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Members and non members are
to contribute articles
publication in HV9% NEWS.

invited
for

Any copy intended +for publication
may be typed, hand written, or
submited on tapesdisc media as files
suitable for use with TI Writer (ie.
DIS/FIX B89 or DIS/VAR 8a) . A
suitable Pubtlic Domain word
processor program will! be supplied
i¥ required by the club librarian,

Flease inciude aiong with vyour
article sufficient information to
enable the file to be read by the
Editor egq. File MName etc. The
preferred format is 35 columns and
page length bé lines, right
justified.

All articles printed in HV99 NEUWS
(unless notified otherwise) are
considered to be Public Domain.
Other user groups wishing to
reproduce material from HUZ? NEWS
may feel free to do so0o as lang as
the source and author are
recognised.

Articles +for publication can be
submitted to the Editor, ALL other

club related correspondence
be addressed to The Secretarvy,

DISCLAIMER

The HUPS NEWS is the oéficial
nevwsletter of the HUNTER VALLEY
NINETY NINE USER GROUP.

should

Whilst every effort is made to
ensure the correctness and accuracy
of the information contained therin,
be it of general, technical, or
programming nature, no
respansibility can be accepted by
HV?9 NEWS as a result of applying
such information.

The views expressed in the articles
in this publication are the views of
the author/s and are not necessarily
the views of the Committee, Editor
ar members.

TEXAS INSTRUMENTS trademarks, names
and lagos are all copyright to TEXAS
INSTRUMENTS.
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| | authars. Az ug knou how tostly, it
PRESIDENT’S ig to buy and send individually. ue

viill continue this polic, to - help
support them in the future &by
Collecting donations and foruarding
them on in bulk.

MB We onl, zell dizks for cost of
MEDIA plus nominal COPY FEE and the
ONUS is on vou the USER to forwarid
any FAIRWARE, FREEWARE, SHAREYWARE or
with by WHMATEVYER name it is digtributed
under, to the AUTHOR by any means.
AI Lan‘B‘nCe That is why we 40 not charge & 5,04
for 3 digl:, as then the recipients
1o not th:nk Wwe pass the ENCES$% to
THANK, YyOul them by some mysterious channel.
Az thiz iz the final Prez’s pen from
me, I take this opportunity to thank| SO why not all AUSTRALIAN users or
the outgoing committe for their | if You are a small group send vour
support during the past ,ear. donation to us to pass on 27
This will be acknowledged and you
It iz hard to szingle out any personjwill help us encourage more great
as everyone all put effort into the| PROGRAMER': to support the TI $or a
group b, wvarious means. Realising| long time, so if Yyau use any type o+
that without Brian Woods’® massivel| FAIRWARE and have forgotten,vou will
tazk each month {or our output to| never be too late as we will pass
all TI'ers via the Mewsletter and| monies on so long as you make clear
the Secretary, Albert Anderzan’szs time| which Fairware you sent it <for.
consuming input and output to World] Better still send one LARGE cheque
Wide Uzer Groups fas well as|for us to distribute to geveral if
renovations at home) it would te You make use oOf more than OQME!'!!
remizz if I did not put them at thei Just let us know the Authore and

top of the thanlt ,pu list, also how to divide it up,as well as
A5 vuell I must mention Ton, and Will :gz_ comments an the pragrams use to
McGovern, Bob Carman,, Ron

Kleinzchafer, "Joe" Wright  and| Help support those who support us.
Richard Terry, for articles and other

great contriktutions. 1 wWwish the new committee a very

successfull future and as a member I
Our technical whiz, Alan Franks alsof will continue to support the group.

dezerves all our thanks for the
efforts he has put in repairing
cons=oles, as well as being the
purchasing co-ordinator for the used
egipment department. Thanks for all
/9ur valuable assistance, Al.

Meil Guigg for the GQuest RDZ2ag9
Ramdizsk a big thanlkt you. WUhile on

thiz subject, if s ou have the #full "
512% it iz now poscible thanks to un e"
Ron to divide it into Disk A and vg ey

Disk B {this iz still being SERERUUF

developed!.
N!ucusﬂe

BET UELL SOOM, JACK

& zpeed, recover, to USA member Jack
Sughrue after his auto accident and
Eest uishes from all the HY 99°ers,

FAIRUARE
Ye at the HU$®’ers STILL collect
group donations +to sent to various ‘J/

A
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BOR CARMANY

What to write about this month? That
is alwavys an interesting guestions!

It wasn't bad when I first ctarted
this column because almost
everything I wrote was “new?. Now,

however, I find myself pushing just
a bit to come up with a viable topic

for this maenthly endeavor. Let's
see what we can find to cover this
month!

Over the vyesars, XB has become the
"neglected” programming language.
Assembly langquage is faster but vyou
pay for the =peed by writing 29 or
S0 lines of low-level code tao
accomplish what i single B
statement does. Besides, I KNOW

what DISPLAY AT means but I'm not so
sure about those registers!'!

I belong ta the “"hack and slash®
school of programming. I use a
method similar to Attila the Hun
plug a segment of code in and cut it
ta pieces if it doesn’t work. Trial
and error are great teachers!' When
I write a program from scratch, I
rarely do it in the proper arder.
I'm just as likely to start at the
end or the middle of the program as
at the very beginning.

-

Watching me write a program 1is
sometime akin to a Marx brothers
movie --mayhem and madness. But
despite all of the unorthadox means
and disarray, there are certain
things that I do consistantly
throughout ~--- things that I have
found make for the best and fastest
programs.

1) FILL WUP PROGRAM LINES. You

should realize that each line number
takes up memory --two bytes to be
exact. In applications where memory
space is critical,; the savings can
be substantial. On top of that, it
takes time for the computer to
process each line in sutcession
more time, in fact, than to process
a full, multi-statement 1line of
code. Type until the cursor stops
and you can’'t ehter anymore
characters and press <ENTER>. Then,
press (FCTN-8> and you will be able
to enter more code.

