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Ever Dream of a Faster Modem. Longer Battery Life,
and All the RAM Meme iy and
ROM Software you want?
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The sky’s th
..With Portable 1

On the road. . .at home
.. .in the office. . .in the
air. . .the variety of tasks
you can perform with
your Tandy portable is
expanding constantly.

To lu:cp ful.'!}‘ informed
and up-to-date about cur-
rent trends, new products,
and new uses for your
laptop, you need Portable
100 magazine.

From sophisticated input/
output (I/O) calls and
their applications, to sim-
ple disk drives, Portable
100 magazine covers itall.

Portable 100 gives you
features, news, columns,
and reviews that are
thorough and timely.
And they are written in a
fast-paced, easy-to-read
style, by leading experts
in the computer field.

Mail to: Portable 100,

It...
agazine.

In upcoming issues you
will discover. . .

* how new peripherals
can make you more
productive.

* more efficient ways
tn communicate with
your desktop.

* where to buy low-cost
public-domain
software.

* how your business
can be more profitable
with your portable at
your fingertips.

» where to find the best
bulletin boards and
information services.

* and much more!

Don't miss even a single
valuable monthly issue.
Fill vut the coupon below,
or to charge it to your
credit card, call toll-free

1-800-258-5473
In N.H. call 1-924-9471.

Send no money now! We
will gladly bill you.
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J [want to explore ways to be more productive with my

!. | YES e Tandy portable. . .and save 47% off the newsstand
price. Send me a year's subscription (12 issues) of Portable 100 for $24.97.

Payment enclosed Bill me

Make checks payable (o Portable 100 MONEY BACK
GUARANTEE:

Mame If you are not completely
satisfied with Portable 100,

Address you may cancel your sub-

City State Zip scription and receive a full
refund. Please allow 6-8
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‘So, What Does It Look Like?

Thank you for picking up the pieces

of Portable 100. As a charter subscri-

ber, I hope you'll forgive the following
diatribe.

First, I want to congratulate you
for such a good start with the August
1987 issue. But, regarding that issue’s
Calendar program, I have a few sug-
gestions and comments:

1. You should have shown us a sam-
ple of what the final calendar
would look like.

2. You should tell the beginning pro-
grammer that most or all of the
remark statements (beginning with
an apostrophe) could be deleted to
save precious memory. By remov-
ing the comments, I reduced the
size of the program from 2,347 to
1,389 bytes. '

3. To properly provide for leap years,
you'll need to add another line,
3045, since years that end in 00

" aren’t leap years:

3045 IF MM =2 AND YY MOD
400 = 0 THEN Y =29

4. Line 6020 should end with a 1, not
al2:

6020 IF MM>12 THEN YY =YY
+ 1 MM =1

5. Since the Gregorian Calender is
really only applicable after Octo-
ber 15, 1582 in Europe, and after
September 14, 1752 in the U.S.
and Great Britain, you should test
for invalid dates:

1020 INPUT MM, YY:IF YY<1582

THEN 6400 ELSE IF MM +YY

<1592 OR YY>32767 THEN 6400

ELSE 1040

6400 BEEP:PRINT “The Grego-
rian Calendar is valid from 10/15/
1582 through 12/31/32767”

Sorry 1 didn’t have time to write a
shorter letter.

Marion FE. Brown
‘Marlow, NH

COMPARED TO WHAT?

The October issue (pg. 28) DOS
review for the Tandy 3.5" Portable
Disk Drive was misleading. Compar-

ing Disk Power, a first generation se-
quential-access DOS to a couple of
second generation random-access disk
operating systems is much like com-
paring apples to oranges. Had Disk
Power been compared to
FLOPPY.CO, DSKMGR.CO,
POWR-DISK and TS-DOS, the re-
sults would have been significant.

To start with, the reviewer objected
to Disk Power’s low RAM location,
which he praised in the previous
product. Secondly, with memory
chips so cheaply priced, the disap-
proval of the 32K memory require-
ment seems immaterial. Thirdly, there
are only two programs that conflict
with Disk Power’s optimal low RAM
location: the PG Design MENU.BA
and David Sumner’s SUPERA. The
new 3.0 version of SUPERA is now
fully compatible with Disk Power and
is available from Ultrasoft. We have
a 96K RAM expansion unit from PG
Design and use Disk Power with
BANK.BA instead of MENU.BA.
The system works just fine. Disk
Power is also fully compatible with
the NODE 128K/256K RAM hard-
ware and software.

Finally, the criticism about using
the entire display to show all 40 disk
files at once is normally considered
to be an asset. Instead of wasting the
eighth line on function key defini-
tions, we provided a plastic template
to maximize the number of files that
could be displayed.

Mr. Quindry goes on to try and
explain other features which I am
sure he does not fully understand.
Disk Power was designed as a replace-
ment to FLOPPY.CO. Since most
Model 100 owners do not need a
programmers’ DOS, but simply wish
to save and load files easily, using a
menu-driven program, which does
not use a lot of memory, that is what
we have provided for them. Disk
Power’s features were so well thought
out that many of them are now stand-
ards in the newer versions of other
disk operating systems.

I would urge you to have a second
look at the product, re-evaluate it
yourself, and compare it to other
equivalent products. The quality of
Disk Power, its natural ease of use,
and compactness will surprise you. In
all fairness, we feel that an accurate
review of Disk Power is in order.

Richard Eckerlin
President
Ultrasoft Innovations Inc.

TELL IT TO TANDY

Regarding the connecting cable
that runs between the Disk/Video
Interface (D/VI) and the Tandy 200:
the cable is only eight inches long—
too short for a keyboard cable. Be-
cause of the fold-up screen on the
Tandy 200, it’s necessary to keep the
computer off to one side to access
the disk drive, and placing the ma-
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Make your
Model 100, 102, or 200
practlcally perfect

" PCSG has long been the champion of
the Model 100 and 200 laptop
portable computers. No longer toys,
these machines can be made to rival
the performance of many desktop
models.

PCSG in the past three years has
developed software programs and
innovations that have rewritten all
standards.

We can give you what we regard
as the superior Model 100 or 200
system. This is a catalog of what you
need to build that nearly perfect
portable computer. Full brochures
and the answers to any of your
questions are just a quick phone call
away. So, if you want to add
dimensions of portable performance
to your laptop unit, call in your order
today.

PCSG sells every product on a
30-day full refund trial so there's no
risk.

Snap-in ROMS

Super ROM

Get Lucid Spreadsheet, Write ROM,
Lucid Database and Thought Outliner
all on one ROM. Completely
integrated so they all work together
with the familiar Cut and Paste
working between all applications.
Guaranteed to be the finest four
programs available for the Model
100, 102 or 200 on one ROM.
$199.95, plus shipping.

Write ROM

This is full word processing capability

like on a desktop. Not only format
documents with left and right hand

margins, page numbers, headers,
footers but phenomenally more. Write
ROM gives you memory writing
performance: 44 features and
functions that really bring text
processing power to the Model 100,
102. $99.95, plus shipping.

Lucid ROM

Features like LOTUS 123. But not just
a spreadsheet, a program generator
as well. Features like Cut and Paste,
variable column widths and lightning
fast calculation speed. Lucid changes
your computer into capacity you
never thought possible in the Model
100, 102, $99.95, plus shipping.

Disk + ROM

Now your Model! 100, 102, 200 plus
any desk top computer is an instant
disk system. With a function key
transfer any files or BASIC or machine
code programs to and from your
portable and the other computer. The
IBM version works over the phone.
$149.95, plus shipping. Cable $40.00.

Business Analyst ROM

Perform those strategic “what if”

business problems. Allows detailed
financial analyses like Breakeven, IRR,
NPV, return on investment, interests
costs, PV and others at the touch of a
function key. Prints detailed reports.
So easy! Also it performs simple
everyday calculator functions. Check
it out! $99.95, plus shipping. Model
100, 102.

HARDWARE

6-ROM Bank

Access Super ROM, Disk +, Business
Analyst and others. The 6-ROM Bank
with its 30 hour rechargeable battery
pack lets you personally create your
ultimate Model 100, 102 system.
$199.00, plus shipping.

OTHERS
Custom ROMs

Have your own BASIC program put
on to a ROM, or combine your
program with a PCSG program.
$500.00 minimum order — quantity
pricing as low as $15.00 per ROM.
Model 100, 102, or 200.

Cassette Programs

PCSG also has cassette programs
available at closeout prices. Choose
from Tutor+ (typing tutor — $24.98),
Type + (makes your M-100 a memory
typewriter — $34.98), Tenky +
(financial calculator — $29.98),
Data+ (file manager — $29.98),
Sort2 + (sorting routine — $14.98),
Write + (word processor — NEC
only — $34.98).

Shipping: $7.50 (U.S.) two days;
$15.00 (U.S.) next day.

RORTABLE COMRITER SURORTORQUP

11035 Harry Hines, Blvd., Suite 206, Dallas, TX 75299. 1-214-351-0564.

Circle 78 on Reader Service card.
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chine off-center can cause damage to
the cable and the 200’s bus connec-
tor. Why couldn’t the cable be longer
and more flexible?

The D/VD’s operating system con-
sumes a lot of Tandy 200 RAM. One
RAM bank contains 19,590 free bytes
of memory—and only 12,409 after
loading the D/VI operating system!
That loss of 7,181 seems excessive.
How about putting the D/VI oper-
ating system on a ROM chip?

John L. Still
Middletown, PA

You're not the first user to complain
about the Disk/Video Interface’s cable.
Both the Tandy 200/102 version, which
uses the computer’s rear system bus con-
nector, and the bottom-mounting Model
100 cable, which has fragile pins, leave
much to be desired.

Tandy has replaced the D/VI, first
with the original Portable Disk Drive
(PDD), and then with the PDD-2, so
don’t expect much support from Radio
~Shack. Unless a third-party vendor offers
a solution, we’ll have to be content with

the D/VI's flimsy cable. It’s also un-

likely that Tandy will release the D/VI
operating system on ROM—and because
of copyright and license restrictions,
third-party players are unable to do so.

