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DRAGO NSMOKE 

The futurfl came I littllllirly this 
Yllr. The HOME COMPUTER exploded 
all oyer the place. Everything I thought I knew 

about computer. I. obso/~re. Watch the pce 
Dragon struggte to keep up! 

DRAGONFllGHT 

LtnSIJ wondered how she 
kntJw tM golden dnJgon's name, 

lind Ramoth replied: Why shouldn't 
,,. knowherown nsme since it was 
hers and no one else's? And then 
LIus W<9S lost in the wonder of thoSl!l 
msgnificiently flxprBssi'IfJ eyes. 

Oblivious to the desc6flding bronze 
dnlgons, oblivioos to the presence of rllllif 
riders, Lesu stoOd caressing the head of the 

ost wonderful CI'fJBture of e/l Pern, fully 
prescient of troubles end glories, but most 
Immediately IIWBf8 thet L6SS8 of Pem was 
Weyrwoman to RlImoth the Golden for now 
and (OrtNer. 

Si~ ... now tht'l the wly to treat. 
dragon! 

DRAGON FLIGHT 
by Anne McCeffrey 
&Uantine Books, Inc. 
201 E. 50th St. 
New York,. NV 10022 

Simulation/ 
Gamlng/News 

Our friendly unimpeachable source 
lell. u. that 2600 ALTAI R 8800 

home/school minicomputer. will be 
delivered durlnll the first 3 month. of 
1975. And ... he continu ..... MITS 
will lOon be delivering AL TAlA. et the 
rite of 1500 per month. Amazinlll 

OUr very own ALTAI A I. up end run· 
ning- tell you mOil about it in the neltt 
inue. In the meantime, if you have acqvired 
an At TAIR, please write/ 

S/G/N loom. in, loom. out on 
the world of .imulation., games and 

.Imulation gam... Each issue has news,. 
philosophy and a complete game to play. 

• • 
• 

Simulation/Gaming/News i. i.sued lix tim .. 
a year IlIrly in January, March, May, July, September 

and November). Subscription. are $6 a y"r, and checks 
Inot porchase orden) must eceomplny subscription requests. 
Zip codes aho should be lpecified. Advertising rate. and 

specifications ar. available upon requelt. All communications 
should be addressed to S/G/N. Bolt 3039, Univenity Station .. 

Moscow, Idaho 83843. 

... 
MITS IIIC. 

P.O. BOX 8636 
ALBUQUERQUE, NEW MEXICO 87108 

MITS h .. announced an AL TAlA USER'S CLUB. 
They Sly-

1 The development of a comprehensive library of software for 
the Allai' Compuwr Thi} library will. of course. be marle aVilil· 
able to all n'embers of the User"s Club 

2 PrOVide Alt,III Usc's wllh effiCient. priOt,fy service. This service 
will '~nlle f'om ordt.·,inR A/fa" options 10 free technical 
cOnsyltalion 

]. P'ovide Use,s ",ilh useful. up-to--datI' information abool th(-' 
A/I,,,,. MIa;, 5OIt"'a,l'. and computl'fS in ltCnt'ral throllRh a 
Club newsletter 

E~ne who-buys an MIa" COmpuler will 1('1 a free. one 
Yt'ar Mf!mbl'fship to tl'le U)e(' Club (inductinll a one year ,ub­
!<-fiptlon lu the Club IlI'l\'S!cItI'l). 

AS'Jodilie Mernbtrshipl <I~ ilv<lilable 10 anyone who does 
no( own an MI~II Computer The cost of an Associale Membe,· 
shiP IS UOOO per yea, 

CALCULATORS 
IN THE 

CLASSAooM 

by Mlnin GrOilwith in 
Datamltion (March '75) 
Technicil Publishing Co. 
1301 South Grewe Ave. 
Barrington,lL 60010 

OK, OK - \NII'U.tart do 
doinll calculltor stuff 
next isSUI. 

Dear PCC: 
I am offering computlr peripheral 

lquipmlnt to hobbyists interested in developing 
llOJ)hiitiCitad *VItam It unbeli..,ebll SI'Iings. I 1m 

not a commercial dealer: I 1m a hobbyist who WItS able 
to purchase this equipment at In attrlCtiYlt price. Contact 
o. Miller, 1191 Riu Place, Santa Ana, Ce. 92705. 

Write for • list of stuff and prices 



SEMICONDUCTOR 

lMlen electricity will pa55 through a substance without creating much heat, the substance 
is called a conductor of electricity. If electricity won't pass through the substance at all, 
it's a non-conductor. Halfway between are the semi·conductor elements, usually metals 
with strange names. 

We can gat a clue about how semi·conductors work when we notice that some substances 
can be either conductors or non·conductors. Graphite, for example, which is used in 
pencil leads, is the conductor while diamond is a non-conductor. Both are made of the 
same thing - carboni The difference is in the way their atoms line up with eaeh.other­
called the crystal structure. 

Semi·conductors become useful when people start monkeving with their crystal structure 
to get the substance conducting better or not as good. Whet we come up with are little 
dabs of metal which can be changed from conductors into non-eonductol"i and back again 
under commands from small controlling electric currents. 

Semi·conductor devices are good for allowing small currents of electricity control much 
larger currents. They're very small, never bum out If they're not mistreated, Ind don't 
make mudl heat as they work. 

CPU 
What makes a computer different from a pocket calculltOl'"? 

Well, every computer has something very much like a pocket calculator as part of it. In 
fact, the read difference has to do with how the instructions are fed to this internal 
calculator, which is called the Central PrOCltlling Unit, or CPU. The instructions are 
stored in part of the computer's memory and can be changed by the computer. 

The CPU has to remember where to look in the fI"IGfI"IOry for the next instruction, and hM 
to be able to provide temporary storage pIacts for the numbers it is dealing with. These 
storage places are called registers and are usually given one-Ietter names (like C-register.). 
The CPU has to be able to move numbers between different registers and do different 
things to these numbers a5 they move, like adding or subtracting two of them. It lliso 
has ways of gening numbers to and from devices out-side the computer, usually through 
what's called the 1/0 (Input/Output) channel, and that's about aU. 

Back when computers were million·doIlar machines. the CPU was very large, very expenSIVe 
IIIld had to do everything. Now that the CPU's can be put on cheap integrated circuit chips, 
it's becoming reasonable to use 5eIIerai of them in a ~ngle computer, each one taking charge 
of a different part of the computer. This kind of co-operative approach is going to do away 
with the big-boss approach, and Vi8ntuaUy won't have anything leh to call a Central 
ProceSSing Unit. 

BITS. BYTES and NIBBLES 

.1Isl about the simplest electrical device is the switch. It's eithef turned on or turned off­
there is no in between. A switch is a lot simpler than a light dimmer, and it's much easier 
to tell if a lamp is turned on or off than it is to tell how bright a lamp Is. 

Almost aU computers use this on·or-off (digital) way of representing numbers. You name 
these choices A and B, Herman and Joan, or give them numbers like 1 and 0 (that's what 
mathematicians like best). Then think up a code which can make larger numbers out of 
these little choices which are called bits. (You have to admit that a number which can only 
dloose between two things:s pretty small, and deserves to be called a bit.) 

There are a lot of possible codes which can use bits to make up larger numbers, and computers 
use several different codes (BCD, Excess-3, Gray Code, and otKars, each with its own reason 
for being used). But the code which uses the smallest number of bits to make a larger number 
is called Binary, and it is used in almost all computers. 

Letters and symbols like those on a typewriter can be e)(presseci in binary code, too. You 
JJst give each letter a number end use binary code to translate that number into a bunch 
of bits. When you do this, you have to keep the bunches of bits which represent each letter 
separate from each other, so you know where the next letter begins. 

A bunch of bits which has to be kept seperate from the next bunch is called a Byte. 
Usually it is 8 bits long. The name is pronounced "Bite" and in one computer where 
numbers were handled in chunks of four bits the designers called those chunks "nibbles." 

by Lee Felsenstein 

AOM7 RAM? PROM? 

These are kinds of memories. (That's what the M stands for - memory). Every computer 
has a way of remembering numbers and instructions. If the list of numbers or instructions 
will never change, it can be stored in a ROM, or Read-Only Memory. A ROM is like a phone 
book - the computer looks for a certain name and gets a number back. The name is called 
the address, and like everything else in a computer, it's make up of numbers. 

But you can't change what's in a phone book - you have to wait for next year's edition. 
Or you c.-. call information and get the latest number for someone. That's like a RAM -
Random-Access MemOl'"Y. It is possible for the computer to write a new batch of numbers 
into any address 85 well as read those numbers out. Until recently, computer memories 
(RAM (If" ROM) worked by'magnetic principles. Magnetic tape, or magnetic drums. or 
mI!1"Ittic corel, for example. Now chips are being made that use electronic principles to 
store numbers. For ROMs the panero of numbers is usuallv cooked in during the manu· 
facturing process. 

Sometimes people need to have just one AOM made uP. and fast. Then they can use 
PROMs, Programmable Read-Only Memory. These let the user store a pattern of numbers 
Inside by burning out little sections of the chip. Once this is done, those burnt-out sections 
can't be put back the way they were, 10 a mistake makes the whole chip worthless. 

There is another kind of PROM called an Eraseable PROM. It doesn't work by burning 
out sectfons of the chip, but by storing bunches of electrons in places where they can't 
get out. This device has a transparent Quartz window over the chip, and you can erase the 
entire memory by shining a high intensity ultraviolet light at it for several minutesf The 
main use for Eraseable PROMs is in trying out microcomputer ptO{Tams and finding out 
what changes have to be made. 

WHAT'S A CHIP? 

Sometimes when people talk about-a "chip" in electronics they are 
pointing to an "integrated circuit" that looks like a tiny domino with 
a fringe of flat metal pins along the edges. The actual chip is buried 
inskle. though, and it's never more than a quarter inch on a side. It 
was made II part of • wafer of silicone three inches across, and was 

broken off when the manufacturing process was over, so that's where 
the name came from. 

Hundreds or even thousands of identical chips are made on one wafer 
by some pretty complicated processes, involving very high temperatures, 
vacuums, and $0 forth. It's not something you could do in a kitchen 
oven. Even when it's over, not all of the chips made on the wafer come 
out right. 

TTL? MOS? CMOS? 

Names of integrated cir~uit types have gotten so long that people who use them all the time 
use abbreviations. MOS, for instance, stands for Metal Oxitle Semiconductor. What it means 
to people who use it is that it's a process which allows a lot more stuff to be cooked onto a 
dlip than any other process (yet). sti MOS is good for making LSI (Large Scale Integration) 
dlips. LSI packs a whole lot of stuff on a single chip. You never get anything for free, though, 
so MOS chips are slower operating than the other kind. 

That other kind is called bipolar logic, and the main kind that's used today is TTL, or 
transistor· transistor logic. It's not good for LSI because it makes too much heat and takes 
up too much space. It is used mainly for MSI (Medium-Scale Integration) and SSI (~ess 
what the S stands for) devices. 

CMOS will someday be as cheap, although not as fast as TTL. CMOS stands for Complementary 
MOS. It's a way of making MOS chips that use almost no power, and are faster than MOS. 
CMOS is not very good for LSI, but great for uses like electronic watches where power has 
to come from a battery. 

A word of caution - MDS chips are incredibly sensitive electrically. The amount of static 
electricity you can generate from just wearing nylon clothing is enough to destroy a chip 
internally if you touch it. This is especially true of microcomputer chips and their memory 
chips. So don't be too quick to handle a MOS chip if you aren't sure about the safety 
precautions! 



micrO~8 newsletter 
The Micro-8 User Group 

by Harold L. Singer 
Qbrillo Computer Center 
Cabrilfo High Schoof 
Lompoc, Ca. 93436 
lJ05..733·3501 

R8dio-EfectTonics magazine has published two articles that have launched I new"electronic 
components mari<et, the hobby computer. This started with RE's Sept. 1973, "TV Type­
writer" Brticle by Don lancaster. It described a Video Terminal using a home TV set that 
could be built for under $150. The response was overwhelmingl One month after publica­
tion, most of the special parts were back ordered for months. Many thousands of these 
have been built by tlobbyisu and there is such continued interest that several companies 
are offering complete component parts kits. 

A natural followup article, "The Mark-S Minicomputer", by John Titus appeared in AE in 
July 1974. This was a slightly modified implementation of the INTEL MeS·S system using 
the 8008 microprocessor. 

qesponse to this article has been phenomenal. Over 2000 PC board sets have been sold. 
Two months after the article appeared a letter to the editor appeared in RE offering the 
Cabrillo Computer Center staff as a clearing house for a MARK·8 User Group. In the first 
two months we acquired an active group of 220 members in response to this single letter. 
Extent of interest and possible component sales from the hobbyist market appean to be 
just the top of a very lar9l! iceberg. 

Users vary from beginning electronics hobbyists to engineers and college professors, and 
a surprising number of Doctors and Dentists. Application for the 8008 svstems vary widely 
from simple hobby projects, home environmental and security systems, educational and 
recreational systems, to elaborate systems to be used in the builder's OC1:upation. 

The user's group has grown to 500 members and is still growing. We have published five 
newsletters so fllf. Interest and response dictates that we establish a formal organization 
a'ld very carefullv decide what kind of future we wish to create for ourselves. 

The proliferation of new microprocessor chips and price reductions for both the prOC8S$Ors 
WId memory components will result in the hobby computer movement producing amulti· 
million dollar components market. 

excerpts 
HOW TO GET RELIABLE HARDCoPY PRINTOuf"FOR $125 

Bob Cook. Wilcox Emerpri.., 25 W 178 39th St., N • .,.."m., II, 806JO. pnwldOld ... wilh.....nal I Ihlnk 
illh. mO$I u;citlng Informl1ion to hlllh. hobby compul .. group Vlt. Endoud 1'1 flV.r o ..... ;n' 
Cr_ TTY', mloofac:t1lred In Engllnd by ..... bsid.ry of IT&T In 1964 for .lpI!C\IlizOid order proc:. 
8nt ~n..,... uM:! b., SPi9l 

Bob ... "-. b.uliful job of ,....ri ... hll fl.,.......t It wi. tab mlnv ... Mdi .... b.,on.,ou 
"fIpr..:III.'" of tht fw,tUrti t'- oH ... H •• 110 prooridei. MARK·& Inllri_ kil with Iht unit 10 
ttllt till buV_ will kno..,.. _1ICt1y hoow 10 gtt th. un'l ",nnlog. ... PROM".IV.illble with. klybolord 
monitor dllCl'ibid blla""".nd will wpplv tr .. Pl'rtI for 1 .,lIr 10 lhal vou CIIn k .. p Ihlm ",nnl..,. H. 
JI.o .......... 1H dOCllmlntat'on ... ,IIIIIe.nd .H, IIICh unll ..,..ilh ,d.U.11Id m.ftU.L 
A~., quiet"" modern, 10 CPS, hard copyd.a and k.ybooNd with. PlPI" tlplpundl 

•• bonus for $125. Thl! "- 10 be. d ..... o;:om. trut for tht MARK·& PMliciplnt. To ....... tht 
oft.- _ • .., bitt ... circuits Ind PROMS wlll_n 111"" .. l1li11 for ull ... the CrMdl with tht Mil 
Monllor-8 d ..... ibOid In Iht MXt MCtion. 

.Km /Mhl. P. O. Box 632, Lor GetOl. c.. 95030 will u .. hi, MIIrlr-8 .. ",'nttlli,."r ttrm'''' wirh 
loeM «Jlrln, c.".bllllw,. for ,.ruJIIM «:countin, IIld _d ktlllpin, •• nd 1$' tontroll",. for '/lCtronic _. 
$Dlld St.tt Muric. John R. BUffOOn. 1222 Cero/yn Dr,. SIIlt. C/ ... c.. 95050 /1 Into dI'/f/rI of crxnputtr­
conlrol of MlCtron;c o'llln,.nt/ _nlf 10 communk'tI wilh olhar wllh .Imlll" Inttrtltt. 

C.rf K. Z.tf1HH fWSHFGJ, 108 MO# Drllfl, SMr Antonto TX 78213po!nnour till! lit, D.r..polnt 2200 
II-. 11II_lruII'l.lCI/0ll .. I willt OIIlr four.xc.pt/on.1O o.flpo!nt IOfr-.. m'r ~ uMIbI. with 
mint)(" modillc.tlon .. 

Ron A,.,.r«Jt, Rd:"3 Box 281. Kuuto_ PI. 19530 pllIlI to UII hi, MIrlr-8 fOf' homI tJlCUrity, TV 
jjIIftN:I 1ft(} IrrHlfluuy on food IUppllet. 

Wllilm R. Allin •• ,~ 17th St.. p., Rob'-" c.. 944011. _iii.., till t1ll right tinN to build up III 
«JuCltlo'" 'Y'tm1 for hi. h;,n «htHJ/ u,'n,.itlll, III 8008 Of' 8080 mic~ 

Mltk Spohr, 527 L.f.yettfl A .... , Clm:lnn.tl OH i" IInior MIHJ ,rudenr.t Unit!. of Clnclnn.tI.nt! II 
intll'lltid In uI/n, the Mark-8 for dilgflOli., I .. tmlnt, dru, dOUf1lln_tionl, IlId hHillt q,tIm, 
plenninJ, (s...raI docton h_ /IOlttn rogarhlr thru,hI _/ettlf.J 

D. 8'IJ/l'ln, 9207 SW43rrJ An., Portl,nd OR 97219 will UII the MlI'k-8 to control." ,'Iborltt'xf,tinfl 
burr/lf ,lIrm q,tIm, for rem,. ... rul'l IIld humidity control in hi, fI"HIIhou", for. '-n ""Ink", 
.".,."." 1ft(} for book""",,,,, 

Bro. R. W. H."", Mon"f/rIor Fltl'lll HS. 2900 Ambor Rd., Sr.t'" 1.IIIId NY 10306 plln, to u .. rM 
,.",*-8.,. tHdtfn, 1001 for NUmbly l"'fIU .... 

