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Write the fastest Basic program in town.

A Basic Compiler in Basic

Or. Dimitei P. Baersokas
MLT, Rm. 38210
Camoricpe, MA 02139

he TRSED is not the workd's fastest

number cruncher. For examplo, lawert.
I5G @ 15 Dy 'S matrix takes three and a haif
minutes. A compier that transiates a Basic
PrOgTE™ Into maching langaage will make it
e much tastor.

A compder 10 transiate oedinary Basic
programs is probably the most valuable
®ing of complier for the TRSSO. If you have
SN, YOUu Can write and debug you' program
wsing the convenient Basic interpeeter and
then compie the final program to gain a
speec acvantage. Since comgilation is a
long process in an inherently siow micro
you would rather not compile each time you
make a small program correction.

| became irterested in a Basio complier
500N atier | chtalned my compater. | a0 bes
came nterested n exploring machine lan
Quage and it ocourred to me that | could write
& simple compiier in Basic withoul excessive
efMort. The “Tinycomg™ article by D. Bohike
(80 Micro, May 19830) gave a Basic propram
that could transiate a fow Basic statements
into pure machine code.

| Inended %0 #2¢ a limited vocabulary of
ficating point cperstions 20 the Tinycomp
program. However, | gracually implementesd
& complete set of sngle precision opers-
tiora, inciuding trigonometric, logarithimc,
g wxpooential 1unctions as wol as parenr
thesioed eagressions, Integer arthmetic,
I00ps and conaitional branchieg Came next.
Thon | introduced & function Pt xchanges
vanabie values with the interprater, | Anaty
00 Set, Fesel, Point, PEEK, POKE and
110G Nanding capezilitios that aliow you to
SNCy 1he Spctacuiar speed sdvantages of
machies Brguspe graghikcs

Tre compiler produces maching Code
that uses subroutines avallatie In ROM.
The excelent bookiet by J. Blattnes and B,
Mumioed, “lsgice Level I deacrites these
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outines and proved ewaluable in writing
the program. Using ROM routines limits the
$i20 of the maching code produced. On the
other hand, the ROM routines are slow in
2an because they include errorchecking
and handling routines,

T compiler will accelerale your pro-
Srama by vanying amounts depending on
their nature, Programs Involvieg primarily
noaQer arithmatic and Qraphics can be ac-
colorated by 50 10 100 times. Programs in.
voiving prisarily single precisicn foating
point cparations are acoslerated by & more
modest amcunt (3 10 20 times Is a ballpark
figure). Even 80, the gais is considerable
and it may just keep you from getting into
the trouble (and expensel of renning your
PrOGram at the nearest comguter canter.

1 want 10 wam you that this is ac¢ a com-
prahenaive professional compiier. Thare Is
only one swch complier curently on the
market and it coats $195. Less compeehen:
sive compilers cost close to $80. My com-
plar s written in Baskc and Is therefore
slow §t generates roughly 500 byles of
machine code par minute during compila-
tlonl. On the other hand, It produces
machine code that runs at loast as fast as
that produced by the commercial compliers
(and n some cases faster) It Is adequate for
many purposes and It Is free. Furthermore,
it provides you with the challenge of modity:
Ing and improving it 1O Suit your purposes
better,

‘What the Program Doss

The compiler in Program Uisting 1 (liees
S01-T200) can transinte 1820 pure maching
code an ordinary Basic program written and
debugged using the Interprotoer. You can ox:
#cuto the machine code from Basc via a
USR call an uniimited number of times dur-
Ing sy single program run. Each time, you
can pass (using machine or Basic code) an
unlimited number of integer or single pre
cislon varlables from the Basic portion of
1he programn 1o the USH and vice versa. The
complier ransiates a tavly complete sub-
set of Moating point operations Involving
single precision variables and one and two-
dimensional arrays, logethe: with beanch-
Ing operations and For. Noxt koops. It also
transiales a lmted subset of Inleger aith-
metio, string handling, and graphics slate.

ments. You can wse Basic 10 parform all
operations not supported Dy the complier
and pass control 10 the machine code at the
appeopriate times via USR calls. You can
save the machine code on disk and loed 1t
Into RAM when needed. Alternstively you
can transiate It 0 data statermants, and
morge It 50 3 single Basic program waeh
any ordinary noncompiled Basic staterments.

| wrote the program on a 48K Mocel |
TRS-80 with NEWDOG30. It works withou!
modification on any 32K or &3 Model |
TRSDOS 2.3 system. It works also in 3 32%
o 45K Level M system provided you modify
the DEFUSROD statement in line 1300. You
R 150 USe it 80 compile amadl programs In
a 18K cassatte system provided you make
S0Ma Mind' modifications descrided later. |
tried the comgiler on a friend’s Model 11l and
Was pleasantly surprised 10 fiag that all my
tost programs complled and ran without
problems. While | canact De sure about ths,
1t appears that the compiler can be used on
a Model Il

To wse the program property you must
am how machine code stores vasiad es
and the nature and syntax of Basic siate-
mants that can be correctly compiled.

Varables and Storage

Tha complier accepts only throe vanable
ypes and slores each varable in fixes
memory locations. The s10rage method Is
identical In & cases 1O that used by the
Basic merproter,

Thace are 26 possible integer variatios
danoted A%-2%. Each integer is stored
TW0 3UCCOSSIVe Dyles In 1N Memicy sles
VT 1o (VT # 2°28) whwre VT 3 M$ minus
2°28 and MS |3 the eng of the storage area
201 Dy 1he user. Thus A% Is stored n locas
tons VT and VT « 1, B% is stored D VT + 2
and VT + 3 and 30 on (see kne 1015,

There are 283 posaidio simgle single pro-
clsion (S7) variables denoted Dy a single let-
tor A-Z, Of Uy & otter foliowed by a single
docimal number. Thys the pCasibie simple
SP varlables are A, AO-AQ B, BO-89, ... Z
20-29. Each variable |s stoced in four suc
ceasive bytes in the memory ared starting
a1 memory lccation VF (see line W15, Thus
A I3 stored In VF through VF + 3, B is stoced
In VF 4 4 theough VF + 7 and 50 on. Then AQ
Is stoced followieg Z, B foliowing AD, A1
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