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developed computer regquirement custom business or scientific
specifirations for a government application imagined. ADOS can be
agency, the U.S. Naval Research Lab. easily modified Ffor a particular
GOALS: AEI will produce two operating vertical application. User programs
svstems, four computer languages and can interface with all operating
numerous utilities, business packages system resources and utilites with an
and applications for the Mvarc 9644. easy to understand, consistent

protocol. This allows the

INTRODUCING ADOS: development of user shells which are

AEI Disk Operating System as easy to write as any functional
program.

INTRODUCTION: ADOS is an advanced, ~“A unigue +file management approach
modern, disk-oriented operating gives the ADOS, by design, a reliable
svstem that provides a comprehensive environment, with +ile loss greatly
set of user services, resource reduced while disk transfers work
management features, facilities and faster.
requests available to program COMPATIBILITY: The power of ADOS is
operating under ADOS control. not bought at the cost of

compatibility. A complete libraryv of

DESCRIPTION: Like popular operating both 99/4A and commercial Texas
systems in the expensive Instruments DNOS (a wmature wmini
microcomputing world such as MS-DOS computer system) based applications
and UNIX, ADOS supports a large, are compatible. This suite of
comprehensive library of utilities. capabilities include utilities,
These include an editor, assembler, business, entertainment and
file maagement utilities, a smart educational software. ADOS will
linker, a BASIC interpreter, file DIRECTLY load binary +iles +from
compression utilities and more. The machines that support these operating
smart linker is capable of resolving svystems, thus opening a vast librarwv
all references and declarations as of documented and tested software to
well as supporting linked libraries the user at minimal exXpense and
of routines. conversion effort. Manv of these
tUnlike many operating svystems, ADOS products could be marleted to
permits full "wildcards® at all established professional users used
prompts, A wildcard in operating to pavying many times the going rate
svstem parlance is the ability to for mimilar products.
allow the operator to specify an INTRODUCING AMOS

incomplete or imprecise search AEI Multi-Tasking Operating Svstem
specification of the item, such as a
+ile, with a svmbol being subsituted AMOS is a qeneral purpose
for the remaining characters. Other multi-tasking, multi-user operating
available capabilities will be such system for the Mvarc 9648 computer.
mini computer like features as It is upwardly compatible with AEI
mnemonic based command names, a Disk Operating Svstem (ADOS) and
complete set of file, disk and screen provides an even more comprehensive
input output utilities available to suite of functions to programmers,
the programmer as well as powerful developers and users running programs
debugg9ing and diagnostic tools, along and packages wunder the control of
with access to all svystem functions. AMOS.
ADOS is the perfect operating system DESCRIPTION: In addition to the wide
for the wuser, programmer and the variety of functions available under
svstems designer, ADOS, AMOS provides a series of
ADOS frees the talented users of the enhancements available only for
9968 world to enter the world of the thousands of dollars just months aqo.

"Walue Added Reseller”, marketing to While using the highly reliable ADOS
profitable vertical markets as file svstem, AMOS also supports a
recognised as the stand-alone word hierarchial file svstem with
processor users, or as exotic as anvy directories and sub directories,
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along with +file security and date
stamping. Some of these features
were unavailable outside of major
mainframes and some minicomputers
less than a year agqo,.

Sophisticaled applications are
supported by AMOS. AMOS is versatile
in that it shields programs from
hardware imposed restraints vet
allows +for predictable expansion in
hardware capacities in coming vears.
It is conceivable for a value added
resel ler to maintain a fully
functional support svstem for a
vertical market, responding to
continuing demands using inexpensive
hardware. This alleviates the
problem of expanding support by
making the resllers product highly
profitable for the customers. The
svystem impliments a byte addressable
file space allowing individual files
as large as 4 Gigabytes in length.
AMOS provides a device independent
interface for all svystem calls. AMOS
therefor enables the developer to use
hew innovative hardware as it becomes
available.

In addition to the sophisticated
housekeeping ability enhanced by the
AMOS multitasking capabilities,
making a multi-user svstem is a
simple configuration task using AMOS.
AMOS is designed to be a networking
pperating svstem. Users can share
data and programs, with AMOS
resplving concurrent resource demands
automatically. Sophisticated data
security routines can be designed at
the user level, based on levels of

access with individual, protected
directories. In these ways, AMOS is
similar to professional operating
systems for mini and mainframe
systems.

Multiple Myarc 9646 computers in

multi-node networks wmav contain an
unlimited number of loosely coupled

systems. AMOS can gqrow with any

application, because the svstem
manager can easily add services and
utilities without modification of the
system itself.

lLike UMS on the DEC VAX computer,
AMOS supports full background batch
processing, even though these earlier
systems sold thousands of units for
tens of thousands of dollars. An

example of background batch would be
an internal software driven RAM disk

and spooling utility, which 1in
hardware add-ons still sells for
hundreds of dollars in various
configurations. Virtual memory
constraints can be expanded through
the use of external storage. It is

truly a comprehensive operating
svstem, so often described but seldom
delivered,

INTRODUCING AC-BASIC and AC-PASCAL
by Acess EnQineering Inc.

