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STATUS LETTER
by Dennis Allison

The m.agin: of a good Iang-u.aga is the tase with which a
par Licular idea may be expresed. The ssemily languags of most
microcomputers is very comples, very powerful, and very hard o
learn. The Tiny BASIC project at PCC represants our attempt o
give the hobhyist a more human-oriented language oF notation with
which to encode his programs. This is dona at some cost in space
andior time, As mapmigry Shill is relatively expensive, we have dhasen
in trede festuras for space (snd tima for spaca) whare we could

Our own implementation ol '|"|n'g||I BASIC has beéary waly ghira_ |
have provided techmical direction onby on a sporadic bags. The real
waar k has bisen cone by a number of soluntesrs; Barnard Gresning
has left the project. &5 might ba guessed, Timy BASIL i a tiny part
af what we do regularly. (And voluntesr labor s not the weay 1o run
a software project with any kind of deadline!)

While we've been slow, several othars have really been fast. In
this issue we publish a version of Tin',l' BASIC done by Dt 'L'ﬂ'upplt
and John Arnold in Tyler, Texss (And other wersors can't be far

behind.)
() [ ) ] [ (o ) ] (0] ] ) (]
MY, HOW TINY BASIC GROWED!

Once upan a time, nPOC, Tiny BASIC starei oul tir be:

1 a BASIC-like lanpuage for tiny kids, 1o be used for games,
recraations, and the stuff you find in elementary school malh bogkes.
T an gxeroise in getting people togother to develop FREE soft-

ward.
T partable-maching independent,
f opan-anded-a toy for software tinkerers
T &mall.

Than . . . {fanfare!} . . . along cama Dick YWhipple and John
Arnold. They built Tiny BASIC Extendad_ [t warks Ses pp 1317
and 19 in thiz iszsue for more information. More next s,

WANTED: More Tiny BASICs up and running.

WANTED: More articles for this newsletter.

WAMNTED: Tiny other langusges. | rright be abie to |ve with Timy
FORTRAM bat, I impl-nrl: you, no [iny COBOL) How about Ty
APLT Or Tiny PASCAL [whatover that is]7?

WANTED; Entirely new, nover bafore seen, Tiny Languages,
imported from anothar planet or invented here on Earth, Especially
languages for kids using home computers that talk ot or play
muﬁ or run ﬂ'hﬂdifriirli-_ﬂl i

BASIC

BASIC, Beginners” All-purpase Symbolie Instruction Coda, was
initially developsd im 17963 and 1364 by Professors John Kearmeny
and Thomas Kwriz of Dertmouth College, with parbal lsupport from
the Mational Scence Foundation undar the terms of Grant NSF GE
3E64. For mformetion on Dartmouth BASIC publications, get
Publications Lt {TH DEE) from Mocuments Clerk, Kiewit Compu-
tathan Ceater, Dartmouth E—IIHEF. Hamower NH 03755, TE||.-|:||'||.1|1=
B3 6462643

Try thess: TS 8A5C- A Specification $3.15

TRM7E BASIC 54 B0

Ak ok ek bk koo ke kok ok

help o bot if you would cach send us 8 5ub card wi
T .H:-m (imeduding mip), tebephone sumber, and o rather

enmplete deserrpbion of vour hardware,
PSS S S ST S ST ESTSS S S

].nllr

DRAGON THOUGHTS

I e promised thres rrrves. After thess are doms, shall we
con e ?

FIT we do, we will change the name and include larvguages other
thary BASIC.

F Thes newsietter is meant To be & sharing experience, intended 1o
ofsseminais FREF soffwane. It7s O to charge & few bucke for tape
LEEe(les OF peper fape or GERerwise Pecorer the cost of Sharing. Burl
plezse make documenitation essentially free, including amnotated
MR code.

FIF we do continue, we will have to charge sbout BT per (gsue lo
ot oUr pogtr. Jn Xeroxed form, we can oravioe about 2024
page pa cimpw of Ty eye-strain stadf. IF we get big bunches af
sulrEriptions, we il grant It and expand the number of pages,
Oenending on fhe numher of Feisonibers

P 5o, ot i kreww . . _ shell we comlivaoe?

For owr new readers, and thoss who have been Tollowing
articles on Tiny BASIC as they appeared in People’s
Computer Company, we have reprinted on pages 3-12 the
best of Tiny BASIC from PCC as an introduction, and as
a reference,
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TECHMIQUES & PRACNIQUES
by Dennis Allison, 1241775

iThis will be a continuing calumn of tricks, algerithms, and
other good stuff everyone needs when writing software, Contribu-
tinns solicited. )

16-BIT BINARY TO DECIMAL CONVERSION ADUTIME

1 saves characters on stack
t performs zevo supprestad conwersion
t usas rultiplication by 0.1 1o abtain nf 10 and n mad 10
i duelirse cruteh = OFFH:
| declare n, u, v, t:BIT (16}
if rv o= O then

da;

n = 6

s eall outchi’™)

and;
calkl push [erutal)

These could be registars, ar on tha
sEack

The crutch marks the ena of nure

Bagr o fha Sravck

regeeat;
v = shr [n,1];
v=vwtshr (v11];
v=v +s5hr|v.4]:
v = v+ shr (v,8l;
w = ihr [v,3}:

These s/l are 16 BT shifts
Cornpares o108 or IndAdy - 1 by
multiotication
ot it x

posdd s PR odoe DR OO PRODO0dRDO000RROESPO0DY

PCC Timy BASIC Reorganizes

Y- 15 =S
Soale M Leed,
Dﬁ-r\..l'.-;E .|!'l.'|||.l.'.--|.-L

TL-.«? B-l.il-t. -Dtl'llﬂ- hike = 4"-'"1-'1

s TR

Blbidvess movckiug wed. I A
weh, Jeel  Vhe kg o T g
e, B

- |

.« . @and 50 we procede somewhat more slowly than some
of aur readers

Denanis &llison - technical editar

Boo Albrecht
Jahn Arnold
Dick Whipple

Loizs Britton -
RFhoda Horse -

contributing
editors

circutation manager
midwife-at-larca

t=v+ i
u=t+u Camputes 70 - &
u=gtutt
U= - Byta only as high arder must be
aiiia!
if w2 10 then Barfans one cowdd vee 3 deeimal
do; leatorre fere
u=uw-10;
n=w+1; Corrects for case where InfTa - 7
g ¥ carmporited and eretes fo/10) and
Else mmod i
m=w
gl push {ul; Rawds Fesit o stack
wntil n =0; Loy at fesst once
ch = pesp;

do while < = crutch;
el outch [ch + 030H];

Write result @ roverss orelsy
Craveyrts oigits to ASCH

0 =030+ 02=032H stc

Pop takas ivrne wrrsd aof F it stack

ch = pap:
end

T Letters from readers are maost welcome. Unless they
note otherwise, we will assume we are fTee to publish
and share them.

T We hereby assign reprint righds to all who wish to use
Tiny BASIC Calisthenics & Orthodontia for non-
commercial purposes.

Ly _'Iﬂ facilitate connection between our subscribers. we wilﬂ
in subsequent issues publish our subscriber list (including
addrcsses and equipment of access/interest )

[ want 1o subseeibe o

DR, DoDD'S JOLURMAL OF
TINY BASIC CALISTHENICS & ORTHODOMNTIA =
(3 jssues Tonr §1)

MNAME

ADDRFESS

CITY STATE Il

{f voo would Jike us oo publish vour name, addres, and equip-
ment of accessfincerest in Furnere issues), please indicate I'ERY
EPECIFICALLY:

EQUIFMENT
OF ACCESS/INTEREST.

Please 2and check or maney arder (pueehase acder minimuem: $6)
to TINY BASIC CALISTHEMICS & ORTHODOMNTIA
Box 310, Menlao Park CA 24025, Thank you.
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BUILD YOUR OWN BASIC

by Dennis Allison & Others

[reprinted fram Peaple s Computer Company Yal. 3, No.4)

A DG T YOURSFLF KTT FOA BASICTF

Y, suatlalle fram PCE with shie newspaper wnd 4 lat of yeur dme. Thisis
cha Bgunnang of & mriss of artiche in wh S we will wearls ou sy theouglh the
daslne snd wrplemestition of o reeorekiy BASKS wsem b your hood X
computsr. Wi'll 58 warema an sompatees basud o the [TEL BODE and
B0E0 misreprortmors. Bol ludosm't mmake much delfersnes = i your cusciioe
is thy 20RT 9901 o ACHE X van can sell bytld o BASIC for i Bt
reeembar. 03 8 hard 1ob and will ke J2a ol o parseskcly  you el
deni 8 bafees. A good BASID praterms could sdaly Wil oid MUE g moakhs®

Wa'd like sveryoes tnteensted to participete bn she Jealgs, Whils we coald da
it ol pursalion, {we have dome it befoce) your idass may be hetier thas purs
Maylpe wa can wve you, of You ran save us, & lot of werk oF probleme. ‘Write
us ared wa'll pablmb pour letter and commente

WHICH BABICT

Thatd & 54 any one standard BASIC (put].
Tha qeaitis 5 which BASIC shoyld we chaom
15 smplemandl. A eeaBer (Tewer smrmmeniy
wwrsy foaiurma] BASIHC 15 saner g e ploeseel
mnd [more importany] wkes bea space in the
sampitie Uameey Bl argengss o Be
mmalhir U bagner. Yer mayhe we caa's g

up heme goecia (Soe aoming varlibloe, dynamie
vy allncaticn, aed e o

Trees |8 a slacdard verman of BASTO which &
1o be iha misinal langoage which pan ba called
BASIE, 118 a pratty big langaage witk lets af
geadise. Mayoe too big, ls Uhiss any advanbem
i balng compatible with, s, thae FEU BASIEST
W don'ts heee o make auy decislos pad, bus e
eien wll G0N . .

COMPOLER QR INTERFPRETER?

‘W favar misg a1 MiEpreay. An miarpreter
a prograen whick #ill skemate the BASIC pragiam
froen (98 textusl represaislacion, The program

DIRECT MODE?

DATA STRUCTURES

Ceika Mo st e places to put things m you s Nad them or wee them hiter.
BAEIC has ot bewnt thees important o & symbal bl whic looks g 4 pro-
IFArm [lami, A or 29 ar LY, wich itz valoe, [F we hed & b eompoter where spaoe
waa not & huge prablem, we cauld smply pesallesace sl storage since RASIC
prewidan fer anly 512 different names sucleding arays. Whan memory s so
paptly this doean'| mae mucs mne. Samewhere, also, =e'va Qar (9 siore the
parseed which BASIC & paing ta naed to enow, namies liks LET and GO TO and
IF. This takle qala pretty big when thore ase kats of s lemenin

Lastly, we need some imformation abaut what i@ 4 legal AASEC statement and
witch dered G5 PRt wiberm i BmE  Theee dabdes s callon parsing dabies snor
Al o gl N*ﬂ_-ﬂnldﬁ-m i Bl cnensceEal Pt

STRATIGY

Dawsde and Comepaer ts tha progamme s manym. BASE will cocest of o lotoff
Eoiler A whT cosEmEnlsaie Wil s pler Thest pieom themiee
ponelst of mmallar phices wideh themsalesg ponslat of amaller piaces, and o fomk
dieswn to the sniusl seda. A large profalem & mails masageable by aatting it inte
P

What are che pisces, the building Elacks of BASICT W i d bunch of them:

b aparvisor which devereales what is 1o be dans newr. 11 receiree con bl
when BASIC [ ksded,

& & prograe and lne adinar an-ﬂu#&mﬂlﬂllﬁrrnme
frmem tha bryboard and sty thee Sen 3 part ol mmgete memony fic
Tl s

i o s b Fduring wrhach sxecwtes o adagh BASID 1riiemend | wialine
tha b

30 Rt whish deissmines whish lhee b 50 b dasouzed Dt -

=i Faynmg pobw Beckage o proreide Boaney point oo s musine et The
Fromred v,

#teernlral /0 Bardler to dnpat and autpat infarmatlen from the Teletype and
provelide mimple editing (backepace a=d line daledan),

#6 fanetlon package 1o provice all the BASIC funrdaea (AKD, [NT, TAS, ate.)

wan srmar bandling rouise | part af the muperslsorn).

