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The CoCo Column

by Dan Robins

I hope by this time, you've received
at least a hint of the power of the Col-
or Computer and the 6809 micropro-

cessor chip. With this column, we finish .

uyp our series on the insides of the CoCo.
Also, Kevin Darling details the prob-
lems with Tandy's and FD-502 disk
drive. At this time, Tandy is aware of
the problem, but it looks like the fix
is up to you. Finally, a look at Spec-
trumn Projects, one of the Color Com-
puter’s longest supports, and why the
doors are now closed.

Back in the early days of computers,
television monitors were an unheard
of concept. Punch cards were used to
enter programs and data into the com-
puter. A line printer was about the only
way to retrieve manipulated data.
Now, personal computer companies
compete for graphic’s excellence. The
question remains, how does it work?

With the CoCo, it is actually the
work of three chips doing the main job
of bringing the video information to the
screen. It is beyond the scope of this
article to detajl how an RF modulator
works. However, we can tell you how
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the information is fed to the modulator.
Look at it though, as your own per-
sonal television station transmitter.

The four chips responsible for video
transmission are the MC8847, MC6843,
MC1372 and MC6821. MC6883 is the
SAM or Synchronous Address Multi-
plexer chip. Fancy name for a clock
chip, don’t you think? Well, it is a bit
more complex than that, but for video
display it’s VDG CLK signal is impor-
tant. It produces a clock signal of
3.579345 megahertz, necessary to
generate a color signal for TV. In
technical terms, this frequency is
necessary to meet the requirements for
“scan lines” of a TV monitor. In ad-
dition to it's clock duties, it uses three
registers (the Display Mode Registers),
to set the proper resolution or type video
output,

In a previous article, we explained
how you could use the MC8821 PIA
(Peripheral Interface Adapter) to set
control registers in order to set the data
lines as input or output, This same PIA
allows us to use the control registers to
help set the VDG chip into the proper
display mode. These modes include two
alphanumeric modes, five semigraphic
modes, and eight modes of high resolu-
tion. Keep in ming though, a few of
the semigraphic modes are not
supported.

Select the mode that you wish by set-
ting bits off or on (high or low) on V2,

L 'l
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V1, VO of the Display Mode Registers
and all of the seven PIA register bits
at memory location $FF22, Additional-
ly, when poking the memory location
with the desired character, the top two .
bits (bits 7 and 6} will implement the
inverse video of the character and mode
switching to any of the four semigra-
phic’s modes. _
What | would like you to imagine,
is that you have a spray gun capable
of three different colors. The graphics
mode you sre in determines the type
of spray head you will use. The spray
head will take care of the mixture of
the colors and when they are to be ap-
plied. When spraying & color you on-
ly have so much time and a certain area
to color. The fime involved is a dot- -
clock, the number of clock ticks, and
the area to cover is a scan line. And in
this case, you'll be spraying your screen.
But now don’t do this in real life!
Using high resolution 'graphics, -
specifically the 256 by 192 PMODE4
graphic¢’s mode, each element (or pix-
el) of the screen is painted either black
or white (off or on), Each byte of in-
formation on the data line contains t
pixels worth of information, Each pixel
equals one dot-clock by one scan line,
The 128 by 192 PMODEJ] graphic’s
mode is different, as each pixel equals -
two dot-clocks by one scan line and the

continued on page 236

TIForum

by Jonathan Zittrain

Boston T1 Faire A Great Success

The third annual Boston Computer
Society TI Users Group fair was held
Saturday, April 9. Attendance was
estimated at around 300, a bit lower
than past years, but sales seemed as
brisk as ever. Everyone in attendance
seemned to be having an excellent time,
and the ization was near flawless,

1 (JZ) was honored to be able to at-
tend and meet quite a few TI
luminaries. Mark Von Caponelles was
working on a “Gram Kracker”
alternative, the “Gramulator.” RAVE
‘09 displayed their latest PC keyboards
for the 89/4A, as well as a RAM disk.
Genial Computerware unveiled the
new PC-like database program
FirstBase, and hopes to be shipping
soon. Asgard Software had a booth
filled to the brim with various software
packages, new and old. CompuServe
and GEnie had representatives Jim
Horn and Scott Darling present.

There was a host of users groups from
the northeast area, as well as flocks from
Ottows and Log Angeles. Myarc ap-
peared close to releasing their new hard
disk controller card, but was not quite
yet ready.

During the day it was my pleasure

to host a panel of 99°ers for an Infor-

‘'mal discussion of some of the issues con-

fronting our cornmunity. The panel

consisted of Jane LaFlamme, president
of the Ottowa Users Group;. Barry
Traver of Genlal Computerware; Terrie
Masters, LA 90'ers vice-president; Chris
Bobbitt, the proprietor of Asgard Soft-
ware; Lou Phillips of Myarc; Scott
Coleman, West Penn. 99 ers president;
and J. Peter Hoddie, BCS TI Group
Co-Director and Coordinator of the
fair.

Topics discussed included program
piracy (and the users groups’ possible
contributions te it), program protec-
tion (Phillips discussed a new hardware-
dependent systemn that Myare s con-
sidering implementing for future soft-
were releases), and the nature of the
TI market (can a software author ex-
pect to get a fair return on his or her
investment of time and effortf). In

future columns, starting with the next,
I will be using the discusslon as a
springboard for the examination of
many of these issues, after gaining more
insights from different sources, in-
cluding those that could not attend the
fair. Future falr coordinators take
note— a group of our communi-
ty's leaders together for a discussion
leads to interesting and beneficial
results|
TELCO Clarifications

Charles Earl, author of the new
TELCQ program, has corrected two

continued on page 238
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Applying The Atari continued from page 232

work, remember?) in series to the jack
and then to the existing speaker, you'll
have an earphone jack that cuts off the
internal speaker when the earphone is
plugged in. Make sure you hook the
wires to the right places, There are three
tabs on the back of the jack. With the
threads facing away from you, the left
tab gets the common wire, the top tab
gets the wire from the monitor to the
speaker, and the right tab gets a wire
from the jack to the existing speaker,
My Commodore 1702 monitor has
the jack located behind the little front
door and the left corner, but anywhere
there is enough room for a quarter hold

would be okay..
John Baum

Lisbon, Ohio

Newsletters
We'll pick more winning newsletters
in next month’s column. Meanwhile,

here’s a letter I received regarding the
newsletter contest.

