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This paper will present a list 
of basic programs that can be used vlith 
micro computers for day to day opera
tion of cable tv systems. The programs 
can be used in micro computers, now on 
the market. The use of "basic" is a 
good introduction to learning computer 
concepts and the digital technicality. 

It is not the intention of this 
paper to come up with any new concepts 
in computer technology. I will attempt 
to point out how I got started and some 
of the standards, I think, the CATV in
dustry needs to follow. 

Over the past couple of years I have 
built several microcomputer systems using 
the IMSAI 8080 as the base for these sys
tems. In building the IMSAI 8080 systems 
I have found it extremely difficult to 
program any practical complex programs 
using machine language. I find machine 
language programs very difficult to Debug, 
consequently, I had to discover a langu
age that was conversational and contained 
error codes. "Basic" seemed to be the 
answer. 

The local community college was off
ering a course in "Basic", so I enrolled 
in it. The course offered theory and 
terminal time and after a few hours we 
were working simple programs. Then apply
ing what we had learned to our home term
inals programming became a much more un
derstandable and easier to debug. 

"Basic" is a fairly simple language 
to understand and requires little compu-
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ter theory to understand and operate. It 
is becoming a standard language in mo-st 
colleges and high schools throughout the 
country. So it is not difficult to find 
classes full or part time in most areas of 
the country. For the home study enthusi
ast, many books are available from college 
book stores, radio and TV supply companies, 
and micro computers stores. Most of these 
books are geared as study guides for home 
study. I have found our local instructors 
to be as interested in getting involved in 
"Basic" as we were. 

One of the by-products of taking the 
"Basic" course, I soon found a number of 
people in our area with interest in micro
computers. Each trying to apply micro 
technology to their hobby or their busi
ness. From this group a local computer 
club was formed. The club now meets regu
larly with a constant exchange of ideas 
and information. 

One of the first things we discovered 
was that we each has a different system. 
Host of them being built up from componets 
of varying manufacturers. Each system 
having different recording or punch systems 
different Central Processing Unit, in add
ition each machine's "Basic" had a differ
ent dialect or some control code that made 
exchanging material direct impossible. To 
exchange programs we \-VOuld print the pro
gram in list form, then correct it for 
your machine. Then re-insert it in your 
own system by using a header on the pro
gram as to the machine it was originated 
on, who wrote it, and the amount of memory 
used. This helped to trace any problems 
you may encounter. Regular debugging ses
sions were held at the club or at the class. 

Over the past year with the introduc
tion of the TRS-80 Level II System, it has 
made a package system available to more 
people in our industry. There are some 
excellent people writing programs in this 
format now. I feel we should try to adopt 
some standard so an easy exchange of pro
grams and date can be established in a 
uniform format and language exceptable to 
the majority of our industry assoon as 
possible. A better method should be the 
use of frequency shift keying using the 
seriel input and output of the input/output 
board. Using the same board rate as your 



keyboard with ASCII characters. This 
system is being ueveloped by LevJ Struck, at 
this time, so we can interface my IMSAI 
to his TRS-80. 

The TRS-80 uses "l!icrosoft Basic" 
\vhich is used in a large numLer of pack
aged systems now on the market. These 
systems are well in ti1e price range of 
most CATV operations and woulr.l require 
a very little dialogue change. 

As the system I have used Microsoft 
Basic and Lew Strocl; 's 'l'RS-80 uses a 
;Jicrosoft Basic. l~e wanted to test for 
any language errors. 

To test this interchangeability a 
program that was written in "Hits Basic" 
into a 8080 C.P.U. was rewritten Ly Lew 
Strock, of Antietam Cable Television, for 
a TRS 80 Level II. The program was 
tapeu and sent to Bob Luff of the NCTA 
for a test run. We had no' prol.Jlern Hi tf1 
interchangeability. The program is list-
eu on the next page. · 

T!w si1ort pro9rams listed below are 
part of the original program Hritten in 
"ttits Basic". Each small prograrn can be 
entered into most any "Basic" format as a 
sul.lroutinc or as a complete program. 
These programs are examples of applica
tion that can be fuctional in day-to day 
operations of CATV systems. Or,c thing to 
keep in mind 1111en starting prograliling a 
lilicro computer: Keep your-format sim~le 
anu clo not try to program over your l1ead. 
Try to take one step at a time aml pro
graming \Jill fall in place. 

