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RFADFR®*S WRITF

BFFORF GFTTING INTD THIS ISSUFs A FFW COMMENTS FROM THF FDITOR ARF
NECFSSARYe WF AT SCFLEI ARF SOMFWHAT CONCFRNED QUFR THF SMALL PFRCFN=-
TAGF OF READER'S WHO ARF CONTRIBUTING TO THF "SCFLEI COMPUTFR DIGESTe™
THIS PUHBLICATION WAS LARGFLY STARTFD IN RFSPONSF TO NUMEROUS INDIUI-
DUALS WHO RFQUFSTFD A "USFR FORUM®™ PUBLICATION, HOWFUFR, DFSPITFE THF
FACT THAT WE HAUF BFFN RECFIVING MANY FAVORABLE RFSPONSFS, AND MANY
"PROMISFS™ OF CONTRIBUTIONS TO THF PURLICATION, IT SEEMS THAT MDST OF
THE SUBSCRIBERS ARE CONTENT TO RFAD RATHFR THAN CONTRIFUTFe WE KNOW,
FROM PERSONAL CONUFRSATIONS AND LETTERS, THAT MANY OF OUR USER®'S ARF
DOING INTERESTING PROJECTS AND HAUF DEUFLOPFD GFNFRALLY USFEFUL ROUTINFS,
BUT THEY APPARFNTLY ARF SO INUVOLVED THAT THFY FIND IT DIFFICULT TO FIND
A FEW MOMENTS TO SHARF THFIR PROJFCTS WITH OTHFRS,.

WHEN WE STARTED THIS PUBLICATION WE DID S0 IN THF HOPFES THAT WE
WOULD BE PFRFORMIMG A USFFUL SERVICE TO OUR USFR®*S BY PROVIDING AN IN-
FORMATION FXCHANGE MEDIUM THAT MANY CUSTOMERS HAD BFFN CLAMORING FOR.e
HOWEUVFR, WE HAVE NOT FOUND THE USER INVOLUMENT TO BE ANY WHERE NFAR
WHAT WE HAD ANTICIPATFDe SHOULD THIS TREND CONTINUE, VE SHALL BE
FORCED TO DISCONTINUF PUBLICATION OF THIS JOURNAL AT THE END OF THIS
CALENDAR YEARe THUS, WHETHER OR NOT PUBLICATION CONTINUES WILL BE UP
TO YOUe THE FIELD OF COMPUTFR®S FOR INDIVIDUALS IS STILL IN IT*S IN=-
FANCYs WE KNOVW THAT ALWMOST EVERY READER QUT THFRE HAS SOMETHING TO
SHARE WITH HIS/HFR FFLLOW COMPUTER ENTHUSIASTS. THF AIM OF THIS PUB=-
LICATION HAS BEFN TO PROVIDF A MEDIUM FOR THAT FXCHANGF. PLFASF USF
IT AS SUCHe THOSF LITTLE GENFRAL OR SPFCIAL PURPOSF ROUTINES THAT YOU
HAVE STRUGGLED TO “CREATE"™ AND GFT OPERATIONAL MAY BE OF USE TO OTHERS.
YOUR SHARING THEM CAN STOP THE PROCESS OF “"RE~CRFATING THE WHEEL®" FOR
FACH AND EVFRY OTHER NEW-COMERe WHEN THAT PROCESS IS FLIMINATEDs PEOPLE
VILL KRAUF MORE TIME TO CRFATE NEW AND MORF POUFRFUL PROGRAMSe. THFRE IS
PLENTY OF ROOM IN THF FIFLD FOR ROUTINFSs ARTICLFESs AND CIRCUITS AT ALL
LEVELS OF SOPHISTICATIONs ~WHY NOT HFLP THF FIFLD ADUANCF AS YOU HFLP
YOURSELF?

ONE OF OUR MOST ACTIVE CONTRIBUTORS (AND OME OF OUR FARLIEST CUSTOM~
ERS1) 1S DRe GEORGE Le HALLER (SUMMER ADDRESS: HOUND FARS CLUBs, BLOWING
ROCKs NeCe 28B605)e DRe HALLER CONTRIBUTED SEVERAL ITEMS TO THF LAST IS~
SUE AND HE HAS DONE IT AGAIN, FIRSTs ON THE NEXT PAGE YOU VILL FIND A
HANDY TABLE HE HAS PREPARFD FOR CONVERTING OCTAL NUMBERS TO DOUBLE PRE-
CISION NUMBERS, IT SHOULD BE VERY HELPFUL TO THOSE THAT ARF WORKING
VITH MATHEMATICAL ROUTINESe - . :

THEN, ON THE NEXT SEVFRAL PAGES YOU WILL FIND HIS SOLUTION TO INTER~
FACING THE POPULAR "TELEVISION TYPEWRITER™ (TUT) TO THF SCFLRI-8H ALONG
WITH SEVERAL ROUTINFS TO DRIVE THE TUTe (THIS SHOULD PLEASE A NUMBER OF
READERS WHO HAUE EXPRESSED AN INTEREST IN THIS "HOOK=UPe*) THANK YOU
ONCE AGAIN DRe HALLFR. WF HKOPE READFRS WILL RFCIPROCATE WITH SOME DATA/
ROUTINES/CIRCUITS THAT YOU CAN USE!

A NEW CONTRIBUTOR THIS TIME IS HMR. Te Fe CALDVFLL. (ADDRFSS: PO BOX
1165 BURGESSs, VA 224324) MR, CALDWFLI, JUST RFCENTLY JOINFD OUR USFR®S
GROVUP AND HAS A SCFLBl1=8H TO WHICH HE VANTS TO ADD A TTYs TUT (NOTF THE
TUT INTERFACE IN THIS ISSUF MRe CALDWELL!) AND MAG-TAPF UNITe MRe CALD=-
WELL CONSTRUCTED HIS COMPUTER FROW THFE KIT VERSION AND HAS MADE UP A
LITTLE "AUDIBLE™ CIRCUIT TESTFR TO HFLP IN CHECKING OUT THE CHASSIS WIR=
ING ETCee THE CIRCUIT SURE LOOKS SIMPLFE AND INFXPFNSIUF AND PERHAPS
SOME OF YOU WILL FIND IT AS USEFUL AS HF DOESe THF CIRCUIT IS SHOWN IM-
MEDIATELY FOLLOWING DRe HALLFR®S TUT PROGRAM ON PAGF 5S¢ THANK YOU ON
BEBALF OF THF READFRS MR. CALDVELL.



A TASLE OF DOUBLE PRECISION WORDS FOR Ad 8 BIT MACHIMNE

1f we wish to use numbers higher than 255 decimal in computer calculations
using 8 bit words we find that we must concatenate two or more words which
is called double or higher precision,

2783, we would find that the binary equivalent is;
101011011111

Suppose we have the decimal number

which in octal is

5337,

Now if we split this into two words of 8 bits each it would be

00001010

and 11011111

Note that the bit arrangemant is the same but the octal is now 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,

Yables of decimal to octal numbers are found in many computer texts and

following is the table of octal to double precision numbers,

00XX = 000
01xX = 090
02xx = 000
03xx = 0C0
04xx = 001
05xX = 001
06xx = 001
07xx = 001
10Xx = 002
11XX = 002
12xX = 002
13%X = 002
14%x = 003
15XX = 003
16XX = 003,
17xX = 003
20%X = 004
21XX = 004
22XX = 004
23XX = 004
24%% = 005
25XX = 005
26XX = 005
27XX = 005

0XX
1XX
2XX
3XX
0XX
1XX
2XX
3xXX
0XX
1XX
2XX
3XX
0XX
1XX
2XX
3XX
oAX
1XX
2XX
3XX
0xX
1XX
2XX
3XX

30XX
31XX
32XX
33XX
34XX
35XX
36XX
37XX
40XX

T 41XX

42XX
43xX
44XX
45XX
46XX
47XX
50XX
51XX
52XX
53XX
54XX
55XX
56 XX
57XX

[T O I R LU NN LU TN (T (O T T T ¢ (O A T L

006
006
006
006
007
007
067
097
010
010
010
010
011
011
011
on

012
012
012
012
013
013
013
013

0XX
1XX
2XX
3XX
0XX
1XX
2XX

3XX

0XX
XX
2XX
3XX
0XX
1XX
2XX
3XX
CXX
XX
2XX
3XX
0XX
1XX
2XX
3XX

60XX
61XX
62XX
63XX
64XX
65XX
66XX
67XX
70XX
71XX
72XX
73XX
74XX
75XX
76 XX
77XX

[T U O © T A S 1 N ¢ | Y [T T O [ 1}

014
014
014
014
015
015
015
015
016
016
016
016
017
017
017
017

0XX
1XX
2XX
3XX
0xx
1XX
2XX
3XX
0XX
1XX
2XX
3XX
0XX
1XX
2XX
3XX

* Example shown
above,

George L. Haller
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733
283
aa3
083
203
303
2933
203
283
233
203
2a3

003
0a3
2933
203
203
¥a3
083

243
283
043
703
293
233
2a3
a3
P03
203

an3

aan
fa2
aga
eas
aae
287
aie
213
214
217
026
923

926
@27
331
a32
235
836
241

Qa2
Q44
q46
aar
351

as4
asT
260
363
Aae64

ae67

356
né66
125
111

240
120
370
260
110
As50
106
104

123
326
231
110
821
110
aaT

056
B 66
3087
a74
150
136
060
110
259
104

377

085
[d51%)

295

@26
A26
004
P04
831
@31
@85
P30
377
?67
@26
264

aaé

@a3

no3

@e3
a3

283

2063

a3
203

223

/
/DR
/

HALLER'S TUT DRIVER PROGRAM

/TUT WILL DISPLAY AS MEMORY IS
/BFING LOADED.