N\

- —

random bytes

‘1 can

\

29 USE PRE~SCANM. I+ vou have
written a rather lengthy program,
make wuse af the fact that you can
turn the prescan ¥4 and on. The
long interval between the time the
program is booted into wmemory and
the time that it actually executes
is due to the fact that the program
sCane every line for variables and

constants and CALL
it starts. There
You can do this.
shorter than 45
can use PRE-SCANIT!
work" +{far you. On lenger programs,
use NEATLIST or one of the ather
cross reference programs to list the
variables and constants and put them
at the beginning of the program.
When you have them in two or three
lines of code (along with the CALL
statements), turn the pre-scan off
and then back on at the appropriate
pPlace at the end of  the program.
The pragram will start almost
immediately!

statements before
are two ways that
I+ your program is
disk sectors, you
to do the "dirty

3) WRITE PROGRAM MODULES. I+ vyou
create self-cantained program
segments, you can beta-test them
independently of the rest of the
program, It is much easier to
de-bug 25 lines of code than to try
ta +follow the program +low and
de-bug 150 or 2088 lines of code.
Remember, you can always RESeguence
a program after you have it
assembled. That is one o+ the
reasons that I use the scatter-shot
method of programming writing
the end of the program or middle
long before the beginning is
written.

.

4} NEVER WEAR GUT YOUR FINGERS
TYPING SOMETHIMG THAT THE COMPUTER
CAN DO FOR YOU. Why should I step
through a program line-by~line
looking far typos (I have never
written a program without one) when
let the computer do the work
for me. 1 use PROGRAM WRITER to
write what lines aof cade that it can
write and usually end up saving the
entire lot as a D/V 8¢ $ile betore I
run it. Just to make sure, I run
the D/V 8% file through a special
dictionary of CAlLLs, etc. ta check

for any mis-spellings that I have
missed. I convert the D/V 8¢ file
back into a program with XLATE and
I'm ready to go! Then, I can
exterminate the laogic "bugs”"., By
the same token, take advantage of
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common sections of code by making
them SUBROUTINES and use whatever
segments pDf code that you can from
other programs you have created.

3) ALWAYS HAVE A CURRENT BACK-UP
COPY OF YOUR WORK!!! This is the
most important of the rules of
programming. I have had the rather
uncomfortable feeling of seeing 44
sectars or so of work mysteriously
vanish by pressing the wrong key (or
as an offering to the *"disk god*).
It is always easier to reload that
re-create code. I usually backup my
work every 23 - 3@ lines of code to
alternating +files on a backup disk,
That way, I won’t 1lagse more than
that should the system crash ar the
program “eat” what is in memory.

6) DEBUG FROM A PRIMTED COPY. It is
always much easier to look at a
written copy of the program and find
logic errors than it is to look at
the screen and try to find them.

2) BETA-TEST!! BETA-TEST!!
BETA-TEST!! One of the most
difficult things for a programmer to
do is to de-bug his own work. The
reason is that vou know what it is
supposed to do and what keys are
supposed to be pressed. Find
someone who has never seen vour
program and let him try it out---i4
there are any errars, they will
usually pop out then.

When I follow these simple ~B
programming rules, everything seems
to work out just fine ~-despite the
fact that I haven’'t started in the
proper place in the program!!

 THE
MYSTERIOUS
K

This article came %o us from
the February 1929 issue of CIMN-DAY
Newsletter, and came from an article

written by Bob Albrecht & George
Firedrake.
Computers uwse a very simple

code, called binary, to represent
information. Hinary is very zimpley
it uses only two symbols, © and 1.
The symbols O % 1 are called Binary
digits, or bits.

In a typical personal computer
information is stored in the memor
af the computer . The memor y
consists of many thousands of bits
organized in buwnches of bits  in
memory locations.

One memory location can hold
eight bits of information. A bunch
of eight hits is called a byte, SHo
one memary location can hold eight
bits or one byte. The memory of a
typical personal computer has many
thousands of memory locations.

* One memory location can store 9
bits.
* A group of 8 bits is cgalled a
byte.

* S50 a memory location can store one
byte,

* A computer
thousands of

memary has many
locations, =so the

memory can store many thousande of
bytes.

Ferhaps vyou have heard about
the mysterious i, Feople say a
computer has 128K or 254E or S12E -
or more - bhytes of memory,

¥ 1K bytes
1024 bytes.

equals 29 pytes equals

Use the computer to change 1K
bytes or 254K bytes to ordinary
numbers:
type FRINT 2710
it prints 1024
type FRIMT 2&5& % 210
it prints 262144
type FRINT 512 # 2710
it prints a24208

REMEMRBER

1K bytes = 239 hytes = 1024 bytes l




compilad by
BRIAN NOODB

HALL OF EAME

Im the April
newsletter of the Users
Orange County 1in  the US announces
that four pegple active in the TI
world have been inducted into their
Hall of Fame. They are Barry Boone,
Jim Feterson % our very own Tony &%
Will McGovern.

the
Group of

issue of ROM,

With regard to Tony % Will they
gaidi
"These two residents
are best known for Funnelwsbh, This
program, which has been proclaimed
by some as  ‘the most sigrificant
program ever written for the TI°,
takes TI Writer to its maximum
abilities and then adds features
never consolidated 1into one program
before Funnelweb. It i=s, simply
put, an entire operating environment
that will support just about
dislk based TI application.”

ot Australia

"They have tweaked TI
and added new control keys, a better
Character font on screen, faster
word wrap and much, much more.®

Writer

"The McGoverns have also
contributed to the TI knowledge
baze. Their newsletter articles,
which are often copied, cover many

“font of your choice.

Any -

areas of interesst for Extended Rasic
and Agsembly programmers, ™

MELEBOURNE TI FAIRE
The date for thisg
beaen set. It is on:
Saturday October 7th
The Faire will be held at
Fark, Whitehorse Road,
commencing at 2. 00pm.-

vears Falrw
has

Respdene
Deaspdenes,

fccording  to

group’s newsletter,
group will be running a Multiplan
raffle to be drawn at the Faire.
Tickets should be on sale wsoon  for
that. HNew products froam Australia,
the US and Canada are expected to be
on  show %  the Melbourre group’s
software competition winner will be
announced. The will also be
(hopefully)! an auction pf TI parts
and other odds and ends will also be
organized.

the Melbourne
the Brighane

Make
mind. As

sure you keep the date in
we get a little closer to
the date we will see those who want
to go and arrange transport,
accommodation etc.