Tl Forum
continued trom page 238

BASIC is criticized because it per-
mits “spaghetti code” and doesn’t foree
one to do structured programming. But
isn't this criticism really an admission
of the flexibility of BASIC? One can
write very structured programs in
BASIC, but 2 person can also write a
“quick and dirty”’ program as well if
he so chooses. It's up to the program-
mer, and there are times when a “quick
and dirty” program is what's needed.

Similarly, BASIC is criticized because
of its inclusion of a GOTO statement.
It is interesting, however, that assembly
language (the language closest to be-
ing the native language of the machine)
has its own form of GOTO, because
that is what B (branch) or JMP (jump)
really are. And if GOTOs are so bad,
why do people often spend so much
time thinking of ways to add them to
languages in which they are not innate?

Well, BASIC means Beginner's All-
purpose Symbolic Instruction Code,
which supposedly proves that it's only
for amateur programmers, or 50
argument against BASIC commonly
runs. (Symbolic Instruction Code, by
the way, merely means Language, but
BAL wouldn't have made as clever an
acronym.) But the fact that BASIC is
accessible by more programmers than
any other language seems to me to be
a virtue rather than a defect. And
BASIC is an “All-purpose” language,
which declares that it is more versatile
than many other languages, e.g.,

.Cobol, Fortran, etc.

If an ordinary TI'er is running an
assemnbly language program and wants
to change it, ordinarily he’s out of luck.
But if the program is written in BASIC
{T1 BASIC or, more l{kely, TT Extended
BASIC), then he usually can customize

TEXAS IN

Dear Jetf;

While I appreciate greatly the fine
column you write for Computer Shop-
per, the March 88 column made me
bristle!

In the evaluation of the user group
newsletters, you stated that “too many
newsletters have pages overloaded with
often inappropriate or meaningless
Printshop and other icons.” Your bias
towards slick, magazine-like newslet-
ters is apparent; such productions are
well deserving of praise, since it is ob-
vious the effort that goes into them is
a labor of love. However, the Pinellas
Atari Computer Enthusiasts’ (PACE)
newsletter is equally deserving of praise,
produced completely on an 8-bit Atari
engine (PACE is a group dedicated to
the 8-bit Atari). While there may be
laser printers that will tie to an 8-bit
(although I doubt it), it is of interest
to our group to keep the newsletter
within the confines of the machines we

LR T

it easily in any way he wishes. This,
[ would think, would seem to be an im-
portant factor for those seeking to sur-
vive in an orphan community, with lit-
tle significant support from mafjor com-
mercial software houses.

There are, in my mind, only one
legitimate argument against BASIC: the
argument that there are certain situa-
tions where BASIC does not provide suf-
ficient speed or power to perform cer-
tain necessary tasks. Most of the time
the commands of BASIC are entirely
adequate, especially in interactive-style
programs. But what about those situa-
tions where BASIC or Extended BASIC
does not have the speed or power which
is required?

The answer is to extend BASIC fur-
ther, by adding new commands or
subroutines. These new commands may
be placed in the module (these are then
usually accessible even to those TT'ers
with minimal systems) or they may be
assembly language subroutines (which
need a memory expansion of 32K in
which to reside). (Another theoretical
answer to the matter of would
be a suitable BASIC compiler, but in
my opinion we do not yet have a
thoroughly satisfactory one for the
TI1-99/4A.. Besides, a BASIC compiler
may provide an answer for increasing

" the speed of BASIC, but it does nothing

to increase the power of BASIC.)
Just as TI Extended BASIC is actually
easier to program in than TI BASIC
because of the additional commands,
so also “Extended Extended BASICs”

i L4 ]

are easier to use than “regular

Extended BASIC. The additional com-
mands may include such things as
allowing you 40 columns on the screen
{instead of the usual 28 or 32}, access-
ing other special graphics modes (e.g.,
bitmap), peeking and poking in VDP
RAM (rather than merely CPU), direct

deal with; as a result the “meaningless”
Printshop icons have definite appeal,

Your selection of the “best newslet-
ter” appears fully deserved; PACE
would love to include advertising (there
are no retailers in the area) and to in-
clude photographs of our activities in
the newsletter— but this is overstepping
the capabilities of our machines, Don't
lose sight of two things: new owners
still find “old”™ articles interesting (there
are new 8-bit owners at each of our
meetings), and the information con-
tained in the newsletter may very well
be “news” to the group, if the editor
is aware of his readership.

Once again, [ enjoy your column
very much. But maybe instead of
bashing the “poor” quality newsletters,
give them credit for at least produc-
ing a banner that their organization
finds worthy. I cannot speak highly
enough of our newsletter editor,
Thomas Davis, and his dedicated staff.

STRUMENTS

sector access of disks (if you have a disk
drive), manipulation of strings and ar-
rays, and much more.

Next month’s article will survey some
of the s ic “Extended Extended
BASICs” that are available for the
TI-89/4A. Some are commercial soft-
ware (like Jim Hollender's SXB or Super
Extended BASIC, and Chuck Davis’
DEP or Display Enhancement Pack-
age), while others are fairware pro-
grams (like Michael Riccio’s STAR or
Super TI Assesnibly Routines, and Curtis
Alan Provance’s EDP or Enhanced
Display Package). Some need a special
module (like Mechatronics’ Extended
BASIC Ii +, or Triton's SEB or Super
Exterxled BASIC), scme are disk-based
(like Richard Mitchell’s String Master,
or my own XXB or Extended Extend-
ed BASIC), and one requires a special
modulg, is disk-based, and requires a
special RAMdisk (Myarc's Extended
BASIC II). Except for the last, none
of these costs more than $50 or $60, and
most cost much less, but all of them
dramatically extend the power of what
TT Extended BASIC can do.