—Ed.

HOW SWEET IT IS

I have just received my copy of
Portable 100, and all 1 can say is,
welcome back. You've been missed,
and | hope you’re back to stay.

Looking through the advertise-
ments for Model 100 products is like
being in a candy store. I can’t believe
the advances that have been made.

Regarding the article about the
Tandy 102 by Alan Zeichick and Carl
Oppedahl (“Heir to the Throne,” Au-
gust 1987, pg. 6), I have no argument
about anything that was written, ex-
cept the sentence “The Model 100 is
dead; long live the Tandy 102.” I take
exception to this; I purchased my
Model 100 three days after it came
on the market and have loved it ever
since. The 102 may be the successor,
but the 100 is alive and well. Long
live the Model 100!

I'd like to see information about
laptop user groups and bulletin-board
systems across the country. I have a
hard time finding where they are.

Irv Sherman

Mesa, AZ

If you're a member of a bulletin-board
or user group that specializes in the
Model 100, we’d like to know about it.
Send your cards and letters to the Editor,
Portable 100, 80 Elm St., Peterborough,
NH 03458.

Do you have any questions, suggestions, news
or commentary? Don’t be shy—send your article
ideas to the Editor at 80 Elm St., Peterborough,
NH 03458.

HARDW ARE

Point of Sale Inventory Control

Keeps complete track
of all sales, money &

stock! Reads/writes

barcode, generates
full sales/inventory \

INCLUDES ELECTRIC CASH DRAYER;

RECEIPT, INVOICE, AND SALES

REPORT PRINTER ; NONVOLATILE
BUBBLE MEMORY; AC AND NICAD
POWER SUPPLY; ALL IN HANSOME
BLACK HOUSING WITH M100/2 ON

ROTATING PEDESTAL

System for the Model 100/102

N

\
Contact: SoundSight MBM Inc., 225 ¥ . Broadway, Glendale, CA 91204

Circle 73 on Reader Service Card
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MODEL 100/NEC PC-8201A
8K Memory Module

$19 each

Easy to install. Open the case and plug-
them.in Fach modile sepande poar
memary by 8K bytes. Extra low power
components mean long battery life, Very
low profile means a proper fit in the
NEC PCH201A. Detailed instructions
make installation quick and easy. You can
expand vour Model 100 to 32K and vour
PCE201 to 64K (2 banks of 32K each).
NEWTH!

MODEL 102

8K Memory Module

only $9.95

Easy to install. Just open the hatch
and plug it in.

TANDY 200

24K Memory Module

$49 each

sSimply pop open the hatch with a com
and plug in one or two of these modules.
Each module adds a 24K bank of
memory to the TANDY 200. It's like
getting two more machines. The built in
COPY function key copies files between
banks instantly, Like our 8K, we build

these with the lowest power and most
reliable memory chips avalable,

THE PURPLE POLICY

Try any of our products for 30 days,
satisfy voursell that our service, quality,
and prices add up to the best value
anywhere—if not completely satisfied,

you can return the product for a full
refund. Prices include UPS surface
shipping (in Continental USA)—even the
phone call is free.

J0-day money-back guarantee.

IT'S EASY TO ORDER

Send your order with pavment to the
address below. Or, if you prefer, credit
card orders can be handled by
phone—VISA, MasterCard, and
American Express are welcome,
California residents add 6% sales tax.
Checks allow 3 weeks to clear.
1-800-732-5012 TOLL FREE
COrders only (8am—5pm PST)

{805) 987-4788 In California
For orders or customer service

”pURpLE
Gl -omplimine

420 Constitution Ave.
Camarillo, CA 93010

Telex: 888661 (PURFLE)

Canada: Canada Portable Computer, [604) 534-5441
Australia: Softech L'umpuler Services, (2) 419-85300

MADE FOR TRAVEL

SIZE and WEIGHT are the most
important considerations when going
portable. This printer is half the cize of
the Model-102 and weighs only 2.2 Ibs.

RUGGED

Because it's thermal, there are no
ribbons, no ink, no pins to wear out or
Irg'place. all you need to take with you
is paper.

30-DAY MONEY-BACK

GCUARANTEE

FEATURES
® 22 Ibs, size 11" x 44" x 19",

* Epson MX/S0 bit-map. graphics.

# Built-in auto self test function.

» 814" wide thermal paper.

* Excellent User's Manual.

* 40/80/ 160 chars_/line, 40 chars. /sec.
* 512 byte text buffer,

(ACTUAL print samplel
28 Chars-Linas 48 CPS!
Emnlarao=d!

underlined Emphasized!

CONDENSED gives you L6A chars. per line'

599 GRAND TOTAL

Includes a 20 roll of paper, four “C"
batteries, and a custom-made 18" cable
for your computer's parallel printer port,
(Please specify computer make and
model.) You get everything vou need to
start printing immediatelv!

IT'S EASY TO ORDER

Send your order with payment to the
address below. Or, if you prefer, credit
card orders can be handled by
phone—VISA, MasterCard, and
American Express are welcome,
California residents add 6% sales tax.
Cliechs alluw 3 wechs b clear .,
I1-800-732-5012 TOLL FREE
Orders only (Bam—>5pm PST)

(805) 987-4788 In California

For orders or customer service
o P URPLE
G4 conmpuTInG

420 Constitution Ave.
Camarillo, CA 93010

Telex: 888661 (PURFLE)

Canada: Canada Portable Computer, (G04) 534-6441
Australia: Softech Computer Services, (2} 4198859

Circle 74 on Reader Service Card



Looking Behind

the Scenes

How the Model 100 makes the most of its limited memory resources.

By Frank H. Ingle

ave you ever wondered
how vour Model 100
keeps your files straight or
where  your rwext disap-

pears to when it is in the paste buffer?
Perhaps you've wondered what the
PEEK and POKE commands really do.

In this article, we'll present a short
BASIC program (735 bytes) that will

enable you to see the actual contents
of your Model 100's memory and help
vou do a little exploring. We'll also
gee how the memory In your laptop is
set up and suggest areas to examine.

MEMORY DUMPS
In the old computer mainframe
days, when a program crashed or had

-‘ir/

——

CTRe— )

a bug, the operating system would
cause all the memory's contents to be
printed on the line printer. This was
called a “memory dump,” or a
“dump” for short. Dumps were usu-
ally written in octal or hexadecimal
notarion, and often went on for hun-
dreds of pages. Systems programmers
had to sift through every page and
' o BT 7
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MEMORY DUMP

7% ADR=8*FIX(ST/8)-8
1¢@ FORI=@TO7
CHR$(
130
:GOSUB11¢¢

24¢ PRINTA1$+HX$"H

+C$(7)

ADR"D = "A1$+HX$" H

+C$(7)
27¢ NEXTJ :END

:H2=H2+48

Listing 1. The compressed, memory-efficient version of the DUMP.BA program.

1@ CLS:CLEAR:DEFSNGH:DEFINTI,J,N:DIM D$(7),C$(7)
5@ INPUT"Want hard copy (Y/[N])";R$:
INPUT"Start,lines";ST,NLNS

8@ FORJ=1TONLNS:ADR=ADR+8

11¢ DEC%=PEEK( ADR+I) : IFDEC%>31THENC$(I)=
C%) ELSEC$(I)="."
IFDEC%> 126 THENCS (I)="."

14¢ GOSUB11@@:D$( I)=HX$ :NEXTI

17¢ Q=ADR/256 : DEC%=FIX(Q) :Q2=(Q-DEC%)*256

21¢ A1$=HX$ : DECH=Q2 :GOSUB11¢¢

"D(@)" "DH(1)" "D$(2)

ft "D$(3)" "D$(4)" "D$(5)" "D$(6)" "D$(7)

"o nCE(B)+C$(1)+CE(2)C$(3)+CH(4)+C$(5)+C$(6)

25¢ IFLEFT$(R$,1)="Y"ORLEFT$(R$,1)="y"THENLPRINT
nD$(¢)n nD$(1)u "D$(2)

" "D$(3)" nD$(4)n "D$(5)" "D$(6)" "D$(7)

"o nCH(@)+C$(1)+C$(2)CH(3)+CE(4)+C$(5)+C5(6)

11¢@ Q=DEC%/16 :H1=FIX(Q) :H2=(Q~H1)*16:H1=H1+48
113@ IFH1>57 THENH1=H1+7

114@ IFH2>57 THENH2=H2+7
115@¢ HX$=CHR$(H1)+CHR$(H2) : RETURN

determine what went wrong.

The dump program we’ll use here
is similar, but it provides information
in ASCII format as well as hexadec-
imal, making it much easier to read.
Unlike the old dump programs, how-
ever, this one runs only when you’re
ready, and prints only as much as
you need.

Be assured there is absolutely no
danger in using the dump program
found in Listing 1. It cannot modify
memory or cause damage to your
Model 100, Tandy 102 or Tandy 200.
It will never cause your laptop to cold
start. It does let you passively inspect
the memory in an easy-to-read and
use format.

First, enter the program as shown
in the listing and save it as
DUMPBA. To execute from the
main menu, place the wide-bar cursor
over the, name DUMP.BA and press
Enter. The program will respond by
asking, “Want hard copy?” If you an-
swer with a “Y” or “Yes,” the dump

will print out on your line printer
and appear on the LCD screen. If
you answer with any other reply,
(such as N or Enter) the dump will
appear only on your screen.

Next, the program will ask “Start,
Lines?” You should reply with the
starting address (in decimal notation)
you wish to have dumped, and with
the number of lines (groups of eight
bytes) you wish to see. For example,
if you wished to see memory locations
200 to 223, you would enter “200, 3”
because three lines would be required
to show all the bytes from 200 to
223 (8 bytes per linex3 lines=24
bytes). The program would print

memory locations 200 to 207 on the
first line, 208 to 215 on the second,
and 216 to 223 on the third.

The printed dump format is shown
in Fig. 1. The format for the dump’s
LCD display is similar to that shown
in the figure, except the decimal ad-
dress is omitted to keep each line
shorter than 40 characters.