PAGE MAKING SOFTWARE

The May issue of MICROpendium
carries an advertisement for a
recently released piece of
software. The program is called
Fage Fro 99 and is being sold by
Asgard.

Bome of the featuwres are;:-—
* It lets you compose a &4 line page

full of text, graphices and lines
guickly and easily...a what vou see
is what you get screen, and the
ability to paste in pictures and
type text.

* Allows wup to 28 pictures of any
size ar shape anvywhere on  theo
screen, and allows you to type text

in a complete large font % & small
# With this utility vyou can creates
forms, advertisementsz, flyers, maps,
graphs, wharts, labiels,
certiticates, signs, reports  and
nawsletters.

$¥U524.95

The price is plus FUS4.75

for airmail delivery, and i
available from: Asgard Softwares FQ
Box 10306 Rockville, MD 20850 USH

FER-BASE HINT
From the May issus of the LA
FPers newsletter comes this tip tth/




Somias o s e

aoriginally Came From the 2T
Mewsletter.., "Sorting and 50 on
are  based aon ABCII strings and
avarything works according to the
ASCIT value of the characters.
Thus, while 4 comes after 2, 27 will
come before 4! Use leading reros on
a number vou intend o sork. .. thon
you will correctly sort 02, 04, 220

"Gelective Indexing search
works  on o your input oup to the first
shace, s0 that ‘good day’ will sort
on only “goodt, To sort by the
whole string vou must insert a
question mark thus "good?day’."

JERRIES CORNER

In her column  in the May issue
of  the LA 9%ars Mewsletter, Terry
had this to say...

ve. o well lots of people like
lots of things happening, as long as

someone 2] se does then. How about
burmaut, you all? Haven®t snough
workers dropped by the wayside
because of lack of actual support?
If the system starts to wear down,
it is NOT the fault of the current
doers. If you are one of the myriad

of takers, any chance of a switch of
roles? Tey it, you might like it!"

OND IT° 86 GOODNIGHT FROM HIM

Well folks, this issue WrADS up
my  spell as editor. I have been
putting the newsletter together for
a little over I vyears now, and I
faal that it is time far a fresh
approach to the editing of the

newsletter. As  well, I recently
seld my TI gear and purchased a new
computer, 50 it would become
difficult to do all the things

nacessary in printing our magarzine.

I have enjoved my time as
editor immnensely and have made now
friends around the warld as  a
resgli. I would din closing thank
all  those who have contributed to
our magazine over the years
including Al Lawrenge, Joe Wright,
Tony McBGovern, Jack Sughrue, Ron
kleinschafer, and of course one of
our most prolific contributors, Rob
Carmany. Without vour contributions
gentlemen the HY 9%srs Newsletter
would have failed long ago...long
may you all writet!!

I do not of course intend to
desert the Group, after all, your
not a bad bunch of blokes. I will

~

be "doing wy Bbit o+ EE Lhat the
Group continues to pProsper into the
future. " Why dont  YOU dea yiour ik
for the Group as well, and not leave
it to the sane people all the timeT
Have another read of the article
above - "Terries Corner®!

HHAT MAKES
ED TICK
TOUR RDVI;E REPORTER

As our clubk seems to ke facing a
watershed in its history and many of
the key people ars finding the drain
on their time too great, it seemed a
900d idea to try and find out a
little Pit about the various johe
that help to keep our club operating
in order to see whether a solution
can te found to the probiems we are
facing.

Hith that in mind, I made our
Editor, Brian, the first Juinea pig,
an1 asked him these questions. I
hope you find the answerz
enlightening and challenging and
that vou wmay find that there is
something constructive YOU can do to
help.

Fep.: “Just how long have you been
Editor of the Club Mag.,Brian?"

Ed..: "It’s been three years now."
Rep.: *That’g a fair while
considering the work lpad., Just how
much time do vyou spend each moth
qetting the Mag gut?

Ed.:!: "Well, actually it's got a bit
better as I’'ve got better arganised,
I’ve had sheets printed up Ffor the
regular articles with the headings
already done so that it's just a3
matter of ’Spell Checking’ them,
making sure that it sgunds right,
that the article actually says what
the person means, cutting it out and
pasting it in, It’s actually got
batter. It probably takes up to
about 2& hours a month, depending on
the size."

Rep.:! “"Do vou have to
printing as weli1?"
Ed.! "Yes, when I'm daone, it’'s taken
to the printers at the B.H.P. and

they print it for us. I pick it wup
and put all the address labels EEJ

orgqanize the




the back ready for delivery.®

Rep.! "So what wauld happen if we
have to get it printed
commercially?"

Ed.: “Well, we couldn’t afford to
have it done commercially. They do
it for us and make a small charge.
They’'re very good about {t, and we

appreciate it,"

Fep.: "Ic there a chance that we’ll
lose this +facility if vou don't
continue as Editor?"

£4.: "Np.*®

Pep.! "How about pressure,.
any pressures in this job?*
Ed,: "Well, I 1like to have the
magazine done and ready for people
at the meeting, The pressure is
getting articles from people in time
to have it all done and pasted up
and at the printers on Monday
morning then that gives them two
days to have it dane. Sometime the
machineg break down and it can't be
done. That happens occasionally, "
Rep.: "Is it hard to arganize pecple
to get articles in on time?" Ed.:

Are ther

Rep.: *"What kinds of skills have You
tound helpful in this job?*

Ed.: "Being able to spell and having
a reascgnable grasp ot grammer.
That's about =11.¢%

Rep.: "Typing?"

Ed.: "Ah,..it helps, but it’s not
vital because I don’t have to do a
iot of typing. I can t, pe
reasonably quickly anyway... tvo
fingers, so typing is not a real
problem. ®

Rep.: "How does being Editor
your family and leisure time.
it cut into it too much?®

Ed.! "No. My wifes uzed to it.*
Rep.: "You must have a good wife."
Ed.! It does cut in a little, but
it’s my responzibilit, to have it
done and I take that responsibility
seriously.,"

Rep.: “When are ou able to slot
this in to your time? Do you do it
at night or at some octher time?

gd.: “Well, mostly, I've keen on
afternoon shift the weel it's Lteen
reguired so I get most of the work
done during the da,. But it can beo
done quite easil, in 3 or 4 nights
at a few hours a night.