The MAR K-8 i, • complete minicomputer based on the 
INTEL 8008 microproceJSOf'. For info. write: 

Radio Electronics - Micro-Computer 
P. O. 80)( 1307 - Redio City Station 
New York. New York 10019 

end join the MICRO-8 User'. Groupl 

---ph A. Cimmino. 19304 Rich¥rrood Coon. Bf"ookl'lllle, Md. 20729 is promoling 1 W.lhlngton DC 
UWI Group Ind Intands to SIt up.n 8008 Ind 8080 wttw. .. distribution hou .. Tht Group' • ..mur_ 
1 .... lud. Mtric-8" .. In1.lIee 8" .. MIL MOo-8"l, big comput ..... tc.,.nd thty.rt con-.npllting big thi ... 
'or I'" fulure. Thl\' Inlend 10 ...... on.lleh of tht ..nlltlnd.rd d ... ic:" tht U_ Group _tlbll.n.1O 
they '*' do .-«w.r. moditiclollon from 0.,. format 10.nol'-. ThtV hIv. purdl .... th. INTEL 
U- Lb....,. Th.V will_ Nt up. ttolephon. communicttionl nltYllOftl ... "", Mikl HI.,... IMNH 
ElIctronicil mod..,...l.nd JDt ie .... en ....... 1 ........ of tht ham at"l~ ftlMorl< for natIontl distribution 
of son-... MtVIll_ cen lilt til..,... to _I" up 1¥hat 1hey hIv. goilll for tht nlXt ....... iItI ... JDt ie 
doIntI th. group ..... 1c:t b., punlng tht roster Inlo mechllll reOId.ble form.t. ContKt him If .,au _nt 
10 buy. complat •• t of s1ick-on m.lling 11b_ H. will lOOn m,lI oul.n .IIbO ... lIlUrv.V fOlm "1111 
Plrtkiplnts dOH", of qu.tlolll ,.rdi ... what they •• dol ....... _hi thty w.nllO do 'n thl lulU,... 
H. will compile lhis info.nd mlk.lllV.illb.'o.1I of III to ...... kI filii ... it oul_'oull.,. H. is.-
-'<ing on ..... per 8008 flolling poInl pteUgL 

Dr. a.orlll L, H ...... , 1500 GlII.on Dr., N.p" Fl •• 33940 ..... Scelbl..,../2K of...-mory, T.PI 
Intllf_ III modll 32 RO ....... pr.-nmlng It tor eoH handapc (whkh conIIrtI of ICClpI!" 
20 _-.; ~ ... ; Idding I" ao- t.., In double pnocillon; IUbtno::ting Iht cau ... riling; dlwldi ... 
by t..,; multiply bV 0.&5 (..,.....wll • ..,d thtn outpulll11 .... 1t. 

F. SlIoubtr, 183 WoodYille. ToronlO, c.o.d. M4J 2Re will u_ hll Mark-8 for IPHd. drilt, IfId hMdl", 
OIk:U.tions for .!rpia"" and 10 rICIiH.nd .. nd MorWI Codt. 

0I1f1. F. Dou.", 381 Pop'" St., Winnetka. 1160093 is d<Mp1y 1nvoh'0Id In .lIctronic:l1n modtl ... ilroad'ng. 
.... " connlCtad writh tht Garlilld-Ct.tndon ModII RlilrOid Club .nd ,nv_ W'lth simll.r Int_ 
Ihould con*, Ch .... and flnd OIIt ..,..hallhtV'" up to. 

'»hn C. N ...... 930 P.lo Alto,A ..... , Palo Aho, c... 94301 IIlnt_ad in Mont Codt trallliltlon.nd 
_b to try dlgitll fih .. ing .Ipill'l"", 

C. G. Degroot, 156 W. 81 St., No. 4J. NY. NY 10024 .. int_OId In Itorine and r ....... "".111 on,. 
","" rtcorcl,.nd -..p coktion.nd _u'lOOd -'fa circuit. 

MAR K-8 MODS, A sao VIDEO TERMINAL, III ANOTHER CASSETTE UNIT THAT WORKS1 

Tht DIviU.1 Graup,P. O. Bolt 8628. 0_ ... CO. 80206 .... n lJIc:iti ... pIC ..... of InfOlm.llon 
e..t..,..111 lOOn 111"".1 ....... Tht bM.".., to d-'1II1t Is to txtrKt ........ JIhI from lItt ... 11'1.,. hew • 
• nt: 

"A 8"''1' ",",Old Dr. Robirt Sudln; 0I11Id lllibout sho""';ng his campili. Mlrk·8 to tho_ In Iht 
Otnv .. _ Inc! Ibout 15ihowad liP. Or. Sudln,,,-. doctorat.ln lysIIm .... I"'; .. _rkl for IBM 
and hie 11 .. ,1 dIw.lopm ... t pro)lct "In .. phlcl.. H.".110 0 ... of Ihi natloft'l '-i!ntil dlVllaptn of 
_"....;an TV. H .... mad. _I-rtt MOOS 10 hll MIrk-8 Indudlng pIu .... bowels, OCUI nMout.. 
..... ~ "ppiV •• nd k~ d.u .ntJ'y. H. $pint. M. day """"i .... n FSK _n. Inltrl_ 
.... rejlcting other clfQ.Iitl d .... 10 drift. R .... 1t _ not ani bit tnvr In~" 2 mont .. usin;. K·Mtrt 
$30 .1.er-pO. HII crownin'lCh ......... nll •• TV ch.r_ glMt'.tor thai u_ 1101 RAM IlImcm 
lnItanta_ .... pdItIl Ind dbpllYi uPl*'.nd lowtIr caM. nllmbers, • .,...boll MId Iht gr.-k .Iphlbtt 
mel thet can 1M b ... ltt for ... nd .. $80." 
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WHAT'S HAPPENING AMATEUR COMPUTER USERS GROUP 
HOMEBREW COMPUTER CLUB •.. you name It. 

WOfd ha illhat MITS i •• bout to IIY In ALTAIR B800 on 
People', Computer Coml)llny. Which _ItO! to prove thet 
Vou er. doing somemini right. Now if I een only COIll/ince 
you tM! you OUghIIO ..... ,II thlt talent you"' ... " PCC 
10 "".ite. good cr~bI.r in BASIC, ,II th'""lt"U' 
(IIITIO p/IIyiotl multitude w;U be 1bI. to indudt homt Itvl. 
eompulllr buildlnllin their IU!\Ir"'- (COITOI on you iUVS. 1M 
~ conYinein!j. Write to h,mll Mnnwhire I WO!'I'I teU 
!hem that you hi ... pi.", to po'O\/ide. BASIC l.n",,~ P'~ 
cessor for the 8800 system. Ther. il pMI'I!y olt.ent at 
Pee 10 do the necnArv. 

Incidentally. I'm gild 10 hur thaI you intend to g;ve Hal 
Sing&' I hand wllh 11M MARK-8 user lJoup. H, n. done 
• floe job, and' wh~ 101 01 1,11 owe him. debt of "ratitude. 

Th' otnt. day Fred Moor. dropped by. Fred;, on. of the 
people who 1,1&d to gel In I"form.tlon net .... ork up and 
running. HI, Idee _I to gellMlryan. to nlgisUir unell" their 
perliculer Intertll aret. Fred thIn planned to dl,tribute the 
!'Oller to _ryone on th' rouer, end thereforl1l81 peOpht the 
meanl to gal In lOUd! with other people. To make • long 
story very morl It ....... too difflcull 10 do with the mellnl Fred 
hed et hand. Now Fred hat launched a loc:eI Homebrew 
Computer Club. 

I'va beftn following 1M eniel .. on tha CRT elilplay thet "The 
Computer Hobbyilt" il publishing, My opinion II that this 
II m. belt CRT dis.pllV sytl«n lhal I'I/Of _no It II remin;' 
tc8fl1 of the ,,",thod o.ned in the PDP·I2/LINC-8 CRT displeys. 
It il diff1lrent th", the TVT concept In tn.t tha beIm doe$ 
oot 1Can, but it II pasltlontd by X and V OOnwnlllldi. In 
short il handl .. men like a plOlter Iyt:bom. That il you cen 
baam on lintenJify paintl(pen down) or baam off Uo-r ;nten­
lily)(pan upJ. This yields. lot mora fI.llibility to !he charKwr 
of the dilPflVl that a .. pon,ibl •• Figu .... , lines. cu ..... , and 
bliedolcope effeelS ..... Ialiv"y _'I' to do. The method 
t. t.en around long .nouQh 10 be good, practical. end 
versatil .. They _ o.criblng tha hatd_ .. ",d the solr-. 
-.6 a .. p..blimlng roulinll that d'*W lhe c"," boItrd ",d 
~ pMooH. If thl. tuml you on, lhei. add .... II: 

Are you building your own )mpute( 
or some other digital black·mc.gK box 7 

TerminaP T V Typewriter) I/O device7 

Or are you buying time on a tlme·sharing service? 

If so, you might like to come to a gathering of people with likeminded interests, 
Exchange information, swap ideas, talk shop, help work on a Prolect, whatever 

This simple announcement brought 32 enthusiastic people together March 5th at Gordon's garage 

• 

We arrived from all over the Bay Area--Berkeley [Q Los Gatos, After a quick round of introductions, the 
questions, comments, reports, info on supply sources, etc" poured fonh in a spontaneous spirit of sharing. 
Six in the group already had homebrew systems up and running. Some were designing theirs around the 
8008 microprocessor chip; several had sent for the Altair 8800 kit. The group contained a good cross section 
of both hardware experts and software programmers. 

We gOt into a short dispute over HEX or Octal until someone mentioned that if you are setting the 
switches by hand it doesn't make any difference. Talked about other standards: re-start locations? input 
ports? better operating code for the 8080? paper tape or cassettes or paper & pencil listings? Even ASCII 
should not be assumed the standard: many 5 channel Model 15 TfYs arc about and in use by RTTY folks. 
Home computing is a hobby for the experimenter and explorer of what can be done cheaply. 1 doubt that 
standards will ever be completely agreed on because of the trade-offs in design and because what's available 
for one amateur may not be obtainable for another. 

Talked about what we want to do as a club: quantity buying, cooperation on software, need to develop 
a cross assembler, share experience in hardware design, classes possibly, tips on what's currently available 
where, etc. Marty passed out M.I.'s Application Manual on the MF8008 and let it be known that he could 
get anything we want. Steve: gave a report on his recent visit to MITS, About 1500 Altairs have been shipped 
out so far. MITS expects to send out 1100 more this month. No interfaces or peripherals are available until 
they catch up with the mainframe back orders. Bob passed out the latest PCC and showed the Altair 8800 
which had arrived that week (the red LEOs blink and flash nicely)_ Ken unboxed and demonstrated the 
impressive Phi-Deck tape: transport. 

What will people do with a computer in their home? Well, we asked that question and the variety of 
Thl Cornptlter Hobbyist d _. f th ' 
BOil 296 responses show that the imagination of people has been underestimate . Uses rangcu rom e private 
Clry, North Clrolinl27611 secretary functions: text editing, mass storage, memory, etc., to control of house utilities: heating, alarms, 

Six Infllll'd Am •• Ic.n dollirl will gal you. Yllrs worth 01 sprinkler system, auto tune-up, cook ing, etc., to GAMES: all kinds, TV graphics, x • y plotting, making 
'It1'ygoodltufl. Thtrv.,.cO\/t!ring!he .... oflogic'ymboll, bo did h d 'I all b ' I" d' hb h od ... rpllli me.kllS,.nd Ih.l.u.n '.om _ 01 th.lr ... blc:riberl music, small ro ts an turt es, an ot er e ucatlOna uses, to sm uSlness app Icatlons an nelg o r 0 
.e dltlcrlbingsome of the.qulprnM1t 11'111 h. uadltlon.liy memory networks. I expect home computers will be used in unconventional ways-most of which no one 
I»In .... UIbIIt, likt TTV of.1I klndl torti, Ityl .. end dncriplions. h th ht f et 
They 11110 I'Ie'I8donlan IMicl.oninterilCln"theTTVModtl15 as aug a y , 
10 I horn, compute. Iylllm. Sine. Ihil 1I\I811h1 mlChlOllhl1 We decided to start a newsletter and meet again in two weeks. As the meeting broke up into private 
r used In my IV.tam I ....... on 001) I _lnllr.n-.;! in thll "'IV conversations Marty held up an 8008 chip asked who could use it and gave it away! 
much. I stUi f .. 1 thll for 150 - 175 • Model 15 CII'I' t be ' , , 
beaten. I think m.t It II • whoI. lot .... work to..-.. thil Fred Moore 
n'\ICtIlne than to wi ... TVT thin"" Irom Ic: ... :h. If '1'l1l,I _. 2100 Santa Cruz Ave, 

~;~~~:: :~~ci:..ou,,:.!:t ~';':~g:~oil':'0:CO;: Menlo Park, Ca. 94025 
dlvice. ur-I de.I ....... 10 IInderltend .fter you "-midi. 
ModtI 15 work. You can, lr>cidenr.Uy 11111 u. ASCII lor 
the othe. devicet thlt you h_ hung on your syshtm 
8I'Id go throuQh. mort piece of Innllation cadi IlIIt befa.. 
you "led to print ..,ymil'l(l. If you ... bling held lip on 
ICCOUnt of you don't ......... print IVPI of dtviOl, you mi\lll 
.k Ihe North CeroliM boyl for the bio::k i_ .nd lake a 
look. Th .... illnlormtliOll. to wh«e to go .nd what to 
bJy. T",,", _ outfllS Ir'OUIId CtoIe8oo IIf my memory.NIII 
mel thlt buy ",d 1811 thll type olgMr. They Clter to the 
l'8dio TTY boys. The .. II a lIIriety 01 Beudot (fill8lWtl cocIIl 
lTIIChinn that •• 110 baud mlChl,.... 

Th. , .. lui th81 I've had with the men ..no count In thil hobby 
.. I 8\JI'1Mt th.t thII home oornputlt. wUI come InlO 11'. own when 
the medli ... ry and the 11011_ .. can h8ndle I oommon III'din 
vwiety color TV.t. Lee F .. ..,.II .. n 01: 

LGC Engl ...... lng 
1807 o.la-. Sl .... t 
BerbllV, Ce. 94103 

with the Otherl (1p!*"lntly) Ir' working on • Ion-.wl\at 
ellIbonote but .fhctl .... distributed proeessor. They will h8tI 
me for o:teso-iblng lheir .ffort thll _y, and I perlONlly would 
pref1lr to neve e sythtm like the one !hey ... deteriblng, It 
will hO'MYl', be more ellpenJive to gat up than a almple 
oonventionel computer system. But..nen It Is logethe.1t 
will be e pipl I would Iuggllt !het you gat their ryltltm 
dtIa'lption belore you gal .... ry far down 1101, .nd _ If you 
can u. th"r idt •. They elso ........ fOtOIlWlrd.......-lor ule 
II good prima. Sut the main thing thai LGC Engi~ng il 
doing il that they ... p..bilming •• rift 01 ptptrl on what 
they CIII The Tom SwiftT.rmlne!. They ........ dOOl much 
thouQht and work on the problem, ",d my ..... il that they 
... 11 be among m. flnt to toIWI the".."V probiamllnYOfyl'd 
In MncIlng. TV type dItpIay. ",,"Ueyou m-ee end!Mke 
...tv the det8 you _ going to dlspley. Tn.;. I.,.." will 
~te mor.lib the man.aphiaticatlld lind 'lIpensive dilpley 
1tm1IMllIln OOI'I'WJlefdal U., but they wi" be blJilt up of in-
.. pansI .... componenlS and t.ed on 800B mlcro~ 
or pr-.on of that type. AI..,y ... te, they .... on 10 t .... 
problems like hovoo often to ICan end how you CII'I aopply the 
TV with Into .... t II being updibKI by other di¥1cat that 
_ !Mnlpul.etln~he di1a. Th. _tl.1 dilferenc». I 
undenteM tMlr i.-, II to h8\18. pr~ In a.:h of the 
dlvlotll that hang the diU linn. I know tor a t.ct tlllt 

thil il the .... 1V toeMme that II used 81 AmeI R_rc:h Cente. 
of 0flII of lhe plloilimulilion systtml that"".., Ev_ end 
Svtherl..,d lIOI drwwlng syslllm hung on it. 

Sonwbody .1. who ~ 10 be going gang bultllr1 It c.rt 
Helmen. Jr., """0 is otherwi. known .: 

MP Publilhlng Co. 
B0.:378 
Belmont. M .. 02178 

Is publishing a -'- of booldetl co.'tIrIng the (:Onstruction 
of..n81 he calli '''T'l1e Ellpetin'ltnter'1 Comp..ter S.,..tam" or 
ECS-8 for mort. s.nd him $21 for 12 mu. of thl, Jyt:l8m. 

IW Is ctweloplng It In serial form In tha booklet. It il gatting 
bettw lind better. he ~ along, He indudft _ eholoe 
oodIng dlwa whldl giWllnttruction tim. and other vllulbl. 
Information mil you would oompIle lor yourwllif you had 
1M tim .. H. hal dnlg1"11d .... LEO 'dllpll'( Ind hung It on en 
CaI"",t port: to you can Ihlp bib OUt the .. ..,d like • look 81 
them II '1'l1l,I ..."t to. He II inlo, .... 11'1' uable dock, and hal 
publilh«l the belt tUlorlai ~rlptlon of UARTS thlll've 
_.." In print. The toftv .... to run hili 'tuff 1 •• /10 In 
the booklet..,d the ",lIng that you eome -'I' with after 
.. ading his lIuff a tinl • ..nIle Is thai with I,--t. little more 
effort .... d.,...... ..:Idltlonll ehtek lilli, he II purtlng out !he 
pllPerwork of a tt.thkiL O!h'r good stuff..,d idNt tllIt 
he hal com. up wi!h .... that he hal what he Clili' kluga 
--.-Klier Jyt:"'. It II I pnI-Plin~ form with th. by. 
nurnberlaond the ~ to fill In the hmructiorll. you c:ocIa 
.,.,.. It II PAte;'ly what I ~ bII8n peinlteld,..y doing 
for m'fll'lf for ___ b now. H. _IS a nlckle. 
..... t for them end innructlOl'll_ written on the t..I 
Iso 10 spIIIk.' We ... 1110 _. of the soft __ lhat II/or 
will t. .-y to gat ail the ltuff pllying Md he Is 
herd 81 work ..... Ioping tNt 100. II II a......, c...-ditlble 
otfon. 

I n01iCl th8Il IwII8 ~ _ Hli Singer of th. MARK-8 
lhIr Group .. ther lightly, but thll_ unlnt.ntionel. H.t 
t. done a man.rful tab of Ilditlng the 1Itt8r1lhal he hal 
bMn gartlng, The only criticism of thet vail..,t.ffort to 
nay afiOiI of. _ of peperwotk II that thOle $,,-ass 
tino 1heetI_lmpoaible 10 r*. But he 11 ganlng a 
lot of infO on dlvlClt .nd techniques, people and pI_ 
p..blWIad. 

