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the parser, incrementing the
character pointer again. We must
drop the C as well as the # because
the line “10C"” would trigger a syn-
tax ERROR break. So our line, which
started as “10%C", finally looks to
be just a naked “10” to BASIC,
which it shrugs off as legal, but void
of purpose.

When troubie shooting this pro-
gram, it is very helpful to put a STA
to screen just after line 270 so you
can see what character is being
messaged. In fact, | built a crude
character-by-character trace routine
by adding a call to the keyboard
routine at $FC00 so that each
character remained on the screen to
be puzzled over, until | hit a key and
went on to the mext. An elegant line-
by-line trace routine could be built,
triggered by the null at the end of
each line of stored source code.

The line “#C”, sans line number,
executes o.k. in the immediate
mode. One need not avoid the # or
% symbols when placed in strings,
as Listing 3 illustrates. Apparently
the character parser never
penetrates inside the quotes of a
string. On the other hand, the line

1 REM sssss TIMING TEST PROGRAM sssss

2 REM

5 B=1

18 FOR I=1 TO 100600
28 A=B

S8 NEXT

898 REM

186 REM THE ABOVE PROGRAM IS THE "SHORT FORM®
181 REM THE LONG FORM REPLACES 2 LINES WITH:

182 REM S BC=1
183 REM 28 ABABAB=BCBCBC

184 REM THE LONG FORM HAS 18 MORE CHARACTERS TO PROCESS
18S REM DURING EACH CYCLE OF THE LOOP

196 REM

118 REM THE TIMES (SECONDS}) TO RUN THE PROGRAM
111 REM USING THE STANDARD AND THE EXTENDED BASIC ARE

112 REM

114 REM STANDARD EXTENDED
115 REM SHORT 27 29
116 REM LONG 3s 48
OK

“50 S#C” in Listing 3 looks like “10
S” to BASIC and causes an ERROR
break.

Honesty now compels me to men-
tion the price to be paid for exten-
ding BASIC. It stands at a computed
36 microseconds per character ex-
amined. This could be reduced
somewhat by tightening up the
code. This is the full price (in time
units) because the extension
subroutines, no matter how many,
cost no time until they are called by
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the letter following the # symbol. (Of
course, there is also a price exacted
in terms of memory space required.)
Listing 4 gives an example of a pro-
gram that spends relatively more
time just examining characters than
do typical programs. The cost per
character is 0.08 milliseconds
((35-27)/100,000 exira characters) for
the standard BASIC and 0.11 ms for
the extended form|of BASIC. That is
about 0.03 ms or 30 microseconds
more in the extended BASIC, in
agreement with the above mention-
ed 36 microseconds.

| assembled this code using the
““Ohio Scientific 6500
Assembler/Editor” and put it at
$C000 where | have 4K of memory
(2102's on my old| style 500 board).
However, | suggest you put it at
$0222 in page 2 because this space
is otherwise unused by our non-disk
machines. You can tape it in the
“Auto-load” mode using a program
such as that given by Bruce Hoyt in
MICRO 11:17. Then the drill for use
is this: Cold start|BASIC and break
1o the monitor. Autoload the code of
Listing 2 with the start address at
$0222. The tape will finish loading,

modify zero page and jump to warm
start of BASIC. it's easy (if your tape
loader doesn’t put noise into $0000
as mine sometimeg does).

| have a strong |suspicion-that |
may have done some of these things
the hard way. | would enjoy seeing
some more elegant|solutions to this
“hooking”. Even more practically, |
would like to copy |some useful ex-
tensions to BASIC from some future
issues of MICRO. So how about it
out there in 6502 land?

m
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Edward Carlson is a professor of
Physics at Michigan State Universi-
ty. He has been doing job-related
programming for Michigan State
since 1961, and he is especially in-
terested in Fortran and Machine
languages.

At the moment he is using graphics
to teach Physics. He is planning to
write more articles for Micro in the
near future.
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INTERACTIVE TRACE/DEBUG
MONITOR ENTENSION COMMANDS

MONEX:***NEW COMMANDS:*Disassem-
ble *Relocate *Find *ASCIl dump "Trace
(Sym-Bug) *Checksum calculator *BRK
set/delete *More

SYM-BUG: Trace with dissassemble and
register list; skip and continue subcom-
mands. BRK and Single Step.

