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PEOPLE'S COMPUTER COMPANY 
is published 5 times during the school 
year. Subscriptions begin with the 
first issue, October 1972. 

Singld subscriptions - $4 for 5 issues 
[$5 Canada and OvefSIBlJS/ 

Group subscriptions, mailed all to the 
sa~ address -

10 or more 
3f) or more 
tOO or more 

$3.00 each 
$2.50 each 
$2.00 each 

Subscripripn coupon on back cover 

IIIII fOR PCC SUBSCRIBERS ONLY IIIII 

FO~ A MERE PITTANCEI WE WILL SEND YOU TAPES 
or GAME·PLAYING OR OTHER PROGRAMS THAT HAVE 
OR WILL APPEAR IN PCC. HERE ARE THE PRICES. 

NUMBER 
LETTER 

STARS 

MELODY 

TRAP 

CHOMP 

MUGWUMP 

HURKLE 

REVERSE 

_ISSUE + PAGE. 

OCT 721 PG 8 
OCT 721 PG 11 

DEC 721 PG 3 

DEC 721 PG t 7 

FEB 731 PG B 

rEB 731 PG 9 

APR 731 PG 3 

APR 731 PG 22 

NEXT ISSUE 

$I fOR BOTH 

SI 

SI 

SI 

SI 

SI 

... ,.. 
• MIN IMuiI OROER 

••• 
$2.00 • 

••• 7" ••• 
u></~ H'~'J, , 

'-.J::~".::c~ Ie '- f 

~ 
IIII1 fOR PCC SUBSCRIBERS ONLY IIIII 

MARC 

() -() 

• '-EROY 

WORKSHOPS IN COMPUTER SCIENCE 
InRrUC'ton: ROBERT ALBRECHT, People's Compute, 
Company and LEROY FINKEL, Rall8nswood High School 

Schedu": March 31-April 1: 9 a,m. - 10 p,m. SaturdaV: 9 a.m.-
6; 30 p,m. Sunday: Lawrance Hall 0/ SClflnCl8, Berkeley almpus 

Credit: Two quane, u'lin in Computer Science, each course 

Fee: 565 each course, includes'abor810ry I" and lome materials. 
Enrollment Is iomited 

Fo. information telephone 642·1061 on BerkeleV 

Computers in the Classroom X 402A (2) 

An intensive "hands on" introduction to the use of calculators 
and computers in elementary and secondary school education. 
Participants use programmable calculators and learn the pro· 
gramming language BASIC, using both timesharing terminals 
and small computers. Methods for effectively using computers 
in the classroom and analysis of available hardware, instruc· 
tional materials, computer education programs, and sources 
of further information. The course is conducted as an open 
classroom with activity centers for mathematics, science, 
business education, and social science teachers. It spans all 
grade levels - elementary through college. No previous pro· 
gramming or data processing knowledge is necessary. 

Computers in the Classroom: 
Individualized Instruction X 4028 (2) 

This CQlJrse is a continuation of Computers in the Classroom 
X 402A, and it gives participants the opportunity to increase 
their computer problem·solving skills. The course is run con· 
currently with X 402A, which is a prerequisite, 

Games Computers Play X 401 (2) 

Spend a weekend matching wits with a computer. Participants 
play computer games and explore both real hfe and "worlds 
of if" through the medium of computer simulation. Games of 
skill, games of chance, and games to learn by. Computing 
equipment is available throughout the course. No previous 
oomputer experience is required. The course is run concur· 
rently with Computers in the Classroom X 402A and B. 



LEARNING FAIRS and FUTURE FESTIVALS 

The story lIIartB like th~: 

It Iwppened at Peninsula School. a forty-seven-year-old 
family-~Iaflowned cooperative, the "oldell free school 
ill the country." sitCof the first New Schooh Conference 
in 1969. 

What was it? Fifteen "work!hops and ployshops" -
Bead Game MUlic, Kid$ Teaching Kids, CestaltSmorga!' 
bard . .. - and forty ongoing events - Mobile Solar 
Sculpture, People's Computer Center, Tree Loom, the 
Alexander Technique . ... All spread ouer two days 
and sprinkled amonglhe oak trees of the six-(lcre school 
site and the rooms within Peninsula's main building. a 
green Victorian mansion. "Come together aJ fKJrticifKJtors/ 
innovators, "read the announcement 

and ends like this: 

While I am still cutting up bookshelves, the fair come" 
to ils close. 1 am reluctant to leave iI, and I realize 
why: I have reopened doors inlo ways of learning 
t/wt I had shut or that had been closed upon me years 
ago. 

For I am a product of that eduCtJlional proceS& by 
which we are systematically and deliberately weaned 
away from wlwt Jerome Bruner rolled the "Iefl.handed" 
(::!!ua!, in!ui!ive, imag!!!.!!!it>e) and ~{tYJtlrrl the "rif!hl' 
IUlfIded" (uerbal, rational, logiool), thaI proceu which 
sefKJrate~ one kind of learning from another and rates 
each in lerms of iu usefulneS& to $Ociety and not to 
the indiuiduaL 

That may be changing now in many schools for 
many younger children. But we adults and older 
children need support, encouragement, what &rney 
Youns called "loosening up," to open the doors 
again-to realize that a ooriety of "fife gomes" are 
equally important ports of our education. And tlult 
$Ort of encouragement a "learning fair" can provide. 
AI Peninsula's fair the children were there a! our 
guides, making creativity wok natural and easy a! 
pie. We learned from them that weekend. Bul for 
me it was only a start. 

from "Learning Fair" by Susan Sands. Saturday 
Reuiew of Educalion, January 1973, pages 
37-41. 

Saturday Review of Education. Box 2043 
Rock Island, Illinois 61207 

•......•••....••.......................................••............•........................................... 
• 

If you missed the Super ECJtatic Completely Credible : ALTERNATIVES LEARNING FESTIVAL 
Learning f"air.t Peninsula School last October - you: A CELEBRATION 
can still make one of these this spring. : 

• : We at Webder College, in conjunction with the alter. 
TO TOUCH TOMORROW, FUTURE FARE : notive &chooh in SI. Louis. will be sponsoring a 

: National Fes/iool on Alternatives in Learning. to be 
held in St. Louis on May 3- 6. Our hopes for holding 

"The merit of the futlUe is that it is the area in which 
we can exert our will." 

Bertrond de JouueMI 

If you feel with de louverwl that we don '/ have to 
accept the future as ''fixed,'' then join u& on March 
30-31 and experience with tu some of the exciting 
(and frightening) eleuelopments which are shaping 
our futures, f.:xperience with w abo Ihe pOllibilit)' 
of creatrng altemaliue futures to "the fuLure" that 
you might feel is being imposed on you. 

• such a fe"tival are many; however, Ollr specific aims 
: are 10 learn more about Wtlyl we can humanize the t divene educational needs of an euer--{!hanging and 

increlUingly complex society. 

JIIe begin 011 friday afternoon, March 30, with a series 
of filII'" to be shown in Olney /fall. A mong the films 
you will see are: 

"The Work! of Future Shock: Crisis in the SOOth Lif. 
time" in which Alvin Tofler, author of Future Shock, 
examines the concept of "future $/lock" and the stress 
pla* on individuals by a society in constant flul<. 

"The FamiLy of the Future"loo!<s" 3 different femily 
lifestyles todey which may bt typical styles for tomor· 
row. The film is nanetm by M,rlPret M.d. 

Th .. ewill be ITIIiIny othen. Th_ fllmswiU aLso be 
shown Slturday. 

"'flr/oy t'lll;'lIin~(I/8:00 I'U III OIII(',Y Hall. Irlhllr C 
Ck"kp, tlu/hor of Profiles of the Future and 111011.'· 

oLllf'r books about fUI un's, will spe(lk 011 "The If'Qr 
2001 1111(1 lJe.Yolld . .. 

SolllrdfJ,Y. Han·11 J/, IS f 'utufI' far(' J)flY. Ourelll'itf)//· 
1111'111 will be Harlan eelller UlHI ils adjacellt out.,ide 
. 'IJ{J.('(!s. Comp piny willi a compuler from thl' Peol'les 
Compu/I'r Co.: Imagine with Aarull H,/lllwlI vOllre 
Lost in Spn(,l!: par1iei,M/1' ill Tile Fillurl' StU;I' uf /111;' 

Va/ioll with Palll Twelker and Kell LAyden; juill c.:lorio 

• 

The scope of AU' will be between 5,000- 10,000 
people from all over the nation. Some of the better 
known speakers 30 for are: Swight Allen. University 
of Massachtuetts School of Education; Nate Blackman, 
Principal of Chicago Metro AI/ernatiue IIigh School; 
/Jail Clines, author of Creating Humane Schools: 
Joh Kozol, author of Free Schools: olld Don Moore, 
Mielwest Center for New School!. 

ALi" will revolve around tI "Ll;!tltlling Bazonr," to be 
run by teachers. admillistrators. paTl!nts, $tutienl!. and 
others jn~' ol('ed In tht> crl'tllive learning experience. 

Hooth s will focu!. un individualized eXpf'rien cing . .. 

Workshops will focus on group l'xperience .. (laing, 
Ihillking. creatillg . .. 

In,vOIle 111/nes/l'll in prewlI/lllf{ a Ivork.,hop, group 
SPUiOll, II'arnilll! shop. or other altptnlllit;p inr'ulvemellt, 
at /Izp t'EST/I It. oroll)'olle df'.~irillg flfhhtlunal info, 
p/rasp ('all n I'b sler Collegl', (JI t)968·()SfJO. ext. JOO. 

Web~ter College 
470 Ea!jl Lock"'ood 
St. Louis, Mo. 63119 

I····················································· . • · rA6E2 
tOIIt'Ii/hal nlHi her elementary schoul ('hildn'lI in Iheir ) •• 0 ••••••••••••• 0 ••••••• 0 •••••••••• u.o ............... . 

"'schuoI2000": build a dome with '/'OIli HilTi: eat u.'itl! 
thl' 0111' 1I0rid f'ami/.r Commune; po/lder the prospel'ts 
of immortalit,Y with Chad f~·,'erone. 1'hese are just 
a Mlllpling vf file exl'i/ ing el'l'nls ill .dure fur 'you. So 
{'Ollie, Touch TO/llvrrow. 

for more info, contact Ms. Sydney Goldstein 
Director of Public Events 
College of Marin 
Kentfield. CA. 94904 
(415)454-3962 

'. '. . ." . , . '". ' .' .. 
' . " '." I . 

~ Ii -re' •. C; : 
:..J ~.~ ~'"7~ ,:~"": ' . . . 

GBIPE 
Recently I was modifying a program we had on an 
HP 2000F system. A simplified version of the pro· 
Ql'am would look like this: 

, .. REM , 
'5. REM 2 
3 •• riEM 3 
35. REM • ••• REM 5 
.5. REM • 
5 •• REM 7 
55. END 

t wanted to move lines 400 and 450 to before Line 
300 so that the program would look like this: 

, .. REM I 
IS. REM 2 
2 •• REM 5 
25. REM 6 
3 •• REM 3 
35. REM • 5 •• REM 7 
55. END 

So I innocently typed 

REN .. 200~ 50 .. .tI00 .. .tI50 

(i.e., "Renumber Lines 400 through 450 by 50's, 
starting at Line 200" for those of you who are 
unfamiliar with HP BASIC.) 

And the computer typed back 

RENUMBER SEQUENCE OVERFLOW/OVERLAP 

(Whatever that means) I assumed that the computer 
was refusing to perform this trivial operation and 
proceeded to do it the hard way. Here's how it looks 
(assume the program's name is PROG). 

GET-PROG 
NAM-T1 
OEL-300 .. SS0 
SAV 
GET-PROG 
NAM-T2 
DEL-100 .. 3S!1J 
OEL-S00 .. S50 
R E,'>J-200 .. 50 .. -400 .. 450 
SAV 
GET-PROG 
NAM-T3 
O£L.-100 .. 150 
DEL--400 .. .II50 
SAV 
SCR 
NAM-PROG 
APP-TI 
A?P-T2 
APP-TJ 
KIL-TI 
KIL-T2 
K IL-T3 
KIL-PHOG 
SAV 

Come on HP, that's 27 lines I had to type instead of 
spending my time on something useful. Not only that, 
it could have been done with just one command, if 
HP's software was written properly to begin with. 

Some day computer manufacturers are going to learn 
that computers are for people to use, and not the 
other way around. 

That day will come only when computer users take it 
upon themselves to pull themselves out of their 
apathetic morass of ignorance of what computers 
could be doing for them, and demand their rights as 
consumers. If you read the label on a 25¢ can of soup 
why not read the "label" on a S100,OOO.OO computer 
system 

P.S. It matters not to the poor user if there is some 
undocumented "secret" way to do what he or she 
want. 
A graffiti found at Resource 1 is quite lucid on this 
point: 
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II:lh~ ... fIIUGVt.If" - A H'lDE AND SE£K SAMe 
IttM ••• ~['PL£'S CIMPUTtA CeMPAH.,. MEHLe PARK tA 
""Hoe" 
itEM ••• G_g"UD SU:£ H-HUM8tR I' GUESSES Al,.~"£\ 
LET G_tO 
LEt H.' 
,.RIHT -0. ..... U WlNT THE IIIUl.U (I_YES O_Nl'oo • 
INPUT i: 
I,. z: ... I THtN 350 
REM ••• RULES IN LINtS 200 THAU 330 
"lIMY -III "UGWY" 15 HIDING IN "'-'G,-a.,-,G,"GRJD. TRY T' oo 

"'UNT "nND HIM 81' GU£SSIHG HIS G'IlOptl"T. _,.taASE 15-
"tlNT "'GRIDP.INT 0.0 110'10" GUtSS IS A ,. ... IR .,. w .... u: .. 
PRINT "NUMBERS <0 t."'G·U-' U,."'lAno 8'1' A CII1MA. THE "UST­
,.RJNT '"HUMBER IS THE DISTANCE TI THt RIGHT tI,. "I'I£BA$[-
PRINT "'AND THE StCIND HUMBER IS THt DISTAHC[ "'&tvt THE" 
P/tIHT "H8MEBAS[. ,.eR £XAKPLE" I' YIU THINK THE MUGIIIU","-
,.RINT "15 HIDIN6 a ...... ns TIi THE RIGHT e, "',,[BASE ""'0--
'RINT -3 Lt<fITS ,.88Vt: "81'1[B"5£. THEM EHTER 1.3 .u YIUR" 
,R1HT wGUESS AND PRESS THE 'RETURH' KEY." 
'RIMT 
,RIHT "YOU GET",N,"GUESSES. AFTER £ACH GUESS. I WILL" 
PRIMT "TELL yeu Hew rAR ON A DIRECT LIM£) YIU AR£ ,.Re ..... 
PRINT wTHE MUGWUMP. " 
REM ••• HIDE MUGWUMP AT RANDIM 6RIDPtINT A •• 
LET A.-INT(G.RNDCO)) 
LET B_INHG.RHO(O)) 
,RJHT 
,RIMT "MUGWUMP IS HIOI"'G. YIIU GET",N,"GUESSES." 
RE'" ••• I" GUESSES ALLlW£O - LINES 400 THRU 560· 
FeR T.I Til 1'1 
'RINT 
'RINT "Wf.!AT IS YIIUR GUESS", 
INPUT x.y 
RtM ••• I F MUGWUMP Ncn "UNO ~ Tt LINt SOO 
H ' X u A THEN 520 
II'" Y 0 B THEN 520 
PRINT "Yeu 'eUNO HIH IH",T,"GUESSESIII" 
PRINT "LET'S PLAY AGAIN." 
PRINT 
Gne 350 
REM ••• D_STRAIGHTLIHE DISTAMCE Te MUGWOMP 
LET O .. SORC(X-A).2.CY-B,.2) 
REM ••• THEN WE ReUNO 0 TB 'NE DECIMAL PLACE 
LET O.-IHT(IO.O)/IO 
PRINT "yeu ARE",O,"UNITS I'"R'", THE MUGWUMP," 
NEXT T' 
REH ••• MUGWUMP N0T ,eUND IN N GUESSES 
PRIMT 
PRINT "SeRMY. TKAT'S"'N''''IHES,'' 
PRINT "HUG~VHP IS AT GRIOpel"T "'A,-,",. 
PRINT "LET'S PLAY AGAIN," Yo 
PRINT L 
GIITe 350 II.... Luo.-vT 
E •• 

• Ho,~'j .......... .. 
C""T k-'I.., -+ 7~ 
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U~'4 ot I",!j,b~~k '52.13. 

/OOL..S To YOL.( 
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CREATIVE 
PUBLICATIONS Or M ... ke ~e_ 

P. O. BOX 10328 
PALO ALTO. CALIFORNIA 94303 

Busln .. Office - (415) 968.3977 
ProdUCI Dn.IOpment .nd Te.chin; Center - (415) 968.1101 

TRANSPARENT GAIOS liNCH & CM) 

Flexible. Iransparenl acetate grids for fl"IiIny 
differenl purposes. Measure Irl. by placing 
grid O\l8r planl f'gurl. Put blocks on lOP of 
grid. Demon"r.te l,aClions. deCimals. erea 
reillionships on lhe overhead proj.ClGr. Mak. 
charts. graphs. etc.-Ihen wipe Ihem clean! 
Two kinds 01 groch Ivailable-1 0" x 10" 
ruled ,n inches or 25 em x 25 cm ruled in 
otnllmelefl. 

J6600 Tranlfllrent em Gridl-
{Pkg. of 10) . .53.25 

37000 Trenlflltlnl Inch Grids-
{f'tc:g. of 10). . .. .. $3.25 

36900 NEW MATH RULE-INDIVIDUAL • . ." 
Our.ble four- In- on. ,1,11" maet. of plasllC. H. four SC3'" two on 

NCh side - 1/10'·, 1116". metroc . nd number Itne Aecu ..... e.y-to-'Nd 
cahbr.lio..... . 

y ..... ".1 r ... 

VIS-A-VIS PENS 

VISU.t .,d pens for ov.rhud pro­
;.cto, Irlln$pllrencles whIch Will. 
\moothly .nd .... nly on .n 1Ce13tes. 
Broghl. tr.ns~r.nl o;:olors do nOI chan911 
durong use. Easy 10 clllIn from 
ace .. I"; washabl. from h.nds and 
clolhlng: non-toxIC . nd odorlMS. A,,".bI_ In Poekel Sel Ion. -.ch of 
the four colors - bI""k .• ed. blue and 
grMn) or in box" of • dO'leM in blaclc 
only. 

38450 VIS-A-V IS PENS 
Po<:ket Set (4) 

DO'l.n blKk 
$2.40 

.$6.00 

" ... CIRCLE MASTER COMPASS 

Corcle MeSler COmPHS-lnd,vid .... 1 S .90 

page 3 
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1 Free·Forms 
g 
~ At 'One' , 
~Warehouse 

8r Tllo-. ,41brf,l., 

b.~pt for Its hot mustard 

Reprinted from WORK FORCE (January Ind February. 
1973), puoblished by Vocations for Socill Chan98. BOil 13. 
Canyon, CA. 94516. VSC il8 t81! .. xempt, Inti-profit 
tollective subsining Intirety on your donltions. 

.nenor paint job, the 1m. 
JDeMe, .ilt·!e\'t:l bWldilll It 
the comer of Tenth .nd Hall'" 
anlaUftU looks Uke Iny 01 
the older 1\'arthoUsH and 
Jlaht Industri31 plantl Ihn 
form Dlost of the IUlTOWKIiq 
DtlghboThood. Pam Hardt and Sorn"rd Greening for tho 
~lnside, IIowtver-vl.. Rcsour..:c One Collective. 

6:Ior marked .imply. "One" 
-)'Oil plunge Into an utterly Resourco One ia the only gCa!lsroots community 
mlnd-boa:gllng com pie x of grou.p in the country t.ha.t wo know of to obtain 
wiDdlnr I!OrridGts ,nd Il'ff- ita own la.rqo-capacity comput~r aystClll. Thoy 
Imn ~:; .od0!:i~ are in tho process of designing progr.cLlllll tha.t 
C.:'. ~ 50phisticlted tboy hope will be useful to all kinds of ');In­
~1mo1D1lY that ar .. «mun, profit cOllllllunity groups working for soc1al 
toptber m AD WlP~lI.teG cb&Qg'o. ....... ,.. 

I hid ('Omt t~ to 
me« .. few artillol lharilla: From ita inception. Resourco One haD boon 1 
ttIKIIo.pate in achulte!U- houaed in Projoct Ono , San Francisco's [itst 
tie. South of Market IPnlge- cOUl1un1ty 1n a warehouso The firflt task of 
loft. ''<me'' torrtalDs a mel- • 
.. amount of ~ that i.I the four of us who developed Resourco Ono ViIl8 

lIeinI used as .tIicllos by to firet heli' devolop Project One froID .:Juno '70-
paillten, Ie\lIpton. ceram- Juno '71. 
jQ alId..other artIN ud 
eraftalntCl. !M It also bouH, 
ftdi1 equipped te\evisioa and In m:I..da~r, 1971, Tr~iUI\orlca Computer 
radio Jtudi.o.s; film. photo, Co. WBoa just a number 1n the telephone book. ~, 

aDd.,kIfo procasln,labs; a IMn we reached in their public relations de.,t.I10LU 
_puterlted uta baal;. tit· _ .... TA '-d " oh full f • peimutal free Itbool and ......... .... a var O\lSe 0 computers, 
Ji"lfesslonJUy.Jr\al\Dtd e 1111- whicb turned out to mean throo Xerox Data 
Sc: and I Nuerinl varlet, Systellls 940 computors returned by their 10aso 1,)( 
Ii other. tonUnuallte:--olvin, cU8tolflOro. (The XDS~940 in a timesharing COGIputcTrO aDd ovulaOPirul: aetiVlUU. .. , . __ . _ . 

ACTtvrnES tnat can narn:1.i.o rMny ucorD aill'lU.ltlU"looualy ove( .. H~ 
ooparnto telophone lineD. Thio featura io ideal on- I~tlvltles ar. the 

wod; of lome 200 people Illd 
10 or,alliu:otioos who are 1.0-
valved. in "One" 011. re!j:ular 
basb:, Ind wbo rlnl' from 
Iwdenls and recent univef$i­
ty graduates ansi drOP-(lUIS. 
Is PbDs. electronles I~elil. 
Ists Ind other blghly tu,r.ed 
professlonl't whotuove 

for us becauso it allows eo~unity groups to t~l... 
UGe tho cOlI\:?Uter from thoir 01iIl location. Tho . -J 
only oquiptne.nt noeded 19 a S45/month te.nninal.).e,....e 
TA woo rocoptivo bocause wo showod them tho 
potontial for relating to many groups in Snn p/"tA.'Oe' 
Francisco and there(oro they could get good pub- . 
l1city for making it all possible. 

puDed out 01 the .1I0rll ... 1 TA was also having trouble g-otting- rid of 
.tnlJJl til economle Ule 10, , 
join in. eooperali>'uhannlt their 940 s becau..;e they orig-inally cost aoo,ooo 
of tall'nL tJlpt.rJence Ind SI;!Vcn years ag-o and are "seco:1.d genoration." 
pltysloc,,1 resourtes. Tbe y Customers could now buy faster "third genoration" 

~led~~I'~~i'r,otbu~J. lr.3.chinos for half that cost . In Sept.e;-.ber 1970, 
tell eostty andhil!:hlYlpeclal- the dea.l with TA was approved by their top 
bed tecboologl~11 hanh'a.rl m.:ln..lqcmcnt . 
u ..... 

