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PETSPEED 64

THE,HEAVY DUTY COMPILER

What is Petspeed

Petspeed B4 is the [astest BASIC compiler available for the Commodore
]

Petspesd accepts a standard BASIC program as mput and produces a
compiled program which will run Much fastar than the orginal. With
Petspead you can get the spaed of machine code from any BASIC program
instantly and without fuss. Petspesd suppors the whole 61 BASIC
language and makes use of all the 61's memory.

Why use Petspeed?

Because
Petspasd will instantly make yvour BASIC programs run up to 40
times fastar -

Petspeed makes long programs smallar.

Petspeed gives you exira BASIC [eatures such as bong variable names,
usar defined string functions, fast inputfoutpul amd more.

Petspesd can handle extensions to BASIC

Petspesd protects your programs against listing and uwnauthorised
Tampering.

Petspeed allows you 10 make back up coples of the compiler.

Is Petspeed sasy to usa?

Uszing Patspesd couldn’t ba simpler. Just load Petspeed, type in the nama
of your program, wait a few minutes and than watch yvour software run up
to 40 times faster

Can I mix BASIC and machine code?

Yas. The Petspeed manual and the Petspeed Report Utility (supplied
with Petspeed) gives you all the information you need to understand how
compiled programs work and o interface machine code il necessary. O
course you will proabably lind that your code muns so fast that you don't
nead to use machine eode at afl!
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COPYRIGHT

Petspeed 64 is copyrighted and all rights to It are raserved by SYSTIMS
SOFMMARE (OXPORD) LTD. The product ls incended for use by the original
purchager only. The purchaser of Patspeed 64 is hereby licenced oaly
to read the software from its medium into the memory of the Commodore
&4 conputer solely for the purpose of @xecuting it therein.
Duplicating, copying lother than for backup purposes), salling or
otherwise distributing this product is a viclation of the law.

It is the policy of the mapufacturers to vigorouwsly pursve litisation
against all infringements of their copyright.

Having said this we hope you will enjoy using Petspesd and that you
will find it the psefu]l wtility that it is intended to be.

BISCLAIMER

Although Petspeed 64 has been thoroughly tested, no claim is made by
the aothors or mapufacturers concerning the afherance of the software
to any particular specification or the suitabllity of Petspeed 64 [or
any particalar purpose.

Hardware

In order to run Peatapead 64 you will need

1 A Commodore 64 canputer

2 A Commodore Disk drive

Product Descriptice

The Petspeed 64 product comprises the following
1 Trthis manual

2 A 5.2% inch floppy diskette (known as the systen disk) contalning
the canpller and associated files.

3 A protection sheet showing a matrix of coloured squares. This sheet
is aither enclosed in the manual or printad on the front inside
cover of the manual.

Diskette Care

The method med to protect Petspeed (sorry but we must do this), unlike
other protection methods, does at least allow you to make backup coples
of the system disk. You are advised to make backups and to keep tham
in a safe place. All the usmual rules apply to the care of the system
disk; don't sic on it, don®t eat lunch on it and so on.



introduction
Petapeed was [irst released in the early days of Commodore comput ing
and has been implemented on most of the major Commadore machines,
Petspeed pffers 2 very high level of compatibi lity with BASIC 2.0. It
has always bean and continees to be the BASIC compller which produces
the fastest runr -4 conpiled programs.

A section of the manual devoted to the techniel details of Petspeed
campiled programs provides all information nesded to interface machine
code rout ines.

Readers of this manual are expected to be familiar with BASIC 2.0 and
its resident interpreter. Ho attempt is made to teach BASIC

programming to the novice, The manual only discusses aspects of BASIC
which are affected by compilation.

Praparing Petspeed for use

The syatem disk supplied with this manuval cannot itaelf be med to
canplle programs. Belore PetsSpeed can b= wsied it |8 necessary to
create two Master disks, a Petspeed Master and a Uciliviss Master,
When these have been created using the instructions below, they should
b backed up (using the program supplied) and thereafter kept, along
with the systen disk, in a safe place, WNhen further Fetspeed or
utility disks are reguired, they should be wmade from the Masters and
not the system disk, The system disk should only be wmed In the event
of the Masters becoming corrupt. To create the Masters, proceed as
follows:

1) Pormat 4 dizsks and mark them PETSPEED MASTER, UTILITIES MASTER,
PETSPEED WORE and UTILITIES 4O0RK.

2) Place the systen disk in the disk drive, LOAD™BACKUP™.8 and RUM.