PRICES: CASSETTE $15.95 )at $200 or
$3800)EPROM (2716-5V) (at $F000) $49.95
Commented Source $9.95 Custom
assembly: add $2.00. User Manual separate-
ly: $5.95 (applicabie to purchase). Ail 1st
ciass PPD continental U.S. Other add $2.50

OTHER PRODUCTS: AIM — SYM — KIM
***“Optimized” software for Optimal
Technology’'s EP-2A prommer. Includes
erase verify and full prompting. Let your
computer do the work. Includes listing,
cassette, instructions. Specify system.
$9.95

***Complete hard-and software interface
for Texas Instruments 12/20 column thermal
printer. Requires one eight bit port. Perfect
for dedicated controi applications. Com-
plete schematics, listings instruction.
Specify system. $9.95

J Holtzman

6820 Delmar, 203
St. Louis, MO 63130
314-883-5209
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Now You C

an Have

INPUT/OUTPUT

DUAL AXIS JOY-  |—
STICK AND PUSH-
BUTTON  MOD-
ULE for Games,
Graphics, and
Experimental Pro-
gram Input

EXTRA LONG, HEAVY DUTY
cables and connectors .

MICROBOX AND MICRO-
STIK PROVIDE APPLE
OWNERS WITH THE
HARDWARE TO EXPLORE
THE INPUT/OUTPUT CA-
PABILITIES OF THEIR
COMPUTERS.

A SIMPLE COMMAND from
the Apple keyboard or a Basic
Program can switch an exter-
nal device. Connect AC loads,
such as lamps, motors, relays
or solenoids directly through
the MICROBOX's 4 AC OUT-
LETS. Loads canrange fromQ
to 220VAC and draw up to 200
Watts each. Solid State
Switching ISOLATES the load
from your Appie for compiete
safety. Four LEDs provide a
visual on/off status of each
load.

A Complete Instruction/
Tutorial Manual is included
with the MICROBOX.

VI

INDUSTRIES

For Your Ap

REAL-TIME %NPUT

The MICROSTIK is a sturdy,
two axis joyst|ck. Metal Cable
Connectors @assure trouble
free usage over time, and
enable extension cables to be
added easjly. Use the
MICROSTIK to add real-time
input to your game, graphic or
experimental programs. Each
MICROSTIK contains a
PUSHBUTTON for added in-
put possibilities.

MICROBOX and MICROSTIK sit
comfortably on, or aside the Apple
Computer. They have been designed
to maich the Apple in color and
design. 1

ple Computer
MICROBOX

CONNECTSDIRECTLY
lo the Apple Game
Socket. ACCEPTS 2
Dual Axis MICROSTIKS

or 4 Paddles

ISOLATED SWITCH-
ING of 4 AC loads or
relays from a basic
program. 4 LED
status indicators.
Toggle Switch input
{sw3}

ORDER TODAY AND CON-
NECT YOUR APPLE TO
THE OUTSIDE WORLD.

The MICROBOX and MICRO-
STIK can be purchased at
most computer stores or can
be ordered directly by mail or
through our convenient 24
hour telephone service.

TELEPHONE:
(703) 620-2444

Order the MICROSET and
receive the MICROBOX, 2
MICROSTIKS, the Manual
and Cassette, and SAVE $40.

MICROBOX $139.95
MICROSTIK (each) 39.95
Demo Cassette 14.95
MICROSET 199.95
12 ft Ext. cables 9.95
Relay Modules "WRITE
Solenoid Modules WRITE

VA res. add 4% sales tax

MASTER CHARGE, VISA accepted
No C.0.D’s

CJM Industries, Dept. MB
P.O. Box 2367
Reston, VA 22090
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SYM-1 BASIC Pack Program

A Pack routine which permits comments tj be removed

from Basic to permit faster execution and tp save space

is presented for the SYM-1.