I"'TER~UPT 
"TIM j~TEHHlJflT 

newsletter of 
computer people for peace 

~r .... CPI' "((TI "'::; I .' ..... (~ YO~O( l13T r"."C", [A(POR1(0 , .. 
I'TEIoIQUPT 1!11 TliE TeplC • '1"E peSITlvr: USL:i or to"PUTEIoIS--ARE 
' .... [Rl "'~Y\" ,,~S 0ISC.)5S(0 . ThE P'I(VlILI,.G tll'llIIl"'" Sl(I'(O TO BE 
...rLL. ""'!l[ S't . PI)T( .... T1ALLY. FUT "OT YET. "'ES'URCt e"l IS OOING 
ALL IT C .... Tro CRE.T( "'EALlTf rRn.., "H"'TEVE" POTENTI.I.. 'hERE IS. 

.- RES'URC( O~jE IS A C'tLLECTiVE or PE'PLE rRO" OISPARATE ~ 
I e.c<G ... ..,U ... I;'>, 10;.00 '!(LI~'JE T'i.T TEC .. "OL .. ui!C .... L T:'3LS C~N I![ t::lelLS or I 
S~C14L CH .. "GE I<I-'E' C!I\T"9LLCO i!Y TjoIE PftlPLE ... E'I« TifYING TO 'IElP 
T"C"I SECB'1!; .... ".ILAi!LE " .Ll PlOP,-E ....... 0 TO EI.COU~'-GE A .... O .SSIST 
,JoIE O!:VELOPt'E 'H or W"'YS T"'ESE TOOLS C"'''' JI'PRtly( ... LL fllilol LIVES. 

~UR PRI'.CIP"L T:OL AT "R;::S('H IS A •• )105-,",0 CIII"IPUT(A, A 
..,rolu" SCALf, SEC"'-D- "iEWE"ATll'Ii T1 .. tSt .... "'I~.::; .., .... CHI .. E W ... OS£ CAP"6ILITIES 
Stt" ~rLl SUITEO T: OUR PUR~CSlS eECA~SE or ThE 9.0'5 A~ILITf Ttl 
I .... TEk.CT ~ITH A L .. RGE WU~~E;> ~r l'OI\lI~vAL tlR G",OUP USlRS SIMULTA"(OUSlY 
C~VEA TELr.P ... tl .... E I..I .... ESI .111;) 1"()lP[\SI\lELT. 

50l"E tl;" OUq Pql"'~Rv PReJECT,> AolE Tilt BL'ILOI-:G or A RETRIEVAL 
5YSTt'" GE~RED Tit THE 'EEO:; OF" .... e .... ·EsT.9l I SHI'Eo,;T R(r(R~Al S(RVICES 
[ ..... ITCHa.,.r.t~S. "'OTL!"ES. ryC:.J t .... ABll',;3 T .. E'" TO C.( .... T[ .... NC SH.qE 
L_,:;E CAl:. SA::;:CS, TIoI<: ,,:;SliTA',(E "r V.QIOUS G".SS~6eTS PtlLlTlCAL 
.\~ EC~\OI'IC l£SE .... I1C ... pRO~ECTS .11'(0 .T C'~I'UNITY O~Q'~lll~G~ T"'E 
C .... E.P P~O~UCTI"N (lr t'AILI·.G lISTS. A C,M''''~l.ITY I'E~ICAL ClP>:IC ,"F"ORMAT!tlN 
SYSTEI". A Pt:iO;;lA'1 or :;111PJltR E"UCATI"'" .'0 O(MYSTlrICATION rOR 
T"( G("ER~L PL;>llC". A"" Gi\ll1.LLY R.ISING TIlE LEVEL OF" COl'foIUNICATI9W ."0 C:tnPE:;'.lIlJ.\I ",1'6"1G "lrrERE!'.T COl'l'Iu·.JTY GROUPS. 

PEC~I.IRr:E OI,C'S 113815 r.o 3ACK T1 BE~KElCY DvRING THE 
CAl"aODIA CRISIS or ~AY. l Q 70. A G1'Inu'> or CelMPUTE~ PEOPLE 
T"EI.IE GflT T3GETHE~. L!'<E ",<,(10<5. ~NO T,o,Ll(tt: fir THtl1.l OISEto;CHA"'TMENf 
..IT ... ,"" T"'EI'I SI(ILLS '.E":- CE!>TIN~:; F'II; use ' ''' THr SY!\T[I'1 , THEY 
r~"'lA3IlEO "'61l1.11 I..'SIN"l Co .... PJTrRS rOR ~t..'ILOI"G ce ...... I.IN" ... TI8" N(TWOl>I(S, 
.... 0 SLVER.L I'IIl,T"'5 LAT(q ... <:~E A;1;;AC1[O Tn PRC'JCCT O"'F IN S .... N rRA~CISCO, 
h"'ER, OT-IER TECH"'3U'GIC.LL'I' -:~I(r-HO PEOPLe, .... 5 ""CLL "'5 ARTi::;TS .NO 
E~·PH~r"S::;:lJN~LS rF" ALL T'I'PES. I«HE G .... 1HE ... I .... G Tfl T~Y OUT. NEW CO~CtPT 
Or I .... T[GRATIN3 THEI~ SICILI..S .'0 ~OR~ 41TH Tlolt REST Of 1101Elq liVES. 

PRO~ECT Itl\;r Ctl'! • "'c" J W.S ~ \·"C ... T 5 - ST~RY 'o;AREl-tOUSE 
!!\.oII...:'I"G IN O't,.;"'TO~'" 5."1 rll.'iClSC!I--6*.00C SOU4!~[ rEET OF" B.RE . 
C11..C rr'CRCTE . WHICH ~AS s:\cr BEt ... TI1~"'SraRMrO I\TO ... 101 II'.GI""''''TIV( 
W.~;IE·. cr • 'Sp.\CES·' I" ";flICH '0 PEOPLE LIVE ,"'D 150 PEOPLE WIIIlI( ON 
A wIDt: VAII!ET'I' /IF pI>OJ(C1<;. !'ESIOtS ~ESOLlRC[ '''E. T"'eRE .... RE .... 
E lI:PEi<! I'I" ... T.I.. "I GH S~H''''I... .... V lOCO TAPe .I'ROCUCI ·'G GROUP. MUS JC ..... 0 
R~016 I)£C",~I"'G/P"\cTlCE ST~OI'S, • rlLM PROCr!oSI-.G L.l;I. THEATER 
ItFHI:"~S"L :;P"CI". ;.~n ',rF"ICE .... "O/3~ I.. IV ,""03 SI1 ... ("( F"'t~ THE NOI;ITH(RN 
C.LlrOR"I' .... ":l: er VV .... ~ M."lIC .... 1.. IoELF .... Ri: DEPA~ l"'E"T ~ORl(£"'i' 
U"ION. ~ COU",SELING CE .... TER. ANO NU~EI10US .... MT A/I,O CRAF"T PEOPl(. 

A you and • half old. 
"0-" is the senloor IIlUlber 
e/. I IocIse llel.wwk olllJnllar 
WMthousr. "projeclol" that 
bu already fro .... n to mtlucla 
• weer "Artllld," It 11th 
and Alabaml ltrftu. Ind 
H\-uaI. .mllltr tIImplexu. 
l!1 the worb are others irI 
SaIl l"rUelIto and the East 
BIY. 

In Novembor 1971, ..... rocioved S10 , 000 fro::l 
tho Stern Family Foundation. It ... aon't ea::.y to 
get. Resource Ono he<! a co.q.orato identity 
(wo took ovor t.'le tollX-e.tCf!lpt corporation fre::! \ "II-.;E'S" SOCI"I.. A"~ P"YSICAL E"V l l>O"'~E"T WAS BUILT 
the old San Francisco switchboa...--d) a.nd a -t- COI"Pl.f.TEL' BY ITS ~["'i!ERS. TO THEIR 0"" SP(ClrJCATltl"'S. ANO 

The Idea lor "Ont" orid­
lilted 'llitll Ralph Scott. 10 
an::hltr~t and engillter by 
t:'~ who w .. tII~, ,har­
U\g spa« v.ith I donn other 
people In ImlUer WIUbOIlH 
quantn. 

At UI 1IlOd p!'aetltal hivd, 

Scott uplained. thl plan 
rrew out III the lid thll 
there wer. "I lot of people 
.... ho llre<ild to rind .n alter 
Illtive wa)' 10 deal 1O'Ith «0 
D!nnk prol11tms, flIC'h IS 10'91 
locome. or un'II'IIUnJ!lOu to 
sacrUiee tllelr inleJrity for I 
"Isonabk salary. Th«lara 
great lIumbers of ~ple to­
daJ' ..no b.;.\ .. takllt, tJlptri­
flItI ud I t1IUImlnd of 
_y. but refuse to~ytlle 
price. Then an other,­
people with m:O-lW"'1 Ul::ett 
Ind PlIO, _ who dmply 
can't and jobs." 

ISOLAnON 
"A aeconcl faetoJ" is Isola· 

tlon, whld! maUl ~ple IIv· 
Ing In I tlty "InUve[y lnef· 
fecti\'e. People U\'e 'III blJh­
Iy eompartnltntlliutl world. 
wltII 110 flow or eoatiniuty bI'. 
t ... ~n _ aetivity Ind anoth­
rr. Many ttutive peGj)le Ir. 
vietlndled by tilt nrg8t1vt 
aspects of 'h~~:: III In :uban 
rllVironr.lrnt Ind are unable 
to lake Idvanl.lge of its post­
tin elrmtntl, JUCb IIltlmu­
latlon and Ibaring Idt ... 
Some r:m·t ~y to It~p I 
plr."ne Inst~Ded to clD aeron 
the city ilnd find out wbat a 
Uiend b doI~." 

t'inaU)". &ott polnlti! out, 
"then I; III lura 0( t'l\ism. 
and t\cn m)'s\iclsnl, tblt 

iUIl'f!Imcb the "orld 01 ItI::b­
IIO:O;'v. Ind m;ny of tile 1m. 
tK-r.:-o;,e 10 m.l~¥ Ilttlpie lOK:k 
~'='=fSJ to eqwl1l1ltnt. U'allUlI; 
~~d Nb<:r re"'IU'Ce,_" 

om! _. b t au ..... track record I .... TH~ I>lroCr'ii TIoIrY S~t"EO rHrlq T,Ol..i. S"<ll..l5 .... ,,'" POL ITIC .. L 10E .... S 
pr Suu cOlllputor, u no Cpl;!r . ...,. ~ • ....oJ l-.~Y P, 'PLr IoHtI I''';~' Ci."f"'" nl>: [ .... C.I I'IT"l~ cu" • ~ORI(E~S' 
We were able to usc the efIO~ of the ECOB l C"LLE~l!\lf H .... ~ 2E[>.( r~"'1E:' HI F~''nHr_~ C(V'-L:tP ~l\o ;>Rf'lrlT r~el'l NtWlY -
Project~-which va.s also helping other warehouse Ar-;UI=~O CO .... S!'1UC-I'I'II 3<ILLS. THE C:"·l"'VN [TY I::; "RV"'" ay U!IlANlfoIOUS , 
cOlDunities develop--aDIi the o:!emoru;=ablo crod~ ~Sl_:U51 OrCJslr ... s ht ...... C'E .... 1 ~-;:(KLY I"IEtTl'.GS. -=-.l 
ibility of the ~50 people bUlldinQl a living-~ THE rl'IST YC .... R ,!r • 'f"r," Io~S ~ Io.ElJI"'G-OUT PR::CE5S ~HICH' ·""'-T--
working- enviror.::o,cnt for thet\!:e!.ves a.t Project One O"LY ~.~ .... "01 rl'l"u T"~ O'II::;III;~L 1:;:;""<C_fY 5110UP. P.I" Io.AS C"'LLING 
to show t.hat WQ were really seriol.lD and had a C"~PuTE~ 1'.:.J;".CTu;'/ERS 0" H'( 1'1010"( BYIN:;:; 10 L.'~O 
chanoe to succeed. £cos initiated tho Storn oon- • O:::I.{.TIO" or • wl\lt-C~~Pvl(R. WHICII C"ULC IlE TAlCI'''' A:;~UNO C(I~"IUNITIES 

. ., t t hn 1 1 r ::lr. Dr ... ,-o.,jSTI1.TI!!lI.<: .N~ EOl:,:_tIO'll"'L 1:X:>'lS",,[. TFlA\S~l'lRICA COI"·PUT(R 
LolCt. II.Rd convl.ncod thcm ,_ .. a ac OOq'j II an C5. CL":'lEI.: "T"J-~""$ THE 1';1151 BITE. T'" .... ~O J 9_0'5 !; ltTl'.G 'J .... U!>EO 
iutu,a·al part of nnv now. violl:lltl urban environ~ I" ••• '~[)I"USE . RrTua\~O rR~d'l Lt~sC Blt.U3E THEY H.C I!E(N REPL~CEO 
mont. Sto .. n granted a total (j[ $25,000. wh ... ch WO BY "t'~r~ I'/lClil ... CS ..... LT ... '3UG ... T"E 9,,0 !S STILL tlCI"3 Uo;EO BY 
si/lit, Ecos taking S15,000 <:",".d Resource Ono C""~E"::I.L T1"·,S".RINI'i SE;:VICE ctWP.N!CS. T .... ER( .... lfE r.ST[I1. CHE ... PER 

JI.IJ CP,<:R~Tltl" I'~C~I:.CS AVAIL~bLt ~IoIIC;'; I'1.UCES 1"'E .,~O IJNATTIUCTI\lE 
:;;10,000 . Fl'1I" I.[~ I~ST""LL~Tle!Io;S, ..... '; "'1~R£rORl • ,eBStlLE1(" Ce~l'lRC IALLY • 

The IIIOnoy frol:! Stern allowed us to t:egin 
tho desivn and construction 0' the cachino room. 
The cOlilputer needed a dust free, a.ir-condit1onocl 
envirolllloent. \ole wanted it to be a viGua.ll:t 
accessible yet flexible shell. With tho help of 
two archit.ects in Ecos, we finally drew up plilns 
for a sheotrocX structure with Lexan (a fire~ 
retardant pl~tic) vindow6. 

Toward tho end of .1anuary, 1972, the machine 
room wafl under way and we ~ere down to S4,OOO 
which had to be 6pent Eoon. We had been con~ 
tacting and building relationships with founda~ 
tiona for DOnthS. Wo only received responses 
from foundations with wnom wo al<llIaged face-to­
face contact with tho director. So far, only 
tilose who havo 111so se~ \1S at worlt have como 
til.rough. h probl~ has been that tho foundations 
\/e encountered did not have thB technical 
oxpertise to evaluate our project, they seemed 
threatened by tile quantum jump from simple 
telephone switchboards to cocputerized 1n~ 
formation nct ... ·orks . Howe ... ·er ..... e did conVJ,nce 
b,O peoplo of the 1>1\o1e Earth Catalogue COII'J"unity 
rund to lcnd us ~a , ooo "for a IllUnth" to tide 
us over unt .. l the other g-rant~ CaJllO in. 

By Hay, 110 had used most of tho W'EC IIIOnoy, 
wilen two io\!ml .. n.ions each .,.nnowlced 9rantc of 
~l5,vvO c..:.nLir.~ent on OUI r .. l.ci.ng a total o! 
SII)O.vOO _ 1;1.1 hold noL oxpc-_t(:d the conting-cncy 
p~t. but r~colvad to usc it as a lovor in 

T. ~£~~,,,,rtD T~ T ... E I:t ... 
or u!,!"G • C'''';>(;TlR o,' .• no BY T~EI"i F"tlR A\ INr:R1-4.Tlo .. /AEF"ERA"'L 
NETAO~~ , .. .r I "ULC TIE AL1ER".TlVE GR"I..oPS ISWITCW~'.AOSI INTO 
(S~~~L!SkEJ SP:IAl SEq~IC( }GE"'CIES (l,rOR'1ATIO~"'LlYI. ~ITH Ge~o 
P\;ULI~ITY peTE',lIAl FO~ TA. 

se. IN '3EPTE"'Gl~ 1<;71 .. t HAO ... CO'1PUT[I;I. BUT Ne 1"I0"EY, 
N'! SOtTNAlto:.: ...... Iltt EC .. IP .... (r.T. Ne PLACt Ttl INSTALL TI1£ COt'PUT[R. 
~fI Ctvtl!)J"(:: "PRr5R"'''''· er ..... AT HI 0., ...... J V['IT F"r.w Cbl"t1llTEO PEOPLE. 
10£ Olf'. H~'.(V(~ .... AVE T"E S!JPaOR T rtr 'lTHE~ I"EI't!(RS flF '.tl .... E' '_aIN 
P.I1l1CLL.1o fll( (CeS pq~~ErT. ~ITH ..... tl"l ~£ PR(SE/I,TEO A ~tllNT 
rLI.;~I'_3 "I'I(\P15"l TtIc T);£ $TEI;, rour-:).Tl'l .... ~HIC"i NETTEO tiO,OOO. 
USI"-':i HII~ ""'iCY TO BI,;IL=> r'lE COt'\PuTE'~ f"YIIl"It""E'-Il [*5.000 WORTH). 
P.Y IIr'.T ;.~~ T~lEPHO""[ S ILLS ,,",0 S.L ... ~IES). W[ O£VELflPEO ... PRtlPtlS ... l. 
r!.'R ... " .... LL·SCAL[ C~",y.\, .. IT" Ctll'PUTEIi CE~T(" Io'ITH A BUOGtT OF" 
SlCO.:..C' r,R ·ITS rlltST YE;..". IT Tl'OK US A YtA~ er STt.OY 
rL',:lr.t~ISII>.G f:'t qAI:;r T~E '"""Y. t'loRIN"l WHlCti T1~E ,..<[ Ctlt'lPl)TEIl WAS 
I"'SlALL(O (AT. TI"T4L ~OST or I7:)CI, .'.0 .. ( BEGA!>; Ttl LtARN A80UT OUR 
tlpERATI'G SYST£I". WHIC~ "'3 .... ( OF US HAO SEEN acrORE. 

PETCq O~UTSC ... u~nUr,HT U" T~E ~PER~ll"G SYSTEM IIo'HICH 
... ~ HAC ".<IR[TT£', J YEAIiS S[rO"EI, OI) ... TI-..:G· .. IS TII"C •• NQ rREO WRIGHT 
F";'l')1"1 "·E !>T.:>lr'jRO ""HI~ICI.L I"'TELLlG(',CE PRO~ECT HfLP(O eu'I I;It:SlDENT 
H_~D ... I1E "e:~S"· .. LEE r:::LS(:·,Snl .... 'lET CV£;(YTHfNG WOI1I<IIIIG. THe: LAST 
M .... ~~ ... C6o.,jTI'CI"PL.TEC SY!:'TE"£ pR"JECT--A ,,(T;;J[VAL SYSt[ ... ·.IS "tl\ol BEING 
'I'PLt~£'IIT(O BY BA~r 9f.QGEQ. ~l"hN"'~O G~~E~II\jG ..... 0 JOH'" COOIllEY OF" OUR 
ST~rr. >:ITJ' T":: HELP 1':" «"Ji:lER'l' SHA"IRl or MCTA lfl:rOR"'.TlO" .PpLICAlltlSS 
I;, c ...... 'l'UrGE ,,,£ CES IQ-EO 11 rOR T'"IE °rp_I~1o P .... UL "'((o(CL ..... HO 
,;/!IU:; .IT'" J(:JTSC ....... T )I(RI'I)I PARC, H~5 "'ELPCO US 3CNtR .... I..I..Y TO .CDUIRE 
.. (,0("' "'A~"'I0""l:: At"O S,rTlo ... Rt:. 

ijY ~PI1TL' ... LL ~r OUq SYSTEI'S tl~CLUOING a~E Ttl PROVIDE STATISTIC"'l 
RE~1RT<: Tr 0"",.-Tlt-":1 ::LI\lC51 10111..1.. B:; rULLY .... ER .... TlO· •• l, A,"O .. t 
.... II..L ,uvE "£GV~ ACcrPT:'jG I'.PUT or S(vERAL LA'-IG[ C'AT4 e.,/ISES. I'lCI..UOING MErEf; 
Il\r!!lot"HI!'\ ~''''l S .. ITC-";UARCS .'0 OT"'E'I Pt::>PL[·OJ;OI[NI[.) "'(01., ;;:IE-MO-
G~~PHI~ l'Ftl'll""Tldllo .... ;J 51;::104 ;"O~ RE:;C~lC'" P;;tl ... ECT5. A'C "USErVl CO .... 14CT" 
FIL~S r(tq A w'",(rUI..LY L.RGE 1<Ul"IBEii or CItM"'U:>oITY GROUPS. THE e"'LT 
RC;._ l"'I'C"ll"r ... , T" I'I(,LUO".:; o::O"E 1 • .l.11 ...... AL ... PPLIC.TIO·,S or THE 
Rl·t1, \-.L ::;"STi~ IS T',L C'<'SI .. r TlLEP.I'JI.E Ll·"'T.CT . 
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pur9uing further grants. FortW'lately, we 
received two contributions of $5,000 from 
individuals which enabled us to l.Ilst W'ltil the 
fall, when the rest of our funding came through. 

In everything else, we had eought the help 
of "experts" but wound up doing IIIOst of the 
actual Io'ork ourselves . We were, however, very 
lucky to find an experienced person in Los 
Angeles who brought up the machine in three 
days for a total C09t of $600 . Then Peter 
Deutsch, who wrote an operating sy.tetll for the 
940 several year9 ago and now doe9 research for 
Xerox, put the "software" into operation by con­
tributing his till'l6 for several weeks. 

During the s\IIIICWr, the Resource One staff 
seemed to stabilize to one electronics engineer, 
4 programmers, 2 electronic apprentices , and an 
accountant with business canagelllCnt experience. 
Internally, .... e had to fight poople '8 tendency to 
define th~clve9 by their acquired specialities 
and we had to develop some common vocabulary to 
be mutually under9tood. Dealing with people's 
professional conditioning is a dey-eo-day pro­
cess which continues while ... ·8 are developing our 
two Claojor software aYliitems, an infonnation 
retrieval syst~ and a ~ioal statistical and 
reporting 9ystem. 

The information retrieval sylltem allows a data 
b<loBO, such all the coa:wnmity sorvico information 
held by 9witchboards to be developed, easily 
~ated, re~r.~~ed, and printod by categories . 
The system is desiqned to be ueed by the non­
computer professional, who sees the cOll'lputar as 
a tool in hls/hor work . And, it can .alleviate 
the six month re90arch time spent putting to­
gother eesentially out-of-date directories, and 
CoilD be used for several purposes, including 
power structure research, listin9 of referral 
information for group9 which ara in contact 
wit.h l-'eople who need it, and other kinds of 
information storage, The 9yst.em was designed by 
Robert Shapiro of Meta Info~tion ApplicatiOh9. 
He is helping us .LIiIpletnent the system, ,.'hieh 
ehould be co~leted by March, 1973. 

The medical Gyste~ will provide reporting and 
in-house statistical work for the O.£.O . /H ,£.W. 
funded health care centers. They have earmarked 
~t~ proCQSsin9 funds and, 9enerally, are not 
getting service c~parable to the cost they 
are paying. Because we are local, we can 
provide more immedi.ate reportin9 and are willing 
to tailor the syste= to suit health care center'. 
particular needs. sellin<J this system can 
provide. us with enouqh income to handle the 
statistical needs of the free clinic , which 
could not afford to buy data-processing services. 

We will shortly offer a syst~ for producing 
statistical tables describing a clinic'e 
activities . Clinics will be able to use these 
reports to satisfy the requiremonta of their gov­
ernment grants . Thi9 system ls intended to 
produce substantial revenues for Resource 
One--it may turn out to be our main uread and 
butter-- but more important , it will allow us to 
develop other, perhaps ~~re useful informational 
tools for the clinlcs ",'hich otherw,ue couldn't 
afford to pay for it. 

In addition to the two soft-ware systems, we 
ara developing a community education program. 
Using the computer and other media, such as video 
tape, we want to explore how computers are used 
in America, how their usage af[ects individual., 
other possible uGes of computer. , and how 
computers integrate with other communication and 
b:ansportation technology. ThcOl.lgh our COtl­
munity education program , we hope eo reach 
largo numbers of people. 

