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IMPLEMENTATION STRATGIES AND ONIONS

When you write 8 program in TINY BASIC
there Is an shatract machine which is necesssry 1o
exescute it. 1f you had a compiler it would make

the abstract machine for the entire language and
rather than translating the program once to machine
‘code it iransiates it dynamically as needed. Inter-
preters are programs and as such have their’s es
sbstrect One can find a better instruc-

TINY BASIC program. And if your machine is
microprogrammed (like PACE), the machine
which is ing the interpreter i
the interpreter interpreting BASIC is in fact
interpreted.

This ‘onion-like app
gaing two things: the interpreter for the inter-
jpreter is smalier and simpler to write than an
interprater for all of TINY BASIC, 50 the resul
tant system is fairly portable. Secondly, since
the major part of the TINY BASIC is programmad
in a highly memory efficient, wilored instruction
=, the interpreted TINY BASIC will be smallar
than direct coding would allow. The cost is in
execution spoed, but there is not such & thing as
a fres lunch,

nterpreter for TINY BASIC
interpreter for TINY BASIC's

LINE STORAGE

The TINY BASIC program is stored, except
for line numbers, just a1 it is entered from the
console. In some BASIC interpreters, the program
is transiated into an intermediate form which speeds
execution and saves space. |n the TINY BASIC
enwitonment, the code necessary 10 provide the

QUICE REFERENCE GUIDE
FOR TINY BASIC

LINE FORMAT AND EDITING

Relational
+ - y 1w
= L &=
= O
Varisbles
A...Z (26 only)

All srithmetic is moduto 2'5
(£ 32762)

INPUT / QUTPUT

PRINT X.Y.Z

PRINT ‘A STRING'
PRINT "THE ANSWER IS’
INPUT X

INPUT X.¥.Z

ASSIGNMENT STATEMENTS

LET X=3
LET X=-345.Y

CONTROL STATEMENTS
GOTO X+10

GOTO 35

GOSUB X+35

GOSUB 50
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RETURN
IF X >Y THEN GOTO 30

transformation would essily exceed the space ssved,

When 3 line is read in from the console
it is saved in a 72-byte array called LBUF (Line
BUFfer). At the same time, a pointer, CP, is
maintained to indicate the next available space in
LBUF. Indexing is, of course, from zero.

Delete the leading blanks. If the string
matches the BASIC lino, advance the cursor over
the matched string and execute the next IL in-
struction. If the match fails, continue st the IL
nstruction labsled Ibl.

10

The TINY BASIC program is stored as an
wrray called PGM in order of increasing line num-
bers, A pointer, PGP, indicates the first free place
in the erray. PGP-0 indicates an empty program;
PGP must be less than the dimension of the array
PGM. The PGM array must be reorganized when
new lines are added, lines replaced, or lines are
delated.

Insertion and deletion are carried on simul
taneously. ‘When & new line is to be entered, the
PGM array searches for a lije with 3 line number
greater than of equal 1o that of the new line.
MNotice that lines begin at PGM (0) and at PGA
(i#1) for avary | such that PGM (ji= [carrisge
mtum!. I the line numbers are equal, then the
length of the existing line is computed. A space
equal to the length of the new line is crested by
maowing all lines with line numbers grester than
that of the line being inserted up or down s
appropriate. The empty line is handled as a
special case in that no insertion is made.

TINY BASIC AS STORED IN MEMORY

\\'(m # M memary treated as an integer

I byte treated as a character

WP RINT "
"I NP UTLN
T wN =N 3 N*x§N$
<>PFUTHENLAG
PRUBYEND O

“ZZ

& carrisge return symbol o

ERRORS AND ERROR RECOVERY

There are two places that emors can occur.
If thay occur in the TINY BASIC systam, they
must be captured and action taken lo preserve
the system. [f the error occurs in the TINY
BASIC program entered by the user, the system
should report the error and allow the user to
fix his problem. An error in TINY BASIC can
result from a badly formed statement, an il-
legal ection [attempt to divide by zero, for ex-
amolel, or the exhaustion of some resource
such as memory space. In any case, the de-
sired response is some kind of error message.
We plan to provide a message of the form:
| mmm AT non
where mmm is the error number snd nnn is
the line number at which it occurs. For direct
statements, the form will be.
! mmm

since thare is no line number,

Some error indications wa know we will need ara:

1 Syntax error 5 RETURN without GOSU|

4 Toa mary GOSUBs 8 Division by zero

Two different things are going on at the same
time. The routines must determine If the TINY
BASIC line is a legal one and determine its form
ing 10 the ' dly, it must
call sppropriate action routines to execute the
line, Consider the TINY BASIC statenent:
GOTO 100
At the start of the line, the interpreter looks for
BASIC key words [LET, GO, IF, RETURN, etc.)
In this case, it finds GO, and then finds TO. By
this time it knows that it has found a GOTO
statement. It then calls the routine EXPR to
obtain the destination line number of the GOTO.
The expression routine ealls 3 whole bunch of
other routines, eventually lesving the number 100
[the value of the expression) in a special place, the
top of the arithmatic expression stack. Since
ererything is legal, the XFER operator is invoked
to arrange for the execution of line 100 (if it
exists) as tha next line 10 be exacuted.

Each TINY BASIC statement is handled
smilarly. Some procedural section of an 1L
program ds 10 tests for the statement
structure and acts to execute the statemenl.

ENCODING
Thern are a number of different considerations
in the TINY BASIC design which fall in this general
. The problem is 1o make efficient use ef
the bits available to store information withaut
loosing out by requiring a too complax decoding
scheme.,

In a number of places we have to indicate
the end of a string of characters (or else we have
to provide for its langth somewhere), Commenly,
one uses a special character (NUL = O0H for ex-
ample) to indicate the end. This costs one byte
per string but is essy to check. A better way de-
pends upon the fact that ASCII code doet not
use the high order bit; normally it is uted tor parity

ONE POTENTIAL IL ENCODING

[O |O %/2’// :/Z
(]

7 6
PC +a gives
new IL address

; Lnum:\';l oo large g$oomamlm 1i1C ////’é%’//
7 [} 1 [}

THE BASIC LINE EXECUTOR

The execution routing is writtan in the inter.
pretive languege, IL. 11 consists of o sequence of
instruetions which may call ssbroutines written
in IL, or invoke special instructions which are
really subroutines written in mach ine language.

table of entry
points for ML subs,

11



Tiny Basic - 1975

Integer only

No strings

No math functions

Easy to adapt and extend
Fits in 2K RAM

Commands:

LIST RUN NEW NEXT LET IF GOTO GOSUB RETURN REM FOR INPUT
PRINT STOP RND ABS SIZE TO STEP



Imagine a microcomputer

magine a microcompueter with all the design Lavvy, Nuggednets. and s0phistic ation of the bet! Minc ompuiers

Fragine & microcomputer supportad by @ozens of INCerTac e, MEMOry, MN0 Proc essor opdon Doaros. One that
can be Interfaced 10 an INcENinke NUMDE! Of PONPNATal GEVICES INCAAING Sua! NOPPY GIScs, CRTS, N privters,
Cassetic reconders. vioeo displays. DEper LApe reasers, telepr INters, PIOClers, &ng CUBLom CaviCes.

Imagine a microcompster supported by exiensive 1oftware INcluding Extended BASIC, Dux BASIC, DOS ang
8 complete litrary of business. oevelopmental ana INOusY W pr ogr wms

Imagine & microcomputer that will do sverything » mini will do, only st a fraction of the cost

You are Imagining the AJtair™ BB00B. The Altalr 88000 Is here todsy. and & may very well be the
mainframe of the 707

The Altair BBOOS I & second genarstion design of the most populsr mikrocoeputer in the Neid. the Altalr 8800
Rt sround he BEGOA Mk ropros essor, the Alalr 88000 15 an cpen ended MBChIne that 15 compatible with all
ARMT S800 hardware and software. R a0 e conigured Lo match most dny system need.

