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30 Years Ago...

Historical Information taKen
From Bill GaskKills TIMELINE

larcH 1987

Access Engineering, a consortium made up of Jim Horn,
Richard Roseen and Chris Bobbitt, announce AOODS, AMOS,
AC-BRSIC and AC-PRSCAL for the Myarc 9648 computer,

Jeff Guide's Disk Only Software out of Lorton, Uirginia
releases KBiBug and EPROM for the Horizon Ram Disk, both
products created by J. Peter Hoddie.

EPYH SBAX] joystick is introduced by TexConmp as Super
Joystick III.

Font Writer IT by J. Peter Hoddie is released by Asgard
Sof tuare.

DataBiolics releases the JunKman Jr. and Star Runner gane
cartridges.

Wycove Forth w3.8 s released by Tim MacEachern, but with
ho documentation.

File Master and Home BanKing programs are released by E &
M Softuare of Napa, Ca lifornia.

Ray Kazmer of Kazco International, closes the doors on his
business.

The Bible Trivia gane is released by Trinity Systens of
Pittsburgh, PH.

Myarc's Aduvanced BRSIC is announced and previewed by Walt
Howe in CompuSerue's TI Forum,

Triton Products Inc., the company chosen by TI in 1984 o
handle the rewaining stock of 93/4A hardware and software,
announces a PC Clone to the TI Comnunity complete with an
M: designed bridge baox so that you can use your 99/4A
keyboard with the IBM clone. Both the Turbo KT clone and
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the bridge box idea are universally spurned in the TI
Commun Ly,

MICROpendium receives a beta version of Myarc 9648, which
15 now a conputer on card for the Peripheral Expansion Box
rather than a full-fledged computer as originally

planned.

Furnelueb w34 is updated with the March 38, [987
release.
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From Yalume 1, Humber 9
of National Ninety-Niner

*In the mystical land of fgnar there was a peaceful
village called Mondular. The people of Mondular were &
hapey group until the wicked wizard, Zarka, using the
nagical ring from the Towsr of Loom, cast a curse on the
village which has lasted for the past hundred years.s

Your goal 15 to release Mondular from its doom by finding
the Staff of Fowsr in the Oungson of Uread. Besware of the
obstacles you have never snoountered before.

In this gawe you are the lsadsr of & four-player group of
characters (& warriors , a priest and a wizard?. Each one
provides their unique sKills to assist you in conpleting

the gquest.”
See OOORs Pase Y
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R AMUL ATOR REFORT CARD
Performance... A PRICE
Manufactured by: Ease of Use... Bt| $185.00

Call Electronics Oocumentation. A-

from JiCAUPEND 1w Aug 1388
Reviewed by J. Peter Hoddie

Final Grade... A

Finding a place to start a review of The Gramulator fron
Call Electronics is a difficult task. TheGramulator is the
1988 incarnation of the GRAM emulator, one of the nost
exciting peripherals developed for the TI-33/4R. The
Gramulator is the successor to Mb's popular GRAM Kracker
CRepIENED IN Bopcw 1566 RICEGrENDIVR) Crevieved in Upl
ZyNo [ Vesterdays News). This review will attempt to cover
all the details of The Gramulator while also offering sone
conpar isons to the GRAM Kracker, which is the standard
that many will Jjudge it upon.

The bosic ideo

GRAM emulators such as The Gramulator, GRAM KrackKer and
GRAM Karte allow for a cartridge to be saved on disk and
then loaded back into the device for use without the
cartridge. Once the cartridge is residing in the emulator
it can be modified because 1t is now contained in RAM
menory, Thus a GRAM emulator allows for customization of
carfrldges Further, TI Basic and a large portion of the
"operating systen” of the 3/4R are contained in GROM
memory in the console, which The Gramulator is able to
enulate. This allows for changes in the actual behavior of
the 99/4R from the mowent 1t is powered up.

GRAM devices allow for a conplete backup of a cartridge
library to be made to disk. This can provide sone degree
of security against damage to cartridges. Uhile some might
argue that a GRAM enulator encourages piracy of cartridges
by allowing them to be freely copied, this is hardly
realistic, Most TI users now oun every cartridge theg are
likely to ever want, and the cost of cartridges is
generally no wore than $10 , and often less. With GRAM
devices selling for over $158, buying such a device for
piracy purposes hardly seems economical.