/

/MEMORY CAN BE DUMPED TO TVT BY
/STARTING PROGRAM AT LOCATION @42

/

/USE THE “RO”

/

KEY FOR A HALT

/PROGRAM RESIDES ON PAGE @3
/CHARACTFR STORAGE ON PAGE @5

/AND UP

/ o

ORG 003 @00

/ -,

INIT, LHI @5

LLI 200
NXCHRs OUT

12

KEYIN, INP 4

NDA

JFS KEYIN
LA

INL

JFZ AHEAD
INH

AHFAD, CAL
JMP NXCHR
/

OUTPT,s OUT
LCl @064
DFLAYs DCD
JFZ DELAY
bCcC

JFZ DFLAY
RET

/

DSPLYs LHI
LLI 00a
NXBYTs LAM
cel 377
JTZ DONF
CAL OUTPT
INL
JFZ
INH
AGAIN, JMP
/

DONF, 377
/

END

AGAIN

OUTPT

11

25

NXBYT

/SET PNTR TO PAGE @5

/SFT UP KEYBOARD
/INPUT FM KEYBOARD
/SET STATUS FLAGS
/1F NO CHAR GO BACK

/1F “L* NOT @ JUMP AHFAD
/1F “L" = Qs ADV “H"™

/G0 TO OUTPUT ROUTINE
/GFT NEXT CHAR FW KEYBD

/0UTPUT TO TVT
/LO0OP COUNTER
/TIME DELAY

/MEMORY DISPLAY ROUTINE
/SET PHTR

/1S CHAR A *"377" 7
/7HALT IF CHAR IS 377"
/1IF NOT ®377"
/0UTPUT TO TUTs
/ADVANCFE PNTR(S)

THEN

/0UTPUT NFXT CHARACTER

/HALT « END OF ROUTINE



9 volts Test leads

+ — ' AUDIBLE CONTINUITY
? e ? TESTER
22K 10 uf/15v
d ‘
O X
. I 6,»__ 15 ohms
39K
—— .01
T uf 5 ohms
.01 uf

1

IC is 555 Timer
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.
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MR, CALDVWELL®S CIRCUIT CONTINUITY TEFSTER
P




MORF POUTINFS FOR THF SCFLEI INTFGRATFD CIRCHIT TESTFR PERIPHERAL

IN THF APRIL, 1975 ISSUF OF *THF SCELBI COMPUTFR DIGEST AND ''SFR'S
BULLETIN™ AN INTFGRATFD CIRCUIT TESTER WAS DFSCRIBFD, SFUFRAL SAMPLF
ROUTINFS FOR DRIVING THE TFSTER TO TEST COMMON TTL DEUICES SUCH AS THE
TAAA AND 7442 DFUICFS UFRE PROUIDFD IN THAT ARTICLFe 1IN THIS ISSUEs VWF
ARF PRFSFNTING SEUFRAL MORF ROUTINES FOR OTHFR TYPFS OF TTL DEVICFSe

THE FIRST ROUTINE TO BE PRFSENTED HFRE IS FOR THF TYPF 74@4 TTL IN=-
UFRTER PACKAGEs A DIAGRAM OF THF DFVICE AND IT®*S PIN ASSIGNMENTS ARE
SHOWN BFLOWe THF DFUICF IS SIMPLY A PACKAGE OF SI1X TTL INUVERTERSe THE
FOLLOWING ROUTINF WILL TEST THF DFVICE AS WELL AS IT®S “OPEN COLLECTOR"™
EQUIVALENTS SUCH AS THF 741 6

FOR THI1S DEUVICF, POWER SHOULD BE CONNECTFD TO TFST POINTS 7 (COMMON)
AND TP16 (¢S5 UOLTS)e RFEMEMBER TO LEAVE SWITCHES 7 AND 16 OPEN FOR THE
POWER CONNECTION POINTSe SWITCHES 1ls 35 Ss 11, 13 AND 15 ON THE TESTER
SROULD BE “ON* (CLOSED) TO PROVIDE INPUTS TO THE DEVICE UNDER TESTe ALL
OTHFR SWITCHES SHOULD BE "OFF" (OPEN).

CHEHED LR
SRR
>l

17112

/
/7404 14Ce TEST
/
ORG Q@8 270
900 278 016 0060 B7404, LBl 0 /SET TEST CNTR
200 272 066 250 DT4B4e LAl 250 /SEND 1°S TO INVERTER 1,2,3
208 274 121 ouT 10
980 275 101 INP @ /GET RESULTS (@)
208 276 QG4a 124 NDI 124 /TEST
00g 308 110 350 @080 J¥Z BAD .
800 303 006 052 LLAI S2 /SEND 1| TO INVERTER 4,5,6
003 3985 123 ouT 11
A0 366 163 INP 1 /GET RESULTS (@)
99@ 307 Q44 124 ND1 124 /TEST
600 311 118 358 806 JFZ BAD
P32 314 006 900 LAl @ /SEND 0 TO INVERTERS 1,2,3
2000 316 121 ouUT 10 )
088 317 101 INP @ /GET RESULTS (1)
000 328 Q44 124 NDI 124 /TEST
280 322 0S4 124 XR1 124
020 324 116 350 008 JFZ BAD
8098 327 123 QuUT 11 /SEND @ TO INUVERTERS 4,5,6
206 330 103 INP 1
2ag 331 Qa4 124 NDI 124 /TEST
08@ 333 @54 124 XR1 124
993 335 110 350 90@ JFZ BAD
0680 340 0106 INB /SEE IF TEST IS FINISHED

008 341 110 272 208 JFZ D7404



a0
aag
2401%)
1] ]

“OPEN COLLECTOR™ EQUIVALFNTS SUCH AS THF 7417,

344
345
350
351

[=1>1%)

104 27@ 66a

377

164 270 000

ALDONE, ©
JMP B7404
BADs, 377

JMP BT7404
END

/DUT PASSED = LIGHTS OUT

/DUT FAILED = LIGHTS ON

A VFRY SIMILAR PROGFAM CAN BF USFD TO TEST 7487 "BUFFERS™ AND THFIR

FOR THF FOLLOVING PRO=-

GRAM LFAVF THE SVITCHES AND POWER CONNFCTIONS FXACTLY AS FOR THE PRE=

VIOUS PROGRAM FOR 7464 DEVICFS AND SUBSTITUTE THF FOLLOWING TESTER PRO=-:
GRAM, )

ea1
201
891
801
201
8ol
881
281
081
801
201
ea1
801
881
8e1
eo1
2a1
@s1
201
es1
801
801
801
801
ea1
P01
601
881

“NAND™

130

132
134
135
136
140
142
145
147
158
151

153
185
160
162
163
164
166
171

172
173
175
200
2081

2084
205
210
211

oae
258

124
124
210
e52

124
124
210
880

124
210

124
219
132
136

138

@al

aal

001

241
201
0081

aa1

BT4al7,

/
/7417 14Coe
/

TEST

ORG 201 134

LBI1
D7417s LAIL
ouT 19
INP @

NDI 124
XR1 124
JFZ BAD
LAl 52
ouT 11
INP 1

NDI 124
XRl 124
JFZ BAD
LAL ©

ouT 12
INP ¢

NDI 124
JFZ BAD
ouT 11
INP 1

NDI 124
JFZ BAD
INB

JFZ DT417
ALDONE, @
JMP B7417
BAD, 377
JMP B7417
END

]
250

/SET TEST CNTR
/SEND 1°S TO BUFFERS 152,3

/GET RESULTS (1)

/TEST

/SEND 1 TO BUFFER 4,556
/GET RESULTS (1)

/TEST

/SEND @ TO BUFFER 1, 2 & 3

/GET RESULTS
/TEST

(2)

/SEND @ TO BUFFER 1, 2 & 3
/GET RESULTS (@)

/TEST

/SEE IF TEST 1S FINISHED
/DUT PASSED = LIGHTS OUT

/DUT FAILED - LIGHTS ON

THF NEXT PROGRAM IS FOR TESTING THF TYPE 7418 TRIPLF THREF=INPUT
GATE,

A DIAGRAM OF THF DEVICE VITH IT®*S PIN ASSIGNMENTS IS 1L~
LUSTRATED HFREt




/
/T41A 14Ce TEST

/
ORG ARG 364
AAA 360 Al6 AAB B741¢, LBl 400 /SFT TFST CNTR
303 362 0AAE6 374 PT41G, LAL 370 /SEND 111 TO GATES 142,3
@29 364 121 ouT 19
AR 3RS AA€ AT2 LAI @72
aaa 36T 123 onT 11
aQa 370 101 INP 2 /GFT RFSULTS FM #2 (@A)
aaa 371 Qa4a Any NDI @04 /TEST
@@ 373 110 116 @01 JFZ BAD
ana 376 103 INP 1 /GFT RFSILTS FM 1 8 3 ()
a08@ 37T Qaa 104 NDI 1a4 /TEST
g3l aa1 110 116 A0l JFZ BAD
ad1 ans QA6 3IAD LAl 3¢0 /SEND 1108 TO GATES 1,2,3
Al a6 121 ouT 18
aa1 @07 Qa6 B60 LAl 2¢O
ea1 a1l 123 ouT 11
a1 a1 181 INP @ /GFT RESULTS FM #2 (1)
001 @13 Qaa Q04 NDI @e4
091 @15 @asS4 804 XR1 Q04 /TEST
901 a17 110 116 Aol JFZ BAD
aa1 a22 163 INP 1 /GET RESULTS FPM 1 & 3 (1)
8a1 A23 Qa4 104 NDI 104
7Ad1 025 @A%4 toa XRI 104 /TEST
a1 @27 110 116 @31 JFZ BAD
ARl 932 QA6 250 LAl 25@ /SEND 161 TO GATES 1,2,3
Aaa1 &34 121 ouT 19
231 A35 QAAc AS2 LAl as52
aa1 a37 123 ouT 11
201 a40 101 INP 9 /GET RESULTS FM #2 (1)
A2l 04l Aaa AQa NDI 004
a1 643 054 404 XR1 @@da /TEST
a1 645 110 116 601 JFZ BAD
@81 asa 103 INP | /GEFT RESULTS FM 1 & 3 (1)
A1 O51 @Gaa 104 NDI 164
2001 AS3 0S54 104 XR1 104 /TEST
aa1 455 110 116 aal  JFZ BAD .
041 G602 0Ae 132 LAI 1306 /SEND @11 TO GATES 1,52,3
a1 ae2 121 nuT 104
281 A3 BOE 032 LAI @32
a1 a6s 123 ouT 11t
a6l 666 101 INP @ /GET RFSULTS P # 2 (1)
Q31 A67T Qa4 204 NDI aaa
331 @71 0854 004 XR1l 0Ada ) /TEST
Q21 673 11@ 116 @Al  JFZ BAD
a1 876 103 INP | /GFT RESULTS FM t & 3 (1)
AA1 ATT B44 134 NDI 104
Aal 141 0S4 164 XRI 104 /TFST
808! 183 110 116 001 JFZ BAD
na1 186 010 INB /SEE IF FINISKFD
281 187 11@ 3¢2 agad JFZ D7410
201 112 Qoo ALDONE, @ /DUT PASSED = LIGHTS OoUT
@31 113 1904 360 A0 JMP B7410
a1 116 377 BAD, 377 /DT FAILFD = LIGHTS ON
201 117 104 360 @00 JMP R7410
/
END