#@ MEmory manapernent peegram which preeiles dynemls allocation dela
oojerts

Thows aé (M maifar oo Ay we gel Muther [sis che aywiem we'D begin 10 a0e
iy avsl ww'l Login no be sble 0 mony ally difs the Penctios of s of
g Pl

TIRY RASIC

Pretand vou are T yaan old and don'L care

vau weies b the sow which gans ssecuted. A com:

Filar pomerts the BASIC program lase she me
thime exsls Far the manhine it is te can an, Come

Bamw keind of “desix cabowlaee” reods of opace
Ui wreald Be nlee. AE least, w9 woald s ko
be aklda 1 lesk ar and ace different varablea in a

mwck ghgui faating paing arichmetic |mbat's
that?], Jogarithins, snes, matrix Inversion,

pwchear reastor cateulations and siaft Lioe
thar.

progearm and ruslart weanutlon sl ey given
Thils frature maker il sanlur 1o fisd and gas
termmady che moeence of Mg

plled cods s a Lot Eamer, bt requiras mare space
apd jome kind of mass mocage devics (taps or
dah|  Lptirpretithes BASED @ chi o S0
on Schudl s

A, your heme compubes b kbnda amall,
nof fpp meuch semory. Marbe ite w MARK-A
o mn ALTRIA BADD with les then 4K by
wd u TV sypewrners (=0 mput asd ougpot
You would 1k 0w 15 for homework, meth
recreition ssd g s WUMBER, STARS,
THRAF FMURELE SNaRE BACFEE | |

Considar then, TIEY BASIC

HOW MUCH MEMORY™ AND ., . WHAT KINDY

Cis vt male oores goeseey ghgal Biew trig U RASIC ooer wnll be? Oedy
I o o't hodd s ta e, Sugpeoss we want B0 be abbe o ron a 55 Ene
BASIC pragram. We need abaud 800 iy lee 10 digee e program, anathes
B0 AF 85 birtas F2e mocing mesqram values (KN semarin) wichout leaving any
rpind fiur The inmerprever and dis speelad date Post ssparkess has shown
thal samathung like & ba B Koytss are ssadad Tor 2 misdmom BASIE lntse
pediar and that 21 brast 12K 'wyies wre secemary Tor & comfoonable syatam.
Thit's & 121 af memary, but gar tea each more (ran you peaed 1o rus the

s Intaper arichmetio anly — B biga? 14 hics?
= 25 varables: ALBC. D, L E
s Tha END funasan - af courss!

= Geven DASIC statemant types

smmeckler A ot of BASIC eould by put sneo ROM [Read Coly Memoy) IPUT

otew Srveloped e cReched pui. RO @ 8 (04 chsaper then FAM [Plesd FRINT

el Wihiz) mvemnory, bt you s’y chadgi B 103 ot betier 1o make mary LEY

eyt b wors Frn "I::,:'m

Baat o e cax mgrer on mgree thunkor el oode and get i poopesly checosd ] |
m&-uuﬁum;ﬂﬂmm nﬁl_:k-- l-l!-a-;l-lm RETURN

el wrn wn a3 s S35, L' b D wasmi RO o Dmatheg

perint aithmesic, integee ark@umatis, Talatype L0 N Ebr] n“'I SRRy, l——
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[EUILD YOUR OWN BASIC-REVIVED

[reprinted from People’s Computer Company Vol, 4, No. 1)
WHAT I3 TINY BASICT??
TINY BASIC iz a very simplified form of BASIC which can be

implemented easily on a microcompater. Some of its features are

Integer arithmetic 16 hits anly
26 wariables (A, B, . . .y )

Seven BASIC statements

IKFUT PRINT LET GOTO
F GOSUB RETURN

Strings only in PRINT statements

Only 256 line programs (if you've got that much memory)

Only a few functions including RND

It's not really BASIC but it looks and acts a lot like it. I'll be good
lo play with on your ALTAIR or whatever; better, you can change

it 1o match your requirements and needs,
TINY BASIC LIVES!!!

We arc working on a version of TINY RASIC to run on the INTEL
ROBOL 1r will be an inlerpretive system designed to bBe as conservative

of memory as possible. The interpreter will be programmed in
assembly language, but we'll try 10 provide sdequate descriptions

of our intent to allow the same system 1o be programmed for most any
other machine. The next issue of POC will devote a number of pages

tes this pragect

% In Lhe meantime, read one of these,
Camprler Canstruction For [hgital Computers, David Gries, Wiley, 1971
403 pages § 1495
Theary & Application of o Buttom.Up Syntex Directed Transtator
Harvey Abramson, Acsdimic Poess, 1973, 160 page:, $11.00

E‘nmp:"i:ng Techmigues, F.RA, Hoppood, American Elsevice, 126 pages
3

V8ASH. Langunge Inierpreter for the fntel 8008 Mioroprocesor
AL Weayer, MUH, Tindall, R.L. Daniclson. U niversity of Winods
Lompoler Scienee Depy, Urbana 1L 61501, Jume 1974, Report Mo,
LINECTCS-R-74-658. Distnbuted by National Technical Informa-
thoser Ferviee, LS. Commicree: Mepl, Springlicld VA 22151, 24,25

A BASIC language inlerpreter has been desismed Tor uee in 2
microprocessar eiironment. This report diseuses the develop-
meenl ol 1) an elaborate text editor and 2) a abledriven interpre-
ter, The entire system, including text editor, inlerpreler, user
text bufier, and full floating point arithmetie roatine: fits in

16K B-hit wrrdu

The TINY BASIC propusal for small home computens
wip of greal interest fo me. The lack of Moatng ping

arilhanctic however, tends 1o limat its wse fulness for my

nhiretives,

Az o matier of a suggration, vonsideration should be
given bo the oplional indusion of Moating poiot
arithmenie, logsrivho snd crigonmerrie calealation
caprability vid a scicdyfic calculalor chip interface. F
The inclusen of such an n-pllﬂu wirdld tmnd b e benad

the interpreter to users whe desire these complex calew-
Lation copabilities. A number ol cubulator chip
proposeds heve oo made, wilh e Suding dil being
of the mast interest.

Thank you for the aote of 13 June, regarding my leiter
on the Timy BASIC article (FCC Yol 3 Mo 43 Tt was
with regret that | bearned that the seres was nol con-
tinued in the mex tvolome. Even though (ew responded
b the artwde published, comcepuually the knowledge
and princigles which would be disseminated regarding

8 limited lexicon, high bevel programming bangy age

are of importance to the independent avocaotonal
mErocompulss comawmuiy,

At this time, PCC may not have a wide distribotlion in

IJ“ i'ﬂ:i-:ll.il:lrl I'rLil:ﬂ:l-l.'\ul'I:IPuIEr Enmlll:li.l.‘!.'. IJ.Il'li.ﬂ El:“.l]d

be possibly the canse for the low numbsor of respondies
Mewer the less, this should ot detract from the dis
semination and importance of comcepls and princpley |
which are of ug‘ni[‘i-:an:t

The thrust of my better of 15 Apnl. 1975, wae o suggesl
a mechanism for the inelusion of F.P i oa limited
lexivon and memory consumptive BASK, Thope that
the implication thut F.P. must be included was not

read imtn my letter.

It is my interest thal information, comcepils and e
principles of compiles' interpreler conslruclion ae it
related to micrncompaters be avasilable to the lmieed
budget avocational wser. The MITS BASIC, which you
hr\nuﬁhl.llp. Aupears frovm my l.'ir.rpq'rinl to lee & M emse,
bockhoa program which iz not corrently svailable 1a:
{a) BOTEE weere, (b} IVIF-16 users, (o) independend 04D
users {except at a very large expense ) or {d MO
usery wha will shorily be on line.

Pm:nﬂ}' il apprars that mh‘m’rmpulrr ¢|:||'|1|_|.|j|,-.|'

interpeetor func tion langauges will bse coming svailable

EFom g numiber of sources l;'I'I-'II'TF-.. MITS, Froesz=or

Technology and i), However, Tew will probably deal

in the conceptualizations whish are the lasio of the

irll:li'l'pn'l:r. Inlormation whech wall Gl the void i ihe |

intvrpreter constrae ion I-..nuu.h:dgu: held Ir_|.- thrr moscalsen

husilder. showld by made available.

I strongly wrge that Lhe series started with Vol 3

Mo, 4 article ba continned. Possibly the hardwars,

peripheral, machine programming dilficulties incarred

by the microcomputer builder. is prohibiting 8 major

wcondribution at this time, However, | would expect

that by Autumn a sumber of boilders shoald ke

their construction and peripheral difficulvies for encagh

sdong o start thinkinmg abount kigher level langoages

Thie peevinas chjrctiv: Tor 1he articke perbcs soanda

reasonable. It wasnot my purpost in sobmitting the

ketter to detract from the objective of 8 very limited

kexicon BASIC, ie., 10 be sttractive and usable by the

voung and beginmer due to its simplicity.

Il wivea, ehildren, neighbors oF anvene who i aot

maching language or programming vriented is expecied

b et 4 home-base wnil crsted aeder & nostrained

hudget a high level lanpaage will be & neeeasity, 1)

is with this forcsight that | encourage the contmuance

of the “Huild Your Cwe BASIL™ serica

This iszise aside, | would like to encourage the PO to

continus the quoite ereditabbe activilcs which have

been its order of business with regard w avocational

o ling, Michacl Christofice
4139 12eh NE Moo 4000
Spantle, Wazh. QRS

T Pleasa see Dr Robert Suding's articls on p. 18
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DR TINY BASIC IT"S ALL DOME WiTH MIRRORS-———-
DESIGN NOTES FOR I = B P

by Dennis Allison, happy Lady, & friends

A the varishbes in TINY BASIC: the
ireprinted trom Peaple's Computer Company Yol. 4, Mo, 2|

onvinod imformation as to which statement ic

SOME MOTIVATIONS

A lat of peaple have just gotten into hassng
their own momputer. (Fien they don't know oo
much aboul soltwars and perticularhy syslems
sofbware, Dot would like o be able 1o program in
samething olfher than machioe language, The
TINY BASIC avoject v aimed af you if wou ane
ora of thase peoola. Dur goafs are vary Temited—
10 prowide a minimal BASIC: lika languange for
wriling simple programis.  Later we may make
i1 more complicated, but now the name of the
Eme is keep it simpla. That translat= o a
limited language |no Hoating point, na sines
and ensines, no 3rays. o1e) and sven this s
o protly difficult underteking,

Crigirally wa hed planned 1o [mit
oursakves to the 080, but with a variety of
new machines appearing al very how prices, we
have decided Lo ry 1o make & portable TINY
Z05IC syohem aven at tha cost of some =fi-
ey, Most of the Banquage procassor will be
wailben in 8 cagude |anguags which is good for
writing interpeatary ke TINY BASIC. This
pe=uco language [which interprats TINY BASIC)
el ] Ulwaary srsedT Ly jrrogal gy Tead =D o @t hyaly,
To wnplement TINY BASIC gn 8 nee machins,
wrte aimgd y weriles 8 shmpls indepreta Pos this
pemudo language snd not & whole interprater for
TINY BASIC,

We'd Hike this to ba a participatory design
progect This seguence of design notes foliows the
progarnt which we are doing here at PCL. There may
wiell be errars in content and concept. IF you'rs
making a BASIC along with us, we'd sppreciste
your help and your cormes o,

Ircklartally, wers wa builkding a production
interprater of comailer, we would probably struc-
tierg tha whola systemn quite differenthy. We chose

this schama becaisse it = eazy for peogle bo changs
without access to specialized tooés like parser

nersEratar programs.

THE TINY BASIC LANGUAGE

There isn't much to it TINY BASIC

crvssnthy hiring moecuted and Bow e rext siate-
ment s o be found, the returmnaddressesof active
GOSLMES —-sil thiz infarmation constitutes the
wimte of the THY BASIC inlonpreten.