A GRAM device also reduces the wear on the console
cartridge port, Once placed in the cartridge port, there
15 usually no reason to remove the device, and thus one of
the most frequent causes of problems with the 93/4A Ceuver
had Extended Basic lock up for no good reason?) is
essentlally eliminated,

Using a GRAM device a programmer can write programs in GPL
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(TI's proprietary Graphics Programming Languagel, which is
nearly impossible without a GRAM enulator although using
Monty Schmidt’s clever GPL LinkKer 1t is possiblel. There
are several GPL assenblers and disassemblers avallable for
those who wish to program the 99/4A in the language that
most TI users chose for wost of their cartridges.

The horducire

The Gramulator s a small black wmetal case, that slides
into the cartridge port of the 99/4A console, and extends
to fill the entire length and width of the cartridge port.
There are two rubber "feet" to hold 1t level. In front of
the cartridge port there is a connector to plug in a
cartridge, and the battery which backs up the RAM mewory
when the console is turned off. The placement of the
battery outside the case is a major iwprovement ouer the
GRAM Kracker in terms of changing the battery. With the
GRAM Kracker, this involues conpletely disassembling the
case, as often as every six months. By locating the
battery out of the case, even a technoklutz can easily
replace the battery in just a few seconds.

The Gramulator contains 96K of RAM configured to emulate
the BYK of GROM/GRAM in the console and cartridges, 2
barks of 8K RAM/ROM that may also reside in a cartridoe,
and 2 extra banks of BK for later expansion. There is also
BK of ROM which contains The Grawulator software. On the
front are 7 tuo-position switches which control the
device’s operation. These switches control similar
functions to those on the GRAM Kracker, with further
operational details below,

With instructions available from CalD, the Gramulator may
be modified by the addition of a few chips to utilize the
two extra 6K RAM banks to emulate the Milton Bradley MBY
cartridoges, The Gramulator is the first product available
for modifying these unique cartridges.

The Gramulator comes with a three-nonth warranty on parts
and labor.

The sof tuoire

Built into The Granulator 1s 8K of software which allows
for loading and saving cartridges, TI Basic, and the
operating system, In addition to setting many of the
device characteristics that are also controlled by the
switches., There are also options to save specific ROMs and
GRAMS, not necessarily as part of a cartridge. In a
cartridge , a GROM contains BK of data, although it
occupies an 8K block of memory. This extra 2K 1= extremely
useful for programmers when modifuing or enhancing
cartridoges, because it is never used in existing
cartridges. lWhen saving a complete cartridge the software
saves "small GROMs™ which take up 8 fewer sectors on disk
than "large GROMs™ which are saved when the option to saue
specific wemory banks s used. In this way, the casual
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user doesn't have to waste disK space on unused areas of
menory, while a programmer has the ability to save these
areas If necessary, The GRAM Kracker software saved in 8K
banks to be safe.

The built-in software also contains a catalog routine
(which handles floppy, RAM , and hard disks) to help
locate files. Using The Gramulator suystem softuare, a
memory editor may be loaded from disk. The mewory editor
features editing of both GRAM and CPU memory, editing and
display in both ASCIT and hexadecinal, string search,
printer/disk dumps, and the ability to fill blocks of
memory with a particular byte value.

Taken together, the system software and memory editor
allow for nearly all the capabilities of the GRAM Kracker
internal software with sone welcowe improvenents, such as
selective memory bank save, disK catalog and small GROM
size. The softuare is not as "pretty” as the GRAM
Kracker®s and the mewory editor resides on disk as
opposed, to memory, which is not as conuenient,

For those who wish to modify the system softuare or the
memory editor, the source code is available for a nominal
fee from CaDD. The code is well written and carefully
commented.

Prouiding the source code for systems software is becoming
a popular option with in the TI community Cuitness the
success of the Horizon Ramdisk) and CaD0 is to be
conmended for choosing this open policy.

Docunentotion

The manual provided with The Gramulator is entirely
adequate. It clearly describes the functions of all the
hardware switches, how to operate the sustem software and
memory editor, some specific examples of wodifying
cartridoges, some useful advice on using the deuvice, and an
excellent table of contents to make finding information
fast. The manual is typeset, printed on 8 1/2 » 11 paper,
and contains 36 pages.