One fine! note. ThOle of you who IwWIllrl8dy I"'" 
your 800B syttllm ~ nOl: panic or dllPelr becea.tl MITS 
is coming out with e beu.r.,odM. If you C8I'I finilh your 
rvnem. you origin.Jly,,1 out to do, go rlQht ahead. I 
personally think thaI the 8080 for ail of 11'. obvioul 
"""'t.gas ia a lot mono compull't th'" I could .... 
thll V- 81 hGTII.. By lhe time I ........ gotten to th. end 
d dlWlioping my 800B system to the lull, memory cow, 
.... r interfllCl IIfdIniqu .. ..,d dtvieel will be ...... 1ebI .. 
And more importlnt I will know better Jult ..nit it II 
tNt Iinuncl to do with the sytUln. UndtrItllnd that I'm 
not putting down the "'.ir 8800. far from It. But my 
.. perienCI il that it teklh I long time to ..... Iop .... .,.. 
thing thaI Is ""1'1' worth ..nlle,.nd I lor one am not going 
to junk what I'w IterI8d until I IWI .... aqu .. Hd out .11 thlt 
I can from .... 11'1' inellpensive Jyt:tem. Mlmory COlt II 
1Ii11 the big hang up end II will oontlnut to be for_ 
11l1"li yet. Besides. a elippild cenary" I tom CIII'S 
COIWtII'Ition has. better chanot min I hay. 01 convincing 
my lady that IIl8Itd I dbk ..,,1'" lor the living room. 

If you ....... \IOlten ..,ytl'llng vlluable out of thll Uttl. 
chat. wri. me, Gordon Frern:h, CI .. of PCC. V .. , 
I can deal with crhlcslOOl Lit l1"li know what you'd 
like to _..,d If 11\18 C8I'I undwlch It In 11\18'11 do It. 

~
. 

• •• 
.~ 

Announcement: 

Gotdon F ntt'leh 

f+l 
~ m·: • ! 

Texas Instruments Learning Center is presenting an 
early morning home television series, April 15 · 18, 
on "Introduction to Microprocessors." Check your 
local newspaper for time (6:00 AM) and channel. 

5 



• 

BUILD YOUR OWN BASIC 
by Dennis Allison & Others 

A DO IT YOURSELF KIT FOR BASIC?? 
Yes, available from PCC with this newspaper and a lot of your time. This is 
the beginning of a series of articles in which we will work our way through the 
desiqn and implementation of a reasonable BASIC system for your brand X 
computer. We'll be working on computers based on the INTEL 800B and 
8080 microprocessors. But it doesn't make much difference - if your machine 
is the ZORT 9901 or ACME X you can still build a BASIC for it. But 
remember, it's a hard job and will take lots of time particularly if you haven't 
done it before. A good BASIC system could easily take one man six months! 

We'd like everyone interested to participate in the desiqn. While we could do 
it all ourselves, (we have done it before) your ideas may be better than ours. 
Maybe we can save you, or you can save us, a lot of work or problems. Write 
us and we'll publish your letter and comments. 

DIRECT MODE? 

Some kind of "desk calculator" mode of opera­
tion would be nice. At least, we would like to 
be able to look at and set different variables in a 
program and restart execution at any given point. 
This feature makes it easier to find and gently 
tenninate the existence of "bugs." 
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WHICH BASIC? 

There is not anyone standard BASIC (yet). 
The question is which BASIC should we choose 
to implement. A smaller (fewer statements, 
fewer features) BASIC is easier to implement 
and (more important) takes less space in the 
computer. Memory is still expensive so the 
smaller the better. Yet maybe we can't give 
up some goodies like string variables, dynamic 
array allocation, and so on. 

There is a standard version of BASIC which is 
to be the minimallanquage which can be called 
BASIC. It's a pretty big lanquage with lots of 
goodies. Maybe too big. Is there any advantage 
to being compatible with, say, the EDU BASICS? 
We don't have to make any decision yet; but the 
time will come ... 

DATA STRUCTURES 

COMPILER OR INTERPRETER? 

We favor using an interpreter. An interpreter is 
a proqram which will execute the BASIC program 
from its textual representation. The program 
you write is the one which gets executed. A com­
piler converts the BASIC program into th. ma­
chine code for the machine it iI to run on. Com­
piled code is a lot futer, but requIre. mOl'lIp.ct 
and lOme kind of maa storage dtvic. (tape or 
disk). Interpretative BASIC 11 the mOlt common 
on lITlall machines. 

HOW MUCH MEMORY? AND ... WHAT KIND? 

Can we make some guesses about how big the BASIC system will be? Only 
if you don't hold us to it. Suppose we want to be able to run a 50 line 
BASIC proqram. We need about 800 bytes to store the program, another 
60 or so bytes for storing program values (all numeric) without leaving any 
space for the interpreter and its special data. Past experience has shown 

that something like 6 to 8 Kbytes are needed for a minimum BASIC inter· 
preter and that at least 12K bytes are necessary for a comfortable system. 
That's a lot of memory, but not too much more than you need to run the 
assembler. A lot of BASIC could be put into ROM (Read Only Memory) 
once developed and checked out. ROM is a lot cheaper than RAM (Read 
and Write) memory, but you can't change it. It's lots better to make sure 
everything works first. 

But . .. if we can agree on some chunks of code and get it properly checked 
out, some enterprising person out there might make a few thousand ROMs 
and save us all some $$$. Let's see now ... how about ROMs for floating 
point arithmetic, integer arithmetic, Teletype I/O ... 

Data structures are places to put things so you can fmd them or use them later. 
BASIC has at least three important ones: a symbol table which looks up a pro­
gram name, A or Z9 or AS, with its value. If we had a big computer where space 
was not a huge problem, we could simply preallocate all storage since BASIC 
provides for only 312 different names excluding arrays. When memory is so 
costly this doesn't make much sense. Somewhere, also, we've got to store the 
names which BASIC is going to need to know, names like LET and GO TO and 
IF. This table gets pretty big when there are lots of statements. 

SHOULD OUR BASIC BE TIME SHARING? 

We don't think we'll try to time share our 8080 
among many users. While there is no fundamental 
difficulty in making a multiuser system, it doesn't 
seem worth the effort. 

Lastly. we need some information about what is a legal BASIC statement and 
which error to report when it isn't. These tables are called parsing tables since 
they control the decomposition of the program into its component pll1;S-



STRATEGY 

Divide and Conquer is the programmers maxim. BASIC will consist of a lot of 
smaller pieces which communicate with each other. These pieces themselves 
consist of smaller pieces which themselves consist of smaller pieces, and so forth 
down to the actual code. A large problem is made manageable by cutting it into 
pieces. 

What are the pieces, the building blocks of BASIC? We see a bunch of them: 

*a supervisor which determines what is to be done next. It receives control 
when BASIC is loaded. 

*a program and line editor. This program collects lines as they are entered 
from the keyboard and puts them into a part of computer memory for 
later use. . 

*a line executor routine which executes a single BASIC statement, whatever 
that is. 

*a line sequence which determines which line is to be executed next. 
*a floating point package to provide floating point on a machine without the 

hardware. 
*terminal VO handler to input and output information from the Teletype and 

provide simple editing (backspace and line deletion) . 
*a function package to provide all the BASIC functions (RND, INT, TAB, etc.) 
*an error handling routine (part of the supervisor). 
*a memory management program which provides dynamic allocation data 

objects. 

These are the major ones. As we get futher into the system we'll begin to see 
others and we'll begin to be able to more fully define the function of each of 
these modules. 

YOU MEAN IT DOESN'T SPEAK BASIC 

OR 

(IDIOT SAVANT CAN'T SPEAK UNLESS SPOKEN TO) 

Many enthusiasts for the INTEL series of CPU 'chips' have had the heart-break 
of opening up the package, and not finding a cord with which to plug it in. 
Now that the ALTAIR has made its debut, the next stumbling block, software, 
rears its ugly head. Skip Phile, the harried computer fiend, had the following 
comments on programming. 

"It's obvious that toggling machine-code programs from the front-panel has its 
limitations," Skip pronounced, looking up from his Hazeltine. "First there's 
the matter of a 'scope driver, followed by a syntax analyzer, formatter for out­
put, interrupt routines, and error checking logic. At the rate of one word 
toqgled into memory every ten seconds, a good worker can have a running 
program by Christmas '76," Mr. Phile handed me a Government Document 
(reprinted here for your conveniencet.' "It says here," he continued, "that 
the US Gov has a hardwired BASIC program that'll run on the 8008. That's 
something even the good old 1401 never had." 

"Armed with the ALTAIR, a TV typewriter", and a good knowledge of BASIC, 
anyone should be able to get a low-grade STARTREK game going in about a 

Which is good news for people who are still trying implement a toaster controller 
or whose callouses from toggling front-panel switches are interfering with their 
lute-playing. 

Chuck Polisher 
P. O. Box 4214 
Boulder Colorado 80302 

NTIS, U,S- DEI'~f:TM£ "r ~r ~""'''EIlC£, SZB5- p""r /?orAL 
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TINY BASIC 

Pretend you are 7 years old and don't care 
much about floating point arithmetic (what's 
that?), logarithms, sines, matrix inversion, 
nuclear reactor calculations and stuff like 
that. 

And ... your home computer is kinda small, 
not too much memory. Maybe its a MARK·8 
or an ALTAIR 8800 with less than 4K bytes 
and a TV typewriter for input and output. 

You would like to use it for homework, math 
recreations and games like NUMBER, STARS, 
TRAP, HURKLE, SNARK, BAGELS, ... 

Consider then, TINY BASIC 

• Integer arithmetic only - 8 bits? 16 bits? 
• 26 variables: A, B, C, D, ... , Z 
• The RND function - of course! 
• Seven BASIC statement types 

INPUT 
PRINT 
LET 
GO TO 
IF 
GOSUB 
RETURN 

• Strings? OK in PRINT statements, not 
OK otherwise. 

Keep tuned in. More TINY BASIC next time, 
including some GAMES written in TINY BASIC. 

WANTED - FEEDBACK! Your thoughts ideas, 
etc. about TINY BASIC urgently requested by 
the PCC Dragon . 

R75-20- W ...... ,. A. c .. M. H. Tindall, IoI'Id 
R. L. Dlnlel.,n, "A Bl$ic l~. 
In"rpntte, for t ... In .. 1 8009 Mic,OS',,," 
ceuor" (52 pp .. Rcport No. UiUCOCS-R-
74-658. Univcrsity of Illinois. Urbana. 
Illinois). 

A BASIC langull3c interp~tcr has been 
designed fOf use in a microprooenor 
cnvironment. This report discuS5ed the 
development of 1) an elabor.te text editor 
and 2) I table driven interpreter. The cntire 
systcm, including tC);t editor, interpreter. 
user tcst buffer, and full floating point 
arithmetic routines fiu in 16K words. 

Aha! Help is available. We found this on page 
68 of the January, 1975 issue of Computer. 
(Published by IEEE Computer Society, 5855 
Naples Plaza, Suite 301, Long Beach Ca. 90803 
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8 NEWS FROM A SMALL PLANET 
From Q letter written to Rusty Whitney 
Qt OMSI 

Dear Rusty-

Many thanks for the nice letter in response to my 
inquiry about computing equipment for home use. 
You were. so helpful that I'm going to impose on you 
for some more advke, this time about software. 

After looking around at prices for used computers 
I've about decided that almost everything costs too 
much. American Used Computers is selling PDP·8I's. 
with 4K for about S2400. which seems to me to be 
grossly overpriced, and their other brokerage houses 
are. about the same. In addition, it seems clear that 
microprocessor-based machines-which are certain1y 
OK for what 1 want to do - are about to blossom in 
a big way for relatively little money. You may have 
seen the article in January's PopulQr Electronics in 
which a complete kit based on Intel's 8080 chip is 
being offered for under 5400 with essentially no 
memory, and an extra S260 for every 4K ofvery 
fast RAM up to 64K (all direcdy addressable). The 
producer of the kit is also orrering cheap di!lCS, 
tenninals, all kinds of 1/0 peripherals and a whole 
range of other equipment, for a complete system. 
I'm sure that other companies will be offering simDar 
things and that this is probably the way to go for 
people like myself. 

The only problem I can see ",ith this approach is that 
so far none of the chips have software of Iny mil 
sort Most of themicroprocesson are apparendy 
intended for dedicated process control applications, 
and consequently are supported primarily by cros:s­
assemblers and hiah-Ievellanguages requiring other 
machinH, which defeats the purpose of I home sys­
tem. Even those units that have resident assemblen; 
won't really do for general home use, because the lV 
displays that almost have to be used because of cost will 
only display a few lines at a time and don't offer hard 
copy; this is likely to make debugging very diffiCult 
even for littJe programs. Obviously what's needed is 
a BASIC-type package and those don't exist. 

A way out of this would appear to be offered by the 
facl thai some chip makers are beginning to develop 
microprocessoR that emulate existing systems for which 
lots of software u. available. rhus single-or multiple­
chip processors emulating (is that the righ t word?) the 
PDP·8E and POP· I 1/05 are about to come on the 
market. The question is, if amateurs build machines 
based on these chips can they get DEC's (or whoever's) 
sofhwre without paying a fortune for it? 1 don't know 
anything about whether software is proprie:rary, whether 
someone who already has a DEC machine can make 

DearPCC -
I presently lIave Q Radio I:.:iectronics TV typewriter 
Qnd am building tile MQrk·8 mini computer. Tile 
TVT pam, including PC boards, poWC'r supply, 
connectOTJ, and QII electronics cost me 1131 OU 
An ASClI keyboard kit which I purchased [rom 
Southwest Tecllnical Products COSI $39.0U The 
FebruQry '75 issue of Radio Electronic! discribes Q 
UART which plugY into the TVT board Wilh this 
UART I will be Qble to tQlk to Qnd receive from Q 
Teletype, record TrY meSSllgCS on a cassette. plQY 
back ctWttles to the TTY. -

Total Cost 

TV Typewriter 
ASCII Keyboard 
UART 
MQrk·8 with 1 K words 
Cassette tape morder 

(mlW memory) 
Te/t!llision display 

133.00 
39.00 
35.00 

27&00 
free 

$485.00 

lK stQtic RAM'S (2102 or 2602) now/ll1Qiluble 
[or Ilfor 165.00. 4K memory PC boards [or the 
/ K static RAM.S will be /II1QilQble soon for under 
SIO. 00 eack EstimQted cost of 4K increQses o[ 
memory - 128U 00. 

Now if I could iun find plam[or Qn RS-232 
interface . .. 

copies of, say the BASIC code and give it away, or 
what? Any comments you can pass alona on this area 
of software for home systems would be much appre­
ciated. 1 don't know quite how to pose the question 
to DEC or Data General -- "please give me your 
expensive software so I can use it on my machine?" 

You asked about my experience building a lV·sel· 
based display lenninal. I buill one from the plans in 
the Radio--Electronics article by Don Lancaster about 
a year ago. It does exactJy what you suggest you'd 
like to have - Fnerates dwacters IS an RF signal 
that goes directly to a 1V set's antenna tenninals. II 
will put up to 32 characteR per line on up to 16 lines 
on the screen, and has a cursor. This would seem to 
be enough for most applications, and getting a denser 
display apparentJy requires modifying the 1V set (or 
greater bandwidth. A few comments on this design: 

1. Nobody should try to build it without either 
9.lbstantial electronics background and available test 
equipment, or free access to someone who can provide 
this expertise. Otherwise you couldn't get it debugged, 
especially if you use surplus IC's. 

%. It wasn't terribly cheap - over $1 00 with one page 
of memory, excluding the TV set, and at that I had 
a lot of the conventional parIS like rewtOr1, etc. 

3. The parIS were hard to get - took me over 4 
months- and the IC's often didn't work right, r~ 
quiriog frustrating debugging and replacement. 

4. The cursor can't be manipulated by software and 
the display doesn't scroll. I think lhese things are 
do-able with add·on circuitry, but not by me. 

S. The use of a TV set, with its raster scan, puts 
limits on the use of the display for non.alphanumeric 
applications like drawing pictures, unless you have 
almost unlimited memory. 

SouthWHt Technical Products in EI Paso is now mar· 
keting a venion of this display that seems I lot better 
than mine - it uses static RAMS (cheaper and simpler) 
has a two-page memory, and allo\W you 10 plug in 
cards for serial UART or paranell/O, manual or 
allomatic cursor control, etc., whkh they also make. 
The kit sens for about S200 ",ithout the special 
features and without a keyboard. I wouldn't be 
surprised if this cost couldp't be brought down below 
SIOO with volume production and with some chips 
speciftcal1y engineered for the Ilpplication. By the 
way, SWfP also offers a keyboard kit with ASCII en­
coder for about $40 -I built il and think ii's way 
overpriced for what you get - surplus is just as cheap 
and a lot better mechnaically. 

All of my suppliers have either Qdvertised in 
Radio--Electronics or been mentioned ill "LetteTJ 
to the Editor". since the TV typewriter artide.. 
The Maxi-kit with IK memory (1·8008, QII resistoTJ, 
all. J disc CQpacltors, and QlI 74oo's, plus "2102's) 
for S145 is sold by At &: R Enterprises, P. a Box 
IOl1, Sunnyvale, Ca. 94088. 

Bill Godbout Electronics, Box 2673, OaklQnd, 
Airport, CD. 94614, Advertising, in Feb. 75 issue, 
page 98 lists 8008's for $5a OU A kit with the 8008 
"IK stQtU: memories, and I·G25203 (8x 256) 
EROMfor$I30.0a 

Also in Feb. issue, PQge 27, Q new TV typewriter. 
Fu.1l kit len keyboard, power supply and case 
seiling for SI75.00. (Careful shopping Qround would 
get Qil the parl$ including the power supply for 
$130 to $140). Also avQilable with new TVT /I 
areoptionQI pluging. UART board, parallelinte,.. 
[ace board. cursor control board, and offline edit 
tmd screen board. 

JQmes Fry 
4249 N. Lockwood 
Toledo, Ohio 43612 

If you're interested in home-brew sturr you should 
write to Hal Singer at the Lompoc HS Computer 
Cenler, CoruteUation Way, Lompoc, Ca. and get on 
his Mark·8 User's Group Newsletter mailing list (no 
charge, but send some SASE's and a couple o( buck to 
help him out). This group was started a(ler the 
Radio Electronics article on the 8008 based computer, 
and now has about 300 members nationwide with 
very diverse backgrounds. He puts out a mimeo­
graphed newsletter once every couple of months or 
so with tips (or construction, suggested applkations, 
who's doing what in amateur computers, suggested 
circuits. etc. I think he may have the start o( some­
thing big including maybe a way (or amateuR to buy 
thinp at OEM pricH. 