Theere ane several procadunes which act upbn
this simte. e peodadyre Enowwc how 1o executs
anwy TINY BASIC staement. Given the starting
poanl i mvemary of @ TEIMY BASIC statemient, it
wrilll el i1 clumngiing Thi state of the machine
5 reguirsc, For example,

100 LETS = A+ &
wruld changs the velue o1 5 fo the sum of the con:
tents of the varishle & and Uhs interger 5. and sots
the menck line counter 1o whatever line Polloss 100,
if thee Fine =xisls

A oecond procecdure pealby controds tha
interpretation process by ling tha = snterpreter
wihial Lo do. When TINY BASIC is koaded, this
oontrol routine performes some dnltializavien, and
then allempis Do resd & line of information from the
mmale. The characters typed in are seved i o b filer,
LEBUF. It fest checks to ses o Thera ke leasdeng
fina mumbes.  [f Shere i, it imcorporales ha laee
o the poograen by first deleting the lins with tha
e Dime mgambeer ([iF 01 & prese ) then inEeting
e ey e if B B af nonieho l8ngi. | there (s
o fne resmber rresen, il SMMDLE T0 exen)te
e line derecily. Wivih this strategy, all posside
cormmerds, aven LIET and CLEAR and RLIM are
pomible intide programs.  Suicidal programs are
atwn ceraindy possitds,

TMMmmthmm T
rapreiery] clppey of g, 7
mnﬁmmdiﬁluﬂumlh Ir-rq-r-mmu_-leﬂ_ Faranthatis
Toup oljecis & i the empty set | denciet The ghermative {the

[l TLE i

lwier came

=" iy nesd "is defined as" hquln'ﬂ.d:ﬁml_u

tine: = nursber statement €9 | mﬂmt@
fatgment--= PRINT azpelist

IF expresen relop & presion THEN statement
BEOTD eogpresson

INFUT war-list

LET war = oxpresssn

ODSIB &xjesiian

RETURN
looks like HASIC but all variables sne FRTegery CLEAR
Tnere are no functions yet (we plan to add AND, LIST
TAB, and some othars later], Staterment numbers BUN
et ba batwean 1 and 258 oo we can store them END

in & single boyte. LIST only works on the whols
program, Therg s na FOR-NEXT statament, Wa've
tried to smplify the language to the paint where it

will fit into a vary small memory 5o IMpecunacus
tyros can use the systern.

epr-ld- = {strang | expresion| [, [Swing | expressian) |
wii-iil = vaw 1, war) "

R e I-rl-!i.i'h'mllﬂ-] e "

e o= actor | 4= | A fachor)®

facior o= var | mamber | [ecpreggssn )

WAL IC LY IE
The boxes shovwn dafiee the (anguags. The reunbenr = digit deght
guide gves 2 quick raterence 1o what wa will inchede. dige:- B 1120-1819

The formal grammar dafined axscily what is 8 legel
TINY BASIC staternent. Tha grammae i irmgsortand
because pur inkarpreter deshgn villl De Dased w pon L

ep e (] =18} ]| >(2I=1E1]"
A BREAK from the comsole will mtermapt execution al tha peogram,
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IMPLEMENTATION STRATGIEE AND OMIONS

Wihem you write 8 program in TINY BASIC
thers is an abetract maching which b necessary to
axmzuie ik, ¥ you had a compiber it would malke
i the mach ine languspe of your computer &
program which emulates that abstract machine
for your program, AR {nberprater implements
the abstract machine for the antlre languegs and
rather than translating she progrem once o mech g
oode it tramslates it dynarmically & needed, | nier-
pretars are programs and as such have their's as
shetract machines, One can find 3 better insthue:
Tion et than that of any generad purpose computer
for writing a pardeular interpreter. Then one
can write an interpreter to interpret the bnsdruc-
tians of the interpreter which is interpreting the
TINY BASIC progrmm, And if your machina is
mmicroprograrmmsd {like PACE], tha mechine
which ig imterprating the interprater interpreting
the interprater irterprating BASIC i in fact
mnterpreted,

Thiis multilayered, cnion-like approach
mire o PFnngs: the mterpeater for the inter-
preter 14 srnaller and simglar to wrme tham an
interpreter far all af TINY BASIC, b0 the pesl-
want system i fairly portable, Secondby, since
the rajor part of the TINY BASIC is programmed
in & highly memory elfickent, tallored nstroctlon
sat, the interpreted TINY BASIC will be smalter
then difect coding woukd allow, The cost isin
execulion speed, but there s not such a thing as
a frea lunch,

cur program in TINY BASIC

interpreter for TINY BASIC

Interpreter for TINY BASIC's Interprete

LIME ETORAGE

The TINY BASIC program is stored, pxoept
Far line rembers, just as it is entered from the
oanaale, |11 some BASIC intenpreters, the program
& translpted inte sn intermediate form which spesads
execution and spves space. In tha TINY BASIC
ewironment, the code necesery bo provide the

1]

QUIGE REFERENCE GUIDE
FOR TINY BASIC

LIME FORMAT AND EQITING

® Lines withoit numbers execuisd immedioteby
% Linem with numbers appended o pogram

# Lirm numbsais must be | (o 255

# Line number alons [empty linel delstes line

# Bianks are mat significant, but key words must
contain No unnegdod Dlanks

® "’ chalgies |agt characher

# X deletes the entire fine

EXECUTION COMTROL
CLEAR dalate sl lines and date
RUN run program
LIST st program
E EXFRESSIONS
Oparators
Afithmetic Ralational
t - > »=
e | £ L=
I & 3 4
Variahdes
A |76 anky}
All arithmetic i modulo 218
[
INPUT [ GUTPLT
PRINT ¥.¥,2

PRIMNT “A STRING'
PRINT ‘THE AMSWER I13'
INPUT X

INPUT ¥ ¥.Z

ASSIGNMENT STATEMENTS

LET X=3
LET ¥=-3+5.%

CONTROL STATEMENTS

GOTO X+10

GOTO 35

GOSLE x+35

GOSUB 50

RETURAN

IF ¥ =% THEM GOTO 20

transformation would easily sxcead the space mwed.

¥Whaen a line &5 resd in from the console device,
it is seved in a 72-byte arvay calbed LEUE {Line
BLIFfer|. AL the same time, & pointer, CP, %

maintaingd 1o (ndicate the newt avaitable soace in
LBUF. Indexing is, of course, from zarg,

Dl ata tha l-m!din-g blankz, If the string
matches the BASIC line, sdvance the cursar ower
the matched string and axecuts the mext 1L in-
piruction. 1f the match faily, continse at the 1L
instructicn lababed d.
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The TINY BASIC prograen M siored a3 an
array called PGM in order of increasing ling nuem-
bers. & pointer, PGP, indicatas tha first free plass
in tha array. PGP=0 indicate: an empoty program:
PGP must be lass than tha dimeraion of the sy
PGM. The PGA array most be reorganided when
vy lirws ad added, e veplaced, or Eres sre
b,

Irpman B arud deletion sre carried om simul
Lanedusly. When & new line iz to be entered, the
PEM array searches for a lie with a lire nurmibes
Feaker than or egual o that of tha new line
Motice that lires begin at PEM [0 anad 3t BGM

(i1 1) for every | such that PGM (j]= [carriaga
returnt . If the line numbers are edqual, e 1he
bmngth of the existing line is computed, & spars
equal to the bength of the reeve ik = ceaated Ly
rrovineg all lines with lame numsbess greatar than
that of tha line baing ingertad up of dows o
appropriate, The emply line i3 handied s &
special cogd in That e inssrtign i= made

TINY BASIC AS STORED IN MEMORY
by o omamary tregted 35 30 ntage

tyie treated 3s 3 charscher

S "By NP
HT N % N 4
HM<>F THENLG

1§RWEND S
\\

a carriage refurn Sysmbol
EMMUMEE MU EHMUE HECLWVENT

Thare are ‘l‘wﬂ-ﬁl.‘lﬂﬂ AT &S 30 SO

It they oecwr in the TINY BASIC system, thay
milst b caphired ang action Taken 10 presards
tha system. |1 the arvor gdours in the TINY
BASIC prengam et by s usew| the aypilaany
should repert the error and allow the user o
fiz hiz prahlers, An arror In TINY BASIC can
ressull from & badly formed statement, an ik
legal action |attempt to divide by pero, for -
gmplel, oo the g Bsuition of some resource
quch as memory snace, In any case, the de-
vired response is some kind of error message.
'Wa plan fo provida a reessge of tha form:

' mmm AT nnn
wihvare wrirmen o8 e arree num ber @nd e i3
the line number at whick it cocwrs. Far divect
statements, the form will De:

' mmm
sinc# thare is mo line numiber

Some grror Indications we know we will nasd ane:

1 Syntax error E RETURN withaout
T Missirg lime 8 Expression too sormobes
3 Line numbss oo lare T Toaa gy lines
4 T many GOSUEs B Divisicen by reno

THE BASIC LINE EXECCUTON

Tha execution routing -5 seralien in the aber-
pretive languace, (L. |t oensists of 8 sequence of
irmtructions which may call subroutings seritiem
im UL, or sweoke special nSToeciong witich ane
neally subroutines writtnn in mashing language.

Twwo different things are gring on 2t the sama
time. Tre rostines must delermire if e TINY
BASIC 1ina i 2 lagal one and determing its foam
a0 ding To e grammear; secondly, il muest
call 2ppIoDiETe ACTRN TOUTANES o ExeituDs the
e, Conséder Owe TINY BASIC statement:
GOTO 100
AL The slee | off thee line, e int=rpretss (ooks for
BASIC key words ILET, GO, IF, BETURMN, etz |
b it e, il Fimds G, and then fings TO, &y
gt e it knows that it has found 2 GO 1O
delement 1 fhen callz the rootine EXPR 1o
obtain the destnation e numbar of the GOT O,
The epaeesicn rosming Calls 3 whole ancnh of
other routings, eventually legving ™e number 100
e velus of The exprasts] in B special place, the
oo 0f The anithmetsd expressn $1ack. Since
Byary e ol legal, the MFER operator is invaked
o arvange oo Uhe execution of e 1700 [if it
exisiz) = the mexl ne o be pxecuted,

Each TINY BASK oatement is hancdlad
ﬂ'l'll.'lf mg:l'l:llﬁhﬂ ey of an L
P agrEm ggmrespeonie jo teets for the slaterment
Srscture end =cis o scesnsie the statement

EMCODING
Thee are a number of diHerant consideration:
i the TIMNY BASIC wlemigin wwhidi:zh Tall in this weneral

egory. The protdem is to make efficient use of
the bits available tp siore information withowt
lmppsmg vt by reguIning @ oo comphed decoding
Sidveme. ;

In & mamber of places we have to indcate
ithe end of & string of charscters [or slse we have
o provide for its length somewhere), Commondy,
oo uees 3 special character (NUL = 00H For ex-
mmpde] to indicate the end. This cosis one byte
P strang bt is easy o check. A better way die
Pamds upon the fact ™at ASCH oode does not
e Thie Fvegiy coder B norsmally is ased tor pariny

DNE POTENTIAL IL ENCODING

—— L imfruction beyte

sl oorting call

."H

-l

IL eddress Current

? B = =
jump
oloVZ7/] lelals /.
T & - -
fﬁ::m PC * & gives new
PC stacked

- !___.‘I__Jr, .-._-._.
1 1 {L{Ef ._,.I" ——
& []

tmde of srlry
p;iﬁl!tiiﬂ.iubl.l

o




—

January 1976 Tiny BASIC Calisthenics & Orthodontia Box 310, Menlo Park CA 94025 Page 8

on treremasion, Ve can use i 1o indicate tha end
[that is, kst characier] of a siring. When we prooes
tha chamoters wa murt AND the cheeacier with
OFFH b0 e ube ofl B ey bit,

The interprefer opoodss can be encooed into

a dngle byts. Operatlons fall lnne two distine

classe—ihose which call math s lmngiage sib-
| routined, e thoss wihich sither call or trenpler
© wyiithuin the IL languags itsslf. The disgrom bndl-
cales one encodmng schame. [ he CAL L oparatisn
have basn subsumed into the 1L instruction e

is sheswen ko b relative to PC for L

coergtipnd. Given the cuirent IL grogram size,
Lhes seems adeuasie. 1F it i3 mot, the address
emmild he usad b0 indee an array with e ML
s matr o Hood,

T B e | R D LR S

TSR wi ‘gpwgl oo s igny igin
W oh g i bew by BT Rk kbl S BAR
mgkshel peruem e snmE o mE T L B liadleed 10
el b coariie ohe L st tnek a0tk ladeid L1

Caki oy i thag Bl mtomiving sartrg sl Saw thm il o
LR T T e T P
i LA B 1o 0 L i o i vl b TR D DR
i il whak
EME Bapmsdt i Ggerler Froow o oo $ulshoe el iep Ble i @e
C R P T [ ] e ] o L
B i i s e gl P ] P B L e e
I Pyl o i Symrrs rher MATIE wres) g = mom gy P mis | ws

g apaite e b G ar E Dae ) @ e i e IR prarriLen
TR, W T W e ] o B R ey i

PRI P f oot il s d T i
B P
- v fnimern by oy e B e e e 1 Tane
NL®F iyl T HZF oy b e
MET 11y prowes maitie o fei [lrs Sisnigs mes| mess