The BACKUP program displays five menu options. When one of these is
ablected the menu will remain on the screen and the selected option
will light up in reverse Cfleld. When the processing associated with
that option terminates, the menu will be restored to standard video.

¥) From the five menu options displayed, select MAKE PETSFEED MASTER
and follow the instructions given in the program.

4) wWhen the menu reapp=ars, select MAKE UTILITIES MASTER and again
follow the instroccions displayed. The system disk may now b= put
away.

5) Select BACKUP PETSPEED and follow the instrections to make a
Petapesd work disk.

§) Select BACKIR UTILITIES and follow the instructions to make a
st ilities work disk.



RONNING PETEPEED

Before using Petspeed it is necessary to follow a brief protection
sequence to establish you as an avthorised user of the software. We
hope that you will not find the protection too tiresome; software does
have vo b= protected and this method des at least allow you to maka
mckup copies of the &y stem disk. Froceed as fol lows:

1
2

fawe the program ko be compiled on the Petspeed WORK disk.
Type LOAD"PETSPEED".R followed by RETURM and then RIN.

At this point, Petspeed makes the protection check. On the Inslide
cover of this mansal or on a separate sheect, will ba foumd a matrix
of colored squares. EBach squate can be identified by means of a
simple grid reference, For example to find square E-7, identify
colunn E (marked along the bottom of the matrix) and row 7 (marked
aloag the leéft hand edge ). Square E=7 ls whare column E and row 7
maet, (see fig 13.
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The protection check ls wvery simple; all you hawe to & is corractly
identify three sguares and anter their colors. Petspasd will glwe
instructions as follows:

WHAT COLO® 185 SQUARE X-XX 7

where X-XX is a grid reference. When you have found the sguare,
enter one of the lecters W, ¥,6 of R deponding upon whether the

squara Ls white, yellow, greem or red. Whan you have coreectly
answered three such gquestions the protection check is compl ete.

When regquested, enter your disk configuration (by menu selection)

and the source program mme (ol lowed RETIRN, The compilér scans
the source program four times and as it does so displays the nmbers

of the lines being processed.

When compilation is complete, the screen will clear and the statement

RibN: NNMNN bytes free

will appear at the top of the screen. The complled program is now both
in memory and sawed to disk. To run, simply type the HOME key followed

by RETURN.



The camplled program on the work disk has the same name as the origimal
source program but with the characters .WOW appended. It will LOAD and
RN just as a nomal MEIC prograa,

Disk space.

During compilation Petspeed generates several work files. The largest
of these, the parse tree, will often run into several hundred blocks
and in sone cases there will be insufficient space to acconmodata 1t.
HWhensver the conpiler (8 wed the disk should contain only the Petspesd
systam files and the source program.

3 Dimensional Arrays

PFatspaed 64 oannot cope directly with I0 arrays., Il a program you wish
to campile contains 3D arrays you must use the program PRE-SCAN on your
Dtilities Work disk, PRE-SCAN takes a BASIC source program as input
and produces amother BASIC program with all 30 arrays converted into 2D
Arrays. To use PRE-SCAN procesad a8 [ollows:

1 Save the program to be convarted onto the ilities Work disk.
2 LDAD'PRE-SCAN™ and RIN.

1 Enter your disk configuration {(by menu selection) and then the nama
of the program to be conve rted.

FRE-SCAN makes two passes through the program. On completion the disk
will contain the convertead program. The conwerted program has the same
mme as the origiomal program but preceed by the slash "/* character.
This program s sultable For compilation.




Compatibility With BASIC 2.0

Patspasd 64 alms for maximmm ompatibility with BASIC 2.0. Thers are
some trivial di fferences but these can be allowed for very easily.

They [all into two groupss Facilities mot avallable under Pectspeed and
exera facilities provided by Petspeed.

Facllities not awmilable wnder Petspeed
1 Mhen a program is overlayed all wmriables are nomally cleared.

i Petspeed needs to know at compile time the dimensions of all arrays.
If an array is not dimensioned explicitly in a program it will, as
it is in BASIC, be dimensionsd Lo eleven elanents times the numbe r
of subscripts. 1If an array is dimensioned however it most be
dimensionad with constants. Although this sl ight restriction m
sometimes be a problem, it does give Petspesdad programs the -bcl.{lqr
to access array elements much more capidly than would otherw ise be
possible, Mot programs spend a high proportion of their rom time
accessing array elmments and it is a great advantage for a compiler
to b= able to allocate array space and fix addresses during
compilation. For example a statement Like

100 DIM AIN)

is illegal In Petspeed because tha compller cannot know how moch
store to reserve, instead something like the following should be
subs cituted,

100 DIM ALSDD

1f this is not done, the canpller will stop during pass 1 and ask
for the dlmenslon as [0l lowa:

LINE LOO: DIM Ad
Once the dimesslon is tvped kn, compllation will ocont lnue.