The listing on page 4 starting with 
line GOO is a program intended as train
ing material. The int<mtion is to sliml 
t!1e relationship between carrier to 
noise of ar. individual piece of equipment 
to tile signal to noise of an entire sys
ter.1, Tlw formulas in this program may 
have value for bther applications. 

200 
201 
205 
210 
21~5 

216 
217 
220 

REM FIELD INTENSITY CUV/M) WHEN FREQ, & DB ARE KNOWN 
REM REF, ODB=1MV 

22~5 
230 

INPUT"DIPOLE LEVEL IN DBMV<ODB=lMV>";D 
INPUT'WHAT FREQ,(MEG, HZ,)';H 
LET E1=EXP<LOG(10l*D/20) 
LET E=1000*E1 
LET F=, 021*E*H 
PRINT"DIPOLE DB LEVEL";D 
PRINT"DIPOLE UV LEVEL";E 
PRINT'UV PER METER ';F:PRINT:GOTO 205 

260 REM THIS PROGRAM WIL.L LI .. ST VOLTAGE TO DB LEVELSCODB=lMV> 
265 INPUT"MICROVOLTS";E1 
2"70 E=El/1000 
2"75 
28() 

2B5 
290 
29~j 

300 
315 
320 
325 
330 
349 

E2=<l 
LET D=20*LOGCEl/LOG<10) 
PRINT D"DB OR A RATIO OF 
PRINT 
GOTO 265 

R~~ N~ISE FIGURE OF A CASCADE OF IDENTICAL 
I FUT N/F OF OF ONE AMP.-----------•;Ft 
INPUT"NUMBER OF AMPS. IN CASCADE •;N. 
LET FM=10*LOG(N)/LOG(10>+Fl 
PRINT N' AMP, NOISE FIGURE"FM" DB" 
F'RINT:GOTO 300 

AMPLIFIEFiS 

235 REM FIELD INTENSITY WITH <UV & FREQ, ARE KNOWN 
236 PRINT 
240 INF'UT"UV";E 
245 INPUT"MEG,HZ,";H 
250 LET F=,021*E*H 
255 PRINT"UV/M="F:GOTO 235 
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***************************************····~········************ 
* 

r<)· .v: 

c J].~.i\1'1 

3 h:Ft"i 
4 Hr1v, 
5 h E·": 

~ h.E.tv'! 
7 "r ~~· 
K nFM 
') hE:'-1 

CA'I'v P!iOLiilAMS 

bilKO ·'H nASI C 
11'~ UF tV•fV,(;j,y 

PO'! l);v.AC VALLEY 

!'1I TSU•ll ChGSGFT l 
C1c3b4Vi C4000Hl 
HU\JI:OIGCJ co. 

~y JI~ LiKAbFNSTIFCJ 
UP -Di\ IE : F'Ei>h UAl1i: I 'J 7'J 
't,ULI FI rD l'O" i1ALI 0 !;Hr>CJ.\ ThS-60 LEVEL I I BASIC 
ANIIFlAM CAbLE lFLEVISION 
!'Y Lr\-.' ST«OC~<. 