Nothing is wrong with The Gramulator manuals
unfortunately, 1t must be compared to the GEAM Kracker
manual.

If there was one thing MG did better than anyone else, it
was to write outstanding documentation. The GRAM Kracker
manual, no exception, 15 packed with examples, hints,
cartridge modifications, and technical and progratming
information. This manual wakes a worthuhile addition to
The Gramulator owner's reference 1ibrary,

So vhot does 1t do for ne?

The Gramulator moves any cartridge from ROM where 1t can
not be edited, into RRAM. This allows anyone to make
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changes in a cartridge. Changes can be sinple - such as
changing screen colors - to the more complex - such as
adding new CALLS to Extended Basic, or modifying the TI
title screen to include your name. Using the supplied
menory editor 1t is easy to make simple modifications.

With the proliferation of large randiskKs and now hard
drives, the ability to store large nunbers of cartridges
online becomes a reality. With these deuvices, a cartridge
may be loaded in Just a few seconds. No longer do you have
to search for cartridges on your desk. The Granulator sits
in the cartridge port and you siwply load the cartridge
you need. UnliKe the GRAM Kracker, loading a cartridge
often requires no manipulation of switches on the device,
which can save considerable time.

For those using an external Keuboard (such as produced by
Raue 99J, The Gramulator allows placewent of the console
conpletely out of the way since you no longer need to
access the cartridge port. For most operations there is no
need to manipulate the switches, so the console can be
conueniently placed to one side.

Support

Because of the popularity of the GRAM Kracker,
particularly in the programming community, a large number
of articles were written explaining how to make changes to
cartridoges and the operating sustem. An excellent
collection of these is Kracker Facts, edited by MiKe Dodd,
and available from the LA 99ers Conputer Group, The vast
majority of the waterial in this book is directly
applicable to The Gramulator.,

Progranms are also available in the public domain and
fairware circles which take advantage of The Gramulator.
There are some particularly good articles written by Marty
kroll available on CompuServe and frow several softuare
libraries, including the Boston Computer Society.

A program I wrote called GRAM Packer, available from
benial Cowputerware, will work with The Gramulator, though
at this tine not all features are functional. For detalls
see the review in the December 1986 MICROpendium.

Conclusion

Most people who purchased a GRAM Kracker wondered how they
ever did without it. The Gramulator is a worthy successor
to this legacy.

If you have ever considered purchasing a GRAM emulator
product, now is the time. The Gramulator is a powerful

addition to the 99/4A environment that will change the
face of your computer.
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From LIMA Newsletter October 1988 22—

By Charles bood SB

Some of the wusical programs in our user group’s library
sound Just a bit off, with an occational sour note. This
i particularly true of songs played as single notes
rather than chords. You don't have to be a music expert

to detect these sour notes. Either the programner

progranms in the wrong frequency, or perhaps the sound chip
i less than totally accurate.

Reading about the CALL SOUND statement in the Users
Reference buide wakes one believe that the sound chip is
yery accurate. The fregquency portion of a CALL SOUND
statenent can have a frequency betueen 118 and Y4733 hertz
(cycles per second) suggesting that there are YUHBZ3
separate sounds possiblel Of course, many of these
frequencies are begond the ability of most monitor
speakers or exceed the limits of human hearing, but these
nunbers suggest the possibility of great accuracy.

?

The User's Reference buide on page III7 gives the
frequencies for four octaves of of commonly used wusical
notes. In order to check the accuracy of the wusical
frequencies listed on page III7 I wrote the following
program:

188 PRINT "INPUT FREQUENCY®

118 INPUT F

128 CALL SOUNDCY@RAE,F,@)

138 GOTO 1@d@
I entered various frequencies, including those on page
III7 and then used an ARION HUBABA Micron Chramatic Tuner
to neasure the resulting sounds as they came out of the
speaker on my TI 18 inch color monitor. This chromatic
tuner s used by wusicians to tune stringed instruments,
including pianos, and s quite accurate. I played around
with different CALL SOUND frequency values and found those
that, according to my Chromatic Tuner, were closest to
being perfectly ™in tune® for all of the notes listed on
page III7. The results are shown In the table below.
These data were identical on each of the tuo 93/UA
consoles I checked.

