VoLune 3 NumBER b

JUNE 2018

30 Vears Aga.o.

Historical Information taKen
from Bill Gaskills TIMELINE

June 1988:

DaTaBiolics announces that the long-awaited Grand RAM will
begin shipping in quantity in July.

Funnellleb wd.1 is released in the United States.

Word begins to get around the TI Cownmunity warning users
to shy away from Galen Read’s Innouative Praogratiming
company. It 1s reported in the Lima, Ohio User Group

reusletter that Read has abscounded with sone $18,888 in
orders for OataBloTics' Grand RAM,

Pilgrin's Pride, a long-time supplier and supporter of
99/4R products, closes it's Hatboro, Pennsyluania retail
store. Mall-order business is retained.

Azgard Software begins publishing the ASGARD WEWS.

DEFRAGNENTRTION

By Mark Schafer

In this article I ain
to  discuss the problen
of fraguentation and what

you can do about it. First

of all, it's only a
problem in the way that

being messy is a problem;
you can live with it, but

it would be better if you
didn’t have it.

Now let's talk sbout what
it is. It exizts only on disks.
But that's all Kinds of diskst floppy disks, hard disks,

randisks., The disk iz divided into 256-byte units called
sectors, which 15 the unit used to express the sizes of
files in disK catalogs. They are numbered @ to 359 on 3
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single-sided, single density disk.

Each file reserues one whole sector that giues the
computer everything it needs to Know about the file. That
sector 15 called the File Descriptor Record, or FOR. The

iten we are concerned with is the part that tells uhere on
the disk the file contents reside. If it is split into
ore than one plece, it s fraguented.

To illustrate this, look at this newsletter. ThinK of
each page as being a sector, and the articles as being
files. If an article starts on page | and is continued on
page b, It 1z fragmented. But If it were continued on
page o, Iit's contiguous and therefore, not frageented;
it's still in one piece.

How newsletters and disks get to be frageented are tuwo
different things. The TI disk controller reserues the
first 32 sectors (after sectors @ and 1 which are used for
disk information) for FOR's. lhen a rew file is added, it
looks for the lowest sector available to put its FOR. Then
it will put its contents starting at the lowest sector
available outside of this area and continue writing until
it bumps into a sector being used for another file. Then
it keeps looking until it finds unused sectors to continue
writing in.  If it reaches the end of the disk, then it
will look for sowe space in the FOR area. If there are
mare than 32 files on a disk, then some of the FOR's will
not be in this area, and they could be located many
sectors away from the first 32, This is because It is
likely that the low sectors are already in use by the time
the 33rd file is added.

lhen a file 15 deleted, 1ts FOR and contents are then
marked as free which could create "holes® of free sectors
on the disk. lWhen a file is rewritten to the disk, 1t
will leave itz FOR where it is, but it will still to try
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By UAVE HOWELL
LOURTES? OF THE ERiE 99’ ER: PHRT B

In last months column, an attempt was wade to explain a
conputer’s  memory  CRAM and ROMD, RAM is the addressable
memory,  This weans we can enter and temporarily store
prograns and data Cinforwation).

One of the ways we can enter data is by using the LET

statenent. RUN these programs:

18 LET A = 2 18 A=2

28 LET B =5 d8B=5

3@ LET C =1 WC=1

YA LETD=RA*B*C UD=R=B=C
5@ PRINT O 5@ PRINT O

B@ END BA END

Both uersions produce exactly the same output - with or
without the LET statement. The use of LET is optional.

Think of the cowputer's menory as consisting of thousands
of memory cells much liKe mail boxes in a post office. In
the programs aboue, the cowputer stores the numbers 2, 5
and 1 in memory cells and labels them A, B and C
respectively,  The variables A, B and C can be thought of
as addresses where the CPU can find them at some later
point In a program. After the computer figures A ¥ B ¥ C
to be 18 (5 % 2w 1), the 18 is stored in yet another
memory cell and labeled *D".

The same idea also holds true for "strings™ as shown in
the following program:

1A A% = "SAM,"

2@ BY = " TOMORROW IS A HOLIORY, ™
38 C§ = "HAVE FUNI™

4B PRINT A%;B$;CH

5@ END

The string character ($) must be used for any non-numeric
characters such as letters, spaces and punctuation marks.
Nunbers can also be included within the quotes as strings
provided no arithmetic is involued.

A shorter method of entering data into wemory is the use
of the READ...OATR statewent. In re-uriting the first LET
program  aboue, such a RERD...DATA program might look like
this:
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IA READ H,E,C
BO0=H%xBxC
38 PRINT D

48 OATA 2,5,1

5@ END

The output of the LET and the RERD...OATA programs will be
identical as long as the data is in the sane order. In a
READ...OATH program, the ODATA list uses a pointer to
indicate which value within the list is to be assigned to
the next variable in the READ statement. Before the first
READ statement is encountered, the DRATA list pointer will
point at the first value in the DATA list. As values from
the DATR list are assigned to wariables in the RERD
statenent, the pointer will move sequentially to each
successive 1tem in the OATA list.