FFcbhUP.HY I'J7'J 

IUCI CL.S: i-'hi\1 
''**"t*·~:f:'!o:***** ~·1::* c p l v **************'~<" 
lOS 
110 
II 5 
120 
125 
130 
135 
140 
l/J" 

200 
ms 
211) 

Phi·\!T 
Phi .'Jl 
?\:I\ T 
Phi"\1 
f)Hl\rl 
Pi<! \JT 
?hi Yl 
I •\iPV1 
00J I 

nE.'V. 

i·~ ~:.vi 

"I l''Il:LD I'Hr•\JSI'1Y \dTH L'b ~ FliFO K'.JOv!:-.J" 
"2 FIFLL I:\TJ:,.,•JSI1't U1i-i UV <;. rrtHJ KNO\•;N" 
"3 ~ICi,QVOL!S TO Dbt>:V COl\iVEhSI0•\1 COU:S..,I'1Vl": 
"4 o.1GI SE FI ciUh~ F'uh I Df.:cJTI CAL A·:'IJP CASCPLE" 
"" SILi('JPL '10 ·\ICJI.SE OF CA'IV SYSTF:-1" 
: ~'U\il 

?hiNT 
PHI NT 
hdNT 
Phi NT 
Ptd 'liT 

"FNTE:H IHF \liJ.V:t•.F,"I FGh THF ?l<GL:ihA"" YOU \dSH TO hUN ";I 

LiGTO 200 , 300 , LJUU 500 (:00 

~DLL• INTH.j!::>IIY (IJV/Y•) V.'i-'E.\l FllJ'Q. g, U; Arli:. K:\)0\v:<J 
Jd~ r Fitr.l\C !- 0 [•b 1 ,v; V 