WHEN USING THE 7418 TFSTER PROGRAM SHOWUN ON THF PRFUIOUS PAGE POWER
IS CONNECTED TO TP 7 (COMMON) AND TP16 (+S UOLTS)e SWITCHES 1, 2, 3, 4,
12, 13, 14 AND 15 ARF "“ON" (CLOSED) TO PROVIDE INPUTS TO THF DFVICF
UNDER TESTe ALL OTHER SWITCHFS ARF "™OPFN" (OFF),

THE FINAL TFSTFR PROGRAM TO BE ILLUSTRATED IN THIS ISSUE IS A MORE
COMPLICATED ONE THAN THF ONFS ILLUSTRATFD FOR GATES, INUFRTFRSs, AND
BUFFERSe THIS PROGRAM IS FOR TESTING A "FLIP=FLOP™ DFUICEe SUCH A DF-
VICE MUST BE “CLOCKED™ ON ONF PIN WHILF A SIGNAL "INPUT™ 15 APPLIED TO
ANOTHER, AND THFN A TEST MADE TO ASCERTAIN THAT THF “OUTPUT™ FROM THE
DEVICE 1S PROPER AFTFR THE “CLOCKING™ HAS OCCUREDe THF PROGRAM TO BE
ILLUSTRATED IS FOR A TYPF 7474 DUAL FLIP-FLOPe. A DIAGRAM ILLUSTRATING
THE PIN ASSIGNMFNTS FOR THE DEVICE 1S5 SHOUN NEXT.

IN ADDITION TO THE “CLOCKING* MODE OF A STANDARD "FLIP«FLOP,"™ THIS
DEVICE ALSO HAS “PRESET™ AND “CLEAR™ SIGNALS THAT MAY BE USED TO CONDI~-
TION THE OUTPUT SIGNALe THF FOLLOVWING PROGRAM ALSO TESTS THAT THE “PRE-
SET™ AND "CLEAR" LINES OPERATE PROPFRLY,. )

. TO OPERATE THF FOLLOWING PROGRAM, POWER TO THE "DUT* IS PROVIDED AT
TP 7 (COMMON) AND TP 16 (+5 UDLTS)e SVITCHFES s 25 3» 4» 12, 13, 14 AND
15 ARE TURNED *ONe” ALL OTHFR SWITCHES SHOULD BE “OFFe"” THE READER MAY
NOTICE THAT THE ROUTINE UTILIZES A NUMBER OF SUBROUTINEFS TO REDUCE TKE
TOTAL AMOUNT OF MEMORY SPACE USED BY THE PROGRAM.

/
/77474 1«Ce TEST PROGRAM
/
ORG 664 @400
034 008 016 820 ‘BT474, LBl & /SET TEST CNTR
084 @802 866 220 D7474s, LAI 22@¢ /SET D = @
064 0684 121} ouT 10
604 865 @06 260 LAI 268 /CLOCK IT IN
@34 @87 106 136 864 CAL ONENOT
964 812 006 320 LAl 320 /SET D = 1
904 014 121 ouT 1@
664 615 ©8B6 368 LAl 360 /CLOCK 1T IN
084 017 166 116 9684 CAL ONETRU
884 622 086 163 LAl 168
@04 024 121 oUT 1@
@84 825 Q86 360 LAl 368 /NEGATIVE PULSE ON CLEAR LINE
@84 027 166 136 994 CAL ONENOT
0084 @832 086 340 LAl 348
@84 834 121 ouT 16
84 035 @066 368 LAl 360 /NEGATIVE PULSE ON SET LINE
964 @37 106 116 834 CAL ONETRU
084 G42 @86 622 LAl @22 ) /SET D= O
884 044 123 ouT 11

-9 -



ag4a
aa4a
aaa
aa4a
ad4
204
294
284
284
aaa
aa4
gaa
a4
204
204
804
ad4
204
asaa
aa4
@204
284
204
204
ova
@aa
@04
204
034
204
084
204
a4
2064
@aa
284
004
Qas
204
gaa
Q04
204
884
884
204
e84
aaa
804
284
2a4
aaa
aga
204
Q34
204
a4

245
aav
as2
254
A55
257
@62
64
365
a67
872
aT4
375
aT?
182
183
196
187
112
113
116
117
120
122
124
127
130
132
135
136
137
140
142
145
146
150
152
155
156
157

162
165
166
179
172
175
176
177
200
202
204
287
219
212
218

aa6
106
006
123
2a6
186
006
123
a6
186
286
123
a6
186
@aia
110
200
104
377
164
121

101

844
854
119
101

Bay
110
aaT
121

141

244
110
101

244
054
1te
6aT
123
183
aaq
110
183
Ga4
854
110
aar
123
183
844
@54
110
183
Ba4
110
a7

A32
156
226

836
176
834

a36
156
216

a36
176

ag2
0ee

a0e

010
210
112

a04
112

410
112

004
004
112

1%
112

100
100
112

040
Qag
112

100
112

oea

204

aa4

204

204

284

204

204

e84

204

204

204

284

204

884

832
TWONOT
226

11

836
TWOTRU
B34

11

836
TWNOT
Al1é6

1t

a36
TWOTRU

DT474

ALDONE, @

JMP

BAD,

JMP

B7474
377
B7474

ONETRUs OUT

INP
NDI
XR1
JFZ
INP
NDI1
JFZ
RET

%)

010
o110
BAD
2

004
BAD

ONENOT, OUT

INP
NDI
JFZ
INP
NDI
XR1
JFZ
RET

)

e18
BAD
)

0ada
@84
BAD

TWONOT, OUT

INP
NDI
JFZ
INP
NDI1
XR1
JFZ
RET

1

040
BAD
1

180
100
BAD

TWOTRU, OUT

INP
NDI
XR1
JFZ
INP
NDI
JFZ
RET
/

END

1

Q40
40
BAD
1

180
BAD

/CLOCK IT IN
/SET D= }

/CLOCK IT IN

/NFGATIVE PULSE ON CLEAR LINE

/NEGATIVF PULSF ON SET LINE
/SEE 1F FINISHED TEST

/DUT PASSFD - LIGHTS OUT
/DUT FAILFD - LIGHTS ON

10
/GET RESULTS
/Q = 1
/GN = @
10
/JHOW Q = @
/AND QN = |
11
/Q = @
70N = |}
11

/0 = |

/QN = @

10 -~



LBL
LBM

LCA
LCB
LceC
LCD

LCH
LCL
LCM

Lpa
LDB

LDD

LDE
L.DH

LLL

3¢0
301
3a2
383
384
305
386
3e7

3ia
311

312
313
31a
315
316
317

326

322
323
324
328
326
327

334
331
332
333
33z

336
337

340
341
342
343
3aa
34s
346
3a7
3sg
asi
3%2
353
3%4
3ss

357

366
361
362
363

368
366
367

LMA

LMC
LMD
LME
LMK
L™L

LAl
LBI
LC?
LDI
LEl
LHI
LL:
L¥I

ADA
ADB

ADD
ADE
ADH
ADL
ADM

ACA
ACB
ACC
ACD
ACE
AcH
ACL
ACHM

sua

suc
SUD
SUE
SUHR
SUL
suUM

379
371

372
373
374
375
376

aeeé
216
026
636
a6
as56
266
876

210
820
230
gad
658
860

e11
a21
231
aal
251
a6l

2080
201

282
283
204
285
286
207

210
211

212
213
214
215
216
217

228
221
222
223

224.