The first column shows the starting
memory location in decimal notation;
the second shows the same number
in hexadecimal notation, and the
third shows the contents of the spec-
ified memory location in hexadecimal
notation. The following seven col-
umns show the contents of the next
higher memory locations.

The last column is the one which
will be of most interest. The contents
of the same eight memory locations
are shown in ASCII notation so that
when a text file is dumped, its con-
tents can be read with little difficulty.
Any location containing a code that
cannot be printed as an ASCII char-
acter will be displayed as a period.

In the example shown in Fig. I, the
text string “RROR” can be seen in
the line which begins with a 208 dec-
imal. This is part of the word “ER-
ROR,” and is recognized by BASIC
as part of a reserved word (“ON ER-
ROR”). The location dumped in our
example happens to be in the BASIC-
language portion of the Model 100’s
system read-only memory (ROM),
and is part of the table of BASIC
reserved words.

In this table, the first letter of each
word is omitted. You can spot the
following key words in Fig. 1: LINE,
EDIT, ERROR, RESUME, OUT and
IN. The hexadecimal value CF is ap-
parently used to separate the entries
in the table. Since CF is not a print-
able ASCII code, it’s shown as a pe-
riod in the ASCII column.

Since this portion of memory never
changes, you should be able to dump
the same lines on your Model 100 or
102 and get exactly the same output.
This would be a good first test for

Figure 1. Sample printed output from the screen dump program.

2¢¢ D @@8C H CC 49 4E 45 C5 44 49 54
208 D @PDP H C5 52 52 4F 52 D2 45 53
216 D @PD8 H 55 4D 45 CF 55 54 CF 4E UME.UT.N

JINE.DIT
.RROR.ES
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MEMORY DUMP

he program presented in this ar-
ticle converts numbers from dec-

imal -to - hexadecimal. .How is that
done?

Let’s  start - by - analyzing ~decimal
numbers. If we look. at the number
234, we understand that it really sig-
nifies the sum: of three numbers: 200
+ 30 + 4. The values we assign to
each digit~depend on the base we are
using, In: this case, we're using base
10, so we understand that the most
significant (left-most) digit in our ex-
ample - indicates the number of hun-
dreds: (1042), the middle digit
represents the number of tens (1081)
and the least significant digit (right-
most) represents the number of ones
(10%0). -

Whenever we try to figure out the
value a number represents. in any
base, we:add up the value each digit
represents (as shown above). The last
digit always represents the number of
“ones.” The next.to the last digit
always rtepresents the base ‘itself (in
decimal’s “situation, tens): The pre-
vious digit always represents ‘the base
to the second power (in 'this case,
hundreds). ‘And so it goes.

This ‘may. seem trivial when " we’re
talking about base ‘ten -numbers, but
the concept is very important in un-
derstanding hexadecimal numbers. It
turns_out that hexadecimal numbers
work the same way, but they have a
base of 16 instead of ten. To represent
digits greater than nine, hexadecimal
uses. letters of the alphabet: A is 10,
Bis 11, Cis 12, D is 13, E is 14,
and F is 15.

Let’s look at the same number from
our ‘previous (234) -example in hexa-
decimal. It would be a “EA”. This

-really means: E (14) X 16 + A (10) x 1.

- Again, we used the same rule ‘to

compute the value of the number.
“The right-most digit represented ones

(160, then the next digit represented
the base itself (16s or 16*1). Had there
been three digits in our hexadecimal

example, the leftmost digit would

have represented 162 or 256's.
‘Let’s convert base ten ‘to base 16.

I we limit the decimal number, we
- convert to the range of 0 to 255. We

only need to determine how many
16s and how may ones are required
to make up the number. We do this
by dividing by 16. In our example,
234 + 16 = 14.625. The integer (whole)
part of this number, 14, is the num-
ber of 16s we need. The fraction part
of this number (.625) will tell us how
many more ones are needed if we
multiply it by 16. (16 x0.625 = 10).

This turns out to be fairly easy in
BASIC. In Listing 2, it is accom-
plished by a subroutine in lines 1000
to 1999. The number to be converted
is stored in the variable DEC%. It is
divided by 16 and the quotient is
stored in the floating point variable
“Q" in line 1100.

In line 1110, the whole part of the
result is extracted with BASIC’s FIX
function and stored in the variable

H1I. This is the value needed for ‘the

left-most hexadecimal digit.

To get just the fractional part, we
subtract the whole part (H1) from the
combined part (Q). The result is a
fraction in decimal form. The frac-
tional part is multiplied by 16 to give
the value for the right-most hexadec-
imal - digit.

We now have two integers in the
range of 0 to 15: H1 and H2. HI
represents the most significant digit
(left-most digit) and H2 represents the
least  significant digit (right-most
digit).

These two integers must now be
converted to ASCI characters and
combined into a two-character string
for printing. The conversion is ac-
complished by adding 48 to each in-
teger. If the integer is a digit in the
range of 0 to 9, adding 48 will result
in"a corresponding. ASCII character
in the range of 0 to 9 (CHR$(48) to
CHRS$(57), which is exactly what we

«wanted.  This is performed by line
1120.

' However, if the integer is in the
range of 10 to 15, then this does not
give an: ASCII character in the range

of A to F as required. In this case,
a second correction factor must be
added to H1 and H2Z, as done in lines
1130 and 1140. Our final step is to
combine these two. integers into one
ASCIH string for printing in line 1150.

When the starting address of the
dump is converted from decimal to
hexadecimal, we will start with a dec-
imal integer in the range of 0 to
65,535 and end up with a hexadeci-
mal integer in the range of O to FFFE.
Thus, our answer will be in the form
of MMLL, where MM represents the
most significant digits and LL the
least significant digits. We can use the
same trick as before to split the num-
ber into two parts, MM represents
the number of times our input deci-
mal number may he evenly divided
by 256. If we divide our input decimal
number - by 256, the whole part of
the quotient "gives us the decimal
equwalent of MM. Next, all we have
to do is call the subroutine described
above to convert the whole part of
the quotient to a hexadecimal num-
ber in the form of MM,

Using the subroutine, the fractional
part of the quotient, when multiplied
by 256, gives us the decxmal number
that will become LL.

This little programmer’s trick allows

us to. compute. half of our answer at

ongce: first MM, then LL. All we need
to .do is put them together to form
our complete answer in hexadecimal:
MMLL.

In Listing 2, the starting address is
divided by 256 in line 170. The whole
part of the quotient (Q) is passed to
the subroutine in the variable DEC%
in line 180. .

Line 190 converts - the fractional
part of the quotient to an integer
and saves it in Q2. The subroutine
is called in line 200, and the result
(MM) is saved in the string variable
Al$. The least significant half of the
quotient; which was stored in Q2, is
sent to the subroutine (220-230), and
the result (LL) comes back in HXS$.
Finally, the four digit result (MMLL)
is assembled by combining Al$ and
HX$ in the PRINT statements in line
240 and 260.0]
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your dump program to make sure it’s
working correctly. All memory loca-
tions from 0 to 32767 in decimal

(that’s 7FFF in hex) are in ROM.

|
more read-

WHAT’S GOING O

Listing 2 shows a mu
able version of the same program (use
the earlier version-in the computer
for reference, since it occupies less
space). With the documentation pro-
vided, the program becomes almost
self-explanatory.

Lines 50 and 60 receive the re-
quired information from the user. If
the starting address isn’t a multiple
of eight, then it is rounded off to the
next lowest multiple of eight, causing
as many as seven extra bytes to be
shown beyond what the user re-
quests. This result is then decreased
by eight before starting the loop, so
that when it is incremented by eight
on line 90, it will point to the correct
starting address.

Lines 80 to 270 comprise a loop
that prepares and prints the desired
number of lines. Lines 100 to 160 are

eight memory locations by using the
laptop BASIC PEEK function. The
loop converts the results to a string
that represents the hexadecimal and
ASCII value of the memory cell. It
then stores the results in two arrays
for printing.

The conversion from decimal to
hexadecimal is accomplished by the
subroutine in lines 1000 to 1999. This
subroutine takes one decimal number
in the range of 0 through 255 and
converts it into a hexadecimal num-
ber in the range of 00 to FF hexa-
decimal. If you want to know how the
conversion is accomplished, refer to the
sidebar accompanying this article.

Another detail to complete before
printing is converting the decimal
starting address to a four-digit hexa-
decimal number. This is accomplished
by lines 180-260.

Line 240 displays one line of dump
information (less the decimal address)
on the LCD display. Line 260 sends
the same information (plus the deci-
mal address) to the printer.

That’s all there is to the dump pro-
gram. You are now ready to explore

the mysterious inner workings of your
faithful laptop.

A BRIEF TOUR
Think of your Model 100/102’s

memory as being divided into top,

is reserved for the operating system.
Here, you will find the file directory,

often changing) information.
your own files and programs. As you

shuffled around to make room for
them. Machine-language .CO files al-
ways reside in the highest memory
locations just below the space re-
served for the operating system. They

BASIC .BA programs.

If you don’t have a full complement
of memory in your 100, a gap will
appear that looks like a series of as-
cending numbers ranging from 00 to
FF which repeat. When you plug in

the three, optional RAM-expansion

middle and bottom sections. The top

date and time, memory used in the
LCD display and many other con-
stants as well as internally used (and

The middle is available for storing

make new files, the existing ones are

are followed by .DO documents and

a loop that examinés the contents of

DVORAK

by Tri-Mike Network East
Give. your laptop the Rolls-Royce of
keyboards. The Dvorak key arrang-
ment eliminates wasted motion, re-
ducing finger travel by more than 90
percent! Typing is fasterand more ac-
curate. It feels better — more natural,
more relaxed. So there’s less effort,
less error, and less fatigue. And
learning to type is much easier. No
hardware! Just run the program once
and forget it. Uses less than 650
bytes of RAM. Works in BASIC,
TEXT, TELCOM, etc.
(100/102, 200, NEC)
$29.95

Order from:

&)

Hardware-Software Integrations
415 S. Monroe St., Suite 108
Monroe, Michigan 48161

Great. software from HSI

MONOPOLY

by Tri-Mike Network East

It's you against the computer and the
computer is a tough competitor. The
computer makes all its own deci-
sions. Super fast machine language
graphics display the whole board at
alltimes. Youcantellataglance who
owns what property and the number
of houses on each. It never takes
more than 1or 2 seconds for the
computer to decide what to do. The
computer is such a good player that
you'll be lucky if you win half of the
time
(100/102, NEC)
$29.95

PLEASE ADD $1.50 PER PROGRAM SHIPPING AND HANDLING. BE SURE TO SPECIFY"
MODEL 100/102, 200, or NEC. MICHIGAN RESIDENTS ADD 4%.