1 HUN may be wsed but mot with a linenumber as its parameter. LIST,
CONT and SAVE are mot allowaed,

Because of the overhead of 35 blocks built into all compiled prograns,
those which occ less than about 70 blocks of disk space may bacome
largar when compiled. Programs larger than 70 blocks will wually
compile svaller. Becawma Pet saves wrlables and arrays along
with the program, programs will appear larger on the disk than they
actually are.



Extra programming facilities

1

User defined string and mixed functions are allowed. Either the
function Ltself or its argument or both may be of eicher string or
numeric type. That |8, all the following are possible

DEF FH AIX], DEF Fh ASILX), DEF FN ALKS), DEF FM AS (KF)
Integer FOR loops such as the [ollowing are allowed:
FOR IN=0 TO 10s ...... *NEXT IW

There is a slight speed adwmntage in using integer FOR loops. This
is bacause Petspeed can be sure at camplle time that the loop
variable will not have a real value assigned to it., Tne speed
advantage is only slight because Petspeed will try to run all POR
locps as Intege: loops anyway, only comwverting to floating point if
it is forced to do so.

In BASIC 2.0, wariable, array and function mmes can be of any
length. The interpreter does however only take notice of the flrst
two charactaera together with any type descriptor (% or $). To
maintain conpatibility, Petspesd treats names in the same way but
provides the option of makimg all characters significant. The
following compiler direccive is provided [or this purpose,

REM | LN

this must appear at tha beginning of a program before any varliables,
arrays or functions are defined.

Undar Patspeed, the STOP key is disabled by default. Two statements
are provided to =nable and disable the STOP key when regulred; Lhass
ara as follows:

REM 1ES {enables the STOF key)
REM IDS {disables the STOF key)

These are statements and NOT compiler directives, that is they will
br executed at run time, In the [ollowing

10 =BEM LES
20 GOsUB 100
30 REM DS

the subroutine at lime 100 will be executed with the stop key
enabled,

The FEM !D5 statement is b0 be preferrad over other methods of
disabling the S5TOPF key in that it has no slde effects, Prograas
also run slightly faster with STOP disabled.

Tha # command.

BASIC 2.0 providesa the command (MD in order to re-direct the 64"s
standard output to a ftile., The use of CMD can often speed up file
writing as in the following code fragnent which writes 101 strings
to disk,



10 OoPEN 5,8.8,"D:diskfile,s,w"
20 OaDb 5

30 POR I=0 wo 100

40 PRINT "testdata®™

50 HEXT

&0 PRINTES

20 CLOSE 5

Unfortunataly BASIC 2.0 provides no equivalent command to re-direct the
64's standard lnput. This is the purpose of the § command. The
Statsmenl

where F is the logical file numbar of an open read file, will cause
INPUT or GET to accept input from the Cile assoclated with F until the
next INPUNEF or GETEF statement is executed. Por ekample, here is a
program to read back the dacta written in the example abowve:

10 oPEN 5,8,8, "0 diskfile, s, r*
20 #%

10 POR I=0 to 100

40 INPUT AS:PRINT AS

50 NEXT

60 GETES,as

20 CLOSE §



ERRORS

All the weval BASIC 2.0 errocs may occur during compilation and most of
thesa will mume compilaction o abort. The only type of compile time
error which will mot cause the compiler to abork corresponds to BASLC
2.0's [NDEF'D STATEMENT ERROR. Such errors will e found during pass 4
and, in these circumstances, the linenumbers at which the errors occur
will appear in reverse field. A program containing references to
mdafined statements will run, provided that the statements containing
such referancas are never executed. IF this should happen the run will
tomimte with message:

UNDEF "D STATEMENT ERROR 1IN XXXXX

An error that may occur at compile time whera it would not have dome in
BASIC 2.0 is FORMULA TOO COMPLEX FRROR. This Ii¥ happan if the lrd
argument of & MIDS contains fonction or array references. The problem
may be easily solwd by replacing the 3rd argument with a wriable.

it should b nmoted that occasionally the line number given in an ercor
report is off by one line, that is, the error actuvally occurred in the
lima preceding the one reported.