Incidentally, I assume that many of
the readers of this article do have a 32K
rhemory expansion for thefr computer,
but if you do not, then you should be
aware that it is possible to add it inex-
pensively (perhaps $20 in parts, I'm
told) by inserting it directly into the con-
sole. {Plans are available on how to do
such a *matchbox conversion” for those

who are interested.) You do not have

to have a disk system to make use of
most of the resources mentioned in the
previous paragraph, but many of them
do require the 32K memory expansion.
In line with the theme of “Extending
Extended BASIC,"” this piece Is being
extended into next month’s issue. g
More Texas Instruments
continued on page 350

Each issue of the P.A.C.E.SETTER gets
better than the last, and I sincerely look
forward to its delivery with anticipa-
tion—even without ads or. and
containing meaningless icons—because
it has material that I find.interesting.
Thanks for your Atarl support.

Alan Frazer, President
Pinellas Atari Computer Enthusiasts

Dear Alan: Clearwater, Florida

I thank you for writing and hope I
can clarify what qualities I look for
when I select & winning newsletter.
First of all, “meaningless Printshop
jicons” was not meant as a generaliza-
tion of Printshop icons and I hope that
others did not similarly misinterpret my
staternent. What I was referring to was
the context in which specific icons are
used. For example, I have just picked
up a newsletter that has what appears
to be &8 Mickey Mouse icon introduc-
ing a “Technical Notes” column. This
is what I call a “meaningless” icon, in
light of the fact that the image has ab-
solutely nothing to do with the accom-
panying text. Upon browsing through
vour P.A.C.E.SETTER newsletter, 1
se¢ a Hlm projector with the “Next
Meeting Preview” heading, & voltmeter
icon for the “Local Repair” article, a
pair of glasses with the “Library News”
article. Now these are NOT meaningless
icons, but are fine examples of how
Printshop icons can be used.

Additionally, the amount of adver-

I_ tising in a newsletter is mentioned only
as an indication of how successful the

newsletter is in attracting advertisers,
and is not used as a measure of the
quality of the newsletter. For exampie,
one recent newsletter winner had
several full page advertisements from
advertisers across the country. The
advertisements did not make the news-
letter a winner, but rather the reputa-
tion of being an exceptionally wel-
designed newsletter had attracted the
advertisers. |

Some of the best looking newsletters
[ have seen were produced entirely on
the 8-bit Atari. Photos can always be
directly incorporated into a newslet-
ter to add more excitement, or they can
be digitized via an 8-bit ComputerEyes.
Any number of the dozens of 8-bit print-
ing utilities can be used to further
enhance the image of the newsletter.
Don’t feel that your newsletter is limited
by an 8-bit machine; instead, seek out
new ways for your 8-bit to churn out
attention grabbing text and graphics.

Finally, I realize that many newslet-
ters are produced on very tight budget:
or with very few people, and I would
never intentionally “bash” any of them.
Unfortunately, space does not permit
me to list all of the newsletters in which
groups gave it their best shot. Therefore,
the “best newsletter” title goes to the
newsletter that combines a wide range
of non-reprinted articles, useful graphics
and illustrations, excellent organization,
etc.

Next Month

More reader mail and requests, news
and reviews for your 8-bit Atari.

Address all correspondence to: Jeff
Brenner, “Applying The Atari 7/88,”
cfo Computer Shopper, PO Box F,
Titusville, FI, 32781. e

More Atarl
continued on page 241
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by Glenn Davis

To work effectively with our com-
puters—very complex machines—we
must simplify our ideas about them.
Such a simplification is called a “mod-
el.” Chemists use tiny balls connected

by springs to model atoms and mole-

cules, Physicists make approximations,
which are a type of model. Economists
“model” the economy. You may have
built model cars at one time. We use
them so we can ignore detail.

The kind of “model” I'm concerned
with here is the “programmer’s model,”
Every computer has one or more pro-
grammer's models—how the program-
mer views the machine—or can view

the machine, Many beginmning Assernbly
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Tour de Forth

or Forth programuners do not have the
necessary Computer Science back-
ground to understand why things work
the way they do. Understanding the
way semiconductor memeory is organ-
ized is usually a sore spot.

What Is In Memory?

Yery often, people write out the con-
tents of memory as a binary number
such as 0011 1000 0100 0000. Each bit
in memory can be on (1) or off (0). A
combination of such binary digits
(hence, bit) is a string or pattern. A
string of bits can be any Jength we have
memory to store; 2, 4, 8, 16 and 32 bits
are common for microcomputers. Now,
strictly speaking, strings are only a
model for the contents of memory. We

do not know if any given bit of a bit-
string has any physical connection to
the other bits in a memory-word, ex-
cept that the computer addresses them
as a unit. The bits usually have some
physical connection, but that needn't
concern us.

The smallest addressable unit for the
9900 series is the byte (a string of 8 bits).
The fundamental unit is the “word” (16
bits for this processor, other processors
have different word sizes, which is how
they become known as 8-, 16-, or 32-bit
processors). Note: the use of “word” dif-
fers between Assembly language and
Forth. In Assembly it is a unit of
memory. A “word” is an executable
cormmunand in Forth, “Cell” describes this
memory unit in Forth,

>3840 in Hexadecimal notation. In the
TI world, “>” indicates Hex notation;
the rest of the world uses a “§” so $3840
is the same number. Once again, Hex
is just a model for the bit pattern that
actually exists in memory. I could just
as easily have given it in Octal (base
8) as 034100. The numeric base is im-
portant in interpreting bits, especial-
ly since Forth can interpret all number
bases.