Rep.: "0.K. wuhat aspects of the job
are the most satisfving? Or do Lou

find it a drudge?r

affect
Does

"Most of the people who contribute
are regularse and they know the
score, so that’s not usually a
protliem. " '

\

E4,: "I find it extremel
satisfying. I wouldn’t have done it
for this leng if I'd found it a
drudge. I'm getting a little stale
now, not because it’s a drudge, but
Eecauze I think someone else who's

more enthusiastic could 40 2 better
job."

Rep.: "YUhat part iz the mast
satisf, ing?"

Ed.: "The end product, I'm quite

proud of it and I think it rates as
one of the best.™
Rep.: "Knowing the
involved, 1o you think there 1is
anyone who would willingly subject
themselves to these pressures™®

€d.: "MHo comment."

Rep.: "A hard one. If the job of
Editor ceased to ke done, what do
you think the survival rate of the
club would be™"
Ed.: “er

Hor k load

5lim. Honesztl,,
Tonight, we’ve got about ten people
here. UWe’ve 9ot ninet, in the club,
the others must be in the group for

some reason. If they’re not here,
it must te for the magazine.
Conceited as that ma;,; sound. If

they can’t come to
the, must be in the ciub for
something, The only other thing is
the magazine. Mo magazine, no
club.”

Rep.: "Thanks Brian, that qives us a
a lot to think about. Well, folks,

the meetings,

this is ,our Roving Reporter zigning
off.

~ |

AN T e oo




FUNNELREB
FHRN
PRESENTS

EXTENDED BASIC
TUTORIALS
REVISITED

by

TO1Y Hc<cCOVERHU

Par: 1

I. INTRODUCTION

Theze Tutorials vere priginally,
uritten several years ago to try to
improve the abysmal standard of
praogramming apparent in magazine and
User Group Meweletters, and even
commercial game programs at the
time. They appearsd first in the
Sydney TISHUG MewsDigest and later
oneg in the HV9? Newsletter after
the #formation of that group as a
separate entity. The standard of
published programs written in XB has
on the whole improved since then,
but not as much as it should have,
and as advanced users move on, new
beginners take their places on the
basic console/XB caomputers and need
to learn how to use them. XB is no
longer the prime language on the

k?xpanded TI-99/4a, but it is still a

very expressive and powerful
language, with features that have
anly been caught up with in recent
times an newer and more pretentious
computers., There does seem to be
some continuing demand for tutorial
material an XB, so I hope this
series will still be of value to new
and ald programmers.

The series is intended neither as an
elementary course for absolutely raw
beginners nor as a reference
treatise. It is meant Ffor the
intergsted user who is willing to
put some effort into understanding
how Extended Basic works in order to
make best ucse of it, and wishes to
develop a feel for how the machine
actually goes about its business.
Plus assorted ravings and ramblings
on. This 1ssue of the Tutorials
represents a mild going over of the
original +files, mainly teo remove
spome of the putdated topical
material.

The aim aof this series on TI
Extended Basic was always to
concentrate on those features which
had not received due attention in
User-group newsletters ar commercial
magazines. In fact most of the
programs published in these sources
up to the original time of writing
had made little use of that most
powerful feature of xB, the user
defined sub-program, or of somne
other features of XB. Part at the
reasan for this was the practiceggj)




r:;me authors, a practice still
sometimes in evidence in magazines,
of rehashing the same material for
several different machines and
publications, forcing the use of the
lowest common denominator of Basics.
Worse still were the many programs
which were object lessans in how to
Wwrite tangled and obscure code. A
much neglected source of help is
Ti's Extended Basic Tutorial tape ar

disk. The programs in this
collection are unprotected and s=o
Open for inspection and it's worth

looking at their listings to see an
example of how sub-programs can g9ive

an eazily understood overall
structure to a program.
Well, what are we going to talk

about then ? Subjects covered are

1) User-defined sub-programs
{(2) Prescan switch commands
{3} Bugs in Extended BRasic
(4) Crunching program length

Initially the discussian will be
restricted to things which can be
done with the cansole and XB anly,.
Original intentions were to cover
LINKing of assembly routines but the
series petered out before that.
Ross Mudie has written extensively
on this topic in a series of TND
articles in recent vears so the gap
has been filled. Actually, for most
game programming in pure XB with no
assembler help, the presence of the
memory expansion doesn’t speed up XB
all that much as speed still seems
to be limited by the built-in
sub-programs ( CALL COINC, etc )
which are executed from GROM through

the GPL interpreter. The real
virtue of the expansion system for
game programming, apart from
allowing longer programs, is that

GPL can be shoved aside for machine
code routine=z in the sEpoeed critical
parts of the game, uhich are usually
only a very small part of the code
for a Jame. Even 5o careful
attention to ¥B programming can
often provide the necessary speed.
AS an example, the speed of the puchk
in T¥B, our first major exercise in
¥B coding, is a factor of 10 faster
in the finally, released version than
it was in the first pass at coding
the game. Curipusly it has turned
out that the coding of this game is
50 finely +fitted to the Wway TI XB
handles things that the puck s=peed
has to be reduced for Myarc XBII to

handle it withgut losing track, even

though it ig supposed to be much
faster,

II. SUB-PROGRAMS in OVERVIEW

Every dialect of Basic, TI Extended
Basic being no exception, allows the
use of subroutines. Each of these:
ie a section of cade with the end
marked by a RETURN statement, which
is entered by a GOSURB statement
elsewhere in the program, When
RETURN is reached control passes
back to the statement following the

GOSUE. Look at the code segments
299 ...

39d GOSUB 209¢

31z ...

298¢ CALL KEY(Q,X,Y)Y;: IF ¥= 1 THEN

RETURN ELSE Zagy

This simple example waits +¢ar and
returns the ASCII code for a fresh
keystroke, and might be called +From
@ number of places in the program.
Very useful, but there are problems.
I+ the line number of the subroutine

is changed, other than by
RESequencing of the whole program
fand many dialects of Basic for
microcomputers weren't even that

helpful at the time) then the GOSUBsg

will g0 astray. Another trouble,
which you wusually find when yau
resume work on a pragram after a

lapse of time, is that the statement
GOsSuEe 293% doesn’t carry the
slightest clue as to what is at 290@
unless you go and look there ar use
REM statements or tail remarks.
Even more confusingly the 2660 will
usually change on RESequencing,
hiding even that aid to memanry.
There is an even more subtle prablem
- You don't really care what the
variable "Y" in the subroutine was
called as it was only a passing
detail in the subroutine. However,
if A is used as a variable
anywhere else in the program its
value will be affected. The
internal workings of the subrautine
are not separated 4rom the rest o+
the program, but XB does pravide
four ways of isaolating parts of a
program.