Jim McCord 
330 Vereda Leyenda 
Goleta, Ca. 93017 

P.S. Have you seen the article: by Joseph Weisbecker 
of RCA on home computing in the August issue of 
Computers? Very interesting. He used an audio 
cassette (or bulk storage of data and audio messages; 
his computer (based on the RCA COSMAC micro.­
processor) talks to you! Great for young kids who 
can't read yd. He also had some clever ideas for 
application. 

H[VMA. LOOIC. 
'Mt'" T fOl.LOWlO 
r.t~HO!oIE ••• 

Mr. Albrecht -

There can be no possibfedispllte Qbout the micn; 
computers being the thing of the future JuS/look 
at QI/tlle hobbyfSI$ thQt the recent articles have 
stirred up. Within Q year the number should more 
double. Costs for parts are constantly dropping, 
even with inflQtion. 

• 

Gary T. Pos,. 
475 Brooks 
Lemoore, CD. 93245 



/)",80b-~ 
Some a/your readen migllt be interested in knowing 
(hot there are groups of amateur l'tIllio operatan in 
the u.s. and throughout rhe world that listen In on 
ITrlnrmiuiollS {rom orbiting earth satellites. 

The fint group of these "space eavesdroppers" \o\-I2"S 
formed In the early '60'$ in the Kettering School in 
England. The organization in the Us. is the North 
American Branch of the Kettering Space Eavadroppen. 
The main event everyone is waiting for is the joint 
Appollo-Soyu% mmion in the summer 0/ J 975. 

No amateur rtJdio licenu is needed but you do need 
lOme equipment for receMng. I{yoo aTe interested 
and htlIIe acce3J to Q computer I'm sure this organiztl­
lion would be grateful if you would liu to help 
compute saullite orbits, Qnd distribute them to orher 
lisrenen. 

FOT mcm background in/onnatiOtl, radio [requencia 
and sample s.atellire tracla you can contact me. 
By the way, Bob, could you give me $Orne information 
on the "enterprning group" on the East CoaJt that 
is planning a Pee typecenrer? 

Glories Shapiro 
40 ActJCUz Ave. 
OIerlnut HU~ Ma. 02167 

from 
Manchester & 

Hertfordshire 

Dear Bob, 

The use of mini computers for education in this country 
continues to grow, particularly in the teacher training 
sector. As you will know, users of Ihese systems have 
fonned as association called MUSE (Mini computer 
Users in Secondary Ed'ication). They have been active 
now for about 2J.i years and shortly are to hold their 
third annual working weekend. One of their members 
tells me that his school system is shortly to be upgraded 
from an EDUSYSTEM 20 to include dual DECT APES 
and the capability for OS/8 BASIC. Perhaps you could 
suggest some educational users of similar systems in 
the States who could usefully exchange ideas. 

I have enclosed further issues of the U.K. Newsletter 
'Computer Education News' and also details of an 
attempt I've made at writing about the technology 
associated with cOOlputer.based learning. Best wishes. 

J.J. Turnbull 
Head of Education Applications Sector 
The National Computing Centre Ud. 
Quay House, Quay Street 
Manchester M3 3HU 

MORE NEWS 9 

Dear People's Computer Company. 

()Yer the last six monlhs occasional copies of People's 
ComputerCompol/Y Newsletter have been falling into 
my hands and I have never failed to be invigorated and 
excited by II. We are an offical organization within 
England responsible for promoting good computer 
education within the county of Hertfordshire. We make 
use ofa DEC System 10 computer situated al the 
Hatfield Polytechnic which is about twenty miles to 
the north of London. We provide educational services 
for all the schools and colleges within Hertfordshire 
who make use of this system and are prepared to talk 
to anybody about computer education. 

We very much want to carry on receiving copies of 
this Newsletter and we have a suggestion which would 
make our administrative burden rather simpler and 
which would probably be amenable to you. Al part 
of our activities we publish a regular now of Bulletins 
and of various paper·backed texts - programming 
manuals, package diets, and so forth. Would you be 
prepared to barter these for continuing copies of the 
Newsletter? I am enclosing a copy of our latest 
Bulletin and a few other of the lightweight materials 
with this letter so that you can see what we produce 
and at the same time I am despatching you by surface 
mail the rather hl:avier material. An up-to-date list 
of what we publish is usually printed in the back of 
our Bulletins. 

If you are interested in the exchange of programs 
then that could easUy be arranged too, although most 
of our programs are written in DEC BASIC which 
is rather different from Hewlett·Packard BASIC parti­
cularly over text handling facilities. 

J. Jaworski 
Advisory Unit for Computer Based Ed. 
19 St. Albans Road 
Hatfield, Hertfordshire. 
ALIO OHU 

machine language vs assembler- an opinion 

Dear Bob-

I jUit reali:z.ed tb.It Y<N Mia the plumln,ltaaes of 
an a.mbly "np. book. "'- do not think that 
the foDo .... it to,.t dowa your project; I am sure 
that wba.,. you do wII be weD received. For some 
time DOW, I h.wt hid MIme rtdical ideas about assembly 
Janau.tF? II yOli Jmoe oppOlina vie...." I hope that you 
may fbld time to write, that we may reason together 
in aoocl humor. 
It is my polldon that assembly language, beina the 
first level of software languages, is by far the most 
inefficlentlaJlluage, including machine language. Its 
use shouJd therefore be discouraged (in fayor of octal 
or hexadccunallook·up I:harts): my reasons are: 

I. In general, an Assembler is a software system for 
I:onverting three leiter alphabet codes into machine 
code on a one-for· three byte basis. This direcdy implies 
that a machine language program mlY run in available 
memory, but an assembler version will nOI fit, and 
thus, means that aU software modifICation (and there 
is always modiftCation) musl be done outside the 
I:omputer, perhaps on paper-tape lTY equipment. 
Not only is this slow, but it automatically excludes 
the editing advanta(DCS of software systems internal 
to the computer 

2. In actuality, the situation is worst than described 
above. In aeneral, a Symbolic Assembler restnres 
several alpha-numeric spaces (bytes) in each command 
Cor symbolic addressing and carriage-return (in the usual 
TrY fonn). This means thaI a typical ~mbler pro­
gram may be eight or more times the bil·lenJlh of the 
equivalent machine code. 

Symbolic addressing means that you can specify a 
"jump to 'HOP' .. command, where "HOP" hal 
labeled a statement somewhere in the proJnm; this is 
quite hdpful in program modiflClltion. When workinl 

in machine language, each "jump to" includes the 
Ktual address of the instruction you wish to "jump to." 
If additional Itep. are inserted in the machine code, 
not only mUit aD succeeding steps be "bubbled up," 
but aU jump commands referring to addresses in the 
modified area mUit also be altered. A Symbolic 
Assembler wiD generate tables to do this automatically 
during re-assembly after each modifICation. 

But a relatively minor machine language program 
(similar to a conventional re-Iocatable loader) can be 
written to do the same thing; "jump to" stalements can 
be identified and, if the jump is to a modified address, 
the jump address is chlnged. The operator can step 
through a program on a (machine operated) CRT 
display, and on command, cause a software system to 
insert a N(}.OP. bubble the program(s) up, aud change 
intemal"jump to" addresses. Thus, a relatively minor 
machine language program allows on-line propam editina 
while a major Symbolic Assembler may allow only ofr­
line modification. 

3. The final advantage of an Assembler is the use of 
mnemonic codes, which seem to hmn a greater affinity 
for human memory lhan octal numerics. After sev-
eral months or intense 8008 programming, I am just 
now beginning to reliably remember the numeric 
machine codes. But programming is nol a "sit down 
at the tenninal and start in" job; rather, it is a peBCiJ.. 
and-paper process in wbkh 1000ca! processes are ordered, 
eftlled, and squinched in-between others until the 
desired effect is predicted. It is thus not hard to ute a 
simple octal conversion list for the appropriate com­
mands once the concepts are fum. 

The Assembler version of a program, being outside 
the computer, can be printed out easily, but mUit be 
stored and maintained in the assembler version, in cue 
rutu~ uae might show the need for modifICation. The 
mac~anguage version mUit be masked, tn.nsIate4, 

and sent (to TIY or CRT) for examination. But during 
this process, a relatively minor program (compared to 
the Assembler system itJelf) could also output assembler 
"phabet codes. A larger system could output an 
English interpretation in words, instead of mnemonic 
codes. In any case, machine language coding can do 
what assembler coding can do, far more dftCiendy. 

The .above arguments ore critical in a small-memory 
system. With a disk (or semiconductor disk replace­
ment) you can bener afford to be sloppy. But, for 
a while at least, a whole lot of people can't really 
aCford it. 

lt is easier, not harder, to program in machine code, 
but lots of people are afraid of it. Non computer­
type scientists ridicule it. Even computer people are 
rar more concerned with higher-level languages. I 
myself believe that sman companies will presently 
start oCfering progfllmmed ROM's for personal com­
puters; a pre-programmed APL system would really 
teu things open. Such a system exists for the 8008, 
I believe, in r.licro Computer Machines MCM/70. 
I have seen this desk.top compuler opefllte, and it 
is really a powerful unit; but the price is creeping 
up over 5K now, 50 il is not what it should be. 
Generously, there may be S 1000 worth of electronics 
in the thing; the money JGeS for the APL system. 
But we see the future, and there, but for S5K would 
goL 

Terry F. Ritter 
Vice Pruidenl 
Dantco 
25248 Glen Sprinp Way 
AUitin, TX 78741 



10 NEWS HOW DO DRAGONS OPERATE TTYS? 

For The OrllgOfl's LBir lit the pce-
SO HOWDO DRAGON'S OPERATE TTY'S} I mHn 

th01l8 claws .,.,.,'( too adrnmt&gflOu$. liven for efBCuic 
~lW'iters. Un/tis you OPf/nJc. on 8 voice instruction 
systwn, Ilk. H-' in 2001, A Sp.«B Odesstly. And HilI 
can tllIfNJ hflve COfIllflf'SIItionS/ Simple, dghtl Wrongl 
An article in Pscho/ogy Today tefls W1y. Thflsrticfe 
from IJ MIfY 1974 PT ;sC8f1ec1 "Why CompUFBr Don't 
Talk Lik. HM In 2001." The thing tIYt IIttrscted it 
to mil ~ 8/Mir of store bought teeth rNding II ~r 
rap". 

After flNIding rile rticle, you find how...ery very corn-. 
pfex OUR '8nl/Wf/ll is and how simple BASIC is (or for 
that matter .ny computflr IlJfIguIJgtI). It rtlt6lfs an 
article about hte Psychilltrist program st MIT Clllled 
"Elizs" MId 1(, difficulties.. Then It shows you how 
one prognm 8M/Vza. singl. [ngJi'" 1ttntJmce. W1Hrn 
you finish the .roel. you find thet it I. II long, long 
_y off before computJtrscan talk English like H •• 

{)uringmy v.urion, I visited m. OMSI ComputIN 
Room. I WU'imprtlsstld. HMI •• t the M«1ford Mid 
High, student. know only l}(OfIBfflming, logging and 
Nnnlng only BASIC,.lIfong wfth...,,,... efemtlfltary 
MlIChlnll. Thmw IIrOMSI, sturHntrl~.J know 
«JvaTlCfld progrWnfFIlng t«IInlqullS, how-to IIItlIr ~ 
putllr IlIfI~~, bow to pick MW compUtlr hIIrd.".,., 
knOWlI)(IIctJy how ~computllr works. Notonly.,. 
thll;, stuchtnrs MlIRnclId, but $0 is thfll(~; 
DEC's SUPER BASIC using EDU!C!WNCH, IIlong 
with ir's lICCDn/pllnymg mllChinelllflgu •• IIlIfIY 
many TTY's lind 31C~ for gllmH IJfId computer 
art. Compll" thIIt~ our 2 MiP High TTY's ~trPfI 
by phOntl to II crummy HP2OOOf1 If llverybody;s 
NklI thIIt;n tM Computllr world (1111/ knOWllbocJt 
this world i. from the Pee and wJ..r~jn Mfldford), 
_ fine got II long Mey to", (I»by), 

Though same space fs there at t/IfJ OMSI, it seems that 
lIVery nook lind cnnny i. ultld/o(lI TTY, ICf'elIn or 
compur.r (and thllir mlln(JlI/s . •• ffIfIIewl) But then! 
is IIlwtI}'Il{JIIClI for II newcomer who didn't l/Vfffl ,""ke 
prtI-8m1f1gtJmtlflU, ME. I played II couple of (IlImtlS, 
..ud qwStiOM IJfId look«l llround. TMrlI MeS II lot 
to ItIl/ in thIIt nail room. And. I thank the OMSI 
bunch for letting mil _ it. 

Nowl got to br~lIboutmYJl1If. Not IICtulllly bng, ~t 
to tell you guyslWly I take your pllper 01' mll(JllZin& . • 
and MII"t it doll. for me. utflly, Vlith r.chniQUH ff'OlTl 
DAVE OF THE CAVES, TAXMAN, SNARK, MUGWUI,fP 
ThII Prognmmtlfl Toolbox and ."ything e/., I hrIlI 
IP/urgtld on writing pI'OgnIms. Though IOmlI Mve not 
gortflrl on tap" yet, i'WI nIIICM num.-ous dry runs to 
check for ml.takes. (One of our computar instructors 
prtIfers me to ."."ltII "l/dlJClltioflllr' protJfWTl instHd of 
f1IJI7Ies. "GM'fIlIS", he Implies, "ere OK to write. but 
;ust 8S long. they 1Iff1 good, IIIfd you don't waste fMPlIr 

or time. ") 

Here.,. samll of my WIry few Public SMviaJ Progr'IIms: 

Dinner -. pf'O{Jr'IIm for planning dinntlfS. This Ulil/$ 
the B R K function of 2000F and milk. the runntff of 
t:M pt'OfJRm put 1111 4 basic foods into the dinner, 
while computing times for prePllretlon, lit II giVIJIf 

.rving time. 

Num_ U". -" prognm which tlJkllS over the t«iiOU$ 
jobofmllklngnumberlifIA It drews up to 10fWm/)er 
1int!S on"~, IJfId prints the ugnment dIItlJ from 
input. I'm Wf8 m."y. m.th tlIiIcher WOIJId like II flMt 
copy of fWmbtJr lina. 

SUMWRD - this explOfflS m. us. of blIsic English IlIvn 
Into m.klng VtOfd. (1'"" found 16 differtMt types of ...... 
syll.tJ1a poulbl. in EntJ/ish words). V " 

OUf 1 All. noJ 

11Im./so working on. program which explores the 
human ."prOllCh to understanding IIJfIf}lJlJgtJ. A Iso on 
the dnwfng bo.rd is _ computer information system: for 
science, hirtory, m.th lind IIny other subject But due 
to their difficultillS, they probably will "",,"in on the 
drawing boMTI. 

I a.lso hlWt~ made, v.Nch of courSIJ, out number 
., my "u.ful" prOfJrllllls. My proudest IIChievement 
is PJCKA.~ which ~ the 3 dJgft number guassing!}MIll. 
Anot/l.r Is KILLER. II f/III'fN wht/,. you must search 
for yourKILLER I»fMI he finds you. It i. bamJon 
tM principle of MUGWUMP. Then th.,.'s WAR, II 
computlJr VlII'SiOll of til- ClIfd fIIJtrIlI of the 111mB fJIImII. 

Othllt' ~ Which I Wish to completll within my lif ... 
time.,. PROBE. _1PIpp fllJme tJSing the y. mX·B 
formul. WhIch ~es sJoPfT,""""re your ship must tee" lind '*'troy." tlnlIfTIy _I ... 'fut your only clue 
to ifs po,idon " one "JI~ing rJv'" (Thllt rwminds 
",., you OUfht to pI." II 'P«~ i'" on SPACE GAMES 
tliKMfUld I» fun.) AlSo BlICk~mon is planned to 
btl II tIOt'ftPUDK gtIITIII. but it seems to btl too slow to btl 
pI_pd on II TTY. 

MejHprd 's II good plllCtl to rJfwe/qp~ter skills, 
.",g with electronia, d,.ftlnt1.lfld dwsiclllllns. But 
jNHms to my dismllY, (fMy I dhpwy wY dinay?) 
tJ'ItIt our fllmlly will mOVll to ~ Jvlll somebody 
out rhere plNse tllil mtl if. thlly ~ ctJlti'po/Xlr 
infIIuction in SpokMM,J!Ub/ic schooItl 

Byron V. CIIloz 
4837 Friffin Creek RO«i 
Medford Oregon 97501 

"Trekkie" 
Dear People: 

Have been me.,urtg to rmte to you for saint tim~l but 
what with my finiJhing my MS in comp sd (ofwttich 
I am rather Immodestly proud), and changing sChools 
to pursue my PhD, thh'fi the first opportunity whlth 
hu turned up. 

I have greatly enjoyed reading the back issues of the 
PCC and am delighted to fmd a group which is dedi­
cated to educational and recreational usel of computers. 
It is encouraging to note that 'fun' use. of computer 
time are becoming somewhat more legit and no longer 
means Instant expulsion from the computer lab if the 
director catches you! 

Besides being a computer phreak, I am a "TrekJcie. .. 
Nothing fanatic, you understand, (le., no pointed 
sideburns (or for thIIt matter, pointed earl]), but 
nonetheless ,till enough to go around attaching 
'Star Trek LIVES. bumper sticken to things. Could 
you please lend a listing of Star Trader? (For ten 
dollars, f can do a lot of typinl) I am also very 
Interested in exchanBing listings with any of your 
readen who have veniOlU of Star TAlk or Spacewar, 
or the like. HeAl theAl are two BASIC veriom: one 
gives you alCript.type output, the other is the usual 
4094 IICcton with 64 quadratns galaxy type. There 
is also an APL version, complete with IUper·novas 
and gravitational anomalies. I'll be glad to make these 
available to anyone who wants to trade. Also of 
particubr interest arc any 'graphics' venions, Rich 
as for the DEC GT40 system. I realize that this may 
precipitate a flood of mail u that is the URlaJ 

consequence when anyone mentions "Stlt Trek" in 
print, but IS they uy, KEEP ON TREK.KJN'! 

Bob Wier" 
1104 S. ColleF Rd. No.3 
Lafayette, I...ouiJi.ana 10S01 

.. 
,. 

