX 64XX = 015 
05XX = 001 1 XX 35XX = 007 1 XX 65XX = 015 
06XX = 001 2XX 36XX =007 2XX 66XX = 015 
07XX = 001 3XX 37XX = 007 3XX 67XX = 015 
10XX = 002 OXX 40XX = 010 OXX 70XX = 016 
llXX = 002 1 XX • 41XX = OlD 1 XX 71XX = 016 
12XX = 002 2XX 42XX = 010 2XX 72XX = 016 
13XX = 002 3XX 43XX = OlD 3XX 73XX = 016 
14XX = 003 OXX 44XX = 011 OXX 74XX = 017 
15XX = 003 1 XX 45XX = 011 1XX 75XX = 017 
16XX = 003. 2XX 46XX = all 2XX 76XX = 017 
17XX = 003 3XX 47XX = all 3XX 77XX = 017 
20XX = 004 CXX 50XX ~ 012 OXX 

OXX 
1 XX 
2XX 
3XX 
OXX 
1 XX 
2XX 
3XX 
OXX 
1 XX 
2XX 
3XX 
OXX 
1 XX 
2XX 
3XX 

21XX = 004 lXX 51XX = 012 lXX * Example shm'ln 
22XX = 004 2XX 52XX = 012 2XX above, 
23XX = 004 3XX 53 XX = 012 3XX * 
24XX = 005 OXX 54XX = 013 OXX 
25XX = 005 lXX 55XX = 013 lXX 
26XX = 005 2XX 56XX = 013 2XX 
27XX = 005 3XX 57XX = 013 3XX 

George L. Ha ller 
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~03 ~OQJ 

003 002 
003 004 
003 005 
003 006 
~03 007 
003 012 
003 013 
003 014 
~03 017 
003 020 
003 023 

003 026 
003 027 
0~3 ~31 

003 ~32 
003 035 
003 036 
003 041 

0133 042 
003 044 
0133 046 
003 047 
003 051 
003 054 
vH~3 057 
003 060 
003 063 
003 0 f,4 

003 067 

056 005 
'" 66 000 
125 
1 1 1 
240 
120 005 0133 
370 
060 
1113 020 0133 
PI 513 
106 (i'l2f, 003 
104 004 VlPl3 

123 
026 004 
1331 
110 031 1303 
021 
110 031 0133 
007 

056 0Cit5 
066 000 
307 
~74 377 
150 067 003 
106 026 0133 
060 
1 10 064 003 
050 
104 ~46 003 

377 

I 
IDP. HALL~R'S TtlT DRIUFF PPOGPAM 
I 
IT,n ~ILL DISPLAY AS MEMORY IS 
IBFING LOADED. 
I 
IMEMORY CAN BE DU)fPFD TO TVT BY 
ISTARTING PROGRAM AT LOCATION 042 
I 
IUSE THE "PO" KEY FOR A HALT 
I 
IPROGRAM RESIDES ON PAGE 03 
ICHARACTER SiO'PAGE ON PAGE ~5 
lAND UP 
I 
ORG 003 000 
I I 

INIT." LHI 05 
LLI 000 
NXCHR. OUT 12 
KEYIN. INP 4 
NDA 
JFS KEYIN 
LMA 
INL 
JFZ AHFAD 
HtH 
AHFAD. CAL OUTPT 
JMP nXCHR 
I 
OUT?T. OUT 11 
LCI 004 
DELAY .. nCD 
JFZ DELAY 
DCC 
JFZ DELAY 
RFT 
I 
DSPLY. LHI 005 
LLI 000 
NXBYT. LAM 
CPI 377 
.JTZ DONF 
CAL OUTPT 
un. 
JFZ AGAIN 
INH 
A GA IN. .J MP tJXBYT 
I 
DONF .. 377 
I 
E~D 
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ISET PNTR TO PAGE 05 

ISFT UP KEYBOARD 
IINPUT FM KEYBOARD 
ISET STATUS FLAGS 
IIF NO CHAR GO BACK 

I IF "L" NOT VI JUMP AHFAD 
IIF "L" :I 0. ADU "H" 
IGO TO OUTPUT ROUTINE 
IGEI NEXT CHAP FM KEYBD 

IOtlTPUT TO T\1T 
ILOOP COUNTER 
ITUfE DELAY 

IMEMORY DISPLAY ROUTINE 
ISET PNTR 

lIS CHAR A "377" ? 
IHALT IF CHAR IS "377" 
IIF NOT "377" 
IOPTPttT 1'0 TUT. TRFt.1 
IADUAr.JCE PNTP(S) 

IOt'TPlTT ~FXT CHA?ACTFR 

IHALT - END OF ROtTTINE 
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Values shown give about 700 hz at 30% duty cycle 
The low-value resistors in the speaker circuit 
could be replaced with a 20-ohm pot if volume 
control is desired. 
There is nine volts between the test leads, therefore 
the Tester should be used for continuity testing only. 

MR. CALD~JELL· S CIRCUIT CONTINUITY TESTER 
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MORF POTTTINFS FOR THF SC FL.~1 INTFGRATFD C IPCTlIT 'T'FSTFP PERIPHFRAL 

IN THF APRIL~ J97~ ISSUF OF "THF <;CELBI COtoofPlTTFP nIGES,. ANn TTSFR'S 
BlTLLETIN" A~ INTFrH~ATFD CIRCUIT TESTEP ~.TAS DFSCRIBFD, SFUFRAt .. SAMPLF 
ROllTINFS FOR DRIuING THE TFSTER TO TEST CO~MON TTL DEVICES SUCH AS THE 
74Vt" AND 74"? DFVICFS tfFRE PPouIDFD IN THAT ARTICt4F. IN THIS ISSUE. WF 
ARE PRFSFNTING SEUFRAL MORF ROUTINFS FOP OTHFR TYPFS OF TTl .. DFUICFS. 

THE FIRST POT.lTINE TO BE PRFSENTED HFRE IS FOR THF TYPF 7404 TTL IN-
UFRTER PACKAGE. A DIAGRAfIf OF THF DFUICE AND IT'S PIN ASSIGNtfENTS APE 
SHO~.JiIJ RELOtJ. THF DFUICF I~ SIMPLY A PACKAGE OF SIX TTL INVERTERS. THE 
FOLLOtJING ROUTINF ",ILl., TEST THF DFUICE AS t'ELL AS I"'S ··OPEN COLLECTOR" 
EQUIuALFNTS SUCH AS THF 741 fl. 

FOR THI S DEUI C E. PO"'ER SHOULD BE CONNECTFD TO TFST PO I NTS 7 (COMMON) 
AN£) TP 16 (+5 \TOLTS). REMEMBER TO LEA \IE Sl.TI TCHFS 7 AND 16 OPEN FOR THE 
PO"'ER CONtJECT ION PO INTS. S tJI TCHFS 1. 3. 5. 1 1. 13 AND 15 ON THE TESTER 
SHOt~D BE "ON" (CLOSED) TO PROvIDE INPUTS TO THE DEVICE UNDER TEST. ALL 
OTHFR S"'ITCHES SHOULD BE "0 FF" (OPEN). 

I 
17404 I.C. TEST 
I 
ORG 000 270 

000 270 016 000 B7404. LBI 0 ISET TEST CNTR 
000 272 006 250 D1404. LAI 250 ISEND 1'5 TO INVERTER 1.2.3 
000 274 121 OUT 10 
000 275 101 INP 0 IGET RESULTS (0 ) 
QH~0 276 044 124 NDI 124 ITEST 
000 300 110 350 000 In BAD 
080 383 886 052 LAI 52 ISEND 1 TO INUERTER 4.5.6 
000 305 123 OUT 11 
0A0 306 103 INP 1 IGET RESULTS un 
000 307 044 124 NDI 124 ITEST 
000 311 ll0 350 000 JFZ BAD 
000 314 006 0"0 LAI 0 ISEND o TO INVERTERS 1.2.3 
000 316 121 OUT 10 
000 317 101 INP 0 IGET RESULTS (1) 
000 320 044 124 NDI 124 ITEST 
0~0 322 054 124 XRI 124 
~00 324 110 350 000 JFZ BAD 
000 327 123 OUT 11 ISEND e TO IN\1ERTERS 4.5. (, 
000 330 103 INP 1 
000 331 044 124 NDI 124 ITFST 
090 333 054 124 XRI 124 
000 33~ 110 350 000 Jrz BAD 
000 340 010 INB ISEF I F TEST IS FINISHED 
000 341 110 272 000 JP'Z D74~4 
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000 344 
000 345 
000 350 
B00 351 

000 
104 270 000 
377 
104 270 000 

ALDONE. 0 
J!'fP B7404 
BAD. 377 
JlofP 87404 
END 

lOUT PASSED - LIGHTS OUT 

IDUT FAILED - LIGHTS ON 

A UF'RY SIMILAF PROGFAM CAN BF U~FD TO TF5T 74~7 --Bt'FPERS" AND THFIR 
"opm COLLECTOR'" FQPIuALFNTS SUCH AS THF 7417, FOR iHF FOLLOl.TING PRO-
GRAM LFAUF' THE SWITCHES AND POloJER CONNFCTIONS F'XACTLY A~ FOR THE PRE'
VIOUS P'ROG'RAM JrO'R 7404 DFVICFS AND SUBSTITUTE: THF FOLLOWING TESTER PRO-, 
GRAM. 