We arc well under ... ·ay towards making the 
Computer we havs .available to community groups in 
the Bay Area. But , Resource One will continue 
to be seen oilS an odd or mysteriou9 creation 
without broad icplications unlese technical 
people {architects, engineer9, biologists , etc.} 
c~t themselves to expanding ~~ redefining the 
Wlage of their SKills and the redi::.tribution 
of control over technological hardware in con­
junction with communities of people who are try­
ing to generate ch~1ge. 

For more information CONTAC'l'- PatII Hardt olt 
Bernard ~reening, c/o Re50urce One , l3BO 
Howard St., San Franoi&co, CA 94103 

AT THAT POINT r"e I<E PLAN til B~GIN GENe.RATI"G SIII'E ~IIN(Y WITH 
fl'E SYST(l1j OUR II"LY SIGNIF'lCANT REVE\lUES S8 rAR HAVE CliME FRP'I'I A 
TI";:SOf~~I"'j C!I';TR",CT I;IT~ THC UNIVERSITY or CALIF"Q"IA. "E THI"IC illS 
II'P'!RToO",T r ..... T [VfRYII'j[ O[V[Ll'P ... "'(A\;5 III" SUPPIIIH T~"'T OO[SNT D(PEND 
II:>" TI'IE L"'Rt;[C;S[ III' r"u'<DATl"N$ OR eN .. [LrAR( . IT F8LLllI05 THAT IF WE 
A~t T1 ~E V"'LUABLf Tit OUR CoMwJ~I~Y. ~l~ER o;ReuPS ~ILL SH ... RE THEIR 
SI."PO;;l "'!lI'lS t!;'\llT TO THE (XT["T THCY ... RE ... aLE t:lI. ANC Tl-I~T WE 
I"US T ... L S8 FI "') NO,,-(XPLIII Toto T I VE WAYS te! I'I",I([ 1'111"( TIN THE MIIR[ 
C1W"'PICI"'L '1AQI([T. TH,<,T'S ONE "[ASON FOR TilE !'[OIC"'L ,,,.ORMATION 
SY~T(", "'''ICH FIIRO TURPI"G ANC CH~IS MACIE ~RE FINISHING. 

Sj,\;Ct; OUTPATIENT CLI'-ICS OrT(I .. WAVE GOVERNI'<ENT GQANTS THAT 
I'CL~C[ LINE IT[I'S FIIR DATA PReCESSING. AS A RULE, WE LIIIIK AT 
A'Y USE III" THE 9_C AS PIITf."TI"'L REVE~JE. UNLESS THE GROUP INVOLVEO 
IS TIIT"'LLY eR'<E ANO CAN'T EVEN CliVER OUR MINIMAL IIUT-Ol'·POCKET 
C~STS thHICI'I IS SELOOM!. 

9ESI!l[S ICEEPt"G TI'I£ I':ACHI"'( UP. LEE FELS(NSTE1N. MARK PEACOCK 
A~~ P~UL ~~QO ARE PUTTING TIIG(THER AN ELECTRO"ICS SHIIP Til B( US EO 
BIITH fllR (OUC.rlll" CT~EIRS AN~ OTHEqS') ~~~ Fn~ CESIGNI"G ANO 
aliILDI:-..G H~RO',/ARE II:EEOEO I~·HOUSE ANO FIIR IIUTSIOE CONTRACTS. 
0'( PQOJECT W41CH ~~S ~IO£R P~T£NTIAL IS A UN1~UE INTERCOM SYSTEM 
LEr 0:::5IGI\EO FOR' '!INC" THAT LINI(S ALL TI1E SPACES IN H~( BUII.,OING •• 
IT CIIULO LEAO Til ","RE SOF,qSTICAlEO NEIGH90RHell0 CIII"M\..NICATIONS S1'STEI1S. 

IIUR EnUCATIO~AL PROJECTS HAVE BEE" THE I"OST DIFFICULT Til 
CO'CE~TU~lIZ(. BUT ... RE PEqHAPS THC HII~T C~UCIAI., TO EXPANOING THE 
CO·.CE"'T OF HU"AN USES or TfCHIIOLOG'f. ~EOPL[ hE TALK Til SEEM 
~T5TlFIE" AT qRST EVE'" ~ITI1 TI-lE SIMPLE i"IAILI",G.LIST PRIIGRAI11 

A'I: ~c ~RE All CIII<STANTLY EOUCATI"G N<\I, - T(CHNICAL PEOPLE. HIIPING 
TO aReAK P~hN THEIR FEARS A"'O ~tII"ULATE CREATIVE THINKING ABOUT 
!oI3~ THEY 0111 USE THE SYSTE~ . STEVE Rr:!I!!NSON, .N l'\~., HAS aEE~ 
GI~INr. aO~KKEEPING ANO TAX CL~SSES TO ~THER GRIIUPS, ANO THERE 
IS SII~~ "F"'LL~UT"--PEOPLE B(COI1I~G (XPIIS[O "HEN THEY CIII"E TO THE 
CUSS. ANO lATER GOTII.G 1',T[I1(ST(O I'" I-'AVI~G "'CC[SS ~II TI-IE COMPUTER. 
SI-ll~qlY, I'I"'E cH~n)jICK, r~R"IJGH HIS sMt60L CLASSES. M.O PAl'! 
H~~::n. THR~"'G'l A SERIES "F vlr.[eTAPES liN \;Ol"E"'S PRllaLE~S. ARE 
RE~Cl'll1<G IIUT T'I TI'IE COfo<I1UNITY ANO EXP",SING us IN THE PROC[SS. 

.S ~F "OW, qESeURCE O~C'S FIN."C[S SEEM SECURE FOR A YEAR IIR SOl ANO 
REALLY DIFFICULT TECM~I(AL PRraLE"'S caUT LOTS OF ~PPIIRTUNITIES! 
R[¥AII\. Y(T'E ARE STILL STRuGGLI~G ~ITH T"'E REMNANTS OF OUR 
PR'F(S5\(Ir.AL (LITIS"', r~E[DS FOR SO"'E HIGHER AI,;THORlTY ITHE BOSS! 
TO :>Eq~E OUq 1AS1(5. 4"10 TErjOENCIES nhARC SPEC!ALIZATIIIN. 
AU. IIF "HICH ~ESTQICT THE ceLLi:CTIVE PllOC[SS IOE WANT Til CULTIVATE. 
eL~ OrCISIO~S 4R( ~ ... J~ AT RELATIVELY ,P[" ~EETINGS, 
ay U""'''II'I''US C""5(!"SUS OF ~ SO:-V[N·"CRSO" STEERING COI'IMITTEE. 
Fl'.l QESP!)"SlaILlTY FOR GETTI",G .. IIRIC ~tlNE RESTS THERE. IT IS 
:)1 "1'1 CULT Til 'i!,;ILC ~ C",LL£CTIVE CIIN5CI'JUS',[SS. WH£RE P[IIPLE CAN 
SI..:>I>II;;T E"'C,", rlTH(i< [1'I'HIO"lALlY ... N;:: IITI-IERWISE, WHE"I IoIE ARE AT 
OI~FEQE'" LEVfL5 (IF PIILITIC"'L .W.REhESS. ~6RIC SKILLSI LENGTHS 
01' ASSIICI.TIII ...... AND COMI'IIII'IENTS Til THE ClIlIICEPT III" COMI"UNITY. 
our IT'S lI"peqrANT, A\lO WE'RE TRYING "AI~O. 

r; IT'S VE"Y CL(AR TO US Tt<AT RES'IURC( 0"10:- CIIULO "'"l WAVE 
G::tTlE' OFF TH'= GR~U'<O ,/In''OJT THE I"IG"LT I)(VEL,PED S""~ING 
(ItoI,:: ur "IlN",' _. A~O I.E C~~'T AFro!;;;:: HI f'ORG(T ,WAT. 10£ lolA'!' 
T3 5H.<::tr eUR (XPEIIIEN(ES WITH IITHEIIS I>.VOlVED IN SII'<ILAR 
p<::teCC~SfS. A"'~ "'(LCIII'IE ... NY (O"'CRET( SJGG(STIII'S ON POSSIIILE 
A"PLICATI~"~ ,F OWR T~~LS. S~I'!EW"'ER(. I.E I'IISLAIO 'I'<E ORGA"IIZATII1N 
I'IA'<UAL rH~T S~vS ~H"'T A GRIIJP LIKE US IS SUPPIISED TO aE OOING, 

I S'I .. ('R( PL.YING IT a't' EAR. 
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In this issue, we'll look at some practical music 
theory and describe a few "utility" algorithms 
for music programming. 

The first article in this series described chro­
matic scales. The 12-tone chromatic scale is 
based on the 2nd overtone, which is twice the 
frequency of the fundamental or base frequency. 
The tones of the scale are generated by multi­
plying the fundamental frequency by the 12th 
root of 2, 12 times in succession (ending with 
the value 2). 

Here is a general program for tempered (pro­
portional) scales. 

lee REM ••• TEMPERED SC~E FkEQU&~CY GE~EkATOR ••• 
110 PHI,n 
120 PRINT "AT WiAT OVERTONE SHOULD I BEGI.~ REPEAlING", 
13" I NPUl R 
140 PRINT 
150 PRI .H "HO\! HA~t TO,~ES 1,~ l 'HE ~C~E'" 
160 INPUT T 
1711 PHI NT 
lS0 PR1;otT "\HAT IS THE BASE FREQUE~CY"J 
190 I>lPUT F 
195 PRINT 

210 PRlN'T .. TON'E·· .. ··ji}tEQUENcr" 
220 PRINT 
2310 FOR 1-10 TO T 
240 PRINT 1+1 .. f.EXPC!.L) 
250 NUT I 
260 PRINT 

i1 
270 END ., 
If you input: 

R:: 2 (octave of the fundamental) 
T = 12 
F = anything 

't 

P" 
MI 

2, . 

,,~ 

vv 
1 

r 
8 

Vi 
)0 MA -..:: 

1 1~ 7 
PO 

p 

3 

1¢ 

r 

you obtain the frequencies of a chromatic 
scale (abbr: C-scale) on frequency F. In our 
diagrams, we have labeled the tones of the 
C-scale with the first twelve integers. The C-

t>t AiC1 R'-'''''' ~: H·!Ic.~I...E" 

scale thus oontains tones 1,2, 3, 4, 5, 6, 7, 
8,9,1O,ll,and 12. Tone 13iswrittenas 
tone 1. 
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DEFINITIONS AND ABBREVIATIONS 
USED IN THIS ARTICLE-

escale: The Chromatic scale (Diagram A). Twelve 
tones with proportionately increasing frequencies, 
repeating every octave. 

H-scale: The Harmonic scale (Diagram B). The eighth 
tone of a chromatic scale is very close to the frequency 
of an important overtone (the 3 overtone). The H-scale 
is just the Cscale redrawn to dispby this relationship 
more clearly. 

00: the defining tone of a scale 

P: Perfect 
PO: Perfect opposite 

MA: Major 
MI: Minor 

All arithmetic in C·scale music is performed 
"mod 12" - here's a useful mod 12 reducer 

DEF FNM(X)" X- INT(XI12)-12 

Here's our Question for today: 

Given the C-scale as the UNIVERSE, how are 
SUBSETS (patterns with (ewer than 12 tones) 
with predictable properties to be selected? 

Here is a simple model to help us. 

~IOII.", 4: C -Cc~"E 

~A 
bc 
1 MI 

jJ" ~ MI t 11 MA 
.3 

MA 
III 

j,o - '/ ~ MI <r 

.s 
Y'IIJ 9 t MA 

ps. (p 
7 P 
Po 

CHROMATIC MAJOR. 

MINOR. 

AND PERFECT TCNES 

Chromatic tones fall into four classes: 

1) The DEFINER, and the octave of this tone 
(DO). One of the 12 tones is chosen to be the 
"definer" of any scale. Since the C·scale can 
start with any tone, DO must be chosen arbi· 
trarily. In al our diagrams in this article, DO is 
tone 1. The octave of DO is eq uivalent to DO, 
of rourse. We include the octave of DO in the 
scale because it makes it possible to use sym­
metry as a tool of analysis. 

2) MAJOR TONES (MA) Major tones are 
"upward moving" with respect to DO. MA 
tones sound happy in a pattern (scale or melody) 
with DO as the definer. 

On the H·scale or cycle of 5ths (see box on 
this page for a description of the H-scale), MA 
tones are all dockwise of DO. 

If 00=1, MA tones are 3, 5, 8,10 and 12 

3) MINOR TONES (MI). Minor tones are 
"downward moving" with respect to 00. MI 
tones sound sad in a pattern based on DO. On 
the H-sca1e, Ml tones are all counterclockwise 
0100. 

IfDO=1,MI tones are 2, 4,6, 9, and 11. 

4) PERFECT TONES (P. PO). IIDO=I. 
tones 6, 7, and 8 are called perfect tones. This 
is partly traditional, partly modern. 

a) Tones 6 and 8 are very close (in the C-scale) 
to the 2/3 and 3/2 intervals which were used 
by Pythagoras to define the "diatonic" (7-tone) 
scale (see PCC 1:3). They are honored with 
the title "perfect," although 6 = MI and 
8 = MA by their positions on the H-scale. 

b) Tone 7 is the "Perfect Opposite" (PO) 
of DO. When the PO appears in a pattern, the 
pattern is reversible, PO becoming (when it is 
played) a competing "00." Tones 1 and 7 
thus form an AXIS around which the other 
tones are defined. Note that MA and MI are 
reversed exactly when PO becomes DO. The 
alternation of MA and MI tones on the C-scale 
is interrupted by the PO. 

As we shall see presently, there is a "good" 
reason for treating tones 6, 7, and 8 as a class. 



SELECTING SEVEN·TONE SCALES 

Seven·tone scales, including the familiar diatonic 
(major, minor) sva1es, are subsets of the C-scale. 
How is the subset specified? It turns out that 
there are several ways to do this. Each way leads 
to a sOmewhat different selection algorithm. 

I) First, the seven tones could be selected 
completely at random, like dealing seven cards 
from a deck of 12 cards. This algorithm is left 
to the reader. For the moment (i.e., this 
article), let's look only at 7-tone patterns w.it~ 
somewhat even distribution (purposely orrutting 
scale, like 1·2·3· 4·5·6·7 ·1). 

II) MA, MI, and p(PO}. You can use the 
distribution of MA, MI, and P tones to select 
7·tone scales with predictable properties, 
based on the properties of the tones themselves. 
Here is one set of rules of selection: 

lst location (~O) 
2nd IoClHon 
3rd location 
4th Ind 5th locationll 

6th Ioalion 
7th Ioation 

= 1 (1IwIY.) 
= 2(MO 0' 3(MA) 
= 4(MI) 0' 5(MA) 
= 6(P) or 7(PO) Ind 7(PO) or 

8(P) (2 out of 3) 
= 9(MI) odO(MA) 
= II(MI) or 12(MA) 

h tones Diagram C shows the scale locations and whic 
can occupy each location. The diagram also s 
how the properties of each of the tones would 
the melodic tendencies of the scale. Major ton 
to progress upward, minor tones downward. 

hows 
affect 
es tend 

• 

Why do we need a definer? 

The definer (from To Chuan/The Great Treatise on 
the I Clung, or Book of Changes) 

In the Book ofCho"8f" a distinction is made omans 
three kinds of change: nanchonse, cyclic cMnge, and 
sequent (non.cycliC') clwnge. Nonchange i.J the back-
sround, o.!' if were, oguinst which change is made 
pou,b/I'. "'or In "8lVd to any cha"8€ there mu.rt be 
sume fixed pomt to which the change can be referred. 
otherwise theN' can be 110 definite order and every-
thins is diuolved In choohc movement. This point of 
reference mu .. t hI!' I!'stahllshed, and this always requires 
a choice and a decision. It makes pouibJe a syslem of 
coordiruJles into which euerything I!'Lse can be filled. 
Consl!'quentlyat thf' beginning of Ihe world, as at the 
beginning of thoUj(ht, there is the decision, the fixing 
oj the point of reff!'rencf!'. l'hf'orf'tlcally any point of 
reff'rencf!' is poSliblf', but expf'riencf' teaches thnl at 
the dnwn of consciou.1flf'SS one slands airea(/y endosed 
within definite, prepotent.tystems of rellJtionships. 
Th~ problem then is /(J choose olle's pain I of reference 
so that il coinCides with Iwinl of referellce for cosmic 
events. for only then 0011 the world created by one's 
decision esoofJf' belllg d(J.Jhed to pieces against pre-
potent systenlS of relatiollsh,ps with which it would 
otherwise coml!' into conflict. Obviously the premw. 
jar such a t1f'cisioll is thf' bf>lieflhat in the last ana/ysu 
the world i, a ,ystem of homogeneous relationship .. -
that it i, a cosmos, not a chaos. This belief il the 
foundation of Chinese philosophy, as of all philosophy. 
The ultimate fmml' of refen!nce for alilhal changes 
is the nonchon&ing. 

, 

locArOi 
n;,NES 

NIl MA 

8 1 
lZt 

7 
l.H 

1M 
b 

'1.t 

5 
81' 

7.v 
~ I 

7t 
Io~ 

3 
.51-

"I~ 

Z ~t-
.<. .. 

• 1 1 
PI.<\4Q.""" ~: '7.",,,,, ""'-es 

(I) R 

(I). (8) nol computed 
(2) 1 orO 
(3) 10rO 
(4) 10rO 
(5) 10rO 
(6) 10rO 

RUN (7) 1 or 0 

I 2 .. 6 7 10 12 

READY 

RUN 

I 3 5 6 7 , II 

READY 

RUN 

I 2 5 6 1 10 II 

READY 

RUN 

I 3 .. 6 8 10 II 

READY 

RUN 

I 3 .. 1 8 9 12 

READY 

RUN 

I 3 5 6 7 , II 

READY 

RUN 

I 2 5 6 7 10 II 

READY 

RUN 

I 3 .. 1 8 , 12 

I 

I 

I 

I 

I 

I 

I 

I 

Note that selection of locations 2, 3, 6, and 7 
is binary; selection of locations 4 and 5 is 2-
out-of-3. No tone can be used twice. No 
location can be occupied by more than one 
tone. There are 1*2*2*3*2*2 = 48 different 
7-tone scales formed by this algOrithm. Choice 
of MA vs. MJ may be independent from loca­
tion to location. 

In the following program (program 2), locations 
2 3 6 and 7 are independent. Location 5 is , , , 
conditional on the outcome of location 4 (see 
Table for Program 2). The conditional assign­
ment of location 5 plus the need for two 
different formulas makes this RANDOM selec­
tion a sloppy algorithm. Can you improve it? 

100 DIM D(n 
105 RAND.M 
110 Oil )-I,D(8)_1 
120 l'eR 1-2 TI 7 
130 R-INT(2.RND(0)) 
I"" I' 1-.. THEN 170 
ISO DC I)-R.2.(J-I) 
160 01 TI 210 
170 I' DC .. )_6 THEN 200 
1110 OC5,.8 
190 II' 1-5 THEN 210 
200 D(I).R+2*(I-I.S) 
210 NEXT I 
220 PRINT 
230 ",R I-I TI 8 
2.0 PRINT D( I), 
2SO NEXT I 
1!60 PRINT 
300 END 

0(1) FORMULA CONOITIONS 

I alwaysl 
2 or 3 R+2·0-1) non< 
40r5 R+2·(I_l) none 
60r7 R+2*(I-J) no ... 
7 or8 R +2'(1- 1.5) 0(5)=8;10(4);7 
9 or 10 R + 2*(1- 1.5) none 

lIorl2 R + 2*(1 - 1.5) none 

GA S( C-
~ ( J ~ I I , , V ;' \ l --

Now that you've seen this program, a little 
question on which we shall build in later 
articles: 

We said that there are 48 different scales 
possible by this method. This statement 
neglects the phenomenon of inversion. A 
scale ia an inversion of another scale if 

I) it uses the same tones, but assigns a 
different number the role of 00. E.g., 
1 - 3 . 4 - 6 - 8 . 10 - 11 . 1 is an inversion 
ofll·l· 3· 4· 6·8 ·10 ·11, the brack. 
eting tones being DO in both scales. 

2) the pattern of intervals is the same, 
but beginning with a different interval. 
We'll explain this further in a later article; 
try to work it out for yourself in the mean-
time. 

How many of the 48 scales are inversions of 
one another? Conversely, how many really 
unique patterns are possible with these rules? 

One further question,likewise with future 
significance: How many of the scales generated 
by this method are symmetrical? For example, 
1 - 2 - 5 - 6 - 8 . 9 . 12 - 1 is symmetrical (look 
at Diagram C). Is this of any importance? 

j:age 7 



WJlITI N~ ~I() S~E(H~: ~AJlT II 
Last issue we dealt with some general bid re­
quirements that can be used in any computer 
bid situation (see box this page). This issue 
will deal with specifics for hardware and soft­
ware. You should be aware from the start 
that your software requirements may be every 
bit as important as your hardware needs and 
specs should be written accordingly. Secondly. 
the more specific you are, the more information 
will be provided to you by bidders, (Le., if 
you list all your requirements, it is incumQcnt 
upon the bidder to list any exceptions to those 
requirements). If you don '( list your needs, 
he may not tell you all about his system and 
you will have to search out this infonnation on 
your own. 

Both hardware and software sections can and 
should be written with a required section and 
a preference will be shown if you can pro~ide 
this section. This gives you wiggle room in 
your selection and lets your bidders know 
exactly what your minimum needs are and 
what you really want. Chances are, no one 
will be able to give you everything you want 
(at least not at a reasonable price!). 

Here are some more general bid specs 
that have been brought to our attention 
since the last installment of this article. 
Use them in good health. 

* The bidder must have gross sales in 
excess of SSO million and evidence 
of a profitable computer operation. 
IWonder who suggested that one?1 
This line will certainly knock out 
Fly-By-Nite Manufacturing but will 
also knock out other small, legit­
imate bidders as well. 

* Bidder must have 10 (20, 30 ??) or 
more similar installations in simi­
lar institutions and must provide 
their names and addresses. 

* Bidder must have an acli~e educa­
tional users group. 

* Bidder must provide a library of 
programs suitable for use in sec­
ondary schools (in BASIC). 

* Computer system must have a 
second inslrucli~e language 
{e.g., FOCAL - who claims this 
one?}. 

HARDWARE 

You can take three different approaches in 
writing specs for hardware. You can be 
SUPER-SPECIFIC. For instance, you could 
specify an 8K, DEC Edusystem 20 with 4 
terminals (ASR 33). Unless you added "or 
the equivalent," this kind of spec would get 
you one single bidder, DEC. If you add "or 
the equivalent" it wou ld be like opening 
Pandora's box. Everyone would bid claiming 
they were "equivalent" or belle, than an 
Edusystem 20 and you might have a real 
hassle proving otherwise. Un less your mind 
is completely closed, we don't recommend 
this approach. 

Another approach is to spec your hardware 
completely around your software specs -
"the hardware provided will be capable of 
operating the software described elsewhere 
in this document." This seems like an awfully 
gutsy thing to do and requ ires that your soft­
ware specs be exhaustive and exacting. This 
approach probably makes the mosl sense but 
I'm not convinced it's practical unless you 
really have some sharp spec writers around 
your shop_ f --r-- og' 

Always seeking a compromise, the obvious way 
to spec your system is to list those minimum 
ha.rdwarc requirements that you think you 
might have plus your preferences, require that 
the hardware be capable of operating all the 
software specs and write yourself a neat set of 
software specs. 