The total number of variables in the RERD statement in a
progran  tust match the total nuwber of items in the OATA
list. O0Otherwise, an error message will result,

The RERD  statement must always cowe before PRINT
statenents or calculations using the numeric data. On the
other hand, OATR lists can be located anyuhere in the
progranm - euen ahead of the EEAD statenent!

These same rules hold true for prograws using stringst

|A READ A%,B4,CH

2@ OATA SAM,"™ TOMORROW IS A HOLIOAY. ®
38 PRINT A%;B%;CH

48 END

The strings in the OATA statements need not have quotes
around  them as they did in the LET statements unless
spaces are required betueen words in a printout.

Mumeric and string data can be mixed as in the following
program:

|A READ A%,B4,C

2@ OATA HAS," DOG ™

38 READ D4,E$

48 ORTA 118,MY,FLEAS
5@ PRINT D%;B%;R%;C;E$
A END

Notice that the values from the DATA list match the type
of wariable to which they were assigned in the READ
statenent. FAlso observe that the quotes around DOG
includes a space on eather side. If these spaces were not
included, the semi-colons in the PRINT statement would
cause this print-out: MYDOGHRS. This is not the case with
numeric data, however. Numbers will always be displayed
on the TI-99/U4A with spaces between them.
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Enter and RUN this program:

1A RERD M,N

28 PRINT M,N

38 GOTO 18

48 ORTA 1,2,3,4
5@ END

Since there are only 2 variables but 4 items in the OATA
ligt, the GOTO statement sends the cowputer back to the
READ statement to pick up the 3 and 4. When the GOTO
statenent sends the computer back to the RERAD statement
the third time, the computer finds that the data has been
exhausted. Since the RERD statement can find no more data
to "read” into memory, the computer prints an error
message to that effect,

There are seuveral ways this dilenma can be avoided. One
of them Includes the use of the RESTORE statement. If
this line- 25 RESTORE -were inserted in the aboue program,
the DATA list could be re-used on the next loop. Here are
two more examples on the use of the RESTORE statenment:

IA READ H,E,C 1A EEAD A,B

28 PRINT A3B;C 2@ PRINT A;B

38 RESTORE 38 RESTORE

4a READ X,Y,Z 4A RERD C,0,E,F

5B PRINT H3V52
BA ORTA 111,222,333
78 END

SA PRINT C;0;E;F
EA RESTORE 1A
78 READ G,H

B8 PRINT G;H

38 OATA 1A,z20
188 OATA 34,44

N
OEFRGG continues., ..

to noue i1ts contents to the earliest sector available euven
if its size hasn’t changed. 5o it could get moved into a

part of the disk vacated by a deleted file.

S0 all of this can cause fragmentation. 5o what? Well,
when you're reading an article, can you read It faster if
it's contiguous or continued on another page? And then
continued on  another, then another, etc. It's the sane
with the disk drive. It canread a file faster If it's

all together. Rlso, 1t can uwrite a file faster if it
dogsn’t get split up. The more pieces a file is in, the
longer it will take to read or weite it. The drive can

find the next sector faster than it can find any other.
And this leads to my next point. ALl of this file adding
and deleting can cause another problem. Unfortunately, I
don't Know of any single word that describes it. It is
guen more common than fragmentation. It occurs when the
files on a disK are not in the ideal order.

The ideal
second  FOR
and so on.

order s the first FOR is on sector 2, the
15 on sector 3, the third FOR is on sector U,
Whenever  the computer searches for a naned
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file, it has to search the disk catalog., Just like
newsletters, disks do not have indexes. But it does Know
where all the FOR's are because that information is stored
in sector 1 in alphabetical order.

So it has to read in the first FOR, see i(f that's the
right file, read in the next FOR, see if that's the right
one, and so on until It either finds it or reaches the end
of the catalog. This process would go MUCH faster if the
disk uwere in the ideal order, which never happens except
intentionally, ARlso cataloging the disk is wuch faster in
ideal order for the same reason.

Luckily, wuyou can take care of both fragmentation and less
than ideal order at the same time. The cheapest, easiest
to understand way to do this is to copy all the files from
a disk onto a blank disk. ALl file copiers copy the files
in alphabetical order, and there are no files on the blank
disk to "bump® into.