AC-BASIC: AEI Compiled BASIC is a
TRUE compiled BASIC, contrary to the

limi ted packages that have
prolifereated in the MS-DOS world.
AC-BASIC iz a +full, professional
BASIC compiler that produces fast,

optmised, 99¢9¢ assembly code. This

bull featured BASIC is directly
compatible with CBASIC on IBM and
CP/M. It will, therefore, compile

literally thousands ¥ business,
utility and application programs from
those machines direcitlv. A full
compiler, untrammeled b schemes
needed to optimise effort in large
software houses is visibly more
effective than =some of the most
widely used compilers in the industry
todavy. Concentration of effort makes
such focused products possible.

While compatible with CBASIC,
AC-BASIC is not a clone, repeating
well known problems with those
versions. AC-BASIC is a complete
enhancemebt if CBASIC, pushing
software art further. AC-BASIC
presents a professional alternative
designed + or large programming
projects and professionally done
smaller projects needing speed and
optimization to wmake an attractive
labor saving packaqQe for a selective
ultimate user.

The too)l kit included with AC-BASIC
presents an attractive package in
itself, in spite of the +fact that
AC-BASIC is the first full
professional compiler for the 99/4A
world. This modern compiler supports
optional line numbers, multiple forms
of commenting, reDIMensioning of
arrays, common variable pools for
chaining, and user defined
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subroutines with qglobal and local vast amounts of program code is
variables. AC-BASIC has a full range available. Like AC-BASIC, this
of flow commands and numeric compiler produces 160% 9964 assembly
functions. AC-BASIC is so advanced code that is optimised and threaded.
that it even produces threaded code, AC-Pascal is particularly suited for
a capability worth learning about designing system software. In fact,
since it makes object files up to 35% both AEI packages "ADOS" and "AMOS"
smaller by removing redundant code were written with AC-PASCAL.

and compression.
AVAILLABILITY:
AC~-PASCAL:! AEI Compiled PASCAL is a

remarkable derivation of Pacal$ one Both AC-BASIC and AC-PASCAL are
which can easily prove claims for available exclusivley for the Mvarc
besting more than one of the most 964¢ (Geneve) computer with at least
popular Pascals on the market for ANY 648k o RAM and a single disk drive,
machine. "Concurrent FPascal" was Both packages function equally well
initially designed particularly to be under ADOS and AMOS, both by AEI.
used in designing multi-tasking AC-BASIC and AC-PASCAL will be
programs with concurrent processes. available by { May, 1987.

As such, it is particularly well

suited for designing power-ful For futher information, contact AEI,
programs for use with the AEI 9126 Rhode Island Ave., Colleqe Park,
Operating System (AMOS). Marvland 2€744@

AC-Pascal is a full Pascal, closer in
design and functionality to later
fuller versions of Turbo Pascal {tm)
than to UCSD Pascal. Conversion
betwen these multiple forms of Pascal
is relatively simple. As a result,

Q974a SUPRPORT

Myarc's Geneve 9640 Computer
vith pc-type keyboard. ... ............................ $500.00

wvith enhanced keyboard .. rereeeeeae....$530.00
JOY PAINT 99 with clxp art disk ®1.__ . $£39.95
JOY PAINT'S PAL .. e .89 .95
CLIP ART DISK ’2 8995
EXTENDED BUSINESS GRAPHS II.. ...~ $24.95
BANNER "9 $19.95

For the GENEVE please add 2% shipping.
Order information 517 546 0566

Please write for a free catalog!

Great Lakes Software, Inc.
804 E. Grand River Ave
Howell, MI 48843
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Converting the TI-WRITER/Word
Processor to run within memory

Copyright Monty Schmidt,
December, 1986

By following the step by step
instructions in this article vou will
be able to convert vour TI-WRITER
cartridge and disk to run within
memory using the Mechatronic Gram
Card. The cartridge will perform the
same except for the fact that loading
either the Editor or Formatter files
will be instantaneous since they wmill
now be stored in 5 of the Gram/Ram
segments in the card.

Installing the new TI-WRITER

1) Initialize a new disk.

2) Copy the +files CHARAL, EDITAL,
EDITAZ, FORMALl, and FORMAZ onto this
disk in the order they are listed
here: CHARALl, EDITAL, EDITAZ2, FORMA1L,
FORMAZ2, 3) Next use a sector editor
program such as DISK-PATCH or DISK
FIXER to modify the sectors >2¢, 28,
>48, >4D, and >6D. Only the first &
bytes of each sector need to be
modified. Below are listings of the
original 6 bytes of the sector and
the values to which they should be
changed:

NOTE: If the bvtes vou see in the
sector are not the same as the
originals listed here Do MNOT
continue. Repeat steps 1 and 2.
Either you are not working with a
newly initialized disk or vou have
copied the files in incorrect order!
SECTOR >20

Original:
o038 G808 G7FA

Change to:
ASAS COd0 ©8oY
SECTOR >28
Original:

FFFF 20008 2009

message

Change to:
ASAS B0093 2009
SECTOR >48
Original;
GEIS 6418 ABOD
Change to:
ASAS AGOY G416
SECTOR >4D
Original:
FFFF 2006 AQ39
Change to:!
ASAS Eg08 2000
SECTOR >6D
Original:
ggod oNng8 BFFS8
Change to!

SASA o009 2000

4) Insert vour TI-WRITER cartridge in
the consocle and select 1 for TI
BASIC. Bring up the Gram Card screen
by entering CALL GRAM. When the menu
shows up select option S for SAVE
GROM. Enter &868 for the start
address and 7886 for the end address.
Press enter to the GROM-ADR prompt to
default to the >9868 Grom address.
Save the Grom in the +file name
DSK1.TI/WG3. After vou receive the
COMMAND COMPLETED press
function = {guit>, to return to the
title screen.