MasterCard, Visa, COD orders
call (313) 243-5320

ASSEMBLER

by HSI
Our assembler is the answer to your
assembly language programming
needs. It has all the features you
expect in an assembler and more! It
requires less than 3K of your RAM
and is relocatable to any place in
memory. You can output all or any
portion of the assembled listing to
your screen or printer. A 56 page
manual covers the use of the assem-
bler, the 8085 instruction set, useful
sample programs and information on
the ROM and reserved RAM.

(100/102, 200, NEC)
$29.95
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Listing 2. The fully-documented DUMP.BA program. Use it for reference only.

1. ' This progrém will dump in hexadecimal format all memory locations

2 ' requested (1nclud1ng up to 7 locations earlier in order to start on an

5 ' address di visible by 8), and will dump 8 locations per line for the number
4 ' of lines requested. Following each line will be the ASCII equivalent of
5-!' those locations if printable. Otherwise, a period will appear.

6 !

7 ! = = === = ==

8 )

1@ CLS:CLEAR

2¢ DEFSNG H 'These are single precision variables
3@ DEFINT I,J,N

'These are integer variables

4@ DIM D$(7),C$(7) 'Set up array to store dump line
5@ INPUT "Want hard copy (Y/[N])";R$ 'See if printer wanted

6@ INPUT "Start,lines";ST,NLNS 'Get starting address

7@ ADR = 8*FIX(ST/8)-8 'Round off starting address mod 8
8¢ FOR J=1 TO NLNS 'Big loop for each line of dump
Of  ADR = ADR+8 'Get a new line each time through

1¢¢  FOR I=@¢ TO 7 'Little loop to dump 8 cells
11¢ DEC% = PEEK(ADR+I) ' Dump cell

12¢ IF DEC%>31 THEN C$(I)=CHR$(DEC%H)ELSE C$(I)="."

130 IF DEC%>126 THEN C$(I)="." ' Convert to ASCII only if printable

14¢ GOSUB 11¢¢ ' Convert to hexadecimal

15¢ D$(I) = HX$ ' Save result in dump line

16¢ NEXT I. 'End little loop

17¢  Q = ADR/256 'Now convert starting address to hex

18¢ DEC% = FIX(Q) 'Get most sig digits and pass to sr

19¢ Q2 = (Q-DEC%)*256 'and save least sig digits

2¢¢ = GOSUB 11¢¢ 'Convert m.s.d. to hex

21¢ - A1$ = HX$ 'Save result

22¢) DEC% = 'Pass l.s.d. to subroutine

23@  GOSUB 11¢¢ 'Convert to hex

24¢ PRINT A1$+HX$"H "D$(¢)" nD$(1)n nD$(2)u "D$(3)" nD$(4)n IID$(5)" "D$(6)"
"D$(7)" "C(B)+CH(1)+C$(2)CH(3)+C$(4)+C$(5)+CH(6)+C$(7)

25@ IF LEFT$(R$,1)<>"Y" THEN 27¢

26¢ LPRINT ADR"D "A1$+HX$" H "D$(¢)" "D$(1)" "D$(2)" "D$(3)" "D$(4)" "D$(5)

"UD$(6)" "DE(7)"  "CH(PB)+C$(1)+C$(2)CH(3)+CE(4)+C$(5)+CH(6)+C$(7)
27% NEXT J

999 END
19@@ ' This subroutine converts a decimal # ranging from @ to 255
191¢ ' into a 2-digit hexadecimal number from @@ to FF.

1
1¢2@ ' The decimal number is passed to the subroutine as DEC%. The result is
1¢3@ ' returned in HX$.
1948
11¢¢ Q = DEC%/16
111¢ H1 = FIX(Q)
112¢ ‘H2 = (Q-H1)*16
113@ H1 = H1+48
114@ H2 = H2+48

115¢ IF H1>57 THEN H1 = H1+7
116@ IF H2>57 THEN H2 = H2+7
117@% HX$ = CHR$(H1)+CHR$(H2)
1999 RETURN
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chips, the gap will be filled with mem-
ory and, after a cold start, will be
made available to the system as space
for more files. ‘

The bottom portion of the memory
space is reserved for the software fur-
nished with the laptop. It contains
BASIC, TELCOM, ADDRSS, TEXT
and SCHEDL. Although the Tandy
200 follows this general organization,
the exact addresses differ from the
Model 100 and Tandy 102.

For a detailed description of the
Model 100’s contents and the Tandy
102’s memory, refer to Radio Shack’s
TRS-80 Model 100 Technical Reference
Manual, published in 1984. For similar
information on the Model 200, see
“Calling All Peeks and Pokes” written
by Greg Susong (Portable 100, May
1986, p. 7).

Let’s begin your exploration with a
brief visit to the file directory. This
is a listing of all the files saved in
your computer’s memory, including
some you may have already deleted
and some you probably didn’t know
existed. Connect a printer to your
Model 100 or Tandy 102 and print
a copy of the menu by pressing the
Print button while in the menu mode.

You now can refer to a list of all
of your current files as you explore
a dump of the directory. Run the
DUMP.BA program and ask for 40
lines of dump, starting with address
63842 decimal. Be sure to ask for
hard copy. Compare the names in
the dump’s ASCII section with those
in the menu. Are all the menu files
displayed? They should be. But wait,
where did “Suzuki” and “Hayashi”
come from? Why aren’t they on the
menu?

Suzuki is the name of the file given
to any program you have written in
BASIC but have yet to save. Hayashi
is the name of the file used in TEXT
as a paste buffer. Whenever you use
cut or copy, the text goes into Hay-
ashi. (As I understand it, Mr. Suzuki
and Mr. Hayashi are two employees
of Microsoft who worked on devel-
oping the Model 100’s software and
were understandably proud of their
work. Accordingly, they chose to in-
stitute a silent but perpetual memorial
to their contributions inside every lap-
top computer that features their soft-
ware.)

Each directory entry starts with a
flag byte, which tells the system what

kind of file to which the entry refers.
These flags have the following meaning:

00 H = file has been “KILLed”

80 H = .BA file
A0 H = .CO file
B0 H = .CO file in ROM
CO H = .DO file

For example, if you dump one line
at address 63684 decimal, you should
see the following:

63864 D F978 H B0 46 51 54 45 4C
43 4F .FQTELCO

This is the beginning of the direc-
tory entry for the TELCOM program
located in ROM. The number B0 in
hexadecimal, in the first byte, is the
flag word and indicates the file is a
machine language file (.CO) located
in ROM.

You may be wondering whether the
KILL command does anything more
than set the file’s flag word to zero.
Were that the case, it would be easy
to use the BASIC POKE statement
to bring a file back into existence
after it had been deleted. Unfortu-
nately, that’s not the case. The KILL
command also moves files around in

memory; | tried resetting the flag
word several times on a .DO file that
had just been killed. Although it
reappeared on the menu, my first at-
tempt to access any file on the menu
resulted in a cold start. The
DUMP.BA program verified that
both the directory entry and the file’s
contents had been changed by the
KILL command.

The next two bytes in the file di-
rectory entry contain the memory ad-
dress for the actual file contents.
These are given in reverse order. In
the previous example, the entry’s sec-
ond and third bytes read 46 and 51,
which means the file’s actual contents
are located at address 5146 in hexa-
decimal. This is the entry point for
the executable code that makes up
the TELCOM program.

The same technique can be used to
find the ASCII characters that make
up a .DO file and to find the token-
ized code that makes up a .BA file.

Have fun as you explore your lap-
top computer’s hidden treasures, and
remember, you've nothing to lose ex-
cept a good night’s sleep.(]
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SateSkin

NEW!

For Model 100
Model 102
Toshiba 1100+
NEC 8201
Epson HX20/HX40
IBM Convertible
Sharp 2500
Zenith 171
Zenith 181
Grid

KEYBOARD
~ PROTECTOR

Finally, A keyboard cover that remains in place during use!
® PROTECTS CONTINUOQUSLY - 24 HOURS A DAY - Against computer downtime due to liquid spills, dust ashes, staples, paper

clips and vther environmental hazards.

¢ REMAINS IN PLACE during the operations of your keyboard. SafeSkin is precision molded to fit each key - like a “second skin.”
¢ COVERS ENTIRE KEYBOARD CASE - Most SafeSkins are designed to cover the entire keyboard case - not just the key area.
¢ EXCELLENT FEEL - The unique design eliminates any interference between adjacent keys, allowing smooth natural operation of

your keyboard.

* SafeSkinIS VIRTUALLY TRANSPARENT - Keytops and side markings are ciearly visible. In fact, SafeSkin s so clear, sometimes

you may not know it’s there!

¢ DURABLE - LONG LASTING - SafeSkin is not a “throw-away” item. Many of our protectors have lasted over 3 years under

continuous daily use, without failure.

SafeSkin is available for the portables listed above and most popular desktops PC’s including IBM, APPLE, AT&T, COMPAQ, DEC
EPSON KEYTRONICS, NFC, TANDY, TOSHIRA, WANG, WYSE, ZENITH. Specify computer make and model. Send $29.95,
Check or M.O., VISA & MC include exp. date. Dealer inquiries invited. Free brochure available.