225
226
227

DDD
DpD
DDD
pDD
pDD
DDD
DDD
pDD

SBA
SBB
SBC
SBD
SBE
SBH
SBL
sBM

CPA
CPB
CPC
CPD
CPE
CPH
CPL
CPM

NDA
WDB
NDC
NDD
NDE
NDH

NDM

ORA
ORB
ORC
ORD
ORE
ORH
ORL
ORM

XRA
XRB
XRC
XRD

XRH
XRL
XRYM

ADI
ACI
sul
SBI
NDI1
XR1
ORI
crl

RLC

230
231

232
233
234
235
236
237

270
271

272
273
274
275
276
277

249
241

242
243
244
248
246
247

268
261
262
263
264
263
266
267

250
251
252
253
254
255
256
257

eaa
814
@24
834
o4aa
254
B 64
a7a

ea2
a12
e22
a32

200
801
a7

pDD
313} ]
DDD
DpDD
pDD
DpDD
pDD
DpDD

RET

RFC
RFZ
RFS

RTC
RTZ
RTS
RTP

JMP

JFC

JFS
JFP
JTC
JTZ
JTS
JTP

CAL

RST
RST
RST
RST
RST
RST
RST
RST

INP
INP
INP
NP
INP
INP

ouT

ouT
ouT
our
ouT

ouT

axXT

oe3
213
023
233
aa3
253
a63
273

1Xa

100
11¢
128
130
148
156

170

1Xé

182
112
122
132
142
152
162
172

[}
2}
a
[}
e
[
e
[

RS- NARVE -

1

e
1
2
3 1
4
5 1

LLL

LLL
LLL
LLL
LLL
LLL

LLL

LLL
LLL

LLL

LLL
LLL
LLL
LLL
LLL
LLL
LLL
LLL

6%
15
25
35
4%
55
65
75

101
183
168

a7
11
13

121
123
125
127
131

135
137



1l SPECIAL FEATURE

AN IMPROVED TAPE READ/WRITE PROGRAM FOR THE SCELE!l TAPE INTERFACE

SGCELE

1T WAS RECENTLY DECIDED TO DEVELOP AN IMPROVED GENERAL PURPOSE TAPE
READ AND WRITE PROGRAM FOR THE SCELBI TAPE INTERFACE. THE OBJECTIVE WAS
TO DEVISE A PROGRAM THAT WOULD HAVE GENERAL PURPOSE APPLICATION INSTEAD
OF USING VARIOUS VERSIONS FOR DIFFERENT TYPES OF PROGRAMS AS HAS BEEN
THE CASE IN THE PAST. ONE GOAL OF THE DEVELOPMENT EFFORT WAS TO HAVE
THE ENTIRE PROGRAM FIT ON A SINGLE 1702 TYPE PROM SO THAT IT COULD SERVE
AS A GENERAL PURPOSE UTILITY ROUTINE FOR A VIDE VARI ETY OF PROGRAMS.
PLACING THE PROGRAM ON A PROM, AS THE READER KNOWS, GIVES A SYSTEM IN-
STANT CAPABILITY AS SOON AS THE COMPUTER IS POWERED UP. THE PROGRAM DE-
SCRIBED HERE HAS BEEN DESIGNATED AS THE NEVW STANDARD TAPE READ/WRITE
PROGRAM FOR THE SCELBI TAPE INTERFACE. IT IS BEING PRESENTED FOR THE
BENEFIT OF ALL PREVIOUS SCELBI TAPE INTERFACE OWNERS .

THERE ARE NUMEROUS NEV FEATURES IN THE TAPE RFAD/WRITE PROGRAM AS
WILL BE EXPLAINED SHORTLY. FIRST», HOWEVER., A REVIEV OF THE GENERAL OP-
ERATION OF PREVIOUS SCELBI TAPE PROGRAMS 1S IN ORDER.

AS SCELB! TAPE INTERFACE OWNERS KNOW, THE SCELBI TAPE INTERFACE,
WHEN IN THE WRITE MODE, ACCEPTS FOUR “DATA™ BITS FROM THE COMPUTER AT A
TIME. THE INTERFACE THEN ADDS A "START" BIT AND SENDS THE START BIT AND
FOUR DATA BITS AS ONE SERIAL GROUP. TO SEND A COMPLETE EIGHT BIT WORD
THUS REQUIRES TWO WRITE OPERATIONS OF THE INTERFACE. FOR EXAMPLE, FIRST
THE FOUR MOST SIGNIFICANT BITS OF A WORD ARE SENT TO THE INTERFACE, THEN
THE FOUR LEAST SIGNIFICANT BITS.

IN THE RECEIVE MODE, THE TAPE INTERFACE RECEIVES DATA ASYNCHRONOUS -
LY. AS THE TAPE 1S READ BACK, THE INTERFACE SEARCHES FOR A “START" BIT
AND VHEN ONE IS DETECTED, A SOFTWARE ROUTINE 1S UTILIZED TO SAMPLE THE
NEXT FOUR UNITS OF TIME FOR THE FOUR DATA BITS IN A GROUP. THIS SEQUEN-
CE IS REPEATED TWICE FOR EACH FULL EIGHT BIT WORD THAT 1S RECEIVED TO BE
PLACED IN THE COMPUTER'S MEMORY.

THE NEW TAPE RFAD/WRITE PROGRAM DOES NOT, OF COURSE, ALTER THE BASIC
OPERATION OF THE TAPE INTERFACE AS IT HAS BEEN DESCRIBED IN THE PREVIOUS
TY0 PARAGRAPHS. HOWEVER, THE GENERAL “FORMAT" OF HOW DATA IS SENT TO
AND RECEIVED FROM THE TAPE UNIT HAS BEEN ALTERED.

IN PREVIOUS TAPE RFAD/WRITE VERSIONS, DATA TO BE TRANSMITTED TO THE
TAPE UNIT WAS FORMATTED IN SEVERAL WAYS DEPENDING ON THE TYPE OF PRO-
GRAM BEING USED. FOR INSTANCE, IN THE BASIC TAPE READ/WRITE VERSION.
YHEN A PERSON WANTED TO WRITE DATA TO THE TAPE UNIT, THE OPERATOR SET UP
CPU REGISTERS "H&L'" TO THE STARTING ADDRESS OF THE DATA BLOCK IN MEMORY,
AND CPU REGISTER "E" TO A "WORD COUNT" VHICH INDICATED THE NUMBER OF
CONSECUTIVE WORDS THAT WERE TO0 BE WRITTEN. THE BASIC PROGRAM LIMITED
EACH WRITE OPERATION TO ONE PARTICULAR PAGE IN MEMORY. THE PROGRAM
WOULD THEN SEND THE DATA TO THE TAPE UNIT BY SPLITTING FACH WORD IN HALF
T0 BE COMPATIBLE WITH THE TAPE INTERFACE. AS FACH MEMORY WORD WAS PRO-
CESSED, THE TAPE WRITE PROGRAM COMPILED A "CHECK SUM" BY ADDING UP THE
VALUE OF ALL THE "WORDS"™ SENT AND AT THE END OF THE PROGRAM IT VOULD
SEND THE TWO'S COMPLEMENT OF THAT CALCULATED VALUE AS THE LAST “WORDY
OF THE STRING OF DATA. IN THE READ MODE, THE OPERATOR WOULD AGAIN SET
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CPU REGISTERS *“HEL" TO THE STARTING ADDRESS VHERE DATA WAS TO BE LOADED,
AND PLACE THE WORD COUNT IN REGISTER "E.'" THE READ PROGRAM WOULD THEN
READ BACK THE DATA, COMBINING THE GROUPS OF FOUR BITS INTO EIGHT BIT
GROUPS FOR STORAGE IN MEMORY WORDS. IT ALSO CALCULATED A "CHECK SuM"
AS DATA WAS READ AND AT THE END OF A STRING OF DATA CHECKED TO SEE IF
THE DATA HAD BEEN READ CORRECTLY BY ADDING THE Tw0'S COMPLEMENT VALUE
RECEIVED AS THE LAST "WORD" TO THE VALUE IT CALCULATED AS DATA WAS READ
AND CHECKING TO SEE THAT THE SUM WAS ZERO.

IN THE "BLOCK" FORMAT TAPE READ WRITE PROGRAM, THE USER FIRST SET
UP THE STARTING PAGE IN REGISTER “H" AND THE NUMBER OF PAGES TO BE PRO-
CESSED IN CPU REGISTER "E." THIS PROGRAM ALLOVWED MULTIPLE PAGES OF
DATA TO BE PROCESSED AT ONE TIME AND ALSO USED A CHECK SUM TECHNIQUE BUT
IT HAD A DRAV BACK OF REQUIRING FULL PAGES TO BE WRITTEN 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 COUNT"™ AND CHECK SUM WAS UTILIZED, BUT NOW THE
TAPE WAS AUTOMATICALLY FORMATTED SO THAT THE FIRST TwO WORDS IN A "FILE"
ON A TAPE WERE TAKEN TO BE AN "ADDRESS"™ AND THE THIRD WORD WAS A "WORD
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 TAPE INTERFACE HAD A DIFFERENT TYPE OF FORMAT RESULTING IN A
PROLIFERATION OF TAPE READ/WRITE PROGRAMS.

THE NEV SCELBI STANDARD TAPE RFAD/VRITE PROGRAM ESTABLISHES A FORMAT
THAT CAN BE USED BY A VIDE VARIETY OF PROGRAMS WITH WIDELY RANGING FUNC-
TIONS. THE KEY TO THE PROGRAM'S SUCCESS HAS BEEN THE DEVELOPMENT OF A
FORMAT FOR PLACING DATA ON THE TAPE WHICH IS EXPLAINED BELOV.

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 SIGNIFIGANT TO LEAST SIGNIFICANT BITS AS SHOWN:

IN THE NEW TAPE FORMAT, EACH GROUP OF EIGHT BITS FROM THE COMPUTER
1S SPLIT INTO TWO GROUPS OF FOUR BITS (A MOST SIGNIFICANT HALF AND A
LEAST SIGNIFICANT HALF). THEN A NEw WORD OF EIGHT BITS 1S FORMED BY
ADDING FOUR BITS OF INFORMATION TO THE RIGHT OF EACH “HALF” OF THE ORI-
GINAL EIGHT BIT COMPUTER WORD. THESE FOUR BITS OF INFORMATION ARE USED
TO DIRECT THE OPERATION OF THE TAPE UNIT AS VILL BE EXPLAINED SHORTLY.
FOR NOW, ONE CAN VIEW THE ORIGINAL FORMAT OF AN EIGHT BIT WORD BEING
SPLIT IN HALF AND COUPLED TO FOUR “INFORMATION" BITS SO THAT THE ORIGI-
NAL DATA WOULD APPEAR AS:

P H L T 7 6 5 4

P - - = 3 2 1 0

THUS, WHAT VAS ORIGINALLY AN EIGHT BIT DATA WORD IS TRANSFORMED IN-
TO TWO EIGHT BIT WORDS. FEACH NEW EIGHT BIT WORD CONTAINS FOUR BITS OF
THE ORIGINAL DATA AND FOUR NEV "STATUS" BITS ARRANGED AS SHOWN.
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THE "STATUS"™ BITS SHOWN IN THE PPEVIOUS ILLUSTRATION CARRY THE
FOLLOWING INFORMATION:

THE *'P" POSITION IS USED AS A PARITY BIT. THIS BIT IS
SET BY THE WRITE PROGRAM SO THAT A GROUP OF EIGHT BITS
IS ALWAYS "“EUVEN PARITY." THAT IS, THERE WILL BE AN
EVEN NUMBER (0, 2, 4, 6 OR 8) BITS IN THE LOGIC "ONE"
STATE.