5tto~wla-

Instructional ComputlnC) 

Network Is Up 

Minnesota edion reached a 
milestone in Oc r 1974, when 
MECC'I instru ,*al computing 
network became Qperatio~al. Still 
lacking lOme tltlet!ommuQications 
connections frorq. ftChools tQ multi­
plexor Itations, tJle net~rk is 
about 90% comp1ete. Even 80, the 
completion of th, thirteenth multi­
plexor station ai~luth was note­

"","111. 

The instructional computing 
network, using the thirteen multi­
plexors and a wide variety of tele­
phone company equipment, con­
nects the 800 plua terminals to the 
five different computer locations. 
Approximately five hundred ter­
minals are in the Twin City area 
and thul use the dial-up network 
for telecommunications. 

The telecommunications instal­
lation-a significant undertaking 
by anyone's standards, has been 
accomplished beeause of the ef­
forts of many. Mr. Richard Wi!· 
Iiams, of the Bell Telephone Com­
pany, has been an invaluable mem­
ber of the MECC telecommunica­
tions project. Mr. Larry Buesk­
gans of Loonam & Associates has 
done an outstanding job of coor­
dinating and actually installing all 
of the multiplexor equipment. 

The telecommunications network 
is a tribute to the cooperative ef­
forts of educators in the field Rnd 
their patience. 

M 



UN IX is a general·purpose, multi-user, interactive operating system for the Digital Equipment Corp. 
POP.11/40, 11 /45 and 11nO comPl.lters, developed by Ken Thompson and Dennis Ritchie at Bell 
Telephone Laboratories, Murray Hill, New Jersey. It qualifies as far and away the most comprehensive, 
general, and sophisticated operating system available for any minicomputer today. 

Some of the important featum of UNIX are: 

1. A hierarchial (tree-like) file system structure that permits removable sub-structures; 
2. Fully compatible I/O to and from tiles, devices, and other concurreotly-running jobs ( 01" procenH); 
3. The ability to initiate asynchronous processes; 
4. System command software ~Iectable on a per·user basis (i.e., each user may have a different 

command language available into which he is dropped at login time); 
5. Over 100 "subsystems" including a dozen languages. 

UNIX was developed on the POP· 11 in 1971. Limited earlier editions existed on the PDP7 and PDP9 in 
1969-70. There are now more than 70 UNIX installations within and outside the Bell System. Some 
representative non·Bell use" include Columbia Univmity; the Oregon Museum of Science and Industry; 
Harvard University; and the Boston Children's Museum, the tirst licensed non-Bell users.. 

Some of the more important and interesting programs wallable under UNIX are: 

lin assembler that vaguely resembles PAL·l1 R; 
a versatile text editor based on QED; 
a compiler for a language resembling BCPL wit" the &ddition of data types and structures, 

called C f and successor to, of course, BI; 
a pseudo-BASIC interpreter; 
a text-formatting program in the mold of RUNOFF; 
a FORTRAN compiler; 
a SNOBOL Interpreter; 
an ASCLI sort·merge program; 
a symbolic (albeit non·interactive)debugger; 
a form·lener generator; 
a very flexible standard user command interface called the Shell; 
a driver for the FMieraI Screw Works VOTRAX voice synthesizer; 
the games of Wumpus and Chess, plus a "learning" version ot tic-tac-toe; 
and an assortment of provams for utility and maintenance purposes (list contents of director, 

check file system inteQfity, copy filei, ev:.) 

I should be noted tMt UNIX is fully Mllf-supporting. Iwgely self-documenting, and extremely reliable. 
Delivery of the system includes source code for the operating synem itself and all programs. Over 9O'J(, 

of the system is written in C; once you become acclimated to it (which took me a month of very 
ipOfadic poking around; a more reasonable effort could be accomplished by an experieoced programmer 
within a few days), C is a very easy language to use. 

We brought up our initial lhipment of UNIX in minutes without a hitch. We run UNIX on a PDP-11/40 
computer with 48K words of core memory, two 1.2-million·word disk cartirdge drives, a line printer, 
nine terminals including a Teletype, a DECwriter and six alphanumeric CRT's, a aUME hi~QUality 
3O-cps character printer, a voice synthesizer and (soon) a general·purpose relaY/Switch interface box. A 
useful UNIX requires a minimum of 32K words of core in all, plus a disk, hardware multiply/divide, 
memory management, a real-time clock, and, of course, an 11/40, 11/45 or 11nO CPU and one or more 
terminals. 

UNIX is extremely reliable. We hlJl/e mcperienced no sohware-related crashes since receiving the most 
recent edition of UNIX about three months ago. As this is being written, our system has been up for four 
consecutive 24-hour days without a crash; the most recent crash before that was due to my own human 
error. In fact, the system has been so reliable that I was lulled into complacency and recently lost 
130,000 ci"laracten of information when our second disk drive went flakey - I had not made a backup 
copy of that cartridge for a couple of months. In no case has a processor·related hardware crash cauted 
any loss of data. 

The central philosophy underlying the development of UNIX was to provide a reasonably efficient 
environment for programming. The features of the system certainly realize this goal: the file structure, 
""ailable languages, and process-orientation of the system are all v~ry convenient. Further, the system's 
protection system and flexibility suit it _II to the requirements of a high school that has advanced 
computing cOlmes or a university, and to the off·the-'N1I11 public interaction we experience here at the 
Children's Museum. We have been sharing developmeot work on the system with Harvard University, 
which has an 11/45 UNIX that often supporu 2Ousen, since it was first delivered to us. This c0-

operation has led to the implementation of a number of games, utility programs, and complete sub-

• 

systems like an extended BASIC (similar to Digital's standard BASIC/RT-ll). Currently under development 
we a general-purpose information storage and retrieval system, dubbed The In[ormation System t, 
and an extended and slightly more flexible shell. A high school student is implementing FOCAL. which 
should be ready within a few -eks. 

UNIX is available for a nominal distribution fee (at last I heard, $150) to users who sign a licensing 
agreement that requires that the system be used solely for educational purposes. Users who are not 
willing or able to sign the agreement may purchase a license at a cost of $20,000 (again as of my 
most recent contact with the folks at Bell.) 

The system is not covered by any software support clause. Hence, it is not _II suited to the needs of 
the small school, or indeed of any school that does not have a professional person with quite a bit of 
programming experience; although the software is, as I pointed out, extremely reliable, one nill needs 
to be able to understand what's going on In i1$ innards to be abla to diagnose hardware problems that 
crop up spontaneously in defiance of DEC di8{p"lostics, and one needs to become fluent in C to write 
new software and make modifications to existing code. Nonetheless, UNIX is an outstanding bargain 
for installations that can make use of it. 

Much of the information in this article has been excerpted and paraphrased from a document entitled 
The UNIX Time-Sharlng$ystem prepared by Thompson and Ritchie. Readers who would like copies 
of this dOOJment, or other information on UNIX may contact me directly; where appropriate, 
requests for licensing information, etc. will be forwarded to Bell, but I wilt attempt to answer 
technical Questions so as to minimize the Itrain on the UNIX development people. MV address is: 

Bill Mayhew 
Director, Computer Systems Development 
The Children's Museum 
Jamaicaway 
Boston. MA 02130 

t CopyrIght C11975bY the Children's Mu~;; 11 

Dear Bob, 

Good HcllVens. Where to begin? 

I received yesterday the lwo issues of PeC that have 
been published thus far this year thank.! to your 
intervention (I presume) with your crackerjack sub­
scription departmenl My thanks, Ithink;sometimes 
fCC simply frustrates me because it's packed with too 
many far-out ideas and I don't have enoujh lime to 
deal with all of them Ind sliU get my work done. 

I also realized that by now I must owe you about an 
entire issue's worth of articles, both on what we're 
doil1land on UNIX and on our new center. I promde 
I'm 10ini to get right on them. Tonight I will write 
about UNIX: tomorrow about our new configuration 
and what we're dOing with it. 

Thinp here have now reached the point where 1 can't 
even keep track of them. I have two dynamite high 
schoolldds. Mike Fitzgerald and Eric Feigenson, 
workinl for me doinl software and even I little hlrd­
ware development. Mike is a senior at Copley US 
here, Ind works at the Museum with me for about an 
hour and a half a day for credit under the school's 
8exible-campu.s-like program. He wants to be I com­
puter "techie" when he "&rOws up" (heaven forbid) 
and is looking for some inspirational ways of getting 
traininl thlt will lead to I job in the reuonable future. 
He has good sk.iIIlI, and is slowly learning all there is 
to learn about PDP·II's and VTOS tenninals, but our 
system is finally bec:ominl reliable (knock on wood) 
and the opportunities for hands-on u:perie~ fixinl 
it Ire rather small_ He'. abo getting quite sharp with 
IOftWire and now uses UNIX', hiJb·leYel,ystem. 
programminl language, C, u:c1usivdy (BASIC is 
currently implemented has no matrix. operations 
and is too dow when it nuds to be swapped onto 
IIToOYint-head disk., Ind C is much better once you 
gEt used to it). 

Eric is I junior at Newton South HiJb School where 
they run RSTS on a system smaller than ours (used 
to be there weren't any Iystems smaller than ours!)j 
he had I work-study job with them durin, the summer 
IUd hu experience as I System Man..,r. Hi!! soft· 
ware profadent in C. 

Yesterday I sat down with a couple new stiff people 
lind was amazed to di$coyer the range of proes and 
thin" that we've implemented. The jeneral public 
hullC«Sl tOleVen of man: UGUESS(I to 100 
number-piling), IOGUESS (I to 10 number-pessin&l, 
a modified WUMPUS, HANGMAN, TIcr AcrOE, 
MA THOICE (an adding game for itty·bittys), '00 31 
(the proe of thirty-one). We also have tried STARS 
and REVERSE but the level of abstTaCtion required 
was too pat for our uninitiated audience to deal with 
readily. Sitting around on the disk Wlitinl for me to 
check out their instructions and interactivity 8ft 

NIM, MADLIBS (which I included in my Irticle a year 
and a half I gO), and several others thlt I forget about 
at the moment. We also have a couple of friendly quiz 
lhinp that \W"re goina to run in conjunction with our 
Iknwts role-playina exhibit durinl Ikntai Health 
Week (Month?) in February. I'm right now in the 
midst of rewriting the program caDed the SHELL 
which is 1M nonnal interface to the sy.'em for pro­
grammers and "real uJen"j the public interacts with 
I program called "HI" whkh is garbaF"proof and 
teRs the uJer IlitUe lbool the computer, the terminal, 
and what things he Cln do with it. I'm enclosing a 
printed copy of what I sample tenninal session might 
look like (annotated of course). 

Next month, we're loina to ali-CRT tenninals in our 
public !pace (thanb apin to our friends at Digital 
Equipment). Paper cOlts being ,mat they are, and 
DECwriten beinl ,mIt they are, it is the only reasonable 
approach. 

I abo recently discovered thlt I have I TRAVEL 
BUDGET that will help to pay for I maybe trip to 
the West Coasliater this spring (a1thouah I've been 
saying I ...asloing to make such a trip every spring 
for the last four years). Maybe will actually Itt 
there this time and will stop to see pcc. 
Other thin that, thingl are about as off-th&-wall 
here as Dormai. My work load is liahtenina up a tad 
(due, I think, to the fact that I've been screaming 
about my overcommitted time for three yean and 
lOInebody Is finally listening) so I miaht even be 
able to answer some lettm from reader!.. 

Keep up the .. per-usual tuhrifflC work.. 
Bill Mayhew 
Director, Computer Systems Dn-. 
'The Children's MUJeUm 
The Jamaica Way 
&aton, MA 02130 



12 MORE 

"steal from 
the rich ... 

From our circulation department to Theodore 
Kramer -

"Steel from the rich, giJ>e to the poor and sdl your 
memoln for JOK.. " 

From Theodore Kramer to our circulation 
department 

Dear whoever.it·was-who-sent·me·the-quicko(ur~t()o 
my-financial-problems ... 

I. you don't spel to gud (r yu a teechur?) 
2. I stealt from the rich to make the enclosed book 

order 
3. does fCC come under your deflOition of poor? If 

so I have taken care of part 2 of your good advice. 
4. I really meant S30K yearly. so I would have to sell 

• memoirs each year to take cue of my needs. 
S. What's. memoirs? If you could describe it to me 

and I can find one, will you buy it from me for 30K7 

Now, on to new stuff. 

I am interested in starting I dialog with computer pro­
fessionals who are into such ideas u home computing. 
fun computing,learning computing, etc., and who would 
like to put something together which would be elegant 
and C«Inomica1 enough to Ittnet capitalization. I have 
some embryonic ideu of my own which would benefit 
by exposure to the cold light of reason and experience. 

My experience with computers is 99.44 per cent IBM 
oriented. I speak BAL and COBOL with equal facility. 
can handle FORTRAN with the help of a book. and 
have done a few things in GPSS. "MY" current com· 
puter is an IBM 370/168 with more core, disks, tapes 
lOOp«, bells, and whistles than anyone in their right 
mind could ever use. They tell me that TSO, the slow 
used "time sharing" system up on this beast chomps 
700+K!!! 700K!!!!! Can yoo imagine any program 
not written by imbeciles or hardware salesmen that 
burns that kind of core??'? I won't tell how much OS, 
the super-sophisticated operating system eau ... 
you'll never stop laughing. Imagine, this software is 
only to Itt you to the point where you can put and 
take from the system. Application programs tend to 
run about lOOK each, averagewise. But it's worth 
it because of the fantastic response time and the many 
users serYiced, you'd think ... right?? WRONG??? 
WRONG!!! The damn dumb monster sometimes 
times out during log-on for crissakes. 

Can you send me names/addresses/phones of people/ 
organizations in Southern California who are into 
alternate people-oriented uses of computers? 

What is. Digi·log??? Where can I find out how/when 
to get one? 

Enurr. Please send me the name of whoever or whatever 
you are. It feels funny to write a letter to a company. 

Theodore Kramer 
5307 Sepulveda Blvd. 
Van Nuys, California 91411 

Comments 

De- PCC Drogon -
The world h41 turned into lellerol bri&ht lind beGlJtiful 
hue, ,ince I opened your p4ckase of goodies (VoL 1·3). 
Un1e" I mill my sueu, I see a broadening of the 
intere,ts represented in the paper and ftH one, would 
like to encouroge you to contillue to report broodly. 
PenotuJiy, 10m dedicated to the effective rue of com­
puter. by lowye,." an utremely CO/lHt'IIative group 
which is cUlT(!ndy orsoni::ed illto lIery ,moll and 
inef[~ient prolJider.groupl called Jaw finn,; ,ome of 
thete [1rnU Call be punUGtled to improve their method, 
of de/wen,,! their produ.ct but the iMbiliry to orSUnize 
a large group oflUe" ,eem, to prohibit any large leak 
time-dared 'Y,temL Thill, the progreu bei,,! mode 
in the u,e of .moll inexpelUilie compute" iI celltral to 
prOS'V' 'oward my &oob. 
Some comments 41 I flip through the pose' of Vol 3, 
No. 3: 

P. 2-3: ellormOlUly useful mftHmolion. 

P. 4: ae-eat idea but I can', do mOf'"e than get the 
jlDvor of it from the ducnption. I would looe to 
hove a lilti,,! of your pani,,! al&onlhlJL The key 
.,ms to be in Ihe statement T,. CI, but I don', 
know what that doe, fUide from a straightforward 
aui,!nment (and If that', aU, it ,eem, redundant). So, 
&'oddell my heart alld 'how me the ',/rru:::lt?cUnzle 
look.up": I ,hoold think elJtryonfJ could benefit 
from it and would encouroge publicotioru. 

P.8-9: 10m leuttlill! my conurn abou the upelUe 
itwolued and om tm/ering COMPUfER LIB. What 
IIbout putfin« t~o.u a "ilhtly le,. penonolllnd 
more comprehelUive primu on the order ofP. 10 
Md II which is the but-by·far uplanlllion of 
Moden» 4IId ACOlUtic Cuple" I hove ever teen. By 
ali meaIU KEEP LEVINE WRITING !!! 

P. 12·13: Fantluricijult whot the world nefJd£. 

Mile: any way to coUeet the info on TTY and iuue 
it in booklet fonn? Aho, my .ut'lley of BASIC 
inltruction boob lei me to prefer PROGRAMMING 
TIME-SHARED COMPUTERS IN BASIC by Eugen.e 
&mett (Wiley, 1972) and I looked at and own a lot 
of ,imilar boob, 1I0lle comin& elme in tern» of .tyle 
and cOlltellt. 

"lie jwt 'pellt about all hour tryi,,! to read the luti,,! 
0/1 P. 13 of No. 2 (Bulb IIlId aeot,) and am uuerly 
stumped. There are many indicotioIU that the code 
iI not lIery «DOd, e.s-, Line 420 re.euins P9 10 the 
only lIalue it could h/We at that moment olld iMide a 
loop no le"t Yet I'm 1I0t lIery practiced at reodins 
other people', program. alld am not familiar with the 
rue of pu,h-dowlI dac'" in BASIC.o will allow 41 

how I may be the olle at fault. In any ClUe, however, "m confident thot few of your reader' could read 
that PfOUllm pen the absence of IIny remarb tH 
documentGtion of any kind, not even a variable du­
cription table. I'm omrued to lee II computer Ihot 
con compute the value of II wer.defined functioll 
before its been defilled (Line 490 alld 140). IIDY 
all this because I can oppreciote the tremendous lIalue 
10 be gailled in reodi,,! other people" code and wallt 
to UII that techllique to learn their "trick,"; but given 
the effort expended here alld the little lleamed, I'm 
beginnins to vronder. 

Keep up Ihefalluutic and much opprecioted work!! 

Beard,'ey Ruml, 1/ 
3306 Cathedral Alii. 
N. W., WlUhill!toll, D.C 20008 

UofOregon 
The Department of Computer sctence at the University 
of Oregon is pleased to announce its Summer Program 
for 1975. A few of its key features include--

I. Frve workshops, of one ~k ~ach, desiped for 
~lemenWy IChooi teachers,lChooi administrators, 
sociallCience teachers, science teachers, and business 
teachers respectively. 

2 A number of low prerequisite courses coyeringi 
broad variety of computer lcience topiCL These 
include programming language COUrIH in BASIC, 
FORTRAN, FLEeS, and PLfl and COUnel on 
EnvironmentaJ Modeling and Simulation, Computer 
Graphics Devices, Natural Language Processin& 
Information Systems, and Introduction to Computers 
in Education. 