This particular bit pattern would be
the machine instruction MPY RO,R1 if
the CPU tried to execute it. This is
nothing more than a bit pattern that
the designer decided would cause an
unsigned multiplication. There is
nothing instringic about >3840 that
makes it a CPU instruction. To another
CPU, >3840 might be nonsense, a

__________________________________________ l thﬂ W? speak of t};EI:IEES’f Sigl_:lifi' MOVe instruction, or something else
: cant” bit of a string of bits, we have  entirely. We can put such patterns in-
> 2900 Low memory >FFFF  Hi gh memory El.ll'ﬂﬂd}' modeled memory to indicate to meﬂf{}r}r with EI:'I Eﬁﬂmbriﬁl‘, dgbug..
>PAOFF >»FFFE “place value.” That is, the bits are  ger, loader, or program file,
>»@2108 »FOOG / 1\ ordered. Since people write the most However, since the word >3840 can
» TFFF > EQQY significant digits on the left, and com-  he modeled as two 8-bit strings (bytes)
>8BPd »CoORY puters don’t care, we generally write it is also the ASCII codes for the
*>ADA0 >AGP0 binary numbers in the same way: most  characters 8" and “@.” If you saw
>CoPe >808d signifcant bits on the left, least signifi- >3840 in memory, you won't know
>EQDD > 7FFF cant on the right. A 18-bit quantitycan  what it is for unless you “why” that pat-
>»FOOC \|/ >Q1 06 represent 63536 distinct states, Toin-  tern is there. If the adjacent memory
> FFFE > BBFF tdBTPEth these i’fﬂtﬂﬁ, a mﬂ:zl'tl;:ﬂtl'l &:5 locations Eukrziah:h ﬂthﬁ ASCII cl}alilac-
: 5 €qaded upon. 1n our case, a atmar - ters, it is y that these are; it they
_:EEEE_“EiEE_TEMGrY >6Pg¢  Low memory most MicTOprocessors, we use “two's-  contain recognizable machine code,
T Figeee ! T TTTT complement” notation which specifies  then it is probably the MPY instruction
bit-patterns for both positive and  given earlier.
negative numbers, There are other As with every other rule in the
TI/Motorola Intel /IBM notations (one’s-complement, signed  Universe, there are exceptions. Finding
T T s re e e " aa™] | magnitude, and radiscn among them)  the memory wards >0200 >3840 does
contents byte byte byte byte but they have fallen into disfavor. not mean they are both machine in-
d et tn i Fmm e ——————————— fmm e ———— + However, a given bit pattern could  structions, since >0200 is obviously not
>BEB0 1 >2697 >26 >97 >97 >26 mean a number of things (within cer-  printable ASCII text. >0200 is a ma-
:ggg: ) :ggif :gg :i? :i? :gg tain limits), dEPe“fﬁ“E on the use the  chine instruction. >3840 in this case is
>BOB6 »1234 »12 >34 >34 >12 programmer puts it to. a data value (which is 14,400 in deci-
| o " Figure 2 * * The pattern in the example above is continuzed on page 395
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Tour de Forth A variation on these models is based  and LSB in the opposite order andfor  character in the lowest memory address.
continued from page 390 on the byte order. The 9900 stores 18-bit  do not require a 16-bit word to begin ~ The remaining characters in the string
values in two consecutive bytes, so  on an even address. With these CPUs,  are stored at increasing addresses, as
mal). The assembler formeat is L1 R0. >  -nemory words a. 3 stored at even ad-  the LSB is at the lower address. Very i the example mentioned earlier. This
3840, that is, load the register RO with  dresses, beginning with zero so the first  technical reasons exist for these dif-  is true for both the TI/Motorola and
the binary pattern >3840, Perhaps R0 word of memory consists of the two  ferences, and some programming mod-  Intel/IBM organizations.
will be ﬂsﬂd as A 1m‘p oounter, b}'tEE at 0000 and >0001. It stores t.hE els are prwr—dependent f‘ﬂf this rea- A Ste BﬂckWﬂrdS?
Some instructions—such as MOVe  Most Significant Byte of a multi-byte  son. Forth was originally written to be P
and Add—require one or more words  value in the lower address (the even one)  byte-order independent, so only careless Given that the Geneve has the 8345
of memory following them as addresses.  2nd the Least Significant Byte at the  programming creates problems. See  CPU instead of the 9500 CPU that the

MOV @ >3840, @>8300 requires three  higher address (the odd one). This is  Figure 2 on page 390. 00/4A has, what can we say about this
words of memory: >C820 >3840  also true for the ME8000. Some pro- One more note 01 MemMOry organiza-
=>8300. The middle wgrd‘ our exam- CES50TS {BEU‘E, 280, BUEB] store the MSB tion: 5tI’iIlES are stored with the first cﬂﬂ“ﬂu.ﬂd on page 465

~ ple from before, in an address of a
memory location this time.
Memory bits are usually assigned