THE "H" BIT 1S SET TO A ONE IF THE "DATA BITS" ARE TO
CONTAIN A. H1 G H ADDRESS (PAGE).

THE L' BIT IS SET TO A ONE IF THE “DATA BITS"™ ARE TO
CONTAIN A L 0 w ADDRESS.

THE “T" BIT 1S SET TO A ONE TO SIGNIFY "TRAILER"™ CODE.
TRAILER CODE SIGNIFIES THE END OF A TAPE “FILE" AND
THE "DATA BITS" IN THE GROUP WILL BE IGNORED.

IF NEITHER THE "H," "L.," OR "T" BIT 1S 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 WOULD QEQULT IN
INFORMATION BEING WRITTEN ON THE TAPE AS FOLLOWS:

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

DATA BITS = LOV ADDRESS

DATA BITS DATA

DATA

X 0 0T 7T 6 S5 4
DATA BITS = DON'T CARE
X 0 0 0 3 2 1 O

THIS FORMAT OFFERS SEUVERAL NICE FEATURES. FOR ONE, IT ALLOWS THE
WVRITING OF TAPES THAT WHEN READ BACK IN WILL AUTOMATICALLY READ DATA
INTO THE CORRECT MEMORY ADDRESSES WITHOUT ANY "INITIALIZATION" PROCED-
URES. FOR ANOTHER., ERROR CHECKING IS ACCOMPLISHED ON A BYTE-BY-BYTE
BASIS. THUS» I!F AN ERROR 1S DETECTED, THE PROGRAM CAN BE STOPPED IM-
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MEDIATELY INSTEAD OF HAVING TO WAIT FOR AN INTIRE PROGRAM TO BE RFEAD IN
ONLY TO FIND BY A CHECK SUM TECHNIQUE THAT AN ERROR OCCURED. THIRD, BY
DEVELOPING THE OVER ALL PROGRAM AS A SERIES OF SUBROUTINES, THE PROGRAM
ALLOVS CONSIDERABLE FLEXIBILITY AS WILL BE ILLUSTRATED.

FOR INSTANCE, BY REFFRRING TO THE PROGRAM LISTING WHICH IS PRESEN-
TED AT THE END OF THIS DISCUSSION, (THE LISTING SHOWS THE PROGRAM AS IT
WOULD APPEAR RESIDING ON PAGE 17), ONE CAN SEE A GROUP OF SUBROUTINES
IN THE YRITE SECTION.

THE FIRST SUCH SUBROUTINE, LABFLED "WLEAD,'" SIMPLY STARTS THE TAPE
RECORDER'S MOTOR AND PROVIDES FOR ABOUT A THREE SECOND DELAY BEFORE THE
ROUTINE IS EXITED. THIS SUBROUTINE WOULD BE CALLED WHEN ONE WANTED TO .
START A NEW TAPE "FILE." AS SCELBI TAPE INTERFACE OWNERS KNOVW, WHEN THE
TAPE UNIT IS NOT TRANSMITTING DATA, IT WILL WRITE ALL "ZEROS"™ SO USING
THIS SUBROUTINE WOULD EFFECTIVELY CAUSE ABOUT THREE SECONDS OF "LEADER"
(ALL ZEROS) CODE TO BE WRITTEN ON THE TAPE.

THE NEXT SUBROUTINE STARTING AT LOCATION 010 AND LABELED “WADDR™
IS A SUBROUTINE THAT WILL WRITE THE CONTENTS OF THE "H" AND "L" REGI-
STERS IN THE CPU ONTO THE TAPE IN THE DESCRIBED FORMAT. THE "H"™ STATUS
BIT WILL BE SET WHEN THE "PAGE" ADDRESS IS WRITTEN, AND THE "L* STATUS
BIT WILL BE SET WHEN 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 ONLY WANTS TO WRITE A NEW "LOY" ADDRESS BYTE!
THUS, TO SEND ADDRESSING INFORMATION OUT T0 THE TAPE UNIT ONE MERELY
HAS THE CALLING ROUTINE SET UP “H & L™ TO THE DESIRED ADDRESS (OR JUST
“L'" IF THAT OPTION IS DESIRED) AND CALLS THE "WADDR" SUBROUTINE.

THE NEXT SUBROUTINE SHOWN AT LOCATION 024 AND LABELED "WDATA" WILL
CAUSE THE CONTENTS OF CPU REGISTER "C" TO BE WRITTEN ON THE TAPE UNIT AS
A T"DATA™ WORD. THUS, TO WRITE A STRING OF LOCATIONS IN MEMORY AS DATA
ON THE TAPE UNIT, ONE JUST LOADS SUCCESSIVE WORDS INTO REGISTER "C" AND
CALLS THE "“WDATA"™ SUBROUTINE.

FOLLOWING THE "WDATA"™ SUBROUTINE AT LOCATION 036 IS A SUBROUTINE
LABELED "WTRAL." CALLING THIS SUBROUTINE WILL CAUSE THE PROGRAM TO
WRITE AN “END OF FILE" OR '"TRAILER CODE” BYTE TO THE TAPE UNIT AND STOP
THE TAPE UNIT'S MOTOR.

TO WRITE A CONTINVOUS BLOCK OF DATA FROM ONE ADDRESS IN MEMORY TO
ANOTHER HIGHER ORDERED ADDRESS VALUE, ONE CAN USE THE SUBROUTINE LABELED
“"WVRITE" SHOWN AT LOCATION 147. PRIOR TO CALLING THE "WRITE" SUBROUTINE
ONE HAS THE CALLING PROGRAM SET ™H & L™ TO THE STARTING ADDRESS OF THE
BLOCK OF DATA TO BE WRITTEN, AND "D & E" SET TO THE ENDING ADDRESS. THE
"WRITE” ROUTINE WILL THEN CALL ON THE PREVIOUSLY DESCRIBED ROUTINES IN
THE CORRECT ORDER TO WRITE A VARIABLE LENGTH "FILE."

OF COURSE, THERE ARE TIMES WHEN ONE DOES NOT WANT TO WRITE JUST ONE
CONTINUOUS BLOCK OF DATA, BUT MAY INSTEAD DESIRE TO WRITE A SERIES OF
VARIABLE LENGTH BLOCKS RESIDING IN DIFFERENT MEMORY LOCATIONS, WITHOUT
STOPPING THE TAPE UNIT. A TYPICAL EXAMPLE OF WHEN SUCH CAPABILITY IS
DESIRED IS WHEN ONE IS USING AN ASSEMBLER TO PRODUCE OBJECT CODE AT
VARIOUS LOCATIONS IN MEMORY. 1IN SUCH A CASE, ONE CAN CALL ON THE VAR~
10US DESCRIBED SUBROUTINES IN THE ORDER DESIRED. FOR INSTANCE, VWHEN-
EVER AN “ORG"™ STATEMENT WAS PROCESSED BY THE ASSEMBLER, ONE COULD CALL
THE *"WADDR" TO ALTER THE ADDRESSING INFORMATION. ONE COULD ALTERNATELY
WRITE NEW ADDRESSES FOLLOWED BY BLOCKS OF DATA FOR AS LONG AS NECESSARY
FOR THE ASSEMBLY PROCESS AND THEN TERMINATE THE FILE BY CALLING THE
“WTRALY SUBROUTINE. THERE ARE OTHER TYPES OF PROGRAMS WHERE SUCH FLEXI-
BILITY IS DESIRED.
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OF COTRSE, IF ONE HAS CRITICAL APPLICATIONS WHERPE ONE DOES NOT FEEL
SECURE BY JUST USING “PARITY" ERROR CHECKING, ONE CAN HAVE A CALLING
ROUTINE GENERATE A "CHECK SUM"™ OR OTHER ADDITIONAL ERROR CHECKING PROCE~
DURE AND WRITE THAT INFORMATION AS 'DATA" WHEN DESIRED. AN ADDITIONAL
ROUTINE WOULD THEN PROCESS THAT INFOPMATION AS DESIRED ON THE RECEIVE
SIDE.

FINALLY, ONE CAN FIND AT LOCATION 374 A ROUTINE CALLED "BWRIT."™
THIS ROUTINE WAS INCLUDED FOR “PROM" VERSIONS SO THAT A USER COULD MAN-
UALLY SET UP “H & L" AND "D & E" AND WRITE A “FILE" AS A “STAND ALONE"
FUNCTION.