I 
17417 I.C. TEST 
I 
ORG O01 130 

001 130 016 OOO 87417. LEI" ISET TEST CNTR 
001 132 006 250 D7417.' LAI 250 ISEND I'S TO BUFFERS 1.2.3 
001 134 121 OUT 10 
001 135 101 INP 0 IGET RESULTS (J) 

001 136 044 124 NDI 124 
001 11&0 054 124 XRI 124 ITFST 
091 142 110 210 001 dFZ BAD 
001 145 006 052 LAI 52 ISEND 1 TO BUFFER 4 .. 5 .. 6 
091 147 123 OUT 11 
901 159 103 INP 1 IGET RESULTS (l) 

801 151 844 124 NDI 124 
801 153 854 124 XRI 124 ITEST 
001 155 110 218 001 dFZ BAD 
001 160 O06 0"0 LAI 0 ISEND o TO BUFFER 1 .. 2 & 3 
081 162 121 OUT 10 
001 163 un INP 0 IGET 'RESULTS (0) 

901 164 044 124 NDI 124 ITEST 
001 166 110 210 "01 dFZ BAD 
001 171 123 OUT 11 ISEND 0 TO BUFFER 1. 2 & 3 
001 172 103 INP 1 IGET RESULTS (0) 

901 173 044 124 MDI J24 ITEST 
001 175 113 210 001 dFZ BAD 
901 200 013 INB ISEE I F TEST IS FINISHED 
001 281 1I0 132 001 dJl'Z D7417 
001 294 003 ALDONE. 0 IDUT PASSED - LIGHTS OUT 
001 205 104 130 001 dMP B7417 
901 219 377 BAD.. 377 IDUT FAILED - LIGHTS ON 
e01 211 lela 130 001 dMP 87417 

END 

THE NEXT PROG'RAM IS FOR TFSTING THF TYPE 7410 TPIPLF THRFF-INPUT 
"NAND" GATE. A DIAGRAM OF THE DFUICF \lITH IT'S PIN ASSIGNMENTS IS IL
LU~TRATFD HmE. 

GNO 
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I 
17111~ I. C. "F~" 
I 
ORr, ~Hi~ 3f~ 

~HH'I 3 "0 ~1" Vl~Vl R741~" LBt ~HH'I ISF'T' "F5,. CNTR 
~Vl~ 3 f.? C:H'I f. 37Vl 07111 ~" LAX ~70 ISEND 11 1 TO GA "F~ 1,,2,,3 
000 3l-11 121 0"" 10 
VlVlVl 3 f.~ 00f ~72 LAI ~7? 

Vl~~ 3 "7 123 on,. J 1 
Vl~Vl 370 I~I HIP Vl 16F" RFS1Tf4TS FJIf .2 (~) 

000 371 0411 ~Vl4 NDt Vl0n I,.FST 
00e 373 lie I 1 ti 001 ·JFZ BAD 
0010 37 f. 103 INP 1 16F" RF~tTLTc: FM I II 3 (Vl) 
000 377 Vlllll t011 "ID! IQln ITFS" 
001 ~01 1 I 0 tIl- 0Q11 .JFZ BAD 
~0t Vl04 0016 3 "Vl LAI 3f0 ISEND 1 1 QI 1'0 GA,.ES 1.2.3 
VlVlt 00 I- 121 OtTT 1 Vl 
001 0Vl7 00(- eMJ LAI o f0 
001 QI 1 1 123 OUT II 
el01 012 101 HIP Vl IGFT RFSULTS FM .2 (ll 
001 013 044 0ell NDI eeL! 
001 015 05L! 00L! XFI 00L! I,.ES,. 
001 017 110 11 t- Vl01 JFZ BAD 
001 Vl~? 103 INP 1 IGET RFSt.1..TS Fl4 1 ,. 3 ( 1 ) e,,. 023 0L!4 104 NOI leL! 
001 02~ 0~L! 100ll xPt 10L! ITEST 
Vl01 027 110 116 001 JFZ BAD 
Vl01 032 0Vlf\. 2~0 LAt 2~0 ISEND I ~ 1 TO GATES 1.2.3 
~01 0311 I? I Ott,. 10 
001 03~ 00" 0~:? LAI 052 
0~1 037 123 OUT 1 I 
001 040 101 INP 0 IGET PESULTS FM .2 ( J ) 
001 041 Vl44 liH311 NOI eell 
Vlell 043 054 0~1l XRI 0I0Ll ITEST 
0(111 A1l5 110 11 6 001 .JFZ BAD 
0el ~5~ 103 INP 1 IGFT RFSt-LTS FM I " 3 ( I ) 
~01 051 044 104 Not lell 
001 0~3 054 104 XRI 1014 ITFST 
001 055 I1Vl I I f. Ql01 .JFZ BAD 
0fn eM} 00f. 130 LAI 130 ISEND 011 TO GATES 1.2.3 
001 0f.2 121 OTTT 10 
001 0('3 00f. 032 LAI 032 
001 0f.5 123 OP" 1 1 
001 0"" 101 IN? ~ IGET RFStt.TS FM • 2 (I> 
001 067 044 004 ND! 004 
001 071 054 01014 XRI 00n I,.EST 
001 073 1 10 1 1 f. "'11'1 JFZ BAD 
001 07" 103 INP 1 IGET PFSULTS JiM I A. 3 (I) 

~"'I ~77 044 1~4 Not 1"'1I 
001 101 0!='4 104 XPI 104 I"FS" 
001 103 110 lIt- 001 JFZ BAD 
001 J0f. A10 INA IS FE IF FINI~KFO 
e01 107 110 3 f.2 000 JFZ D7410 
001 112 000 ALOONE:. 0 IDU" PASSED - LIGHTS OUT 
001 113 Hill 3 f.'" ~00 JMP B7410 
001 116 377 RAD. 377 IDtTT FAILFD - LIGHT~ ON 
el01 117 104 3f.0 0~0 .JMP B71110 

I 
F'fIlD 



WHFN US ING THE 74113 TESTER PROGRAM SHOuN ON THF PRFUIOUS PAGF POl.fFR 
IS CONNFCTED TO TP 7 (COMMON) AND TPI6 (+5 \~LTS). ShlITCHFS I. 2. 3. 4. 
12 .. 13. 14 AND 15 ARF "ON" (CLOSED) TO PRO\1IDE INPUTS TO THF DFUICF 
UNDER TEST. ALL OTHER SVITCHFS ARF "OPFN" (0 FJr). 

THE FINAL TFSTFR PROGRAM TO BE ILLUSTRAT~D IN THIS ISSUE IS A MORE 
COMPLICATED ONE THAN THF ONFS ILLUSTRATED FOR GATES. INUFRTFRS. AND 
BUFFERS. THIS PROGRAM IS FOR TESTING A "FLIP-FLOP" DEUICE. SUCH A DF-
VICE MUST BE "CLOCKED" ON ONF PIN "'HILF A SIGNAL "INPUT" IS APPLIED TO 
ANOTHER. AND THEN A TEST MADE TO ASCERTAIN THAT THF "OUTPUT" FROM THE 
DE\1ICE IS PP.OPER AFTFR THE "CLOCKING" HAS OCCURFD. THF PROGRAM TO BE 
ILLUSTRATED IS FOR A TYPE 7474 DUAL FLIP-FLOP. A DIAGRAM ILLUSTRATING 
THE PIN ASSIGNMFNTS FOR THE DF\1ICE IS SHO~N NEXT. 

IN ADDITION TO THF "CLOCKING" MODE OF A STANDARD "FLIP-FLOP." THIS 
DEVICE ALSO HAS "PRESET" AND "CLEAR" SIGNALS THAT MAY BE USED TO CONDI-
TION THE OUTPUT SIGNAL. THE FOLLOWING PROGRAM ALSO TESTS THAT THE "PRE-
SET" AND "CLEAR" LINES OPERATE PROPFRLY. . 

. TO OPERATE THE FOLLOWING PROGRAM. POWER TO THE "DUT" IS PRouIDED AT 
TP 7 (COMMON) AND TP 16 (+5 VOLTS). SWITCHFS 1. 2. 3. 4. 12. 13. 14 AND 
15 ARE TURNED "ON.n ALL OTHER SWITCHES SHOULD BE "0 FF." THE READER MAY 
NOTICE THAT THE ROUTINE UTILIZES A NUMBER OF SUBROUTINFS TO REDUCE THE 
TOTAL AMOUNT OF MEMORY SPACE USED BY THE PROGRAM. 

I 
17474 I.C. TEST PROGRAM 
I 
ORO 004 000 

994 99., 016 900 B7474. LBI 9 ISET TEST CNTR 
094 092 906 220 D7474. LAI 229 ISET D . " 
994 004 121 OUT 10 
094 805 096 260 LAI 260 ICLOCK IT IN 
094 997 106 136 004 CAL ONENOT 
004 0.12 006 320 LAI 320 ISET D • I 
004 014 121 OUT 10 
004 015 006 369 LAI 368 ICLOCK IT IN 
004 el7 106 116 004 CAL ONETRU 
094 022 006 160 LAI 160 
004 0204 121 OUT 10 
004 025 006 360 LAI 369 INEGATIVE PULSE ON CLFAR LINE 
904 027 106 136 904 CAL OMmOT 
094 032 996 349 LAI 349 
904 034 121 OUT 10 
"04 035 006 360 LAI 369 INEGATIVE PULSE ON SET LINE 
.,04 031 106 116 004 CAL ONETRU 
994 042 006 022 LAI 922 ISET D • 0 
994 "La La 123 OUT J I 
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004 045 0e6 032 LAI 032 ICLOCK IT IN 
004 047 106 1~6 004 CAL TWONOT 
004 052 006 026 LAI 026 ISET D • J 
004 054 123 OUT 1 I 
004 055 0('16 036 LAI e36 ICLOCK IT UJ 
e04 e57 le6 176 00l! CAL TWOTRU 
eA4 062 006 034 LAI 034 
('104 064 123 OUT 1 I 
004 065 0A6 036 LAI e36 INFGATIUE PULSE ON CLEAR LINE 
('104 067 106 156 004 CAL T"~NOT 
004 072 006 016 LAI 016 
004 074 123 OUT 11 
004 075 006 036 LAI 036 INEGATIVE PULSF ON SET LINE 
004 077 106 176 004 CAL T\r.'OTRU 
004 102 010 INB 
004 103 110 002 004 Jf'Z 07474 ISEE I)T FINI SHE'D TFST 
004 106 000 ALDONE. (?J IDtTT PASSEO - LIGHTS OUT 
004 le7 104 000 0e4 JMP B7474 
e04 112 377 BAD. 377 IDUT FAILFD - LIGHTS ON 
004 113 104 000 004 .JfoJP B7474 
004 116 121 ONETRU. OtTT 10 
004 117 101 nIP 0 IGET RESULTS 
004 120 044 01121 NOI 010 
004 122 12154 12110 XRI 12110 IQ :II 