[T Y R TR AT S PR o LTS e T T
L R Ll T AT R

AFEA TEr il P LGE G &7 AL ¥ ak bl il o e
Hotatr, vy dom e mie | Hoaan ol o e ot e e
H WA e 2l LA e A i e ]

e | an gy

RAN FLw [P s fe il i CHISEN B dwei B lies
A

LELL] Forps o e | P v e ik et SEAETE E
Wil L EVEy, R

RE L o] Camjurd Al LTEIR 8 lae o ¥ fin oPoan, maib
ALRTEF P o g e salase sl o b KLLTREN D
et il ka1 LU e kil el AR il b
i jar e m ks [ e les

L1 Fial Roam gy el WL Wi
W AER R '

FiN Firfign e Tm Wi Do sl roie tofes:

(1.1 L L AL AR L]

adn Prs'are g r=selomarm 57 &% | F by Pras marn

[ Fioresr e ifes abesrw s ol AT LTE Sp whoa o limagyy,

LT R ae logaf &K LTE w06 b e,

L JE Hiiaad L el S al &1 STE 8y opy progecs

oy Hmlnry o e sl ol MLET E By S parrent

arocar PRLEE Tt w g 18 [hag Yo ol Fop (LS TR arich 508 we sl
Y DT 0 e e P e i D
Lmiee il Dl o ey Fromi oo e

TATY Trst by wpegtde [ boter] gt Plos i e,
e s g TR, o s 0 i B ki B
wERy b e, Qi T ]l 1

TETH T P samh 19 prasess, plass 1 sgss gides iy
ARET R Juwl anesiv ot moigoban B ik e e o s
A i | W {1

LT L e e N e

BT L TN LR (T R e —

L1 Pom o 1 o o e ] o
Flaann jrsup et e aa. p—pys COE M e s

T i Iupasi i i LB

FETL a i wis ey e g e, ek By e ey, g Bsie ol
e ! Fpgvrier aw G (T o e e,

it Tarn | W P R PT sy bl el e
e

LILH ] o e W 2 i P o b v ] e =,
Womgriam Bl AP i

— -rs
T AE R DN ETOR T T TS B R,

T g g ey P T
em Tt

TE TR amd S

T e [ E ol b ey ol By FEY
L s 8 s Y P g
Fumre m - e ee—— T e
ey

Ted W LT 0, ECT i
- B,
s

"

1 B

:_'Et

TE | E R
STES) 6 L s
VRN T AT i i

o P N T PG ol | o

— N T 1HU I ATY e 1
A T ST
[ 3 -
o
L g il h_;:
1TI.|. Eh-'i' i Lnlll.-' —
Pt T g e e
L3 o WE, & T A Bl AP,
R T
Elj. JETE P | I
E E =:"" _T‘--‘lum
= W om TRt e e
F ow ':T'.;'.'.‘.:E""
- E:':l S iR
[~ [sii K. AT B el
Vam e
-r m B e
- e "o Do T RTE
Y i4=a =G T T S il
BF e
b= g T b
o Ter B T Ll PR
EH =i = LIRR T _lin'
I"I"l-l' “:"'- l-_l-lllh FIT b il
T R i B o e
i Tik
i Eui I T
[Ei] :-II LR L T :""2'.‘.'.‘1'.1'.":.'.‘1
L] PR T
N E- i g L
L5 ) T= i
B W AT o,
[T E gy
=! L] L T
i (L LW T ESR e S ot
s
A adT
[Ty - AR i ARG
ea TR BB
e rom -
w e e REETEL,
- f:"- F T
Ll 8
LEL AN L
P = i
Emi 1iee S =
2 o
[ER T AT OEE
TEMK: Call FACT
To: TST T, 1%
CALL FACT (FRAOSUST FACTOM,
Y
M T
Th! TaT TLF ANY MOREY
CALL FalT . QUIOTIEMT FACTOR,
o
AP T
FRZT: TETW Fo PRARI ABLE.
H‘TDH ‘WEE GET THE vaLLE. [
Fik ;EFI'HH Fi T INUKSER, GET ITS VALLIE.
Fi: TET F2°T" .PARENTHES i
cALL  ExpR T N
;‘-;TH FL'T | MATCHING PARENTHESS.
Fi ERR TERRADAL
RELOF: TET A, ="
LiT v} =
RTH
R T5T R4, <"
5T R, "’
LIt | 1= LEE TET
L TET
LiE TET B3, " LIT
it Te) AN
HTH Pl TET Aa, %'
[ - H LIT 1 I " LT3
BTH i LiT 4

517, 0%
ASw' X
[ ;'.Il"'
L
.
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{TINY BASIC

by Dennis Allison, Bernard Greening, happy Lady, & lots
of Friends

(reprinted from People’s Compurer Company Vol 4, No. 3)
- [ear Peoole,

Afrar o giock paeas a1 TISY BASIC | hawa the following
ipespaly i-conmfiored] commenay
1. I boeskes wseful for Liny cofm@utens, which & 31 s1enoael
7. Thezid e Customid 10 #xtendad BASIC, or ewen the origsnet Dart-
ittt AR IC, will b irked by 4 limitations. Bul 1her, ™ how
the Leta by lel
3, oy dwes 1he sdaraian s 1 word THEN in s IF smiement?
4. Some of the cormmeents for EXPR seem &o e on the verong ke, oo
My meading 15 more bassed than wsusl.
B. Lpers abweald apts thar arerhorstic auprssines ara aualusted lalt too
i wslen rbd s mion B0e parerthese (ue, Mere - ne imalici
O il il
. Rasl ramlwes seolid be nice, Dol woahd Lse up 8 ol moee S0ACE,
Probetty noo muct. Ditto lor amrays and srieg vrisbles
7. Pipsae congider acding sermioolon i@, unponed | PRINT formar
with & Warling sermmnlan mhilitey i CHLE, Trag v id e sery
usghd pne would be sery bo
B I iWPUT prompis wilh 3 gussign mark, Ssss print @ basnk
chgrache gfler The quatian M flor @eacdabsldy].
B, 1 gt alloseng THEM a8 & Snerator in @~y muiti stalemerl bine,
it jaid i IR grabersanire.  Sines §oaes ke

IF SiX THEM IF X< 10 THER GDEUE 100
are sinessy fegal, whiy nol ablow s ke
LET a=0 THEM PRINT &
o guy niber pombmmien, inehdag oy oo ke
GOTD 200 THEN INFUT Z

t4e sermnd statement of which would rever e execulad 1T THEN
wenrrhs Bon IF | IF At Bl oadTlla 0 Pk 1T ot FoF BRyERIAG.
104 s nwoges) sliossny comments sarmehow, AL presenl, posmmenti
eyt b bigh [0ow s
e posnble wia susterfoges such o

IF MLy THEM PRINT "THIS IS A4 COMWENT ™
bt Ehall wiamn i ol gayche, Maturelty sormenis moe ba hali oo
s meman in TINY BASIC, bal mmetimm Sy may e vitsl
11. Daeng a

PRINT &

HEETE 1D B2 1Me andy wiy 10 print @ Blank line. Well, gl rigit

12, Exporanlatian wd ©* would spem fairly cavy 10 pod, and megh|
e wwaaihiwehile. ;

13, By th=weay, 6l off this wi' gnsculs in TH, winT 17

[ LN TR LR |

Jurm (ay
1R} Guevimer 51
Cramals Hitl, T 90344

Biremering your Ouertinne by mumbar whaas gpprapriste

354, Weani® Thers iheuld Ba & TET inarriscakon 1o oan the THEN,
The commenty see daploced a lise. Ses vhe correcte! |L i Liow in
ks 1w

2, Emprmmrions are evalaated et teright with operator precedenc.
Thet o, 335wt 13 5nd Aot I5 To les ™, nole thel the row:
tine EEPA which henlies mebidion gets 1he aperands onte e visck
by calitmg TERM, anad TEHRM weill gvaluate avy procuset or guatsan
e igne relarning.

7. Bgreed, but tha e imlarded a8 & miliviaal yileis,

B Chren man ‘s ppnissie suner |1 snothern podion. | don't idke 1ee idoa,
Ingadantslly, hos would you smerpret

LET A=B THESR GOSUR 200 THEN PRINT "A'

Tha GOELE then ks 1a ilare & meogram addeess which botch
&5 i P L B S PORTINE G o Bt e e Uhe GOEUE & leak
whsngm siroe I lowd. Both soe islved only by kludge,
10-12. Feu 7.

13 Mayba, Bai 27K certsinly. Do belaw.

e P,

Lam thrilled et pou sfes of B0 L Suz | think that o you
intend anly to weme 3 BASIC intgrprete 1het 2 gann pymibalic
ame el woldd ba aparapilate  Weth s Eaemilter §miler o
DEC PAL 3 or PAL & tha necemary ©oulings could be waille
ar umed in nearly the ame sy wiThowl Reving to wide tha
ssotisted run time materia? that okl be mecesssry For it
wsE s @ inlerpeeler. & comrend decoder, 3 test hufier, 38d 3
line sdeier wiiuld b Aecemsry sad 3l &F This was up a good
arvrui of spece in meEmory

I you sre swere of all thess thirgs and il plan e Sewtlap
en IL interpreter, than | suggest you slerl s DEC oic with 2
sirfuple yymbalic eddor as the beck Borm of the eiseprars  la
iy sy v eiloer @ JA00% increamm bn develoneent ann g
gnp speed Jacvoedieg to Detereetion's cormpeeison of interereters
i et galen & whose Tunolamenitel 3illeande & me on line ssicing
capEsliy] . Once e hid bees smplarmetsd goud VL i3 rormeng
an @ pEdticilar Gysmen thinn fhe desslapmant of wile o et ol
all w6 groetly smplifiec. By spqeetay 1L yow Pae wu=msied
arde the most loges ord sasest woy 1o devslop § complee
librwry wf interpreters. in aoditon 1o BASIC, i i ey sy o
write sferorelers o FOCAL, ALGOL, FORTRAN, FL 1, LISP,
GOBODL, SNOWBAL, PLIm, APL, gnal e vllng eudtaem inbes g ali s
iprird ™ The pade anll which oo sesuicd weive o Inng BASM
wroaremnl

As | poinved oul sariier, sl these [oslores take wp meemry
wpaecr @, i wou Seee pointed ool ran Birme o ruch saws . The
vy aound This is o cheFir the TL comimards in assemibdy Lan.
o= shrautinet S augmbia Wﬂl’"‘lpllﬂﬂ FiLEr P Fbed aa
collz wo tneea subrsobnes, Then tha peed for e [L inesrprmne
#5 8 Tum time soace and time oonmueTer s Mo ioeage Aec ek yE
ICHE. swmbahic assemmaler nalers. H.'['E-I_-I"I"fl!lm Cinig oy raacEeng
i in lew thim es meevees! ]

In plncel whehe 1ima Bnd pade of g et S miich of B pres
o, | igias) e abdi Lon O eh W 0ed uil hersdler and @oeiy
schiszuer 10 allaw IL 0 DE ussd 35 3 Smipitted and peines
TI¥ESHARED rystem eratlmg mary users 1o ran in an imber-
prele il use more then ane inkeroreter ot once. Mulhdegual
e e wvsiEeme presia iy ey gualiphle 1o thoss whio hwe
a Fighepesd wsapendg oisk, drim, oo ylriual messary, are s
tvalistde o the aser who has abos 16K of meémory and & method
o Bty Liidupeg rplepreders m o fo mam memary from che
outwde worid 1a paper faps Taade of CamElle wyslern is Dhe mee
bewt o e by, :

laahore, IL & | suggested. iniis minoe oages Wil o
et ful 5o fiware ceve’ oprment amd; and o ing Final, mosl oom-
plex stages wapai peged @ @ Fundi T tyslem of uheard of
AN S
~ Whaye heeng frgm unothoml sources that godion oy
e erpaeter ar campilsy FaGgueal biv rmar y s o weriie and
debuy W the aint of use |if ong man works the job would
rageane 10 years, o 10 men wark o wsguld Leke gne yeark.