Now for the specific hardware items -

Central or Basic Computer System 

Don't spec a Central Processor (CPU) per se, 
rather spec a total system. Require that it be 
new equipment (unless you want a used one) 
and define that it be of latest generation design 
(today that's third generation or is it fourth or 
31h[? J). If you're gutsy don't identify your 
core storage requirements in terms of x number 
of words or bytes. Instead, specify your needs 
in x amount of USER SPACE or user space per 
tenninal, while operating in time shared BASIC. 
(We felt 5000 words was adequate if the system 
could CHAIN programs.) And, if your're 
messing with FORTRAN and the like, then 
define your needs in terms of user space for 
each language. User space is really what you're 
concerned about isn't it? You will find wide 
variations in user space from system to system­
so beware. This tactic puts the pressure on the 
vendor to specify space in your terms, not his. 
To save you dollar$ later, you should specify 
that the delivered system be expandable to x 
amount of core without the need to rep lace the 
CPU or the addition of an expansion chassis 
(we said 32K). It's cheaper to get the bigger 
chassis now and less aggravation later. If you 
have a preference.for a 12 bit word system, 
say so. If you want a 16 bitter spec it that way. 
You may as well gel what you want! 

More Storage 

In this day and age you have an unbelievable 
choice if you want more storage capability on 
your system. For the complete system you 
can choose fixed-head disks, cartridge disks, 
magnetic tape, DECtape, cassette tape, and a 
plethora of noppy disks and other assorted 
paraphena lia, or any combination thereof. You 
should examine your needs as you see them and 
then make your decision. We're not convinced 
that a fixed head disk is needed for any reason 
other than speed and to run up the price. If 
speed is not your concern, save yourself some 
money and don't require a fixed head disk. That 
doesn't mean you won't get one. Some systems 
only work with such a disk for reasons that have 
never been adequately explained. (Warning: If 
you will be doing CAl on your system you will 
need a fixed head disk. CAl consumes an 
enormous amount of disk space and it slows the 
system down considerably. If you plan to do 
anything in addition to CAl on that system, be 
prepared - you'll need plenty of extra disk 
space to handle it.) 

';l'd like a cOmpulf'r 

lhat'sabout Ihis high 

and this wide ... " 

Here are some cost savers Most large systems 
are sold with magnetic tape to be used to load 
the "system" in case of a malfunction. This 
tape unit ($10,000 worth) has no other use 
since time sharing users cannot use it. You 
can eliminate this costly extra by using a 
cartridge disk as your time share storage unit. 
In case of malfunction you use this same device 
to reload the system. 

If you're considering a DEC Edusystem, some 
oombination of DECfAPE and cartridge d isk is 
probably the most flexible, least cost way to go. 
Remember, DECTAPE is more like a random 
access device than it is like magnetic tape, or 
so they say. 

Whatever you do, be sure to specify that the 
storage you want be available to all users in 
time shared BASIC. That seems obvious but 
you should know that hardware people some­
times sell you things that don't work the way 
you expect them to. 

We're a little gun-shy about floppy disks and 
cassette units as of now. We haven't seen major 
vendors providing software to drive these units. 
Is that clear? Just because it'sallached to your 
hardware does NOT mean it will work. There 
must be some linking software to make the "it" 
available to the user in BASIC. The software is 
not always ava ilable, so buyer beware ... 
However, if you have some good software people 
around, these two items may be a good low-
cost way to adding storage to your little system. 

I/O Capability 

If you're specing a Teletype-only system. there 
is little to worry about. For each TTY you need 
a TTY interface or for all of them get one multi­
plexor into which they plug. Multiplexors usually 
hand le 8 to 16 TIY and work out to be cheaper 
than buying individual interfaces. If you are 
going to communicate via phone lines with 
modems (seePCC Vol. I, No.2, p. 12), beware. 
Some TTY interfaces WILL run either direct 
TTY or modems some WON'T. Specify your 
needs. No matter how many TTY's you want 
now, you' ll want more soon. Be sure to require 
that your system 1/0 is expandable. 

J 

AND n-IAT5 
1) ONLY 

"THE MON1H 
{YILA. LEASE PRICE?/ 

With changing technology you shou ld be able 
to get multi-speed interfaces and multiplexors 
so you will be prepared to run those sweet new 
CRT's at rates of 30 CPS or faster. Your 
standard TTY interface will not run at 30 CPS. 
Specify variable speed interfaces or multiplexors 
to meet this need. 

-
If you want card readers, printers, and all those 
other high speed peripherals be very cautious. 
These items don't just plug into the multiplexor 
EACH needs a controller ( like an interface). Do 
you wan t these peripherals available for time 
share users? You had better say so! Some BASIC 
systems will run these peripherals in time share, 
other will not. The HP 2000E, the low cost 
model, will not drive high-speed peripherals in 
time share ... the 2000F will. (Another of life's 
unexplained mysteries.) Some DEC systems 
will drive these periphera ls IF you buy more 
core. 

Another frustrating item is the high-speed paper 
tape reader you must buy on larger systems for 
$3500 or so. It is ollly used to ENTER system 
software. No user can use it to enter BASIC 
programs (don't ask me why!). 

Cost savers - Mark sense card readers we have 
friends who swear by them and other who swear 
at them. Check mark sense readers out carefully 
before you decide. You may find a punch card 
reader will better meet your needs and save you 
money. Line printers are expensive as hell. A 
good $aving can be made if you buy the 80 
column print er instead of the full blown 132 
column model. Do you really need all that 
printing? 



Miscellaneous 

Somewhere in your bid spec you should require 
that all interconnecting cables and hardware be 
included. Cables can run $35 to $50 each. It's 
nice to have them included in the price. (I 
realize these things sound obvious but unfortu­
nately we know of schools that have been 
$-screwed by these little things.) 

Most bids we've seen have specified that the 
system will operate without special environ­
mental requirements such as air conditioning. 
You might even specify the low-high tempera­
tures you re,quire. That's what's neat about a 
mini ... no air conditioning, no special raised 
Ooors and all those other expensive things. 

Powerfail/restart capability is a hardwarealld 
software item. This goody costs about $500. 
In case of power failure or Ouctuation, it 
guarantees you won't lose everthing that's 
going on and then restarts your system 
automatically. As a hardware item, it's 
pretty straightforward. Be sure to mention 
the requirement that there be software to 
make it operate when you're running BASIC. 
Again, it sounds obvious, but we did use a 
system recently that had powerfail hardware 
but when the plug was kicked out, we lost 
everything??? ! 

Want your computer in a cabinet? Better say 
so, you may not get it that way. 

Maintenance the stickywicket of this busine$. 
It costs dearly but buy a yearly maintenance 
rontract on your system and high speed peripherals. 
It's worth it. We don't recommend maintenance 
contracts on TTY's. Service them with on-call 
service. Be confident that you will get 12 to 
24 hour service from the computer manufac-
turer service by employees of the frrm. I'd 
be very leery if maintenance is only available 
from a "local mechanic with whom we 
contract." Those of you in the boonies will 
encounter this problem. Beware. 

We've said ... don't buy lTY's from the 
computer supplier. It'll cost you a fortune. 
The computer supplier may require that 
you buy a consollTY from them (usually 
an ASR 35 for $3500 or so). YOU:l:Stuck 
buying it from them but don't accept the 
ASR 35 - tell them you want an ASR ~. 
It will do the same job at half the price. 

When you specify TTY's from another 
source be sure to include the requirement 
that the lTY be mod if ted for your system. 
lTY's connected to DEC. Data General 
and other computers, require a modin­
cation kit installed in the TTY to make it 
run compatibly with the computer (cost 
~ about $100 each). Remote lTY's (via 
phone lines) don't require these modifi­
cations. 

Leasing - Nobody buys computers these days, 
they lease them. Someone out there should 
write us an article about leasing - pros, cons, 
prices etc. We do know that interest rates 
vary from firm to firm as do all other fine 
print items. Let Truth-In-Lending work for 
you - REQUIRE the vendor to specify the 
interest rate used in calculating your lease. 

SOFTWARE 

We're only going to worry about BASIC here. 
If you need other language specs, you'll have 
to find another reference. Let me repeat the 
comment that this section of your specs may 
be more important than your hardware require· 
ments. 

BASIC was developed at Dartmouth College 
and there is considerable literature to explain 
what is called Dartmouth BASIC. Trouble is, 
the authors of Ihe language have come out with 
several revisions and improvements to the 
language which have blurred the original definition. 
We're going to reinstate what we think is the 
::>riginal Dartmouth BASIC. 

Dartmouth BASIC includes the following 
statements: LET, PRINT, READ, DATA, 
GOTO, IF-THEN, FOR, NEXT, GOSUB, 
RETURN, INPUT, REMARK, END, DEF, 
DIM, STOP, RESTORE, RND, SGN, SIN, 
COS, TAN, ATN, SQR, LOG, EXP, INT, 
ASS,and a full mix of MATRIX commands. 

~ 
You may nol need the MATRIX commands. 
All the rest represent the absolute minimum 
BASIC language requirements. You might 
place the MATRIX commands in a "desirable" 
software category. (MATRIX commands take 
up an awfully large amount of user space on 
core-based minis. Be sure to require the ability 
to delete the MATRIX commands atyollr will 
to gain user space when MAT isn't used. Then 
you only have to load the MAT commands when 

you need them~.)~~~V1~~;,c;-(O~?;'l 

To tnls' BASIC you should add the 
requirement ofa TAB command which will 
help formatting output and the MULTI-BRANCH 
GOTO (ON x GOTO 100 ,200, 300) which you 
will find invaluable. 

If you're really getting into it, you'll want 
STRING VARIABLE capability on your system. 
String variable commands allow you to manipu­
late alphabetic data. Some systems will only 
allow strings of lengths from 6 to 18 characters, 
depending on the system. This iso/most like no 
strings at all. HP allows strings of 72 characters 
(one full TTY line) on the 2000 series. DEC's 
BASIC PLUS language will handle strings as 
large as 255 characters. In addition to having 
strings you should specify the ability to use 
relational operators (<, =, » with strings so you 
can do such things as compare strings and 
arra'nge them in alphabetic order. To round out 
your string variable capability you should re­
quire the ability to concatenate strings and 
separate strings using substring commands. 

In the category of "preferred and awfully nice" 
(but not necessary) we place the ability to 
store strings in arrays or string array capability. 
This feature is now available one some of the 
newer, super BASIC systems that are coming 
out. 

Next in order of preference, we see the need 
to CHAIN programs, that is to link two or 
more programs together for continuous operation. 
With CHAIN you must have a COMMON stateM 

ment which allows carrying a variable forward 
from one program to another. Some systems 
offer CHAIN but not COMMON, caveat emptor. 

The following BASIC features are not in any 
meaningful order but we suggest you evaluate 
each on its' merits and use them in your specs 
as you see fit, ... as required, ... preferred , ... 
not necessary. 

PRINT USING or picture formatting as a 
BASIC oommand. This gives you the ability 
to control output format with more precision 
and without som~ fancy programming shenan­
igans. Especially useful for business applications. 

Mulliple statements per line - DEC has a neat 
user space saving feature that permits you to 
put multiple statements on one Line. 

10 ~OR X=1 TO 10'PRINT X'NEXT X 

If you're looking at a core based mini this is 
almost a necessity. 

Immediate or calculator mode - allows you to 
execute unnumbered statements without writing 
a complete program and without having to 
scratch the existing program. The statement 
may be any legit BASIC statement, even including 
a looping one. 

ENTER permits limiting the time a user has to 
input a value. Absolutely essential for CAl anll 
nice to have for simulations and games. 

File capability - the ability to store data in 
,sequential and random access files. You should 
specify how many files can be accessed at one 
time (4 to 10), how much data each file should 
be able to handle. These figures will vary wildly 
from system to system. 

Logical operators - AND, OR, NOT operaton. 
available to use on all data. 

Peripheral drivers - if you are buying card readers 
etc., we repeat again, specify (REQUIRE) that the 
BASIC software include the ability to effectively 
use these items by terminal users. 

There must be other BASIC features but we're 
out of gas! If you're seeking a large disk time 
sharing system than you must require a full 
rompliment of system accounting features 
including x number of assignable user numbers, 
file protection for each user, and the ability to 
keep track of time and space for each user. You 
should also require that the system have a Public 
Library capability which allows all users to access 
lhe programs in this library, AND require that 
the vendor provide you with at least 200 programs 
for this library each of which be suited for 
educational use al your level. HP (maybe DEC too ' 
has a nice feature called a GROUP library. Users 
with similar user numbers have access to this 
library in addition to the Public Library. This 
feature is appropriate in a consortium installation 
where each school may like its own library in 
addition to the Public one. 

We hate to say this, but these are the recommended 
requirements for one language. If you are con­
cerned with other languages you should take some 
time to specify your needs for that or those langu­
ages as well. 

Is it hardware or software? Someplace you should 
require a reasonable response time when the system 
is in full use. What's reasonable??? How about 5 
seconds after pressing RETURN when all 16 (or 32' 
users normal problem-solving activities. 

At the present time there is a St'tndl.rcls 
Committee meeting to establish stand-
ards for the BASIC language and all its 
improvements. This article has com-
pletely disregarded the existence of these 
standards. When they become available, 
we will print them so you can require 
the established standards on your system. 
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'0 HIYES.YEAH.0~,SURE.LOVE 
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120 JI*MCRE 

RUN 
N ERE WE G 0 0 0 I 
HEV, HEY. WHAT'S yeu SAY?? 

lDINGBATS A~E FUNNY 
~H0. kH0 AkE '(0UUU? 

11"E. HEE.HEE 
H0W, H0W 00 Y0UU FEEL L L ? 

?"UN 0VEf( BY \t.:ATEkto'f..LeNS 
00 Y0U LIKE GRAPEFRUIT IN THE f"~RNING?? 
? J LOVF: IT 
ME. HEE,HEE. D0£S A GkAPEFRUIT FEEL kUN eVEH 6Y 
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HEY, HEY. ~HAT'S yeu ~AY?? 
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FOR THE REVOLlITlONARY 

- Put some PILOT Poetry up! Find the English Department! 
- Try Spanish, French, Latin (?) in PILOT! 

T,HOLA 
- Invent some word games!! (Courtesy Abe Waksman, SRI) 

R, WORD GAME IN & OUT 
T, TROUBLE IS OUT, BUBBLE IS IN 
T, DUCK IS OlIT, GOOSE IS IN 
T, FOOT IS IN, SHOE IS OUT 
T, GUESS THE RULE-GIVE ME A WORD 

*MOREA,SWORD 
M, AA,BB,CC,DD,EE,FF,GG,HH,IIJl,KK,LL,MM 
lY' *NEXT 
M,NN,OO,PP,QQ,RR,SS,TI,UU,VV,WW,XX,YY,ZZ 
N, SWORD IS OlIT 
IN,*MORE 

*NEXT", SWORD IS IN 
J,*MORE 

TIHIt THIS IS THE GAME 0F R00MS. 10 
eo 
30 
.0 
SO 
60 
10 
.0 
.0 
100 

TIlT'S LIKE 'IIIOE AND SEEK'··yeU PICK 0NE iF THE R0iMS 
TleF YOUR H0US~. LIKE THE KITCHEN eR 
TI'I"0UR ~EU'W"H 
TII'LL ASK yeu 'YES' OR 'Ne' QUESTI0NS 
T.ANO TRY Te GUESS yeUR HIDING ~LACE 
To 
TIPICK A ReeM AND TELL ME WHEN Y0U'RE READY 
.AGAIN TI 
AI 

110 TleK.,. 
120 TI 
130 TI 
1410 T.IS f'eeo USUALLY FOUND IN Y0UR R00H 
ISO "ASK I AI 
160 HI YES 
170 JYUFe00 
180 MIN0 
190 JYI*N0F000 
200 T,I'M Sn~RY •• 
210 T.I'M S0RRY ••• PLEASE TYPE 'YES' eR 'N0' 
220 JI"ASKI 
230 .F000 TIG0eD ••• IS IT USUALLY USEO f0 EAT IN 
2110 MSK2 AI 
250 MIYES 
260 JY,.KITCHEN 
210 M.Ne 
280 ~YI*OININGR00H 

290 T'I'M SORRY ••• PLEASE TYPE 'YES' 0R 'Ht' 
300 ~1_ASK2 

310 .KITCHEN TIARE yeu IN THE KITCHEN 
320 AI 
330 HIYES 
340 JYI_G0T1T 
350 JNUGIVEUP 
360 .OININGRe0H llARE yeu IN THE DINING RaIM 
370 A. 
380 MIYES 
390 JYI.G3Tli 
..a0 IN .. GIVEUP 
4110 .N9FQ00 T.HMM ••• IS yeUR ReeM USUALLY USED T0 RELAX IN BY 
4120 TIEVERYBeDY 
4130 "ASK3 Al 
0440 HI YES 
.. SO JYI"RELAX 
460 MINe 
410 JYI.NeRELAX 
"'80 TII'~ SQRRY ••• PLEASE TYPE 'YES' eR 'N'" 
""90 ~1.ASK3 
SOD .RELAX TIARE yeu IN THE LIVING RseH 
510 A. 
520 M.YES 
530 Jy •• GeTIT 
S040 IN''GIVEU? 
550 _NeRELAx TloeES S0HEeNE SLEEP IN THIS ReeM 
560 At 
510 IIIYES 
580 JYt*8EOReeM 
590 MINe 
600 JYleGIVEUP 
GIO IN,,!rIASH 
620 _SEDReeM T.IS IT THE BEDReeM 
630 AI 
6"'0 HIYES 
650 Jy .. G0TIT 
660 IN''GIVEUr> 
670 .WASH T,D0 PE0PLE WASH UP IN yeUR ReaM 
680 AI 
690 MUES 
100 JY:~9ATH"0eM 
110 ..I,.. .. UNDER 
720 .SATHR00M TIARE YIU IN THE SATHRe0M 
130 AI 
7410 HI YES 
150 ..IYI*GeTJT 
760 IN .. GIVEUP 
710 .UNDER HARE YeU IN THE BASEMENT 
180 At 
790 MIYES 
800 Jy .. G0TlT 
610 IN.*GARAGf:: 
S20 .GARAGE T,ARE reu IN THE GARAGE 
030 AI 
8 .. 0 HIYES 
650 JY,""GBTIT 
8GO JNuGIVEUP 
610 "GeT IT 11 
860 TITHAT t:ilS FUNI 
890 JUAGAIN1 
900 .GIVEUP TIl GIV~ UP. WHAT RBeM A~E Yeu HIDING IN 
910 AI 
920 TI0H ••• 1 EEEI 
930 .AGAIN1 TIlr.'I\NT TO PLAY Ar,AIN 
94:0 AI 
950 MIY.YEs.eKIALRJCHl.SU~E 

960 .JNI*OUT 
970 TIPICK "',eTHER HoeH AtlO TELL ME WHEN yeU'RE R~OY 
9CO JUA(,AJN 
990 .SUT Et 

,.11< 
HII THIS IS THE GAME e~ R'"MS. 
IT"S LIKE 'HIDE ANO SEEK'··Y0U PICk tNE I' THE ReiNS 
.~ Y0UR H00SE. LIKE THE KITCHEN eR 
nUR SEDRe"M 
riLL ASk yeu 'YES' IR 'He' QUESTleNS 
AND TRY T0 GUESS yeUR HIDING PLACE 

PJCK A RIIM AND TELL ME ~HEN YIU'RE READY 

1READY 
IK ••• 

JS riiO USUALLY FIUNO IN yeUR RIIM 
'NO 
HMM ••• IS yeUR RleM USUALLY USED T0 RELAX IN BY 
EVERy8eOY 
'tYES 
AkE TIU IN THE LIVING ReeM 
?YES 

THAT WAS rUNt 

11 

a.~ __ ~-===~-=~=-________________________________ ~ __________ ~ __ __ 



These PILOT 73 instructions are the "core" instructions 
selected by the makers of the language. Many implemen­
tations will have more instruct ions. some may have fewer. 
The idea is to keep the core set in every implementation. 

,1 note about entering progrorru: 

The program that makes PILOT 73 work is usually called 
"the Editor." This program varies in language and operation 
from system to system. This miniprimer is a description of 
the language only ; we assume that you will learn about your 
Editor from the people who set up PILOT 73 on the system 
you will use. 

TALKING COMPUTER : 

To moke the computer talk, you use the T: instruction (for 
TYPE). When you run this program 

TlHELLe 

the computer says 

HELLe T: 
IT· is jus/like BASIC '·PRINT") 

You call use the T: to make the computer print picwres/ 

TI ++.++++.+ 
To 
T. 
T. 
T. 
T. 
T. 

Or to tell stories, etc. 

I [ 
• (0 0) • 

[ A I 
( 1.1 l 

[ I 
",,'tt.// 

T.THIS IS THE STeRV e~ THE DeWN~ALL e~ THE NI 

(The program is left fo r your complerion. Use extra pages if you wish.) 

TALKING TO THE COMPUTER: 

To gerrlle compU/er 10 let )'OU ger ill a word or two (or more), ,"Oll 

lise the A imtruc(iOIl (for A.\'SWERJ. When you nm rhis program 

A: A. 
the compllll!r types 

? 

then \\:aits for your re.v;Ollse. After )'011 hal'e typed in somerhing und 
pressed the Rt."TURN kc')', Ihe ('ompliler will cOlltiulle wilh rhe rest 
of the program fif allY). 

Here :\' a short program 

T.THIS IS THE QUEST leN 
T.WHAT IS yeUR BIRTHSI6N 
A. 
ToTHAT'S NICE 

When .1'011 rull this program, here's whar happens: 

THIS IS THE QUEST leN 
WHAT IS yeUR BIRTHSIGN 
? 

Then the computer waits for your answer If you rhell type 

CAI'RICIIRN (followed, of course, by the RETURV key) 

Ille comp/it!'r COI/tilllles with 

THAT'S NIC~ 

Now . .1'011 do it· write a PILOT program /Ising T- ami A. which 
"bella I'es" lik e tile illll!n'ieIVer Oil a T V "talk sl/Ow "{/ike, Oll'{'/l, 
Carson, etl'. J. Tha t i.~, II a~'h qtlllsl iOIl after question wi/hou t paring 
attelltiOIl 10 the all.\wer.~ at all. 

Or, if that \ lIot your Clip of T-, try ,l'imulating ..Itother GOO,l'1! Hert' \" 
a typical MG, telling a story to her childrell 

WHEN SHE HEARD THIS. THE WICKED WITCH JUMI'ED ON HER 
BR""MSTICK. AND HEADED AS ~AST AS SHE CeULD ~LV BACK 
10 HER HeUSE IN THE weeDS, 
AND WHAT De yeu THINK SHE DID WHEN SHE GeT THERE 
'ATE lJI' THE KIDS •• - ____ = 
1He, SH£ JUST CHASED THE~MG's('''ildrl!lIreply 
10000. THE WICKED WITCHI~ 

THE COMPUTER TALKS SOME MORE: 

WHAT IS YOUR NAME 
?~EARLESS FRED 
HELLO. THERE. FEARLESS FRED 

How did the compurer do that? By using an answer label. Here's rhe 
program: 

T.WHAT IS VeUR NAME 
AI SNAME .,--------_ 'his is an answer label 
T'MELLe. THER~. SNAME 

LeI s look at some more compurer talk. 

T.WNAT'S VeUR NAME 
A.SNAME 
T.HeW OLD ARE YeU (IN VEARS) 
A,iAGl: 
T.WHERE De veu LIVE 
A.SLlVE 
T.se. yeUR NAME IS SNAME. AND Y8U LIVE IN SLIVE 
T.AND veu ARE SAGE YEARS 8LD, 

See how answer labels work? The $ means "the next characters are all 
answer label " When the compUler sees 

AISNAM[ 

it labels the response with the label "$NAME." Ti,e" when it sees: 

T.yeUR NAME IS SHAME 

the computer types rhe first parI 

YeUR NAME IS 

then it/ooks for the A. lille which COl1laillS the labe/SNAME. If 
it call find such a line, it will type the response which was given there_ 
If it rof1" filld the line, or if t/tatlille hasn '[ been reached yet fin the 
program), tlte computer types the label. 