Unluckily, this 1s not guaranteed to work., You could
still have one problewm or the other (but not bothl,
Fragmentation could result If the disk has less than 32
files on It (the lower, the worse) and is full (or nearly
full, but especially if it's fulll., One of the latter
files could reach the end of the disk while it's being
written and have to be continued after 1ts FOR, uhich is
way up near the beginning of the disk., You could get
lucky if the file ends right when it reaches the end of
the disk which is more liKely to happen if there are short
files at the end of the catalog, But if it will happen,
there’s nothing you can do to prevent it. Oh, you could
copy all the larger files first, but then the catalog will
not be in ideal order.

The other problem will definitely occur if there are more
than 32 files on the disk. This is because when it
reaches the 33rd file, all of the space reserved for FOR's
i filled, and it will have to go all the way to the end
of the disk to find the first free sector. Euvery file
thereafter will get even worse. 5o the catalog will start
in ideal order and then really go awry.

But you can do something to prevent this from happening,
and you even Know IF it will happen, so you can prepare
for 1t. However, 1t can be time-consuming, especially if
there are signficantly more than 32 files on the disk. To
this you have to have a sector editor. lhat you do is
mark sectors as being used starting with sector 34 on the
blank disk for as wany sectors as there files beyond 32,
S0 if there are 38 files, mark sectors 34-39 as used (b
beyond 32). Then only copy the first 32 files. Then mark
sector 34 as free. Then copy the next file; mark sector
35 as free; copy the rext file, and so on until they're
all copied. This method will Keep all the FOR's together
and 1n the right order,
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You mway notice that the problems occur if there are MORE
or FEWER than 32 files. What if there's exactly 32 files?
Hooray! If this is the case, wyou will encounter no
problens!

But if you're talking, say, 36 files or more, this process
is probably rot worth the trouble. Truth be told, you can
actually prevent the fragmentation problem by cleverly
marking sectors as used beforehand, but It would be
difficult for we to tell you HOW to do it, much less do
it. Fortunately, there's another way to go.

Use a defragmenting program. Euen though their cause is
to defragnent the disk, they will also put the disk in
ideal order. Rlthough there were already some on the
market, I wrote my own angway, I like to do things my
way, and I didn’t see other defragnenters doing everything
I wanted. Yes, friends, euven defragmenters haue
features.

I called my program sinply, "Defragmenter”, it is written
in1BA%  assenbly language and offers the following
aduantages over using a file copler:

I. It only requires one disk., It defraguents the disk
itself without having to have another disk to write on.

2. I don’t remenber what this one is.

3. It's guaranteed to work. File copiers don't aluays
wark for reasons discussed aboue.

Y, It takes steps to prevent the problems frow recurring.
5. I believe it's euen faster.

Number U4, I believe, is a unique feature of Defragnenter,
Refragnentation could occur 1f a file grows, thereby
slamming into the file that follows it. But this won't
happen 1f there is no file following it, so Defraguenter
puts the file most liKely to grow (so designated by the
user) at the end of the disk.

If & file shrinks and another file is rewritten that
follows 1t (but not imeediately followingd, It will moue
into  the space vacated by the shrinking file and could be
split.,  This won’t happen if only one file follows ity so
Defragnenter puts the file most liKely to shrink (50 says
the user) next to last.

If a file is added to a defragnented disk, its FOR will be
put all the way at the end of the disk, a long waus away
from 1ts Ideal position. 5o Defragmenter has the ability
to reserue some space after the FOR's for future files fo
occupy.  They will probably still not be in the best
place, but they will be a lot closer, and won't slow down
searches quite so much,

One aduantage you might think a file copier would have is
that after the process, you still have all the data on the
original disk, so If there's any information in the unused
sectors you want to see (liKe a deleted file), it's still
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there for ugou to look at.  But ODefragmenter has the
ability to preserve the data in unused sectors to combat
this advantage. 5o it will be possible to recover deleted
files after the process (but not with an automatic file
recoverer),

To be fair, file copiers would still have the following
aduantages:

. Risk-free, If the process is interrupted, all the data
i still intact and wusable.  You may lose data with

Defragnenter C(but no more than one sectord, and the data
you didn’t lose way be hard to recover. HAlso, 11's easier
to place your confidence with a file copier even 1f you
didn’t write If.

2. You Know, at any given moment, where in the process a
file copier is. (One has no idea how close Defraguenter is
to finishing, Part of its speed gain is not hauing to
update the screen as it goes.

I had to dig pretty deep just to come up with these. The
risk of using Defraguenter is mininal. How often have you
had & power failure or a crash while copying files? Since
Defragnenter 1s so fast, it's even less likely to happen
to it. And nunber 2 is just a trade-off. If Defragmenter
told you what it was doing, it would be slower.

Notice I didn't put "easier to use" on either list. That's
because that is a matter of opinion and way depend on the
file copier you use. Personally, I think Defraguenter is
g Joy to use, but beauty 15 often in the eye of the
author.,  You tell it which disk to defragment, you ansuer
four simple questions, all of which can be answered with a
default ansuer with no i1l effects, and it starts right
up. It won' let you answer any of the questions wrong.