(1) Built~in sub-programs
{2) DEF of functions
(3) CALL LINK to

routines

machine code

{4) User defined BASIC sub—prugramsJ)
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The first af these, built-in
sub-pragrams, are already well known
from console Basic. The important
thing is that they have recognizable
names in CALL statements, and that
information passes to and from the
sub-programs through a well defined
list of parameters and return
variables. No obscure Peeks and
Pokes are needed, The price paid
far the power and expressiveness of
Tl Basic and XB is the clowness of
the GROM/GPL implementation in which
the powerful TMS-999@ CPU is hobbled
by being forced to interpret another
language (GPL) +for an imaginary
8-bit pracessor.

DEF function is a primitive form of
user defined sub-program found in
almost all BASICs. Often its use is
restricted to a special set of
variable names, FNA,FNE,... but TI
Basic allows complete freedom in
naming DEFed functions (as long as
they don't clash with variable
names). The "dummy* variable “X* is
used a€ in a mathematical function,
not as an array index

144 DEF CUBE {X) =X¥X¥X

doesn’t Cclash wWith or affect a
variabtle of the same name X
elsewhere in the program. YCUBE"

can’t then be a variable whose value

is assigned any other way, but "X*
may be. Though DEF does help
program clarity it executes very

slowly {n TI Basic, and more slowly

than user defined sub-program CALLs
in ¥B,

CALL LINK to machine code routines
qoes under various names in other
dialects of Basic if it is provided
ez USR( ) 1in some). It is only
available in XB when the memory
expansion is attached, as the

T1-9%/4a console has only 254 bytes
of CPU RAM for the TMS-994@ lurking
in there. All we note now is that
the TI does it in a very civilised

fashign, LINKing by name to
relocatable assembly routines. Ask
yaur PC or Apple or C&4 awning
friends if their Basic supports

that. The Funnelweb system supports
all necessary assembly development
functions with the XB module in an
expanded system. TI XB cantains a
standard set of interface routines
that support the details of tinking.
Unfortunately these have a great
Wweakness in that transfers of

Lftrings between XB's VDP storage and

programming

the memory expansion is done brte by
byte with a complete reget p¢ the
VDF read and write addresses for
each byte instead o+ transferring a
block at a time. The result is that
assembly string handling doesn’t
always speed things up all that much

and this has been a reason for lack
af SUCCess of some XB support
packages.

You should have your TI Extended
Basic Manual handy and laook through
the section on SUB-programs. The
discussion given is essentially
correct but +far too brie+, and
leaves tao many things unsaid. From
experiment and experience 1 have

tound that things work just the way
one would reasonably expect them to
do (this is not always so in other
parts of XB). The main thing is +to
get into the right frame af mind for
yaur expectations. This process is
helped by figuring out, in general
terms at least, just how the
computer does what it does.
Unfortunately most TI-99/4a manuals
avoid explanatians in depth
presumably in the spirit of “Home
Computing®. TI's approach can fall
short of the mark, so we are now
going to try to do what TI chickened
out of.

The user defined sub-program feature
of XB allows you to write your own
sub~programs in Basic which may be
CALLed up from the main program by
name 1in the same  way that the
built-in ones are. Unlike the
routines accessed by GOSUBs the
internal workings of a sub-program
do not affect the main program
except as allowed by the parameter
list attached to the sub-program
CALL. Unlike the built-in
sub-programs which pass information
in only one direction, either in or
out for each parameter in the list,
3 user sub-program may use any one
variable in the list to pass
infarmation in either directiaon.
These sub-programs provide the
cancept known as
‘procedures" in other computer
languages, +aor instance Pascal,
Logo, Fartran. The lack of proper
"procedures® has always been the
major limitation of many BASIC
dialects as a camputer language. TI

XB is one of the BASICs that does
provide thizs facility. Not all
BASICs, auch as the GW-Basic
supplied

with IBM style ATs that we
bought recently for the lab, are sg




r::vilised. Perhaps the suppliers of
these machines don't really want or

expect anyone to program their
machines seriously in Basic. You
will +ind that with true
gub-programs available, that yau
can’'t even conceive any more of how
one could bear writing substantial
programs without them (even within

the 14 Kbyte limit of the unexpanded
TI-9%9/4a let alone on a machine with
more memary).

The details of how procedures or
sub-programs work vary <from one
language to another. The common
feature is that the variables within
a procedure are localised within
that procedure. How they
communicate with the rest of the
program, and what happens to them

when the sub-program has run its
course varies from language to
ianquage. XB qoes its own weltl
defined way, but is not at all

+lexible in how it does it.

Mow let’s look at how Extended Basic
handles sub-programs. The RUNning
of any XB program goes in two steps.
The tirst is the prescan, that
interval of time after yau type RUN
and press EMTER, and before anything
happens., During this time the XB
interpreter SCans through the
program, checking a few things for
correctness that it couldn’t
possibly check as the lines were
entered one by one, such as there
being a MEXT for each FOR. The TI
BASICs do only the most rudimentary
syntax checking as each line is
entered, and leave detailed checking
until each line is executed. This
is not the best way to do things but
we are stuck with it and it does
have ane use ta be mentioned later.
At the same time XB extracts the
names of all variables, sets aside
space for them, and sets up the

procedure by which it associates
variable names with storage
locations during the running of a
program. Jugt haow XB daoes this is

not immediately clear, but it must
involve a search through the
variable names every time one is
encountered, and appears to trade

otf speed for esconomy ot storage.