Merritt Computer Products, Inc.
4561 S. Westmoreland / Dallas, Texas 75237 / 214/339-0753

Circle 65 on Reader Service card.
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Light On His Feet, Focused
On His Steps

Traveling Software’s Mark Eppley

By Deborah Davis

President Mark Eppley

. the first time we talk over

the phone. This isn’t true, of course.
But he certainly got my attention.

It's not surprising that Eppley’s
mood is light. His four-year-old Se-
attle-based company grossed more
than $2 million in 1986, and he ex-
pects to do better in '87. He has
created a solid niche in a market that
is predicted to have a compounded
annual growth rate of 44 percent over
the next five years (Dataquest, 1986).
And he loves what he’s doing.

Thirty-four-year-old Eppley became
infatuated with computers and the
challenge of program design long be-
fore he started Traveling Software in
1983. He recalls one serious-minded
computer science professor at George-
town University, where Eppley ma-
jored in math and computer science,
asking, “Mr. Eppley, what have you
been doing all semester? You've set
the world record for our department
for CPU usage.”

After graduating, Eppley detoured
for a year of law school and clerking,
which convinced him that “law was
boring.” He then went to work for the
late Senator “Scoop” Jackson (D-
Wash.) in Washington, D.C. That
move initiated several impressive years
of complex program design and instal-
lation, including the Scorpio System, a
Library of Congress information sys-
tem installed in senators’ and represen-
tatives’ offices, and a nationwide
network tying together Internal Reve-

nue Service centers. “And I picked up
an MBA and CPA along the way.” Ep-

‘ ‘ don’t use computers,”
I quips Traveling Software

pley mentions this the way I might tell
a friend T'd picked up a loaf of bread
and a quart of milk.

BACK TO THE REAL WORLD

Eventually, Eppley became part of a
seven-person consulting group whose
clients included the Secretary of the
Treasury and private D.C. firms. The
idea for Traveling Software, however,
was born when Eppley spent a lot of
time on airplanes—an estimatcd
150,000 to 200,000 miles traveled per
year—as a consultant for the interna-
tional accounting firm of Peat, Mar-

wick, Mitchell and Company. “I was
based in Seattle, but I spent little time
actually working there,” he recalls of
those grueling, transient, pre-portable
years.

Eppley lugged an Osborne with him
then. “I carried it until I realized my
right arm had become six inches
longer than my left,” he jokes. Instead
of bemoaning the inconvenience of
extensive business travel, Eppley be-
gan to conccptualize an easier life for
himself and for the many traveling
business people he observed.

He combined his own observations

14
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Now you can put

A custom ROM service

designed especially for
corporate and goveimment
clients

Now, Traveling Software can frans-
form your own BASIC or maching code
programs into executable applications in a
bult-in ROM chip—by using a process
callcd “Cuardian' that took bwo yoars and
thousands of man hours to develop,

Fast, simple, economical and
guaranteed.

It's a very simple, speedy process lo
hawe: your own applications “'burned” into
a plug-in ROM chip. All vou do ie send
Traveing Software your programs an a
disk with a check for 5500 for your first
ROM, Then, the Traveling Software
engineers will convert your programis) info
a plug-in ROM chip

Quantity purchases can achieve a
per ROM cost of only $49, with full crodit
for the initial 5500 cost. Normal service
turnaround is 710 working days. Oplional
rush service of 24-48 hours is possible.

Combine Traveling Software

Programs with your own.

Far oeders of 50 or more custom
ROM"s, Traveling Software is offering the

TSNS, Tl T-Bse, 1DTA e ekt o Trinesing Sl e
(v i & e of Frir ERpienng

our owril

ROMe

Specially Instumenis

i meepeise Systems, Ing
Program changes car

programs on a

aption to combing popular products like
TSD0S, T-Word, IDEAL or T-base with
WOMIT PERgrame nn A single chip

Build your own “ullimate ROM”
wsing any Traveling Software product with
your own custom applications.

The possibiiies are endless! For
instance, you Gan even join 4 bar code
reader dala logang application with the
digk access powers of TS-DOS and put it
0 & single plug-in chip!

Tandy and NEC Computer Sales.
Looking for a Tandy Mods! 100102,

200 or NEC PC-8201 taptop computer to go
along with your custom ROM's? Traveling
Soiftware 15 now an authneized csinfukor of
these computers. Let Traveling Softwars
fake care of all your laptop computing
needs with just one purchase order!

1800 3438080

Tuinvping Selwiee s 2 negrsiered roerad o Daveing Satware, b
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with news from Japan and from his
contacts at Microsoft—news that the
Osborne would get smaller and the
100 was on its way—and conse-
quently founded Portable Software in
1981, just as portable computers were
first being introduced. The company
layed the groundwork for Traveling
Software’s formation in 1983.

As president of his own company,
Eppley’s time on the road has signif-
icantly decreased. But he and his staff
continue to conceive new products
out of their own travel experiences,
and his practical approach to product
development prevails: “If we don’t use
a product, we don’t sell it.” He cites
the Traveling 6-Pack as an example.
“l was using the Tandy Disk Drive,”
he explains, “I had all these disks to
carry, and | thought, ‘this is unor-
ganized.” So 1 went to one of the
outdoor equipment manufacturers
here in Seattle to design a disk holder
constructed of heavy Dacron/nylon
that folds over and carries a pen and
business card too.”

Although Eppley claims to own
every portable computer ever made,

€€
If we don’t use

a product,
we don’t sell it.”

he insists that when he travels, he
doesn’t think twice about which one
to take. “I'm the kind of traveler who
weighs his toothpaste. I never check
baggage. I'd carry a dehydrated com-
puter if I could. I take a (Model) 102
with a Booster Pack,” he says. “I
would have to think about taking
other portables. I don’t have to think
about taking the 102. And I see no
need to carry PC-DOS.”

Eppley’s current travels are likely to
involve discussing OEM or custom

consulting and programming con-
tracts with the government and pri-
vate companies or setting up new
channels for retail sales. While Trav-
eling Software is perhaps best known
for its Traveling Software Catalog, a
compendium of more than 80 soft-
ware, hardware and related accesso-
ries products for laptop computers,
catalog sales represent only one ten-
tacle of the company’s many arms.

Retail sales are channeled through
Egghead Discount Software outlets,
Micro D, Softsel Computer Products
Inc. and Radio Shack’s Express Order
Software Program.

Lesser known is TS’s Contract Ser-
vices Division, which sells products
on an OEM basis and provides cus-
tom consulting and programming for
the government and private corpo-
rations. Contract Services clients
have included McDonald’s Corp.,
Shell Qil, Voice of America, the Uni-
versity of Washington and others.
Traveling Software’s OEM relation-
ship with Olivetti, one of more than
a dozen such arrangements to resell
TS products with original hardware,

Model 100 Users Discover ‘“INSTANT MS-DOS”’
With TELECOMMUTER'’ On Laptops & Desktops

Free Demo Disk Convinces Doubters

Weston, MA: Model 100 users planning to trade up to MS-DOS
laptops like the Tandy 1400, IBM Convertible, Toshiba T3100,
Zenith, Sharp and others have a big surprise coming. They al-
rcady know most of thc commands they’ll need to run the popular
Telecommuter communications and word processing program on
any MS-DOS laptop or desktop!

Created by Sigea Systems, the *“SO SIMPLE” software de-
velopers from Weston, Massachusetts, Telecommuter is now
available on 3.5¢¢ disks and employs the same basic command
structure as the Model 100 laptop.

Users will quickly find commands like Copy, Cut and Select
right where they’ve always been on their Model 100. Load and
Save are there, too, and they work with disk files and complete
DOS directory trees.

Telecommuter (T'C Telcom) has Find, Call, Stat and Term in
their old, familiar locations, and your ADRS.DO files will work
perfectly on your MD-DOS laptop or desktop.

Powerful Features Added
In addition, Sigea has added powerful new features such as

Search and Replace, many new printing options, plus file for-
matting with headers, footers, pagination and justification.

With the current version, TC also gives you a complete Address
Database that allows your MS-DOS computer to make both voice
and data calls and to keep a running call record in a note file
attached to each address record in the data base. It also includes
full Mail Merge capability.

Host Mode for Office Communications
Many Model 100 owners use Telecommuter’s Host Mode to
stay in touch with their office or home computer while on the
road. Telecommuter works equally well with any MS-DOS lap-
top. In addition, TC’s Fast File Transfer moves files quickly be-
tween your laptop and any MS-DOS computer via null modem
cable.

Free Demo Disk Available
Model 100 users who would like to see for themselves how easy
it is to use an MS-DOS laptop or desktop with Telecommuter are
invited to call Sigea Systems at 617-647-1098 (or write Sigea at 19
Pelham Road, Weston, MA 02193) for a Free Trial Disk con-
taining the full Telecommuter program including the new TC Ad-
dress Database. Be sure to specify 54" or 34" disks.

Circle 70 on Reader Service card.
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SOUNDSIGHT ANNOUNCES:
MEGAMEMORY

A NEW ERA IN RAM.
12814 1o

10 NEGABYTES

RAM EXPANSION FOR 'I'HB TANDY 100 AND 102 COMPUTERS

CREATES AND EDITS¥ FILES AS LARGE AS THE AMOUNT OF RAM PURCHASED FULL 10 N
FUNCTIONS IN BASIC. FASTER, IN SOME APPS, THAN THE MODEL 100/102. OPTIONAL 4 PLACE
ROM BANK. PARALLEL CPU BUS. TOTAL SIZE OF 1 MEGABYTE MODULE IS 1 “X1.3"X3.5". DOES

NOT COVER COMPUTER'S | O PORTS OR BATTERY COMPARTMENTS.

INCREDIBLY SMALL! 128K is only L/8"XI"X3.5" and plugs into the cpu bus.
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Utilizing the same proven operating system software SoundSight placed in Standard Oil Service
Stations from Alaska to Florida, MEGAMEMORY now offers FULL TEXT EDITING of files
of any size existing in the RAM bank. *Text Editor Priced at $75.00

Currently
undergoing tests for
use by the LA Co.
Sheriff's Dept,
Megamemeory also
offers 3rd Party
Development,(C
language), POS
systems and
Vertical Market
Applications.