004 124 110 112 004 Jf'Z BAD 
004 127 101 INP 0 
004 13(,} 044 004 NDI 12104 IQN • 0 
004 132 11(,} 112 004 JFZ BAD 
004 135 007 RET 
004 136 121 ONENOT. OUT 10 
004 137 uu INP 0 
004 140 044 010 NDI 12110 INOV Q • 0 
004 142 110 112 004 JFZ BAD 
9('}4 145 HH INP 0 
004 146 1?l44 (,}04 NDI 004 
004 150 054 01214 XRI 004 lAND QN • 1 
004 152 110 112 004 JFZ BAD 
(,}04 155 007 RET 
004 156 123 TVONOT. OUT II 
004 157 103 INP 1 
004 160 044 040 NOI 040 IQ • 0 
0£34 162 110 112 004 JFZ BAD 
004 165 103 INP I 
004 166 044 100 NDI 100 
004 170 054 100 XRI 100 IQN • 1 
004 172 110 112 004 JFZ BAD 
004 175 007 RET 
004 176 123 TVOTRU. OUT II 
004 177 103 INP I 
004 200 044 040 NDI 040 
004 202 054 1?l1l0 XRI 040 IQ a 1 
004 204 110 112 004 JFZ BAD 
004 21?l7 II?l3 INP 1 
004 210 044 100 NDI 100 IQN = 0 
004 212 110 112 0(,}4 JFZ BAD 
0(,}4 215 ~"~7 RET 

I 
END 
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SCELBI SPECIAL FEATURE 

AN IMPROVED TAPE READ/\rffiITE PROGRAM FOR THE 5CEl..EI TAPE INTERFACE 

IT WAS RECENTLY DECIDED TO DEVELOP AN IMPROVED GENERAL PURPOSE TAPE 
READ AND VRITE PROGRAM FOR THE SCELBI TAPE INTERFACE. THE OBJECTIVE VAS 
TO DEVISE A PROGRAM THAT VOt'LD HAtTE GENERAL Pt~POSE APPLICATION INSTEAD 
OF USING VAFHOtJS VERSIONS FOR DIFFERENT TYPES OF PROGRAMS AS HAS BEEN 
THE CASE IN THE PAST. ONE GOAL OF THE DEVD..OPMENT EFFORT VAS TO HA'!E 
THE ENTIRE PROGRAM FIT ON A SINGLE 1702 TYPE PROM SO THAT IT COULD SERVE 
AS A GENERAL PtffiPOSE UTILITY ROUTINE FOR A WIDE VARlEiY OF PROGRAMS. 
PLACING THE PROGRAM ON A PROM, AS THE READER KNOV5, GIVES A SYSTEM IN
STANT CAPABILITY AS SOON AS THE COMPUTER IS POWERED up. THE PROGRAM DE
SCRIBED HERE HAS BEEN DESIGNATED AS THE NEW STANDARD TAPE READ/VRITE 
PROGRAM FOR THE SCELBI TAPE INTERFACE. IT IS BEING PRESENTED FOR THE 
BENEFIT OF ALL PREVIOUS SCELBI TAPE INTERFACE OVNERS. 

THERE ARE NUMEROUS N£V FEATURES IN THE -rAPE ~EAD/~ITE PROGRAM AS 
WILL BE EXPLAINED SHORTLY. FIRST, HOVEVER, A REVI EV 0 F THE GENERAL OP-
ERATION OF PREVIOUS SCELBI TAPE PROGRAMS IS IN ORDER. 

AS SCELBI TAPE INTERFACE OWNERS KNOV, THE SCELBI TAPE INTERFACE" 
HHEN IN THE lffiITE MODE, ACCEPTS FOUR "DATA" BITS mOM THE COMPUTER AT A 
TIME. THE INTERFACE THEN ADDS A "START" BIT AND SENDS THE START BIT AND 
FOtm DATA BITS AS ONE SERIAL GROtW. TO SEND A COMPLETE EIGHT BIT VORD 
THUS REQUIRES TVO VRITE OPERATIONS OF THE INTERFACE. FOR EXAMPLE, nRST 
THE FOUR MOST SIGNIFICANT BITS OF A \JORD ARE SENT TO THE INTERFACEJ THEN 
THE FOUR LEAST SIGNIFICANT BITS. 

IN THE RECEIVE MODE" THE TAPE INTERFACE RECEl'(,rES DATA ASYNCHRONOUS-
LY. AS THE TAPE IS READ BACK, THE INTERFACE SEARCHES FOR A "START" BtT 
AND VHEN ONE IS DETECTED" A SOFTVARE ROUTINE IS UTILIZED TO SAMPLE THE 
NEXT FOtm UNITS OF TIME FOR THE FOUR DATA BITS IN A GROUP. THIS SEQUEN
CE IS REPEATED TWICE FOR EACH FULL EIGHT BIT WORD THAT IS RECEIVED TO BE 
PLACED IN THE COMPUTER'S MEMORY. 

THE NEll TAPE READ/VRITE PROGRAM DOES NOT, OF COtmSE, ALTER THE BASIC 
OPERATION OF THE TAPE INTERFACE AS IT HAS BEEN DESCFlIBED IN THE PREVIOUS 
it/O PARAGRAPHS. HOVEVER" THE GENERAL "FORMAT" OF HOV DATA IS SENT TO 
AND RECEIVED mOM THE TAPE UNIT HAS BEEN ALTERED. 

IN PREtrIOllS TAPE READ/WRITE VERSIONS, DATA TO BE TRANSMITTED TO THE 
TAPE UNIT WAS FORMATTED IN SEVERAL wAYS DEPENDING ON THE TYPE 0 F PRO
GRAM BEING USED. FOR INSTANCE, IN THE BASIC TAPE READ/WRITE VERSION, 
'/HEN A PERSON 'WANTED TO \mITE DATA TO THE TAPE tnHT, THE OPERATOR SET UP 
CPU REGISTERS "H&L" TO THE STARTING ADDRESS OF THE DATA BLOCK IN MEMORY" 
AND CPU REGISTER "En TO A "WORD COtTNT" WHICH INDICATED THE NUMBER OF 
CONSECUTIVE WORDS THAT WERE TO BE \~ITTEN. THE BASIC PROGRAM LIMITED 
EACH WRITE OPERATION TO ONE PARTICULAR PAGE IN MD10RY. THE PROGRAM 
WOULD THEN SEND THE DATA TO THE ~APE UNIT BY SPLITTING EACH WOPD IN HALF 
TO BE COMPATIBLE WITH THE TAPE INTERFACE. AS EACH MEMORY WORD VAS PRO-
CESSED, THE TAPE WPITE PROGRAM COMPILED A "CHECK SUM" BY ADDING UP THE 
VALUE OF ALL THE "\fORDS" SENT AND AT THE END OF THE PROGRAM IT VOULD 
S END THE TVO t S COMPLEMENT 0 F THAT CALCULATED VALUE AS THE LAST "VORD" 
OF THE STRING OF DATA. IN THE ~EAD HODE" THE OPERATOR VOtl1.D AGAIN SET 
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CptJ REGISTERS UH&L a TO THE STARTING ADDRESS 1,.JHERE DATA \1A5 TO BE LOADED" 
AND PLACE THE "TORD COHNT IN REGISTER ttE. 1t THE READ PROGRAM WOULD THEN 
READ BACK THE DATA" COMBINING THE GROUPS OF FOTm BITS INTO EIGHT BIT 
GROUPS FOR STORAGE IN MEMORY 1JORD~. IT AL~O CALClTLATED A "CHECK SUM" 
AS DATA VAS ?EAD AND AT THE END 0 F A STRING 0 F DATA CHECKED TO SEE IF 
THE DATA HAD BEEN READ CORRECTLY BY ADDING THE T'(.10 '5 COMPLEMENT 'tTALUE 
RECEIVED AS THE LAST ttvORDn TO THE VALUE IT CALCtTLATED AS DATA VAS READ 
AND CHECKING TO SEE THAT THE SUM VAS ZERO. 

IN THE "BLOC}{" FORMAT TAPE READ WRITE PROGRAM" THE USER FIRST SET 
UP THE STARTING PAGE IN REGISTm "H" AND THE NUMBER OF PAGES TO BE PRO-
CESSED IN CPU REGISTER "E." THIS pRO'GRAM ALLOWED MULTIPLE PAGES OF 
DATA TO BE PROCESSED AT ONE TIME AND ALSO USED A CHECK SUM TECHNIQUE BUT 
IT HAD A DRAW BACI{ 0 F REQUIRING n..rLL PAGES TO BE \TRI TTErJ AT A TIME. 

WHEN USING THE TAPE INTERFACE TO RECORD THE OBJECT CODE FOR PROGRAMS 
PRODUCED BY THE ORIGINAL SCELBI ASSEMBLER PROGRAMS" A SIMILAR APPROACH 
THAT UTILIZED A "WORD COtTNT" AND CHECK SUM WAS UTILI ZED" BtlT NOt" THE 
TAPE VAS AUTOMATICALLY FORMATTED SO THAT THE FIRST TWO YORDS IN A "FILE" 
ON A TAPE WERE TAKEN TO BE AN "ADDRESS" AND THE THIRD WORD WAS A "~10RD 
COUNT." THE TECHNIQUE ALLOWED A LARGE PROGRAM" SCATTERED AT MANY LOCA
TIONS IN MEMORY TO BE AUTOMATICALLY CREATED AND READ BACK IN ONE OPERA
TION" BUT THE COMBINED READ AND WRITE PROGRAMS WERE RATHER LARGE. 