S) Remove the TI-WRITER cartridge and
re-boot the system. Select 1 for TI
BASIC. Enter CALL GRAM to get to the
Gram Card menu and select option |
LOAD (G)YRAM WITH PROGRAM. Select a
base of >9808 by pressing enter to
the GRAM-A: prompt, and enter the
file name DSK1.TI/WG3. After the
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proaram returns the message COMMAND
COMPLETED return usina FCTN = {(GUIT).
6) Agqain select 1 for TI BASIC. This

time enter CALL EDITMEM. This will
bring you to the memory editor of the
Gram Card.

Press G +for grom and
enter the address 77868 at the START
MEMORY: prompt. Press enter to the
GRAM-ADDRESS: prompt for an address
of >9884. You will now be able to
change the gr am memory of the
TI-WRITER cartridge. In the area
from >7768 to >7758 there is nothing
but zero’s. Change these to the
values listed below.

7709 31 98 06 AB 98 CO @9 31
72788 29 09 8F 9D 96 89 g9 31
7718 g4 13 8F 1D 900 AG @9 31t
7718 20 ©8 AF 10 @6 80 66 31
7728 g4 19 AF 39 86 A9 ©6 BF
72728 008 20 90 90 00 o8 08 Od
7739 06 09 00 90 o8 08 09 89
7738 ad d¢ of 99 80 of 68 94
2749 31 20 09 8F 1D 99 EG 00
2748 35 oD 98 8F 3C F8 8F DD
7758 @6 BF ©0 B7 04 o0 g @9
After modifving the gram press
function 92 <back*, to return to the

EDITMEM screen. There are ten other
bvtes vou must modify in the Gram.
Again press G for Grom. Enter &42F8
for the address and press enter to
the GRAM-ADDRESS: prompt. Change the
memory listed below to the nev
values.

Qriginal:

62F8 @6 88 36 @S
63868 77 86 66 63

62 E4 86
g1 66 86

&7
g6

Change to:

62F8 ©6 90 36 G5
63098 088 85 63 61

62 E4 86 77
g1 66 86 @6

After modifying
function 9 <back>,
EDITMEM screen.
for Grom. Enter
and press enter
prompt. Change
below to the new

the Qram press
to return to the
Once more press G
6328 for the address
to the GRAM-ADDRESS:
the memory listed
values.

10

Original:

L3328 @6 &7 77 ds 6 B3 G4 64

Change to:

SB2E Gid 7 4@ @9 L3 S @4 A4

After modifving the Gram data press
function 9 <back>*> to return to the
Edit Memory main screen and then

press function 5 {begin’ to return to
TI BASIC.

7) Now that +vou are back in BASIC
enter CALL GRAM to get to the Gram
Card main menu, You must now save
the modified Gram as vou did before
in step 4. Select option S to save
the GROM and ag=2in save addresses
SOFY to 7888 and the file name
DSKI1.TI/WG3., Exit back to the main
screen.

8) The last step
file for the new

text editor such
EDITOR/ASSEMBLER. I+ v ou use
TI/WRITER make sure wvou are using
"fixed" mode so there are no control
codes embedded in the file. If
see the little CR characters in
file then are "viord -wrap”
and this

is to set up a load
TI-WRITER. Use =a

as TI/URITER onr

Vo
the
Y OuU in mode
is wrong! Type in the lines:
DSK1.TI/WG3
DSK1.CHARAL
DSK1.EDITAL
DSK1.EDITAZ2
DSK1.FORMAL
DSK1i.FAORMAZ

Make sure vou have a blank line as
the last line in the file! Save this
file to disk as DSKi1.WR. You are now
done! To load the new TI-WRITER just
reset the system {(including the P-BOX
to wipe out the current Grams) and
select option 2 GRAM CARD >98868 on
the menu. Then from the Loader
screen press & DSKi.WR and vou now
have vour progiram rrunningt Mo
more waiting for the EDITOR or
FORMATTER +files to load! This should
save a lot of time when vou are
working on text files.

Fy&st
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PRICE REDUCTIONS

Video Tities I™

Video Titles I is a program written in
BASIC for the TI-99/4(A} which pro-
vides a means of producing custom titles
for video recordings without the aid of a
camera. Features of the program include:
three proportionally spaced character
sets (a maximum of any two may be used
for each title), automatic centering of
each title line, variable spacing with au-
tomatic eye correction, 26 foreground/
background color combinations and mul-
tiple screen division with scrolling. Was
$29.95; Now $19.95 [VTl/disk] or
$22.95 [VT1/tape]

Video Titles I™

Video Titles II is a program written in
Extended BASIC for the TI-99/4(A)
which provides a means of producing au-
tomated sequences of custom titles for
in-store advertising or video recordings.
Features of the program include: three
proportionally spaced character sets,
choice of left, centered or right justifica-
tion for each title line, variable spacing
with automatic eye correction, choice of
four frame styles for each title, anima-
tion/overlay of custom designs such as
logos, etc., and storage for 40 titles, 40

create a custom title for your own pro-
gram. Was $19.95; Now $12.95
[VT3/disk] or $14.95 [VT3/tape]