3. A comprehensive set of courses leadinl to a Master's 
Dearee in Computer Science Education, desipd 
for teachers. Depending upon one's backgound, 
this requires 3-4 summers to complete. A full 
prOFU11 of study is available at each levf'l for people 
in this propam. 

SUMMER SESSION 

An improved program consistinl of one week work· 
shops, four week coones, eight week cooraes, and 
individuali.z.ed programs of study. DesiplCd for 
educators, computer science majon, and people 
needing computer science service counea. 

4. COWIeI for computer lCience majors at the und~ ... 
paduate and pwhtate ""'eI. Students with 8-11 
houn of computer ICieoce backpound, all the way 
up to p1Iduate students in Computer Sctenc/l, will 
find a bro.d ranse of courses available. l( interested 
they should be able to build a proaram of study of 
up to tl credit hours of appropriate coursework.. 

Colnput~r facilities available include an IBM 360/50, ' 
a POP·10, and various mini compute .... 

If you hwe specific questiORl, please contact: 

0IIVid Moursund 
Dept. of Computer Science 
University of Oreton 
Eugene, Oregon 97403 
6864394 

More seneral information about the Summer Session 
if available in the Summer Sess.ion CataJO&-
Write to: 

Summer St:sUon 
64 PLC, University of Oregon 
Eueene, Oregon 97403 

RENEW NOW 
One more issue for good old Volume 3. 
The May '75 issue ends this publication 
year . . . it's time to renew! 



NSF Grant 
HANOVER, N. H. - A gran t of 531,000 has Deen 
awarded to Dartm outh College by the National Science 
Foundation to support development of a national 
standard syntax for graphical operations in the com­
puter language BASIC, according to Professor Arthur 
Luehrmann, assistant director of the Kiewit Compu­
tation Center. 

The project. which is funded from January IS, 1975 
to January t 5, 1976, wiU add graphical statements to 
BASIC. A national panel of experts from universities 
and industry will assist in the program. 

The project actually began in early October 1974, 
under the development of Prof. Luehrmann. when a 
national panel held a conference at Dartmouth's 
rtUnary Confere nce Center 10 discuss the needs and 
prospects o f such a language development Addi tional 
support in the amount of 57,400 Itas been received 
from the National Bureau of Standards, California 
Computer Products, Inc., Hewlett Packard Inc., 
UNIVAC and Tektronix. 

According to Professor Luehrmann, "some of the most 
compelling examples of educat ional compu ter use 
are ones that involve graphics. Yet, it is vety diffICult 
to transport these programs to other institutions 
because there are no st:mdards for writing graphical 
programs. We hope to change the situation so thll t 
BASIC programmers wi ll have a standard way to write 
graphical program s that call be exchanged easily." 

The language BASIC was developed at Dartmouth in 
the early 1960's by President John G. Kemeny and 
Mathematics Professor Thomas E. Kurtz, director of 
the Kiewil Computa tion Center. It has since gained 
acceptance as one of the world's major computer 
languages.. 

The panel working on this project is one of national 
stature and includes, in addition to Professor w ehnnann, 
Professon Stephen 1. Garland and Larry R. Harris of 
the mathematics department at Dartmouth, and 
representatives from severa.! other institutions. 

The projecl welcomes correspondence from people 
who would like 10 influence its outcome o r be kept 
infonned of its progress. 

Altair 8800 
Gentlemen: 

I read wilh great interest your articles dealing with the 
Altair 8800. We are ratller excited about the possibility 
this mini-computer may have for us. Presently we 
are on a time·sharing system wi lh a local business firm. 
However for the cost of our time-sharing we could 
develop the Altair 8800 inlo our own programs at 
perhaps some savings in the mort run and certainly 
much saving in the long mn. 

We have wrillen for more details about the Altai r, 
but without trying to pul you in an uncomfortable 
posi tion we would like your assessment of the potential 
the Altair offers. Divine Heart is a small school, but 
we believe the computer has its palce as an educational 
1001, and as part of the curriculum itself. Cerlainly 
the computer will affect our lives more and more and 
as mch we do have a responsibility to our students to 
prepare them to meet the world of today and tomorrow. 

I would appreciate your honest assessment of the 
Altair and how you think it could be put to use in a 
small school setting. Time-sharing has its advantages 
in that we do not have to be experts to use it. I am 
especially interested in what you think novices could 
do with the Altair. We are fortunate in having some­
one on the staff with some background in computers 
and believe he could run our system for us. 

Thank you for your past issues of pce. I have enjoyed 
each issue very much. Next year we plan to offer a 
course'in computcr science. 1 do believe PCC will be 
in the hands of each student. 

• Rev. Thomas Cassidy, S. C. J. 
Principal 
Divine Heart Seminary 
Donaldson, Indiana 465 13 

Netl iJJile - ft1D1"t: ALTAI8 sluff 

we all love 
computers but 

Dear pcc -

••• 

We all love computers, but ... the cost of a complete 
system is still more than most schools can (or are willing) 
to spend. A lot of schools can afford programmable 
calculators though. The cost is much less, they are 
simpler to operate, more reliable, and cost almost 
nothing to maintain. They also offer some advantages 
for classroom use. For one, the programming, being 
more basic than BASIC or FORTRAN gives more of 
a fcel as to whal's really going on inside. Also, they 
can be programnled by an enlire class at once with tlle 
use of pre scored punched cards and each student can 
still run his own program without laking a lot of time 
inputing the program. 

I have two programmables (A Compucorp 025 and 
a Monroe 1666, which are about the same) in my Malh 
Lab al Edison Jr. High and use them 10 teach basic 
computer programming, for CAl (Monroe ha! a CAl 
kit with over 200 programs covering much of the 1 st-
10th grade math curriculum from counting to quadratic 
equations and malrix inversion), and for recreational 
purposes such as game playing. I have a number of 
~me programs and will exchange programs and ideas 
with anyone interested. Some programs are venions 
of Number, Bagels, Mugwump, Moon Landing simu· 
lations, Nim and Tic·Tac·Toe. P!C!'dse S"ellJ Tf 
With the recent introduction of handheld programmable 
models such as the HP55 and 65 ($400 - S800) and 
Novus programmables (S140 - S200) [nice but fewer 
memories and no conditional branching] there should 
be quite a few to choqse from at even lower prices 
by the end of the year. 

Keep up the good work. I wish there were a PCC 
hercinLA. STI'lR-rOtJEY' 

Richard Moffie 
3355 Canfield Ave. No. to 
Los Angeles, CA 90034 

GAMES, TRICKS, 
AND PUZZLES 

fOR A HAND 
CALCULATOR 

by Wallace Judd 
FOR ORDER INFORMATION -
SEE FCC BOOKSTORE P. 27 

NEWS 13 

SrGCUE Publication 

SIGCUE Announces Special Publication 

The ACM Special h~teres t Group (In Computer Uses 
in Education has sponsored a special 8o..page publi­
cation, entitled Topics in InstmctiollQJ Computillg, 
devoted to teacher education in instructional uses 
of computing. Edited by Stuart Milner of the School 
of Education at Catholic University of America, 
Topics contains twelve refereed papers which discuss 
methodology, languages, resources (materials, Organi­
zations, etc.), attitudes, effective le.-tming environments 
and familiarizing teachen at all levels with the broad 
spectrum of instructjional computer uses. An intro­
duction by Milner discusses computer education for 
teachers and cites an extensive bibliography. 

~rerees for Topics are Fred Bell (Univenity of 
Pittsbwgh), Judy Edwards (University of Iowa), Adele 
Goldberg (Xerox Palo Alto Research Center), Milner 
and Karl linn (university of Michigan). The twelve 
accepted papers (of more than 40 submitted) are 
grouped in three categories as follows: 

Part One. University·Based In-Service and Pre-Service 
Programs 

TraininG Secondary School Computer Science Eliucntofl 
Joyce Statz 

Computer Science Education for Students Training 
to be Teru:he" 

Terry J. Frederick 
Teacher Certification - A Computer Science 
Necessity 

J.I... Poirot and C. C. Early 
Computer- Augml'nteli Teacher Training 

Portia C. Elliott & Howard A. PeeUe 
A Summer Mruter', Degree Progrom in Computer 
Education 

Peter Moulton and David 1I10urrund 
Computer Augmented·Learning Progmm$ for College 
Instructors 

Frederick If. Bell 

Part Two. Approaches for Disseminating Ideas and 
Materials About Computers. 

Promoting Computer U,e in Social Studiu: A 
Dissemination Effort 

DOfillid Hoizllasel & IJtmiel KlllSsen 
A GrllSJroOU Approach t o Teacher Training: OCCE 

Tim G. Kelley 
Project LOCAL - Bridging the Cap 

Robert N. Haven 

Part Three. Unique Implications of Computing for the 
Teaching-Learning Process 

Oauroom Commull ication Media 
Adele Goldberg and Bonnie Tenellbaum 

Uling LOCO in Teac hing 
Rkhard Rubinltein 

Some Though" 011 Computen and Creatneu in Teaching 
ThotmU A. Dwyer 

Topics in Instructional Computing has been distributed 
to all SIGCUE memben on the ros ter as of December 
II, 1974 (date of label p reparation for mailing). Addi­
tional copies are available at $4.00 each from A. Ken 
Morton, Kiewit Computation Center, Dartmouth CoUege, 
Hanover, NH 03755. All orders will be shipped post· 
paid; an additional charge of $1.00 will be assessed for 
any order which is not prepaid (including purchase 
orden) . 
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WHAT TO DO 
AFIER YOU HIT 

RETURN 
or 

P.C.C.'s First Book of 
-Computer Games 

$6.95 
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PUTTING THESE GAMES ON YOUR COMPUTER 

All the games run in Hewlett-Packard 2000F BASIC. 
You can type in the games you want if you're car. 
ful and patient - many are listed in the back (we've 
left out the Teelly long ones). Or, see the last section 
in the book for information on ordering magnetic 
tape or individual paper tapes. 

If your computer speaks II different dialect of BASIC -
Many of the programs should "almost" work 8S i$.. 
Strings and disk referenOlS Of any) may require modi­
ficationl. (Check I copy of the HP 2000F user's 
manual.) 

To reduce the size of the programs, you can remove 
REM's and the game's rule, (have separate instructions 
available or how about hIving our book handy1). 
Happy crunching if your BASIC allows multiple 
statements per line. 

PLAYING THESe GAMES WITHOUT A COMPUTER 

A • before 8 game means that it can be played without 
I compoter. Suggestions for "how" appear in the 
chapter in troductions and game descriptions. 

Table of Contents 

i'I P,.I_ 
v W,lc_ to the G_I Book 

vi Ackn0w4M1..".ntl 

Number Gufllinq GI",.. 

2 " Numbfr 

• " Abo. 

• " T,,,, 
• " SII" 
8 Clock, 

10 " . .,.,. 
" " """", 
" " BuIIOll 

Word a.",.. 

18 " Lllr.t" 
17 " A_ 
18 " HMlfI'nn 
20 " Mkilib 

22 " _d 

"N""like" GamII 

24 " 23M"" 

A limpl, numbt.-tU.ulng pmI. 

Gu.U my numb ..... In bIo .. 2 or Ii or 8 or •.• 
T.tp my numbl •. ThIn mlluo the t •• p smln" Ind Imall" .nd ••• 
GU'II the cOimic number. Win som. 11111110. your"'!. 
Rlld Ih. metric cod. wordslnd ..... whllllme the COmPl'II' has 
in mind. 
The Pico. fI.m'. Bagels ........ - ,,01 I th._diglt numbl,. 
BtvIoII too IISY? Try 0uIdft. 
Button. button, who's got the button? 

Tha""1 26 IIttln In the alphlblt, bul only 1 of them 1,1,. 
U'" BagelI, but hi,. you 1l'y to guen the computer'1 3-1.ttII. _d. 
The.,..,.... of H ............ - pu the_II wwd, litter by 1.11 ••• 
Compl.te I zany nary by filling in Ito. bllnb - MfOtl you 1M the 
.or(. 
A tclamlQcl word ~ and you II'MIII unlCrambillt blforl you. 
lima 'lInl out. 

SwtinI with 23 mIItchll, you.nd the compuWr IllIuo "' .. nl~", -26 • Ihrnum Sit up you. own,...,., then play.mt the comput., 
27 • Him You and the compuw taa Itln f,om pi .... 
30 • Chomp The booI,d II I big cooki., but_ sque,.11 pollOI\, Aft'( number can .. ~. 
32 • Zor Ute you lottar 10 you. butldvantlfl. 

Hide 8. s.tk In 2·Pimanlional G.lds 

" 35 
38 

38 

• Hurklw 
• Mugwmp 
• Snlrk 

Plttarn Gamo 

OM>¢. 

39 $unlV' 
40 8iOlln 
42 Mandai 
44 Llfl 
"1 Amua 

Board Glomi! 

50 • Oub.c5 

52 • Gomoitu 

80 
83 .. 

• Ro_ 

Wel_ 10 the c...11 

• C.veI' 
• Ktimpllf " _2 

The Hu.kl. il' h~ blan - find hIm if you (:1111. 
Cirelo C'OIfing cirelli will tall you whe •• the ","owump hlcllt. 
Catch the Sruork...,;th a ... n·pIKld eirel •• 

U,,!hI compUllf to mlluo. dangling It,lng of nln. For the vlry 
young. 
Your nlm. and wnli"" Irl uMd 10 er .. 11 I unique artlltic pan .. n. 
Chl.u you. lif.·1 phYlicai ... n,!tiva. Ind coenill" cyclel. 
C.NII you. 0_ Mindel .. by chOOSing delign pa ........ lln. 
John Con-V'I calMar bcM,d pma. 
er .. t ... tIrIdom maz •• You chOOM how bi~ 

3-D tic-tac--.. Choose .llrlllW 1 .... 1 for thoa COmpull,. than try 10 .. , 
The trMlitional ~ ...... of f;.-.. In+.o •. Only h .... you play 
tilt comput ... 
Try to fill the3-by·3 boIf"d WIth "J ,",ary...n.'1 "'C4II)! tn. cantlf. 
Goodluckl 
Guida Row .. RoboIIClOlI •• id. 

Find you, way out of thI c... ... TIl ... 1 ..... 1, of difficulty. 
Hunt the Wumpul In its world of CftO. IUPI,blu ..... d bottoml.u pitL 
LlIuo Cav1ll1. bul you .. t up the en •• fo •• ',iand to lOiu. 

Bulilllft'" SocIII Sclmca Simulltiool 

72 
73 

" 
78 
81 .. 
88 

.. .. 
, .. 
'07 
'DO 
,11 
112 

11. ,.. 

Ham'''' 
King 
Civil2 

M.,.*'I 
Stock 
PoliCy 
Polur 

Sci,,,,,, Fiction Gemlll 

n,d" 

Srrrl 

.... to'ap .... 

e"," 
Lv",r 

• R._ 
" Z_ 

" T~_ 
SIIICUd Ustin. 

Order Inf(ll1MtHln 

You ar. H'mu •• bi, Ih.p .. nor of llIei.nl StJm .. l .. 
"you w ... i .... you, light·YII. lI,m .... con"II",IIt. you. 
A two-lI.m simulilion ~ich • ..:,11111 ,,, Civil War blttllL You 
can chan., ttli courll of hi'lory. 
Two tompanlll tompell In. businlllilmul.tion. 
PllY the Stock Ma,Iuot. 
SI~ t .. ml ;ntenet Iryinllto mlna. 1M U.S. aconomy . 
A 'Nt-lialimulltion thlt PI.mits you to Crlall. _t., pollution 
situltlon and 1l'y to cliln it up. 

Sill Trad., ilan intirltallar gam. of mll,~ntil. Ikill. Cln 1M pI.yMl 
lillhtly, or with pillion. 
You capllin the nanlllp Enterpl'i .. In 'nslllll., bl!ld, . 

Lind. spaca; modulll 01'1 1M pI.nIt 01 you. cholc .. 
Try 10 lind I ~IP on the moon. 
Umc,arnbf. I lin of numberl WIth your i .... Nllty.nd loti of 
pati.1'ICI. 
Two play," build bri., until _ play" cannot m".. •• 
Try to bill the T .......... FKlon Ifl the av. 10 thl._. 

15 



------~-----------------------
THE MYSTERI~US Bl)d UNPREDICTABLE RND 

by BClb Albrecl>t 

I've written a book about tile BASIC fUllclion called RND, but I hallen', gottell around (0 
publishing it yet. So ... I've decided 10 "serialize" parts of the book ;n PCC As you follow 
Ihe adventures of RND, perhaps you would send criticisms and suggestions such as "By all 
means, do publish tllis marvelous material" or (sigh), "Even a Dragon should,,'l write such 
bad SlUff ~ lum those PCC pages over to somaone who can write and burn aff copies of yOllr 
manuscript!" 

RA NDOM NUMBERS 

Random numbers are numbers that are "chosen at random" from a given set of numbers. 

Below is a sequence of random numbers. Each number is either I .. or 2. 

2 2 2 

RND AT PLAY 
We got the random numbers by flipping a coin. 
If it came up HEADS we wrote "1." If it 
came up TA ILS we wrote "2." How many 
HEADS did we get'? How many TAILS'? 

Roll a die ... get I or 2 or 3 or4 or 5 or 6. 
We did it 10 times: 

3 I 625 I 3 356 

... ... ... 

Below - RNO is doing his random th ing 
simulating (imitating)a sequence of coin 
flips. 

"'M • •• COlli '~ I ~"~ 
'~ I HT -~w ~AHT COI M 'L I '~ 00 TOU ~H1MI 
I H~UT H 

Suppose we wanted a sequence of random 
numbers in which each Dumber is I or 2 or 3 
or 4. Easy ... roll the die. If it comes up I 
2,3, or 4, write it down. But if it comes up 
5 or 6, don't write it down. 

'" . ~ 
'" ... N IHI 0 

'0" "°1 10 H to Il' H • n .. o .• L", •• l~O • ~n M. "'10(0)1 ' fl.". ef'"~ 11 IvY J J 

How can we use a die to get a sequence of 
random numbers in which each number is 0 
or I or20r3 or4or 5'? 

Random digits? Use a spinne r. Whole numbers 
from 0 to 99? Use a spinner twice or use two 
spinners. How about 3 sequence of random 
numbers in which each number is 0 or.1 or 
.2 or ... or .91 And how do we get a sequence 
of random numbers in which each number is 
o or .01 or .02 or .03 or ... or .99? 

Superdice! A regular die is a cube with 6 
faces, numbered I through 6. An icosahe­
dron has 20 fac;es. Two faces numbered 0, 
two faces numbered I, two faces numbered 
2 and so on up to 9. Here is a sequence of 
random digits we got by rolling ou r icosahe­
dron 20 times. 