One aduantage Oefragmenter offers ouer anything else is
that 1t comes with complete source code, as I believe all
programs should. I'w offering it as fairware, but uou are
free to modify the source code to sult gour oun tastes as
long a5 you don’t give 1t out without my permission. The
source  code  1sn’t documented, but  there are  sone
comments.

It comes with object code, source code, documentation,
this article, and the source and object code to the
cataloging program that I started with.

3 SLOT EXPANSIONKIT

By William M. Lucid

This  Kit gives the TI user a
* ' mini-expansion system that connects
directly to the right side of the
console, there is NO FRAM required on
this expansion Kit.
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Source of the Kit: Captain's Wheel - Farmington, MN

Cost of the kit is 535.8@ plus $5.88 shipping and
handling., 0isk power supply option 15 an additional
$10.60, The Kit comes with all edge connectors
(gold-plated) soldered in place, this saves the kit
builder from having to make 188+ delicate soldering
connectlons.

All parts needed to conplete the Kit are included, except
an enclosure, Oimmensions are given in the documentation
for constructing your own enclosure.

longer  sells  three slot Kit

Captain®s  lheel o

enclosures,

Balance of the assenbly consists of a few resistors, a few
capacitors, two  intergrated circuits and 38 Jjunpers,
Canother some 38 solder points), Wire prouvided with the
kit, 1s rainbow, wuticonductor ribbon cable, that is
stripped for juwpers, Cinsulation on this wire has a very
low melting point),  Solder  traces on the one sided pc
board are very fine line and closely spaced.

Documentation 15 cowplete with good illustrations. Ouring
assembly you proceed by checking off each step on the
instructions, \erification check out explained in the
documentation, this consists of using a woltmeter to
yerify voltages called out at points on the pc board. This
is IMPORTANT to assure proper uoltages are present, so NO
OAMAGE  results when hardware cards are installed into the
systen,

Captain®s Wheel allows you to return the assenbled Kit for
check out wverification and installation of cards at no
charge; however, uou nust send $5.88 to cover the return
cost of shipping and handling.

Cﬁﬁlss COUNTRY CAR RHLFI:?

By Steue Schuartz
83%er Uol 1 Mo, B

N

I can say without hesitation that the best game I'ue seen
so far for the TI=89/Y4 is Cross Country Car Rally from
Norton Software (Picton, ON, Canadal. If you have Extended
Basic, this 1z one fantastic game you won't want to pass
up. It has everything you could possibly be looking for in
a cowputer game...and much more! This arcade-quality gane
is relatively easy to learn, challenging to play, visually
gxciting...and it actually seems to  become more
fascinating the more you play it. Just when you think
you've got the game wastered, some surprises are thrown at
you  that make wgou feel like you've Just loaded it onto
your computer for the very first tine.
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Basically, the scenario is thist You're driving a car from
California 1o New Jersey and you have a limited amount of
money to pay for traffic tickets and car repairs. You
start off at the left side of your screen and accelerate
(keyboard input) until ugou’re flowing with  the other
traffic. You'll have to do some weaving from lane to lane
to get ahead as uou slowly inch your way across the screen
to  the right-hand side (though it seems liKe you're going
much faster dug to the passing sceneryl.

If you're able to make 1t to the right-hand side
--prestol-- the screen changes and uwou're now driving
through  Nevada at night. Utah Cif ugou're able to get
there) has different graphics and, presumably, every other
state has its own unigue graphics layout and its oun type
of traffic flow. For exanple, in California and Nevada,
you're on & two-lane eastbound highway. But when you get

to  Utah, there’s one lane eastbound and one  lane
westbound, S0 you'll have to pass with extrewme caution or
gou'll wind up In & head-on collision for sure. (I'm

afraid I can't tell you what the other states are like,
because I'ue never been able to get across the state of
Utah: but give me a break! ..I've only been at it for a
few hours..)

To make things even nore interesting, there are detours
you have to  take, and there are gravel-road "shortcuts®
which, as in real life, often turn out to be a longer way
of getting where you're going. Then there are the police
cars that spot gou speeding along and warn you to stopt
You can try to outrun them Cthey'll start shooting at you
if you don't stopd, or you can stop and either pay the
fine, or try to bribe the cop.

When you run out of morey, the game comes to an end, and
you're assigned a point value --ideal for competitive play
or for trying to beat your old score. The game loaded from
cassette the first tine I tried, which was a pleasure in
itzelf. To sum it all up, Cross Country Car Rally is the

tupe of game that maKes you wonder, "How did they manage
to put such a big game into a program that runs on a 16K
conputer? I don’t Know how they did it, but I'm wery glad
they did!
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