Video Titles Combination™

All of the Video Titles products listed
above (VTI, VT2, VT2A & VT3) on two
disks for one low price. Was $99.95;
Now $54.95 [VT-COMBO/disk]

Super Extended Basic™

Super Extended Basic is a powerful ex-
tension to the TI Extended Basic pro-
gramming language. SXB is comprised
of over one hundred TMS9900 Assembly
Language subroutines which substantial-
ly expand your programming capabili-
ties on the TI Home Computer. The sub-
routines are easily invoked with the Ex-
tended Basic LINK subprogram. In es-
sence, it is now possible to access the
raw power of assembly language with
only a knowledge of Extended Basic and
the information provided in the SXB ref-
erence manual. All SXB subroutines are
invoked with the following format:
CALL LINK("subroutine"[,arguments]).

Included with the basic package are the
first six issues of the SXBrief Newslet-
ter, a monthly publication dedicated

4911 South 31st Street
Arlington, Virginia 22206-1655
(703) 820-4131

Basic. Now available—the original as-
sembly language listing of S.X.B.
(almost 2,700 lines of coding). This
item may only be ordered with SX.B. or
following our receipt of the SX.B. soft-
ware registration card. Was $39.95;
Now $34.95 [SXB/list]

Muiti-Disk Informer™
+(Version Requiring SXB)

The Multi-Disk Informer is a program
written in Extended BASIC with SXB
subroutine calls which inputs all your
disk directories and produces two master
listings: 1) the FILE REPORT—a sorted
list of filenames identifying type, pro-
tection, size and disk ID (name and input
sequence); and 2) the DISK REPORT—a
sorted list of disknames identifying in-
put sequence, up to eight files resident
on each disk, sectors used, free and to-
tal, and counts by file type. Was
$19.95; Now $12.95 [MDI-SXB/disk]
»(Stand Alone Version)

Same as MDI-SXB except that SXB is
not required. Was $29.95; Now $17.95
[MDI-SA/disk]

® & o0 QRDER BLANK'...

sprite patterns and 10 title sequences. A solely to SXB and related items. Most Qty Item No. & Price Price
collection of sub-programs is linked via issues include an additional assembly — VTi/disk @ $19.95
menus which guide the user throughout language USRSUB (user subroutine) — VTl/tape @ $22.95
the entire process. Was $49.95; Now which can be added to SXB at execution _ VT2/disk @ $34.95
$34.95 [VT2/disk] time. Each newsletter fits nicely into the __ VT2Adisk @ $19.95
custom three-ring SXB reference manual __ VT3/disk @ $12.95

Video Titles II Accelerator™ binder. __ VT3/tape @ $14.95

The Video Titles II Accelerator is a ", .. takes the TI-99/4A to a level ____ VT-COMBO/disk ...
companion program to Video Titles II. which far exceeds the wildest imagina- .. @ $54.95
Written in assembly language, it loads tion of a Basic programmer.” —The New  ___ SXB/disk @ $49.95
the entire Video Titles II Data Base into York Times PCUG _ SXBrief Newsletter ...
Memory Expansion—tnen allows titie "Performance = A; Ease of Use = A; ... #7-18 @ $10.00
sequences to be displayed at lightening Documentation = B; Value = A; This is ____ SXBrief Newsletter ...
fast speed. Adds many fine tuning con- one of the most valuable programming ... #19-30 @ $10.00
trols to existing Video Titles II capabili- tools for the Extended Basic program- —_ SXBi/list @ $34.95
ties plus new ones including linking se- mer. Granted, the programmer gets few —. MDI-SXB/disk ...
quences. Was $24.95; Now $19.95 of the enhanced graphics routines found . @ $12.95
{VT2A/disk] in other packages, but in their place he __. MDI-SA/disk ...

gets the routines that do more meat and .. @ $17.95

Video Titles IIT™ potatoes chores, such as string handling Sub-Total

Video Titles III is a group of three and sorting. Like Extended Basic itself, 4.5% Tax (VA only)
programs written in BASIC for the TI- the SXB package is not specific to one Regular S&H $4.00
99/4(A) which provide a means of easily task. It is a complete enhancement pack- Air Mail S&H $10.00
producing custom titles for your own age in that it makes every programming Total (U.S. funds)
programs. Each of the three programs task simpler, not just those involving Payment: [JCheck # {1Visa [IMC
produces a different style of proportion- graphics or data handling alone. It would  Card #
ally spaced lettering (bold, computer or be great if many of these routines could Expiration Date:
miniature). Other features include auto- have been included in the Extended Basic ~ Signature:
matic justification (left, center or right) cartridge itself." —MICROpendium Name:
and variable spacing with automatic eye (February, 1985) Was $99.95; Now Phone:
correction. A fourth program is included $49.95 [SXB/disk] Address:

which shows one of the many possible
ways in which the output of all three
Video Titles IIl programs can be used to

S.X.B.™ Assembly Listing

Learn the secrets of Super Extended
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INTRODUCTIOMN TQ "c99"
by Ronald G. Albright, Jr.