C\.!::> : r:r~r ~IT 

* 
* 

r I F L L *****" 
215 Phl~1 : PNI~T 

~~~0 I\JPUT "r~'i'I'E.l1 VIPOLi'. LEVF.L D! Dbc"1V C0Lb..,li'-1Vl ";D 
225 ?hi "l1 
230 I.,iPU1 "l'\iTEh TP.E :<'E.A!::>UHE"1r'<JT Fi<EQ IN :VtHl ";H 
235 H<P>!T : Pi, I 'J1 : ?hi I'll 
~LJO Ll·-1 U.., Fill-' CLOL:i ClUJ* D I 20l 
2Ll~ LE1 E .., 1000 * El 
2 50 L r T ~ -., • 0 2 I ~ ~· * H 
255 1-'i·d"T "fGn P. uiPOLr. LtVEL Or'"; D ;"LbMV A1"; H ;"•V!HZ:" 
2-"(l PHI 'lT 
2(:5 Ptii''JT "THF CALCULATED HELD INTE;NSITY IS"; F ;"UV/'1F1Ert" 
<~70 Phi ''T : Prd 'JT : GOSUb ':!00 
272 ~OTCJ 200 

300 h~ ''1 FI FLV I ".!TH~SI TY \.;1-:Fc\J UV " FnE.Gl AhF K~JOwN 

~ji) 5 CL.S : i-'liH1T 
"* * * * * ~· I F L l! I \1 T E. .\I S I 1 't 
310 i-'id Yl : F!(! \JT 
315 I'Jl-'UT "ENTI'H DIPOLE LtVEL l.'J UV 
320 i'hi NT 

P H 0 Ll " A :'1 

";F 

325 I i\iPUT "1-.'\CTFh THE '1l'PSUKFY1h'JT f'i>FO IN MHZ: ";f-t 
330 Phi~'! : l-'niNl : PhiNl 
33 ~ L E 'I !' -., • () 2 1 * F * H 
:;L;Q Pi-<I\''1 "FOci A IJIPOL!-. LloVrL CJfo"; r~ ;"UV AT"; H :"'1HL:" 
3LJ5 i-'r\1 :H 

***'!c*" 

350 Phl:\l "!HE CALCfjLATFU FIH.L> I'J'IE:NS11Y IS"; F' ;"U\.i/"lFTEH" 
355 Phi l\H : ?hi :'a : ciOSUb 'JOO 
3"0 ciOTO 30li 
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~00 hEM THIS PHOGhAM WILL CONVERT VOLTAGE LEVELS TO Db~V LEVFLS 
Ll05 CLS PEI\'JT 
"** V 0 L l A G E T 0 D b M V C 0 N V E h SII 0 N 
410 PRINT : PHIN1 
~15 INPUT "E.NTEH LEVEL IN :'t1ICHOVOLTS "iEl 
420 PRINT : PRINT : PRINT 
42 5 E ., E 1 I 1000 
430 E'2 ., 1 
435 LET L., 20 *LOG <E> I LOG <10) 
L!L!O PHINT E1 ;"MICROVOLTS -= "; D ;"DbMV" 
L!45 PRINT 
450 PH. I NT " wHEN 0 Db IS HFFE.hENCE.D TO 1000 MICROVOLTS" 
455 PRINT 
LJ60 PRINT AbS <D> ;" Db EXPRESSES A RATIO OF "; F2 ":" E. 
465 PRINT : PRINT : GOSUb 900 
470 GOTO 400 

~0 REM NOISE FIGURE OF A CASCADE OF IDENTICAL AMPLIFIERS 
505 CLS : PRINT 

**" 

"** NOISE FIGURE: OF P. CASCADE OF IDENTICAL AM?LIF'IEhS **" 
510 PR'l NT : PRINT 
51 5 INPUT "ENTER THE NOISE r-1 GUHE OF ONE AMP "; F1 
520 PRINT 
525 INPUT "ENTER THE NUMbER Of'' A:-1PS IN CASCADE ";N 
~0 PRINT : PRINT 
535 LET FM-= 10 *LOG <N> I LOG <10) + F1 
540 PRINT "USING AMPS WITH A NOISE r~IGURE OF"; Fl ;"DB" 
545 PHINT 
550 PRINT"A";N;"AMP CASCADE EXHibiTS A NOISE FIGURE OF";FM;"Db" 
555 PRINT : PRINT GOSUb 900 
560 GOTO 500 

600 RE~ SIGNAL/NOISF AND CARRIER/NOISE OF A CATV SYSTEM 
605 CLS : PRINT 
"***** CARRIER/NOISE I SI~NAL/NOISE OF A CATV SYSTEM *****" 

610 PRINT : PRINT 
"ASSU:>lE THE SIGNAL/NOISE OF THE TV STATION \II DEO TO bE 49 DB" 
~15 PRINT 
620 INPUT "ENTE:R THE PRE-AMP INPUT LEVEL IN DBM\1 ";D 
625 INPUT "ENTER THE PRE-AMP NOISE I'IGURE IN DB ";N 
630 GOSUB 800 
635 PRINT : PRINT 
~bS <CN> ;"DB C/N OR"; AbS <SN> ;"DB SIN AT THE PH.E-A"''P OUTPUT" 
SL!O PRINT 
645 
650 
655 
660 

INPUT 
INPUT 
GO SUB 
PRINT 

"ENTER THE PHOCESSOn 
"ENTER THE PROCESSOH 
810 
: PHI NT 

INPUT LE\IEL IN DbMV ";D 
NOISE FIGURE IN DB u;N 

~bS <CN>;"DB C/N OH"; ABS <SNH"Db SIN AT THE PROCESSOR OUTPUT" 
665 PHI NT 
670 I:'IJPUT "ENTER INPUT LEVEL TO THE FIRST AMP IN CASCADE "H 