place-values in addition to the memory it MR s e
address they reside in. If you think of HARDWARE
memory addresses like residential street i COMPUTERS DRIVES/ TAPE
addresses (this is another model), bit R Y Seagate 20MB kit . f ............. Amdek Monitors.... ... e
numbers are like apartment numbers. I Eﬂﬁ!ﬂﬂmﬁ STE.Iﬂ """""""""""""" 379 ASTTurdovision - ... - enrlap i
Once again, T1 did things backwards RO e A GRRIR Friom Drves. .l ARt ST |
from the rest of the world by numbering Bl <7 pramium T . " CALL Plus Hordeard 40 SRV [
the Most Significant Bit “0”" and the NEC Muttispesed . .. .. ... CALL mﬂlkﬁ&ﬁ R SSALEARERLERS C;,IL,‘.% Magnavox 873 Multimode. . ... ... 529 e
Least “15” (for a 16-bit value,) Figure fi3 Sharplaptop .................. CALL  Harex 60MB Tape PO ALl ‘Mitsubishi Diomond Sean ... .. 500 g%
. . A Toshipalaptops. . ...t CALL  CYRIER DUVID AR - e NEC Multissne Il .. ....... ..., CALL B
fh 1ses ﬂ“i labeling. On the other hand, B PRINTERS OTHER HARDWARE Eﬂnce];un H;.: 1.0 S gfllg
he rest T PRI e . Shar UX140 Fox/Phone . ... ..... ncetonUlfrasync .............. L
he rest of the world numbers the most £44 ¢ pi20n AN Models ... CalL  Shorp UX140 Fax/Phone 1029 Sony Moniors .. 1L CALL B¢
significant bit as “15” and the least as Bl Diconix 150P .. .................. 935 aserbrve . ..............
“0.” So when you are reading manuals [§ EPSON All Modets............... CALL HavesModems. ..............., SATH BOARDS
f “bit 2,7 b NECPZ2200 ....... .. . .. oina.. PracticalModems .. ............ CALL agqxmamcord ... .......ov'.s CALL K2
or see references {o "bit 2, remember Panasanie All Modals e bbb LR L e oo Ponasonic FaxBoard. ............ 609
the direction in which they are K SER I Advantage Prem. $12K............ 299 Bd
SRR o Advantoge/2 ......... ..l 299 e
numbered. + , P Rampo f? ................... . 209
On the other hand, bits don’t have |55 SRt e AST TUIDOSOAN .+ oo 3340 SIXDAKPIUS « o 1oo oo 1 33
to be ordered. uld be Bool — 7 A DNE | Princeton Scanner ... ... 749 SixPak Premium. ... .. e 1
; mi e Thi?m ignif ; Eaflf - DISPLAY CARDS Shgrp ColorScanner. ........... CALL AstHotShot2B86 ...... ........... 355 B8
{BOO-lee-an) which signify on/off, [ AutoswitchEGA480.............. 159 wuta Dightlzers ... ........o.. .. CALL AboveBoord2 ................ .. 380 R
true/false or any combination of two [ Paradise VGH'*F; ----- NI %?g SUMMASKSICR PIUS. .. ..ot nen 389  Above Boord 286 . ceiees 319 S
or more states. As you will see, the [ Paradlse VA Professional. ... ... Roland Plotters . ................ e bbbl GGt oo | g
) ) — ) EGAWoONder ........ ... .. .. ... 189 Sweeat PAD0
values in 8 “Ts" field of a 9800 instruc- ATIVIP i 215 Eglx L

llllllllllllllllllllllllllll

q Genca SuperHiRes.............. 199 Ganius Mouse/Dr. Halo il |r 386 PC. .

tion have no intrinsic meaning or g4 “EUEC S 275
numeric value. It is a string of two bits | - T Microsoft Mouse ................. 105 |nBoard 386 AT................. 1049 I8
that TI gave meaning to. SOFTWARE

ACCOUNTING DATABASE - —— DESKTOP PUBLISHING —— &

Memory Organization

ACC F'uc BPl ... . .o 239 Advanced Revelation............ 444G Byline. ... 185 I
This brings me to an important point: — TL It T — e DOfaflex ..o CalLl Harvard Professional Publisher . . 41 g
just as we model the contents of mem- B SUSYTPRICDR| Dofo Parect . 205 NewsroomPro . . - oo 00 T
ory, we can model the way the com- Comple’re Bus. Ach NG, oenennnn DB XL Diamond . .. .. t ST IR TN R T 155
. Compuiaw Billing System. ... ... .. Fox Base + 205 & S Bamm——
puter addresses this memory. When DAC EZ ACCOUNTING + v v vvrrenenn 60 S P 10 Pagemakes.................... CALL BB
working with ASCII text or other byte- NewWVIeWS ... ... .....oiannn. CALL  [atus Aqenda .ol oak PFS:FirstPublisher................. 39 N
: : OpenSysterns. . ................ CALL  pf hetvedl Dyse The Office Publisher. . ... ........ .629 &N
size data, you may consider memory Timesiips Il o 11s  NutshellPlus..................... 152 vantara, . 500 K
to be organized as on an elementary Jif Turbolow Practice Master. | 111111485 QU SUOTE oo dag UTILITIES
school number line. Zero in the mid- GRAPHICS Rapid File ... .. .. R 185 QUICKBASICIC ..\ o reeenens o4 R
dle, negative to the left, positive to the Auto Sk%tcr;:}h ..... PR Egg Eaaugux 20 e f‘igg Turbo Pﬂst:ﬂlf BGSI-C;" C.....ovviiin, 64 K
i Boelng Graph ... ...vvvve. .. 2080 RIRALL Lo . AL R D B
;f::g Ifva ;:?:s:;:sr;::‘? EE;::IE ghﬁﬂﬁ"\gs’r‘gr T 295 Siverodo. ... ... ..o %0
: &sign Lagd Of S vvveeveeenee SPREADSMEETS Desaqviow 20 ......ovviiiniinn, /5
at location zero, “T” would be followed Dlagruph! 2000. ..o BOBING CAIC. .+ vvvveroerreners, 205 man’gm' ,,,,,,,,,,,,,,,,,,,,,,,,, 64
b}? du 13 x lﬂcﬂ.tlﬂn 1, nx il'.l 2 & H- in . L i} _., E{Dgim?gfnm lI|1 __________________ Eitt WIndr?.,:;Emagﬁlé ................... lgg .
. . e e m ﬂn ................................. e
3, and s0 on until we put °¢” in loca- [} MURRCSA RN o boor . S0s  Brookyn Bridgs 1L 77
tion 16. The space between “s” and “I" B4 Easycod ..... ... R 97 PFS: meesstunﬂl 2 R 30 Calender Craatort . 1.111 10 33
would also get its own byte. The Assem- §# fostcad................. e 1350 Plan Perfect . e 175 Crosstak MKV L. 129 B8
; e : il FOrdasy ... - R— W TaT TV Desklink. ... ...........ovcivie 95 .
bler’s TEXT directive does this for you. B C 0 ¥ opie 00 TR  furckc . .o o5 P
16-bit or word size data needs a dif- GenericCad ..... ... gl ?g Plannar Plus . . ' 85 tggﬁnrliumlmi’rad .................. ;_3 ;
Graph-in-the-Box REL2 .. ......... .26 0 o o - K. . .. SR o
ferent model. Two are commonly used, gl SEBRTLEEOCER S o 205 s WORD PROCESSING =———  Mace Uiities. . .................. 51 [
both are vertical. The first, and my per- Harvard Graphics. .. ....oo..oiv 0 289 GIONGVIOW . oo 176 Metro. ... 61 Ny
sonal favorite, is a “word-wide” model m;::pmﬂg;ﬁrd R Egg Microsoft Word 4. ................ C%Lé mﬂg Boldes’ gg .
with memory location zero at the top, Hf MCTograf Cesaner .- e eanioge i, 259  Noron Ulliies Adv. . 1.1 ... 78 B8
running downward. Successive words PCEMCEO .....ovcvinernn s CALL  OfficaWiter . .....vrere e aeine. ots PCToolsDeluxe.................. 1?2 .
are later. The Assembler listingusesa [ Po3d ... 229 PFS:FirSt ChoiCe. ..ot 93 Jdekick PLS ... 137 B
_ e s : : Show PartnerFX ................. 249 PFS: Professional Wite. ... .. ... ... 27 Smmarcomlil............oo0 3
similar format, and it is convenient since G & A Write 115 SnapinTools ..........ccovn 89 B
English is read left-to-right top-to- MISCELLANEOQUS epemaar SQIZPIUS. .. ovve e 59 3%
| Statgraphics ... ...oooeee 479 XIOB PIO ... ... e scnsininn s §
bottom. Super Project Expert. . ............ 419 DTS Word Perfect Library. . ............ 5
The other vertical model runs in the TImEII.nE ......................... 279 w::rgsli:;gr 20004 rel 3 287 '
opposite direction. Most computers us- TR o —— _ S ” R~ = T H E B AY
begins at the bottom {as though measur- o