First, let me clarify my
gualifications. I have absolutely no
qualifications to discuss this
lanquage or the feoou compiler

specifically, other than a desire to
learn more about this language. For
the first time, Clint Pulley has made
it possible for users pf the TI 9%9/4A
Home Computer to use a version of the
language, "C", on our machine. It is
an implimentation based on "small-c”,
a2 public domain version of the "C"
languagqe which was published as a
source code listing in the May, 1989
issue of Dr. Dobb’s Journal (Mumber
45) . Like ‘"small-c”, "e22", is a
slightly restricted but otherwise
syhtactically identical to true "C",
It allows the use to be exposed to
the langquage that, according to PC
Magazine, has more versions (at least
a dozen C compilers) of it than any
other language. It is the 1langquaqe
that most application software
packages are written in. It is used
by Visicorp, Microsoft and Digital
Research in major software projects.

So what does the "c99" package do"?
Well, Clint Pulley gives you a basic
set of documentation files on disk
with the package. The documentation
does not teach vou C, but does show
vou how to run the compiler and what
the compiler does and does not
support, You will have to get a book
to learn C, which is what 95/4A users
had to do to 1learn Forth anvwavy.
(See list at the end of this
article,) Then you have to write a C
source code listing. A couple are
provided by Pulley with the c99
package. One, a c99 version of the
classic prime number sieve benchmark
which appeared in BYTE Magazine. The
c99 sgource code is shownh below as
Listing 1. While I know nothing
about C, a book has told me that
comments are enclosed with /% and */
to show the beginning and end o¥f
comment areas} which can extend over
several lines. The main routine that
a program will perform starts with
the word "“"wmain". This is a special
funtion that must be found in anvy '

’

C

12

proaram

. Anv wvalues or arquments

that are being aiven to the proaram
at the outset are enclosed in
parentheses, The beginning and end

of a

with br
end w
Pascal,

group of statements are marked

acess a C program will alwavs
ith a closed brace. Like
each complete program

statement ends with a semicolon.

Listing

/% A c©

1

version of the Sieve program

as suqgested by KMUTH.

¥/
#define
#def ine
#define
#Hdef ine
/%% /
int fla
#asm
ACRG >
#endasm
int i,k
#Hasm
RORG
#Hendasm
main()
{ puts(
iter=
while
{ str

true 1
false @
size 8199
sized 8191

gslsizedl;
8339

«pPrime,count,iter,strikeout;

"1¢ iterationsi\n\n”);j
13

(itert+{=16)
ikeput=true;

count=6;

i=@
whi
i=1
whi

i

lel{i<=size) flagsli++l=true;
5

le(i{=size)

( if(flaaslil)

(

3
+

3

prime=i+i+l1;
++counts
if(strikeout)

{ if({k=((prime¥prime)-1)>3>1)<siz)
while{k<{=size) {flagsikl=false;;
else k=k+prime;}

{ strikeout=falsej
continue;j;

+i3

puts(® working...\n")j

¥
puts(
3
Once

"\nDone!\n")3j;

the ©99 spurce code has been
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FzB9 v1.3

REF CHINIT, CHRCIND, C$DIV, CHREM, CHASE, CHASL, UHER, CHNE
REF CHLT,C$LE, C$6T, CH6E, CHULT, THULE, CHUGT, CHUGE

FREF CHLNEG: GETCHA,, GETS, FUTCHA, FUTSE, LOCATE  FOLL,EXIT
DEF MAIN, START

START B DCHINIT (eomdinued)

FLAGBS BSS 16382

te\'sJ’I‘a '# 2

Ccam"l-v'nucﬂ )

= MOY DT, 8 Bl 1%
EVEN NE B MOV @FFRTME, 6
PORE B35 MOV 8y 31 MOV 1, D
1 RSS2 Syl , L
—UEn DEC 8 MOV 8, 7
EVEN PP MEY 9,7
EOBESS 2 " i ) TG
EVEN MOV L, 3 T
T Y LR e e S S N9, 8 ¥
v 1% MOV, 9
o . [ S S
COUNT B&S LI .1 TR
EVEN MOV 14+, 9 MUY 9, 8
ITER BSS 2 MOV £, %13 Fk éuj
EVEN B D0 LDyl
OV #1d4, "
GTRIKO BSS 2 CHS MOV 1, 3

EVEN LD
FeORe
MATN
.18
Bl 1
T
DaTA
INGT

y G+

]