MITE' plug-in compatible boards for the ARsir 2000 now Include : 4K ststic mamory, 4K dynamic maemory,
18K SLa0c Memory. MuRFport sersM Noriaoe. MURFport PAraie! INOMICE. 2010 ¢a53 CTIC redord Mieriace.
WOME0 INtermepd. redl Bme cioth, PROM Doy, multipheser, A/D Comrorion, calender CIrd, disc ontroier,

N e Prvter INTerlace.

MITS peripherais for the Allslr RGOS Include the Alar Foppy Disc. ARMr Line Printer, leletypewriters, and
the 100N to-be-snnouned Altar CRT terminal

ntroductory prices for he Aalr §5000 3re $840 lor 3 KIT WIER Comglote 3550Mbly MEWSCOONS, 3NG FTI00 Tor
AN ASSAMDMNGD Wil Compiets 00LUMBMINON, MeMBErship INO the ARSK Users Club, Sebed Mption 1o “Compute!
Notes” docesd 10 Bw ARSir SoMware Libwrary, and 8 copy of Charies L Sippl' Microcom puter Dictionary sre
InCuded RankAmericand or Matter Charge 30c spied 1o Mall Oroer Lakes. I lude $8 10F POSLADE A NAnIIINg

SHoulONT pos kNOow More about the Altslr B3000 T Send for owr free ARl IfGrmation Package. Of COMact
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Altair 4K/8K Basic — 1975 (Microsoft)

Floating point (6 digits)
Strings in 8K version
Math functions

4K/8K Commands:

ABS CLEAR DATA DIM END FOR GOSUB GOTO IF INPUT
INT LET LIST NEW NEXT PRINT READ REM RESTORE
RETURN RND RUN SGN SIN SQR STEP STOP TAB THEN
TO USR

8K Commands:

ASC AND ATN CHR$ CLOAD CONT COS CSAVE DEF EXP
FN FRE INP LEFT$ LEN LOG MID$ NULL ON OR NOT
OUT PEEK POKE POS RIGHT$ SPC STR$ TAN VAL WAIT



Experience

the excitement of owning the finest
personal computer -

IMSAI 8080

Waiting for you — all the incredible
performance and power of the
IMSAI 8080. And at a price you
would normally pay for a home
music system: $699 in kit; $931
assembled.
~ WORLD OF USES

* The IMSAI 8080 is a superbly
engineered, quality computer. [t is
versatile, expandable and power-
ul, putting literally hundreds of

applications and uses at your
fingertips. Imagine sitting at vour
desk and enjoving interaction with
your IMSAI B080! Press the on
switch and you're ready for game
playing, research, education, busi-
ness applications, or for laboratory
instrument control. It has all the
power you need, and more, to
make your application ideas come
alive,

GROWS WITH YOU

The IMSAL 8080 is designed for
many years of pleasure. With its
open-chassis engineering you can
expand your system by adding
peripherals and interfaces. The 22-
slots and 28 amp power supply
mean that you can plug in today’s,
plus tomonows modules.

Right now you can add a module

for displaying color graphics and
characters on TV, a ready-to-use
kevboard; small and large printers,
and a single interface that lets
you attach multiple devices includ-
ing a cassette tape recorder. Ex-
pect the latest, exciting equipment
from IMSAL We are committed.
to leadership in this expas
technology.
EASY TO PROGRAM
With our BASIC language
can operate the IMSAL 8

IMSAI

TMSAl Manufscturing Corporation
AB60 Wicks By b2
San Loandro, CA 4577
(415)482-2003

TWX 10366 7287

e

Pricos: USA Domestic

|



IMSAI 4K/8K Basic - 1976/1977

Floating point (6 digits)
Strings in 8K version
Math functions in 8K version

4K/8K Commands:

LIST NEW RUN RND ABS SQR SGN IF READ DATA FOR
NEXT GOSUB RETURN INPUT PRINT GOTO LET STOP END
REM STEP THEN

8K Commands:

DIM ON RESTORE DEF CHANGE CALL POKE OUT RANDOMIZE
INT SIN COS TAN LN LOG EXP PEEK PI LEN INSTR ASCII CHR$
STRING$ NUM$ VAL SPACE$ LEFT$ RIGHT$ MID$ POS TAB INP



Why pay *3.000°0
for a source listing
of a higher level
microcomputer kanguage?