Bircs i i o bie enpecteel as the inital deeslporet ol (L
anl perim | hirce & general (des af ta e culsfae ol POC, vy
should hava IL wp s ranning oy e next ise 2l POCTH

Ar this Time | souald like o recuest a fom reprints of
the srticke dealing w™ IL bt | wafit-to pet somie help
fram SRR N M Pl i1 petiesg e B meEnaned) e
Wil g on poue 16K PLP Bimosem DECTAFE. | e 1o
Rach iend iy copy of that isee 18 sne ol the people | e
been tryereg (0 gel oan Fis proect asd e has s reTuroed o
o me. Sleanwhile, | seed the eich 1o ' egin eetial work os
e cneer s D bt COTRRE S B EY AITH TN el 0N g
i . Eeeugh POC. 1l ki e jussied s weil 1eoard
15 ThE dewaln et

Wi lham Cattey
10 Peguat Hoed
Vislewlord, Ot OGEG7

Thee IL approech to implemantarion if guibe standard and
datmi buck jo Schorre’s META I, Glasmin's Syntna Machine_ apd
T ety Coergalers, 1F wes widely used w he Digitek
FORTHAN (pilam. Wa slis sl “stuimble” oo 56 the Trchnsgud,
vei Clueas {1 welth some deliberaban,

W are right ™hat a syenlsebe snsmbier cam be ursd sinthier
o ddkesnbde the persdocode inte o appoosiess Todin o e
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expangd The fnewdemde inke actval madhine ratruchbons with the
allursdent cosl im 1pace (end decresie in ewecwtion timel. Cur
ol ln @ arrall, eanily trassparioble tymem. The interpretive g
proach seems condistent weth this primary goal. We sre uuing

Wwe bivtal BOED wwsraleler’s macre lecility bo smamible g
pirudocoale,

I germmimly sgere chnt v = relatively cady (But et sempiesl
to emapdemient ather Langaigat vung the |L ssprasch. From
the wiets Wandpoml, provided he is net compute bownd, there is
iitele delaranca, InTargratecy ara ofsea & BT moos Torgieing
of errods drwd can gioe lsiter disgmoatics.

In my exparsencs, yair Fgore of 10 mas yesn i high for
neme Lsaguiaiel sid low for athere. A Rguoe of two 10 four
PREA-RLT o (eddally e soourEes, Bl That Eneludes
Bocumdntation at both the implemsntation snd user kv,
Good kack e yeud s plemardation

e | i PO oy pdEpeation of i [TINY BASIC IL) for full
wse Thial eerLain commandt need sirength éning, whike some rmigha
B drppasd, 1wl hapefully be comeng ol with thet oot ble
riiend licaliona, Coneerp I'"I My =00 0N § Dl Irade-af s 1 ahink
an pisEnbiad vertian would take e space, sece each command
A Deghel 85 p SalOwime o'l in 8 ooy am Teld wp al roulines,
whille Peg artirpealar Aesti &t Dorsd Gyatam o tha hekeround
whigh, uince if & inlerprstne opfosl iaken up wWace,

P.5. You riwsed vy dlluisen 10 ssembler over strictly ostal o
Fign s mal oo cotled |y Fasming ves Daobolkdl 1s DEC's
FALE sHemBle 182 IallEwnng svnles |3 reesel g make [he mes
efligaend uie @' ~gulrs clling

TETH=JNE  [jemp tun saskiriaut ane indivect by vl thi locatieeng
! XTETS
The anamiblar wagevs the binary 25 if TSTH were like a 2451 1007
J AP v pulkn outene ingeetily oa VD0 iregusting wory vory Line
519 R B DU N0l A SN0 B0 B audst)

I 'would be happy 10 resolve sy queshiom regand g come
pilers vt pierpreiors, (Datamatinn did an srbcls on e writing
ol & wengdarg] iRgr i everal bamaia ey (L e E T R
Al manc had <wn beng | Willam Cattny

Tretsi pre wivasal different varsetios of snfarprafere. Onie
i dimaly & tagueescs of pubisuting calky, Anather 1, &5 you
sl & Man &% sactca 1 irfaranes to subrouting calls. Wa ars
conzidering a drfferent organidaties where (B Sl agddimie anad
ieme sdditsonsl inlarmaten it packed inlo 2 single byts. Thi
14 g et SEFATSEY ¥ 3 FH BTy Genlsrvaman on by ol the e
of the code me=gry to decods The pas ked isvpruenon phes the
wizw ol iha ancoded insiractiond o pmallar than the tioe of a
mgre iinaghiloiwasd encading, Thas ramasad io be soen,

i guaas | dudl miss your point on sssemblers. Mowsver, let
me assere youd that | would newer sdvocate making ioFwire by
pragamming directly n bes or nary. Eren an assemblar
spemy camberiome and ditficult 1o me: | prefer 5 gond
ysterss languege liks PLIAAI

Dwar Dwwens and wiher POCar,

Ty vy st crrily joemidad lerer | made Ssome comments
shout TINY BASIC. Here &= the sgseis of 2-3 days woik and
FRemkeng sbanif ol Inwieed ol howing sa imiersdetue 1L, | Ehoes
g 5k ol up 8% deleled 23 poagible, ther hawve pacohe oith diffean
Pk, Dol @ sate ool s, g pEeipe m spch IL snstiuctian.

1'% riat cmmivinees that the way veoubs falon mone s, arad 19m
BB 10 DLl e RaETe

Thaere are a e0wpie of chamgss in the sywiay From your pubs
lishei wariade sepdd@tR Commancs bram statements, add tarminal
mmma o FRINT, @nd regtod |F THEN 18 2 Bne nurmiber [impissa
T

The sermantics are separared 0ut from e syilexin IL as
much a cossDie.  Thit thoals make it aatier bo ha ol abaut
whal the petulis of gny ghen synese uractene  THIE A most
apoerei in 1he TET irgirscons, and the el'mination of the
MAT imstruction. That one i parbiculds was 3 conlusion,

Please et e kncw o this e with wfal you'ne doineg,

I iksn"r Bdud & fdind vei—1iee, ol money - evenis it
Jahn 5 ble
&1 Dwvewpoit 51
Cambiides WM& 01140

Bacavien of spacs limatagiom: e have nol been sbis §o
pubslivh all of Jokey Fakile's warsion [daleci] of TINY BASIC,
Wie 1l prabably |nchude |t the et vous of e TINY BASIC
NEWSLETTER. Limited space requires it 1o be in Pnd issue.
B seperateng tha Pyntas troem thi sermenibes Pe hia
produced 3 langet and posiibily simpler (o wnderviend L.
Thers are mows |L nstrecisoed 3o, | b, 18 Fidullsng Wy abem
will b largar, Purifar, the igesd of suscubion o romighly pro-
gl 1o the sumbaer af IL ingsirecion [deeoding IL =
il h, browilll b alawing,

EXTENDABLE

TINY
BASIC

SN RISLE

FITEFRMEDIATE LAMGUAGE P QS0P Y

I ikl B4 TR Ry iAd e reeldd Py ol g bees B dadfoile 10 seinl
rrigugh vhal BImENt S8yt il Lo oBe 28 0002 Th suaDasd 38 b i
argle meching Bngnsg epireciee. o wesll aulrnctsss.  Rasdo apen-
g o TINY BASIC, 1w shoakd decr s b de, Bl al (Fe iEmtruc
Here an b 15 Theper g Do ot” |00 Wl g, 30, el 1R fopmady i
Bl P R AR Rl A AR e FRPIRRL T el Pl el
wou vl B apriee srenrs b B peedel sisls e puiteg the bre sabrar
Ean vetier AL ning Bhe pesgrams

Mud saleaubean ETMT, EXFA, <pe) oe recomewly cal efl, 1810
el i 0 o gy smklvavk wneg slacked, sl chr sliind dets munl 1=
msckrd Thin rmm gt o) s guarkly

FEYMTAK fge Josn Mible's vevaee o VIMNY gagic

CPRACGRAND <[ PLINE yal!
EPLINE}: ==\ NUJADE A} ETATCMENT D
LILINLY, - {COMAMAND) | {BT&TEMENT
STOMMAND? .« CLEARDHLIST I AUN S
CETATEMENTS == i3 |
l,l‘:‘lvnlt}-qlm'hﬂ
GETO Fure i
LR £ B XFR
PRINT CEXFR.AIST ¥, lehigR
G LR FELOFS( EXPRY
THERETATEWERT) B
ISP VAR-LIET FE
RETURN 0|
L4 T
RERPELLEATY, « ICRIRINGE CEAPITY 0 [ ETRINEY | (FXPRY ) jo
WETRANGY = "LANY CHARY #°"
CAMY-CFARTD v gy charsoes $xoepl ™ @ B
CEXPRY: - & | = £ D{TERMY | {4, _1n[|q|u;;-¢?
ETRAAE. «f FACTONY || alddralTony e
CFACTON S = Oy |  kOBEERT | [(F My )
AR LIETY = (VAR Ve Pl e T
dvafn- = & BF_ YIZ
AMUBABER >« » o DIGIT % € DEGIT 3
LOMITH =8| V1 i | @
SHELOPY-w (=¥ €0 Fieiginn|w

W 8 o Al pheacter
H:l_u-dlmqwnludlm
[ EDER! LA By ders al progem me s s Sodc l
o8 it brvd brp bl ol e ]
BT g tagh ) o A eires
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Dhear M, Albignn,

| wadd il i haRela iR o | ey BASIL Srfels in 0D
Yaur iseas seem quite gaod, | hawe @ fis Guggetinnm reaganiing
wenee UL gpeterm, | hopa | o not bedng peese mmoiutng oF aie-
PlTure Wil Ml Undsis | masnde dood v, youw |l enoodsng

sfieme semma nadegquate, For instance, IL BAPs messt e cags
ola of goirg wd  snd down lnoe 1he curreeal PC, T meees

lotting ome of the 8 remaineg bits ol the 1L Byte s 3 dlgn
BT reculting in 2 mawimm PC chenge 0! 30 which =5 nol ade
weEle i marne aeeen, e, The JMP from st sbove B17 Back 1o
START. May | sugyen the foliwing wheme which B basod on
2 bytes per 1L smztructaon:

Sk ML
P CaLL TET CALL "
ﬂHH' “:j:# 2!1' |:|::|:! 1 Bad Iwp i
"l"'p'"l'. "I"'l"l"l mi “"I': idnd byw
wlhary M0 o & bai o1 high paet of sddvess | esurne upes T
hitts are 010}

WY u il H Lkt o Vv e ol sclcl s
The complete addrems being DEXYY '|"E. Trete s dneieds ropd e
ek the catens sideeiated wilh ihe L s ML st etons,
Mote thal if ® points &0 3 tabls with 3 Thorad aicrem, you have
I e psas — vy soRie utes onky 7 bvles weth Lhe same basic
sl ormatean,

Dear People a1 PCC,

| hawve a cownle of comments on Tiny BASIC:

5S4 gaye TST 57, but 57 got left sut. TV 4ave TST on my
paper winch | suppose dhould ba TET T2,

What is LIT and all these “'or 33007 ! When are wi going to
ghart puliing same af this into machine code?

Sinceraly,

BOB BEARD
T530 Hillegass, No. 108
Berkalay CA 94704

Soon' Ed,

Dear Tiny BASIC Dragan,

Please seratch my name onto your list fior Tiny BASIC YVol, 1.
Enclosed it 8 coupon for 3 chunks of fire,

I am really enjavirg my subscription to PCC, especually the
artechi on Ty BASIC,

Somlay | am oomng o build an extended Ty BASIC vhat
will takr over the warld.

Bavically wours,

AON YOUNG
2505 Willwen, Mo, 144

Betheny OK 73008

| g wepincdren ghaw This TST charscter uring. bn my
mplementation | an wisng 1Fie b leesing achiegus; [Fe 17 o
follcwn 158 TST Eniie jaaer  immddinbely with s = T Wt in the
Lk characier.

L. m} IST  fald siowei i Q40008

o
Bl
i}
O glae TETL, THTY, arnd TETH IL s, #1 syipmaars e vl
ANL MAsELE TaF IRE RaTREJLSF t PaLYIAE BRE 2 384 Aional byvie
for phep fgil @itdress, A1 heast This is Poo | am Bandling in.
| am baaking ferward ta future srticles in the sea.
Thanks sgam— ki up e gona wirkl .
FE5. | am co-pemner of an Alter. We oo oriling our Ty BASIC
i Baudat 10 Pead our Madel 100,
Hishard Wnunple
T Chevman O
Twinr. Tw. 15700

e found the seme proldem with the pelblished IL inter
peeter, We salved of by deing & Bil of sesn sigeadg sad mtra
ducing & nev opratived odd wivich does jumps relative bo the
wiart of the program, but hap the pars beiso sncoding. Wour
mechemtention wil, of cour s, woe b, it fegise one Fak
Ioybe per IL iribructsie, may e haider to implement an soms
machings, and fskes moes cls

Wie are wilng thie 1ame che me al atrimg lermnabon lUE.,
wiing 18 parity bisl 25 you aee. |5 ssnpla, axy to e, #nd
aliffaculi ta get ndo the amembler,

Tewmd Sie 3 Tow Errars Snd avereslige o b UL Ras ey
A in tha incerpreter you defda’t mentinn, Ses the sew
lathneg i thin Hiue.