XB also recognizes which built-in
sub-programs are actually CALLed.
How can it tell the difference
between a sub-program name and a
variable name? That’'s easy since

you to inspect. One of the

built-in sub-progran
always preceded by

why <sub-program names are not
reserved words and can also be used
as wvariable names. This process
means that the slow search through
the GROM library tables is only done
at pre-scan, and Basic then has its
own list for each program of where
to go in GROM for the GPL routine
without having to tonduct the GROM
search every time it encounters a
sub-program name while executing a
program. In Command Mode the
computer has no way provided to find

names are
CALL. This is

user defined sub- program names in
an XB program in wmemory even in
BREAK status. XB also establishes

the process for looking up the DATA
and IMAGE statements in the program.

Well then, what does XB do with user
sub~programs? First of all XB
locates the sub-program names that
aren’t built into the language. It
can do this by finding each name
after a CALL or SUB statement, and
then looking it up in the GROM
library index o+ built~in
sub-program names. You can run a
quick check on this process by
entering the one line program

192 CALL NOTHING

TI Basic wil) go out of its tiny 28K
brain and halt execution with a BAD
NAME IN 1@@ error message, while X8,
being somewhat smarter, will try to
execute line 1&g, but halts with a
SUBPROGRAM MOT FOUND IN 180 message.

The XB manual insists that all
sub-program code comes at the end of

the program, with nothing  but
sub-pragrams after the first SUE
statement (apart from REMarks which

are ignored anyway). Now this iz a
9o00d way to do things as the main
program  is right up front there far
great
annoyances about Pascal is that
despite its pretensions to
structured style it forces you to
hide away the main program right at

the end after all the procedures.
#B then scans and establishez newuw
variable storage areas, starting

with the variable names in the SUB
xxx ({parameter list}), for each
sub-program from SUB to SUBEND, as
if it were a separate program. It
seems that XB keeps only a single

\

master list for sub-program names no
matter where found, and consultei)
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(:henevar the interpreter encounters
a CALL during program execution.
Any DATA statements are also thrown
into the common data pool. Try the
following little program to convince
yoursel+f,

1gg DATA 1

119 READ X 157 PRINT X :: RE AD X ::
PRIMT X

129 SUB NOTHING

138 DATA 2

194 SUBEND -

When vyou RUN this program it makes
no difference that the second data
item is apparently located in =z
sub-program. IMAGEs behave
likewise, On the other hand DEFed
functions, if you care to use them,
are strictly contined to the
particular part of the program in
Wwhich they are defined, be it main
or sub. During the pre-scan DEFed
names are kept within the aliocation
procesas separately for each
subprogram or the main program.
Once again try a little programming
experiment to illustrate the point.

148 DEF X=it :: PRINT X3y ::
CALL SP(Y) :: PRINT X;Y
119 SUB SPI(Z) :: DEF =2 i3
Z=X :; DEF Y=3

128 SUBEND

This point is not explicitly made in
the XB manual and has been the
subject of misleading or incorrect
comment in magazines and
newsletters. A little reflection on
how XB handles the details will
usually clear up difficulties.

Tl BASICs assign nominal values to
all variables mentioned in the
program as part of the prescan, zero
far numeric and null 4{or sktrings,
unlike some languages (some Basics
even) which will issue an errar
message if an unassigned variable is
presumed upon. This means that XB
can’t work like TI LOGO which has a
rule that it it finds an undefined
variable within a procedure it
checks the chain of CALLing
procedures until it finds a value
under that name, However, unlike
Pascal which erases all the
information left within a procedure
when it is finished with it, xB
retains from CALL to CALL the values
of wvariables entirely contained in
the sub-program. Some recent Basics
an other machines now allow

\

behaviour ot TI Extended Basic comes

~

subprogram variables to be specifiad
either as static {can be very handy)
or transient (which saves storage
Epace in between CALLs), but XB is
at the +fully static end of the
spectrum. The values of variables
transferred inta the sub-program
through the SUB parameter list will
of course take on their newly passed
values each time the sub-pragram is
CALLed. A little program will shaw
the difference. '

168 FOR I={ TO 9 :: CALL SEP
R{GY:1: NEXT 1

112 SUB SBPRI(A}):: A=A+l :: B
=B+1 :!: PRIMT Aj}B

126 SUBEND

The +irst variable printed is reset
te 9 each time SBPR is called, while
the second, B, is incremented 4ram
its previous value each time. Array
variables are stored as a whole in
one place in a program, within the
main program or sub=-program ir which
the DIMension statement +or the
array occurs. XB doesn’'t tolerate
attempts to re-dimension arravs, so
information on arrays can only be
passed down the chain of
sub-programs in one direction. Any
attempt by a *B sub~-program to CALL
itsel+f, either directly ar
indirectly from any sub-program
CALLed from the first, no matter how
many times removed, will result in
an error. Recursive procedures, an
essential part of TI LOGO, are NOT
possible with XB sub-programs ,
since CALLing a sub-program does not
s€t up a new private library of
values.

All of this discussion o+t the

frem programming experience With
Version 119 of XB an a TI-99/4a with
198! title screen. Earlier Versians
and consoles are not common in
Australia, but TI generally seems to
have taken a lat of trouble tg keep
new versions of programs compatible
With the old. On the other hand 7]
has also been very reticent about
the details of how XB works. The
Editor/Assembler manual has very
little to say about it either, less
by far even than it tells about
console Basic.

Another simple programming
experiment will demonstrate what we
mean by saying that XB cets up a
separate Basic program for each
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sub-program. RUN the following

149 X=1 :: CALL SBPR :: BREA
K

118 SUB SBPR :: X=2Z :: BREAK
:: SUBEND

When the program BREAKs examine the
value of variable X by entering the
command FRINT X, and then CONtinue
to the next program BREAK, which
this timeg will be in the main
program, where you can again examine
variable values,

We will now summarize the praperties
of XB sub-programs as procedures in
complete XB programs, leaving the
details of joining up the various
procedures to the next sectian.

{a) XB treats each sub-program as a
separate program, building a
distinct table of named variables
and DEFed functions for each.

(b) All DATA statements are treated
a8 being in a common pool egually
accessible from all sub-programs or
the main program as are also IMAGE
statements, CHARarters, SPRITEs,
COLORs, and File specifications.

(c} All other infarmation is passed
from +the CALLIiNng main or sub-
program by the parameter lists in
CALL and SUBR statements. XB does
not provide for declaration o+
common wvariables available on a
9lobal basis to all sub-programs as
can be done in some languages.