1z
FUTS
14

LI 8,1

MOV
C
MOV
INC
MOV
DEC
BLo1

8y, DITER

DITER, S
8
8, DITER
&

5

LI 8,1

MOV

kldt, 9

Bl DOSLE

MAEL
JRIE

8
F4G

B ODOHE
LT 841

MOV
CL.E
MOV
IR T
MO
ok

MOV
.1

8y AGTRIKQ
8

8, COUNT
8

B, D1

nlyg

[
~d

LI 8,819

MOV

Flad+,9

Bl dCHLE

ARG
SNEE

=
&+

B BCHSD
LI 8,FLAGS

EL o1

[
wd

L.I Byl

MOV 8,8l
D6

MOV DI, 8
BlL13

N I 5 I B > D
MOV R, 2
L DOSLE

AL 8

JNE S
BOoaoH7

LI 8y FLAGS
BL. 13

MOV DI,8

M By 8

MOV gy 3

A 9y

MOV 8, 8

ARG 8

JNE $-6

B DCHS

MOV DL, 8

BL 15

MOV 21,8

MOV #1494+, 9

A D,

Bl 15

LT 8y 1

MOV L de, 3

A 9,8

MOV 8y R IME
MOV DCOLNT 23
ING 8

MOV 8y HCOUNT
MOV HSTRIKO, 8
MBS 8

JNE %46

B oaCHY

MOV SFRIME, 3

13

Chabk

MOV 8, Dk
Bl 18

LT 8y,83190
MOV L, 9
Bl DeT
MRS B

JNED %6
T
CH11

MOV B, 8
BL. 15

L. 8,819
MOV 1ad+, D
BL DOHLE
ARS8

JHE B

B dC#1z

LI 8,FLAGBS
Bl 15

MOV wb, 8

A By

MOV L,y 9
A 5,8

Bl 15

CLE 8

MOV d e,
MOV 83, 9
MOV Dk, 3
B, 15

MOy DFREIME, 8

CMOV kL de, 9
A 3,8
MOY 3, Dk
oLt
CHLE
B OOCH 1D
(o4
CLE &
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written, vyou must then run the c99 Once assembled, vou are ready to run
compiler. It is 1loaded with the vyour program, now in D/F 80 file
Option S5 of the Editor/Assembler format. You load it with Option 3 of
package. The program, once loaded the E/A cartridge, then load the c9%9
prompts you for the source code +File support routines the same way, hit
name, the ‘output file name and then ENTER, enter the program name
takes off. It is very fast. The end "START", and the program executes as
product to vyour output file is a T1I fast as classically written assembly
99/4A assembly language soOurce code language code. It is fun and
in D/VB8Y format. Thise is suitable X efficient. The best part is: it is
and, indeed, ready for assembly into Fairware. It is available from the
runnable object code by the E/A author to try (falso from Ryte Data
assembler. The outputted assembly version 3.461 and if vou use it, vou
language source code for the above C then pay for it. A $2¢.0¢ pavyment is
routine is shown in Listing 2, It suggested. Pulley vows continued
will certainly look inefficient and, support if the users support him.
vyes, ' even weird to experienced Mew improved versions are planned.
assembly language programmers. But Pulley’s address is:

it assembled fine for me.
Clint Pulley
Listing 2 38 Townsend Avenue

--------- Burlington, Ontario L7T 1Yé&
CONTINUED

BIBL IOGRAPHY

THE C PROGRAMMING I ANGUAGE, Brian
MOV 8, ASTRIKO

Kernighan and Dennis Ritchie,

B DCH#HE Englewood Clif+s, N.J.;
C#13 Prentice-Hall, 1978, [Not for
CH#9 beginners but considered to be the
CH#8 *bible” for this languaqej written by

MOV 21,8 the originator of the language

INC 8 (Ritchie)l,

MOV 8,81

B DCHE THE C PUZZLE BOOK, Alan Feuer;
C#7 Englewood Cliffs, N.J.,

;& ?éC#1+16 Prentice-Hall, 1982,

BL #1=2 THE C PRIMER, Les Hancock and Morris

?Sg? Tng Krieger§ Mew York, McGraw-Hill, 1982

BNEC#E LEARNING TO PROGRAM IN C, Thomas
C#3 ) Plum, Cardiff, N.J., Plum Hall 1Inc.,
LI 8,C#1+29 1983,

BL. 15

BL ®1z C PROGRAMMING GUIDE, Jack Purdum,

?Qg? TgTﬁ Indianapolis, Gue Corp., 1983.

B #13

C#i BYTE 49,48,32, 1058, 116, 101,114,937, 116,105, 111, 110
BYTE 11S,10,10,0,32,113, 111, 114, 107, 105, 110, 153
BYTE 946436, 46, 1y 0y 10, 6B, 111, 11, 121, 33, 10

BYTE o
Ferrors=0
END

14
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83K D5SRE RAM PROIECT
John (GEnie - J.CLULQW)
Part One of a Three Part Series

Clulow

The present article describes
addition of 8K of batterv backed
RAM to the Peripheral Expansion Box.
This RAM is decoded in the address
space >4@0@d - >3SFFF and is switch
selectable in the CRU base range
Y1e8d ~ >1766 or >18@@ - >1F@d. It
requires 8 - 14 hours to complete. A
parts kit is available from Bud Mills
Services, 166 Dartmouth Drive,
Toledo, Ohio 43614. The kit is
expected to cost about s44,
Compaonent values have been selected
to be consistent with parts Bud has
on hand, However, if you choose to
buy vour components elsewhere, other
values will work egqually well.

the

The second part of the
implements one of John Johnson’s
ideass addition of 8K of battery
baclkked RAIM in the address space >4999
~ »35FFF such that thiszs RAM is enabled
onlv when a DSR ROM or RAM is NOT
enabled, It is called non-DSR RAM.
In effect, this 8K extends the size
of the low memory to 18K from 20089
to *SFFF. This modification to the
8k DSR card reguires onlv takes a few

project

additional parts. Two additional
IC’s are reguired; a 74L525%2 and a
MMS2584LP-15, Mo new sockets are
needed because both IC's are
piggy-backed. This project also uses
ten iING14g diodes three 2.7K
resistors, one 10K resistor, and a

2NZ2222 transistor.

The third and final part of the
project will add a real time
clock/calendar to the 8K card.

I+ wvou should attempt this
project and run into problems, please
feel free to contact me. Anvone who
cannot access GEnie mavy aobtain the
loader, menu and clock software and
docs for $3 by writing to wme.
However, please do not reguest this

until vou have actually completed the

project. John Clulow, 345 W. South
Boundarvy, Perrysburg, OH 43551, (419%9)
274-8838.