Gaood luck, Hewap us infsemed of your proges:

Linca rha lst i came aef, the 1
cods, macro definitions for sach IL in-
wiructiovr, & Subvouiing scdress mble for
m# azmmbly Bngusge roofines thar sxe-
cuhd thwe L fonchions, e acssemdly Lne
guage cocle that executes the fL func-
tons fall except the TE&et arithmetic
anet), and the IL procetsar hawe OeeT
Sufiched of DEcar LEod I JoUrce Tarm.

HOP TST, TSTN, and T5TL now do
branches +32 reiative to the corent posi-
tan counter. IF the relative branch Geld
bag & rero o O, iedicating & branch o
“hera™, tha IL processor prints out the
yNidy @fror mettage wath the fme Aum-
ber, The ERA insbructioo thal wees in
oe ofd IL code no longar axisis

[ 0P and FCALE e waed becouss
the ikl 8080 asesmivler wxey JGP s
CALL a3 manemocs For SOB0 wndtroc-
fons, [P and ICALL we foblowed by
one byte with an wunsigned number from
O I55 Tha is sdded to START o
oo gn indexed jumg or catll,

Berased
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]
J  INTERFRET IVE LAWODUAGE SUBRDUTINES cnrrucfed
1
al i TINY BASIC IL
(i1 ] =7 R 2P0
ICALL TERE 2PUT TER™ ON AESTH
WED INEGATE VALUE 0N AESTK
HOP El G0 GET & TERM .
I i
Ed i T5T Ewl ITEST FOR UnaRY “+" i ATATEWENT EXECUTOM TRITTEN 1IN L (TEILAFRITITL LASNGUAGER
a1 Fad Ot 2@E0 i TEES 15 VRITTEM [W BAGCRES FOR THE IWSCL INTILLD Asped &
E811 1CALL TERM IPUT TEM® ON AESTH : STETEFR USdAd ISETIL"S ASSIROLIN.
Elu T5T EZ JTEST FOR ADDITIOM I e TR
(u].] at QR 2Q0n 1
A 1 JEET SECOND TERH FEARTI  EHIT FANETIALIEE
CalL TERE DRALHTI HLIWE ITAITE & CReLF
A FPUT SUM OF TERHS ON AESTH CEs UETLH IVAITE PRISPT AMD GET A LINE
L El ALBDF ARDUND FOR MORE THTL 1 JEF MO LISC WUSDLE 4D CXECUTE IT
i rusAT §IHSEET DR BELLTL THE LISE
L2 co JLODF FOR AHBTSCR Liwd
Edu ;:' F". on i;::“. FOR SUBTRACTION WEE i NINIT SEHITUALIEL Fod CalCuflew
= i
CALL TENH IGET SECOND TERA [
A1 JPUT BIFFERERCE OF TEARYS 08 AELTE : STATCHINT EEICUTIA
HOPF ] JLGOF ARGUND FOR WORE STHT®  B&F i IEHESE Fom *LET®
p i :-ﬂ‘ -ll.t #T¢ on auee
E3 HIS CAN BE EECURSIVE i ] TENEGA IF HO VARIANLED
. i nTe ITHIS UA smr 1T B2 TEREGR §F MD ~w-
‘=t O PR
i 1EALL  EXFR IFUT CEPRESS00H 84 ADLTE
i BUHL ICALCH FOR CE Lisl TLAREM&TOA
TERH1  ICALL  FACT FOET ONME FACTOR T IFT WAAGE B ERFERKCEE 1T ITE TR
T4 18T 11 STEST FOR MULTIPFLICATION . w IRENTINGE MERT Ling
BB "= OR ZPED L
IGALL  FACT FEET A FALTOR s il b s TR S
WY FPUT THE PROCUET ON AESTH - b - AR
WP T JLOOP ARQUND FOR MORE 13 T "0 AF BEEG
1 IEALL  ExPR JOLE THE LAHEL
DEnL FCHLCE Fém CR LiWE TERsiMaTOR
Ti ﬁ' g ;:I:“ FGR DIVISION ‘ —— g el By
ICALL  FACT JGET THE QUOTIENT 1 : :
BIv JPUT QUDTIENT DN AESTK 't h ;:1 5:'“_"1::.::'?- @oivd’ . FAILURE 1§ &N ERAGRD
HOP TE FLbOF FOR FORE TEARL  MFLR pewf LrPREiEiom ow afiin
¥ ::l JEEEER FOR EA LINE TERSIMATOR :
JSANE REXT LIME NUSSER DN BaSIE TEXT
'II RTR JAETURAR TO GALLER , R i SEEEEE T THE GARE.
I 1
7 B TET 1 JCHECE FOE "FRINT®
, . PRALMTLT T Ok SBBE
FACTa TETY ra ITEST FOR VARIABLE B 5T 0y JOBELE Fé@ "¢ T8 BEEEN & §TEISE
IND IGET INDES OF THE VARIABLE Ta L ]
FRS JPRINT THE Dara IHELESER iW QUETER
rer H:u Fi ITEST FOR NUMEER B i i ot P —
L] aRL ISPRCE TP WEET BOHE
Fle TAT Fl JERROR IT ITSE WOT A "d* par 5 §G0 PACK TOR FORLC
[4]<] L] 'lr W t--u BEa oouT FCHESE Fdd CE LINL TIRAIWATOA
ICALL EXPR FTHIS IS5 A MECURSIVE PROCESS ; HET FCONE IHUL HEEE LIWE
i i
El# TET FEIl FEVERY "(" HAS TO HAVE A ")° SEn TET 5 ICHECH Fol "1F*
B [T T LtET GA RARE
BE i1* DR Ee@0 FCALL  E¥FE FOET FTHE FIREE ERFARiET1SE
ETH ICALE — WELEF FUET FHE AELATIOWAL SPPLAATER
i ILALE ExikR rdET TRE fEfooe CaxpmisEiom
i Edia Ta8 EL ] JEHECE TOR " EHLs*
] b rukt.cwt om depa
Eren FEF HOT TRUE COMTINUE MINT LISE
EELOPs TSF ER ICHECH FOR "=" 1= ETAT  JLF TRUL FRESLES THE RESE &F Tald Liwd
=B &' DR 2000 .
i
LIT # i TIT E1T JCHEER TEk " EdpEr
ATH = CIT T DT
i il BCALL A JEET TeE vamikEEiy jwmEEx
% Eruym JELT TEL WMUSHER FRIS TRE TILETYRE
el 5T ':“_ JCHECH FOR "« BronE JFUT TED | VALUE BF THE VAALABLE L¥ ITS CELL
< DR E@@0 TET LA §" " WEAME EORE DA
- Ly s "lw:- R FEFICE FOR CR LESE FORAdRATEE
E?‘t ;" LR EARO HET SCAHTIRUL WEXT Limd
'
HTHN (]
3 FIE T 51 513 JCRELE FER CRLTURS®
: T RLTEE W B SeE
Rie TST na JCHECH FOR *= poML JERESE FOE ER LINE TERSDHATOR
11} "s* OR BRA0 LIET IRETUEH T8 CALLER
LIF a :
RTH EIET TST E1TY FCHICH Fai *EHO®
I 1] TCHT, DT AR 2EEE
(1] LIT ] . riw FLb BACE 7O COMTAOL mOBE
RTH
i
F San T BiE PENEER Fam FLITT
L] TST Fa :-.t LIRS FTY oW mEn
BB Wt JEHLEK TOR G LINE TERSIRATAA
TSt RS o Mo LA ITAPL BT THE BALIE FRIGRAR
o e i wET FCANTISUE #LaT LIS
LIT 5 ]
TN 1% 5T 5k ICETLE FER Rt
- "R, CHY GR FEED
I BOHL JEEEEE FON M LINE TERRISATOR
RSi TET na nxy JCONTINUE WEXT LISE
(i1 L1 :
LT a FTTT i L1 IGHIEE FE& *CLIAR®. FATLUAE 08 &b Expbed
RTH L "CLEA". "R Dk BB
i ] 5 IJFF ETAET FEEimiTialiTE CvimyTEiwwi
RE LIT & ¥
BTH waw
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Decernber 12, 1975 st

Tha Tylar Branch of the Morth Texas Computer Clubs i <till fawing
fun with Tiny BASIC as you can 523 by sxamining tha print-out that

Qo030 PY PLIFE WITH TINT MEIC EXTENDED®

foilows. We are now calling it Tiny BASIC Extended after the addi- papaa po mstzeeg) LERs b
tigry of FOR-NXT loops, DIMansion statamentsarrays, and a few ﬁﬁ; I'I.ﬁfnhn
other gocdias. The LIFE pragram was written by David Piper, a 00113 PE**E PE "FHE RECINNNC=UATT®§ PR*®

high schonl student of John's (he teaches at Robert E. Lae High 03185 LET Bifaz

Schoul], Davicl is working on KINGDOM auw-aae can hardly wait. 99122 FIA S48, 91, HIE,B)
; S350 FON J:l TO D
Below are a few comments about our gystem and Tiny BASIC that  ggaqa Fon 161 To B

iy D of InTerest 0 Wour resilers, peia |-1ET S{lpI0E LET HEI 0029

1. Qur Attair 8300 is interfaced to a Mode! 19 Bavdot Teletype 223150 2L =
at Joha's and via modems and a leased telgphone line to a Moded 16 go17s LET ssakl 45310} R AT ENR
Teletypa at my house about 14 mile awey, At present the systemn gg}gg {g: ﬂg .EE 2 THD DLCIAMTMC-wART
is strictly BAUDOT -no ASCI conversion whatsomeer, GODa0 TH ¥ ; ;

2. We ust a Suding type cossette interface that has been very gg;lg ]!-TEI:-] :.I"' 1 G0 To 220 tE
reliaksle, 4K bytes boad in about 1 minute 20 seconds. o bgl « 3 Y 11

3. The Tiny BASIC Extended takes sbout 29K bytes of gﬂ_ﬂm ]fFEHIIJEﬁ vikii rprerivivivaNi RN AN
g ouzaG GXT 1 s lﬁ

4, The storage format for our Tiny BASIG i a8 follows: Qozan FRm* *s
2 byte statemant laksel - 1 E_rgrlz length of Lext -urlluliilqu'.l-_' Leml -'@ ggg'—;&g F‘F'gﬂ'l:ﬂ‘.ﬁ TICHE"g CRMERATI (28 T 3
The staternent label range is 1 to 65636, The |En5‘!h of teaxl 0273 IH D
byt is wsed Lo speed up lbel ssarching in GOTO and ather ogado PRYW
branchin gazEs pa=®

8- BOZRT LET 510

5. To conserva memary, we have shortened some commands to pozgo e i ddrdare
Lwwcs oo Lheee betlers (e, PR for PRINT, IN for INFUT, MXT far gggﬁ E“':-FH' HATTAON® SESFR :
MEXT, etc.). 03302 IF F 1 9 G0 TO 503

G & 3 is used to weribe multi-statement lines, & "1° iz used to 03338 MO "FOPULATION EE.EEEEE:-EE mASEND

2 & . 1 - 8 L
suppress new line outpul in 3 PR staternent. This allows continuing 55557 T8 ZPEFELs (TaR 25587 bl i
iha naxt PR on the same lna. The ;" provides one skipped space in 3215 LT Fig
a PA statement. 0328 o0 EUh 3000 reruLsTEoR IF 15
: ; i M350 NiT E
7. Functions currenthy on line are: . BA1E PR "HOW RANY MORE*{ISIN CEpRve
AN +generates random numbers bevseen O and 10,000 dacimal. 03335 pa=-
TE [exp) + TAB function in PR statament produces a number g‘ggi_'j EETEE:IE‘ Egnpmm sarad

of skipped spaces equal to the value of “axp ™ an arithmetic B35S G0 TO 200 T
ERpERSSOn, 23000 Fod 1:2 TO H

H J Ta H
B Memory for arrays is albatted from the top of memory dawn g;g_-!g IE!|E g:.g

while the program builds from the botiom up. If they Cross, YOU 08T gamsg LEF ReGEI-1,0-1186 ¢ 3= 11AE (TR E - 13EELE= 1, JIRELTEL W00
BrTOf messame, Arrays may e 1 or 2 dimensien. Max, size: 255 by pooss LETSMESC1- 1 ME H-E{LJM II-I-'-:II-LJH'I