PRICES: 128K-$329.00, 256K-$529.00. 384K-$625.00.
512K-3699.00. 640K-$769.00, 768K-$839.00, 896K-$899.00,
1 MEGABYTE-$965.00.

Additional memory prices available up to ]J0 megabytes in bottom mounted RAM pan. All RAM bank

modules arc actual byte sizes listed and do not include the Model 100 or 102's RAM.
CONTACT:

The advantage of our widely
used operating system lies not
only in providing the first
Text Editor accomodating
model 100/102 files greater
than 32k, but in our coming
support software which
includes the Text Editor,
Spreadsheet, and Database.

SOUNDSIGHT MBM INC. 225 W. Broadway, Suite 509, Glendale, CA., 91204 Ph (818) 240-8400
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M100, M102, M200 RAM
AT AFFORDABLE PRICES

M100 |Increase the capacity of your Model 100 up to
128K. This is the same upgrade that has been sold for over
twoyearstothousands of sat-
isfied customers. The 96K ver-
sion of additional RAM is now
alsoavailableinan affordable
64K version. It simply snaps
into the bottom of the com- "

puter, no disassembly required. And included is proven
ROM software that makes this non-volatile RAM truly an
extension of the computer memory.

TOTAL RAM* 96K 128K
PRICE $179 $229

M102 This tiny RAM pack
connects externally to your
Model 102 and boosts the
memory to 160K or 288K! In-
stallationis as simple as plug-
ging the cartridge into the ex-
ternal system buss. No modification to the computer is
required and the software is included. Unplug the cartridge
and retain the memory because this RAM is non-volatile
battery backed.

TOTAL RAM* 160K 288K
PRICE $269 $369

M200 At Iast an answer for the memory shortage of the
Model 200. This RAM cartridge is similar in function to the
M102 cartridge and is just as easy to use. It is also battery
backed and boosts the RAM by 96K or 192K.

TO RAM** 168K 264K
'RICE $269 $369

Your satisfaction is our goal. All products come with
a 30 day satisfaction refund, and a one year limited
warranty. Instructions are included.
*Includes original 32K
**Includes original 72K

Please Call or Write

For Descriptive Literature 4§ AMERICAN
714-540-1174 il CRYPTRONICS INC.

o] [

We also have other memory
products for Tandy portables.

1580 Corporate Drive, Suite 123
Costa Mesa, California 92626
(714) 540-1174

Tandy is a Registered Trademark of Tandy Corp.
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involved installing T-Writer and T-
Base software in the M-10 in German,
French and Italian.

Trade shows also get Eppley out of
the Bothell, Wash. office. “l love
shows” he says, “they’re another
place I get ideas for new software.”

With all his previous and current
traveling experience, Eppley finds it
satisfying to mold his own working
environment. “We’re a team here. |
like to work from a round table, and
1 attribute our success to the team
effort.”

Eppley maintains a balance of close-
ness to and distance from his 16-
person staff both in daily operations
and project planning: “I call a few
plays and modify them some. But
then I take myself out of the play
and sit on the bench.” The atmo-
sphere in the Bothell offices is infor-
mal. “There are no wingtips or dark
pinstripc suits here,” he asserts.
“We’re having fun, enjoying what
we're doing. Our most recent capital
acquirement was a gas barbecue for
our regular Friday afternoon staff
meeting.”

On the other hand, this is hardly
a staff that lounges around every day,
dipping nachos into guacamole. The
staff is involved in many branches of
activity—support services, custom ser-
vices and management of the “laptop
roundtable” on the GEnie network.
Eppley remarks that “there’s a certain
intensity about everyone in the com-
pany.” I wasn’t surprised to hear this
as | pondered their long list of tasks.
What is surprising is only 16 people
are involved.

How do they do it all? Eppley em-
phasizes, “We take one step at a time.
Two things can destroy a company:
sales and no sales; growth and no
growth. We’re keeping our feet on
the ground.” Eppley says he tries to
be careful not to develop new prod-
ucts before the company can afford
them. And in an industry that’s no-
torious for announcing products that
have yet to reach the market, there
are signs that TS is getting its product
announcements in line with its ship-
ping dates. “With Lapdos,” jokes Ep-
pley, “we made a radical move: we
shipped product before we an-
nounced it.”

CUSTOMER SERVICE

“Most of all, we pay attention to our
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customers,” adds Eppley. “We have a
large repeat business and loyal cus-
tomers.” He likes to drop the names of
a few well-known ones: Peter Nero
(who wrote the score for the movie
Summer of ’42), jazz musician Tim Weis-
berg, who is also a beta tester for TS,
the Grateful Dead, Britt Hume of ABC
News and Roger Mudd.

Eppley says a department store
chain is the model for the “service,
support and quality products” he
aims to provide. “Nordstrum depart-
ment stores will exchange shoes you
bought from them even if you've
worn them for two years,” he claims.
He was inspired by the story of an
old woman whose grandson gave her
snow tires that didn’t fit her car. She
took them to Nordstrum—which
doesn’t sell tires at all—insisting that
the tires were purchased there and
that she be refunded for them. “They
refunded her for the tires,” Eppley
says, (insisting that the story is true).
“I learned from them that the cus-
tomer is always right.”

Eppley listens to customers when
he’s at his office, as well as when he’s
on the road, by spending some of his
time answering the support line: “I
love talking to customers. I learn from
them. | hear their views.”

The second time we talk, Eppley
has just arrived at his New York City
hotel for PC Expo. “We’re talking
curry here,” he says, more to himself
than toc me, I presume. He’s looking
over the menu of thé¢ Indian restau-
rant downstairs. It 11 PM East
Coast time, but Eppley’s stomach
thinks it’s still in/ the West. And
chances are good that he missed
breakfast that morning, despite it
being his favorite meal, because he
didn’t find time for it.

He also missed downbhill skiing this
year, something he’s loved since he
was a kid. He describes the picture
of Big Mountain, Mont. on the wall
of his office. “That picture is as close
as | got to snow this year,” he says,
but not regretfully. It isn’t just work
that keeps Eppley from rtecreation
and meals. Baby Ann-Marie arrived
on Christmas Eve last year to join
Eppley, his wife and their four-year-
old son. “Ann-Marie is already pro-
gramming,” he laughs. I catch myself
being tempted to believe him.

But he isn’t so absorbed in family
and work that all recreation eludes

him. The jogging shoes that Eppley
has been known to wear with his suits
at trade shows are not just for show.
He says he became a “hack jogger”
in D.C., jogging from his Watergate
office to the mall. Anticipating an
upcoming 7.5-mile race with an ex-
pected crowd of 50,000 runners, he
jests, “I'm doing it for the T-shirt. I
collect them.”

Eppley’s tone becomes more serious
when asked about his company’s future
plans: “Where are we going! Good
question. Wherever the market takes
us. | don’t have any aspirations to
model ourselves after a Microsoft or a
Lotus,” adding that the company size
will probably stay at 16 for some time.

“The market has two segments: it’s
split between the 102-class—$500 and
under, five pounds and under, and the
IBM PC-compatibles—ten pounds or
more, and more than $1,500. The mar-
ket will continue to evolve this way,
with some overlap. We intend to re-
main dedicated to the true, lower-end
portables.”

Eppley doesn’t see any conflict be-
tween TS and Tandy since the latter’s
entry into the higher-end, MS-DOS
portable market. On the contrary, the
move has boosted business for TS.
“I’s wonderful that Tandy now has
an MS-DOS portable,” Eppley says.
“Tandy has signed up to sell Lap-
Link in its stores, and the 102 is
selling better than ever.”

Eppley emphasizes that “We keep
focused.” He describes himself as
“product- and project-oriented,” and
his approach extends to the company
as well. He envisions more than new
tools for traveling business people: he
also generates an entire marketing
and distribution plan that strength-
ens the company’s ties with the larger
computer manufacturing community.
Like his company’s products, Eppley
has an air of lightness and agility. He
knows how to get attention, and his
conversation is full of unique twists.

“Mmmm, this is good,” he mutters
as we are ending our second talk.

“Are you referring to this inter-
view?” [ ask hopefully, but sensing
that my interviewee has lost our focus
for the moment.

I am right. Room service has just
delivered some prosciutto and melon.

“I’'ve never had this before,” he tells
me. “It’s terrific. Now, where were
we?”(J

11-800-255-1133
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DISK POWER™

100/102/200/KC-85

Now available for Tandy
Portable Disk Drive I

and displays all 40 disk files in each bank at once
= Allows programs to access disk drive from BASIC

= Save or Load .DO files directly from within TEXT
= Direct access to BASIC & TEXT when on-line in TELCOM

= DISK POWER supports the 2 bank configuration of TDD-2
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= All file access is menu driven using cursors

= Load, Save orKill up to 20 files at once

= List or Print DISK files without first loading to RAM
= View the first 80 characters of your .DO or .BA files
- DISK POWER f{ully supports .CA, .CT, .CW files

ORDER NOW- ONLY $59.95

ask forextension 313-1

ULTRASOFT INNOVATIONS
76 Main St., P.O. Box 247

Champlain, New York 12919
For Info call (514) 487-9293
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Inputting Serendipity

A reader’s inquiry suggests another way to verify text files on tape and
discovers new uses for INPUT.

By Carl Oppedahl

n the April 1986 issue of Portable

100, 1 described a short program

that compares a tape file with a

file in RAM in the Model 100
or Tandy 102 and 200. If you’re plan-
ning to store a text file to tape, this
program lets you make sure the file
is properly recorded before you kill
the original from memory.

A reader, Mr. Hans Bethe, has sug-
gested a modification to the program
which makes it run much faster. His
idea reveals some undocumented fea-
tures of BASIC in the 100 and 200.
While Mr. Bethe’s method may over-
look certain differences between the
tape and RAM files, pronouncing
them identical when they are not, his
suggestion is still good.