32297091951637922524 

Tell us how to use a regular die (6 faces) 
and a coin to get random d igits? 

We have a dodecahed ron (1 2 faces) with 
faces numbered I through 12. How can 
we use it to get random digits? 

SPINNER' ... DICE .•. SUPERDICE 

." ... 'N 
'" '" '" ,~ ... . ~ 

I' .h.~ III(H I N 
'RIHT - 'AILS", 
Go)to til') 
"UMf ~MiIIOS-. 
Htllf 0( 

~~IMf 
I'MI"II 
r.<lTO IU 

'" 
HOW IIAHT COIN FLI'S 00 TOU ~MT12' 

HUDS lA ILS IIt AOS TI\I LS 
TA I ~S TAILS TAI~S I\(AOS 
tAILS MtAOS H(/IIOS TAILS 
HEADS tA I LS KEAOS HEADS 

HOW ft/II HY CO 1M FL I 'S DO TOU ~Mnee 

f/lllLS TA I LS TA I LS "tAOS 
M(ADS IltAOS T/il I LS fA I LS 
11&1105 H&IIOS 'A ILS K(ADS 
fAILS TAI LS f/ll1l.5 TAI LS 

11011 ~T CO IN nil's DO YOU ~N" 

Did you see him? In Une 150 of Ihe pro­
gram, we used the BASIC function called 
RND to compute a "random number" and 
assign it as the value of R. 

Games. NUM BER, STARS, WUMPUS and 
dozens o f others depend on the use of Ihe 
RND fu nction. Playful RNO - at your 
service, 

I\(ADS 
TA I ~S 

HEADS 
HUIOS 

fAlLS 
TAILS 
KtA OS 
IlCAOS 

Copyright © J 975 by Dymax, Mellio Park. California 16 
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RND NUMBERS 

The RND function generates numbers that 
"seem to be" chosen at random. Some people 
call numbers computed by the RND function 
pseudo random or quasi-random num bers. 
(Look up "pseudo" and "quasi" in your friendly 
local dictionary.) 

We will call numbers computed by the RND 
function RND NUMBERS. 

Instead of telling you about RND numbers, we 
will suggest experiments that you may try and 
then ... draw your own-conclusions! 

First experiment - use this program to com­
pute and print a bunch of RND numbers -
as many as you like. 

I.. Alit ... ItltO MUM'tli 5IIII'IOtll OUTlII 
'I' rill"" "MOil I'IAIIY '111"0 """'lItIlS 00 YOU _T"', 
Itl I!I'''UT III 
13. I'll lin 
, .. '001 If_' TO /II 
IS. 'IIIHf 11110(1" 
'''' NUT I{ 
I.,. I'll 1M' 
'" 'NO ."" 
1'1011 IVoHY 11110 flUMl:lI., 00 lOU IIlfI,ltue. 

.61;""5 

.51"n 

.'IIU3 ."'''14 

.j 161115 

.lIun 

.'1'" ... nlt 

." .. 11 .n.,. 

.<113'" 
2.1I8IlIlt-1I2 

.5U211 

... n55 ,.,,,ut-II 

.123,n 

.1.1516 

.3'833~ . '''' .... 

.ln693 

HOW BIG? HOW SMALL? 

How big might a RND number be? Let's 
investigate. Here is a program that computes, 
but does not PRINT. a sequence of RND 
numbers. What is PRINTed is the largest 
RND number that occurred. 

,.. Iii"'" LAtjG£ST !tHO "u..a[1I III .. S .. MI'Lt 
1101 I'IIIIIT -SA .... L[ SILEW, 
I til INI'ur II 
13' LU L'~HOI" 
I ... rOHK'210~ 
I!HI LrT 1I ...... Oli) 
160 I'L H II THEil 1M 
110) Lt' L'II 
I .. 11['" 01 
"01 I'IIINT ·LAJtGUT IIUMatlt III SAKI'L' "'AS',L 
2 •• '"INf 
1:" GOfO '" 
U' [NO , .. 
SUlI'L[ SflU ... ' 
I..NI,UT NUIlIVi III lIIt.""U W.S '''tll) 

s...""u SUt""" 
LAR~ST IIUII8[1I IN $Aft'L£ WAS ."1". 

SA""Lt Slz,r,I" 
LARGEST ",UNitt! 'ff SAMI'Lt WAS .,,'"' 

U.""L[ SIZUI •••• 
LAR5£ST "",..au Iff SAlt'Lt lIAS .,"." 

s...""U SfZU'H'" 
LARCiUT ""~[It IN 5,,",,1..[ .5 .,,'''' 

SlAPL[ SIZtt' ..... 
UUUiEST ..... lt8ta lit ""-""'U lIAS .'""3 

SAftl'Lt SlUt 

~r, ... ~ .... f1 ... I."J 
iQ f'ltl ..... r lOt'" ~.fJ 
ZNf) nu .. k" ... "TTY? 

OK, take a chance! Say something about how 
large a RND number might be. This is called 
making a conjecture, or proposing an hypothesis. 
It is something you think is true, but you are 
not sure. Vou haven't proved it. 

We also wrote a program to flOd the 
sma/fest RND number in a sequence of 
RND numbers. Here is a RUN of our 
program . 

.... 
"",,"u Silt" •• 
S ...... LUST "",.VI. IN s... .... L£ IMS , •• u.u-., 
S ....... u: SIZ[1I1 .. 
SIIAl..UST IIU .... [1l JII' S.foloIPU: _5 $.1 .... 11:-"" 
SAW'U SlUII ..... 
S ...... u..c:ST ""'d'" 1M SAMl'LC IMS 1.1'.'U-U 

Our RUN produced a sample of 20 RNO num­
bers. Important! If you RUN our program you 
will probably get a different sequence of RND 
numbers. (Well, we told you the RND function 
was unpredictable.) 

"""'LI SlUt s. ;., _ .... 11<1+ ""'0 
rlt.....,k.r ~ 4""'+ . 0I)0r,0 I 7 

OK, RUN the program and get some samples. 
Look at them. What do you think you know 
about RND numbers? Go ahead - write some­
thing down. You may be right. 

Look at our results. Write your own pro­
gram. RUN your program, get some samples. 
Make a conjecture about how smaIl a RND 
number might be . 

TO BE CONTINUED 

Development of the RND material was originally sponsored by Hewlett-Packard. All programs 
are written in BASIC for the HP2000 series of time-sharing systems. Thanks, HP for your help. 17 
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On a Thursday night, sometime in the late 1970's, I visited 
the People's Computer Center of Merno Park. They now had two 
storefronts. and one was open that night for classes. The other, 
called THE ANNEX, is used for office and meeting space. 

Last issue, we sat in at THE ANNEX for the weekly com­
munity meeting. For this issue, I visited their funky computer 
recreation center to talk to the people there and watch the classes. 

Here's my story about that Thursday night, sometime 
in the late 1970's ... 

Time machines being what they are, you can't blame me very much 
for my annoyance after the lut trip. 

I had set the dials for September 1989, hoping to visit the storefronts 
here in Menlo Park after the opening of the Cybernetic Theatre. The rotary 
thumbwbeel for the tens digit mUlt've been malfunctioning. and I landed 
with the gentle Himsu of released tempon1 energy in 1979. 

It wu niahttime, and siJ'Ice the cin:uitry of my time machine (cleverly 
woven into a pair of suspenden) needs about two days of sunlight to 
recharlJt, I decided to stay. 

Remembering my history (futury ?), J recalled that there were two 
storefronts by thIs time. The newest addition, THE ANNEX, wu closed.. 
So I wandered into the Center. 

It was packed, and things were jumping. There was a high partition 
in back, behind which I would fmd the hardware supplies and work area. 
To my left was Games AJley, to my right a huge pile of oversized pillows. 

There were several small crowds of people, each surrounding a large 
table, I could see 4 or S of the tables, and each had 4 large tv screens with 
keyboards, joystJclu, Ind many had a fUMy little box, 

In the back of the room, just on my side of the hardware partition, 
I could see more screens, one of which was in full color. 1 started walJdng 
that way. 

"Hi. Can I help you?" 

I turned Iround to fmd the voice. She was a little shorter than I, 
and obviously one of the 5 full·time teachers the Center should have by 1979, 
Her name was Jane. 

"Ummmm, yes" I said, pausing to think fast, "I'm a reporter 
for a small paper. I'm AHI: you've never heard of us - we're located far 
away." True enough, 1979 is far away from 1975! 20 

I'm here by the strangest accident" I continued, unconscioualy 
rubbing my suspenders, "and I'd like to look around, maybe even write 
a story about you for my paper." 

This time it was she who paused a moment. 

"Uh, well ... sure. Why don't you just look around during the class. 
Daren is the other teacher tonight." She pointed out a tallish, lean fellow 
with trim beard. "Afterwards, we can answer some questions. 

"But before you publish your story, check it out with Harold. OK1" 

"Sure," I said, "but which one is he?" 

"He isn't here right now. But he's always running in and out,twice 
as fast IS anyone else." She giggled a little. "Maybe [00' times IS fast as 
anyone else, Just wait around and you're sure to meet him. OK? I'll talk 
to you after the class." 

Jane went back to helping someone playa game on one of the computer 
ICrcen!. The game wu Hunt the Wumpus, with occnionai ghostly lmages 
of superbats flitting across the screen, 

The class, I noticed, was m_de up of people of all ages. And everyone 
was doing something different. Here and there Iv screens showed the dark 
of interstellar space, with pairs of tiny spaceships spilting bullets at each 
other, Spacewar, I remembered, was old even back in 1975. 

Someone was piloting a space ship, and I stopped to watch, She was 
about 16 years old and I asked her to explain to me whit was happening. 

"Oh this is called Space Yachting. my favorite of all the games. You 
never played it before?' 

"Well, it's kind of tricky. Tonight, I'm trying to get my space yacht 
from here," the screen now showed a map of the solar system, "10 here and 
then back. It's like the old game of Lunar Lander 'cause I have to make the 
round trip to Jupiter with barely enough fuel. I like to use Mars for a whipping 
point. If I get close enough, its gravity whips me out even faster, so I can 
save fuel! 

"My favorite part is going through the asteroid belt 'cause that's fun." 

"Doesn't it take along time to play an entire game?" I asked, trying to 
sound naive. Popping in and out of the future,l had seen some really far out 
games that were still ten years in the future! 

"Oh, that's what I like best. When my yacht gets close to a planet or 
asteroid, time slows down so 1 can navigate. Then, when I'm going through 
free space when nothing Is hlppening, time speeds up again, The whole game 
lasts maybe 20 or 40 minutes, Thai'S really a couple of years. Oh, I have to 
get back. Here come the asteroids!" 

I watched for awhlle, The screen showed the forward view, and while 
she worked the joystick and keyboard, two smallish rectangla in the bottom 
of the screen were Dashing radar blips, fuel indicators, meteorite damage 
reports, crew health and life support system details. She was realo/ into it. 

In fact, each person in the whole room was into IOmething. There was 
• group in the pillow comer enthusiastically aIugging each other with tht huge, 
clumsy, hard·to-handle pillows. 



I 
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By now, my ears were getting used to the constant din. I was beginning 
to hear some strains of music. In the back, near the partilion, I could see a 
sound system with record player, dual tape decks, etc. elc. Nearby the table 
was a cabinet with drawers and drawers, most of which had labels: TAPE 
UBRARY, CASSE'ITES, COLOR GRAPHICS, COMPUTER ART MOVIES, 
SOUNDTRACKS, GAME SOUND EFFECfS, NATURE NOISES, SPACE 
SOUNDS. 

When I listened closer, I could hear several distinct musical strains. That's 
when I found oul what the funny little boxes did. Each W31 a tunc box, under 
computer control. It was an independent processor! A game could load up its 
box with half a dozen tunes., then with a single conunand, start an entire tunc 
to coincide with a development on the screen. Action on the screen would over­
lap music from the box. 

There was a crowd of youngsters around one of the large table~ listening 
to the tunes of the four programmers working there. The tallish. teacher, Daren, 
was pointing to some letters on I screen, beating a tempo with his arm. 

I walked over and asked where the tune boxes had come from. 

"Someone in the intermediate hardware class invented them for a design 
project. The Idea was Simple: separate music, visual and other effects into 
separate processes that can run simultaneously and communicate. Did you want 
to talk to the inventor1 His name is Marty, and he's teaching tonight's hardware 
class ... 

I thanked Daren and wandered back. looking for the door through the 
partition. Funniest thing. as I walked into the hardware area, my suspenders 
began picking up some buzz. I flipped off the "absorb power" catch, reminding 
myself to tum it back on tomorrow. 

A young fellow walked up and said, "HL rm called Marty, although my 
real name's Dave. Can I help you?" 

"I hope so. Could you tell me in general what's happenin~ nowadavt? rm 
visiting from far away, but I know about computer hardwlre and software." 

• 

part 4 

"Sure. I've got a few minutes before checkin~ out the cllu. Let's see. 
We have 3 levels of classes: introductory, like tonight, were you learn how lei 
use basic circuits in design; IRtemlealate, where you bulla a couple of projects 
of your own design, and independent study, where you cover some theory and 
work 00 one large project. About 30 people are taking intro design classes; the 
intermediate group is about 20, but we've on1y got a dozen or SO doing indepen­
dent projects. Did you visit Games Alley? Many of the reaUy good projects end 
up there, un1ess they want to take theirs home. 

"Designing and building games is pretty popular - that's the nlture of the 
place,l guess, but everyone wants to build their own computer the first week." 

Just then, someone came racmg past the open door, towards the bathroom. 
A few seconds later, he cam back, slowed to a stop, and shouted, "David! I haven't 
seen you since '" " 

"Hi, Harold," I said, grinning a grin. "It's a lon8olon8 story" 

And I was fmgering my suspenden as 1 told Harold about traveling in 
Europe (or the past 4 years. 

••••••••••••••••••••••••••••••• *.* •••••••••••••• 
: FELLOW FANTASISTS : 
• • • • • • • • • • • • • • • • 

This is the last planned installment of Fantasies of Future Fonns. 
Write to us & teU us what you think the future will be (should be?) 
like. In fact ... 

••• SHARING ••• 
In this universe of fantastic senticnts, there must be other "Fantasies of Future Fonns." 
Do you have one? Are you in touch with life on a different plane? In a parallel world­
stream? Send It, please - if we publish it, we will - in tum - share by giving you a 
free 1975·76 subspiption. Please tell us where In the universe to send it. 

21 
Text: David Kaufll)aQ 
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~r-:- y~~~"** 
654 Maryland Avenue, Apt. 2F 
Pittsburgh, Pa. 15232 Greetings! 

We enclose a small program and some sample output for 
your computer- playing pleasure. 

The idea of generating patterns from people's names 1s known 
by most handweavers (see, e . g., A Handweaver's Workbook by 
Heather Thorpe). Drawing patterns by hand to determine if 
they are interesting enough to actually weave 1s quite 
tedious so we decided to test our newly acquired abilities 
at BASIC (It's more fun than FORTRAN!). The enclosed program 
was implemented 1n BASIC-Plus on a PDP- Il . 

We also have a similar 
based on a sequence of 
to send you a copy , if 

program which generates patterns 
random numbers. We will be happy 
you like. 

Enjoyl Richard Mickelsen Magdalena Muller 
• • • • • • •• • 

• • 

• • • • • • 

• • • 
PeCI II. III 
1If! PRINT 
l:!fI PJIIINT " 
III pnlNT " '.1 "nINT .. 

• • • • • 
• 

• • • • • • 
• • • 

• 
• • • • • 

l3-n:u.-1S 
• • 

11"",,"1"'11,"'11" 
IlKAT' S 1).1 A ).11\11[" 

1""""""""""'" 

• • • • • 
• • • 
• 
• 
• 

• 

• 

• 

• • 
• • 

• 
• • • 

• • 
lSI Of!'! '1C21'1)' C((III) 
1111 PRINT 
1711 P",'1T 
nl PRI'I T 

'" rn PAINt 

"nil 5 PI'IOOIlN1 11 11...1. G£HE,~TE A "ATTE~ [JASKO 011 YOUA 
"lM,'IE. IF YOUR NA.'iE CQNTAI:.IS '10"£ TlIlI:"l :!" CIIAIlACTEAS" • 
"INCLUDINO aANIC!'. ONLY T'IE r1!tST 21 IIILL Ill: USED TO" 
"FOf" Nt PATTr:rtl. SU1PLV TYPE IN youn NME rOLI...OIIED" 
"1Jf A CAIlRIAIl[ "lETUfl)!" 