ing something from the floor) and
higher addresses run upward. That is,
“low” memory is low on the page, T A T | ) S _- |
Brodie's Starting Forth uses this type * o COMPANY

of memory map. See Figure 1 page 390.
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processor? The Atari ST line was 50
named because its processor is the “Six-
teen/Thirty-two” bit Motorola 65000.
The M68000 has 18 32-bit registers, but
only a 16-bit data bus. The 9995 pro-
cessor, with 16 16-bit registers and an
8-bit data bus, is an “8/16-bit” processor
by this definition, unlike the 9900 which
has a 16-bit data bus.

The 9900 has sixteen mterrupt levels
(0-15), whereas the 3335 has only tive
{0-4), The 4A only used interrupts 0,
1, and 2 anyway. Additionally, the 9995
has four more instructions, as well as

an “overflow interrupt” which allows
arithmetic calodaions to trap overflows
“sieh as dividing v zero) instead of ex-
vlicity testing foi them, saving con-
siderable execution time in some cir-
cumnstances, To be active, the Overflow
Enable bit in the Status Register must
be set.

A Giant Step Forward?

On the other hand, the 9995 in the
Geneve runs at 12 MHz. For the IBM
world, this is quite fast—the original
IBM PC run at 4.77 MHz while many
turbo machines run at 8 or 10 MHz.
The Atari ST, Amiga, and Macintosh
run 7-8 MHz. The catch is that the 9395

SCR #5«

BAEBE->*R HEX
-1 1B0e

MO e O L R L b= I

1C8@ DIBEK aur + |
18 2 @ VWTR & 2 VWTR
11 B7F 3 VWTR 27 4 VWTR
12 78 5 VNTR 7 & VWTR
11 AF1 7 VWTR
14 8 P GOTOXY 4 VDPMDE |

14 226¢ RIOP ORI,
1% =~>

{ CONVERT TO GRAPHICSZ MODE CONFIG 14SEP82 LAD)

¢ CLOAD GRAPHICS? BASE-»R DECIMAL 56 R-»BASE CLOAD SETVDPZ

: GRAFHICSZ OGAS 1L VWTR

1BBP DO 1+ DUP ©FF AND I VSBW LOCP DROF

1 PABS ® VEBW 16 PABS @ 1+ vsBw 1 ([ #FILE) B34C ClL PARS & B1%6 |
#a OE SYSTEM { SUBRQUTINE TYPE DSRALNK TO SET 2 DISK BUFFERS )

P 1EE&E @F@ VFILL { INIT COLOR TAPLE }

2000 1889 @ VFILL [ INIT BIT MAP )

28 SCRN WIDTH | 1898 SCRN START ! 1B&@ SCRN_END | 1BOF PABS |

USER VARIABLES HOW SET UF }

{ SET VDP REGISTERS )

CES DUP BID4 Ci 1 VWTR
B #37Aa C|

15 R-»BASE
SCR #75

g | ASSEMBLER 12JULB2 LCT} DO CLOAD ASSM

1 BASE-*R DECIMAL 74 R->BASE CLOAD ;CODE

2 BASE~»R HEX

3  ASSEMBLER CEFINITIONS

4 1 COP' OVER DUP 1F » SWAP 30 < AND

S 1F + , , ELSE + , ERDiF :

6 : GOP <BUILDS , DOES> B GDP' ; | Changes for 9995 20DecB87 GED)
7 B449 GOP B, @6E0 GOP BL, F4@9 GOP BELWP, £lCP GOP MPYS,
E B4CF GOP CLR, 2780 GOFP BETO, P548 GOP 1INV, 180 GOP DIVE,
5 BS5PY GOP NEG, 8748 GOP ABS, $#6CHA GOF BWPR,

16 9589 cap INC, asC@ GOP INCT, 600 GOP DEC,

11 #6490 GOP DECT, 9480 GOP X, -
12 : GROP <BUILDS , DDES> @ SWAP 48 * + GOP' ;
13 2P0 GROP COC, 24P2 GROP CZ2C, 2BPP GRDOP XOR,