OPERATION OF THE RECEIVE SIDE 1S SIMPLICITY ITSELF. ONE SIMPLY
CALLS THE SUBROUTINE "READ"™ AT LOCATION 210. OPERATION FROM THERE 1S
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 UNTIL A PARITY ERROR 1S DETECTED OR
A "TRAILER" CODE 1S DETECTED. UPON EXIT FROM THE “READ" ROUTINE CPU -
REGISTER “C" WILL CONTAIN ALL ZEROS IF NO FRRORS WERE DETECTED, OR ALL
ONES IF A PARITY ERROR OCCURED. ONE CAN THUS HAVE THE CALLING ROUTINE
CHECK TO SEE IF THE FILE READ WAS "VALID." THE READ ROUTINE ALSO PRO-
VIDES FOR STARTING AND STOPPING THE TAPE UNIT'S MOTOR. NATURALLY, BE-
FORE USING THE READ ROUTINE ONE WOULD MANUALLY SET UP THE TAPE UNIT SO
THAT 1T WAS ON THE "LEADER'" PORTION AT THE BEGINNING OF A "FILE." THE
WSER MAY NOTE THAT THE READ PROGRAM INTRODUCES 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. THIS
TECHNIQUE ALSO ENABLES THE TAPE UNIT TO SKIP OVER ANY "GARBAGE" THAT CAN
EXIST BETWEEN THE END OF ONE FILE (VHEN THE TAPE UNIT 1S STOPPED) AND
THE BEGINNING OF THE NEXT FILE (WHEN THE TAPE UNIT 1S FIRST STARTED) SO
THAT THE PROGRAM CAN BE USED TO PROCESS A WHOLE SERIES OF CONSECUTIVELY.
WRITTEN “FILES."” (A FILE 15 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 FORMAT!) ‘ ;

FINALLY, JUST ENOUGH ROOM WAS PROVIDED IN THE PROM VERSION TO BE .
ABLE TO INCLUDE THE ROUTINE AT LOCATION 370 LABELED "BREAD." THIS ROUT-
INE MAY BE USED WHEN A UNIT IS INITIALLY POWERED UP TO ALLOW AN OPERATOR
TO READ IN TAPES. WHEN THIS ROUTINE 1S USED, THE OPERATOR SHOULD USE .
MANUAL METHODS TO CHECK THE CONTENTS OF CPU REGISTER "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 YIELDS., IN
DEVELOPING THE ROUTINES IT WAS FOUND THAT A SUBSTANTUAL IMPROVEMENT IN
THE READ ROUTINE ALLOWS INCREASED VARIATIONS OF THE TAPE UNITS SPEED TO
STILL BE RECEIVED PROPERLY AND THE PROGRAM MAY PROVIDE SUFFICIENT MARGIN
FOR USER'S TO EXCHANGE TAPES MADE ON DIFFERENT MACHINES WITHOUT HAVING
TO ALTER THE TIMING CONSTANTS OF THE PROGRAM. '

IN ANY EVENT», WE AT SCELBI HAVE FOUND THE OVER ALL PACKAGE TO BE

MOST SATISFACTORY AND THINK OUR PREVIOUS TAPE INTERFACE OWNERS VILL FIND
IT A CONSIDERABLE IMPROVEMENT.
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000
002
004
005
olo
010
o012
13
016
020
021

024
024
026
027
032
033
036
036
040
043
044
045
046
046
047
050
051

052
054
055
060
062
063
066
071

071

073
076
076
077
100
101

102
104
106
107
112
113
114
114
115
116
117
122
124
126
131

026
006
127
104

0lé
325
106
016
326
104

016
302
106
302
104

016

007

o12
o012
o012
o012
044
004
127
106
301
007

107
oz2
240
120
006
004
110
007

220
300

132
100

026
040

026
000
046
071

020
026

017

062
200

102
076

017
055

017
100

114

114
340
001
124

017

017

017

017

017

017

017

017
017

017

017

017

017

/
WYLFAD,
WLDl1,
ot 13
JMP DFL¥%S
/

WADDR, LBI
LCH
CAL
LBI
LCL
JMP
/
WDATA-» LBI
WDAT!» LAC
CAL rART!
LAC

JMP PART2
/

WTRAL, LBI
CAL YWDATI
XRA

ouT 13

RET

/

PART!» RRC
RRC

RRC

RRC

NDI 017
ADB
PCHEK.
ADI 200
SET1, LBA
CAL LSB
JMP MSB

/

PART2., NDI
JMP PCHEX
/
MSB,
RRC
RRC
RRC
LSB, NDI 017
LSBGO» ADI 100
ouT 13

CAL VAIT

LAB
RET
/
WVAIT,
RAL
NDA
JFS WAIT

LAI 340

ACCLP», ADI 001
JFZ ACCLP

RET

LAI 300

100

WDATI
040

WDATI

000

020

JTP

017

RRC

INP 3
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LCI 220.

/SETUP FOF 3 SEC DELAY
/SET READ STATUS
/START MOTOR

/TO DELAY ROUTINE

/SET ADDR STATUS CODE
/MOYE PG ADDR TO “C"
/WRITE PAGE ADDRESS
/SET LOW ADDR STATUS
/MOVE LOW ADDR TO “C"
/VRITE LOW ADDRESS

/SET DATA STATUS CODE
/MOVE “C'" INTO "A"™
/SEND STATUS & MSH
/RESTORE *"C*" TO “A"™
/SEND LSH

/SET TRAILER STATUS
/SEND TRAILER CODE
/CLEAR THE ACCUMULATOR

/5TOP THE MOTOR ‘

/POSITION MSH TO LSB'S

/MASK OFF RESIDUE
/ADD IN STATUS CODE
/PARITY OK IF EVEN
/ELSE MAKE IT EVEN
/SAVE IN REG "B"
/SEND DATA HALF
/SEND PARITY/STATUS

/MASK OFF RESIDUE
/FORM PARITY

/POSITION BITS

/MASK OFF LEFT PART
/SET WRITE STATUS
/VRITE TO TAPE

/LET TAPE WRITE
/RESTORE ORIG TO ACC

/CHECK TAPE STATUS
/MOVE BIT B6é TO B7
/SET FLAGS

/LO0P IF B7 IS ZERO
/SET DELAY CNTR VALUE
/FORM DELAY LOOP USING
/0ONLY THE ACCUMULATOR



017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017

017
017
017
017
017
o017
017
017
017
017
017
017
017
017
017
017
017
017
017
o017
017
o017
017
017
017
017
017
017
017
017
017
017
017

132
135
136
1at

142
142
143
146
147
147
152
155
156
161

162
163
166
167
170
173
176
201

204
205
206
207

210

106
021
110
007

011
110
007

106
106
327
106

273
110
306

150
106
104
106
060
013
050
007

026
106
106
130
330
106
130
044
340
313
303
002
002
002
002
044
204
330
301
oaa
150
002
002
100
383
104
002
100
363
102
373
106
104

142

132

142
000
010

024

173

201
204
155
036

060
002
312
305
312

305
017

360

160
276
266
218
307
215

20a
215

017

017

o117
017
o117

017

017

017
017
017
017

017
017
017

017
017

017

017
017
o017
017

017
017

/
DELYS,
DCC
JFZ DELXS

RPET

/

CEFLMOR, DCB

JFZ DELMOR

RET

/

WVRITE, CAL YLEAD
CAl. VADDR

WNEXT,» LCM

CAL VDATA

LAH

c®D

JFZ WMORE

LAL

CPE

JTZ WSTOP

WVMORE, CAL ADVHL
JMP UNEXT

VSTOP, CAL WTRAL
ADVHL, INL -
RFZ

INH

RET

CAL DELMOR

/

READ, LC1 060
CAL VLD!

RNEXT, CAL RCHAR
JFP REROR

LDA
CAL
JFP
NDIL
LEA
LBD
LAD
RLC
RLC
RLC
RLC
NDI
ADE
LDA
LAB
NDI
JTZ
RLC
RLC
JFC
LHD
JMP RNEXT
NOTPG», RLC
JFC RDONE
LLD

JHP RNEXT
RDATA» LMD
CAL ADUHL
JHMP RNEXT

RCHAR
REROR
017

360

160

RDATA

HOTPG
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/LONG DELAY LOOP
/FOPMED BY NESTING ONE
/COUNTER LOOP INSIDE
/ANOTHER (B INSIDE C)

/SHORT DELAY LOOP
/DECREMENT REG B UNTIL
/1T REACHES ZERC VALUE

/PROVIDE TAPE LEADER
/VRITE STARTING ADDRESS
/GET DATA ™ MEMORY
/WRITE DATA '

/°UT CURRENT PG INTO ACC
/COMPARE VITH "LAST” PAGE
/KEEP GOING IF NOT EQUAL
/PUT CURR LOCATION TO ACC
/SEE IF AT LAST LOCA
/WRAP IT UP ON MATCH
/ELSE ADVANCE MEMORY PHTR
/BA CONTINUEING TO WRITE
/PROVIDE TRAILER AT END
/ADVANCE LOV MEM PNTR
/RETURN IF LOV PNTR NOT “O"
/ADV PG PHTR IF RER°D

/SETUP FOR 0.5 SEC DELAY
/START MOTOR & DELAY
/READ MSH OF A BYTE
/ERROR IF ODD PARITY
/STORE TEMP IN REG “D"
/READ LSH OF A BYTE
ZERROR IF ODD PARITY
/STRIP OFF PARITY HALF
/HOLD IN “E™ TEMPORARILY
/SAVE *D*" 1IN "B™ TEMP
/RESTORE "D™” TO ACCMM

/MOVE LSB°S OVER TO MSH

/GET RID OF RESIDUE
/FORM COMPLETE BYTE

/SAVE 1IN REG "D*
/RESTORE STATUS TO ACC
/MASK OFF DATA & PARITY
/DATA WORD IF N0 STATUS
/HAVE STATUS

/KOVE TO TEST BY CARRY
/1F CARRY KOT “l," - JWiP
/SET PAGE ADDR IH REE “RE*
/FETCH NEXT BYTE F4 TAPE
/1S BYTE FOR LOV ADDR ?
/HAVE TRAILER IF HOT

/SET LOW ADDR IN REG *"L*™
/FETCH NEXT BYTE M TAPE
/PUT DATA INTO MEMORY
/ADVANCE MEMORY POINTER
/FETCH NEXT BYTE Fd TAPE