15

BACKGROUNMND

The
under taken

8K DSR RAM project was
to make a unigue piece of
software available to more users: the
John Johnson MEMU program for the
Horizon Ramdisk. I own three Horizon
Ramdisks and John’s program
routinelv, On power-up it provides a
menu of virtually all significant
pieces of Tl software. These can be
selected in seconds with a single key

use

press. Mo module need be in the GROM
slot in order to use the power-up
MENU program. Although I believe use
of this program would justify the
purchase of Horizon Ramdisk kit
(65185 US), I wanted to make the menu
idea available to those who, for one

reason another, will not have a

Horizon Ramdisk.

or

RAM in the DSR address space is
accessed b polling routines.
Assembly language programs using this

RAM mavy therefore incorporate
power —up, interrupt service, and
device service routines. Software

developed to utilize these
including a8 version of John’s MENU,
will be placed in the program library
the GEnie network.

linkages,

o

Subsequentlwv, John Johnson

indicated that it was possible to
have 8K RAM in the >486¢ - >SFFF
addr ess space whenever a DSR ROM or
RAM was not selected. John’s idea
worked and will be described in the
second part of this series. This RAM
is also battery backed &and can be

used like ordinary CPU RAM with the
exception that it cannot directly

access DSR ROM or RAM.
WARNING

THIS PROJECT SHOULD ONLY BE ATTEMPTED
BY PERSONS WITH SUFFICIENT EXPERIENCE

IM THE REGUIRED TECHNIGUES.
EXTENSIVE DAMAGE TO THE PEB POWER
SUPPLY AND ANY CARDS IN THE PEB CAN
OCCUR IF SHORT CIRCUITS ARE NOT
CORRECTED BEFORE POWERING UP THE PEB.
THE SCHEMATIC DIAGRAM AND

INSTRUCTIOMNS FOR THIS PROJECT ASSUME
PRICGR FAMILIARITY WITH ELECTRONICS
PRINCIPLES INVOLVED. IF YOU ARE NOT
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SURE ABOUT ANY PART OF THIS PROJECT,
MAKE SURE Y0OU OBTAIN EXPERT ADVICE
BEFORE PROCEEDING.

FABRICATION OF THE BOARD

A 68 pin -
plugboard is required for this
project. It is imperative that the
board be constructed such that it is
impossible to plug in backwards: It
must extend from the Attleboro
connector to the slot in the front of
the PEBR,

1/18 inch spacing

be
Jumbo

An adequate board can
constructed from a Radio Shack
Component Perfboard (276-147). This
board does not have a connector. If
a scrap board can be located with
more than &8¢ pins - 1/148 inch
spacing, an appropriate connector can
by sawed off and fixed to the
perfboard. If & scrap board cannot
be found, an acceptable connector can

be obtained from DIGI-KEY; part
C8-38. The connector piece (about 3
X 1 should be cemented to the
perfboard with five minute two-part
epOXY. (Sand and apply well mixed
cement to both surfaces before

clamping, and allow ¢ minutes cure
before working with the board.) It
should be positioned such that the
front edge of the perfboard fits into
the slot in the front of the PEB with
the component side toward the disk
drives. A 1 X 1/2" notch should be
cut in the bottom front edge of the
perfboard, extending upward, so the
the board will slide all the way into
the box.

BOARD PREPARATION

Use Fine steel wool to remove
the tarnish from the copper solder
pads on the perfboard. Position the
sockets as shown on the lavout
diagram and solder all pins to the
solder pads. Bend the adjacent pins
of Ul and U2 so that they touch and

solder them together. Note that
is moved down one hole from Ul.

uz2

Place tape over the bottom 1/4
inch of both sides of the edge
connector pins. Label the tape with

17

pin numbers. Pins start at the back
of the PEB with even numbers on the
component side {(facing the disk
drives) and odd numbers on the solder
side {(facing the PEB power supply.)
Apply solder to the top of each
connector pin. With the board
prepared in this way, wires can be
attached to pins by heating the pin
~-- no solder need be added.

Spolder a heavy, bare wire along
the front edge of the board above the
slpt to act as a ground bus.

CONSTRUCTION SUGGESTIONS

Use wire wrap wire {(e.g., Radio
Shack 278-541) to make all
connections. Use an appropriate
stripping tool (such as the one in
Radio Shack 276-1578). It is a 9ood
idea to use two colors of wirej one

for connections between components on

the board and another for all
connections to the edgecard
connector. This will help to
facilitate checking and
identification of errors.

Use a highlighting pen to mark
off connections on the circuit
diagram as each is made. Position
the LED so that when the board is in
the PEB, the LED is lined up with the

front window. Use the RED and COMMON
leads of the bi-color LED for this
project. The COMMON (longest) lead
goes through the resistor Ré to
9round . The GREEM (shortest) lead
will be used in the non-DSR RAM
project.

To use CRU lines from >10066 -
»178¢ (recommended), connect R2 to
pin S of US as shown. To use CRU
lines >188@ -~ >1iF@@ instead, connect
R2 to pin 7 of US. In this case, the
top switch will be >18868 and the
bottom switch >1Fg4g.