675 INPUT "ENTER THE NOISE FIGURE FOR THE LINE AMP ";N1 
680 LET CN -= <-59 + Nl> -I : GOSUB b20 
685 LET CQ ~ CN 
690 INPUT "ENTER THE NUMBEH OF AMPS IN CASCADE ";X 
695 CLS .: PRINT "AMP # "•"rtF C/N AMP","VIDEO SIN" PRINT 
700 FOR M -= 1 TO X 
705 LET 1'1 10 * LOG <M> I LOG (,10) 
710 LET CN ~ CQ + F1 
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71 ~ GO.':iUio 230 
720 Fl$-: "###": F2$-= "## • .frlt## 
725 PhltH USI\iJ Fl$; ·"! ;: PriiNT" ",: PRINT USING F2$; AbS <Ci\!); 

:PRii\!T" [:b",: PHINT USING F2$; fl.bS<S'">J>;: Phi:\l'l "r:B" 
730 NEXT M 
735 PRINT : JOSUb ~00 
7LJO GOTO 600 

800 LE.T Sl\1 -LJ9 
810 LrT CN (-59 + [\1) 

820 U"T hS EXP <L0-3 
830 U.T hC r:XP <LOG 
bllO LE1 SN 10 * <LOG 
f<50 HF-TUH·\J 

'JOO co, -: " " 

- D 
<I 0 > * S•\l I 10) 
( 10) * c;\J I I 0) 

(h!:J + hC> I LOG < I 0) ) 

'flO Phl>:\JT "PUSH o:nr, TO CO\l1DJUF USING lHI .':i h<OGhA"J Oh" 
920 INPUT "D3Tfh Al\1 X TO nE.1UH\l 10 Ti-iE" SELECTIGN SChFEoJ ";C:t> 
930 IF CS -= "!," o.:iOTO l r .. LSF hr.1 Uhi\1 
9.1!0 P..JD 

*~********************~***~**************=~***********~********** 

These programs are an example of what 
can be done \·7hen industry and individu
als start to exchange programs and ideas. 
A few words of caution. Programs should 
lle structured so they can be followed in 
step by step order. Keep them simple. 
Check them for accuracy. Give credit to 
the program's originator. 

One reason I feel that I can give a 
vote to standardizing on the TRS-80 Level 
II or a similar format, I knoVJ the pro
blems I have encountered with a system 
that has no direct interchangeabilitj. 

If you are starting into a system, 
start simple and have interchangeability 
with someone and be prepared to spend 
many hours. Hicro computers have un
limited possibilities but it takes tir.te, 
patience, and a lot of hard \vork to make 
them productive. Your knowledge of digi
tal technology >vill grow with each prob
lem you solve. 

Any program is or.ly as good as the 
data entered a~laccuracy of the program 
itself. Another thing you '<liil find is 
you will never be satisfie<l with a pro
gram and you Hill T;;ant something changed. 
I find this in my own programs or one I 
obtain from other sources. 
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I would like to thank LeH Strock for the 
time and effort he put into coverting the 
"Mit" programs into Level 11 Basic and Bob 
Luff in cross checking the tapes. 

The program on page G is an example 
of naterial from industry. These programs 
are very handy to have at your finger tips 
like any other reference material. If you 
had to design programs of this caliber 
each time you needed them, your time 
would Le spent programing anO: not \·lOrking 
A good exchange of programs is needed and 
Ray Daly is working towards this goal. 

I am in favor of such exchanges and will 
back any other efforts to the best of my 
ability. Hany such high quality programs 
\•lritten in basic for larger systems are 
available. These programs are very easi