WHAT'S VeUR NAME 
1CLEel'ATRA 
HeW eLD ARE veu (IN VEARS) 
12500 
WHERE De veu LIVE 
?E6Vl'T 
50. YOUR NAME IS CLEePATRA. AND yeu LIVE IN EGYPT 
AND veu ARE 2500 YEARS eLD, 

What next? JUMPINGI 

!1~T'1 AM 
T.I AM THERE 
J.,*H~ 

HERE rJ • • 
* (Thisisa ~ 

line label) - \ 

I AM HERE 
I AM THERE When yOIl RUN this, the complller says: 

1 AM HERE 
I AM THERE 
I AM HERE 

etc., ulltil yOll SlOp the l'OmpUler (fJREA;': key 01/ sollie systemsJ. You 
lise a line label (/ike *1Il:.Rt:. *LABI:.L, *ST·t RT. etc.) to rell rite J: 
illSlructioll (for JUMP) where /0 jump_ 

*HERE T.I AM HERE 
J'*THERE 
*WHERE T.WHERE AM I ' 
J .. HERE 
*THERE T.I AM THERE 
J .. WHERE 

will produce the same result as 

WELL. WHEN SHE GeT THERE. THE ~IRST THING SHE DID WAS", *BEGIN T.I AM 
Til AM THERE 
To WHERE AM I? 
J'*BEGIN 

HERE 

(Well, wltallVa,l' the firM thillgs" e did'!) 

12 What is the result? 



Here's a 'Yancy "way to jump (or, here come subroutines): 

08E6IN T,HERE'S THE START 
U,*MIDDLE 
T,THIS IS THE END 
.II*END 
*MIDDLE T,THIS IS THE MIDDLE 
E, 
*END TO G88DBYE 
E, 

I£RE '5 THE START 
THIS IS THE MIDDLE 

IS THE END 
; GeeDI~YE 

u • • 
U: (for USE) acts just like J: (jumps to a lobe/) 

E: (for END) does two things 

Ends the whole program (/ike BASIC "END "), The last E: in 
the program above does this. right afler the label *END. 

If a U: line has been executed. £: returns the computer to the 
line following the U: The first E: abo~'e, right after the label 
*MIDOLE. does this. When the compUler reaches this instruc­
tioll. it automatically jumps back to the line right after the U: 

M: instruction. 

THE WORLD OF M: 

The M: instruction (for MATCH) is used to make the computer a 
/illie "smarter" LOOK HERE 

Yeu KNeW WHAT DARWIN IS FAMeus FeR 

i~!,~~~:~~~leN.SPECIEs.BEAGLE 
, A MATCH I 

Ne MATCH 

KNew WHAT DARWiN IS ~AM0US f0k 

VOIV, if the responder types ill one of the three M. items, a "maUl!" 
will be fOllnd 

If a match is fOlwd, rhe mlue of M. is "YES" (Y). 

If 110 malch is found, Ihe mlue of At: is "NO" (V). 

JI/: exeCl/ les a character by character string comparison of IIu' response 
gil'ell II) A . with each of Ihe M: ilems, Olle item 01 a time. (In other 
words. a "mol'illg window" comparison.) 

M: lak.es eper),lhillg literally, Suppose we rllllthe abol'l! program. 

yeu KNeW WHAT DARWIN IS FAMeus FeR 
- WI hOliest answer, . 

MATCH 

De Yeu KNeW WHAT 
?I NVENTED SPESES 
He MATCH 

DARWIN IS FAMe US FeR 

(M is.vO 'colise the responder call 'I spell.) 

De Yeu KNeW WHAT DARWIN IS FAMeus FeR 
.THEeRY eF EveLUTleN " 
FeUNO A MATCH I 

is YES, si/lce Ihe A ' malChes Olle of the M: items.) 

To gellhe COl1lplifer {() "ignore" irrelemllt spelling error.Y amI/or 
extra t('xt. III(' AI. item,~ II/ay consist of a few ('ol/sec"til'e 
characters of the desired re,~pOllse. for example: 

H. [VeL. SP£. SEAG 

YOIIII/a)" gel ill a little lrouble with this approach. COI/!)i(I('r. 

De Yeu KNeW WHAT DARWIN IS FAMSUS FeR 
'THE SEXUAL REveLUTleN 

If Ihe M /i1l(' is 

H.EV8L.SPE.BEAG 

thell M. will filld a lIIalch. becouse REVOLUTION cOlltains Olle of -tile M. items. 

n,ls should help you 10 figure 01lI how M: works. That's only the 
first part, Next, let's do somethillg with ,he I'alue of M: Look at 
this program: 

T'WHAT AMERICAN WAS THE 'FATHER eF HIS CeUNTRY' 
A, 
M,GEI.WASH 
TY,GleD FeR YIU. SMARTY, 
JY"END 
T,S.RRY. THAT'S NeT IT 
*[NO E, 

If M: is Y after execlllioll. the instructions 

FeR yeu. SMARTY. 

will be performed. If no match is fO lllld, M: will be N, and all Y: 
instructi,,,,, will be skipped. Here s the RUN: 

AMERICAN WAS THE 'FATHER SF HIS CeUNTRY' 
SPADE 

'5eRRy. THAT'S NeT IT 

try again 

AMERICAN WAS THE 'FATHER eF HIS CeUNTRY' 
,'WI'SHINGTeN 

FeR yeu. SMARTY. 

.Beca,/setH; is YES, the J Y' instfllelion jumps 10 the lil/e 
labeled *END. 

AllY PILOT 73 inslruction call be make "conditional" 011 the last AI: 
line executed by addillg Y or N IO 'he instruction 

MN UY EN MY 

A few OIlier details: 

M: look.s at the last A: execllled 

M: lines call cOIl/aill as mallY items as )'011 call fit ill a /iI/e. 

TY' call be wrll/ell as jllSf y. 

TN: COli be writtell as jllst tV: 

Each time a new M: /ine is executed, the I'alue (that is, Y or N) 
of allY prel)ioliS M line is erased, 

T'WHERE IS THE LARGEST STeCK MARKET LeCATEO. 
T,NEW yeRK. MeSCeW. eR LeNDeN 
A, 
MINEW.Y0RK.NY 
Y,RIGHT eN 
JY,*ENO 
M,Mes 
Y,SeRRY. THE RUSSIANS AREN'T CAPITALISTS (YETI 
JY,.ENO 
MNIl0N 

THE SUN HAS SET eN THE EMPIRE 

.RUN 

WHERE IS THE LARGEST STeCK MARKET LeCATEO. 
NEW vaRK. M9scew. 0R L0N00N 
'MeSCBW 
S0RRY. THE RUSSIANS AREN'T CAPITALISTS (YETI 

1RUN 

WHERE 15 THE LARGEST STeCK MARKET LeCATED. 
NEW yeRK. Mescew. eR LeNoeN 
.LeNoeN 13 
S0RRY. THE SUN HAS SET eN THE EMPIRE 



~IL()T ~JUffiEfl ANNEX pee PILOT HAS: 

NUMBERS IN PILOT 73 

The computer can do number things. too fjn case you didn 'f know). 
PILOT 73 commonly handles numbers and expressions just like BASIC 

To allow youla enter a lIumber while a program is running, use 

T: 
Y: 
N: 
R: 

pee 

U: 
e: 

A: *label 
M: $ LABEL 
J: 
E: 

PILOT DOES NOT HAVE: 

#label 

A1 IX 
("X" can be any of (h.e 26 alphabet letters. Some -IJ.­
systems will aI/ow you /0 use more than olle leIter.) ~ 

To insert remarks in your program, use 

R: Ifor REMARK) Theil, yOll call use the C: instruction (for COMPUTE) to gel the com­
puter /0 e~'aluare expressions. 

(]: fY = 2.X is the expression) 

C: works jllsl like a BASIC "LET" statement rhe expression must 
contain legal BASIC arithmetic symbols. and all)' Jetter ~'ariables must 
have beell assigned values prel'ious to the C: instrucrion. 

If yOIl 're doing a lot with IIl1mbers and algebraic expressions, there 
are some other things abollt PILOT 73 /0 learn. (Or go learn BASIC/) 
We '1/ hold the mess)' details for futllre issues. 

FOR COMPUTER FREAKS ONLY {AND FOOLS} 

I. PRELUDE TO THE EDITOR 

THESE PROGRAMS WERE MADE TO FIT THE 
HP 2000E {& THEREFORE, 2000C & F}. THREE 
BIG LIMITATIONS IN HP BASIC {2000 VARIETY} 
ARE {1} STRINGS MAXIMUM LENGTH = 72 CHAR­
ACTERS, {2} NO CHR{X} AND NUM{X$} FUNCTIONS 
{3} YOU CAN'T RUN A DATA FILE, EVEN IF IT'S 
FULL OF PERFECT BASIC STATEMENTS. 

THOSE OF YOU WITH 256 WORD DISC RECORDS 
MAY WISH TO CHANGE THESE PROGRAMS, AS PILOT 
1 AND PILOT 2 WORK ON 48 RECORD X 128 WORD 
FILES. {PLEASE, AFTER THIS ONE WORKS FOR 
YOU.} 

II. ORGANIZATION OF THE EDITOR 

FILE "TEST" LOOKS LIKE THIS: 

1 A (21tO) 1fJ 5 '2.-.0) II $ STli.I!'IG-S $$$ ] 
t t l' t 
I S 9 ~ 

A CONTAINS LINE NUMBERS. ZERO=END OF 
PILOT PROGRAM 

B CONTAINS ADDRESSES IN 'STRING. PORTION. 

$STRINGS. LOOK LIKE: 

1 I , 
SIX STRINGS IN EACH RECORD 
MAXIMUM LENGTH=41 CHARACTERS 

A "B" ADDRESS=ADDRESS OF STRING. 
FIRST STRING=l 
47TH STRING=47 

WNG STRINGS {)41 CH} ARE BROKEN UP INTO 
TWO STRINGS & SAVED SEPARATELY. THE LINE 
NUMBER IS REPEATED -

.."..,<; plO 
KOllE 

1 

:;T~ PRO.;'H) 
I , 

A 10 20 30 30 '10 50 ,"0 0 

B "2 'i " 5 7 " 8 

LINE NUMBER 10 IS IN ADDRESS 1 
LINE NUMBER 30 IS IN 4, 2ND HALF IN 19 

14 

R: lilies dOll', prim or do anythillg else. 
programmers comments. /:.~xample 

They are for fhe 

R. THIS IS REMARKABLE I (1: 
To continue a /ine, (especially M. and T"J just begin the next 
line with 0 colon. Example • T.THIS IS THE FIRST PART. AND 

.THIS IS THE C0NTINUATI0N • 

THE EDITOR KEEPS TRACK OF ALL THIS AS YOU 
ENTER & EDIT YOUR PILOT PROGRAMS. YOU 
CAN'T FOUL THINGS UP AS EACH COMMAND OR 
LINE IS PERFORMED, THE DISK FILE IS UP­
DATED. 

SCR DOES 
A 0 
{3 

THIS: 

000 
2 .3 'I 

III . PRELUDE TO THE 

STRINGS- 21.10 WL srR~S, 
r./ RECORD 

INTERPRETER 

PILOT IS STRAIGHTFORWARD TO INTERPRET. 
THIS HAS BEEN PATCHED OVER A LOT, BUT IF 
YOU CAN DO CLEANER CODE, GROOVY. DUE TO 
SPACE LIMITATIONS, THE REMS HAVE BEEN 
ELIMINATED - MAKE YOUR OWN. 

A & B ARE SAME AS IN THE EDITOR. BE 
SURE OF AT LEAST 241 ELEMENTS. {THE 
EXTRA IS FOR OCCASIONAL LOOP OVERLOAD} 

M & L ARE SYMBOL TABLES. M HOLDS 
STRING ADDRESS OF A _LABEL - L HOLDS STRING 
HASH CODED LABEL NAME. 

S STORES $VARIABLES {HASHCODED}. INDEX 
OF S=STRING ADDRESS IN FILE 'E' E HAS 4, 
60 CHARACTER STRINGS/RECORD. 

IV. HASHCODING {MAKING STRINGS BECOME A 
NUMBER} 

HERE'S A NEAT METHOD {COURTESY PETE 
ROWE} CALLED - LOGARITHMI C GODELIZATION. 

{1} TAKE EACH POSITION OF THE STRING {LABEL} 
AND ASSIGN IT A PRIME NUMBER· 

[ 2.131 sid II I I. J '1 j " J 2J 1 '4 lW..lJ>v.I 10) 
'2J~S"1' , 

{2} ASSIGN A NUMERIC VALUE TO EACH LEGAL 
CHARACT ER, LIKE: 
.. $ABCP •• ··.z-o .. · 9 
I'2..3'4Sc;. Uz.') V 

~3} THEN CONSTRUCT A LABEL LIKE "ABA" THE 
NUMERIC VALUE OF THIS WOULD BE 

N J 2.> ¥o J 'I 5'''''-v..w... M .... T~K. 
a .. .. -A~'Arro IO$1,-a0f0lAL. pa'HC" 

THIS IS CALLED "GODELIZATION." SINCE 
N1 GROWS A BIT RAPIDLY, WE USE LOGS: 

{4} ]II = 1.0(;. (f'lI) = 
3 .. LOG CO + '+ '" LOE;. (3) + 3 ,. L..OG (5) 

ERGO: "LOGARITHMIC GODELIZATION." 



" , 
co,. )(U I] 

1I["'-t'ILIT 13 :;YStLH bl! C;k~"IUI' Tnb 
kEM_!.!296 b",ANT )',/IUI ALTO CAL. 3:.'6-..a39 .. , 
"nt- I:IlPYH IGHT •• 972 
D'M ""1(., ,.bi [., I ... . U.' 1.0S(<I' 1.[5( "'. l.rt ["I' J 
UI'" S'[7~1 •• 5112l 
DIM "021 

~ IL[)T 1 
~ 

• • • • • • • •• ,. 
"''''-:itT PO TI LENc;tH IF :010 AND IiIS I" "£.eVE I'I'}.-. ..... "'oy ..... . po·'n! ____ r-., ... .. 

•• ,. 

DIM M2';OI,!H;>5DI,L(SO]."ISO' 
DEr rNA(x).x-INT«X-I)~'I.' 
DEr FNlolk).INTlOl-11I6hl 
IF" )CS ... •• THEN I'D 
"HINT IN5TkUCTI&N$" j 
''''PIIT 5' 
IF 55(1.11""1" T!tEN 190 

... """II"' "' .. _ .... " .... ,,.,j •• i\I'£. n .. ~, ...... 

.. 1Nl ..... c"""'"".... .... RU.Y ...... ,.......-h .. .. .. ,. CHIlI IN ""'Len" ,,"WT ,-............. _ • ., ......... ...,. •• .."LOT ,-
rilES 1E51.[ A"".<I~_I;.._.t.M<t~/'HSIC 

" ,. IF tNO _, Ht[N 260 a,...,,''-~I'''''.''''~''(SClUmlJ,..,. (n:ST' , ...... , t-MAT HE",I)', ,A " ,. READ 'I.S A~A""II_p 
!'IAT READ ",b 
GITe 310 

.. .. .. 
•• 

GflSUS 56'0 ~s"'""...u. .. .Ioo,.,.1£ST 
PHlltT "SCkATCH P£lIrlRt'I[D IN rill:" J ... h,......." 

10 HEM-E0110" PHOGk"'''' 
110 PHINT "'DlTeR IN" 
30 PIi,'" "'H'" 
.0 INPUT SS 
500 16_0 
60 GISUb S .. \O 
10 IF H_\ l~EN 2000 

II[M-NUI<EIIII; COKlo'A .... OS 
IF SSII.210"1''' T~E"" 100 
IF SS[) .110"," TH[N 900 

hit ,~., 1""- io 1l1I{o·""",,.,,N"fI-f'lU)T' 
boI ... ~i6rl.-"" $1'"""'1_..,...,.._· .... 
5U!r54/0_ ... ,. ...... __ N··I ............ 1..-.1 

Ih.ot~ '" fRIfN,RFYXII,US/ .. .. 
•• .. IF $""" THEN 1000 I/ ... /f ......... , .... " .. .. REM-UELET[ A LINl D£u:rr.WH:!J 

" .. 
00 .. ". .. 

FfiI~ 101 10 2 .. 0 t-
'F AI' 1.101 TN[N .. 10 
NEXT I I_ .. _ ......... "".. .. ".,.~ 
GITIII 3 .. 0 
IF 11'.11.11.101 lHEN ~ao 
R[M-SINGLE LINE 

•• .. ... P.lOt II 

•• o. ... ... ... 
." •• •• •• ... 

FIIIII "_1 Tra 239 
AI",_At""11 
81,,)08(".1 I 

N[XT " 
i----!ooW< ....... " .... 

.. o. ... ... ... 
j'l'o 

•• ;'0 
~. n. 
~o 

D. , .. , .. , .. 
n. ... 
'" ... 
n' ... 
". ... ... ... 
no ... ". 
"'" , .. 
9'..:0 

'" ... , .. , .. 
fl' ... 
'" 1000 

11'.12"01.0 
812"010P 
GISUII ~200 
GOlC 340 
REM-oeUllU: UN[ 
P.II( II 
PI_IIII"1 "'N .lo' Tra 238 
AI"l·f,I"·io!l 
BI"lobl,,·21 
NEXT " 
A(I!.O 1.11'. (239 ).0 
b(239]_P 
2(2.-0101" 
Ge~lItI Sio!OO 
Grate 3.0 
IIlH-LIST Ilill LINES 
FeH 10\ TI'! 2.0 
IF AliI u N lHEN 150 
N(Xl I 
G8111 3"0 
f'HINl .... 
,,\.0 
IF ,,1.10 lHlN 810 
GflSW S21D 
" AlI'I),/Io111 THEN 1120 
I . " I 
If' SS.· ... lH£N 810 
PklNT AlllISt. 
10 ' '1 
H /10111_\ THEN 1'1'0 
.11_'" " 
GOle '1"0 
P"INl H .. 

GI'I18 3.00 
HfH-ilNl 1.INl 
fAH "_1 l 'A \o'~O 
IF AI"I·N lHlN ~.oo 

Nfl<1 .I 
Gna 3.0 
Pk'Nl ,., 
Gl.ISUb SllO 
PHINT /Io(1)lSl. 
""INT ,,~ 
Gnl0 3"0 
kU'- IN5E'" OF 0\E ..... kIlE 
'IN 1.\ 10 ~.o 
I' AClI.N THEN 10/10 
IF AII).N lHEN I~~o 
U' All 1_0 lHt:,.. '~lo 

NEXT 1 
Pkl"" "Ne ,.OK[ SPAC[" 
GOle 3"0 
IIEH-IIVE"'~'''''T£ 
IF ,.,.;,! .. o lH[,.. 1110 
IF AI I 10A( 1.\ I ll1L/< IIlSO 
A[M- e~E LINE IN FIL[ 
,,. L[N(~.)'''I TH[~ "60 
GI!ISUb ~o .. o 
Glnl 3.0 

100-180 "''' 10 Ii ... 

·-"1- ftC ,'., fo-tI ,. 1/1' BIISIC 

St'll,l:~ ...... .,..~~ ....... 
om.oJ~ ... "" ...... 

....111·'1'11' I .... ~_ .... 

,..,.,.0-...$0 _ ~_., 
SJNCU: 

SiyIo I...,.P _. , I /0 
, __ """, • ..,.. IIH 

1010 
1020 
1030 
10 .. 0 .... .... 
1010 
1010 .... 
1100 
1110 
1120 
1130 
11.00 .... 11[ ... • ne LINE INSEkf. IIHE LINE IN FILE .... 
1110 
11110 
1190 
1200 
1210 
11:20 
1230 
12"0 
12S0 .... 
1210 
IIlll0 
1290 
1300 
1310 
1320 
1330 
13 .. 0 ,,,a 
1360 
1310 
1380 
1390 
1 .. 00 
1"10 
1 .. 20 
1"30 
1 .... 0 

lS·SJ. 
$J..S$( 1 ... \1 
GISUB 50 .. 0 
1·'·1 
$s.tsU21 
GeSUb 1910 
CIIISUS 50 .. 0 
cesua 5200 
GOTO 3"0 
ktM- 1~0 LINts I~ FILt 
IF LEN(~S) ... I THE~ 1320 
RtM- £l'It l.1 .... E Te PUT INtra 
Ge5Ub 1820 
GI!ISLi> ~O"O 

GISU& $200 
GtlTe 3 .. 0 
kE,,- TVC AND HIe 
TSoSt. 
$SoSSII,"11 
GI5ue 50.0 
1·1·1 
SS.TSI.21 
r.eSUb 50"0 
GratO 3.0 
kE"- INSrRll!!N 
COSUb 1910 
IF LltHSSh~1 THE .... 1"''1'0 
HtH- SINGLE INS[kl 
GOSUl> ~o .. o 

I.SO G8SUb 5~00 
1.60 G010 3~0 
1.10 Hr.,..- IlDUbLt INSEkllCN 
I.SO TSoSJ. 
1.90 55_51011 •• 1 I 
ISOO C;OSUb ~o.o 
1510 1·1*1 
1520 SSoTSI.~' 
IS30 ~SU" 1910 

" .. I~SO 

IS60 

Gesl.ll ~ '0 
MISu(' ):.:00 
Gele 3.0 

SlmI9IU_ ~_"_".""I 
S{M s.~ of ................. ~ .. 

Twe LJNE FILE 
SV.II!O ....... ..,.. ... _.([tlI. .... } 

s.-.A...J· .... 1· 

1~10 

""" '590 

h£H- LASl LINE CA~[ 1510.1;~1t I/ ........ H .... ' .................... ... 

1600 
1610 
1620 
1630 
16.0 
16!oO 
1660 
1610 

Ir U:N(S$I'''I THf·. 16~0 

HE~- P~E LINl. ~LEA~L 
/loll I." 
te~Ul> ~O"O 
CO!.,*' ~io!OO 
GOlD 3.0 
H~-\i~UH.L IF Yeu ~"SH 
All I.~ 
AII'llrN 
It.·Sl 

'680 ~s.oS1.l1 • .,ll 
1690 lieSI./& ~I.I-m 
'100 U.,~I.~I 

1'1'10 ,01" 

. ~ ......... "" ...,. .. 

1120 c.I'!S ..... )0 .. 0 s.- """ 
1'1'30 t.n:.ut: ~I'OO ."' .... '."'11_,. • 
11"'0 t.IIHI 3.1.1 
11120 kH' · (" .. flll I~ l.oEL(11 THL LlNl 

f'oh( II 
FPlH .l. , HI ~39 
A( .llol1(.'. I 1 
1>(.l1·1I1"· ', 
~ll\1 J 
/Io'~"'Dl·O 
1.1:>"'0\0)' 
M.1U~" 

1830 
'''''0 
18)0 
"M 
11110 
IIlIIo 
11190 
' 900 ,.,0 .. .. ,- ",,,'111 • HI,II'j' rUl tNl LII,t 
1920 ".1>[,·.01 
1930 ~I'" .I.~"" TI! 1'\ Sn:~ -I 
'9.00 A(JI·'H,)_)] 
I9S0 6Ir.n~LI.l_') 

'960 Hllll" 
"'I'D AIII.N 
19/10 10(1].1' 
1990 kETlJIo,N 

I.'" IY' ...... ,.....,. "..." /l1 • • '~" 

; BEg:tJ8 , . ........ ,. .. 11 

~OO kE"'_NII'" NlJIot[NIC CO""""ND5 1I_I .... J~.,I ..... ~ ....... __ •• f' ....... ' .. 