{d) Variable values confined within
a sub-pragram are static, and
preserved for the next time the
sub-program is CAlLed. Same
languages such as Pascal delete all

traces of a procedure after it has
been used.

(e} XB sub-programs may not CALL
themselves directly ar indirectly in
a closed chain. Subject to this
restriction a sub-program may be
CALLed from any other sub-program.

{f) The MERGE command available in
B with a disk system (32K memnory
expansion optional) allows a library
of XB sub-programs to be stored on
disk and incorporated as needed in
other programs.

\

PROGRAMS THAT
HRITE PROGRAMS
by

BOR CARHAHNY

Par+ 2

In the last article we touched
briefly on the three flags that are
used by programs that write other
programs. CHRE(199) is the one that
is used to denote a quoted string.
That means that the string is to be
physically enclosed in quotation
marks. The only stipulation is that
you must include a length byte ta
tell the computer exactly how many
characters are in the string to be
enclosed between the guotes.

CHR®$ (20%) denote= an unquoted string
--2ither a numeric variable,
constant, or other word that is not
to be enclosed in guotation marks.,

CHR®(2081) tells the computer that a
line number reference in coming and
it is the exception as far as line
numbers are concerned. Three bytes
instead of the customary two bytes
in length.

Mow that we have had the refresher
course, let’s look at some examples
of what a line of code would look
like. Each line is going to begin
with PRINT #2:CHRS(INT(LN/25&) )8 CHR
E(LN-256*%INT(LN/254)). That is the
line number algorithm that we
caovered in the last column. For the
purposes of this exercise, we are
90ing to replace that statement with
"¥%¥%* to conserve space and just
present the actual code itself.

The first example is an example of a
simple PRINT statement with a guoted
string!

FRELCHRS (156 ) KCHRS (199) &CHRS (5)
L"HELLO"LCHRS (@)

CHR®(154) is the token value For
PRINT and it is followed by the
CHR%(19%9) flag and a length byte
Wwith the CHRS value af the number of
letters in HELLO. The line of conde

/
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(: ended with the null character
CHR®E(E) to tell the computer that
the end of the line has been
reached,

Assuming that the value of LN (the
line number) is S@8, the resulting
line of code that is produced is:
S8 PRINT “HELLO"

Here is an example of a line of code
using CHR$(208) for an unquoted
string, We are g9o0ing to once again
use S5@Y as our line number value.

#HX&ECHRE (157) &CHRS { 29G )} LCHRE (4)
LYINIT"&CHRS (&)

We have the token wvalue for CALL
which is CHR$(157) $ollowed by the
flag for an unguoted string which is
CHRE(284) and a length byte. INMIT
is then printed followed once again
by the null CHR${g) to end the line.
Here is the resulting line of code
as it actually appears:

S@d CALL INIT

Mow we come to the last of the flags
--- CHRS$(281}. It is a bit mare
complicated than the other two. We
are 3oing to begin with the premise
that we have used LNUM ag an input
variable to put aqur line number
reference inta.

*XXLCHRS (155) &CHRS (145) &CHRE (281 )
LCHRE (INT (LNUM/256) )& CHR$ {LNUM-25&%
INT (LNUM/256) ) kCHRE (8)

Motice anything familiar? We used
the token +for ON +ollowed by the
token for ERROR and then the line

number reference flag and our line

number algorithm and the line ending
null,

Before we end this segment, let’s
look at an example of how mare than
ohe of the <flags can be used in a
line of cade.

would

The resultant line of code

look like this:
594 DISPLAY AT(ROW, COL)Y * *HELLO™

I'm sure that this all seems a lot
of work for a couple of simple lines
of code. The fact is that we can
combine common code inte a string
variable and then use simple ACCEPT
AT statements to write the code.

\
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For example:

DIS®=CHR%(142) &CHRS (242} 4CHR® (183}
LCHRS (200) kCHR® (LEN(STRS (ROW) A&STRS
(ROW) &CHRS (179 ) CHRS ( 20)

LCHRS (LNN{COL) ) &STRE (COL) &CHR$(1872)

This would reduce DISPLAY AT{ROW,CO
L) to the string wvariable DIS%.
Simply by entering the values . for
ROW and COL +from the keyboard, a
line of code could be written to

disk. That is the key to the
situation --- common portions of
cade could be stored as string
variables and then with a single

keypress ar short
values, a line of code could Le
created. The advantage is that it
is free of typos and the lines of
code are produced much faster than
¥»ou could type them in by hand.

series of input

The possibilities +for using taken
values to write D/V 143 files are
almast endless. The MAKELOADER
program mentioned in the +first
article of this series used a
modified disk directory utility to

read the filenames from the disk and
Created a MERGE file with tokenized
versions of *"RUN DSKl.filename" to
actually load and run the program
selections. There are other varied
uses 1o experiment with in the use
of tokenized reserved words. Take

advantage o+f this little-used facet
of the TI and make programming
easier!

This is the end
tutorial.

af this two-part
If you are interested in
creating programs that write other
programs, please cansult the
documentation to FROGRAM WRITER
which is now being distributed by
There is a copy of it in
the library as well. As the docs
state, it isn’t meant to be the
“end® but rather the "beginning” +tor
those adventurous souls who would
like to write programs the €easy way
--have the computer do it far you !t




is that the TI-Writer program

TI_ HRITER misinterprets the asterisk and 2 [3

digits as an instruction to input
PEDBLEHS data from a "value filwe”, as in
mailing lists. This iz described on
page 111 af " the TI-Writaer
instruction beok. To correct this
problem vyou will nreed to type 2
This article appeared in the May | asterisks feollowed by 2 dummy
1989 issue of CIN-DAY Newsletter, | numbers, then the actual digits.,
and first appeared in the SFV 99er | For example, type A**00256.

r,- becomas A&, What™ sz happening har;}

TImes.
REQUIRED SPACE () - if you tie two
FUNCTUATION words together for the purpose of
Typists will always use two underlining (using %) with the

spaces after a punctuation mark | required space (¥}, the Fill and
ending a sentence. TI-Writer, for | Adjust command of the formatter will
some strange reason does things a | leave gaping blanks in your line.