ly adapted to micro computer systems. It 
is my hope we can excourage you, who have 
materials, to share them >·lith the Cl>.TV 
industry. 

References: 
"Tedmical Handbook for CATV" 3 Addition 
l'larch 68 

Ken Simmons 
"Programming 1:1 i th Basic" 
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"Introduction to Computing A Basic 
Approach" 

Richard E. Esposito 



Another test that was made a program 
was obtained from Hughs Microwave. Thanks· 
to Abe Sonnenschein and Norman Woods. This 
program was written for a Wang Computer 
and was formatted by Lew Strock for the 
TRS-80 Level II. 

100 REM THIS PROuRAM WILL COMPUTE DISTANCE AND AZIMUTH 
110 REM ulVEN LONulTUDE AND LATITUDE OF TWO POINTS 
120 REM FORMAT'l"ED FOR TRS - 80 16K LEVEL I I 
130 REM LEW STROCK - ANTI~TA~ CAbLE TELEVISION 
140 REM HAuERSTOWN~ MARYLAND 
150 REM UPDATE : FORMAT AND DISPLAY 02124179 
160 REM ADAPTED FROM A PROuRAM IN WANG BASIC FROM USED MICROWAVE 
170 REM DIMENSION STRINuS AND DEFINE DOUBLE PRECISION 
180 DIM A$ (100>~ b$ <100> 
190 DEFDBL A-L 
200 REM CLEAR SCREEN AND uET XMTR SITE NAME AND LOCATION 
210 CLStPRINT TAB<15>"D I STANCE I A Z I M U T H":PRINT 
:?20 INPUT "TRANSMITTER LOCATION ";A$ 
230 kl-:M CONVERT DEuREES-Ml NUTES-SECONDS TO ONE NUMbER 
240 INPUT "THANSMITTER LATITUDE - D.M~S ";o.M~S 
250 L 1 ~ D + < M + ( 5160 > > I 60 
2~0 INPUT "TH.ANSMITTEfi LONuiTUDE - D~M•S ";D.M.S 
270 L2 ~ D + < M + <5160>> I 60 
280 REM uET RCVk SITE NAME AND LOCATION 
290 PHI NT 
300 INPUT "RECEIVER LOCATION "H:s$ 
310 INPUT "RECEIVER LATITUDE - D•M• S "; D·l"h S 
320 L3 ~ D + < M + <5160>> I 60 
330 INPUT "RECEIVER LONulTUDE- D•M•S ";D~M~S 
340 L4 ~ D + < M + <5160>> I 60 
3~0 REM FIND ANuLES A - b - C AND CONVERT TO RADIANS 
360 A L2 - LA A~ A * ·017453292~ 
370 b ~ 90 - L1 b b * ·0174532925 
380 C ~ 90 - L3 C ~ C * .0174532925 
390 R~M COMPUTE DISTANCE AND AZIMUTH USINu THlu 
400 e ~ COS<&> * COS<C> + SIN<&> * SIN<C> * COS<A> 
410 F ATN <SQR <AbS <1-EC2>> IE> 
420 u <COS<C> - COS<F> * COS<B>> I <SIN<F> * SIN<&>> 
430 H ~ ATN <SQR CAbS (1-uC2>> I u> 
440 tiE.M CONVEHT H BACK 10 DeREES 
450 H ~ H * 57.2957795785523 
460 IF H > ~ 0 THEN 490 
470 H ~ H + 180 
480 REM CONVEHT F bACK TO DEuHEES 
490 F ~ F * ~7.2957795785523 
500 hEM li"l ND DISTANCE bY KNOwN Dl ~TANCE SCALE OF CO-ORD 
510 I ., F * ~9 ·05 
520 J ~ Sl N<A> 
530 HEM CONVERT J bACK TO D~~hEES 
540 J ~ J * ~7-2957795785523 
550 HEM IJISPLAY HE~ULTS OF· CCJMPUTAliONS 
560 PHINT : PRINT A$ ;" TO "; &$ : PkiNT 
570 PRINT "DISTANCE-="; USINli "llilllollll" ; I ;: PiilNT" MILES"; 
580 IF J > 0 THEN 600 
590 11 ~ 360 - H 
600 PhlNT " "; 
510 PHINT "AZIMU1H .., ";USINd "ll#ll.illl"; H ;: P.hlNT" DEuREES" 
620 PHI N1 
630 HE;t"l ..;0 bACK TO uET UTHEh POINTS SEHVED 1::1¥ XMTR 
E40 HEM OH START OVER WITH A NE~ XMTH SITE 
1550 Q$ , ' HESET Q$ 
6150 l NPU1"ENl~~h AN X TO CONTINUE USI Nu 1HE SAME XMTk 51 TE"; Q$ 
'5'10 II' Q$ ~ "X" ThEN Phi Nl @ 320.; : Phi NT CHH$< 31 > : uOTO 300 
1580 u01 u 200 
690 Et'JLI 
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