The question presented in the ear-
lier article was, “how can a program
compare two files to be sure they are
identical?” Assuming the two files
(one on cassette, 4ay, and one in
RAM) have beery opened for input
as files one and /two, the task is to
read and compare bytes from both
files. The readirig-and-comparing pro-
cess is repeated to the end of the
files.

I worried about two different prob-
lems when designing the read-and-
compare loop. One problem is that
the program might be near the end
of the file and might try to input
more characters than were remaining,
thus generating an end-offile error.
The second problem is that a string
variable in BASIC can never be
longer than 255 characters.

I ruled out using the LINE INPUT
command in the comparison loop be-
cause it requires a carriage return in
the input file no less often than once
every 255 characters. 1 also decided
against the INPUT$() function be-
cause it would crash while attempting

to go past the end-of-file marker (at

least if it was used to retrieve more

than one character at a time). Never-

theless, I had to settle for INPUT$( )

to collect just one character at a time.

The comparison loop I chose

looked like this:

10 IF EOK(1) OR EOF(2) THEN 50

20 TF INPUT$(1,1) = INPUT$(1,2)
THEN 10

30 PRINT “Files do not match—ver-
ify fails!”

40 GOTO 60

50 PRINT “Files match — you’re
safe!”

60 CIOSE

70 END

Even when
the 255-
character limit
for string size is
reached, none
of the input
characters are

lost.
. ]

Mr. Bethe wrote to suggest a com-
parison loop like this, but using the
INPUT statement:

10 IF EOF(1) OR EOF(2) THEN 50

20 INPUT #1,A$

21 INPUT #2,B$

22 IF A$=B$ THEN A$=“":B$ =*"
:GOTO 10

30 PRINT “Files do not match —
verify fails!”

40 GOTO 60

50 PRINT “Files match — you're
safe!”

60 CLOSE

70 END

This version runs substantially faster

than my original. The INPUT com-
mand collects characters up to the
next comma or carriage return; it usu-
ally accepts more than one character
and often a hundred characters or
more. If the files being compared are
10,000 bytes long, my program exe-
cutes the loop 10,000 times while the
new version executes it perhaps 100
times. Thus, the new version saves
most of the overhead associated with
parsing the line numbers and words
such as IF and THEN.

If each iteration of Mr. Bethe’s loop
were to take proportionately longer
to execute than my loop, then the
advantage of his loop being executed
fewer times would be lost. But the
comparison of two strings (line 22) is
done mostly in machine language by
the BASIC interpreter, and so it takes
no more time to execute than my
comparison (line 20). It’s not surpris-
ing, then, that his program executes
much faster.

His use of INPUT relies on several
undocumented features of the com-
mand. The manual states that IN-
PUT, when reading from a file, is just
like INPUT (from the keyboard) ex-
cept that it doesn’t put the question-
mark prompt on the screen. The
manual is wrong, or at best oversim-
plified—it turns out INPUT can han-
dle a wider range of inputs without
crashing.

UNDOCUMENTED FEATURES

Type and run this simple program:
1 INPUT I$
2 PRINT 1$

A question-mark prompt will ap-
pear. If you type in a single word, it
will be printed back to you. The same
thing happens if you use INPUT with
one word in a RAM input file. No
surprises so far. But if you type two

20
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words, with the first word in quota-
tion marks, such as “FIRST” SEC-
OND, you will get an error. In
contrast, if you are using INPUT to
read from a file, and the input file
contains that string, no error results.

A second undocumented feature of
INPUT, when reading from a file, is
its handling of lengthy input. The
manual says each item of input data
must be separated by a comma. So
what happens if the input is, say,
2,576 characters followed by a comma,
followed by more input? When read-
ing from the keyboard, if INPUT gets
more than 255 keystrokes, it beeps
and ignores everything you type be-
yond that number (including com-
mas) until you press the Enter key.
Many keystrokes are lost completely,
and a comma does not serve to end
the data item.

In contrast, when reading from a
file, if INPUT encounters 257 char-
acters followed by a comma, it simply
accepts the first 255 characters. The
next time the INPUT is executed, the
remaining two characters (up to the
comma) are accepted; when INPUT
is again executed, the characters after
the comma are accepted.

The pleasant surprise is that even
when the 255-character limit for
string size is reached, none of the
input characters are lost. This is com-
pletely at odds with the manual,
which states that characters after the
first 255 would be discarded up to
the next carriage return.

The second major undocumented
feature is the response to the endrof-
file character (ASCII 26, or Ctrl-Z). If
you run the one-line program above
using INPUT, you will find that/the
program ignores a Ctrl-Z at the key-
board and only responds if the Enter
key is used to terminate the input.
There is no doubt the Ctrl-Z produces
an ASCII value of 26 (test it, if you
like, with the INKEY$ function), yet
it does not suffice to terminate the
INPUT. Ctrl-Down also yields an AS-
CII 26, but also does not terminate
the INPUT.

In contrast, if you use INPUT to
get information from a text, RAM
file, the end-of-file marker (shown on
the screen as a small left arrow) will
terminate the INPUT#, allowing the
last portion of the .DO file to be read
even if there is no carriage return at

the end of the file. And no ?EF (end-

of-file) error occurs as long as you
check the EOF function before per-
forming the INPUT.

PARADISE FOUND

INPUT is actually quite sophisti-
cated. It collects characters from the
input file until either 255 characters
have been read in, or a comma, car-
riage return, or end-offilc character
is encountered.

If you read between the lines of the
manual, you realize there is still more
to learn about INPUT. For example,
quotation marks changes its behav-
ior—if INPUT encounters a quotation
mark, a later comma will not end the
data item. Instead, INPUT keeps
reading until it gets to a second quo-
tation mark, or a carriage return, or
an end-offile marker or until 255
characters have been read. The quo-
tation mark, which does not get into
the input string I$, does not count
toward the 255-character total.

When the first quotation mark is
reached, any leading spaces (spaces
prior to the quotation mark that
would otherwise have formed part of
the input string) are discarded.

PARADISE LOST

Let’s ‘get back to our data-testing
comparison loop and see how INPUT
performs. Suppose one file looks like
this:

AAAA,BBBB—

and the other file looks like this:
AAAA=

BBBB—

The comparison loop using the IN-
PUTS$() function will show these files
to be different, while the loop using
the INPUT statement will pronounce
them identical.

Then consider two files, one con-
taining,

(IAAAA”’“BBBB))-
and the other containing

“AAAA”, “BBBB"~

The second file differs only in the
presence of an extra space after the
comma. Again, the INPUT loop will
pronounce them identical, while the

INPUT$() loop will announce that
the verification fails.

USE INPUT ANYWAY

Even though there are two ways
that INPUT would fail to recognize
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TEXT POWER™
100/102/200/KC-85

Works with all daisy wheel,
dot matrix & laser printers

TEXT POWER features underlining, boldface, italics , near

letter quality, as well as other print sizes and font styles.
text merging, label making and allows file printing to begin

TEXT POWER supports automatic page numbering, tabs,
and end anywhere in the document.

to the
Main

Shows Preview Return
entire

lineof document

EVERY BEFORE Menu
printing !

lugo Ferreura
page |

Oply PErk Plot Merw

the file
on the
screen

Displays
line by line 1% & last

Send
afile
1o any

page
Vertically or laser

Centers *
a one

file.

Create
or Edit
any

Rghtjustify, TEXT document dmp,dwp

Margins,
Pg Ingth,

&9 | Pgwidth,
Pause, etc.

ORDER NOW- ONLY $59.95
1-800-255-1133

ask for extension 313-1

ULTRASOFT INNOVATIONS
76 Main St., P.O. Box 247

Champlain, New York 12919
For Info call (514) 487-9293
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1987 Members listing
COMMUNICATIONS .

Poriable 100 is a member of the International Data Group, the world’s largest publisher
of computer-related information. The group publishes more than 80 computer
publications in more than 28 major countries. Fourteen million people read one or
more of the group’s publications each month. Members of IDG contribute to the CW
International News Service offering the latest domestic and international computer news.
Members of the group include: ARGENTINA'S Computerworld Argentina, PC Mundo,
ASIA’S Asian Computerworld; AUSTRALIA'S Computerworld Australia, Communications
World, Australian PC World, Australian Macworld, AUSTRIA'S Computerwelt Osterreich;
BRAZIL'S DataNews, PC Mundo, Micro Mundo;, CHILE'S Informatica, Comprutacion Personal,
DENMARK'S Compuserworld Danmark, PC World Danmark; FINLAND'S Tietovitkko, Mikro;
FRANCE'S Le Monde Informatique, Distributique, InfoPC, PC Hebdo, LM Telecom; GREECE'S
Micro and Compruter Age; HUNGARY'S Computerworld/SZT, Mikrovilag, Tudomany; INDIA’S
Datagquest; ISRAEL'S People & Computers Weekly, People & Computers Monthly; ITALY'S
Computerworld Italia; JAPAN'S Computerworld Japan; MEXICO'S Computerworld Mexico,
Compumundo; THE NETHERLANDS’ Computerworld Netherlands, PC World Netherlands,
NEW ZEALAND'S Computerworld New Zealand; NORWAY'S Computerworld Norge, PC
World Norge; PEOPLE'S REPUBLIC OF CHINA'S China Computerworld, China
Computerworld Monthly, SAUDI ARABIA'S Arabian Computer News; SOUTH KOREA'S
Electronic Times/Computerworld, PC World, SPAIN'S Computerworld Espana, Commodore
World, PC World Espana, Communicaitons, Informatica Industria; SWEDEN'S
ComputerSweden, Mikrodatorn, PC World; SWITZERLAND'S Computerworld Schweiz;
UNITED KINGDOM’S Computer News, DEC Today, ICL Today, PC Business World, Lotus
UK; UNITED STATES’ AmigaWorld, Boston Computer News, CD-ROM Review,
Computerworld, Computers in Science, Digital News, Federal Computer Week, 80 Micro, FOCUS
Publications, inCider, InfoWorld, MacWorld, Micro Marketworld, Network World, PC World,
Portable Computer Review, Publish!, PC Resource, RUN; VENEZUELA'S Computerworld
Venezuela; WEST GERMANY'S Computerwoche, PC Welt, Run, Information Management,
PC Woche.