017
017
017
017
017
017
017
017
017
017

017 ¢

017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017
017

017

017
017
017
020
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*

026 377 RFROR, LCI 377
250 RDONE, XRA
127 ovT 13
007 RET

/
046 000 RCHAR., LEI 000
106 326 017 CAL BITS
106 326 017 CAL BITS
304 LAE
022 RAL
240 NDA
007 RET

/
026 004 BITS, LCI 004
107 START. INP 3
240 NDA
120 330 017 JFS START
107 INP 3
240 NDA
120 330 017 JFS START
616 037 LBI 037
106 142 017 CAL DELMOR
107 BIT, INP 3
044 200 NDI 200
204 ADE
032 RAPR
340 LEA
016 024 LBI 024
106 142 017 CAL DELMOR
021 DCC
053 RTZ
104 347 017 JMP BIT

/
000 000

/

ORrRG 017 370
106 210 017 BREAD, CAL READ
000 000

/
106 147 017 BWYWRIT, CAL WRITE
0600 000

/

/SET EFROR INDICATOR IN "E"
/FOUND TRPAILER MARKER
/CLR ACC & STOP MOTOR

/CLEAR WORKING REGISTER
/GET 4 LEAST SIG BITS

/GET 4 MOST SIG BITS
/RESTORE TO ACCUMULATOR

/& GET LAST BIT MM CARRY
/SET FLAGS AFTER ROTATE OP
/EXIT WITH INFO IN ACC

/SET A FOUF BIT COUNTER
/LOOK FOR A START BIT
/SET FLAGS AFTER INPUT
/LOOP ON A LOV BIT B7Y
/WHEN B7 GOES HIGH
/PERFORM A DOUBLE CHECK
/TC VERIFY A START EIT
/SET 1.5 BIT DELAY
/CALL DFLAY ROUTINE
/SAMPLE INCOMING BIT
/MASK OFF UNUSED BITS
/ADD TO PREVIOUS BITS
/SHIFT BITS TO MAKE RDY
/FOR NEXT INCOMING BIT
/SET | BIT DELAY

/CALL DELAY ROUTINE
/DECREMENT BITS COUNTER
/EXIT WHEN HAVE 4 BITS
/ELSE CONTINUE

/SPARE
/BOOT READ PROGRAM
/HLT

/BOOT WRITE PROGRAM
/HLT

SCELB! TAPE INTERFACE UNIT OWNERS WHO USE THE TAPE MOTOR CON-
TROL FEATURE WILL FIND THAT REMOVING THE MOTOR CONTROL PLUG FROM
THE TAPE UNIT JACK CAN CAUSE THE MOTOR CONTROL RELAY TO CHANGE

STATES.
MOVED OR INSERTED.,
THE RELAY.
CONNECT A SEPARATE

TAPE

THE SHIELD (GROUND) OF EITHER

READ

UNIT AND THE TAPE INTERFACE.

PLUG OR WRITE PLUG.

THE SOLUTION TO THE PROBLEM IS A SIMPLE ONE.
P ERMANENT
THIS WIRE CAN BE ATTACHED AT
THE CABLE FOR THE TAPE INTERFACE
THE OTHER END OF THE WIRE SHOULD BE AT-

THE REASON THIS CAN OCCUR 1S BECAUSE WHEN THE PLUG IS RE~
TRANSIENT SIGNALS CAN OCCUR THAT VILL TRIGGER

SIMPLY
GROUND WIRE BETWEEN THE

TACHED TO A SCREV THAT IS CONNECTED TO THE TAPE UNIT'S SIGNAL

GROUND.
RECORDING JACK.

OR TO THE COMMON SIDE OF THE MOTOR CONTROL.
A GOOD MEANS OF SECURING THE WIRE TO THE JACK 1S

EARPHONE, OR

TO INSERT A LOCKING OR FLAT VASHER UNDEP THE NUT THAT HOLDS THE
JACK IN PLACE AND SOLDER THE GROUND VIRE TO THE WASHER.
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WHAT IS A “RONTSTRAP LNADFPR* 9

SNHMF NFUCOMFRS TO THE FIFLD OF COMPIUTFRS HAUF WRITTEN TO ASK ARQUT
DEFIMITIONS OF VARIONS TFRMS THFY HAVF HFARD AROUT, ONF OF THF MOST
COMMON QUFSTINNS RFFFRS TO THF DEFINITION OF A “BOOTSTRAP LOADFR PRO~-
GRAMe*™ THF FOLLOWING IS A ERIFF DISCUSSION NN THE SURJECT.

THF TFRM “BOOTSTPAP LOADFR™ 1S SOMFUHAT NFEULOUS. IT CAN REFER TO
A VARIFTY OF PROGRAMS, EUT THF COMMON DFNOMINATOR AMONG THEM RELATES TO
THFE FOLLOWVING CONCFPTe A *“BOOTSTRAP LOADFR™ IS LITFRALLY A PROGRAM
THAT FNABLFS A COMPUTFP TO TSF ITSFLF TO LOAD IN A MORE POWFRFIY, PRO-
GRAMe THF UFRMACULAR ACTUALLY COMES FROM THF CONCFPT OF "LIFTING ONE=-
SFLF UP BY ONF'S OVN BOOTSTPRAPSY®

AS MOST RFADERS KNOW, WHFN A COMPUTEFR IS INITIALLY POWERED UP IT®S
MEMORY CIRCUITS WILL RF IN A STATE OF DISARRAYe. THF BINARY BITS THAT
MAXF. UIP FACH WORD IN MFMORY WILL BF IN FSSFNTIALLY RANDOM STATES OF
EITHER A LOGIC *1* OR *@,* 1IF A USFR WFPE TO PUT THF COMPUTER IN THE
“RUN®™ MODF IMMFDIATFLY FOLLOWING POWFR TURN-ON, IT IS HIGHLY UNLIKELY
THAT THF COMPUTFR WOULD DO ANYTHING USEFULe. THF RANDOM STATES OF THE
WORDS IN MFMORY WOULD BF INTFRPRETED AS COMPLFTFLY RANDOM INSTRUCTIONS
IF ANYTHING AT ALL.

THIIS, THE FIRST TKING THAT MUST BF ACCOMPLISHFD WHEN A COMPUTER IS
INITIALLY POYFRFD UP 1S TO PLACFE SOMF KIND OF PROGRAM INTO IT®S MEMORY.
FOR THE SMALL COMPUTER OWNER, THIS PROCESS'IS USUALLY ACCOMPLISHED BY
UTILIZING MANUAL METHODS TO “ADDRESS®™ INDIUVIDUAL WORDS IN MEMORY AND
PLACF SOMF DESIRED “INSTRUCTIONS® INTO THOSF WORDSe IN OTHER VORDS, TO
MANUALLY LOAD IN A “PROGRAM."

NOw, MOST PROGRAMS THAT NFED TO BF LOADED INTO MFMORY IN ORDER TO
HAVFE THF COMPUTER PERFORM SOMFTHING USEFUL ARF LIKFLY TO BRE OF CONSIDFRe-
ABLF LENGTHe THAT 1Ss THEY MAY CONSIST OF SFUFRAL HUNDRED TO SEUVERAL
THOUSAND INSTRUCTIONS. IT WOULD BF A RATHFR TEDIOUS PROCESS IF FACH
TIME ONE TURNED ON A COMPUTFR, THFY HAD TO MANUALLY “TOGGLF IN," SAY BY
CONSOLE SWITCHESs SFUFRAL THOUSAND INSTRUCTIONS INTO THE COMPUTER®S MFM=-
ORYe (SFUFRAL HUNDRED INSTRUCTIONS IS TFDIOUS FNOUGH1!)

NATURALLYs THERE IS A BETTER WAYe MOST COMPUTFRS ARE CONNECTED TO
1/0 CINPUT/OUTPUT) DEVICFS WHICH CAN BF U'SFD TO AUTOMATE THE PROCESS
OF "LOADING'" PROGRAMS INTO MFMORY = AS WFLL AS SFRUING AS A COWMMUNICA=
TIONS MFDIUM BETWEFN THF OPFRATOR AND A COMPUTER PROGRAM. HOWEUER,
THOSFE "1/0"™ DFVICFS THEMSFLUES REQUIRE SOME SORT OF “PROGRAM™ IN ORDER
TO EFFFCTIVELY COMMUNICATE VITH THF COMPUTERe HOW COMPLEX A PROGRAM =
AND THUS HOV LFNGTHY, GFNFRALLY DEPENDS ON WHAT KINDS OF FUNCTIONS ARE
GOING TO BF PFRFORMFD, )

A "BOOTSTRAP PROGRAM,*™ IN GENFRAL TERMS IS A “MINIMUM LENGTH* PRO-
GRAM THAT CAN BF PLACED IN MFMORY IN ORDFR TO ALLOW AN INPUT DEUVICFE TO
AUTOMATICALLY LOAD A MORF COMPLFX PROGRAMs OFTEN, IN ORDER TO SATISFY
THE NFFD FOP A MINIMUM LFNGTH PROGRAM, THF BOOTSTRAP LOADFR WILL NOT
FULLY UTILIZF THF CAPABILITY OF THE INPUT DEVICFe FOR FXAMPLF, THE INe
PUT DFUVICF MIGHT RF CAPABLF OF SENDING SAY FIGHT BITS OF INFORMATION IN
ONF. OPFRATION TO THE COMPUTFRe HOWFUFR, IT MIGHT RFAUIRF MORE INSTRUC-
TIONS IN A PROGRAM FOR THE COMPUTFR TO ACCFPT THF FIGHT BITS IN ONF OP-
FRATION THAN IF JUST ONE BIT WAS ACCFPTED PFR OPFRATION OF THF INPUT
DFVICEs THF TRADF-0FF MIGHT BF FOR INSTANCF, THF QVFR-ALL SPEED AT
WHICH THE INPUT DFVICF COULD OPFRATFe IT WOULD BF MUCH FASTER IF IT
USFD THF MODF WHFRF IT SFNT FIGHT BITS IN ONF OPFRATION INSTEAD OF JUST
ONE BITe ANODTHFR ARFA THAT IS OFTEN SACPIFICED IN USING A "BOOTSTRAP
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TLOADER®™ PROGRAM IS OFTEN RELATED TN WIFLRFE I MF4IRY PATA WILL BE LOADERD,
FOR INSTAMCF, AN INLIT PEUICF, HY GNF SCHEMF OF AYOTHER, MAY RE ARLE TO
LOAD UIRTUALLY ANY “ADDRFSKQ [N MFMORY RY, FOR INSTAMCF, SFADIHNG A SPF(G=-
IFIC *CODF* THAT WOULP CAUVSF THF COMPUTFR T ALTFP® THF ADDRFSS AT WHIGH
IT wAS DEPOSITING DPATA FROM THF DFUICE. KOWFUFR, ADDING THIS CAVAFILITY
OFTEN RFQUIRFS A MOFPF SOPHISTICATFD "LOADFR DPROGRAMG™ A “RONTSTRAD
LOADFR*™ MIGHT FLIMINATF THIS FFATIMFE TN SHORTEN THF DPROMBRAM HY ASSUMING
THAT WHATFUFR IS LOADFD WILIL RF DFPOSITFD IN A SPFCIFIC APFA IN MEMNORY
(THAT MIGHT RF DFTFRMINFD RY THF OPFRATOR®*S INITIALIZING COMMANDS) .