After all connections have been
made, use a continuity tester to make
sure there is not a short from ground
({edgecard pins 3,5,7) to both
edgecard +95 (pinse 1 & 2) and the
putput side of the regulator -- the
regulator pin closest to the bottom
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of the board. Then DOUBLE CHECK ALL
CONNECTIONS using a continuity
tester. Finally use short pieces of
wire-vrap wire to tie together the
bundles of wires going to the

connector.
TESTING THE CARD

Insert all IC’s except U7, the
62641 P-15, Insert the 8 pin DIP
switch and turn on switch 1. Use the
continuity tester to insure that only
this connection is closed. Do not
insert the lithium cell. Solder a
12" wire to pin 26 of the &6264LP-15
socket so that the voltage on this
pin may be tested when the CRU line
is activated.

Remove all cards +From the PEB
except the interface card. Plug the
8K DSR card into the PEB. Power-up
the PEB and then the console. The

LED should not light and vou should
qet the normal T1I Master Title
Screen. I this is not the casse,

pover-down immediately and determine
the source of the problem.

Using Mini Memory EASY BUG or
the E/A DEBUG, activate CRU >100¢ {(or
+1809) with the € command. The LED
should light {red). Check the
voltage on pin 26. It should be
about 2.5 volts. If either condition
is not met, retrace all connections
to identify the problem.

Power-down and
from the PEB.

remove the card
Remove the test wire

RESISTORS — 1/4 UWatt

R1 R2 RS - 2.2K oham

R3 R6 — 10K ohm
R4 - 360 oha
R7 — 220 ohma

DIODES

CR1 CR2 CRS - 1N?14 (silicon) 3

attached to pin 26 of "the 6264LP-15
socket. Insert the 1lithiia cell.
Check the voltage from the top of the
cell {(+) to ground. It should be
about 3 volts, Insert the 624641 P-15S
IC. Test the voltage on pin 28 and
re-test the voltage on the battervy.
If either the battery voltaqe or the
voltage on pin 26 drops significantly
relative the the test without the 1IC
inserted, the IC is MNOT Low Power and
cannot be used. {Occasionallvy
6264LP-15 chips from Malaysia are not
low power even though they are
labeled LFP!)

Again use the C command of DEBUG
or EASY BUG to activate CRU >1660 {(or
>1888) and  try writing to wmewmory in
the range >44484 - X3FFF with  the W
cownmand . Test the retencvion of
memory by powering down the PEB after
data has been written to the memory
and while the LED is still lit. No
data should be lost or altered.

Yoo test 811 wewory with DERUG,
select the CRU to turn on the card
with .C 1666,1 <enter> and then

entering a 1 for the CRU value. Then
place the test value in >4669 with

the M command. This value can be
written to all memory locations with
N 4060 4a6G1 IFFF and these

locations can be subsequently tested
with P 4696 S906 1009, After the
card passes all tests successfully,
it should be tried with the disk
controller in place.

—————— PARTS LIST
CAPACITORS —- Tantalum

C1 - 2.2 MFD
C2 - 22 MFD
C3 — 10 MFD

4 —~ 6.1 FFD

Test all diodes

CR3 CR4 - 1IN34 (germanium) >

CR46 - Standard LED

INTEGRATED CIRCUITS

Ui US — 74L8138
U3 —~ 7415368

U4 - 74L85259

U6 — HM6264LP-15

MISCELLANEOUS

@i — Transistor 2N2222

@2 — Regulator 7805
U2 — B Position DIP Switch
18 U7 - 74L5245
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V 3 TMS 9995 Memory Map & specs numeric keypad project.

V 4 XB Il plus by Mechatronic, Myarc 128k card, Autofire
joystick project.
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power-up project.
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control card.
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\ 9 Dual disk controller project, RESET switch project.
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Super load switch, EPROM programmer.
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monitor filter, Gramkracker review, ATRONIC ‘products.

V14,5 Expansion Box 8k ‘module,” Super Clock Support,
Basic Compiler, 9938 Video Chip.

V15 Video upgrade @ 15mHz, Quad. Density Tl Disk Con-
troller, 80 Column Display preview.

Vi6 P Box Modification, Multi-Module project.

V17  Tigercub, Eprommer update, Quad density update.

V18 Power Supply, RAVE 99 Keyboard, Year Review.

V19 Geneve, ¢993.0, RAM Disk backup, Hi-Speed cassette.

V20 99AT, T.0.D., Horizon modification, Rapid Copy 32k
project, GRAM card software, etc.

R/D COMPUTING is published monthiy by Ryte Data
in Haliburton, Ontario. Copyright 1985.

All material is from sources believed to be accurate.
The publisher takes no responsibility for errors,
omissions or misprints. Articles may be reprinted
with credits giving source. and address by users
groups for publication.

Articles dealing with Texas Instruments 99/4A and
9900 based computers are published. Special atten-
tion is given to projects and information on upgrad-
ing and modifying the 99/4A console and system.

Please send any information on products, hardware,
software, or modifications to our address. We cannot
accept responsibility for materials submitted and,
unless stated otherwise, will assign all manuscripts
etc. for publication.

Only manuscripts with sufficient postage and self-
addressed mailer will be returned.

Un-classified ad rates are $1.25 per 40 character line.
Count ALL characters, spaces, etc. and submit with
payment to our address. Ads are run in order receiv-
ed. Deadline is 21st of each month.
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