65, ©5110 IF SeI,J3 3¢ 1 £ T2 5160
; : @5i23 IF W } 1 €2 To 5130 ABDATI 3
2. Hara pre some BAUDOT eguivalances; QS50 LET HIL.0148
= laqual to) 05:40 L4 Ta 3210 PEPVLATION 15 iz
: b @51%2 TE N £3 3 G Ta 5200
ki > = igreater than squal to} 05160 LET WAl 000
;== {le=x tham =qual osp 05170 }]E ;I:I 1310 T w0
o510 18 1t % 0O 'y
. s it el de) 05209 LET (L)1 PR
& +{plus| PS5 LET FiF . b »?
+ ' (times) Lol BxY 4 X
Parentheses are also used in arithmetic expressinons. The System Ez_ﬁg rrE;E % it T0 B
understands the difference by context. 0523 FOR JI1TD B » TR B
) G525} LET GOLJItA0L4d0 .
10. FOR 1-1,1000 DEP&0 LET KiI,.F120 FOFRATION 15 22
MXT | BEZHY MXT J :
END tkes about 1.6 seconds 1o execuls. g.'i Eﬂgg g{; I
11. The clan §s used a5 a Tiny BASIC promgt. 42 5 & ’ 1 ’
Gsodo Fom Ji2 T H PR PED
12,7 |5 upsd as 8 rubout key and two LTR" keystrokes are %EEE’;E I-"::,; ::? o N L P
ueed to begin a line ovar {LTH and FGS are keystrokes used 1o tensn I1F Eeg, 0y 1 1 LET Ryd FEF
clhiange s in Model 15019 Teletypesh E&gn{s ?::;Tw'}n o N ik !
J . 5 BRI
11 ".-'Iu-:!et 15/18 Telatypes ara great machines and wa have QENED Tow iz TO N WS AN RSE ¥ 3
proved their worth to computer hobbyists| Eﬂg 1F ::;1 J'] 11 CAa To §l00 ST &
Thanks again for your Tme wark at POC, we rermaln BEASY l:.:| -[-,;, 51”. st
Yaurs Truly, B5103 F1 "3 PEREAT 12
o110 RET 1 3
4120 PR ==
DICK WHIFFLE  JOHN ARNOLD 06133 HET J gty
305 Clernson Dr. A 4, Box 524 E:;g EE;’SH“ : .
Tyler TX 75701 Tyler TX 75701 % ', .
rar

NP WANT T 7 @8
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TINY IASIC, EXTENDZD VERSION

oy Dk Whiggabe (203 Qb Cr., Tylee TH 7BI00 )
% John Arnald Aoste 4, Bax 5-A. Tyle TE 75701

NTI0DWCTION

The warsion of TINY BASIC | TR pressvied hare o sas=d on
e design rted publistied in September 19075 PCC (val. 8, Mo 2.
Thee Sif T ooy wiess they el pre soted Laebows, B il s we
shall enisgvor to pressil sul lickest informatien 1 brisg me sysem
wo o mn el orrgmats w0l o 1z Alss 3803 Included
i aan el listing of o AG0N wermos of TiNY BASIC L X TERDED
TEEL 11 susseguen) issuns, strusturel deaildwill be aresmited
along weith & sowrce |iing. A Suding 1w pe EnssoTE 16 Now ivaililxle
frarm thaautsaes [infsrmtatn 1o fellon ), We weauld paaly -
AP Acie e warre ) e el su g e ans Trom ralderi. Linllke some
aiftware peopla aul hére, we hope vou Wil fadld with TINY
BAS £ EXTENDED s maks it lwes Fiey|

ABSREY LATEYN COMMANTD SET

IR AND TiX STANDARD BUS:D
LET LET
FR Iy
FOTe GoTo
COSTE
ST ?uu
T IF
IN in o ]
15T re @
i | o
g - WEW
: S1%E
“TIM DIMENS ON
- FOR POR
T HEET

“CLEAR in or.ganal IH

IEE. ~= Nl LT DIE¥RERS FHEN TR
1, TRY syetsa prospel ip o esdon "M
2. Slotrmont lokal wless 1 ke B5535,
S frroc correction durang liow sokria
#] fuboat [LICTT 1970 b decste @ elarurier, Prists

aBogs .
SF foerirod L (Eess Fesd ARG Okigl S Sdeks PO e,

L. I Foid asmmb - Vocmingk ban of s s L o L I R
U BPALY kayatrabi, KL sther Gepmiselies s G | Qe pape

Halvar=F .

fo TH Bwtewsd) A Geild L sees Fov oo apes e ol s -
aecvimglac. 1 EAACLE Bkcds  J oewe ar saLseles
wi the gan ol & liow rovprspeas OF sl LF ILoss Wasd),
o ebip a2 L, use Pl g akgall,

. B Biriewsi: oo e W dleewisml sTEpy PRt
e gy mag ey B ey i

[
BB - 13 L= Tv-3
Rt PLIGE RS
ey e laldes cad b wsed s Lhe smas merosr g andinecy
o ikl

T FONwesl OX fiatesepie) Step sual e L ondy, [terwlive
0 Mt s ATRT 4§ 1o i s ealrie
1] L o 18 ATT
indming. S [Sacgls, o

Emmgpls & LD

J=1wi
IT=3* Ael
» = HIHT RO0I0 & ¢

=

CERLT

L
Eud

-3:1:1-1:3-

P

8 For oolaostlgs of 3% ass m. §;

B, Iwalakls Pusitienai
of i Bancow pusher pawersier, Rasss 04 k3= 10,000,
B sgmcat peradstad,
W BBl Tk fﬁ}m in & [l sletonet, M2 prats
o st ol IF # squnl s he wmlos of opreaades 1.

T Thi dollsr pign oma b wied e v le palElpls hatanast Lisap.

Brearspdia g 1 aiE i
20 LET LAR{pe) jRUSED

Ban matvy so I ptatleesal; & *lales® semaitios Tronafers
P T L TS T —— Ay Phas Lo LM 40 of

‘TE ma, Ty b cheioed slstimars el b bs
iy malerm @ Viree® swel’s tas i@ ome st ared

B MR e v Cen il sl sl Lasme T
:] 5y Lasts ) Fesedy 6 precra
I s Dogte caly slatede: lalellsl &
q] T b Cle D1 al) slaleserts lotvess Jabils o aed -
amokamien,
L, {58 Gusaid: OFinks 90 0oLl nmbers spusl ko

B Rales wof amasey Irkes uisl By Swrmeny BTG,
k) Hobker of mecssry Lybes resainisg.

Fota: Mooy steeays eeloded snly after FlPel sosssblen
af praman

B, FReacoidiny Frenveas on CAomatias bties dowe G remsatts

Bhould teanin ab OVERA (AAULR efhns) Gsd tdutblms Lar
EAreds winfad et - —

& (i of medram)
t:iiim {i-shlmi of widiewn)
O courda Trage cEiiEsklE prafr e ahieald o lisdel
bacr &t 033250,

INFLEFGT W TR
Lo LT s B TR
Ly Moe, Mopege (579 Yewkimma] VURER TS BT
if. TE CIERRE L GOFITT

[ F g m"""l"‘ Ladl ol s

= if enr apbes e me ARG B Feaiter il e in the Peet LE
Irie o oeoneT. 3 ¥ F csn s ussd fer
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Eslegpsl Pragram Faguirewsnis
1. fystsa Esiry Rowtine —

2.

M3 1831

(el 0l

i vawur an LLT B
L n i) (=]

e s skl

oDy oL

Tes pisck poim=er (5F) mert nobt ks is prolecbs] sewry.

T proi dsaires 40 relocals Lsa OF chaspe he

Vmmak laoe dmcerd lawdya

iag

;i' miglw;mam{!hm
oL low) and 36T (3F Righ)

Sretm Aecovery Rowtine —

L

Ingy
o
L]
o0

Inpic Swbrewtine) Four lsput eMbrrutins ek begin st
COOCM). Th sbould esvey oul the Pollewing Funelushs s

&) Mowe as AMLL chezesber fren Lia ioped device te
rogisler A, The L85]| cherecler shesld e righl
Jesmbkifeml Lin A wilh Porily bal squel Lo oores
Exizplal "B h.r_purnlm“;-lhiﬁi.

Il} Teal P KIC wagpleoks (MSCE] ]"I"i'_a] el Junp af
true 9 DOUDON, Dugrestal iRriantloos

& 4 &

T Pl "ESC*

17T

1 F

e 453 frevem foicy howtine
<k k]

EXECUTING TBX:
Simgply eoumine D000 and place the computer in the ALUMN
miade. & cabon indicates the system is operativa.

ERRDR MESSAGES

The farm of error mésages is: EAR o & where o is srror nums
bar, and 2 is staternant nu mbar whers srror wes detected. Labal
OO0 indinates arror ocowrted in direct execution.

ERROR NUMBER

1 Inpat line tno long-excaeds 77 charnoters,
2 M in overflow on input.

3 Hiegal charocter detectod during exooation,
4 Mz ercling cuatstion mark = PR literal.

B Arlthmetic espremion tao complax,

G INagal arithmatic axprassian.

Fi Label doss not exil.

| Division by rero nod permatted .

B  Sumigutina nesting 190 deap.

RET esscuted with no priar GOSUEB

11 Ihegal wariabis,

12 wnrecod| kehis staldment or commnnd,
13 Error in use of parenthesss,
14 Mamiory depleticn.

EXAMPLE PROGRAM OF TRX
Dini sommpla program writhen in THX tollows, Iy mlght sl

you in debugging. A TEX lire is structured ad follows:

o) Cutpot an eche check of oy Lepoled charesber,
d) Ao repislers shaidd s adiliel ssapb d.

L Dotoot Ffalrsstlimms Tour ou mubresiioe aboold begis et
SR [T eheadld @ We ARl sheranisr in reglaler 1
s the o’ doviss. PFerity bit da wore,. 3o resplslers
waluding A should by melif isd.

5 @E-TF Pubrewiisas A DODD00 yeu mosl heve & suleead L
ihat will st & ER Tallesed by o UF, Gely rogioter
L iy b medut e,

LOADING TEX:

The oectal Nisting of TBX |5 raproducesd htar in the taxt,
Adddrpsing i split ootel and gives the addres of the firs byte of
#ach line. An octal loader of some kind is ddmoet & necesaity. Load-
ing by frant panel wwitches would be a considerable chore, A
Suding-type casserte is avallable for §5, postasid, from the suthors.

Sared chack or meney order to: TEX Tape oo John Arnold, Aowte 4,

Box 52-A, Tyler TX 76301, If you ere interested in a Baudoet version
of TR, please inouire at tha sme address.

Use of o cosstte tagn to store TEX & virlually & necesily,
Eumry effort has been made to protect THE against seli-destruation
byt mothing (s 100% swrel

The highest adcires i lable in your gyilen fod progam
siorage must ba loaded as folows:

026118 XXXg  lowpart
02B1IE XXk high g

Exsrmple: Suppose vou heve one 4K hoardl: 06115 37T
03118 0637

r
BENEREAR :} n | el
#
Bwte Mo,
182 Bimary value of kibel; mosl sign il icant part in 1.
i | Length of text plus 2 n octal.
dthan  Testof line,
L l'..‘FIﬂ,HEﬂ

After the last line you should (lnd two 377s, At the and of the
enmmiple run iy en octal dume of the program area of memery.

ELAoE FOCRI |8 T

IMEW

10 TN &
133 S
130 PR
140 SOTO 1@
1LET

TERT o IS ll-"

Qooig IR &
P0GEn FR=
iy FH
000 COTD 19
ILST

oREn FET
ILST 2039
DOG2G PEY TERT A L1 "4
UG PR

j e

T2 TEST & T3 42

TEST & Is =pn

TETT A LT * A

T 2% TEST A £4 28d

T

|

IBF01 0 RaR0h oGy

Bial00 OO0 D12 O0T Oud 131 406 D= §90

BIaQLe QL 009 dge GEd a0 30 FE Bul

G320 Qald Oaad Lid 199 124 hde om0 jU)

ﬂ-l-lilil Qo Eikl E2F DuD 042 QT3 W01 UL
qud 000 4ME BOF Ded |22 §32 D15 DOD

BewGs0 050 912 Gab p0T 1T wle 107 Ded

ERNRET WY WSY WlD 2N JFT T e e
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D L
di2
L]
153
ool
LLF)
R
STE
h1-E]
HiFH]
L
1%
dud
LLT
2P s
147
[FA)
4]
a3
E1T3
i
=3 ]
[0 L
A5
ELE ]
[=F¥
a3
1
Fl=T}
[FEL ]
Ao
Bap
. ]
e b
b
Aid
Ty
[F21Y
Add
A4y
Fark]

HA RO

Lla

k1
Ukl
a4l
Bl
a3

iz
3L
Q32
agF|
oy
JEl
a7s

s
131

ks
Ak
T
3D
a1

LET
B
a4,
@3]
Dl

Rix

LoD
ik
413
Dt
413
ary
wid
127
Juk
LAY
1eT]
3!
Jia
d1%
2
bl
Jkl
iia
e d
U1
A
ol
ay L
481

(B 1
055
G4
Aog
Qi
HITH
L1
iy
i
L%

A8

Akl

i

-

17 i

ik
ain
240
O |
art
S

A 1 1

3Te
L
axs
230
A%
arr
LEY

557
2L ]
e
Qi
=l
LEY
HEN
Laf
dal
<1
-
(-3
T
itk Bl
bz
bt
LY
a7
2
)
Sial
L]

4%
L HE
Qe
o

de?