When compllation is aborted doe to a4 compile time erccr, certaln work
files are left on the disk. In order Lo conserwe disk space these may
have to be scratched prior to the mext compd lation,

Fun Time Errors

With the exception of BAD SUBSCRIPI ERROR, Petspaed can produce all the
BASIC 2.0 error messages at run time.

All run time errors except UNDEF'D STATBMENT ERROR give a SPEEDOODE
addrass instead of a linenumber. Make a note of this namber. [In arder
to lomate the corresponding line, it I8 mecessary to use the arror
locating program ERRORS on the Utilities Work disk. Proceed as

fol lows:

1 Mot the ilities Work Disk, LOAD™SREORS™.8 and RIN,

2 Gelect option L: Copy a .W file
Now mount the Petspesd Work disk containing your program and hit
return.
wWhen regquested, replace the Rilities Work disk and hit retorn.

3 Typu AN again to restart the ERRORS prograa but Ehis cCime select
option 2: Locate an error. When reguwsted enter the mame of your
program and the speedcode address as given in the ercor report.

Afear a short dalay, BRRORS will respond with the BASIC Linenumbe ¢
where the error occured.



Interfacing machine code routines to Patspead

Pecspeed expects a clean Basic program as a source file. IE the
program to be compiled contains machine code routines, these should be
renowd before compilation.

Machine language programs which acosss BASIC 2.0 variables will not
work without alt=ration ae Petspeed holds its wariables and arrays

di fferently., Tha following notes provide all the infomation regulred
for making the necessacy changes.

Object programs generated by Petspeed conslst of a p-oode (Speedcode )
optimised version of the source program and a run time interpreter.
The full memory map is as follows:

........ cmsssmmmmmme==== OB (pointer at 55/56) ====c===
INMAMIC STRINGS

semsssssissssssssssassaa TOPCODE (pointer at 2084/2085) ===
CODE

----------------------- = STARTCODE (pointer at 2082/2083) -

................... css=s STARTINIT (pointer at 2080/2081) -

........................ ARBAYTAB (pointer at I078/207%) ==

g == i st ETARTOATA (pointer at 2076/2077) -
WAL ABLES
- 10240 ==ccccccsa= asssssssssssss=="

- - i

..... e ™ 1] S R e
PAGE LIERO, STACK, TAPE BUFFERS, SCHEEN ETC

e e il ¢ ) ot i i = s

The Ep=edcods wersion of a Basle program is vsually between 0.5 and
0.85 the size of the original Basic text, To this, howewver, must be
aldead the 8k owrhoad of the Speedcode interpreter,

Whareas a BASIC 2.0 program creates ite wariables and arrays when Lt is
run, & Petspeed program does so At compile time, TOPODDE Is the
highest address wsed by the program except for dynamic strings which
are bullt o from TOMBEM dwnwards.

Accessing Variables

The location of sach wriable and array oan be found by ruaning the
suppl led program REPORT on the Mtilities disk. The program asks for
the source File name and allows ovtput to e directed to screen or
printer. REPORT lists all wariables, arrays and user defined functlons
and giwves their addresses. In addition, the locations of tha main
program segménts are supplied. The only address -hlinq fran the
report ls that of TOPCODE (see abowe ) which may easily be deteam ined
after compilation

The diagram below gives the fomat of all Petspeed data types.
Corresponding diagrams illustrating the fomat of BASIC 2.0 variables
are to be found in Commodore's own documentation



A word of warning is necessary here, wvariables and array slanentcs
which are not declared as integers wsing the % =ign will mob
recagsarily be held in floating point format. The type of the data in
an ordinary real wariable or array element may cha fraquantly at run
time. The way to transfer values From Petspeed varlables to machioe
code routimes is to make them integer explicitly (e.g9. A%, FOW(10,2)
#tc). If this is mot possible, the machine code routine can if
necessary obtain the current type of a wariable by locking at the type
descriptor (see below). Should the programmer wish to pass a walue
bBack to Petspeed via a real/int wariable, he may & so by forcing the
type descriptor to the walus appropriate for the type of data baing
paased.

Simple Variables (Bytes marked ¥ are not used)

The curreat type of Real/lInt wariables is specified by B7. The 32 most
frequently accessed wvariables are treated specially and contain an
etra muosed byte (BA),

Arrays

The individual elements of Real/lInt arrays can alse change type. If
the exponent is gero, the type is integer, otherwise it is rea-.
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