2020 IF 510.":.(,;11" lH[N 20'1'0 
2030 IF St. ... Lh .. fHlH 2 '00 l.ooIt •• ,"I, ........ ., .. ISI.- ......... 
2010 5SO~" '.31 }-

20 .. 0 IF 55· .... EN" lHE N 4!~1!0 
2050 IF S1o.'·" ...... THEN ~36O 
2060 GOTO 330 1Io_ .. [li!'."""V_~ 
2010 IIEH· SCUTCH 
20110 GI51J1i Slo90 
2090 GITe 3.0 
2100 kEM-LiSl 
2110 ""lIn .... 
2120 'eM 10' 1£ 2"0 
2130 IF Arll~1 THEN 2 190 
21"0 G05UB 5210 
2150 PRIN1AIIIISS .... 
2160 IF AII,.~II.IJ THEH 21110 
2''1'0 '_1.1 
21 eo NEXT I 
2190 ~INT .... .. .. 
"' .. " .. 
"" ,,,a .. .. .. .. 
.." .. .. .. .. 
2300 ...... 

Grall 3 .. 0 
IIEH- IIEflUHSEII 
IS.lo 
FOil '.1 Te 2.0 
IF 11'.111_1 THEN 23 .. 0 
'F 'HI1.AII"\1 TIIEN 2290 
A(lloiS 
IS.15·10 
GraTe 2330 
A(I ).U 
AIJ.I].I$ 
1·1·, 
Gin 2210 
fI[XT I 
GISl.II 5200 
Gell1 3.0 

no. •• ___ .'(0 II.,., ...... ~ -If) .Iw~ _. ,"" 

.,. .... ...1 .. ..,... ......... .... 

CHAIN ""IUT2" IIUN If1Wr:tlll1v, ... I1U1t,.....' 

...." .... " 
23"0 
2350 
2360 .. .. k[M-GIVl~ I, STASH S~ """""1'."'.-, 1l00J .... ......r ...... ..;" It>II.., .... "nop$l .. " .... .. " .... .... 
5100 
5110 
S\20 
5 '30 
5'''0 
51)0 
5160 
S170 
SI80 
~l9o ,,,a ,,,a 
5220 
)230 ,,,. 
"" "" "" !o29o 

" .. " .. 
"" "" " .. 
"" " .. )3'1'0 

"" )390 ,.... 
!>.IO 

~"'9 
:. .. 2(1 
:, ... 30 
:, ... 0 
~ .. )o ,. .. 
~"'I'o 
).,.1.1 
) .. 90 
~!>Ol.l 

"'>10 
»;<1.1 
):';'0 
',' •• 0 
'>'>~O 

" .. ):''1'0 
~511O 

S590 

" .. 5610 
5620 
S630 " .. S650 , ... 
56'1'0 ,. .. 
,." 
5100 
S'I',O 
S120 
S130 

" .. S750 
5160 
5110 
S180 
S190 .... 
6100 

\/oFNb(blll)'8 s-.. ,"'fI, .............. , .. TI.ST 
MEll.O 11.\/'As..b5. CS .lls.[~.r1o 
GOl. FNA('III) IIr 508o.5Io0.5120.5I.oo.SI60.SI80 
PklNl II.VIS,l.b~ .C5.u~.E 1o ,'5 

METUIoN 
~I<IN1 II.VIA1o.51o.C5.01o,Es..r1o 
M[lUIIN 
I'lIlNl '1. \/IA1o ,1I5. 55.01o.[s.rs 
H(lUkN 
PklNl 11.VIA5.&S.CS.SS.Ef,rs 
I<UUf,N 
PhlNl 'I.YIAS.bJ..CS. os .st..r5 
ftETU"~ 
PRINl 'I. VIAS.bS.C~.Dt. .ES,SS 

ktTURN 
H[H-PIIINI A /'INIl & ARIoiAVS ......... _ ... 50 ....... ...,,8_1. 
IIEAO '1.1 
MIIo1 PkUll ", 1'1 
REIlI.> ".S 
MIlT P);IIo<T II I II 
kE1IJI,N 
kr ... - Ul);ACT SS \O:HEN GI .. EN 
.. tAl.> " .r~·"'{"'(lI"b 
fOk .1 .. 1 It. 'N/,lb!ll) 
klAD ~I lSI>-

IF I.I .~~O 1".1'1 ~"OO 
IF 11'.11"1"11'.111 IHEH s'.oo 
' t.obll·\1 
"lAO".fN"{16J·& 
fell "0\ 10 rN~I'~) 
HEAD" 1/IoS. 
N~n ..J 
~SIU.N( S! )·'I·At. 
H'lUhN 
HH'-Ci~': ~1. (.[1 N 
III" HI'O] 
It.· .. OII'J'':.I.111'' .. 
No - ( 
UISI'" S"~O 
U ~t_"" l~!H ~~40 

1.r::'IM· ~t.I 0 
/I N! _0 1 HI.N :.~~o 
It N._I 1IIIN ~:'CiO 

••• 
"'·ID'N'N' 

I I ................. r ..... ~, ..... , 
IJ.. ... !:· /,\01<1""1 

So,.ll/fill ""'''fi ... 111°. __ ,-f. ... ,.,. .... ,.5;'10 ... d,." .... _. 
rl....t "(",",.,.11 
a...-. I., ~.." .. " .... ~ 

r __ ....... ..,~ ............. \I.O.". c. .. ~ ..... ...... 

:.s._S1ol:'-) n.,...",."',~_,., .. ~ 
(,1111' '."~I'I 

'f·: .... :.'>~o 
1<'11.1",· 
~I .. _'·I .. L",..I( :;, '- .. ~' 
U :.H 1.1 I." .. lH'N :'000 
:,).;,!. 1:'] 
" Sh"" thrN S"'OO 
rol'lC '!I~bO 

,,£H'hN 
11£ ... - 111(.11 Se/loH s,...VI·ooI ... /"""O_9 
Hlo-I 
F"II .1.\ 18 10 
J1 SS,I.II.ZSIJ.") nl[N S610 
NI • .I~' 
RE1U~N 

NEXT .I 
kE1URN 
1I["'_SI;"A1CI< ,",UTINE s. .... _ .... ,.:t.J, •••• Jf/J 

"",T A.lUi 
"'11'.1 S.lEH 
rIll ".\ TO 2.0 
Bt")·,, 

IIEX! " 
11.100"" 
FII" "_9 111 ~8 'n" ";(IL ""'¥' .. 1St1t1\·C,,... .. 
PHINT _1,"IAS.As..AS.AS.AS.AS 

NEXl " GIISUfi S200 50 ... __ 

HET"'N ". 

15 



PILeT2 

SCI" It'll I 
20 1.1 
30 Its."y" 
oW) OIMASI.I) 

~IL[)T 2 
SO 01" SSC72).1!ISC72) 
80 PO.T2 
90 DII'I A(2<11).IH2<11) . L(501."UOl 
100 OEr rI<lA(XhX'INHU_1 "'6)06 
110 DE' Fl<lb(XhII<lHor._. )/61*1 
190 riLES l£ST.E ... 
'" '''''' 2'11 0 

GeTCl 2<100 
CHAIN "PILOTI" 

RESTOIIE 
GOSUI! .680 
18_0 
19·0 
klAO 

AA' 
IIEAD 

,., 

" .. 
IIEACI 
II. ~ 
k[AU 

'UZlR 
LoUR 

_ IIA 

·'110 

Fell 1.1 T0 2<10 
casul! 5280 
OO.LENISSI 
I F st. . .... Ht[N 2750 
IF SIC1.1Jf"." THEN 
Ge~uu 3690 
flOSU& .920 
LUll·OI 
I'H")_I 

E..iI .. __ 

lwoJ.:._ 
stili ffo&I_~. " ..• I".ff ·."_9_ ........ 

s.. ...... ,.. /-.tt .. ,,~_"_.,. ,STIfI"C, 
SlJfI U.!O C .. _ I. ,. • ..,.. SlI_ J.'TH 1M:, 

If ,\·l'· ........ I" .. """. , .... ,.. ••. s.., ...... 1 ... 
2585 Q"<"lr,,,'Wort &.. .. _aJ" .... 

~HJ_ .. ,_" ·~ ... I .. "I 
SlJII4"lO ..... ...M.,IJ1 •• 91 
SI_/ooo4<o./W". .. L 
51_0.1<1 ... , .. » 

2<120 
2<130 .... ,.,. .... 
2<170 
2<180 
2<190 
2510 
2520 
2530 
253S 
2536 
25<10 
25.S 
25S5 
I!S60 
2565 
2570 
2575 ,,,. 0.00' 

IF 0~50 THEN 2150 
besUI! 35110 

I .......... ,.-.... ,Q ..... 'o .... ~,of ...... 
T.ot'I"~"'I", II ... ~._.,... Slio- _(1PJII\l1 

2585 
2590 
2595 

"'" 260S 
2610 
2615 

"'" P6~5 

"" 263S 
26<10 
26<15 
2650 
2750 
2U;0 
2no 
:':7 .. 0 
2190 
~ .. 
211,0 
i!R20 
2830 
i!8.0 
2t160 
2870 

''''. 2890 

'''' "" .... 
2,.5 

" .. 2955 .... 
"" 2965 
2910 ,,,,,. 
"''' "''' 
"''" " .. 
"'" ,,~ 

3110 
3190 , ... 
" .. "'" "''' ,m 
"". ,. .. 
3250 ,." " .. 
"''' "''' "' .. " .. 3310 

"" '''' " .. 
"" "" "" 3380 

" .. 3<100 
3<110 
3<120 
3.30 
3 •• 0 
3.50 ,. .. 
,." 
3.90 
3500 
3520 

3530 
35.0 
3550 " .. 35'0 
J580' 
3610 
3620 
36JO 
36.0 
J6~0 
J655 
J660 
3610 
3690 
3695 
3110 
Jlll 
3"2 
311 J 
31,,, 
3120 
3UO 
3"0 
3,.,0 
3'~S 

" .. 3'65 
3110 
311'0 

" .. 31'100 
3820 
3830 
38.0 
3f1.5 
3t1.6 

"'" 3810 
38110 
3890 

$IIIUII/ __ I"" ................. _., ....... c ........... 
Ir t;S,II.'I."A" Hit ... 
IF 5UI.I,.. .. S, .. THlH 
GEl SUb 3690 

?,6.0 9., .. /_14' 
u •• o SI.,.".ol-wu. .. _ 

C05u& .,:.to 
"-190, 
" 19~~0 ThEN Y6.0 
51191·"1 
f,IHe 251,S 
IF "Oe.2 THlN 26.0 
1·101 
H Oou2 TlIlN 2650 
1·10 I 
1<1[1\1 I , .. 
h'ol 
If 111'1 lkHI ~1"0 

i~!~ ~ 

c... , ... .w. .. IIf."'" .... ,/1 

I.,....,. ........... , .. " 
1/ w.~ ,,/._. ___ 
so .... ,.w."S· 

,..,,._, owe • ..., I(..u.. .. /.........J..." .......... 
~_w. ... 

,; ... ~/~~ ... · 
110, ............ I ,.,.... ......... , .. 
I __ •• ,..._ ........ ! 

I ....... I, ~"., ..... ". "'O$IA ~ .. 

If' h~.O \)lEN 3.'0 l:...y","'.ifl'" 
Gnsut- :.;·",0 1:.' ..... :<1. , ... ",VIII~ , • ., 'IJ_"¥ .... , MJI¥ 
IF Sh .... twEN 32n 
'r lJ'rHSU<.<! THIN 2116n U., 
IF S51I.II'''.'' 1)1[N 2920 
COliUb J690 
U Lll<IChhO II1I:.N 2920 
GaTe 320 
G05UI1 35110 
IF Ch"V" IHEN JOOO 
U· Ch"I<I" ThEN 30:.:0 
ChCSII.I) 
IF CS."J" tH[N 
I' CS."A" TI1EN 
IF Clo'·,." TI1EN 
Ir CSo"IC"' THEN 
If CSo"E" THEN 
CITO 31.00 
IF r~o lHEN 29.5 
G8TO 2160 
IF r.1 Tl1tH 29.5 
GOt8 2160 
GeS .... 3&20 
T·T·, 
IF T~IOO TI1EI<I 3.'0 
GITII 2160 
Ges ..... 520 
cITe 2160 

c., CI • ......til_ CI·........." 

OI"'I/CI .. "", 

"'/. ¥to __ }or I _ '""" -" .... 
T ... ..,,,.. fI>IIIO, ... u"_,,, 

INPUT " A: 
JSIL[I<I(fS,.II·.... }-
ISC<l.LrI<lCIS1'3)ollo A"" .... ..,'""" ......... _ ... /I 
1$[1.31 ..... 
T·O T""'.ff.., .... _( ..... , ..... / 
Ir ISU •• ) .... " tl1EN 3.90 a. ... ,,~·-Ht1' ..... 'oflUlTI! 
TI.ToO 
IF SUI.I )'''5'' lllEN 33.0 
GeSU8 3690 S. ..... ~1 .. KEK mO_[ .. .., .... 
GIISUI! .920 
reH J'I Ta 19 
,r ,",SIJI TI1EN 33:':0 
HEXI J 
cIITe 2160 "., 
COSUt< .310 
COTO 2160 
TI_lI*1 
IF TI.,OO THEN 3.50 
os ... • .. 
GeSI"lr 3690 
cesur. 4111'0 
I~ "~_O THEN 3.30 

PHINT "CANNOT LOtA1[ 
GUe 2160 
"WINT "JUMP 
CITe 3.90 
PRINT "T£lIT Loep" 
PWII<I\ .... TE·· 
Ge1e 320 
IF 510.11' .... THlN 3510st'l1.lto .. _l./ .. "",~, 

It LI'NCSSlel tllll<l 3510 
ss·SSt:.:) 
IF LlNtS~le2 THEN 35TO 
con 35~0 
IIETlI/\N 
GOSUI! 3520 St'lt1.l80 _1."'- a- .. ",_"" f'4'~""~". 
t~k JI_2 \0 LENtS~1 
If' St.(JI.JIIg"," lHLN 3650 
NEIlT JI 
k[TWIN 
C._S'(I,II 
ChSS,IJI-I.JI-II 
55 .. SUJI-l ) 
I1!.TUIIN 
c.esUt> 3:.\::(.I SllI,u,o 1 ..... 1oot _ .. ,. "WI"" I _,..". "''''''' !is U.· .... 
fek JI.;: 10 Lt,N{SU 
If S'IJI ,JI,."f" TI1':1< 31 .. n}­
,r SSlJI.JII ...... lj,~" n .. ll 
Ir :it (.11 • .11 I~"U" lhtN 3191) 1",.,,_ ...... Ir ..... /~ ..... , .... .., ... /w..1 
IF S~{JI,JII ... ' .. lhtN J1 .. 0 
Ir S'I.II.JI1."II" lI'HI 31"0 
If' SUJI . JI 1."1" lllLN 37'10 
I<lXl .11 
.J:.:.u.,,':;" 
1'1 ... OHIOI 

". 
UUI.III1·SSl I.Jl.! ) 
s .. ).tJ~ o'l 
,",[T~N 

J:.'.JI-I 
Gt'TO 3160 ,., 
"I_LEH{SSI 
If SU",P) .... , .. 
PRINT SUI.11I 

TIIEH 3900 r ... "._,.~.­"" .. , .... _ .... 
" LlNIS5I.:! THEN 38110 
S'·55I?) 
ceTe 311JO 
PRINT 
HUIJI',N 

• 

3900 
3910 
3920 
3930 

" .. 3950 

" .. 
3910 
39110 
U"O .. '" .. " .... .. " .. " .. " .... .." .. ~ .. " .. " .. " 
"" 

IF S50'-I.P-I)." .. TH[N 311S0 
o,_ss 
SS .. SSO'I 
G0SUb 3690 
GesUEI .920 
L2·0 
fIIR .I_I Te 19 
IF ~1'SIJ) ThEN 3990 ",., 
HElIY J 
lr L2'0 TkEN .010 
PRINT ··SH, 
(:eTO .090 
GeSUb .2.0 
eS[PI.IlSf3.LENCXSI_31 
PI'LENIOS) 

sua 4:!"r' XI".."(K C_...........,·_ .. 91,.'1'.[_~ 
Ir PloLEN(SSI.PO tHEN .0110 
OS[LENt051_IJ.SSILENCOSI_I) 
SS"OS 
COTO l880 
e5lLEH'0"oll_SS 
SS.OS 
Gete 3850 

11_,.... ..... '""" ... ,.,.....", ...... _., 

<1120 k[M 
<1130 G0SUI'I .920 
<11.00 FeM J_I TO so 
.I)(J I r U J 1.0 I Tl1lN <1200 
41160 N£l('( J 
.110 PklNT OS .. IS MISSING" 
<1180 
.190 

"'''' "" "'" "" "" "''' 
"" "" "" "" " .. 
"" "'" "" "'" "" "" "" "00 
<1<1'0 
"20 

"'" • •• 0 
•• 5b 
•• 60 
.. 10 
.. ao 
.490 
<I~OO 
.S;.OO 
.521 
.S!!? 
t.S?3 
A5?<I 
.~25 

.os:." 

.!o;'O 
<15.0 
.)511 

L2_M2_lol 
IIET Ul<N 
1_"tJI 
L2_H2_1 
.. ETU,",N 
L3_f'NCIL21 
kEAO . 2.LJI~S .1l5. VS.lS 
L<I·f'I<IOIL2) 
IT L.~2 lH[N .3.00 
IF L.'3 THEN .310 
IF L .... THEN .J20 
KS_Z' 
R£TlM<", 
X5_TS 
HETUI<N 
XS.~'S 

HF1lJkN 
L3·fNC CL2) c- U,,... XI 001. 'Eo 
~EAU .2.Lll\$.KS.T~.ZS 

L .. ~FNIHL21 
U· L •• 2 THEN •• 90 
IF L •• 3 \HlN "<110 
IF L .... TH.:N .... so 
PklNT 'bL3'~S.KS,.TS.1S 
kETUItN 
PItINT _2.L:tl~S.K'.IS,ZS 
III TUHN 
""INT .2.L31~'.IS.TS.ZS 
R[TUkN 
"IIINT '2.LJ1IS.X~.VS.lS 
I<ftUl'N 
5S,(LlNI5SI·II~" ." ,lIl1nlf·UM.Tlflfi 
~~k J~.:': 10 LlNfl$1 
IF I1IJb,J~I'IH.I<:-I,J~-11 TkfN <1526 
I' l.j.tJ~.Jl<I." " il1~.N .S2c, /(. ___ .. ~I'''''U.ol'io ....... 
IStJ;'-ll _ I!-IJ<:) 
Ir J<:oLI.NIIS,1 1111"H .)30 
Nt KT J<: 
1 ~o flw "'~ 
If 1.f'.I'I(:.: le2 lI'EI<I "660 ,~_ .......... , ~_,. 

ft·· .. .I1~1 HI Ll:H:;!1 
II' SH.J I • .!I' .... .. 'IotrN .~H .. 
I<IEXT JI 

• !ow 
<1510 
.. 5110 
.5111 
.582 
"583 
.511. 
.585 
15116 
1581 
1588 
1590 
~ .. 
~" .." 
~" 
<16.0 

XS.S5I I.JI-I) c..:u .............. 11 ____ ,"",,-,,_, 

.650 
·660 
.680 
.690 
<1100 
11\0 
.T20 
.'30 
<lT50 
.160 
<1710 
.'80 
.790 .... , .... .. " .... .. " .. .. .. '" 
'860 .. " .... "'. .... 
.930· 
~ .. .,'" 
~ .. 
~" .... 
."0 "' .. 
"''' "''' "''' ,,,. 
"" "" ~IO 

"'" "'" "" "'" " .. 
"" "" 5390 
5<100 
5)50 

" .. 5510 
~5eo 
5590 , ... 

IF xu 1.11_" .. tHEff <l58~ 
X'_X"2) 
IF liS.'''' TlotrN .530 
Gore .:.81 
Ir X"L[NtXSI.L[NfIlSlU" .. THEff .590 
liS_lise 1 .LEI<IClt' )-1 I 
'F XS ..... THEN .530 .... _.....t .. " 
GeTe .585 
SS.S5I.11_11 r_ul .. _d .... _ 

,r LEN(KS)~LlNIISI r .. t;N .5.0 
FeR .JI.I Til' LI:NtiSl-LU!CltS\_1 
Ir KS_UIJI • .II_LENI;lI'_11 THtN .650 ~., __ fd_ 
NEXT JI 
GOTO <15'10 
F_I ~ •• ~ 
RETURN 
OEr FNG (1I1.INT t X.I' •• 'B,ol/u.I .. """"",, 
OEF FNOIX1.K-INTIO'-11/<l,.. 
us .... sAbCCe.rCN I JKL"NepOIISTU\I~XYl098165<132'" 1ArI~".' 

01" ISCl21 
01" \51601.XS(60).T51601.ZSC60) 
OIiTA 2.3 . S. 1. II. 13.11. I 9.23 .i!9 47J1M7,0 I .. ,.,,,,,,-} .. ,,, 1-, 
nil:; J-I T6 10 
k£AO III 
P(JI'LOGCOII 
N£KT J 
M_L'·TI_T2_0 , .. 
HIll L_lEI! 
t>IH S[201 
MAt S.ZEM 
REAt> f2.1 
FOM J.I Til 5 

L_ #40_1'1.0. -XII"-"- .. I, "1;- fIfO. M .. , 
I TI NO,. AItE rou., N.4111' 
~ tf.,H·tf..1I 
,oW -XXXX~"._" __ I_I--w. 
oaI .. ~ ... 

P k I NT .2 • .J I"XIlJ-III1I1" • "XKIIXIIK" • "XXXXXX" • "IIXXIIIIX" 
HEXT J 
kElUhN 

01_0 
JI_L[N(t>S) 
If JI ell THEI<I .960 
JI·IO 
reR Jol Te JI 
FeR K'I Ta 36 
If DUJ.JI.O"IK.KI THEI<I 5020 
Nllll K 
NEXT J 
kEIUl\tl 
OI.OloW·P[JI 
COTn )(JOO 
HEAD ;1.rN!j.(U~I'l+8 
fOR J.I lC FNACb(111 
HEllO " ISS 
NI:IIT ,J 
If' 1*1~2.0 TH[N 5<100 
H A(I-II'AClI H~~:N 

16·&(1011 
I1f.Al) _1,INIICI6'08 
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kf.JoO fl lAS 
NEXl J 
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"lTOhN 
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Ir S1.' I. I I'" .. lllt.N 
,s!_SS{" ) 
IF S~."" lU[N 5400 
LIHO 550\.0 
JoftUkN 

:'.00 

6100 lNU 

.1<0111; 

(;:, Q ''''''I'~ ,,\,,~ 
7,<, % .... 8A1-\r Il"·_,, 1\."" ,-,II. 
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~IL()T 
LOADING AND USING 

If you are familiar with BASIC, the remarks will help you fit PILOT 1 
and PILOT 2 to your system. If you aren't, follow this cookbook: 

CO Be sure your computer is an HP 2000 Series machine. 

(2) LOGON, SCRATCH, ENTER THE CODE FOR PILOT 1 AND 
SAY AND LIS. 

Check that what you have is identical with this one. 
and repeat this step. 

Repeat for PILOT 2. 

Ocate a dummy program, PILOT 3 

5 COM KS(l) 
10 PRINT "READ THE MANUAL, CHARLIE!" 
15 KS = "Y" 
20 CHAIN - PILOT 1 
30 END 

Later you can write your own instructions. 

( 6) Now that you are loaded and ready (ahem): 

OPEN-TEST,48 
OPEN- E,S 
GET-PILOT 1 
RUN 

If not, fix 

At which time all those other errata will appear which you missed 
in Step 3. 

It's wise to save some copies under other names in case you dobber this 
one [Beware of the CHAIN-BEAST] 

0) At last, it runs (sort of). Try the various operations - entering a 
program, LISTing. SCRatching, RENUMBERing, and RUNning. 

[When you RUN, PILOT 2 is activated. If you crash, you will 
still be in PILOT 2. When fixing your typos, be sure to get 
*SA V- THE PROGRAM YOU ARE FIXING· or you wiJIlikely 
either fix the wrong program or lose your fix when it chains to 
the other program J *F.ach time!! 