OTHER TYPES OF PROGRAMS USED OTHER KINDS OF TAPE FORMATTING TO AC-
COMPLISH SPECIFIC OBJECTIVES. ESSENTIALLY" EACH TYPE OF PROGRAM UTILI-
ZING THE 7APE INTERFACE HAD A DI FFERENT TYPE 0 F FORMAT RESULTING IN A 
PROLI FERA7ION OF TAPE READ/WRITE PROGRAMS. 

THE NEW SCELBI STANDARD TAPE READ/\TFITE PROGRAM ESTABLISHES A FORMAT 
THAT CAN BE USED BY A WIDE VARIETY OF PROGRAMS \TITH WIDELY RANGING F11NC-
TIONS. THE KEY TO THE PROGRAM 9 S SUCCESS ,HAS BEEN THE DEVELOPMENT 0 F A 
FORMAT FOR PLACING DATA ON THE TAPE WHICH IS EXpLAINED BELOW. 

A BYTE OF DATA IN THE COMPUTER" THAT IS TO BE STORED ON THE TAPE 
UNIT CAN BE CONSIDERED AS CONSISTING OF EIGHT BINARY BITS ARRANGED AND 
SYMBOLIZED FROM MOST SIGNIFICANT jO LEAST SIGNIFICANT BITS AS SHOWN: 

7 6 543 2 0 

IN THE NEW JAPE FORMAT" EACH GROUP OF EIGHT BITS FROM THE COMPUTER 
IS SPLIT INTO TWO GROUPS OF FOUR BITS (A MOST SIGNI FICANT HALF AND A 
LEAST·SIGNIFICANT HALF). THEN A NE\.f WORD OF EIGHT BITS IS FORMED BY 
ADDING FOtm BITS OF INFORl1ATION TO JHE RIGHT OF EACH "HALr' OF THE ORI
GINAL. EIGHT BIT COMPUTER VORD. THESE FOUR BITS OF INFORMATION ARE USED 
TO DIRECT THE OPERATION OF THE TAPE UNIT AS \tILL BE EXPLAINED SHORTLY. 
FOR NOV" ONE CAN vIEV THE ORIGINAL FORMAT OF AN EIGHT BIT WORD BEING 
SPLIT IN HALF AND COUPLED TO FOtm "INFORMATION" BITS SO THAT THE ORIGI
NAL DATA VOULD APPEAR AS: 

P H L T 7 654 

P 3 2 o 

THUS" WHAT WAS ORIGINALLY AN EIGHT BIT DATA WORD IS TFANSFORMED IN-
TO 'NO EIGHT BIT WORDS. EACH NEt""f EIGHT BIT YORD CONTAINS FOUR BITS OF 
THE ORIGINAL DATA AND FOUR NEW "!;TATUS" BITS ARRANGED AS SHOWN. 
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THE "STATtTS" BITS SHO\om IN THE PPEVIOlTS ILLUSTRATION CARRY THE 
FOLLOWING INFO'Rt·1ATION: 

THE "P" POSITION IS USED AS A PARITY BIT. THIS BIT IS 
SET BY THE 1.1PITE PROGRAM SO THAT A GROUP OF 'EIGHT BITS 
IS ALWAYS "EVEN PARITY." THAT IS .. THERE lliLL BE AN 
EVEN NlTMBER (0 .. 2 .. 4 .. 6 OR 8) BITS IN THE LOGIC "ONE" 
STATE. 

THE "H" BIT IS SET TO A ONE I F THE "DATA BITS" ARE TO 
CONTAIN A H I G H ADDRESS (PAGE). 

THE "L" BIT IS SET TO A ONE IF THE "DATA BITS" APE TO 
CONTAIN A L 0 V ADDRESS. 

THE "T" BIT IS SET TO A ONE TO SIGNIFY "TRAILER" CODE. 
TRAILER CODE SIGNIFIES THE END OF A TAPE "FILE" AND 
THE "DATA BITS" IN THE GROUP VILL BE IGNORED. 

I F NEITHER THE "H .... "L,," OR "Ttf BIT IS SET TO A ONE 
THE '-DATA BITS" ARE CONSIDERED TO BE INFORMATION TO BE 
LOADED INTO MEMORY. 

USING THE ABOVE FORMAT" A TYPICAL WRITE OPERATION '10 t1l.. D ~ ES TJL TIN 
INFORMATION BEING tJRITTEN ON THE TAPE AS FOLLOYS: 

X H 0 0 7 6 5 4 
DATA BITS = PAGE ADDRESS 

X 0 0 0 3 2 0 

X 0 L 0 7 6 5 4 
DATA BITS = LOV ADDRESS 

X 0 0 0 3 2 0 

X 0 0 0 7 6 5 4 
DATA BITS = DATA 

X 0 0 0 3 2 0 

D A T A 

X 0 0 T 7 654 
DATA BITS = DON'T CARE 

X 0 0 0 320 

THIS FORMAT OFFERS SEVERAL NICE FEATtffiES. FOR ONE" IT ALLOVS THE 
,mITING OF TAPES THAT ,"'HEN READ BACK IN VILL AUTOMATICALLY READ DATA 
INTO THE CORRECT MEMORY ADDRESSES \TITHOtJT ANY "INITIALIZATIOn" PROCED-
lYRES. FOR ANOTHER" m.ROn CHECKING I S ACCOMPLI SHED ON A BYTE-BY-BYTE 
BASIS. THUS .. IF AN ERROR IS D£TECTED .. THE PROGRAM CAN BE STOPPED IM-
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MEDIATELY INSTEAD OF HAVING ,.0 WAIT FOR AN ENTIRE P~OGRAM TO BE READ IN 
ONLY TO FIND BY A CHECK ~VM TECHNIQUE THAT AN ERROR OCCURED. THIRD .. BY 
DEVELOPING THE OVER ALL PROGRAI1 AS A SERIES OF SUB~Ot!TINES .. THE ?~OGRAM 
ALLOWS CONSIDERABLE FLEXIBIL.ITY AS WILL BE ILLUSTRATED. 

FOR INSTANCE .. BY REFERRING TO THE PROGRAM LISTING lo.rHICH IS PRESEN
TED AT THE END OF THIS DISCUSSION, (THE LISTING SHOloTS THE PROGRAM AS IT 
VOUL.D APPEAR RESIDING ON PAGE 17), ONE CAN SEE A GROUP OF SUBROUTINES 
IN THE VRITE SECTION. 

THE FIRST SUCH SUBROUTINE, LABELED "WLEAD,," SIMPLY STARTS THE TAPE 
RECOR.DER· S MOTOR AND PRO,-rIDES FOn- AEOUT A THREE SECOND DELAY BEFORE THE 
ROUTINE 15 EXI'!'ED. THI S SUBROUTINE \'Ot'LD BE CALLED YHEN ONE YANTED TO 
START A NEW TAPE "FILE." AS SCELBI TAPE INTERFACE OWNERS RNOY, WHEN THE 
TApE UNIT IS NOT TRANSMITTING DATA" IT \TILL \TRITE ALL "ZEROS" SO USING 
THI S SUBROUTINE YOtT1.D EFFECTI "ELY CAUSE ABOtT'!' THREE SECONDS 0 F ttL EADER" 
(ALL ZEROS) CODE TO BE WRITTEN ON THE TAPE. 

THE NEXT SUBROUTINE STARTING AT LOCATION 010 AND LABELED ttl-YADDn" 
IS A SUBROUTINE THAT WILL WRITE THE CONTENTS 0 F THE "H" AND t'L" REGI-
sTERs IN THE CPU ONTO THE TAPE IN THE DESCRIBED FORMAT. THE "H" STATUS 
BIT VILL BE SET WHEN THE "PAGE" ADDRESS IS lNRITTEN, AND THE ttL" STATUS 
BIT WILL BE SET VHEN THE "LOV" ADDRESS IS WRITTEN. NOTE THAT ONE ALSO 
HAS THE OPTION OF ENTERING THE SUBROUTINE AT LOCATION 016 LABELED AS 
"WADRL" IN THE EVENT ONE ONL.Y WANTS TO \TRITE A NEW "LOW" ADDRESS BYTE! 
THUS" TO SEND ADDRESSING INFORMATION OUT TO THE TApE UNIT ONE MERELY 
HAS THE CALLING ROUTINE SET UP tlH & L" TO THE DESIRED ADDRESS (OR JUST 
"L" I F THAT OPTION IS DFSIRED) AND CALLS THE "yADD?" SUBROUTINE. 

THE NEXT SUBROUTINE SHOW AT LOCATION 024 AND LABELED "WDATA" \TILL 
CAUSE THE CONTENTS OF CPtT REGISTER "C" TO BE WRITTEN ON THE TAPE UNIT AS 
A ttDATA" WORD. THUS, TO WRITE A STRING OF LOCATIONS IN MEMORY AS DATA 
ON THE TApE UNIT, ONE JUST L.OADS SUCCESSIVE WORDS INTO REGISTER "c" AND 
CALLS THE '"'WDATA" SUBROtTTINE. 

FOLLO\TING THE "\1DATA" SUBROUTINE AT LOCATION 036 IS A StJEPOUTINE 
LABELED "\TTRAL." CALLING THIS StJEROUTINE VILL CAUSE THE P~OGRAM TO 
WRITE AN "END OF FILE" OR ··TRAILER CODE" BYTE TO THE'TAPE UNIT AND STOP 
THE TAPE UNIT'S MOTOR. 