23
bzl
did
EF L]
ars
=l
LR
3aT
ada
L
o] =
Lék
L@
Wkl
s
135
d13
L
3E
11
B
@i
R
54
[FEN]
ARO
1)
221
s
34
anpy
BTy
Gl i
[P
31

g 119
ATE ST
GET Qud
333 695
QATT A&7

aT4 DaT

Tl 03

aTE @13
du9 Qo
el sl
060 Wb
61 Lad
LI s
22 il
arh 151
dad ha
ALY ez
Qb man
Jai 550
DOS D
A e
DTl
S} Sl
Sl Hold
Sk AT
DN il
Fhe 3D
QS0 ATE
LT TR
et SRR T
Hiy Loy
St A7H
G7€ 1%
1) God
G2 had
222 By

daE PR
T

P33 D2 ]
Rl 856 |

D21 dak
g0 1l
ILE 2
FAF iR
BTad 3%6
WET XK
LI
Dyl 343

o1 WY S0

Qo
32%
T
s
LI
o
LT3
A
27w
s
11
ahy
Pl
A d
JLE
Lale
4.2
Jus
atd
LT
nt
ol
&t
LT
ALy

233 d=3
E2y LT
20 il
e Dbl
3l Owl
LU
L2 LAT
Dul i1k
ddl A0E
7 Tk
JLz 357
plwr 332
Sal Bl
Ink LT
e N el
ILE Dud
121 4%y
193 4
LD Jud
B0G Wi
[T T
Bl i

LY
S8l

LET
o

WL
Wk

LT

oLl
il

17E 4

175
ida
Fal
LT
e
3T
303

Dyl !

1i%
Lr ]
LLE
X2

A3
Il
LEY
(FER|
(117

[T}

gl

GOG 20 QRe)

L MR
A s
Gyl iua
Bl 313
1 Jeh
225 157
KF 335
30 s
Ced On D
A4 2
LT
agg el
=32 auT
E2T Bdld
2k IR
d R
31y 2%
D3 ATE
J24 1Tk
@ s
a5 Bk
d.u FEE
ase ot
Bod 31

[+ T 1
I:i'_i:l

187
LT H]

ive &

ar
X

N

SrE
Ak
Lres

2Ty 4

(e 1P
ETE
L

- k-
b [
e
oTE

BT 2

Fal
LN

Fal

a8
Ll
LIRS

£t
ans
S
Bad
W
oag
el
ba

e
B.a

s,

]
.
baT
b
ara
ron LN
Ll
aqn

L
2T
223
=L
&7
adad
2k
LY

Auh
[ L=
o0
Ly
= Pl
aLa
Lt
2d3
el
it
1dk
124
]
Dy
1.8
L]
oaT
@k
L0

L

Bl

203
AE
A0S
437
kT
o2
oi%

TIHT RASC EST Ity

OCTAL LIST A6
o g
-
.
3
Wi g
Yl
r 3 .!k-'.-_
F
P
" o,
] T
=55, e
o L

s
TR ]
byt
(s R bl ]
[ EETEE
A sl
CLE Sel
ot AT
el g
(o ]
FEINE
A2 5EMD
O Huad
o a0
G
BLIETO
O 8200
AL 10D
O3 34 X
PR r]
g A wl
B¢ 4y 0
L RSN
G40
[ A LR o]
e 5400
B a2a
byl
Q2
DX 1350
G 550
PR R
i
Tl ul LD
[N e F. B
Orer i W
Gk
W ! T
[ ERN] ]
i WETD
O R
L
R s ]
O 140
[ L]
Q26150
Ofuj el
Qat e T

Cuda 300
(=R TR ]
Gl
(24 2%
e
QL 50
Otaaad
o2 4273
(e EE R [FH
g Xl
O 50
[=F LI N
d Jagd
Gt Ntk
o S
iy 87
2 203
02 Al
[ EETR R
G2 W30

Foke o

" @an

g4 8
B3 d
G 510
B3 133
Les14d
Ddaha
B3 isa
wHita
ﬂﬂll;}
EFIE)
91534
335232
Qe spad
HEE
e B 62
Q12T
075333
Aa551%
Q253123
arnend
CEELTS ]
Oy sasd
s aEd
QA2SETH

22T
&l
+11
8 R0
dad
LEY
B3
B
Ja2

L

174 =

1%
]
Lelig
ads
A2
57
BTE
B3k
Byl
143
Ldd
[}V H]
L]
Joa
Lo Frl]
{1
225
Ve
P
]
4 1
L1
i
G
3E
(A ]|
Jal
[
1L
=L

i
aal
=FR
an
TEH]
LY
AGL
Ay
NEy
déd
UL
A&7
(1
dad
1%
331
a1
Add
Lkd
223
LF 13
457
ki3
LAF
41
Ja
ad}
L

2l

i
+ U
EFE)
oTR

dlh
LR
da:

LTy
il
=

d4r
al.

451

b1

1=
=1 1]
dag
R
2uT
LED
LPS
FEIE
313
ded
2!
JE2
Sl
dul
Al
Ak
340
163
iz
333
Bia
g
g
2
orE
a4l
dre
a4k
[RFE Y
ITE
el ]
[ TR ]
W55
e
b
bl

Gal
Gidw
ATg
S
aTE
Hli
33
Lia
24T
are

OFh

o35
L]

dia

FTE
J1ld

o 6
Hily

wlh

97 w2l 3
Q32 504 W)
t&T Qx3 023
G MGk Sk
31k J0% G4
Ow} jd1 Dul
ATE BF) 13
>0 B33 @33
iwE 4TH 3TE
i @ owdw ITH
Bed Jir Mk

Rl ey JLS .

313 e Qi
A1d a5 03z
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B3 3 Rl
013 U0y DOy
B3 b 303
S0 2153 A7)

3& wd 0Py
2T? 3% G

BU? D 1i%
Wis 3T B35
B3 513 1)
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31T Jhn Gal G
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=L I P

B d a2d
Baicy AR 30
U5d 90 044
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303 013 G
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bl HhL Dkl
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aah 10w 1eE
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Q4w 335 0@
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k13 323 35 2

J0a Q1d k)
1T LTy oadd
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335 913 112
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3e 301 das 2
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308 JET Ouy
L Jiad Gan
Qa8 LU GEd
QiTd 9GO 1P
342 LT Oa N
12V s arg
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0313 O7H .'I-Ig
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| SNOBOL FOR THE ALTAIR

Diear Drapons,

Thanks for the great publicathon ans other noce things-like
dragan shirts! . What a way 1o learn,

| vl & poabem. Withaul mmsidenng any posmibie conseguences,
I harue cormmitted mysell 1o writing 8 SNOBOL Complien ||mmer-
pretart] for an Ml BOOD, My afficemate has built the Alteds fo
the college st which he teaches, and after many months of promis-
frag miyem b el o amstanes, | Hinally olfored to write 8 compsler.

To get 1o the point: does snyone out there have any experisnce in
compaler venilineg, particularly in SNOBOL compiler writing? | know
that some of the thrpast peopls in thia Tield resd A0, w2 |'mresily
hoging to hear from somanne,

O course, once | get the compilor working, | will make It avall.
ahds to other Alair owners and wusers (For 3 noeminal fee and & lot of
oyl

[ remlize all you peopls sre homily intg BASIC, but SHNOBOL is a
pratiy meat language for things like compiles writing, natural
langungs tranalation, end gerersl string manipulation,)

Ao, since my tniend’s Altair is TE miles away from my home,
cismaticns of Almirs will be accepd.

TB CODE SHEET
by Dick Whiople

You may ba intercsted in knowiag that Jobn Acnaid and |
write aur prograd (ke TR in machine Baguags. s have found
o OF AR restric v avid erowe verarivie slibough not havimg 8 sooroe
filr of some hing (e o dventege. e do keep o hand'genena e’
snqrce (isting on coding sheets for our rederence. 4 major program
dike TH roguires 3 fwo peas develaprmerri: the firer pess ends up ol
tots of "Tixes” and “paiches™ to get the program To work! the seepnd|
TS i3 hiverr sed fo clean-up the mews produced In poss one. The
emeing sheets fro/m DEEE TWE FROVESOnT A Nearprt thing fo source
code we have. For your réference | have ineluded s copy of ong of
our codig Hheers frov TH, The sodresses are 500t octal

Progesns Tdoia: Ty JATIC [iby 1) £ Gonpe Gy
By TR Laie Jylhs =00 dye Lortd

MALUREEN SUPPLE ﬂﬁE.EHI .ﬂﬂ»ffﬂﬂ » %
B8 5, Irving 51 L <4 gl Frepyé
Arfington VA 22204 ::"m 467 W G TIRT o o 1
=
(SNOBOL compilers are tough. An interpreter would be sagier. A “I"“ Iy f Fog e
good place 10 start lecking Tor information would be Griswold's book, o Jovo C: rdig
The Macra Implamesiation of SNOE0L W H, Freeman_ San Fran- . Ff;”ﬂ‘ " 3P purs fpLT A esrl
aiten, 1972 and Waite's baok, {mplamanting Safriuzes far Nan. O 0E F1? AT Wh e B
Nurmaric Appiications, Prentice Hall, Englewnod Clits, New Jersey, e 607 “f*? ear ¢FETY ¥rlned
Wi ...ﬁ ;’;_ St eed § v ooy
£l Joro
T
| FuLL oF naLes " 1"‘:': F L mn o O D smr € oy
I gueess you know, Timg BASIC as presented in its first chapter is BTGV o eray i gy BT
full of hales, Look, for exampla, 31 what haopens if vou vy 10 wje17! n‘{fﬁ-
evaluate an expression without aunary gl or menues on the lient. |ch 1o 2 fEiodn
Alw, | wonder if the intespreted interpretiog inlapoaTer interpreter ior7 ) 3ee 170 gye 0306 ) ymr c o,
emacumor |5 viable Tor & really small, slowe syaem like an BO0E syeem, 0 | A28 e B
Talk atout evunching! Anywary, | want o see mare. I'm crazy, i; :: e #1117 :”’ int
raybe! Who cares SFIITH0 par Cite)
Tincsrehy, :: :E—}ﬁ eI &1jear? &
| 3er
FRITZ ROTH Ll R P & o ghvg ewT?
At 7 H}“ﬂ'jr 08 6 jare

Carbondale IL E2001
A HIGH ORDER

Desr Bob Albracht, | am weiting this leter about many things [ ve
rasd shout in AEC, The Tiny BASIC projuct luuks like something
surpong woulkd like to tackle. The interpreter idea is a little costhy
on thme and storage, unbess you plen Do UsS I SN My BeELEe,
Ortharwisa, it's @ gocwd fdma. 1"m intaractad i simslatng lanpgosges
using BASIC or FORTRAN s the “maching,” 5o this typa of thing
e intewsting. If only someons had the plam fos ALGOL n L, .

i anyone has done anw projacts simulating lenguages/enmpaters
& high ordsr Levjuaege, would they plese contsct ma ™

Thanks for ewarything, ACCT

Aesperiiully,

REEC CHRISTIAMSEM
2786 Fernmmod Mo,
Rodeyille MR 551713

£F e ! §tlr27 #IT ouum
__J‘#jﬂ‘.l' ENE  penmeg T

" Ll
31 Jere H}MJ ,}' Mard SREe?
J3leev )7 5 () m.-.’-j - S
Nz n‘j’nﬁ- " :
= Hf}}? » ¥y RIT auT
B [ara b s 36 | ey
7 201 MEC h}tm Trd GUFFin

tem,

Are you implementing Tiny BASIC or some olher software.
Let us know and we’ll let athers know. Let's stand on cach
others shoulders and nol on each others toes (1o paraphrase
C, Strachey),