Not all frequencies listed on page III7 actually produce
the desired note. These are noted in the COMMENTS section
of the table. The inaccurately published frequencies are
in fact the theoretically correct values, but they are one
hertz too large to give the correct sound from the TI
sound chip., Music programmers take notel This may be the
source of some of the "off" sounds In some of the songs in
our group’s software library, It s possible that these
frequency errors are due to the speaker used in the test
rather than the TI sound chip. Maube a high quality
speaker would make these errors disappear, but I doubt

it.
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For some notes, it is not possible to get a sound that is
perfectly in tune. This is particularly true of the
higher notes., Ualues shown in the table show which CALL
S0UND frequency gives the closest approxiwation of a note,
and the percent error from perfect "in tune®. Hgain, a
better quality speaker night make these apparent errors
disappear, but I doubt it. It is possible, however, that
the magnitude of the high frequency errors C1B-15% off
true "in tune™) would be reduced with a better speaker.

Beginning with E above middle C (338 hertz) more than one
ad jacent freguency number produces EXRCTLY the sawme sound.
Thus the apparent tremendous accuracy of the TI sound chip
with its Y4623 different sounds is a wyth. The number of
possible sounds is much less. This particular
characteristic of the TI sound chip would not be affected
ong way or another by a higher quality speaker. For A
aboue high C Ctheoretically 888 hertz) any frequency
number betueen 878 and 884 In a CALL S0UND statewent
produces the EXACT SAME in fune sound. If you 9o one
higher to BBS you get a distinctly higher sound. You
don’t need a sound meter to detect this change of sound
between 884 and 885. The difference can easily be heard
with normal hearing. The aboue swall BRASIC program lets
you input a new frequency before the old one quits plauing
50 you can listen to frequencies back to back with only an
instantaneous pause in between. Try it. Tupe in the
progran and RUN it. Input frequencies 878, 879, etc up to
B4 and they all sound EXACTLY the sawe. Then try 885 and
notice the difference.

Hopefully the data in this article will help wusic
progranmers to appreciate some of the limitations built
into the TI sound chip and correct some of the sour notes
published on page IIIV of the Reference Guide.

See Page Y for the Music Note Table

File Texas Inztrunents Okions DESKTOP

Das izt Firsk Hord Yon Texas Instroments.
31 uir-; vin GER IJI'ILII?PSL

Eine AUsHaRl verschi de|hGF
: i 1
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CALL SOUND frequency, as
reported on page III7 of
Users Reference buide.

Actual measured CALL SOUND
that generate this note in
tune.

NOTE COMMENTS
Hoverrnnns AL UNRL L Uolume too soft fo meter.
Re. ..o 1T UNRL Uolume too soft fo meter.
Bovrrrnnns 23 NRL L Uolume too soft fo meter.
Cllow CJ.. | 1310131, ...,

X Z J1381.138. ... 0ff by IHEZ, also &% flat,
1 T T
1 . BB (L 156, ... 5% sharp
Evrvvvinns JIBE L 1BE. ...,
Fororvinns JATE(L1TE 5% sharp
o S L85 (L 185, .,
Bvrvvvnnes J9E (. 196, ...
£ S AR | 287, ..., Ref Guide high by IHZ.
[ ooh | 228, ..., 5% sharp
Ad........ 233 (.233.....
Bovvvrints e =
Clwid C)..|.262|.261..... Ref Guide high by 1HE.
1K T i = .
1 294 (.293. ..., Ref Guide high by 1HE.
08.,....... T O]
Evrvvvinns ,33@{.329-334
Fororvinns 345 {.343-354
o S 378,365, ..., Ref Guide high by IHZ.
Bvrvvvnnes .39 {.392-393
£ S JHE (L Y1E-416
[ JH4A | Yy A-gy
Ad........ JUEE |LUEE. ...,
Bovvvrints A4 1.431-491. | Ref Guide high by »=1HZ.
Clhigh CJ.|.523].522-523
1 T .55Y4 |.553-E655
1 .587(.584-597
08.,....... .587(.584-597
Evrvvvinns .B59 |.E5E-E59
Fororvinns £949 |.697-781
o S 4@ |, T3B-43
Bvrvvvnnes 184 |, 78A-"784
£ S 831 1(.926-831
[ .98@{.978-834
Ad........ .932{.929-935,
Bovvvrints .988 |.996-994,
Cvvvvines 1AY7 | 164 1- 1458
1K T 1163 |1182-1112
1 LI75|1172-1183 | 5% sharp
08.,....... 1245 [1236-1243
Evrvvvinns 1319 |13A3-1323
Fororvinns 1397|1383~ 1446
o S 143A | 14e2-1481 [ 18% flat
Bvrvvvnnes 1568 |1565-1586 | 5% sharp
£ S I6E1 [1657-1R61| 18% sharp
[ 1768 1734-1761 | 15% flat
Uolume 2 Number 3
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Page Y
JOOR CoNTINGES. .. , , ,
The previous three paragraphs are the printed introduction
to a wonderful adventure/guest game by Sumbiotech called
Doom of Mondular. Let me first say that this particular
product for the TI-93/4A Home Computer is nothing less
than professional. From the detailed design on the front
cover to the cassette and diskette labels, we're talking a
class act, folks.