TO V~ITE A CONTINUOUS BLOCK OF DATA FROM ONE ADDRESS IN MEMORY TO 
ANOTHER HIGHER ORDERED ADDRESS VALUE, ONE CAN USE THE SUBROUTINE LABELED 
"VRITE" SHOWN AT LOCATION 147. PRIOR TO CALLING THE "WRITE" SUBROUTINE 
ONE HAS THE CALLING PROGRAM SET "H & L" TO THE 5TAR'!'ING ADDRESS 0 F THE 
BLOCK OF DATA TO BE "mITTEN" AND "D & E" SET TO THE ENDING ADDRESS. THE 
"VRITE-e ROUTINE WILL THEN CALL ON THE PREVIOUSLY DESCRIBED ~OUTINES IN 
THE CORRECT O~DER TO WRITE A VARIABLE LENGTH "FILE.'· 

OF,COURSE, THERE A~E TIMES WHEN ONE DOES NOT VANT TO V~ITE JUST ONE 
CONTINUOUS BLOCK OF DATA, BUT MAY INSTEAD DESI~E TO TJRITE A SERIES OF 
VARIABLE LENGTH BLOCKS RESIDING IN DIFFERENT MEMORY LOCATIONS, WITHOUT 
STOPPING THE TAPE UNIT. A TYPICAL EXAMPLE OF \iHEN SUCH CAPABILITY IS 
DESIRED IS WHEN ONE IS USING AN ASSEMBLER TO PRODUCE OBJECT CODE AT 
VARIOUS LOCATIONS IN MEMORY. IN SUCH A CASE~ ONE CAN CALL ON THE VAR-
IOUS DESCRIBED SUBROUTINES IN THE ORDER DESIRED. FOR INSTANCE, YHEN-
EVER AN "ORG" STATEMENT VAS PROCESSED BY THE ASSEMBLER~ ONE COULD CALL 
THE " VA DOn " TO ALTER THE ADDRESSING INFORMATION. ONE COllLD ALTERNATELY 
VRITE NEV ADDRESSES FOLLOVED BY BLOCKS OF DATA FOR AS LONG AS NECESSARY 
FOR THE ASSEMBLY PROCESS AND THEN, TERMINATE THE FILE BY CALLING THE 
"WTRAL·· SUBROUTINE. THERE ARE OTHER TYPES 0 F PROGRAMS \7HERE SUCH FLEXI-
BILITy IS DESIRED. 
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OF COtTRSE .. IF ONE HAS CFITICAL APPLICATIONS VHEYE ONE DOES NOT FEEl.. 
SECU~E BY JtT~T USING "PARITY" ER?Of? CHECKING .. ONE CAN HAVE A CALLING 
ROU!'INE GENERATE A "CHECK STJM" OR OTHER ADDI TI ONAL ERROR CHECKI NG PROCE-
DURE AND ~JFITE THAT INFORt1ATION AS "DATA" WHEN DESIFED. AN ADDITIONAL 
ROUTINE t10ULD THEN PROCESS THAT INFQPMATION AS DESIRED ON THE ~H:CEIVE 
SIDE. 

FINALLY .. ONE CAN FIND AT LOCATION 374 A ROUTINE CALLED "B\r1RIT." 
THIS ROUTINE WAS INCLUDED FOR "PROM" VERSIONS SO THAT A USER COULD MAN
UALLY SET UP "H & Lit AUD ltD & E" AND WRITE A "FIL~' AS A "STAND ALON~ 
FUNCTION. 

OPERATION OF THE RECEIVE SIDE IS SIMPLICITY ITSELF. ONE SIMPLY 
CALLS THE SUBROUTINE "READ" AT LOCATION 210. OPERATION FROM THERE IS 
AUTOMATIC. THE READ PROGRAM WILL PROCESS THE INFORMATION ON THE TAPE.. 
SETTING UP "H" AND "L" AS DIRECTED BY THE "STATUS" CODES IT RECEIVES AND 
LOADING DATA INTO MEMORY LOCATIONS tmTIL A PARITY ERROR IS DETECTED OR 
A "TRAILER" CODE I S DETECTED. t,TPON EXI T FROM THE "READ" ROUTINE CPU 
REGISTER "c" WILL CONTAIN ALL ZEROS I F NO ERRORS VERE DETECTED .. OR ALL 
ONES IF A PARITY ERROR OCCURED. ONE CAN THUS HAVE THE CALLING ROUTINE 
CHECK TO SEE I F THE FILE READ VAS t. VAL I D." THE READ ROUTINE ALSO PRO
VIDES FOR STARTING AND STOPPING THE TAPE t~IT'S MOTOn. NATURALLY .. BE
FORE USING THE READ ROUTINE ONE WOULD MANUALLY SET tlJ' THE TAPE UNIT so 
THAT IT 'o1AS ON THE "LEADER" PORTION AT THE BEGINNING OF A t'FlLE." THE 
USER MAY NOTE THAT THE READ PROGRAM INTRODtTCES ABOUT A HALF SECOND DE
LAY FROM THE TIME IT DIRECTS THE MOTOR TO START SO THAT THE TAPE UNIT 
VILL BE UP TO SPEED BEFORE LOOKING FOR INFORMATION ON THE TAPE. THI S 
TECHNIQUE ALSO ENABLES THE TAPE UNIT TO SKIP OVER ANY "GARBAGE" THAT CAN 
EXIST BET\OTEEN THE END OF ONE FILE (VHEN THE TAPE UNIT IS STOPPED) AND 
THE BEGINNING OF THE NEXT FILE (WHEN THE TAPE UNIT IS FIRST STARTED) SO 
THAT THE PROGRAM CAN BE USED TO PROCESS A WHOLE SERIES OF_ CONSECUTIVELY 
WRITTEN "FILES." (A FILE IS DEFINED HERE AS THE STARTING AND STOPPING 
OF TAPE MOTION. A FILE ITSELF MAY HAVE MULTIPLE "BLOCKS" OF DATA AT 
VARIOUS ADDRESSES USING THE DESCRIBED TAPE FOJU1AT!) 

FINALLY .. JUST ENOUGH ROOM VAS PROVIDED IN THE PROM VERSION TO BE 
ABLE TO INCLUDE THE ROUTINE AT LOCATION 370 LABELED "BnEAD." THI S ROUT
INE MAY BE USED \THEN A UNIT IS INITIALLY POVERED t~ TO ALLOW AN OPERATOR 
TO READ IN TAPES. WHEN THIS ROUTINE IS USED .. THE OPERATOR SHOULD USE 
MANUAL METHODS TO CHECK THE CONTENiS 0 F CPU REGI STER "C" WHEN THE TAPE' 
UNIT STOPS TO SEE THAT IT CONTAINS THE "VALID" ALL ZEROS INDICATOR. 

IN ADDITION TO THE OVER ALL IMPROVEMENTS THIS NEW FORMAT YI El..DS .. IN 
DEVEl..OPING THE ROUTINES IT WAS FOUND THAT A SUBSTANTUAL IMPPOVEMENT IN 
THE READ ROUTINE ALLO\fS INCREASED VA~ lATIONS 0 F THE TAPE UNITS SPEED TO 
STILL BE RECEIVED PROPERLY AND THE PROGRAM MAY PROVIDE SUFFICIENT MARGIN 
FOR USER'S TO EXCHANGE TAPES MADE ON DI FFERENT MACHINES VITHOtTT HA\'ING 
TO ALTER THE TIMING CONSTANTS OF THE PROGRAM. 

IN ANY EVENT .. WE AT SCELBI HAVE FOUND THE OVER ALL PACKAGE TO BE 
MOST SATIS FACTORY AND THINK OUR PREVIOUS TAPE INTER FACE OWNERS VILL FIND 
IT A CONSIDERABLE IMPROVEMENT. 
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I 
017 000 026 220 HLFAD" LCI 220 I~ ETtTP Fe? 3 ~EC DELAY 
017 002 006 300 "'LDl, LAI 300 I~ ET READ STATUS 
017 004 127 OTTT 13 ISTAPT HOTOR 
017 005 104 132 017 JMO DFLX~ ITO DELAY POUTINE 
017 010 I 
017 010 016 100 WADDQ" LBI 100 IS ET ADDR STATUS CODE 
017 012 325 LCH IMO VE pG ADDR TO "c" 
017 013 1 0 6 026 017 CAL "mATI IWRITE PAGE ADDRESS 
017 016 016 040 LBI 040 15ET LOV ADDR STATUS 
017 020 326 LCL IMO VE LOW ADDR TO ftC" 
017 021 104 026 017 JMP ~\'DATI IWRITE LO"7 ADDRESS 
017 024 I 
017 024 016 000 WDATA .. LBI 000 ISET DATA STATttS CODE 
017 026 302 YDATI" LAC IMOVE "c" INTO "A" 
017 027 106 046 017 CAL 'PAP"!'! ISEND STATUS & MSH 
017 032 302 LAC IRESTORE nc" TO "A" 
017 033 104 071 017 JMP PAFT2 ISEND LSH 
017 036 I 
017 036 016 020 '.JTRAL" LBI 020 ISET TRAILER STATUS 
017 040 106 026 017 CAL "-'DATI IS END T~AILER CODE 
017 043 250 XRA ICLEA~ THE ACCtTMULATOR 
017 044 127 OUT 13 ISTOp THE MOTOR 
017 045 007 RET 
017 046 I 
017 046 012 PARTI" RRC /POSITION MSH TO LSD'S 
017 047 012 RRC 
017 050 012 RRC 
017 051 012 RRC 
017 052 044 017 NDI 017 IMASK OFF RESIDUE 
017 054 201 ADB IADD IN STATUS CODE 
017 055 170 062 017 PCHEK .. JTP SETI IPARITY OK IF EVEN 
017 060 004 200 ADI 200 IELSE MAKE IT EVEN 
017 062 310 SETl .. LBA ISAVE IN REG "B" 
017 063 1 0 6 102 017 CAL LSB ISEND DA'rA HALF 
017 066 104 076 017 JMp MSB ISEND pARITY/STATUS 
017 071 I 
017 071 044 017 PART2 .. NDI 017 IMASK OFF RESI DtTE 
017 073 104 055 017 JMp PCHEK /FORM PARITY 
017 076 / 
017 076 012 MSB, RRC IPOSITION BITS 
017 077 012 RRC 
017 100 012 RRC 
017 101 012 RRC 
017 102 044 017 LSD" NDI 017 /MASK OFF LEFT PART 
017 104 004 100 LSBGO" ADI 100 ISET WRITE STATU~ 
017 106 127 OUT 13 I\mITE TO TAPE 
017 107 106 114 017 CAL WAIT ILET TAPE "TRITE 
017 112 301 LAB IRESTORE ORIG TO ACC 
017 113 007 PET 
Ot7 114 / 
Ot7 114 107 '/AI T" INP 3 /CHECK 'rAPE STATns 
Ot7 115 022 RAL IMOVE BIT B6 TO B7 
017 116 240 NDA ISET FLAGS 
017 117 120 114 017 J Fe; WAI T ILOOP IFE7 IS ZERO 
017 122 006 340 LAI 340 ISET DELAY CNTR VALUE 
017 124 004 001 ACCL? .. ADI 001 lFORM DELAY LOOP USING 
017 126 110 124 017 JFZ ACCLI' 10NLY THE ACCt~t~ATOR 
017 131 007 RET 