One of the most important
aspects of writing good BASIC pro-
grams is the quality of the documen-
tation contained in the program. The
excellent Hayden book , “BASIC
with Style”, by Nagine and Ledgard,
sets forth a standard by which
BASIC programs shouid be written.
This standard makes liberal use of
REMarks, spaces and blank and in-
dented lines to highlight and bring
out the logical structure of the pro-
gram.(See Appendix B, Prettyprin-
ting Standards, of “BASIC with
Style.”) Unfortunately, with the
limited amount of RAM available on
most micro-implemented BASICs,
by the time you write such a pro-
gram you may not have memory
available to run it or you may have
severely reduced the allowable
sixes of matrices or strings.

Now, if you have a SYM-1 you can
have the best of both worlds with
this BASIC Pack program. If the
assembly language program is
stored on tape it can be loaded into
page one and run, all without leav-
ing BASIC. In just a couple seconds,
it will delete all insignificant
spaces, NULL lines and extra col-
ons and reduce all variable names
to two characters or less. The pack-
ed program will run exactly as its
parent with one exception: GOTO’s
and GOSUB's are not allowed to
point to Null lines since they are
deleted. (A Null line is one con-
sisting of only colons, spaces
and/or a REMark.) However, the
parent program must be error free or
the packed program might end up
with different errors. In most cases,
you will notpack a program until it is
completely debugged. If you do
need to change a program after it is
packed, you should reload the
parent and change it. Then be sure
to always save the unpacked ver-
sion of the program on tape before
packing or all your documentation
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work will be wasted.

The easiest way to use the Pack
program is to make a copy of the ob-
ject code on tape with an ID of $31.
Verify the object code before and
after saving to make sure the stack
has not clobbered it. Then jump to
BASIC and write and save your well-
documented BASIC program. Next
enter the BASIC /direct command
LOAD 1. Read the tape with the
Pack program on it. After it has
LOADED, enter 7USR(270,0). This
will run the Pack program and return
to BASIC with an OK. Now you can
treat the packed
any other program.

Another way to use the Pack pro-
gram is to assemble it yourself. If
you have RAE-1 and 8K of RAM you
can copy the Assembly Listing and
assemble it. However, before you do
enter the following command:

SET $200 $1CF¢ $1D00 $1F00

Incidentally, there js a minor error in
RAE-1 as can be seen at address
137 of the Assembly Listing. Page
4-6 of the second printing of the
RAE-1 Reference Manual states the
current PC (=) is the first byte of the
next instruction after a branch: in-
stead it is one less than this.

Since th Resident
Assembler/Editor uses parts of page
one, the object code is stdred tem-
porarily on page $1F. After you save
the text on tape you must RESET
the SYM-1 to get the stack pointer
away from the end of the BASIC
Pack program area and then move
the code to page one with the
monitor command M 1 QE,1FOE-
1FE2. Now follow the same pro-
cedure given abov for using the ob-
ject code.

If you have EPHOM in your
system, you can assemble the pro-
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gram at some place in your EPROM
or simply relocate the code to
another page by changing all of the
“01” bytes to the new page number.
Of course, you will have to call the
program by its correct address
when you get ready to USR it.

To get an idea of what the BASIC
pack program does a sample BASIC
“program” is listed before and after
packing. You should also be familiar
with Appendix C, Space Hints, of
the BASIC Reference Manual. One
additional hint which is not men-
tioned is to use integer matrices in-
stead of floating point matrices
wherever possible. This saves 3
bytes per element: that’s 363 bytes
for DIM A %(10,10). There are other
ways to save space: how about
renumbering lines startng at zero
and increasing by one or how about
a program that determines which
lines are not pointed to by any
statements and packing con-
secutive such lines into long lines of
up to 255 bytes each? These ideas
are significantly more difficuit to im-
plement than those in this Pack pro-
gram. For myself, | hope to have
more memory before | need such a
sophisticated program, but maybe
someone else may take up the

challenge to write one. H
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George Wells has been interested in
computing since his high school
days. He presently works at the Jet
Propulsion Lab in Pasadena. Here
he is employed in the instrumenta-
tion department where he makes
custom designs for 6502-based
systems microprocessors.

His wife, Marilyn, a registered
nurse, does not share George’s en-
thusiasm for computing, although
their son, Bradley, age 5, loves to
push the buttons. We understand
that Bradley knows where the
‘return’ is located.
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