( 8) Try writing PILOT programs which use all the features (Le., T Y 
N M ] A R E). 

(g) Congratulations! 

Send us any really neat PILOT programs - some will appear in 
PCC. 

( 10) If you don't like steps 2 through 9, se!ld S10to Gregory Yob, 
2296 Bryant, Palo Alto, CA. and we will send you a tape with 
PILOT I. PILOT 2 and PILOT 3 on it. 

MISCELLANEOUS THINGS & TECHNICAL HASSLES 

( 1) Files - If you have a highly similar BASIC (like NOV A or BASIC 
TYMSHARE), the files statcment [Line 190 J may be different. 
"TEST" is FILE #1 and "E" is FILE #2. 

(2:) Space - If you' have a HP 2000C, your record length is 256 words 
so you can usc twice as many strings, etc. per record. Try if you 
dare. 

( 3) Spacc (continued) - PILOT holds 240 single length lines. In 
practice about 1 in 8 lines are double length. Think of about 200 
lines of PILOT as your maximum size. 

( 4) Since this is an interpreter, it looks at the disc a lot. There may 
be response problems at 5 or more terminals in PILOT. (This 
trouble has been experienced at SRI and LHS. ) If you have 
this problem, let us know. 

(5) There may still be bugs! Call me up (Greg at 415.326-4039) so 
we can fix em! If you have cleaner code or hot programming 
ideas, we have ears. (Espec ially if your version (a) works, 
(b) faster (c) with less core) 

( 6) Tapes of PILOT I and 2 are available - S10 service charge per 
tape (holds PILOT I and PILOT 2). When we havc it together , 
manuals and some sample program will be included . 

\ 

INTE~~~ETE~ 
YS. 

T~ANSLAT()~ 
lHPLEl1Em'lNG SOO'LE LANGUAGES ON KIDI-KlNI TlY.ES1L\RE cct'J'tlTERS 

Pet. Rove 
wwrence H.Il of Sciene. 
UnIvers1ty ot California 
Berkeley 

24 JJJl 1m 

In this a.nd later issulIS of PCC, readers vUl be .ble to explore new lan­
guages, Some of the s1=ple languagu can be written in BASIC. Th!' vay 
they ue 1mple:aented in BASIC it; the point of this uticle. 

.it the start, I vill'dlIl.fIe • Hid:1.;Htn1 as • lrIl1ti-user, BASIC interpreter 
with d.ta "Ues and str1ng .ani~tion·,. U.eshare cOll\put.er. Hewlett 
"Pou:kf3'd's 2000 series, Dig1tal Equip'ent 's mu )0, 40, .so, RSTS-t1 and 
b.ta General's SGinu 2 thru 10 generally COIIpl;y witb this defin1tion. 

BASIC .5 • probler.t oriented interpretive language'1s known for its ease 
of coding, debugging .nd editing . However, to uS!! BASIC, one lIIust b.ve • 
.dnaal knovledge of algebra I • knowledge enjoyed by relatively re ..... 

Then whit other ~uag.s can .... e design for the .ajority of the nldds" (PCC 
TOl.1.m.2 p.5) and teachers who do not and usu.lly .... ill not leun BASIC1 
PILOT, PnoN . CO- PILOT and h'Yl.ON are predecessors to pnor 7.3. All ue 
suplc luthor l.n&\1ages that uke only JIIinutell to leun and use, but are 
powerful onough to produce JIIoderately cOfllple.x progrB!n5. The question uises 
of h~ to 1aIple::lent this ne .... tool on currently avail.ablo m.chines, prov1dilll 
the inter.ctive tutures tor Pn..ct 7.3 .uthors th.t BASIC .uthors have been 
enjoyins tor yeus. 

Goar (t 969) defines an interpreter as a routine that executes by statement­
to-st.a~ent transl.tion , substitut~ effcctive error tracing tor execution 
efficiency. BASIC on aU the &fore mentioned COfllpat.erS has been uplCSlented 
interpretively. 

When PILOl'-like lar.guages .re hlpleillented interpretively in B!SIC, wo an 
interpreter, response-t1llle is affected. PILOl' 7.3 source code lIIust be kept 
on • d.ta file for interpret.tion , transl.tion .nd/or ed1ting. Hence th" 
need fo!' a Hidl-M~n1. J.nd during fUe .ccess and transter, no •• chine 
instructions clin ~e uecuted, hence reducing the nwtber of macbine instruc­
tions, therefore BASIC state~ents executed during' given &mount of time. 
When •• ny users ~e involved with fUe accesses ..00. transfers then Ule 
nWllber of instructions executed for an individual user vUl be even less, 
resulting in a degr~dcd response-t1=e. 

Two actual uuples ue known: (1) A DLU.IXi p!'ogr&:ll, a aubut ot a more 
elabout& i1\teUetiTe author la.nguage wis iapl_ent.ed 011 our HP2000B as 
&11 interpreter and (2) Dr. Sylvan Rubin .t S.R.I. 1=plemented bis PD..ON 
interpret1·,... langu.ge on the DEC RStS-ll. In both cases, seven t.erainala 
uecutinG these interpreters 5ee:aed to be the mag1c nWllber. the aystClllS 
becllllle bogged. down doing fUe accesses and transter:s and response-time vas 
not1ce.bly degr.ded. 

An operational solution: Create an editor, syntax analyur and • PIlDt' 7.3-
to-BASIC translator. Tbe editor and :sutnent :synt..ax analyzer could reside 
in one BASIC program, where eacb Pll.OT 7.3 line, before insertion to a source 
tUe. would be checked. for ,cceptable PIlDt' 73 gru=u. Once insertion and 
editlns vere cOlllplete, the .uthor could giTe a COllCUlnd to trand ... te hb 
pn.or 7.3 statements into BASIC code, loIhich would be wr1tten into • data tUe. 
This tr.n.sut1on neej only be done once to produce the execut.ble BASIC code. 
On OtlT Decision systelll .nd on the Data General SeIlI1nu series, • tlser could 
.. ccess this dsta file .s if it were. progr_ tU .. and execute it using the 
.. chine's BASIC illterpreter. On the HP2000 series, an interJllediate step ot 
punching a p.per tnpe 1t:tage of the data tUe and loading the tape back into 
the terminal as • BASIC progr .. , is necessary. 

Perhaps in • student-as-.tlthor errrirorlllent, hudl:1ng paper t...pe vill dis­
courage their involvelllent. It's yet u.nknown vbat eftect the intermediate 
step a1ght h.ve on teacher authors. 

In contr'!lt to the interpretive impleI:lentation of pnor 7.3, • tr.nsl.tor 
need only tran!llate the source code once. And 1n effect, the PIlDt' 7.3 author 
is creating. BASIC progr&:l1, el1zrlnating fUe accesses during its execution 
and therefore improving response-ti=e. 

PILOT 73 is a real language! The following people have agrecd 
on the main features of PILOT (t his version is a subset ) and the 
means of extension. Specifications are available through U.c. 
Medical Center. 

WHO'S WHO IN PILOT LAND 

Name Orgalliulion Mainframe Language 
Juhn Slarku·eolher LC Medical Center I/JM360 PW 
\£Jrly kamp SIn f'rnncUcQ Datapoint 2200 Uachlne Code 

Pf'tf' Rou:e LIIS Decision B.1SIC 
/Jerkf'lcy IlP 3000 BISIC 

DOOII Uruu'll Suin/uni Rf'$f'orch Tymlhare B • SIC 
Sylvan H.ubi/! Inll il tilt' 0;;CI1 /20 SUPER BASIC 

RSTS 

Gregory Yub /'(;c.' 1I/'2000C.E,F B.151C 

1/ y(.>u hal'f' /I l'f'r~lon. leI 1.1$ knulV and U'f' 10111 add you to Ihe lilt. 

Dean Brown, Marty Kamp. and Greg Yoh are interested in groovy 
programs, curricula, Ctc., which develop in PILOT. 17 



bll marc Ie brun 
[Eaell issue we will present an ''advanced'' programming technique: 
wi/h explanations, examples, programs and problems. We welcome 
suggestions for topics of interest to you.] 

LOGICAL EXPRESSIONS 
A logical expression is an expression whose value is either 0 or I 
depending on the values of the variables in the expression. For 
example 

ABS(SGN(X)) 

is a logical expression 

IF X = 0 THEN the expression equals 0 
IF X =I 0 THEN the expression equals I 

Notice the use of the words IF and THEN. It is sometimes con­
venient to think of I as representing true and 0 as representing 
false. 

Many times it is possible to use a logical expression in place of an 
IF-THEN statement. In this article we will show how this is done. 

In the following discussion we will use an e to represent a logical 
expression, and other lower case letters to represent any old kind 
of expression. 

Notice the following "rules." 

IF THEN 

e=O l - e=1 
e=\ \-e=O 

\ - e is always the "opposite" of e. If we think of e as being equiv~ 
alent to TRUE or FALSE then I - e is equivalent to NOT e; that is, 
NOT TRUE (FALSE) and NOT FALSE (TRUE). 

Remember also that any number multiplied by 0 is 0, and that any 
number plus 0 is that number. 

Now suppose we wish to write an expression which is eq ual to a if e 
is one and equal to b if e is zero. Here is how we do it: 

a-e +b-O - e) 

• 

• • 
Secondly, we will consider what are called the "logical operators," 
that is, those involving AND, OR, NOT and others. 

• • 
•• We already know that NOT e is equivalent to I - e . If we have two 

logical expressions el and e2 then el AND e2 is equivalent to el-e2. 

tel OR e2 is el + e2 (Remember the two facts about zero given above.) 

: here theY are; 

SHORT FORM LONG FORM 

e1 AND e2 e1 AND e2 
e1 OR e2 NOT{NOT(el) AND NOT (e2)) 
a1 XOR e2 (e1 AND NOT(e2)) OR (NOT(e1) AND a2) 
e1 NAND e2 NOT(e1 AND e2) 
e1 NOR e2 NOT{el) AND NOT{e21 
e1 EOVel (e1 AND e2) OR (NOT(el) AND NOT {e211 
el IMP e2 NOT{e' AND NOT(e2)) 
e1 NIMP a2 el AND NOT (e2) 

11 · : · : 
For example the phrase 

IF a OR b 
• • • • • • • 
• I 

• 

is equivalent to 

IF I - (I-eI)'(I-e2)= I 

In,..,,..,, .... v ........... ·_·· 
........ u, ......... 1.. cl\rnr;:;:':'IUN 

e1"e2 
1 - (1--e1)"(1-e2) 
e1"{1-e2)+(1-el)"e2 
1-e1"e2 
(l--e1)"(1-e21 
e1"e2 + (1-e1)"(1-e21 
1 - e1-(1-e2) 
e,-(1-e2) 

• • .. 
• 

• • 
I : · . .. : . 

In many cases the resulting expressions can be algebraically simplified. 
It is also useful to use several LET statements rather than repeating the 
same sub-expression. An example suppose we wish to sel U to V if 
X >= Y and X <= Z; and to set U to W if X Y or X > Z. Here is a 
short program which does this: 

· • • · . 
Suppose we wish to set X to the value of this expression. 
two BASIC programs do this in different ways 

The following ~ : 
10 LET T=SGN<I+SGN<X+Y»*SGN<I-<X-Z» 
20 LET U=V*T+W*(I-T) 

PROGRAM I 
PROGRAM 2 

10 LET X=A*E+S*< I-E) I 
10 11' E=l THEN 40 
20 LET X=8 20 ••• 3~ GO TO 50 
40 LET X=A 
51) ... 

Clearly Program No. I is a lot simpler. 

If we want a variable to have a certain value if something is true and 
another value if it is false, then in MOST cases we can use a logical 
expression instead of an IF-THEN statement. 

· • • • • · . · . • • • • · . • • · . • • .. 
• • • · • • 
• • 
• · • 

• • • · . • .. 
• • - . • • · . · The rest of this article will be devoted to showing how to write logical i 

expressions for the usual sorts of "irs." First we will consider what : I 
are called "relational expressions," that is, those involving =, < , >, <=, :: 
>= and < > (or #). Here is a table giving the relational expressions and !. 
their equivalent logical expressions. 

RELATIONAL 
EXPRESSION 

• 

P 'I 
p < q 
p > q 

p <=q 
p>= q 
(J < >q 

• 

For example, the phrase 

"IF p > q .. 
is equivalent to 

LOGICAL 
EXPRESSION 
I • 

I - ABS(SGN(p·q)) 
I - SGN( I + SGN(p · q)) 
I - SGN(I SGN(p-q)) 

SGN( I SGN(p 'I)) 
SGN(I +SGN(p-q)) 
ABS(SGN(pq)) 

d I 

"IF ABS(SGN(p 'I)) = I ... " 

· . · . · : . 
• • 
I : 
• • • • • • • • , : · . · . · . · . · . · . 
· . • • • • · . · . · . 
• • 
• • • 

, 

As a matter of fact , using a little algebra, we can write the whole thing 
in CIne. U\l~ -

10 LET U=<V-W).SGN<I+SGN<X-Y)*SGNCI-SGN<X-Z»+W 

PROBLEMS (in order of increasing difficulty) 

1. Write an expression which sets Z to MAX(X,Y). 

2. Write an expression that sets U to V if X < Y and sets U to W if 
X < Y AND X < z. 

3. 

4. 

5. 

6 . 

7. 

The "rule" 

X = Y : I /(X + Y) 
X <> Y : I /(X - Y) 

has to be done with IF~THEN - why? Think up some more "rules" 
which can't be performed with a logical expression. Can you find 
a way to describe when you have to use IF~THEN? 

Withollt using the MOD operator, write an expression which is TRUE 
if an odd number of e's in the set {e!, e2. e3 }are TRUE and FA LSE 
if an el'en number are TRUE. 

Hint: Explore the properties of XOR. 

Logical expressions can only "select" one of two values. Write an 
"illogical" expression which "selects" one of three values according 
to the foJlowing rules. 

X > Y a 
X = Y b Hi",: Think about quadratics 
X < Y c 

Can you think of a general class of "selection" expressions which 
pir.:ks one of N values? Describe this class. Hint: Think about 
Problem S. 

Can you generalize the logical operators to get some operators 
which "make sense" to usc in combining "selection" expressions? 
Hint: Think about matrices 
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1 suppose it U somewhat gauche to review principally marketed through college book-
your own book, but we worked hard on it stores on special racks cont6iningall the 
and I'm reasonably satisfied with the result Wiley lelf-teaching books. Given the 
As an instructional tert, it works, and J amount of depersonalized man imtrue-
judge it to be amonG the best of it .. kind tion and the number of horraJsed and/or 
now oooilabfe. perhaps even the best (but disinterested and/or incompetent inltrue-
coruider the so/Uce ... ). tors in the typiool college, Wiley sees 

explaining" demonltmtion programs that 
showed or explained how they worked or 
what they did when RUN. But in some 
ooses, a lot of time and space had to be 
used to explain and teach that which would 
oove been almost trivial if we could have 
IlSsumed that the reader were seated at a 
TTYorCRT. In cantrost to our instructional workbook potential profit in entedng the "college 

outline" publishing competition. Students 
MY COMPUTER LIKES ME, the Wiley / Another (J.!pect of programmed instruction un ucky enough 10 receive poor ins true-
BASIC book is in programmed instruction as a technique is the requirement of testing 

conversational asides, and ironic humor 
natural to the authors' collective writing 
~tyle. I finaUy got the feeling that the 
publishers wished the book to have Lowest 
Common Denominotor appeal, like commer­
cial TV, on the theory that it would broaden 
the saIRs potential. However, to give credit 
where credit is certainly due, Wiley editor 
Irene Brownstone. provided us with excep­
tionally helpfulsuggeilions and excellent 
detailed critiques of the various nUlIIuscript 
drafu and revisions, which definitely con­
tributed to the quality of the instruction. 

tion, or indolent to the point of needing 0 
formal. Programmed instruction, if done the indructional prf1lTrom, and revising and lost minute remedial instruction, or per- -0 0 
properly, entails a procen of careful analy-. d b reteJting according to the probkmsand ceptlVe, ene'8etic an am i!iowenough 0 

lis and seqw:mcing of the material, vocab- to leek additionolsources of learning wilt comments of the learner. If the dudent is 
ulary, and concepts to be taught, in order often buy this styk of self-study tex!. unable to meet the objectives, that is, Another anonymous contributor who 
to attain explicit learning objectives stated succenfuUy complete the problems in the helped us put the finishing touches on the 
out fronl. That means the student doesn't But for us (the authors), the self-instruc- Self-Tell at the end of each chapter, then manuscript as we were all running out of 
have to guess about what he or sh~ . ~. NlGl-Gproblem. ~""'~-"';~,in:s. otjoaJ deGm Wfjl ~Lynn Sessions (you've 
posed to learn and be tested on. ~e ~~ lu lfomffl~ by «(Jln-g. 111 colttiUit, m.w:t be mmed -.en:!til ~iC;music ideas in PCG). He 
objectives specify particular obse ble ~ f,ilq B4SlC t~t was to be ulfcon. prtJel1U ~Irat CGA did tM FiMl&flf-Test and several end of 
behaviors which the learner mult obi f1ijn;J. "ed.i1.i'lGlthl;t !f~ wjl'G not 4#Ul'ne but wJW;fI w ~l cb4pt~r Ie t!j til well as general helpful 
to demonstrate after having worke Ulr~ush lbatil r'\vo ·fd·h(Wtt (iny QUell 14 Q ditc(1vf!n~J WMIlWO'*fII8for4 CO~fJy ed'hns;. Byrig/us he should have received 
the instructional progrom in the nl(Jnner <tO~ ~~icf' in OUT axperi lh4t Wrot PI Ufld~TCOIlh¢t lor b~~n£y) j>ubwMJ men«On. Likewise, Mary 10 
specified. Here is what we specified !":qe ~ ltlarpitfg:(i~'ion tDke.t belYJlJle It is hin($ CQlUummgan.d then/61ft Albrech*QruI Bd Hershey, who did the 

piO«. ,. a/tlie irsf1'Odl,lctary ¥eO" erJHPUiIlt!. Out t~jtilt8 Wat aolle pnn1aril.'Y fowl ph4t(l.remly layout with a little help 
With the programmed instruction fOrhllt. tiM where tW Meo~ the render 10 get fIi1:tlJJ1WIi 6cMolltl.lMttl$ with It{) prtv;OIU from the ll/l.th"r.s, should have received 
you'll be actively involved in learning • 'tf:t- J~a e€ttnirfitJrO?ptiflU«. ~,..t'J prpJ?l!mtrlitl('/ttIOFlkd~~ Ptt 411- il1dWidIJ4L publi1hed fMn*,cm. 
BASIC. The material i8 prellented in tliio,. iid(k~r}~uef com""'~;'itcc~u C:/. . Ii " Ii J d di :te 
~C bered r l1(IlJ~'Wit n(J~" lP.MIIJ'H(JnOfl; £c ~ R tC'~k ," b k' // I /, 1III0rtnum Iledion8calledframes. .-...,t .#~ tiitlolJ J Ih· &1" d'-' l. - I'··;A, I! JIm t/$ qo Isanexce en a er-h h U 'fO 6.....-11 . ~ ¥OtfR~~ U U ,,- ~ OIlter , til vCpnlllng C('tmpltt~TW~ ,lWr t • II' ,. U} ()f~1P' I'T'E'" LIKES 'IE 
eac of w ich give!! you a quelliion: or ukll ·'ffI'lC/J ·OuKtej'" - We flid I1QI at~mpt w do lhe lnG'" k~lIhS fill " 'fJ. . ". u'.;.l\, " ~ . 
you to write a program. Correct atl$W t'~t n1.~ .:. d I I ttl d' for Instrw:lwll{l situations where termInal 
are given below the dashed line. Fortbe ,. tc g tl us ack tQ trw jU ~cl. (J bj('c· d fi ,. tui It (let'enu ,ro~ or spom IC. t a .... o goes un Ii b .. b f /IQ r. a OU .. CfIlll,f jO ftU'y OVjl. • OJ • /' , ~ d' I ,~ 

belli l'e8ult8. we """'e you to take";'" or hllfl',l.IlId what t amin" BASIC mtollS. ThE' ct)lJI'(t?~. :"IIe.t Tom ~Hltlera I ~ }nor<) «f'~ply iu BASIC than MCLM and 
-to r~ c behawmd p.tyCMWgu~. who ofun ha~.· , 

pencil in hand and to we a pilece of tbick- ob(llCl.ilW~ in th(' b99kAtI't' ~tated in ilWh a ilM. t.I b(n f d Ii d t.. t: mdud'!, (/ chapter on Advanced BASIC and 
paper or cardboard to keep the an~ , ay tIilJt Ih)lQtjs fearlll'r,I. <;;oW~t)14p¢r;~d~ ~I"'.(l~ltflj nf$O:bj;!.~~:,t:ebtr;!· ~triri6"J ontl fi't's. I assign cha~ters to high 
out of light until you have wrilten YOllr peIti*~fId.· wt.ittei&_~~ Ylql#l!l)l1f'Ui . . i<'h of hh to ao before commg to the 
IJlswer in me -ce provided. ih·~;';"~·U.:,i.·~·~Mt~.I. ... ~J~u't.#i/i1.~,Ul .',. 1{; nnnner Cenier workshops, (Ina 

-r- "! rrutiQll anf t motl on~.liic. "up.r "-r-,,: 
tionl are carefully desi ..... ed to call 'Y. onr IJI1rl benefit oJ intC'rtJd "Iff!: hmC'&hare iH /;"[C 'It) for tlw'y MI;I) responded en thusio&t ically 

"b-. inJtrl,!ttional tU"deat tha~ , p'I~5ibhJ. 
attention to important pointl ill the helping the~nolJ"l"i~ pr(}gri1mm~rtiLf~lrmn- tdth(t"fHlIrt With which they get into pro· 
example8 and explanatiom. and to- ~Ip takes in programminga.J wei BASIC In contrast (again) to MlSCOMPUTER gramming. We're looking fonlJard to reo 
you lelm to apply what il beinf;: ex. notation and formo.t could n()t QS.1umed. LlKES ME and PCC, tluuklit!n o/the ()jews, criticisms and comments from 
plained or demonstrated_ We therefore Included mo.n~ nUl,. examples book 16 quite pwin anfJliltear. The pub- $(udent~ and teachers 011 the content and 

of Ihort progranuand RUN 1(> 11t, the Ilsher required that it "l'uUow tlte Self- good ways to use this book, and we hope 
Now, undef$!and tho! this book is OMrY d ' /' Ii' 'b " rea er get a J,,-e Jor t e Int~r(IC etween Teaching Cuides uninspired PI fortna.t, to pou on such comments through the 
an extensive series ofself-imtructiQ1JtI programmer, progrom. and CQ puter. In and Wiky's ed,tof$ W8rc 4l.tO responsibl~ page, of PCC 
'woks that Wiky p,,:blishes. The stries if addition, I Kot into trying write "self- for remm,,"" or amendlnl! the colloquitJlisnu, 

The following material is an exoerpt from 
Chapter 10 of BASIC, reduced frOm the 
actual 7" x 10·' page size. 

Before you !tUN m us.in. fik wmlt\l!nds you must r:rNld II' fik 
usinllhe ,y~lem· mtrll EN. SinCt' OPEN i. a syslem romlt\l!nd.U ~I 
rill eed I line nUQlb« Ty 

~N - (...-~) 

I I 

The orocr of thc ~mt>i in lhe FILES stalement dctermin~s how they 
are rcfcrenoed bIer in the pro""m. The file named ZERO ",ill now lit. ref­

noed IS file 3 in the pr"l"lm. 

~ RIolntor_ \0' OV"'_ ~"' !lot 
=============",===",=~';;"4=o"h "::: .. -:.:!'i!'ltll.good;,j .. ltI":....~~_= 

CIiit:ftr.,p trIdr. 01 what II>I~ _. A I;~ 01 .... 11., $1"'1 ~. 