- 17 -



I 
017 132 106 142 017 DFLYS", CAL DELMO~ ILONG DfLAY LOOP 
017 135 021 DCC lFOPHED BY NESTING ONE 
OJ1 136 110 132 017 JFZ DEl.XS ICOUNTER· LOOP INSIDE 
017 1 ~ I 007 PET IANOTHER (B I~SIDE C) 
017 I ~2 I 
017 142 Oil DFLMOR" DCB ISHORT DELAY LOOP 
017 143 110 142 017 JFZ DELMOR IDECR:El1ENT REG B UNTIL 
017 146 007 ~ET lIT ~FACHES ZERO VALUE 
017 147 I 
017 1~7 106 000 017 VRITE" CAL YLFAD IPROVIDE TAPE LFADER 
017 152 106 010 017 CAL VADDP IVJlITE STA'RTING ADImESS 
017 155 327 VNEXT~ LCH IGET DATA fM "EMORT 
017 156 106 024 017 CAL VDATA IYRITE DATA 
017 161 305 LAH IPUT CURRmT PG INTO Ace 
017 162 273 CPD ICOMPARE VITH "LAST- PAGE 
017 163 110 173 017 JFZ VMORE IKEEP GOING I F NOT EQtJU. 
017 166 306 LAL IPUT CURR LOCATION TO Ace 
017 167 274 CPE ISEE IF AT LAST LOCA 
017 170 150 201 017 JTZ VSTOP IYRAJ' IT UP ON MATCH 
017 173 106 204 017 tIMOR E., CAL ADVHL IEl..SE ADVANCE MEMORT PIIm 
017 176 104 155 017 JHP VNEXT IB4 CONTINUEUIG TO WRITE 
017 201 106 036 017 VSTOP" CAL VTRAL IPROVIDE TRAILER AT EBD 
017 204 060 ADVHL. INL I ADVANC E LOV It.EM pan 
017 205 013 HFZ IRETURN IF LOV PIfTR lICIT -0-
017 206 050 INH IADV PG pan IF Rm-D 
017 207 007 HET 

I 
017 210 026 060 ~EAD, LCI 060 ISETU? fOR 0.5 SEC DELAT 
017 212 106 002 011 CAL VLDI ISTART nOTOR & DELAT 
017 215 106 312 011 RNEXT, CAL RCBAR IR FAD I!SH 0 F A BYTE 
017 220 130 305 011 JFP REROR IERROR IF ODD PARITY 
017 223 330 LDA ISTORE TDIP 18 REG -n-
017 224 106 312 017 CAL RCBAR IREAD LSH OF A BYTE 
017 227 130 305 017 JFP RmOn IDUtOR I F ODD PARITY 
017 232 044 017 NDI 011 /STRIP OFF PARITY HALF. 
017 234 340 LEA IHOLD III _r TDIPOftARlLT 
017 235 313 LBD ISAVE -0- 1111 -S- T!IIP 
017 236 303 LAD /RESTORE -0- TO ACC_ 
017 237 002 RLC 
017 240 002 RLC /HO VE LSB - S a VIR TO IlSJI 
017 241 002 RLC 
017 242 002 RLC 
017 243 044 360 NDI 360 IGET RID 0 F RESIDUE 
017 245 204 ADE /FQJut" COMPLETE BYTE 
017 246 330 LDA ISAVE IN REG -n-
017 247 301 LAB /RESTORE STATUS TO Ace 
017 250 044 160 NDI 160 /MASK OFF DATA & PARITT 
017 252 150 276 017 JTZ RDATA lDATA VORD 1 F NO STATUS 
017 255 002 RLC IHAVE STATUS 
017 256 002 RLC /KO VE TO TEST BY CARftT 
017 257 100 266 017 JFC NOTPG IIF CARRY BOT -I~- - dUHP 
017 262 353 LHD /SET PAGE ADDR HI REG -sa 
017 263 1011 215 017 JMP RNEXT I FETCH NEXT BYTE JH TAPE 
017 266 002 NOTPG~ RLC lIS BYTE FOR LOV ADDR 1 
017 267 100 307 017 JFC RooNE IHAVE TRAILER 1 F HOT 
017 272 363 LLD ISET LOV ADDR IN REG -L-
017 273 104 215 017 JI'tP RNEXT /FETCH NEXT BYTE f1t TAPE 
017 276 373 RDATA, LMD I'PUT DATA INTO MDIORY 
011 277 106 204 017 CAL ADVHL IADVAtJCE MEMORY POINTER 
017 302 104 215 017 JHP RNEXT IFETCH NEX"!' BYTE FM TAPE 
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017 305 
017 307 
017 310 
017 311 
017 312 
017 312 
017 314 
017 317 
017 322 
017 323 
017 324 
017 325 
017 326 
017 326 
017 330 
017 331 
017 332 
017 335 
017 336 
017 337 
017 342 
017 344 
Ot7 347 
017 350 
Ot7 352 
017 353 
Ot7 354 
017 355 
017 357 
017 362 
017 363 
017 364 
017 367 
017 367 
017 370 
017 370 
Ot7 370 
017 373 
017 374 
017 374 
017 377 
020 000 

026 377 
250 
127 
007 

046 000 
106 326 017 
106 326 017 
304 
022 
240 
007 

026 004 
107 
240 
120 330 017 
107 
240 
120 330 017 
016 037 
106 142 017 
107 
044 200 
204 
032 
340 
016 024 
106 142 017 
021 
053 
104 347 017 

000 

106 210 017 
000 

106 147 017 
000 

PFROP" LCI 377 
FDONF" XRA 
OtTT 13 
FE'! 
I 
ReHAR" LEI 000 
CAL BITS 
CAL BITS 
LAE 
RAL 
NDA 
RET 
I 
BITS" LCI 004 
5 T A'P. T" I NP 3 
NDA 
JFS START 
INP 3 
NDA 
JFS START 
LEI 037 
CAL DELMOR 
BIT" INP 3 
NDI 200 
ADE 
RAP 
LEA 
LBI 024 
CAL DEl.MOR 
DCC 
RTZ 
JMP BIT 
I 
000 
I 
ORG 017 370 
BR FAD" CAL R FAD 
000 
I 
B~RIT" CAL WRITE 
000 
I 

I~ET EFqOR INDICATOR IN tiE" 
I FOt'ND TOAI L rn MA'RK ER 
ICLF ACC & ~TOP MOTOF 

ICLEAR WORKING REGISTER 
IGET 4 LEAST SIG BITS 
IGET 4 HOST 5IG BITS 
IRE~TORE TO ACCtTl1ULATOR 
1& GET LAST BIT FM CARRY 
I~ ET FLAGS AF"i'ER ROTATE Op 
IEXI T WI iH INFO IN ACC 

IS ET A FOPF BI T COUNTER 
ILOOK FOP A START BI T 
15FT FLAGS AFTER INPUT 
ILOOP ON A LOv BIT B7 
IWHEN B7 GOES HIGH 
IPERFORM A DOl!BLE CHECK 
ITO VER I FY A START E I T 
IS ET 1. 5 BIT D FLAY 
ICALL DELAY ~OUTINE 
ISAMPLE INCOMING BIT 
IMA5K 0 FF UNUS ED BITS 
IADD TO PREVIOUS BITS 
ISHI FT BITS TO MAKE RDY 
lFOR NEXT INCOMING BIT 
ISET 1 BIT DELAY 
ICALL DELAY ROUTINE 
IDECREMENT BITS COUNTER 
IEXIT "'HEN HAVE 4 BITS 
IELSE CONTINUE 

ISPARE 

IBOOT READ PROGRAM 
IHLT 

IBOOT WRITE PROGRAM 
IHLT 

************************************************************************ 
* * * SCELBI TAPE INTERFACE tmIT OWNERS WHO USE THE TAPE MOTOR CON- * 
* TROL FFATtmE "TILL FIND THAT REMOVING THE MOTOR CONTROL PLUG mOM * 
* THE TAPE UNIT JACK CA!oJ CAUSE THE MOTOR CONT~OL ~ELAY TO CHANGE * 
* STATES. THE REASON THIS CAN OCCUR IS BECAtTSE \THEN THE PLtlG IS RE- * 
* MOVED OR INSEf!TED" TRANSIENT SIGNALS CAN OCCUR THAT vILL TRIGGER * 
* THE RELAY. THE SOLUTION TO THE PROBLEM IS A SIMPLE ONE. SIMPLY * 
* CONNECT A SEPARATE PER MAN E N T GROUND ~!IRE BETWEEN THE * 
* TAPE UNIT AND THE TAPE INTERFACE. THIS WIFE CAN BE ATTACHED AT * 
* THE SHIELD CGFOtTND) OF EITHER THE CABLE FOR THE TAPE INTERFACE * 
* READ PLUG OR WRITE PLUG. THE OTHER END 0 F THE WIRE SHOULD BE AT- * 
* TACHED TO A SCR~ THAT I S CONNECTED TO THE TAPE UNI T' S SIGNAL * 
* GROUND~ OR TO THE COMMON SIDE OF THE MOTOR CONT?OL~ EARPHONE" OR * 
* RECORDING JACK. A GOOD MFAN~ OF SEClmING THE \!IRE TO THE JACK IS * 
* TO INSERT A LOCKING OR FLA'!" HASHER lTNDEP THE N{TT THAT HOLDS THE * 
* JACK IN PLACE AND ~OLDER THE GROUND WIRE TO THE ~TAC::Hrn. * 
* * ************************************************************************ 
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I.'HAT I~ A "P()()T~TPAP V1ADFP" '? 