This package requires the use of the Oisk Memory Sustem, a
Memory Expansion, and a cassette storage system. The
Extended Basic module is also required. As far as I can
tell, this is the only drauback to the game. Those of you
into Tunnels of Doom or Aduentures will surely love this
product.

Az mentioned before, you are the leader of a group of Y
characters wandering aimlessly through a dungeon. A
graphic depiction of hallways and doors are represented on
the screen. The group aluays moves together and can neuer
be split up. You may enter rooms at gour will by using the
arrow Keus on the Keyboard.

Rooms can hold a lot of surprises. Chests (similar to
"Castle llolfenstein®) contain treasures or boobytraps,
which wound the character attempting to open the chest.
However, the ultimate goal, the Staff of Power, is hidden
in one of the chests, so you’ll have to take your chances.
0ther "goodies” found in the chests are shields, helwets,
armor, and weapons.

All the afore-mentioned items are used in your protection
from and your attack on various wonsters found in the
rooms.  Each of your controller characters takes his crack
at the monster(s). They way hit a monster with their
weapon or cast spells Cif the wizard or priest is
attacking), Or, if you feel lucky, you may pass.

Each character contains certaln information about himself.
There are numerical values that contral the life
expectancy of the character. For example, each character
may only receive so wuch hit damage from wonsters or booby
traps before he becomes "dead” Chelieve me, I Know how to
reach that state). Other states your characters way reach
are polsoned, held, asleep, and silenced. There are
several other factors that control how well a player
fights, but too numerous to wention here.

Although I never found the Staff of Power, let ne assure
you that it will be a thrilling experience. The dungeon is
quite extensive, so you have a long quest ahead of you.
Never fear, you can save your game on cassette tape for
later retrieval. Uery professional (and necessaryl in iy
opliniaon.

S0 OLD fans, a new one is out for the 93/4A and it is &
wirner, Out of & stars, this one gets a Y. If It weren't
for the heavy hardware reguirement, it would be a
five-star all the way. Enjoyl
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of lowve offered as a source
of pleasure L 1ntormation
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Myarc 9BHHE computers.
TI—EEIHH HHEDHHEE

luer computer
NDleled PEE
WHT SCSI card with SCSIz2s0O
Myarc O500 FDC
Myarc 512K Memory Card
Horizon 1.5 meg Eamdisk
TI R5222 card
Corcaomp Triple Tech Card
1 2EAK 5.25 floppy driue
1 2EAK 2 .58 floppy driue
1 728K 5.25 floppy driue
1 V28K 2.58 floppy driue
2@k Gram KrackKer
Samsurng Syrncmaster P l1Emp

Yesterdays flews
Information

TI—EEIHH EDFTHHEE
FageFPro

FageFrao EDmPDSEF
FageFro FH

FageFPro Headl ine Maker
FageFrao LGofer

TI Hrti=st Flus
CIFMania

PE HHEDHHEE
Compag Hrmada 78R MNotebook

Compag Hrmadastation
Samsurng Syrncmaster P l1Emp

PE SOF THARE

Dead.lead,l=ead Windows 9898=se
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