14 2ABPP GROP MPY, 3C88 GROFP DIV, 2¢09 GROP XOP,

s¢R §77
P { ASSEMBLER 12JULB2 LCT)
é t ROP «BUILDS , DOES>» € + , 7
i #2C@ ROP STSHT, ©O2AB ROP 5THP,
g + I0P <BUILDE , DOES» @ , , :
; PZEE IOP LWPI, @309 IQP LIMI,
13 : RIOP <BUILDS , DOES*» @ ROT + , , ;
12 6220 RIOP AL, 248 RIOP ANDI.
12 8280 RIOP CI, 92080 RIOP LI,

18C@ BIGE | [ VEPTR )

{ changes for 93%5 2@DecB7 GED)
Pese ROP LST, D099 POP LWP,

Ls

3M Brand Media
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||3M Data Cartridges
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does an internal divide by four, so it
is actually running at 3 MHz—the

t19/4A’s clock speed and about the same

as the Apple IIgs.

However, each 9995 instruction takes
{ewer cycles to execute than the 8900,
so throughput is 3-4 times better (de-
pending on the mix of exectited instruc-
tions). It is neatly impossible to com-
pare raw clock speeds of processors from
different families.

Dwoes any of this really make a dif-
ference? Na, The 4A’s 9900 was strap-
ped down by having only 8-bit wide
memory, so two 8-bit bytes had to be
letched from mernory and presented to
the processor as 16-bits. The 9995 also

has “pre-fetch” and “post-store” so .

Page 465

memory speed is much less of a prob-
lem.

These are the new instructions that
are implemented on the TMS9995: LST
{Load STatus register from workspace
register), LWP (Load Workspace
Pointer from worlspace register), MPY5S
{16 * 16 = > 32 bit MultiPlY, Signed),
and DIVS (32 by 16 bit DIVision,
Signed). Adding these instructions to
the Forth assembler is quite easy (see
the Forth screens)., The E/A assembler
CAN work with the op-codes, but not
with the mnemonics for the op-codes.

But first, here are the definitions of
the instructions:

continued on page 466

Status Register in the 99951
5 ©

G is a geaneral addreas

accordingly
Instruction format 6:

7 B 9 1P 1112 - 15

e e e - — e Bl - R P Y PR S A e sl s e e B e B

|L> |a» |= |C {ov|oP|X [nu|nuinu{0E|nu|18]T1]{T2]13]

-------.————h--hh--------'“—-—-—-.h‘-“'-"-.'---_—--_-—'——--

NHote: OE is Overflow Enable.

Format Typa Status bits Opecode Effact

MPYES G & o= 2 21ca MEW{ [RE)*{G)}=>(RA}
LESW((RP}*{G))->(R]l)

DIVS G & @3 - 2, 4 g188 INT{{RA,R1)/{G)})=~» (RO}
REM{({RA,R1)/{G)}=>(RLl}

LST R 1 g - 15 o080 [R) =% 8T

ILMP R a4 none 09 {R) => WP

Noter R is an arbitrary workapace register

* rasult compared to Zero and status bits =et

P 1 2 3 4 5 & 7 8 9 18 11 12 13 14 15
| Opcode | Ts | Source [
Te Address Mode:

Code Mode Example

%% Register Direct Rn

g1 Register Indirect *Rn

19 Symbolic (S = @) @Label

18 Indexed (8 <> @) @Label{Rn}

11 Indirect, auto-in¢ *Rn+
Instruction format 8:

¢ 1 2 3 4 5 & 7 B 9 16 11 12 13 14 15
| Opcode |nu]{ Register |

s e P P R B R R ek e B e e - el B e e i e e . e ol ek A G- S - —F 3 T 8 3 _F N J

nu indicates bit is
Figure 3

"'not used'’

(616)452-3457

FAX: 616-452-4914

P.0. Box 8367, Grand Rapids M} 49518

Minimum Order. $25.00. S&H: Conllnanial USA. Forsign Orders, APOYFPO, pleass cail,
C.0.0., add 34.00; payment with cash, certified check or maney order. Prices subject

Ml residerts, add 4% 1ax;

b iy

ncznuo $15.95.. [NEW! oy B |Maxeil M45uu§l
DC1000 $11.75... |Computer Tape "||Compatible 3M
DC100A $11.75.. [3M Blackwatch [ipc3ooxL/pP
DC300XL/P $18.150a [2400wiseal  §11.450. |47 255,

16/Box F.0.B. Grand Rapids M|

Ehﬂ:plng & Handling $3 00/5 e

Sy

1 ShippingAHandling$3.00/5ea.

SONY 3.5"
3.5" Double Sids

$1 -49 6a. sold 10/box

(e

Bulk Pk. of 50ea. $1.258a.
Shipping&Handling $4.00/100ea.

PRECISION DATA PRODUCTS SUMMER WAREHOUSE CLEARANCE |

This offer is limited to stock on hand.. |
Eree gift with your order when you mention our warahauu claarancel

f'o_ rocay 1-800-258-0028 =

In Michigan, call

..FREE Catalog with every order...

\
FREE videc Tapes @

With every 3 boxes (10 per box) af
BASE Brand Disks, recsiva one
T120 BASF VHS Video Tape Freaf!l.

5-1/4" Double Side % -7de
5-1/4* High Density $1.08«
3.5" Double Sige  ¥1:31=

Shipping & Handling: $4.00/1D0 wa

Laser |l Cartridges
Fer use on the lollowing:
Apple LaserWrier H

Brolher ML-8

Canon LBPE11

H.P. Lasar Jet ||

$79.95an S&H $3.50/ea.