S(')"fF NFI"CO"fFn~ TO THF FIFI.D OF COJoofDPTF~S HAUF I,TPITTFN TO ASK ABOUT 
nF.FHJITI()~~ OF 1TAnIons TF'RMS THFY HAUF HFAPD ABOtTT. O~JF OF 1'HF MOST 
CO"1"fOtJ (.)TTFSTIOt-JS RFFFQc:; TO TJiF DFFI..,I-rION OF A "POOTC:TQAP LOADFR PRO,-
GRAM." THF FOLLOMING IS A ERIFF DISCUSC:ION Ot-J THE SPB.JFCT. 

THF TFRM "BOOTSTPAP LOADFR" IS SqtofFl.IHAT NFBPLOPS. I l' CAN REFER TO 
A 1JAP I FTY 0 F PROr,RA"f~ .. BT.'T THF COMMON DFNOM INATOR A"fONG TH EM R ELATES TO 
THE FOI .. LOMING COtlCFPT. A "BOOTSTRAP LOADfP" IS LITFPALT .. Y A P~OGRAM 
THAT FNABLFS A CO"fPTTTFP TO TT~F ITSFLF TO I.OAD UJ A "'fORE POI.'EPFPL PRO-
m~AM. THF "F~"1ACT1l.AR ACTT.TAT .. T.Y COMES FPOM THF CO~JCFPT 0 F "LI FTING ONE-
SFt .. F tIP BY ONF'S OT,T1-1 BOOTSTPAPS'" 

AS MOST RFADERS KNOl.r .. T.rHFN A COMPTJTF'R IS nUTIALLY POt.TFFFD UP IT·S 
MF'fORY CIRCTTITS '.'ILL RF It-J A STATF OF DISARRAY. THF EINARY BITS THAT 
MAKE HP FACH lJORD IN "'FMORY "'ILL BF IN FSSENTIALLY RANDO'" STATES OF 
EITHER A I.OGIC "11t OR ""'." IF A t'SFR "'ERF TO PUT THF COMPUTER IN THE 
"RUN" MODF IlIf"fFDIATFLY F01.r.OT.rIN(:; POI,'FR TURN-ON .. IT IS HIGHLY '-'f--SLIKFl .. Y 
THAT THF COM'PtlTFR t.TOt'I.D DO ANYTHHJG USEFUL. THE RANDOM STATE~ OF THE 
l,YORDS In MFMORY l,TOULD BF INTFRPRFTED AS COMPLFTFLY RANDOM INSTRl.'CTIONS 
IF ANYTHInG AT ALL. 

THUS. THF FIRST THING THAT ~UST BF ACCOMPLI SHFD t.7HFN A COMPUTER IS 
UUTIALLY POTJFRED UP IS TO PLACE SOMF KIND OF PROGRAM INTO IT·S MEMORY. 
FOR THE SMALL COMPtTTER Ot.JNER. THIS PROCESS' IS tTSTJALLY ACCOMPLISHED BY 
UTILIZING MAN'PAL METHODS TO "ADDRESS·' INDIvIDUAL lJORDS IN MEMORY AND 
PLACF ~OMF DFSIRFD "INSTRUCTIONS" INTO 1'HOSF t,rORDS. IN OTHER tJORDS .. TO 
MANUALLY LOAD IN A "PROGRAM." 

NOt1 .. MOST PROGRAMS THAT NFFDTO BF LOADFD INTO MFMORY IN ORDER TO 
HAUF THF COMPUTER PERFORM ~OMFTHING USEFUL ARF LIKFLY TO BE OF CONSIDER-
ABLF LENGTH. THAT IS .. THEY MAY CONSIST OF SFVERAL HUNDRED TO SE17ERAL 
THOTJSAND INSTRUCTIONS. IT TJOULD BE A RATHER TEDIO liS PROC FSS IF FACH 
TIME ONE Tt.TFNED ON A COMPUTFR~ THFY HAD TO KANtrALLY "TOGGLE I~ .. " SAY BY 
CONSOLE ~lJITCHES. S FUFRAL THOUSAND IN~TRUCTIONS INTO THE COMPUTER· S MFM-
ORY. (SF17ERAL HUNDRFD I~STRUCTIONS IS TFDIOUS FNOUGHI) 

NATtffiALLY. THERF I~ A BETTER lJAY. MOST COMPUTFR~ ARF CONNECTED TO 
I/O (INPUT/OUTPUT) DEVICFS t,,1HICH CAN BF TTSFD TO AUTOMATE THE PROCESS 
OF "LOADING·' PROGRAMS INTO MFMORY - AS t.1FLL AS SERUING AS A COMMtTNICA-
TIO~S KFDI PM BFTtJEFN THF OPFRATOR AND A COMPUTER PROGRAM. HOTJF\7ER .. 
THOSF "I/O" DFUICFS TttFMSFLUES REQUIRE SOKE SORT OF ftPROGRAW· IN ORDER 
TO EFFFCTIuF!.Y COMMUNICATF YITH THE COMPUTER. HOY COMPLEX A PROGRAM -
AND THUS HOlJ LFNGTHY. GFNFRALLY DEPENDS ON toTHAT KINDS OF FtTNCTIONS ARF 
GOING TO BF PFRFORMFD. 

A ftBOOTSTRAP PROGRAM~" IN GENERAL TERMS IS A "MINIMt'M LENGTH" PRO
(';PAM THAT CAN BE PLAC FD IN MEMORY IN ORDER TO ALLO~ AN INPUT DEUIC F TO 
AUTOMATICALLY LOAD A MORF COMPLFX PROGRAM. OFTEN. IN ORDER TO SATISFY 
THE NFED FOP A MINIMtTM' LFNATH PROGRAM. THF BOOTST~AP LOADER T.rILL NOT 
FULLY UTILIZF THF CAPABILITY OF THF It-JPtrT DEvICF. rop FXAMPLE# THE IN
PUT DFuICE MIGHT BF CAPABI .. F OF ~ENDING ~AY FIGHT BITS OF INFORMATION IN 
ONF OPFRATION TO THF CO"fPt'TFR. HOt.rFUFR. IT MIGHT RFQUIRF MORE INSTRtJC
TIOPJ~ tpJ A PROARAM FOR THE COMPlTTFR TO ACCFPT THF FIGHT BITS IN ONE' ,OP
FRATION THAN IF .JUST O~E BIT WAS ACCFPTED PER OPERATION OF THE INPUT 
DF-VICE. THF TRADF-OFF MIGHT BF FOR INSTANCF. THF OUFR-ALL SPEE:D AT 
VHICH THE INPTlT DFuICF COtTLn OPERATF. IT t..IOULD BF "fUCH FASTER I F IT 
TJSFD THF lofODF t.1HFRF IT SFNT FIGHT BIT~ IN ONF OPFRATION IN5TEAD OF JU5T 
ONE RIT. ANOTHFP ARFA THAT IS OFTEN ~ACPIFICED In TT~ING A "BOOTSTRAP 
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-LOADER" PROr,t::;At.t IS OFTI ... ", pJ-LATFn TO t.1'.JFl~F I'" '4F'.-rflnv nATA \.lILT. Jq. LlI/IT'}·'l. 
FOR IM~TA"H~F .. A'" I!\Jun'r rq·uICF" l4Y Ii>.JF ~r.H·F~F OF f\"J()THI-R .. "'fAY l~F APt .. J; TO 

I..nAD UIRTPALLY ANY "APnPFSC:" I~ ~F'~OPY HY .. FOP I~JC:TA"'CF, C:T-ilJntm:; A C:Pf'(:-
IFIC "COPF" THAT ',lnpi.~ r.A~lSF Ti-(F CO"'fnpTFP TO M .. TFP TKF ADDPF~~ I';T T.7'nC~{ 
Ii MAS PEoOSITItJ" T'{\'rA FRO,", THE DFutCF. H()HFUfP .. ADDIJ.JG Tj-U~. CAPAl-'IJ.ITY 
OFTE.~ PFh1PIRF~ A "t(lPF c:o o fU5:TICATFD uLOAr'FP PPOGPN1." A "PI)(J-r<::TPAP 
T .. ()ADFP" "fIG,T ELIMINATF THI5: FEATl1'PF Tf) s~nRTFN THF opnnPA"" PY Ac:c:::n...,tl\Jr, 

THAT lJHATFVFR I~ LOAJ"lFf' uIt .. T .. BF DFPOsITFD IN A C:PFCI FIC APFA Hl "'fF\ofnpy 
(1'HAT MIGHT BF PFTFPII4INFP BY TIH" OPFPATOpec~ INITIAl.I?:INC; r.1)~"'ANnS). 