CHAPTER 

Files 

The uti: of BASIC files Is ~n ,dVllnoed oon<~ _.y. How and "'IrM to LISe fiksisdifficult 
may find I hit ~~pl"r likes IWO OJ" III~ rei 
aacu IlIat you read Illit dliptu on~ now 
fib II"C ~1I.boul. Th"n afler you dO.:lIDe 
aft mmfollabk ",illl computers. come bact 
dlapter. 

Wilen you ~~ completed Illis dUlpler 

• ditfcrenli"'c bel"'ttn serial ~nd random KCeSilirei. 
..-rite dill onto .erial.nd random Ieee. 
"''''emenu • 

• read dati from trilll and nndom ICo;"<! 

"'lIe_nts. 

\DC the followi", fik mmmindl wilh 

FILES (FEND TYP 

FILE READ 

nlIIdom ICCU$ filel. 

1. Filelare used 10 sI~~"~"~m]'~ri'~f~~' ~li~i~~~~~]~0:~. titrw. Up 10 now you ~ve had to 
.. part of your p«.>gram. Usin& 
01 data o.tIing one prO&nm and I • 
dlffuDfI provom. You 
pIOplIms. tol1l<thin. you have IIt.cn 

0rII' way to look 3t lhe file is to 
the BASIC p«.>gram. Ptogr.Ims are 
In In Ipplialion I~t uses a file to 
for t~ lIudent body of I school, We m;,hl 
aUU$inJollefile. 

""OGRAM tENTER IIIEW O ... T ... FOR STUOENT 

""OGR ... M2 DELETESTUDENTD ... T... ~ 
""OGR ... M 3 CHANGE NAME OR ... DDRESsOR ......... "-

..oN- ~---____ =...:::_ -...: 
MOOR ... '" 4 PREPIIRE MME IINO ADDRESS -== FILE 

LAIELS FROM FILE DATA -7 
I'IIOORAM 5 I'IIEPARE ZIP CODE LISTING 

FROMFILEOAl'A 
PROGRAM IS ""EP",RE PIiONE LIST FROM 

FILE O",T", 

OM adVllnllgc of pticin& dltl intn filcs instud of usina DATA IIlternen!, is 

2. r...IeT we ",ill explain t~ usc: of .. rill fileslnd random acoos, files. 
This rll"lt KCtlOn "'ill de~1 nnly wilh scr;JI files. 

lnforlt\l!lion stOted in. se,i.:11 file an be vir .... cd IS I continuous sc:rie1 
0{ data pad:cd d~nscly in the mmputu memory. 

GEORGEIYOUtffi!2SJ9.4tlltIBOIIHARR 15/421'831071 ••• 

To ~t 10 dIll in the mKldle of a serial file you mUSI reid from the beatllni,.. 
01 the file.one pieCt' of dall If I time. Unlil you rach the d~11 ynu need. 

~I ~ ... 11ed MASTER. I !hi 01 """ ... --... PHONE. 

t~ file lIl'o1t will ronllin student andu? 

OPEN-

GRADEPOINf A. 

THREE 

~-----------------------
10 rILES GR"'D£S~MAST£R 

6. A lerial Ole READ statemenl permits readinldll. from an exist,", file. 
The ~Il<'ral fotm is shown ~Io"': 

REAO (I (file number) ; ( .. riables) 

!~ fint file in Ihc FILES stalement 

~:~~;~~~I~~~f:;~:~i:~~\rj,;~~~fi~::~~~~!~~;~~~~~~:~~;:',: file in Ihe FILES st.te-

.nd B. 
$IatemHlt, wrile I. tUum .... nl lhal "'ill read Ihree 

n\.uTlcri~ .... rlables ftQm I~ fj~ named ZERO. 

10 rJLES A8L£~ CIOO~ ZERe 

Slrin& .... riablc· 100)( 20· 2()()() chanCiCR 
·2000" \'1* 1000 woms otfik space 

A rlk thit wUJ contain 100 numben ",ill .. "': 

100)( 2 .. 200 Wordl 

OIlculllc how many words u~h nf !hne Iftl of dati will fill in. !Crill file. 

(a) 140, IS-dunlC!u names ____________ _ 

(b) 1'IO,2O-chanlC!ellddrcSKI ____________ _ 

ee) 140. S-charactet zip code$ (slrina .... riable) _______ _ 

(d) 420 numben (n:~nti", ,npon$lel!o In opinion poll. ResponSC:1 

aft 1,2, or 3.) ________________ _ 

(,) 140" IS" 1'." 1050 
(b) 140" 20" 1'.. 1400 
(e) 140><5,,1'.·350 
(d) 420 >< 2·8010 

s. At Itt.: bqinninlof. program Ihat uses filo:l you must lnc1l.1dc I stote_ 
men! which tells lhe oompuln whi~h files an: to be uscd by Itt.: I"O&!"lIm. 
The fiks sllIr ..... nl looks like Ihis: 

to flLE.S ABLE. 

" 
CIOO. • , ZElie , , 

'!le.~I11!!.\~!!!~~ ... r., the file number in ~ file READ 

20 READ 'XJ AS.S 

If in. preyious$tate=nl. X h:rs !>fen alculalcd II equal to 2. the statement 
Ibcm: will read from the sc:cond til.. in the FILES ~3tement. The st'ina; 
-..rilble (A$).nd the numcri~ "Jriable (B) wiU be read each time line 20 i. 
cxCC\ited. 

Which file will be ~¥I in lhe followinl: 

10 FILES PH'HE. ~STER. tERI 
eo LET .... 3-1 
30 IlEAD 'TJ I\S.8 

---------------
WASTER 

BASIC 

By Albrecht, Finkel and Brown 
John Wiley and Sons. Inc. 
605 Third Avenue 
New York. N.Y. 10016 
325 pages, 1973. 



"OWfO 
~Uf An 
CDU/f/fCM 
O.K. Here is how you build an Edu 10 or a one user Edu 20. 

Edu 10 One User Edu 20 

• POPBE-BA $4490 • PDPBE-BE $5650 

• MI8-EF 500 • MI8-EF 500 

• LT33-0C 1620 • KP8-E 250 

• Software 250 • LT33-0C 1620 

• Textbook Kit ----1Jl!! • Edu 20 Software 250 
$6960 • Textbook Kit ----1Jl!! 

$8370 

Now here are four ways to get a 4 TTY Edu 20 with 8K memory. 

(1) Buy an Edu 10 this year and next year expand to an 8K Edu 20 
with 4 TTYs. 

• Edu 10 6960 

• MC8-E + installation 2750 + 150 

• KP8-E + installation 250 + 60 

• 3 L T33·DC + installation 4860 + 360 

• 3 KL8·E + installation 900 + 180 

• Edu 20 software _ 250 

15970 750 
Total cost $16720 

(2) Buy a one user Edu 20 with 8K this year - next year expand to 
4 TTY's. 

• One user Edu 20 with 8K 
• 3 L T33·DC + installation 

• 3 Kl8-E + installation 

Total cost 

8370 
4860 + 360 

_--,9"00,,, + 180 
14130 540 

$14670 

(3) Buy a 4 user Edu 20 with 8K chis year. 

• Edu 20 with 8K and 1 TTY 

• 3 LT33-DC 

• 3 KLS-E 
Total cost 

S370 

4860 

900 
$14130 

(4) Buy an BK Edu 20 with one TTY from DEC and buy 3 TTYs 
from someone else.· 

• Edu 20 with SK and 1 TTY 8370 

• 3TTYsfrom$Omeoneelse- 3450 
900 

$12720 
• 3 KLS-E from DEC 

Total cost 

$16720 $14670 $14130 $12720 

-We 80' thisprice from /)(lta Terminah Corporation. " 150 for a new ASR 33 
TTY modified so taht it will work on a PDPBE. Or you con &e' a rebuilt ASR 33 
for PDP8 from DTC for '850. For more information, contact Dolo Terminal, 
Corporation, P.O. Box 5583, San Jose, CA. 95150. Phone (408)378.1112. 

keeps your IOftware from ~etti~ 
out during power failures or temporary 
brownout! or when .someone trips over 
the power cord. You just relltart when 

is OK ~.in - otherwiM.:. you U.5U· 

to reload the software. 

Last time I talked about Edu 10 and Edu 20 and how to get from 
&lu 10 to Edu 20 and the cost of adding TTYs and stuff like that. 
This time I'll start by giving you a handy do-it·yourself kit consisting 
of excerpts from DEC's price list. 

INSP MONTHLV 
10 # DESCRIPTION PRICE CHG MAINTENANCE 

POPSE-8A Computer, 4K memory, TTY 4490 60 
control 

PDPBE-8E Computer, SK memory, TTY 5650 80 
control 

MCS-E 4K memory. Required to 2750 150 20 
expa!"KI from 4K to SK 

MMB-E 4K memory. This one gets 2500 150 20 
you from SK to 12K or 
from 12K to 16K 

MCS-EJ SK memory. Required to 4150 175 40 
expand from 4K to 12K 

MMS-EJ SK memory. Gets you from 3900 175 40 
8K to 16K in one neat jump 

KP8-E Power fail/restart 250 60 2 
MIS-EF Hardware bootstrap 500 60 5 
LT33-DC Teletype Model ASR 33 1620 120 30 

modified to work with POP8 

KL8-E Interface card for TTY 300 60 10 

"'This is the charge for installing additional equipment on an existing system. 

Next - let's look at more memory. First, suppose we buy a 16K 
Edu 20 with one TrY. 

• PDP8E-EJ 5650 

• MM8-EJ 3900 

• Hardware bootstrap 500 
• Power fail/restart 250 

• LT33·0C 1620 

• Edu 20 software 250 
• Textbook kit --1QQ. 

Total cost $12270 

You can now add on ITYs - up to 8 of them with the 16K version of 
Edu 20. Or you may prefer using Edu 21 software which provides 
modest SIring capabilities. 

We will, in turn , look at another way to get a 16K Edu 20 or &lu 21 
with one TIY. 

• Start with Edu 10 

• Add on things at later times 

KP8-E + installation 

I MCS-E + installation 

MM8-E + installation 

MM8-E + installation 

Edu 20 or Edu 21 software 

Total cost 

6960 

250 + 60 
2750 + 150 
2500 + 150 
2500 + 150 

250 
15210 + 510 

$15720 

4K 

8K 
12K 
16K 

I'll leave other possibilities to you - like going from 4K to 12K then 
to 16K or from 4K to BK then to 16K and so on. 

In the meantime, I'll rest up for the next issue of PCC when I'll talk 
about EduSystem 25 and maintenance and . . . what do you want to 
know? Write a letter! 



--------------------------------~~--____ ~ __ ------c= __ ------~ ___ 

tilE ilURKhE IS a ilappv BEaSt 
Hurkle? A Hurkle is a happy beast and lives in another galazy 
on a planet named Urht that has three moons. Hurkle are 
favorite pets of the gwik., the dominant race of Lirth and . .. 
well, to find out more, read "The Hurkle is a Happy Beast" 
in a book called A WAY HOME by Theodore Sturgeon, 
published by Pyramid Publications, 444 Madison Avenue, 
New York, NY 10022. (Unless they have moved since 
January, 1968.) 

1{0fpAj~ ~. 
SCOJuuL hwtk.1u. 9D ~. 
W~ kk (l-~ '1 G\- bm 
~9~) but -;:.N.. c.o.maA.o­

cAlch ~ ~ ~ • • • • 

'" '10 .. , 
". , .. 

REM ••• HUR~LE - PEOPLE'S COMPUTER COMPAHY~ MENLO PANK. CA 
AIIoNOOM 
REM ••• N IS THE NUMaER O~ GUESSES ALLOWEO 
LET "'-5 
PRINT " 00 YOU WANT THt RULES n-n:s a_HO) " , 
INPUT Z 
H' Z ... I THEN "90 
REM ••• H[RE ARE THE RULES 

1'0 C'~ 
cJ.~ I1ge n 
Hdl1ge L . umber Of 

.u, 
00 YOU WANT 
A HURKLE IS 

THE RULES C1_n:S a_Non I ,., S 
HIDING IH A GRID. LIKE THE ONE BELOW. \1\\ I. 

NORTH 

• • , 
• S 

. ., i' 

~J~~ 
WEST • EAST 

3 • 
2 , 
• 

, 2 3 " S 6 '78' 

SOUTK 

TRY TO GUESS WHERE THE HURKLE IS HIDING. YOU GUESS 
BY TELLING HE THE ~ IOPOINT WHERE YOU THINK THAT 
THE HURKL£ IS HIDING. HOH~B"SE IS POINT e.a IN 
THE SOUTHWEST CORNER. YOUR GUESS SHOULD BE A PAIR 
0, WHOLE NUHBERS. SEPARATED BY A COMMA. THE FIRST 
NU:O,BER TELLS HOW ,AR TO THE RIGHT 0, HOHEBASE AND 
THE SECOND NUMBER TELLS HOW FAR ABOVE HOHEBASE YOU 
THIHIC THE HURKLE IS HIDING. ,OR EXAHPLE. I, YOU 
THINK THE HURKLE IS 1 TO THE RIGHT AND 5 AOOVE 
HOHEBASE. YOU ENTER 1.5 AS YOUR GUESS AND THEN 
PRESS THE ' RETU~N' KEY. AFTER EACH GUESS. I WILL 
TELL YOU THE APP~OXIKATE OI"ECTION TO GO ,OR YOUR 
NEXT GUESS. GOOD LUCK! 

THE HURKLE IS HIDING - YOU GET 5 GUESSES TO ,IND HIH. 

WHAT IS YOUR GUESS' 5,5 
GO NORTHWEST 

WHAt IS YOUR GUESSf 3.1 
GO SOUTH 

WKAT IS YOUR GUESS? 3.6 

YOU ,OUNO HIM IN 3 GUESSESIII 
LET'S PLAY AGAIN. 

THE HURKLE IS HIDING - YOU GET 5 GUESSES TO FINO, HIM. 

WHAT IS YOUR GUESS, 

--, .. , .. 
no 
'00 , " ... PRINT •• " HUioll(LE IS HIDING IN" GRID. LIKE THE OHE 

PRINT 

l.f1e 13'0 gue. 
BELOW." . ~$ aU.o 

Wed . " 02' 

'" ... 
'" ... .,. ... ." 
'" ... 
328 ". ", >S, 
3 .. 
." 
380 
3" .. , 
." 
'" ... ... 
". ... .,. ... ... 
S •• 
51. ... 
S3. ... 
sse 
so, 

'" S •• 

". ••• 6O. ... ... ... 
'" ... 
'" ... 6O. ,., 
". 
'" ,.. 
'" '" H' 
'" '" '" ••• 
OI' ". eo. ... 
os. ... .,. 
". ... 

PRINT 
PR 'NT TAB (261, " NORTH" 
PRINT 
,OR 1(., TO a STEP -I 
" K ... <II THEN 21a 
PRINT T"IH8)'''WEST 
GOTO 280 

4"JTAB(20)J", 

PRINT T"BCI""K'TABU!al.·· ••••• 
NEXT K 
PRIHT 
PRINT TAB(2B)"e I e 3 " 'i 6 1 8 , .. 
PRINT 
PRINT TAB(2611"SOUTH" 
PRINT 

EAST" 

." 

PRINT 
PRINT 
PRINT 
PRINT 
PRIHT 
PR IHT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 

"TRY TO GUESS WHERE THE HURKLE IS HIOING. YOU GUESS" 
"BY TELLING ME THE OHIOPOINT WHEtl:E YOU THINK THAT" 
"THE HU~KLE IS HIDING. HOMEBASE IS POINT e.e IN" 
"TKE SOUTHWEST CORNE~. YOU" GUESS SHOULD aE A PAIR" 
"OF WHOLE IoIUMBERS. SEPARATED BY A COMMA. THE FI RST" 
"NUMBI:.H TELLS HOW FAR TO THE HIGHT OF HOME BASE A ... O" 
"THE SECO"'O NUMBEiol TELLS HOW FAa AOOIIE KOHEBASE YOU" 
"THINK THE HU~KLE IS HIDING. FOR F.XAI'!PLE. I, YOU" 
"THINK THE HU):tKLE IS 1 TO THE RIGHT AND '5 ABOVE" 
"HOME BASE. YOU ENTEH 1.5 AS YOUR GUESS AND THE ,~" 
"PIlESS THE 'HETUriH' KEY. A,TER EACH GUESS~ I WILL" 
"TELL YOU THE APPROXIMATE OIKECTiON TO GO ,OIf YOUR" 
"NEXT GUESS, GOOD LUCKI" 

REM ••• Hu~KLE 'PICKS' A GRIOPOI"'T AND HIDES 
LET A.INTCl9.RNOlall 
LET B-INT(le.~NO(al) 
PRINT 
PRINT "THE HURKLE IS HIDING - YOU GET".N,"GUESSES TO ,I NO HU ..... 
PRINT 
REM ••• GET" GUESS AND PRINT 11'1,0 ,OR PLAYER 
,OR K_ I TO 1'1 
PRINT "WHAT IS YOUR GUESS'" 
INPUT X.Y 
I, ABS(X - A).ABS(Y·BI _e THEN 110 
REM ••• GO TO INFO SUBROUTINE 
GOSUB 161,1 
PRINT 
NEXT K 
PRINT 
REI'! ••• HURKLE WAS NOT FOUND IN N GUESSES 
PRINT "SORIlY, TtU~T·S"'N."GUESSES." 
P~INT "THE HURKLE IS AT " 'A' ..... 'B 
PRINT 
PRI ... T "LET'S PLAY AGAIN." 
GOTO 490 
REM ••• HUKKLE HAS BEEN FOUNDI 
PRINT 
PRINT "YO'J FOUND HIM I N"K,"GUESSESIII" 
PItINT "LET'S "LAY AGAIN." 
GOT') -499 
REH ••• SUBtl:OUTINEI PRINT I N,ORMATION FOR HEXT GUESS 
PRtNT "GO ", 
IF Y_ I:! THEM 11211 
IF Y4B THE". BIIJ 
PRINT " S OUTH'" 
GOTO 1120 
PItINT "N'JRTH", 
IF X_A THI:N 811,1 
H" X4A TllEIf b"'l1 
t"HINI ""EST", 
GOTO 8114 
I"HlliT "r.AST", 
p.tINr 
RETUHN 
'0 • .... ..... -_._".'" 

page 22 

, 

Change the game -

• First number is distance above and 
second number is distance to the 
right of homebase 

• Longitude and latitude? 

• Number the grid in rows and 
columns, like this 

NORTH 

2 3 4 5 6 7 8 9 10 

1 • • • • • • • • • • 
2 • • • • • • • • • • 
3 • • • • • • • • • • 
4 • • • • • • • • • • 
5 • • • • • • • • • • WEST 6 • • • • • • • • • • EAST 
7 • • • • • • • • • • 
8 • • • • • • • • • • 
9 • • • • • • • • • • 
I~ • • • • • • • • • • 

b seis1,1 'h) Home a "if yOU WlS 
(Call it a matriX 

SOUTH 



JERRY HEREBY EXPRESSES HIS ADMIRATION FOR THOSE WHO 
DRAMATICALLY EDUCATE US AT GREAT PERSONAL COST. 

I 

P=1 THINKING OF BUILDING A DOME? 
..,.... After you've read DOMEBOOK II ($4 from f-I-f Shelter Publications. Box 279, Bolinas, CA. 

8 94924), you can have a computer do or 
check your calculations. Send the frequency 
and actual radius of your proposed icosa­
alternate breakdown (not triacon) dome 
to Resourse One. 1380 Howard, San Fran ­
cisco, CA 94103, and they will send you 
-lengths of struts 
"the axial angles 
"the central angles 
-the dihedral angles 
"the spherical angles 

Dihedral angle 
between panels 

8e sure to enclose $1 and a 
............ stamped self-addresses envelope. 

JOCllrld Robin Jhc dflY Ihtl)' ji"njshtd Ihc framc/or Ihdr 
domt. Thtl)' buill a Iwo story house, the second story 
bting /I 30' diamcltr 4·fuqucncy domc wilh /I 3/8 
slflflpingloft insidt. From Jerry Brown:" DOMEFlLM, 

............ " ~ /<'="'" eM 
~ 
Z 
H 
~ o 
o 
H 

, , , ,",,,I ,,,01,11 .. , 
'---,i •• ----

x • axial angle 

a 16mm color film documentary on domt building. 

3frequ tmcll 

a bee of the icosa. 

~~ 
ca ~ I Nalle That Hit Tunel -\ 
~f ~ But COllputer Caa't 
= ::: HOLLYWOOD, Calif. ~ Computers can ::.. ;; f create music, but they cannot determine 
... ~ ::: what makes a hit record, according to a:: 8 -; Allen D. Allen. 
..... !:I Allen, a composer and a research scien­
.... ; g tist, worked extensively with computers 
--. ~ :. trying to nnd technical parallels among 
___ ~ :: hH songs. 

a.. ~ ~ "Initially I tried to fUld a correlation :15 a i between melodies I like," Allen said, 
.... .:::1 "I took aU the tunes ~ the chord Sirua­
,..., ~ ~ tures, tendency toward intervals, surprise, 
c..::t.l.: i tempo, lime signatures and all the other 
===:i' clements. There was absolutely no cor-

• 

• 
"" 

. -., -

MEDIA MIX 

• .•. 
- : -' 

An interesting newsletter entitled Media Mix: 
Ideas and Resources for Educational Change 
recently shurned its way to the surface of the 
mess on my desk. It carries interesting reviews 
on films, filmstrips, publications and other items. 
Media Mix is published monthly, October to 
May at 145 Brentwood Dr., Polatine, 111.,60067 
by Jeffery Schrank. One year subscription is 
$5, two year $9. Here is a sample item: 

utelty'- 2000: Inquiry Into tIM Futun 
, , , . Schools we only beginning to 
recognize that a study of the future is a 
valid part of the amiculum, In re5JIOI­
to this recognition a few companies are 
producing media material about the 
future. One of the best to come along 
so far is the Denover-Geppert filmstrip 
Ufntvte 2000. The sound filmstrip is in 
four parts, each about 8().frames in 10 
minutes. Each consisu of an interview 
with a futurist-Hugh Downs, Paolo 
Soleri, Herman Kahn and Ray Brad­
bury. The four segments, however, are 
economically placed on two rolls of 
film. The Hugh Downs segment pro­
vides a gentle and general introduction 
to the study of the future paying the 
way for the mind·blowing ideas of 
Paolo Soleri. Soleri works mO$tly 
with young people in Arizona building 
his city of the future-a gigantic single 
building that serves as a total environ· 
ment. Herman Kahn talks of knowledge 
and the ability to control the future and 

; 

:: relation between the songs I like, So 1 
! thought that maybe I'm weird. 
! ''Then we did a study with an IBM 1130 

t:;,) iii computer. This was to find what hit o c records had in common. We used all the 
'0 :; same faclors (as for tunes) plus tone 

~ colors, Instrumentations, lyrics, bottom 
or high end, etc. We couJd find abso-
lutely no mathematica1 formula for a 
pleasin, melody or a big-sellinJ disk." 

"Any people 8nywnere, being inclined and hav'"9 the 
power, have the right to rise up, ilnd shake off the existing 
government, and form, n_ one thai suits them ~lIer_ 
Thol is a moll villuable. a most sacred right··a righi, which 
we hOpeiul(j believe. 'Ito liberate the world," 

Ray Bradbury delivers a kind of pep 
talk encouraging optimism. 

$30.60 from Denoyer·Geppert, 5235 
Ravenswood Aye., Chicago, Il 60640. 
Also ask for their rapidly growing cata­
log of filmstrips. 

-Abraham lincoln 
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- seM Cl1eCK or money or er td:"People's Computer Company 
P.O. Box 310 

name Menlo Park, Ca 94025 address __________ __ 

Zlp 
what kind of computer do you use? _______________ _ 

* subscriptions start with 1st issue of school year 

$4 for 5 issues 
($5 Canada & overseas) 
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