Page 466

Tour de Forth
continued from page 465

MPYS takes omly one arguinent. Fhis
is one of the two operands for the signed
multiplication. The other operand is
implied, and is always RO. The 32-bit
signed result is then stored in the register
pair R0, R1—the most significant 16-bits
being in RO. See Figure 3 on page 465
for specifics,

DIVS also takes just one argument,
which is the divisor. The other operand
is the implied register pair R0,R1 con-
taining the signed 32-bit numerator.
Following the division, the signed 16-bit
dividend is stored in RO, while the 16-bit
signed remainder is stored in R1. This
is the “rounded” division that you
learned in school, not the “floored” divi-
sion that Forth-83 uses (see March 1988
Computer Shopper). If the numerator
is only 186 bits, the high bit of R] must
be copied into each bit of RO (simple
sign extension} for the result to be
correct.

LST simply loads the Status Register
from a workspace register, where the
interrupt mask and all of the status bits
lie. The most cbvious use is to set the
Overflow Enable bit that I mentioned
earlier, This is the opposite of the STST
(Store Status Register) instruction.

LWP loads the Workspace Poiuter
from a workspace register, Formerly,
only LWPI and BLWP could change
the WP. This instruction makes stacking
of workspaces much easier, as well as
allowing software to change workspaces

FIRST MICRO CORP.

47 A Route 28
Windham, NH 03087

(800) 634-5872
(603) 898-3430

NO SURCHARGE FOR MC/VISA. WE DO NOT CHARGE
UNTIL WE SHiP. ONE YEAR PARTS/LABOR WARRANTY

X-T 20meg

Turbo 4.77/8.0mz
256K RAM inc.
360k floppy disk
Monitor Included

$ 795.00

X-T 40meg

TJurbo 4.77/8.0mz
256K RAM inc.
360k floppy disk
Manitor Included

$ 895.00
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without a context switch, STWP (Store
Workspace Pointer) is the opposite of
LWP.

But, How "L Assemble Them?

To use these new op-codes, you have
t0 have some way of assembling them.
Fortunately, the T1 Forth 9900 Assem-
bler included on the TT Forth disk is
easily modified to accept the new op-
codes. The screens to be modified are
below, The op-codes MPYS, DIVS,
LST, and LWP are all 9955 instruc-
tions for the Geneve. Do NOT try to
use them with a 99/4A.

The screens are numbered as they are
on the TI Forth system disk. Make the
necessary changes to the screens by ex-
amining the differences {they are under
the new comments on the right side of
each screen), FORGET whatever you
need to {type ASSEMBLER FORGET
GOP to remove the assembler from
memory), recompile {type —ASSEM-
BLER), and perhaps BSAVE it {perhaps
as I demonstrated in the January 1988
Computer Shopper).

The 99/4A Editor/Assembler cannot
be modified sou easily. Unless you did
some serjous patching, good of’ reliable
E/A won't recognize the new mnemon-
ics. However, that won't stop hardy
souls from making the E/A assemble
the op-codes anyway, This is the whole
point in discussing “models.” Even
though the mnemonics aren’t recog-
nized, the CPU will properly execute
the instruction if we present it with the
proper bit-pattern.

What you can do with the E/A is use

A-T 40meg

Turbo 6.0/10.0mz
512K RAM inc.
1.2m floppy disk
Monitor Included

$1495.00

OPTIONS

X-T 10mz add $ 50
A-T 12mz add $ 90
14" CGA add $250
14" EGA add $395
720k disk add $109
1.44m disk add $149

the DATA directive to initialize the con-
tents of memory. When the CPU’s Pro-
gram Counter gets to the instruction
it will treat it like any other instruc-
tion. See Figure 3 for data that will
allow you to use the new op-codes. Here
is an example: |

MOV @NUMEBER,RO

MOV @NUMBER + 2,R1

MOV @DIVISR,R2

DATA >0182

MOV RO,@INT

MOV Rl,@REM
- This code fragment does a signed
division of the 32-bit quantity stored

at NUMBER and divides it by the

signed 16-bit quantity in DIVISR, After
the division, the integer part is then
moved to INT and the remainder is
moved to REM. >0182 stands in for the
“missing” mnemonic DIVS R2. As
Figure 3 shows, >0180 is the basic op-
code. To use R2 as the divisor, a “2”
is added to the op-code since the Ts field
is binary 00 and “source” then specifies
the register number. If R2 indirect (*R2)
is to be used, binary 01-0010 is added
(>0180 + >0012 = >0192). Very simple.
Other Ts values are in Figure 3. For
MPYS and DIVS, remember that ad-
dress modes besides register direct and
register indirect require an additional
address which must be provided by you:
e.g. DATA >01A0,DIVISR is equiv-
alent to the mnemonic DIVS @DIVISR
and could be used in place of two lines
in the code above.

The 32-bit quantity must always be
in the register pair RO,R1. The other

op-codes are assembled similarly. Be
sure to include a comment on lines that

use these op-codes so you remember
their purpose. Also,test a small portion
of code before creating the World’s
Greatest Program. If/when the rumored

9995 Macro Assembier is released, I
recommend that you change the source
from this to actual mnemonics.

Crush That Bug!

TI Forth has a tiny bug that appears
when run on the Geneve. The 64-
column editor did not work. You'd just
get a mostly-biank screen instead of see-
ing Forth source when you tried to edit
it. Fortunately, the bug is really easy
to fix. The only change that needs to
be made is in the code that controls the
base address for the pattern table, In.
TI Forth this table is at >>2000 in VDP
RAM., Since the TT had only 16K VDP
RAM, using table addresses that were
too high had no damaging effect. This
is not true for the Geneve (it has 128K
VDP RAM), so we need to move the
table back down where it is supposed -
to be. So, inline 11 of screen 54, change
“OFF 4 VWTR"” to “07 4 VWTR." See
SCR#54 for the example. That is the
only change that needs to bé made. Be
sure to reload the GRAPHICS?Z code,
especially if you use a BSAVEd Forth.

This is it for this month. Secon I'll pro-
vide some more modifications to the
Forth Assembler, which will be useful
to T1 99/4A and Geneve users, @
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