THt'S. A "BOOTST?AP 1 .. 0 A DFP" PROGRAM t S f) FTFf.J liS FD TO FI'JAH. F Tii E C'l "'1'
Pt'TFP TO "LIFT ITSELF po" FRO,"" A 'JFRY 5:MAT.t. PPOGRAM Tf) A !Of TTC4 Ll\PGFH 

PRO~PI;\M. A TYPICAL SE'('HJFNCE OF FUFNTS FnP GFTTII'1r. A CO~PUTrR OPfRATIO~-
AL AFTFR POl,lFP TUPN-O~ MIOHi BE A~ FOLLOt.TS: 

I.) POMFR I~ HUTIALI .. Y TURNFD ON. MFMO'RY IS IN RA~DO~ STATF AND 
COMPUTER IS F~~ENTIALLY "FT:ThJCTIO"J-I.F~~.·· 

2.) OPERATOR tlSFS MANtTAL cor-JSOr~F SlHTCHF~ iO LOAn I!'J A ·'MPJIMAl .. 
LENGTH" BOOT~TRAP LOAnF? P'ROG'RAt.f. THI~ BOOT~TRAP LOADER PFO-
GRAM tHLL PRovIDF SOM'E SOPT OF "L01,T-LE'UEL" INFFFICI FNT It.JPUT 
CAPABILITY FRO"'! AN INPUT DFUICE' TO ~Pf'FD PP THE PROGRAl'IJ T.OAn
IMG PROCESS OVEP THAT ALLOwED BY ~ANt~L MEANS. 

3.> THE' "BOOTSTRAP LOADFR PROGRAM" IS TliFN USED TO ALT .. Ol.T THE IN'
PUT DFUICF TO I.OAn us .. Ff)R HJSTAl-JCF .. A MUCH MORE EFFICIFNT 
"GE~FRAL PURPOSE" LOADEB PROG'RAM. THIS GF~FRAL LOADF'R PRO-
GRAM IS TYPICALLY MUCH FASTFR AND HAS MORF CAPABII.ITY. 

4.) THF "GENERAL PURPO~E- I .. OADER PFOGRAM IS THEN USED TO LOAD IN 
A DESIRED OPERATING PROGRAM S11CH AS .. FOR Hl~TA~.rCF .. AN FDITOR. 
ASSEMBLER .. CALCULATOR OR SPFCIAL PT,TRPOSE PROGRAM.' 

SO .. ACTUALLY .. 1'0 ST_'MMARIZE .. THE PROCESS IS REALLY ONE OF THE COMPUT-
ER ··KFLPING ITSELF." A MINIMAL LFNGTH PROGRAM IS USFD 1'0 LOAD IJ.J A LON-
GER MORF SOPHISTICATFD "LOADFR" AND THAT HI TURN IS TJSFD 1'0 LOAD IN A 
LARGER GENERAL PURPOSF PROGRAM. THF COMPUTER USFS ITS Ol,JN "POtJ'ER" TO 
BUILD UP IT-S TOTAL CAPABILITY' 

A "BOOTSTRAP LOADER" PFOGFAM CAN TAKE OM MANY FOR~~ AND BE OF HAR
IABLE LENGTH DFPENDING ON iHE TYPF OF INPUT DFUICF IT IS HJTENDFD TO 
FUNCTION WITH. NATURALLY .. THE SHORTER THE PFIOGRAM THF BFTTFR FROM THE 
OPERATOp·S STAND-POINT OF HA\1ING TO MA~UALLY LOAD IN THE BOOTSTRAP PRO-
GRAM. FOR 8008 BASED MAClnNFS .. IT IS GFNEFAJ~LY DESIRABJ4 E TO LIMIT THE 
SIZE OF A BOOTSTRAP LOADE'R TO HtJDER .. SAY" 1@0 OCTAL «(,4 DECIMAL) IN
SiFUCTIONS" AS THI S ~ILL KFFP THF MANUAL LOAnum PHOC FSS tTNDEH ABOUT 
TFN MINUTFS. 

OF COURSF .. FOFI A PFFSON tJHO tTSES A COMPUTE? ON A DAI1 .. Y RA~IS .. FUFN 
TAKum FIuF OR 10 MINUTFS FACH nAY TO MANUALLY I""~FRT A ItROOTSTRAP LOAD
EF PROGRAM" CA'" BECOME A DISTASTEFUL TASK. SO. MANY PEOPJ .. F ELFCT TO PtTT 
A ·'BOOTSTRAP LOADFR" OU A nREAD ONLY MEMOFY" (POM) DFUICF. A "ROM" DE-
UICF HAS THF. ATTRIBUTF OF RETAHHNGIT-S CO"fTE'NTS l·JHE» POMFR IS RFMOVFD. 
SO .. l~TITH A BOOT~TRAP PROGRAM ON A .. RO"".... ONE ELIMINATES THF PROCESS OF 
MANVALLY LOADINA IN THF BOOTSTRAP PROGRAM MHFt~ POl,rFR IS SlJPPLI ED. THE 
COr-JCEPT OF STILL UTILIlIMG A "BOOTSTRAP'· PROGRAM THOUGH .. I~ STU .. ll APPI.I
CABLE .. BECAUSE "ROM" FLEMFNTS AFIE CONSIDERABLY MORE FXPFNSIUF THAN tYP
ICAL "READ AND l.JRITF" (RAM) MFMORY AND THF SHOPTFP THF PROGRAM O,.S .eROW· 
THE LESS FXPFNSIUF THE "ROM" PORTIO,"J OF THE COMPUTEFI' 
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IT'~ APOPT TIME! C:CELBI COMP"TE'P CO~JS'JL'!'ING" INC." NOV IN I"T'eS 3''PD 
YEAP OF DFLIuEnING CO:1PPTE,.,C; TO P'qIVATf INDIl1IDTYALS (AS YEl.L At!. E{TSINESS 
AND EDllCI\'!'IO~JAL Il'J<:'TITTTTIONC:) HA~ LONG BEFN A~J ADtJOCATE OF SOMEBODY PRO
DTTCING A FTTLL FLFDGED MAGAZINF THAT ,.rOt'LD CATER 0;0 THE INDP.rIDT'AL COM
PtT'!'EY OHNEt'. '/F HAVE TPTTLY 'JONDEPED t:Hv C:O~E OF THF AL'PEADY E~TABLI~HED 
FLECTPO~IC ~1J'.G!\7.IrrE<:' DID NOT AT THE VEPY LFAST DEUO'!'E A ~EGULAR SECTION 
IN THEIl' ?TJBLICATIONS TO THI~ FAST GpOVING FIELD. WEeVE HAD PROOF ~OM 
THE THO"C::AND~ 0 F LETT me; lorE 'qEC FI HE ASK I NG ron ALL KI NDS 0 F AD"I C E AND 
GUIDANCE THAT THF ollBLIC WANTe: TO KNOtT MOPE ABOt''!' COM?'.!TEPS - THE KIND 
OF ADUICf THA"T' CANNOT BF onACTICALLY DI<:'prnSED BY A CONSULTING FIPM BUT 
~ATHEB NEED~ "T'O BE HANDLED BY A REGl'LAp PEPIODICAL THAT CAN ATT~ACT THE 
TALENT<:' OF A '.1I·D£ PANGE OF tJ'PITrn~ AND COVER A DI~'E'P<:'I"T'Y OF ~PECIAL 
IN'!'EPEST \o!ITHIN THE FI ELD. 

',1E HAUE BEEN MOST PLEASED TO LEA?N RECENTLY THAT SUCH A PUBLICATION 
I~ NO~' BEING STARTED. AND IT'~ BEING S'!'APTED BY AN ORGANIZATION PELL 
E':!l'IpoED TO HANDLE THE JOB. ANY COMP'_'TEn 0"rNEP5 YHO A?E ALSO Ar1ATEtm 
RADIO OP~ATOPS HA~.TE trNDOn8TA8LY HEAPD OF "73 MAGAZINE" AND IT'5 pTT!3-
LI~HEP YAYNE GREEN. ""ELL" MR. GREE.r..J HAS TAKEN THE BIG PLlINGE AND HAS 
STAPTED ANOTHEP MAGAZINF THAT IS DEVOTED TO SMALL COMPUTER OWNf:'QS. THE 
NAME OF THE NEW MAGAZINE IS: E Y T E. THE FIRST ISSUE IS COMING OUT IN 
AUGUST. IN FACT" 8Y THE TIHE YOU RECEIVE THIS THE FIRST IS';UE SHOULD BE 
COMING OFF THE °PESS. THEY ARE OFFEPING "CHAPTEP." ~tTBSCRIPTION RATES AT 
$10.00 PER YEA'P AT THE PRE5ENT TIME AND KNOWING THE QUALITY OF THE WAYNE 
G'PEEN ORGANIZATION" l1E HA~JE NO OTTALMS ABOUT MAKING THE RECOMMENDATION 
THAT Otm ~EADEP'S CON~IDER OBTAINING A StffiSCRIPTION TO THIS N~J PtffiLI-
CATION. IF YOU ACT RIGHT AWAY" YOU SHOULD BE ABLE TO PICK UP ON THE 
"CHARTER" RATES. THE ADDRE~S I~ SHO\TN BELOW. 

new I 
Here's your chance to get a 
CHARTER SUBSCRIPTION to 
a Ill'W computer hobby magazinl'_ 
Circuits PC Boards - ~oftware - latest news and 
products -- applications_ Enjoy this new and fantastic 
electronics hobby - computers 

1 YEAR CHARTER StTBSC~IPTION RATE S10.00 

BYTE 
PETERBOROUGH 
N. H. 03458 

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

IN THI~ I55tTE 

R EADEF' 5 ~"'RI '!'E 
MOPE 'P.OtTTINE5 FOR THF SCELBI I.C. TE~TE'R •••••••••••••••••••••••• 
'BOOB' MACHINE CO DE R EFFP ENC E TABLE FOR ~C Fl.BI COMPtTTE'RS •••••••• 
IM?ROVED SCEL8I TAPE READ/lffiITE ?"qOG?AM ••••••••••••••••••••••••• 
'''HAT I S A "BOOTSTRAP LOADER" ? •••••••••••••••••••••••••••••••••• 
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