little different, For example: I+ you tie too many words together
the line will extend beyond thell
THE FERIOD (.0 - TI-Writer will right margin. It would be better tol
always put 2 spaces after every | put a separate % or D in front of
period that has been followed by a | each word. Be sure to include the
single space. This is fine if the spaces between the words. If you
period is at the end of the Jwant a ~ to appear in your text you

sentence. PBut what if yvou are using I will need to transliterate it (see
an abbreviation withinm a sentence? page 107 of TI-Writer instruction
The formatter will put 2 spaces here |book). The & and the 2 are typed
alwo, but you properly only want |twice in successian to get them to
one. What vyou need to do in this | print ie 3% or 3.

tase - is use the required space
symbol (*) after the poeriocd of an | OTHER PROBLEMS — Other praoblems have
abbreviation. This will give vyou |been noted in TI-Writer that cause
the desired one space whaen using the | erratic and destructive commands,
formatter. (A period followed by no | but they are not fully documented.
space will appear as just that.}

THE EXCLAMATION (!} % QUESTION MARKS

(?} = in these casec the formatter
will not automatically give vou 2
spaces as it properly should. To

make your document look correct you
will need to add one space and the
|0 | required space symbol (),

THE PERIOD L DECIMALS - the
formatter thinks that any line which
begins with a period is a formatter
command and will delete the whole
line. If by chance vyour document
contains a value such as .10 and the
wrap around caused by Fill and
Adiust of the formatter puts it at
the beginning of the line the whole
line will disappear! To correct
this " you could put a zero in front
of your decimals ie O.10

ASTERISK (#) % NUMBERS — if youw are
printing out of the formatter and
your document contains an asterisk
followed by two or more digits, the
asterisk and the two digits will
disappear. For instanece, AX254

k: R s
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THE
GREAT
COVER UP
by

RO FPRATT

Mot long ago, I viszited a factory
here in rlewcastle where illuminated
Perspex signs are made and showed
interest in their use of computers
in cutting the letters and locating
them in position. The console in
the workroom was hooked up to a
pantograph machine which did the
actual cutting out af the letters
and I've seldom seen a more hostile
environment for a computer. There
were aluminium shavings and acrylic
dust ALL over it! Then 1 saw that it
was sealed in a plastie bag,

Well, whenever I come out to the den
to enjoy a little writing on the TI,
aur pet cat climbs up alongside me
and wants to get ints the act too
ftalk about kitten an the keys), and
I don’t like the jidea of cat bhairs
in the works. As well, there’'s the
usual dust etc. floating about and
the risk of spilling the cuppa (YQU
don’t drink at the computer Do
you'!), Another problem which
plagues me occasionally is the need
to clean the module port connection
which gets dirty and causes lockup,
usually at very inopportune times.

After seeing the plastic coated
computer, light bulbse came an, my
wife's plastic bag sealer came out
of the cupbnard and in ten minutes I

had a wvery handy envelope which
slips neatly over my dear old TI
leaving enaugh room  to breathe
thraugh vents. They say the
simplest ideas work best and this
does too. I elected to leave the
moduie port covered, as Ex Basic is

about the only cartridge I use and I

can get plenty of games (for the
kids of course) and Asgsembler an
disc. 0f course if you want to use

the port, its only a slit with the
knife to free it up,.

0+ course, it feels a bit funny to
type on, vou have to be a bit more

Lﬁrecise when hitting the keys, but

~

it keeps the 014 S5ipl? A lot
Cleaner. You might like to try it
voursel+f, If vou haven’t a

bajzealer, try using sticky tape.

Lastly, one +from ©®Silly ®Suestion
Corner", Why can’t the gizzarids
from an Extended BRasic cartridge be
mounted inboard on the console thus
ending the lock-up btlues farever? Obh
well, it’s oprobably a silly idea
anyway.

FORTH
TOOLBOX

BOB CARHAONY

One of the best things about Forth
whether is is Wycove (my favorite)
or TI-Forth is that you «can design
and name a particular word to suit a
particular function. The lanquage
is extensible virtually without
limits. The words can be named to
describe the function that they are
designed to perform.

About a year ago, 1 was
writing a series of character sets
far Wycove Farth that would be
selectable as a menu option. In the
course af writing the option, 1 had
to define an ASCII character as a
canstant to delimit the various
character sets that I was storing
from character 128 up., I re-defined
the characters in the range 128-255
to have several character sets in
memory at the same time, Anyway,
here is the definition of AaSCII

engaged in

which writes a character as a
canstant.
i ASCII (C -- c )

I IMMEDIATE 1
BL. WORD HERE 1+ C
(COMPILE] LITERAL ;

How about a text mode screen dump?
This ane appeared in Lutz Winkler's

fine seriez of Farth tutorials
{mandatory reading for Farth
programmers ), With apalogies to

Lutz, I have extracted this word.
It requires -PRINT to be loaded ii)

wark.
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HEX @ SCREEM-DUMF SWCH
43C¢ &6 DO 1 DUP 28 MOD G=
IF CR THEM VSEBR EMIT
LOOP CR UNSWCH ;
DECIMAL

Lutz suggests that ¥You use it for
recording thase "experiments™ in the
interactive mode before they scroll
off the screen. While e are
printing, I ran across this ane from
John Burkett that does a better job
of printing a screen index than

INDEX supplied by TI-Farth (screen
to $0llow) .

One interesting difference that 1
have found between TI-Forth and
Wycove Forth (I'm Using version 3.4)
is that TI-Forth needs a special
loader even from F’WEE. Not &0 with
Wyecove ! ! Wycave Farth loads as
standard E/A program image files
trom the F’WEB loader. In fact,
that is one of the reasons that I
like it -~- everything is *tyuned”
toward the standard TI system. The
tiles access as standard and the I/0
tunctions are alzae in line with
TI's.

At with most broad-based langquages,
like coee and others, Forth
applications can be "ported” from
one ‘“dialect® to another. In other
words a Wycave application could be
re-written in TI-Forth with minimal
changes. The fact is that the
Wycove Farth sound screens have been
‘directly written into TI-Forth to
provide sound facility.

This column is a bit short this
manth and I waould welcome any
questions or applications that you
would like to see of two sCreens ar
less to be written in either Wycove
or FTI~Farth. Untii next time --may
the Faorth be with you!!!

CHaz

Mr R Carmany,
1539 Larsap 5t
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