'" 211 Plmn 
!If' P!'!INT 
221 PRINT 

• 

• • • 

• 

• 
• 

• • 
• • 

• • 

nl PRINT -YOUR 'lAKE. PLY-nSt .. 
he INPUT Nl 
251 A&I cnECK TIlt I.ENCN NIt) 7RtNCATt.. IF :Jt;CF:S5ARY 

.. Me LET" .. Lf::U!lU 
271 IF 11 ~ 2' 1"101 " • 211 
SIll LEt 1"$ .. I...ETTfNl.") 
291 PRINT 
381 RDI PRINT nlE PATTEft.! NII:''IE 

'" 311 PRINT - c .... JNlI"·· .. 
321 PRINT 
3311 pRWT 

• • 
3-'11 R&,{ PUT THE CHAIlACTtRS IN A Nlt1ERIC VECTOR 
35" ClIANCE fH TO "I 
361 Rot CI I) IS A D\..HHV 
17e LET C(III _ -2 

• • • 

• 

• :!"II AEJoI d VILL INO£l( 'Olt AS51r.N1"IDlTl> 

'" :nl LET J-' 
.. I R~ c;o:llJEAT KEY CKAIIIICTEns • 'I" L£T FI-ASCIIC"r") 

• '121 I.ET I''II-ASCI I 1""'''1 
• ' '131 LET TI_ASCIII"T") 

'" .... "OR I .. I TO " 
'1511 LET J _ J • I 

• <1161 RD1. MAKE TIlE ASSIGl"I'IE!nS 

• • 
, 
• 
• 

• 
• 
• 
• 

• 

• 

• • 
"" LET C(JI , 
""1'1' (NO) • Fa) TllCII Cld) - 2 
191 If" (!o/(I) • Mil TUDI Cldl • 3 
sle IF HICIJ > TI) TIID'I CIJ) - ~ 

• 519 REM S£GI:1 C!lECK FOil ASSIGNMENT VALIDITY 
52e REM ELIMINATE IIEoEATEO no.JAC~T ASSIG.",?OITS 

'" 5311 I,. CIJI<>CfJ-LI TIIDl 591 

• 
• 

-. 54111 LET CCJ.II .. CCJI 
551 LET CIJ) _ 5-CIJ·" 

• • • 

• 

S61 LET J .. J • I 
5'1 CO TO 631'1 
581 RC'I El..lI'n:IATE Ao.JACCIT A5SICNI'HliTS 
SOl Ir A9SfC<dl - CCJ-lllo2 THDl 631 
HIl.ET CCJ.I) - CIJ) 
6111 LET C{J) • 5-C{J-1l 
6211 LET J .. J • I 
631 NEXT I 
6-'11 RD4 REFt..ECT ABOUT THE VlO 

'" '651 LET" .. J 
'" 66e FOR I .. N to I STEP - I 

'" 671 LET J .. 2_N_1 
689 LET CCd) .. CCI) 

DIFFE~I:.IG BY TIo'O 

• 

• 

• 

• 

• • 

• • 
• ; 

• • 
• • 

• • 
• 

• 
• 

• 
• 

• 

• • 

• 

• 
• 
• 
• • 

• 

• • • 

• • 
• • • 

• 

• 

• 

• 

• 

• • 691 NEXT I • • 
7el LET 'I _ 9.'1_ I • •• 

• • 711 A'fl1 CO"lSIOEA THE ASSIGN'1V1T AS BOn( A ROil ~O A COLua:~ 
'" '" 721 REI'I ASStG."lllENT. ASSUiN A .. TO ELD1.VlTS FOR \/HICK THt; 

'" '" 131 API P.:)1oj 1\"l0 COI.U!.'I ARt; rifE SA."IE 

'" ;;:~~~~: ~C~N 
"'.. 761 FOA J • I TO 'I 

"'.. 771 IF CC."." nlOi DI .... H ELSE Dl·" .. 
"'.. 781 PRINT Oil 

791 NElCT J 
'" 8el PRWT 

811 NDT I 
82,. PRtNT 
831 PRUl7 • • • • 8-'11 INPUT "\lI\.'1t TO TYPE NI:lt:ltR NAlIE--CITER V OR N"IA' 

• 
• • • 

• • 

851 IF Al • ..,,, THC'I 221 

• 861 OlD 

• 
• • • • 

• • • • • • 
• 
• • 

• 
• • 

• 
• • • • 

• • • • • 
• 

• • 
• 
• • • 

• • • 

• 

• 
• 

• • • • • 
• 
• •• • • • • • • • 

•• • 
23 

• • • • 
• 

• • 
• • 

• • • 
• • 

• • • • • • • • • • • • • • • • •• • 
• 

• • • • • 
• • • • • • • • • • • • • • • 

Ii/'.NT TO TYPE ANOTHER NAHE--D'I1TER Y OR Nl Y 

YOUR NAME.. PL.~ASE 

1 l-IAGOALENA m~LER 

«t1AGDI'ILENA Ht.n.LER» 

•• • 
'" '" '" '" •• • 
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Dear Lee, 

Don Lancaster 
SYNERGETICS 
Box 1112 
Parker, AZ 85344 

Tell)' F. Ritter of DantcO (25248 Glen Springs Way 
Austin, Texas, 78741), submits a design using a 567 
with the input signal reduced to a level 50 that the loop 
in the chip will suy in lock but the amplitude-sensing 
output will drop out when the signal goes low. The 

S~N ~f' 
HARDWARE 

Pound out more about thc cassette interface. First, a 
phasdock loop on output is not a luxury, but its es­
sential. Also chup and doubles as an input signal source 
if you use: the CMOS 4046. 

• • • • • • • • • • • • • • 

threshold for this kind of operation is abOUt 50 milli-
volts, according to the manual. Terry suggests a de­
sensitizing resistor connected to pin 2 of thc 567 to 
allow loop lock with low signal amplitude. 

.sv t5· 

Secondly, modulating the tape is very critical as you 
have to switch at the zero cros.sings to keep the phase 
from changing berween the ones and zeros. Taking the 
PLL's square wave and RC filtering it and then ampli· 
rude switching it docs NOT work as the filters delay 
lets you switch in thc middle of a cycle. 

InStead am trying routing both ends of the capacitor on 
the PLL into a CA30SO (after attenuation) to recoyer 
• triangle wave and modulate it direcdy and reference 
the output to ground. This seems simple and cheap 
enough. The PLL apparently goes non-symmetric un­
less you use highcr values of timing resistances (above 
22K). 

Don't havc a final circuit yet, but the beast would pro­
bably end up something like this. 4046 as signal source 
on tnnsmit, PLL on receivc. 3080 as modulator. UART 
as UART. On receiving end, 3080 as AGC. 5558 as 
Q-J garbage filter. Second half of 5558 as 
detector. 4019'5 as input switching for UART to 
decide whether or not it comes Crom keyboard or TVT 
retransmission. Total Ie costs is well under S10 plus 
the UART. 

Still do not have the thing working, so we're still with 
a half breadboarded paper design. 

, . 
The dau sheets, however, seem to indicate that both 
lowering the signal amplitude and inualling thc resistor 
will tend to reduce the width of thc loop detection band, 
the range of frequencies through which the loop will 
stay in lock. Since the purpose: or this design is to track 
varying frequencK-5, this sectT' " as if it could cau)( 
problems. 

(Ls'HAr ~T«a·~l1nA!) 

•••••••••••• • •• 'ER..P..'Y F\\ll'EI\ IS 
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.. Don Lancaster sent a sketch of work in progress showing how he hopes to lick the :r:ero<rossing swilching 
problem. He uses a 4016 CMOS bilateral switch under control of a "transmit UART". Don is designing 
his unit to take paraDel input, and uses the transmitter section of the UART to generate the serial signal 
which goes to the tape. Thls signal wiD change only when the transmit clock switches, so Don extracts this 
dock from the carrier oscillator (1760 Hz for 110 Baud). If he used the square wave output of the 555 it 
would switch at the "comers" of the triangular wave. So he picks off the triangle with In emitter fonowcr 
and generates the OC average of that wave with the 10k - lOur falter Ind uses that as a reference yoltage. 
When the triangle crosses that rderence yoltalJe it switches the clock signa1to the UART. If you are using 
a ~rial input, I would suggest a 4013 D flipflop to synchronize the signal (see sketch). A 7474 woukl be 

NOTH ING ON THIS PAGE WORKS! ""<.c 

uaed if you are using TTL stuCf. 

Dan Sokol and Dave Bowl8'5 (211 Fall Creek Drive, v 
Felton, Ca. 95018) likewise suggest a 567 115 a loop, 3J. ~ 
but do not rely on it for the amplitude sensing. They o.sv 
use a 3900 quad operational amplifier to extract the rtv 
clock by limiting a highly amplified signal and then II 
shipping it to the loop. The data is sent to a buffer 1.f\I' 

• ., • sv (1 to 1 amplification) and then to a compafator, ~" 
where an input w-eater than 2.5 volts causes an ovt. 0>1 
pvt. The half-cycles that come ovt of the comparatOf _o:\.~ ~ 1.4V 
.1 then filtered by an R..c network and sent to T 
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.. other comparator, which triggers when the slowlv· 
varying voltage crosses it own threshold of 0.5 volts 
(the drop across the 1 N914 diode) . 

,,,V 
~o.1..SV 

;, 
+~ 

4 ""04 

The encoder is an emitter follower with the data signal 
connected to raise or lower the voltage on its collector. 
The minimum 181111 is adjustable by the 200 ohm 
potentiometer. As areaJlt the "bonom" of the ovt· 
put si",al is always at grovnd, and the "top" varies 
from 3.6 to 0.5 volts. From bitter personal IX peri­
ence with an audio burst encoder I c.-. testify that 
this wlll cause uovble. The trovble is that the ovtput 
signal is feally two signals combined - a sine warl OItpt,'"A ." ... 1. .. ,-< 
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Dan and Dave do make a suggestion that is most perti· 
nent, thou!ll. They Understand that the solution to 
avoiding data overrunning the serial re-transmitter 
(Iittla problem No.1 from last time) is not to change 
the number of stop bits, but to slow down the tape 
recorder on playback. They suggest Inserting two 
diodes in seriltS with the Remote Control line on Play, 
none on Record. Alternately, they suggest placing a 
cocktail straw over the recorder capstan on playback 
to increase its diamlter and slow the tape. 

,. 

! 

t--" UAft.T 
~" with 3.6 and 0.5 volt peak-to-peak amplitude, and a 

DC square wave which shifts with the data from 1.8 
volts to 0.25 volts. 7 
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The recorder will, I predict, treat the sine wave lignal 
very well. But the square wave will be warped by the 
low-frequency response Characteristics. (See the illu­
stration for further details). Tile comparators may 
not like the signal that emerges. MOIItC ¥ 
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to -10 db 01 ill control volwse 80f!' from 2.0 to 2.6 volll withoul.hiftins the DC level of the .ignoL You 
lie both inpull up to the po.itive .upply with equ.ol 10k re,ulorl ond feed ilon input no greater than IOQ 
millivolt. peGk.to-peok. It hat two control inputs ('he more pMitive one controls) ond a pin where you 
can connect a alpocitor to "OW down the gain·control Gction. &pply uolto&e can be from 4.5 to 24 uolts, 
pMitive only. It', lWOiloble from mOlt ,urpm. dealer .. Delta ,heet u pose ~l of the NatioMI L,neu Hondbook. 
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Both Sides of 
the Ncccssai'Y 

Paradox 
(Con\'crS:l1 ions 
with Gregory 

Bateson) 

II CYBERNETIC FRONTIERS 
by Stewart Brand 

Fanatic Life 
and 

Symbolic 
Death 

Among the 
Computcr Bums 

Random House - Bookworks 1974 pp. 96 
$2.00 (Available from PCC Bookstore) 

This little book is actually the expansion of two articles by Stewart Brand 
which appeared in the Harpers 1973 and Rolling Stone, 1972. The first is 
an interview with Gregory l3ateson whose ideas the author feels II will 
indirectly inform damn near everybody's lives." The second, an article 
about "Computer Bums,,'and spacewar (no listings, however). It's an 
entertaining history of Bay Area computer people including Stanford AI, 
ARPA and Resource One. 
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Fig. 3-11. A decimal-to·binary encoder matrix using diode logit. 

• To lI:'4nl (onlfol is [he pa[hology, not 
th:1.I Ihe person gets control. b«ause 
or course you n~ver do. 

• }fIh's sin is IhAI hts PI0ll1 . ... Tht 
trJrrtrTIol1/or pttfy IS nlllll~1l1 h,sIDry. 

• YOII (I/nllDI inll.Nrt A PII"/wian nm'OIl/ 

b~MkdDU'/l III "II "nimlll 0111111 1M {ttld. 

• All dirr~ren('~s are [hingt. of the 
mind. 

HOW MANY SPACE MINES DO YOU WANT? 

• One of the hackers wrOte a progr:lm 
called "The Unknotl.·n Glitch", 
which at random intcrvals ... ·ould 
wak~ up, print OUt I AM THE UN­
KNOWN GLITCH. CATCH ME 
IF YOU CAN, and Ih~n il would 
reloc:lIt' itself somewhere elsc in {Ore 
memory, set a cl(Xk imeHupl, and 
go b-oIck 10 sk~p. There was no way 10 

find ir. 

• CflI/IPIlIff' /1I,utiDII is IIIOJlly Mt-frllre­
mind, III u-hirh lllronmltnry ;$ Intflltr· 

"hit. Tht hllllla" mind /lIn~f'ons ()11 IIIl1hi­
pIt {r"cks ("01 ,,/I 0/ fh,,,, a(umblt),' ;1 

(tin to/trilit III/d tilt" fb~il!t fin jn(flnJiJ-

fmC]. 

• Ready Ot 1'101, computers art" coming 
10 Ih( l>tOple. 

FUNOAMENTALS AND APPLICATIONS OF 
DIGITAL LOGIC CIRCUITS 

by Sol Libes 
Hayden Book Company, Inc., 1975 pp. 192 
$5.98 (Available from PCC Bookstore) 

This book was intended to allow electronic technicians to learn the basics of 
di¢tallogic. It starts by assuming that the reader has some knowledge of 
electricity and electronic basics, and goes from there to provide a very rich, 
compact collection of information on semiconductors, logic and logic classes, 
binary arithmetic, memory types, data communications, measuring instru· 
ments and analog-digital devices. 

It contains some description of the architecture of the PDP-8 computer, but 
is not meant to go very far into that level. This is a great book for use as a 
reference by people who are learning digital electronics. It doesn't tell all 
there is to know about any of its subjects, but it does have enough information 
in one place to de-confuse anyone who is trying to find out about this subject . 

Don't expect to skim through it, or to read it in one sitting and get up edu­
cated. It's a book that you will keep going back to and will want to take 
along when you seek out some more complete information or explanations. 

r--t-~OUTPUT 

:~OUTPlJT 

t" 
'" 0, 

A 8 QUlP!)f 

0 0 1 
1 0 0 .' 0 1 0 

t" 1 1 0 

:=lg.3·2. A 2·lnpul NOR gate: (A) circuitry, (8) logic symbol, and leI truth 
table. 



FOC Boakstont? BASIC, Alb .. cht, Finkel & Bmwn, 1973, p. 323- $3.95 

BASIC BASIC, James Coan. 1970, p. 256 - $5.95 
BASIC PROGRAMMING, Kemeny & Kurtz, 1967, p. 145 - $6.95 

COMPUTERS & COMPUTATION, Scientific American. p. 280 - $6.00 

order}Orm 

Gi~e someone you/ove a 
GIFT CERTIFICATE 

to the People's Computer Center 

51 - 1 Frid,y G'm. Nlghl 

$1,50 - 1 S.lurday hour on Ih. compuler 

$5 - 1 monlh clll. for, 5-8 '1'1.' old 

$lZ - 1 month cl_ of 8Mllh, Computer 

$20 - 1 month cl_ in proll'lmmlne 

or Qlly combination of the above 

COMPUTER LIB & DREAM MACHINES, Theodore H. Nelson, 1974, p. 186 - $7.00 

DRAGON SHIRTS, Nancy Hertert, 1974 - $3.50 
GAMES, TRICKS AND PUZZLES, Wallace Judd, 1974, p. 100 - $2.95 

GIMME SOMETHING TO FEEL. Jane Wood, 1973, p. 125 - $$2.95 

MATH WRITING & GAMES. Herbert Kohl. 1974, p. 252 - $2.45 

MY COMPUTER LI KES ME, Dymax, 1972, p. 64 - $1.49 

101 BASIC GAMES, Ed. David Ahl, 1974, p. 250. - $5.00 

PROBLEMS FOR COMPUTER SOLUTION, Gruenberger & Jaffray. 1965. p. 398 - $7.25 

PROFESSOR GOOGOL, Sam Valenza, Jr., 1973, p. 144 - $3.25 

SERIOUS GAMES, Clark C. Abt, 1970, p.176 - $5.95 

SELLING WHAT YOU MAKE, Jane Wood, 1973, p. 111 - $2.25 

STEPS TO AN ECOLOGY OF MIND, Gregory Bateson, 1972, p.517, - $1.95 

TTL COOKBOOK. Don Lancaster, 1974, p. 328 - $7.95 

I(CYBERNETIC FRONTIERS, Stewart Brand, 1974, p. 96 - $2.00 

WHOLE EARTH EPILOG, Stewart Brand, Editor, 1974, p. 318 - $4.00 

• WHAT TO DO AFTER YOU HIT RETURN, PCC, 1975, p. 158 - $6.95 

A PRACTICAL, LOW·COST HOME/SCHOOL MICROPROCESSOR SYSTEM 

reprint from COMPUTER magazine, 1974- $1.00 

RENEW NOW 
your subscription ends with the next issue 

Bill TO: 

Addren 

Zip 

Purchase Order No 

Quantity Oescription 

Mail order to: 

People's Computer Company 
P.O. Box 310 
Menlo Park, Ca. 94025 

SHIP TO: 

Name 

Addren 

Zip 

te 

Price Each Total Price 

Order Total 

Salel Tax 

Shipping Costst 

Total Amount 

t SO.50 for order under $10.00 
$1.00 for orden $10.00 and oYer 

27 
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Po 80)( 310 • MENLO PARI(. CA 'No2S 

NAMe ~':::================-ADD.I2l=SS..... ... 

LJ regular subscription back issues : any mix ( name your mix ) 

o student lubscriotion 
Renew my subscription for 7S - 76 for onlv $3. 

o group ,ubscripti0':Jl 0 
........ ""t! 

o 
It-O 
-lit 0 . Send PCC (74 - 7S ) to. friend ror only 53. Please inc~ur name 

and friends name below OFF~JZ.. £Xt:t,~,.'S L.1J;O #1'S"' 

People'. Computer Company b . not ·for· profit corporation. 
The nevnpaper is ibout recreational and eduCltional uses 
of compulerL • . compuklS (or everyone. 

fCC is published S times l and sometimes more ) during 
the school year. Subscriptions be.m with the rust issue 
in the r.ll 

FRIEND'S ~ ________ _ 
AD~ ___________ _ 

~IP 

Group subscriptions (aU mailed to the same address.) 
2· 9 $4.00 each 
10-99 $3.S0each 
100 or more $3.00 each 

II you are an elementary or secondary school student you. 
can subscribe to PCC ror 53.00. Send cash, check. or mone 0 
order. No purchase orders. Use your HOME address! 

_ ~ Please send U~ some evidence llul yOll are a student. 

Get bach issues while they last at the foUowinslow 
low prices: 

Vol . I Nos. 1·4· 5200 
VoL II Nos. 1,3,4,5,6· 54.00 

~ Single SUbscriptions are 55 for 5 issues. ($6 outside 

• Sorry. we are out of VoL I No.5 and Vol 2 No.2 

Or mix up individual issues: . 

i 
i. 

3 

U.S.A. • surface mail; 512 • air mall, 

E 
i • 

2· 9 5.80 each 
10 . 99 S.70 each 
100 + S.60 each 

Buy a dragon shirt ... See PCC Bookstore. pages 
26 and 27. (S~f,.r+ Y'II.'r pcc. 't)YAj0w.) 

• ~R.new my subsa;ption 'u, 1975·76 f6, only $3.00 .... !!! 

··-"~II Send P.C.C. Volume 3.1974·7510 a friend for only 53.00· 

- WHO 010 THIS ISSUE? 

EDITOR: Bob Albret;ht 
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