JCELBAL is here.
Now. Only *49.

Introducing the new microcomputer language
that's simpler than machine language. ..
SCELBAL. SCientific ELementary BAsic
Language for BOOS/ 8080 systems. This
complete, illustrated program book . . .
a gold mine for routines, lechniques, source
listings, flow charts and more ., . took several
years to develop. Now it’s yours for many
years to come. The first time that intimate
details of a higher level language program
has been offered to the public at such a low,
low price.
v Look at all you get!
5 Commands: SCR, LIST, AUN,
SAVE, LOAD. 14 Statemenis:
REM, LET, IF . .. THEN, GOTO,
FOR with STEP, END. INPUT,

PRINT, NEXT, GOSUB, RETURN and optional
DiM. 7 Functions: INT, SGN, ABS, SQR, RND,
CHR, TAB. And, it runs in 8K and more.

You read right! This book is yours for only
549 ppd. Now you'll have all the data you
need to custom-tailor a high level language
for your system . . . at a fraction of what it
might cost until now. The program alone is
worth more than its price. The revealed
secrets of its operation are virtually priceless.
Qrder today | “SCELBAL — A Higher Leval
Language for BOOB/B080 Systems.”
Only $49 ppd. Delivery in Junea,
d
SOELE] COMPLTER
CONSULTING INE. 1322 Boston Post Rd. Rear

Millord, CT 08460/ (203) B74-1573

Master Chamgs, Pou

fat Aimall service.

tsl and  Bank  Money
ChHdars ey sccepled. Pricing, Loeciiasons,
memitbility wni-n o change withost notice
Prices lor U5 and Cammdian dulive:

,
i
.
3
§
&
3
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Gvorsons include 3500 for ssch publicalies



SCELBAL Basic - 1976

Versions for 8008 and 8080

Well documented source code
Floating point (6 digits)

Optional strings and math functions

Standard Commands:

REM IF LET GOTO PRINT INPUT FOR NEXT STEP GOSUB RETURN DIM
END INT SGN ABS SQR RND CHR TAB UDF LIST RUN LOAD SAVE

Extended Commands:

CHR$ LEN$ ASC$ VALS$ RIGHTS$ LEFT$ MID$ SIN COS TAN ATN LOG
EXP



MARK WILLIAMS COMPANY



XYBasic-1977

Modular design, easy to adapt

Supports standalone 8080, CP/M, ISIS-II, Intellec 8, MDS, SEC 80
Long variable names

Optional strings, floating point (6 digits), math functions

Unique machine interface I/0 commands

Standard Commands:

LET PRINT RUN LIST NEW CLEAR GOTO CONT INPUT REM IF THEN STOP END GOSUB
RETURN READ DATA RESTORE FOR NEXT STEP ON DIM ABS SGN MOD RND RANDOMIZE
FRE UNS DEF TAB POS NULL ASSIGN SAVE LOAD TRACE UNTRACE BREAK UNBREAK SET
RESET ROTATE RSHIFT LSHIFT BCD BIN MSBYTE LSBYTE JOIN GET DELAY OUT IN PEEK
POKE SENSE WAIT ENABLE DISABLE CALL SCALL MOVE EXEC FIRST LAST TRAP UNTRAP
AUTO DELETE EDIT RENUM OPEN CLOSE MARGIN LINPUT EOF DIR SCRATCH CLEAR

Extended Commands:

SQR LOG EXP SIN COS TAN ATN INT LEN LEFT$ RIGHT$ MID$
CHR$ ASC INSTR GET$ STR$ VAL CLEAR FRE$ HEX$ OCT$ BINS
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