THUS, A4 "BOOTSTRAP LOADFR™ PROGPAM IS OFTFEFMN USFD TO FNAKLE THF CNVe
PITER TO “LIFT ITSFLF UP*™ FROM A VUFRY SMALL PROGRAM TN A M1'CH LARGFR
PROGRAMs A TYPICAL SFQUFNCE OF FUFNTS FOR GFTTING A COMPUTER OPFRATION=-
AL AFTFR POWFR TURN=ON MIGHT EE AS FOLLOWS:

1) POWER IS INITIALLY TURNED ONe MEMORY IS IN RANDOM STATE AND
COMPUTFR IS FSSENTIALLY "FINCTIONLFSS.*

2e) OPFRATOR USFS MANUAL CONSOLF SWITCHFS TO LOAD IW A “MINIMAL
LENGTH*" BOOTSTRAP LOADFR PROGRAMs THIS ROOTSTRAP LOADER PRO=-
GRAM WVILL PROVIDF SOME SORT OF "LOW=LFUFL' INFFFICIENT INPUT
CAPABILITY FROM AN INPUT DFVICE TO SPFFD UP THE PROGRAM LOAD-
ING PROCESS OUFR THAT ALLOWED BY MANUAL MEANS.

3e¢) THE *BOOTSTRAP LOADFR PROGRAM® 1S THFN USFD TO ALLOW THE INe
PUT DEVICE TO LOAD IWs FOR INSTANCEs A MUCH MORE EFFICIENT
“GENFRAL PURPOSE™ LOADFR PROGRAM, THIS GFNFRAL LOADFR PRO=-
GRAM 1S TYPICALLY MUCH FASTER AND HAS MORF CAPABILITY.

4e¢) THE “GFNFRAL PURPOSE"™ LOADFR PROGRAM IS THEN USFD TO LOAD IN
A DFSIRFD OPERATING PROGRAM SUCH ASs FOR INSTAMCFs, AN EDITOR,
ASSFMBLFRs CALCULATOR OR SPFCIAL PURPOSE PROGRAM.:

S0s ACTUALLY, TO SUMMARIZE, THF PROCESS IS REALLY ONE OF THE COMPUT~
ER “HFLPING ITSELF." A MINIMAL LFNGTH PROGRAM IS USFD TO LOAD IN A LON-
GER MORFE SOPHISTICATFD "LOADFR®™ AND THAT IN TURN IS USFD TO LOAD IN A
LARGFR GENERAL PURPOSF PROGRAM, THF COMPUTER USES ITS OWN “POUFR™ TO
BUILD UP IT*S TOTAL CAPABILITY!

A "“BOOTSTRAP LOADER™ PROGRAM CAN TAKE ON MANY FORMS AND BF OF VAR=
IABLE LENGTH DFPENDING ON THF TYPF OF INPUT DEVICE IT IS INTFNDFD TO
FUNCTION wITHe NATURALLYs THE SHORTER THE PROGRAM THF BFTTFR FROM THE
OPERATOR®S STAND=POINT OF HAVING TO MANUALLY LOAD IN THE BOOTSTRAP PRO=
GRAM, FOR B8@GB BASFD MACHINES, IT IS GENFRALLY DESIRABLF TO LIMIT THE
SI1ZE OF A BOOTSTRAP LOADER TO UNDERs SAYs 1@0@ OCTAL (64 DECIMAL) IN-
STRUCTIONS, AS THIS WILL KEFP THF MANUAL LOADING PROCFSS UNDER ABOUT
TFN MINUTES.

OF COURSFs FOR A PFRSON UWHO USFES A COMPUTER ON A DAILY BASISs FUFN
TAKING FIUF OR 10 MINUTES FACH DAY TO MANUALLY INSFRT A “BOOTSTRAP LOAD=-
ER PROGRAM" CAN BECOME A DISTASTEFUL TASKe S0s MANY PFOPLF ELECT TO PUT
A "BOOTSTRAP LOADFR* ON A “RFAD ONLY MEMORY"™ (ROM) DFUICEe A "ROM" DF=-
VICF HAS THF ATTRIBUTF OF RETAINING IT*S CONTENTS WHEN POWFR 1S RFMOUFD.
S0s WITH A BOOTSTRAP PROGRAM OMN A "ROM,* ONFE ELIMINATES THF PROCFSS OF
MANTALLY LOADING IN THF ROOTSTRAP PROGRAM WHFN POWFR 1S SUPPLIED. THE
COMCEPT OF STILL UTILIZING A “BOOTSTRAP®™ PROGRAM THOUGH, IS STILlL APPLI=-
CABLE, BECAUSE “ROM™ FLEMFNTS ARF CONSIDEPABLY MORF EXPENSIUF THAN TYP-
1CAL "READ AND WRITF"™ (RAM) MFMORY AND THE SHORTFR THF PROGRAM ON “ROW™
THE LESS FXPENSIUE THF “ROM™ PORTION OF THF COMPUTER!
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IT's APOUT TIME! <SCFLBI COMPUTER CONSUWLTING, INC., NOW IN IT*S 3°'RD
YFAP OF DELIVERING COMPUTERS TO PRIVATE INDIVIDUWALS (AS WELL AS BUSINESS
AND EDIICATIONAL INSTITUTIONS) HAS LONG BEFN AN ADYOCATE OF SOMEBODY PRO-
DUCING A FMLL FLFDGED MAGAZINF THAT WOULD CATER TO THE INDIVIDPVAL COM-
PI'TEP OWNEP, WFE HAVE TPILY WONDEREDR WHY SOME OF THF ALREADY ESTABLISHED
FLECTRPONIC MAGAZIMFES DID NOT AT THE UVERY LFAST DEVOTE A REGULAR SECTION
IN THEIP PUBLICATIONS TO THIS FAST GROWING FIELD. VE'VE HAD PROOF FROM
THE THOI'SANDS OF LETTERS WE RECEIVE ASKING FOP ALL KINDS OF ADVICE AND
GUIDANCE THAT THF PUBLIC WANTS TO KNOW MOPE ABOUT COMPUTERS - THE KIND
OF ADVICE THAT CANNOT BF PRACTICALLY DISPERSED BY A CONSULTING FIRM BUT
®ATHER NEEDS T0 BE HANDLED BY A REGULAP PERIODICAL THAT CAN ATTRACT THE
TALENTS OF A WIDE RANGE OF WRITERS AND COVER A DIVERSITY OF SPECIAL
INTEREST WITHIN THE FIELD.

WE HAVE BEEN MOST PLEASED TO LEA®N RECENTLY THAT SUCH A PUBLICATION
1S NOw BEING STARTED. AND IT'S BEING STARTED BY AN ORGANIZATION WELL
EQUIPPED TO HANDLE THE JOB. ANY COMPUITERP OUWNERS WHO ARE ALSO AMATEUR
RADIO OPERATOPS HAVE UNDOUBTABLY HEARD OF 73 MAGAZINE'" AND IT'S PIB-
LISHER WAYNE GREEN. WELL, MR. GREEN HAS TAKEN THE BIG PLUNGE AND HAS
STARTED ANOTHEP MAGAZINF THAT 1S DEVOTED TO SMALL COMPUTER OWNERS. THE
NAME OF THE NEW MAGAZINE I1S: B Y T E. THE FIRST ISSUE 1S COMING OUT IN
AUGUST. IN FACT, BY THE TIME YOU RECEIVE THIS THE FIRST ISSUE SHOULD BE
COMING OFF THE PRESS. THEY ARE OFFERING *'CHARPTER' SUBSCRIPTION RATES AT
$10.00 PER YEAR AT THE PRESENT TIME AND KNOVWING THE QUALITY OF THE WAYNE
GREEN ORGANIZATION, VE HAVE NO QUALMS ABOUT MAKING THE RECOMMENDATION
THAT O1R READER'S CONSIDER OBTAINING A SUBSCRIPTION TO THIS NEW PUBLI-
CATION. 1IF YOU ACT RIGHT AWAY, YOU SHOULD BE ABLE TO PICK UP ON THE
""CHARTER" RATES. THE ADDRESS IS SHOWN BELOV.

Here's your chance to get a
CHARTER SUBSCRIPTION to

a new computer hobby magazine.
Circuits - PC Boards — Software — latest news and
products — applications. Enjoy this new and fantastic
electronics hobby — computers

1 YEAR CHARTER SUBSCRIPTION RATE $10.00

BYTE
PETERBOROUGH
N. H. 03458
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