USE THE FULL POWER OF YOUR EPSON FX PRINTER

with
EPRINT.BA
FAST-POWERFUL
WORD PROCESSOR-FORMATTER-TYPESETTER
for Model 100/200 Computers
and Epson FX Printers
Use and mix any of the 88 Epson FX print modes with

PRECISION FULL JUSTIFICATION, Left Justification, Center
Justification or Right Justification.

COMPARE THESE FEATURES
¢ AUTOMATIC PAGE NUMBERING ¢ SUPERSCRIPTS AND SUBSCRIPTS
¢ HEADERS AND FOOTERS ¢ DOUBLE STRIKING
® AUTOMATIC INDENTATION ¢ ADVANCE AND REVERSE PAPER FEED
® AUTOMATIC CENTERING ¢ APPENDED PRINTING OF FILES
# FORMATTING ON ANY SIZE PAGE ¢ MULTIPLE COPIES
¢ LINE SPACING CONTROL TO 1/R16” @ REPETITION OF CHARACTERS

¢ REPETITION OF CHARACTER STRINGS
¢ ACCESS DOWNLOAD CHARACTER SET

¢ UNDERLINING
O ITALICS

Over 150 printer and formatting commands can be given from
control codes embedded in your TEXT file while you write.

$45.00 + $3.00 postage and handling

VISA AND MASTERCARD ACCEPTED — NEW MEXICO RESIDENTS ADD LOCAL SALES TAX

SUN BELT SOFTWARE

2213 N. Main #33, Las Cruces, NM 88001 — (508) 8834-3798
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differences between files, 1 still rec-
ommend Mr. Bethe’s comparison
loop. When you load a .DO file into
RAM, the Model 100 reads in blocks
of 256 characters. When each block
is written to tape, a checksum is af-
fixed, and when the block is re-
trieved, the checksum is inspected. If
it does not add up correctly, a 71O
error results. Any comparison loop
(using INPUT$() or INPUT or any-
thing else) that manages to get to the
end of the file without generating an
71O error has confirmed that:

1. Each of the checksums is okay;

2. No single byte was changed;

3. Each block contained the expected
number of bytes (none created or
lost).

The possible errors I alluded to ear-
lier (such as one space becoming two
spaces or a comma becoming a car-
riage return), though not caught by
the INPUT# comparison, would be
caught by the checksum.

If the checksum is so trustworthy,
why bother to run the verification
program at all? Why was the April
1986 article ever written?

When a cassette file is being read
into RAM, the operating system lis-
tens for a header at the beginning of
each block. This header, a steady
tone lasting about 2.5 seconds, warns
the system that another 256 bytes of
text are about to be read. If the text
file is, say, 10,000 bytes long, then
40 blocks will get written to tape and
40 blocks must be read back.

If you were to cut one block out
of the cassette tape and splice the
rest, the operating system would not
notice that one block was missing, so
no error message would result—the
.DO file in RAM would just turn out
to be missing 256 characters.

Similarly, if a dropout (blank spot)
on the tape were to prevent the op-
erating system from detecting one of
the headers, the text bytes following
that header would be ignored. As in
the hypothetical splicing example, no
error message would be generated, yet
the text in RAM would lack 256
characters.

Any comparison loop, no matter
how sloppy, would detect an absence
of 256 characters! So, the INPUT
method is quite satisfactory for the

task.[]
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Stacking the DEC

A new communications program
from Laptap, 100/100, offers Digital
Equipment Corp. VT-100 terminal
emulation on a Model 100 or Tandy
102.

The 1007100 package ($24.95) en-
hances the laptop’s built-in TELCOM
software, adding 80-column by 24-line
simulation through horizontal and
vertical scrolling. The software also
decodes VT-100 escape and control
sequences, allowing direct cursor ad-
dressing for the entire 80 by 24
screen. In addition, 100/100 offers
full-screen editing, tab stops, keypad
emulation, VT-100 function keys and
a subset of the VT-100 line-drawing

character set.

The machine-language program is
designed for 300 bits-per-second (bps)
communications, using the internal
laptop modem or RS-232 port. By
using a “Fast Key” method, commu-
nications speeds as fast as 2,400-bps
can be achieved.

The 3,406-byte program is relocat-
able and requires another 2,000 bytes
at run time to maintain the 80 by
24 screen. Distribution is on cassette
or a Tandy Portable Disk Drive 3.5-
inch disk.

Laptap, 6770 S. Dixie Drive, West
Jordan, UT 84084, (801) 967-0894.
Circle No. 131

Carry It Away

Simons Products has announced
Travel Case Plus, designed to inte-
grate a laptop system on-the-go. The
travel case ($85) contains a plastic
tray which can hold a Model 100,
Tandy 102, Tandy 200 or NEC PC-
8201, and a Tandy or Chipmunk disk
drive.

According to President Gerald Si-
mons, the system is easy to use:
“Mount a Tandy 102 or 200 and a
disk drive in the pastic tray and leave
them permanently connected. Unzip
the case, adjust the built-in typing
easel and turn on the switch. You'll
never again have to spend time pull-
ing out the computer, disk drive, ca-

bles and legs, and then find a clear
spot on the desk....”

Travel Case Plus is constructed of
navy blue, backpack nylon, complete
with carrying handles and shoulder
strap. Pockets are available for disks,
the power supply and manuals. An
external pocket will hold a TTXpress
or Diconix printer.

The travel case without the plastic

\tray, which can be used for larger

aptops such as the NEC MultiSpeed
r Toshiba 1100+, sells for $70.
Simons Products, 10908 Glen Wild-
ing Lane, Bloomington, MN 55421,
12) 881-7221.
ircle No. 132

A Key Program

Ultrasoft Innovations has released
Supera Version 3.0, a keyboard
macro and ROM enhancement prod-
uct for the Model 100 and Tandy
102.

Supera Version 3.0 ($79.95) is an
update of David Sumner’s original
Supera software. Features include 26
user-definable function keys that can
be used within all ROM-based soft-

ware, extended macros that can pause

for user input, searching for tabs and
carriage returns in TEXT, and two-
file editing.

Supera allows macros as long as 340
characters, and offers TEXT search
and replace, type-over mode and a
pop-up calculator.

Ultrasoft Innovations, 76 Main St.,
Champlain, NY 12919, (514) 487-
9293,

Circle No. 133
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The Art of

Hardware Handshaking

There’s more than one data-halting method in town.

ou, too, can shake hands with your Model 100—
figuratively, of course. Handshaking is a term
used to describe certain protocols used to control
a computer’s telecommunications session. An ex-
ample of handshaking is the popular XON/XOFF (Ctrl-S,
Crrl-Q) method of temporarily halting data transmission.

The XON/XOFF protocol isn’t the only data-halting
handshaking method in town. There’s an even simpler
one, known as DSR/DTR. Unlike XON/XOFF, which
is usually a provision provided by the communications
software, DSR/DTR (which stands for data set ready/
data terminal ready) is implemented in the serial RS-232-
standard hardware. XON/XOFF is used mainly for com-
municating between computers; DSR/DTR is even more
widely used between computers and peripherals such as
serial printers, modems and pen plotters.

XON/XOFF is a well-publicized Model 100 family com-
munications feature; the fifth character of the telecom-
munications STAT command is either E, for XON/XOFF
enable, or D to disable the protocol. (Sorry, DSR/DTR
isn’t mentioned in the Model 100 owner’s manual.)

Provision for DSR/DTR hardware handshaking is wired
into the Model 100—but the machine’s internal program-
ing doesn’t utilize it. I considered modifying the system
ROM to implement that function, but when I examined
the Model 100’s schematic, I found a very simple and
inexpensive hardware solution that doesn’t affect the lap-
top’s normal operation.

Let’s take a closer look at DSR/DTR. In the standard
DB-25 connector used for RS-232 serial communications
purposes, pin six is labeled DSR, and pin 20 is labeled
DTR. Depending upon whether the device hooked into
the RS-232 is a “host” (DCE, or data communication
equipment or a “terminal” (DTE, or data terminal equip-
ment), the pin is either set to a positive voltage to indicate
the device is ready to accept data or to a negative voltage
to request a halt in the data stream.

This protocol offers an improvement over XON/XOFF,
which is merely implemented through the ASCII code; using
DSR/DTR, each device merely monitors a single voltage
level. In XON/XOFF, each device must be constantly
decoding the ASCII stream, and must process XON and
XOFF characters instantly. In a slow or time-share system,
the XON/XOFF codes might be temporarily waiting in
a buffer; with DSR/DTR, the communications hardware

By Thomas Neidermeyer
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HANDSHAKING
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Figure 1. The 4011 logic chip is soldered piggy-back onto chip 4584 at position M34.

notices the signal instantly.

Our modification of the Model 100
is simple, requiring only a 19¢ CMOS
integrated circuit. This 4011 logic
chip is soldered piggy-back onto an-
other chip, numbered 4584, at posi-
tion M34 on the Model 100’s main
circuit board (Fig. 1). We'll also need
to cut one trace and run a few short
wires. The entire project should take
no longer than a half-hour. Experi-
ence with soldering and wiring is rec-

ommended. Please be careful not to
overheat the chips or damage them
with static electricity:

1. Caretully bend all the 4011’s pins
Fig. 2), except for seven and 14,
so that they stick straight out
from the body.

2. Open the computer’s case by re-
moving the four bottom screws
and carefully prying the two sec-
tions apart.

3. Locate the 4584 chip at position

M23 M22
TBRE
a 22
1 cuT
T
i A | issm  M33
| L
) b N
l —l RS232C
DT I e | L !
| 4 8 —————l=
| 5 10 12 |
| 9 11 I
| 13
I 4011 |
____________________________ Jd

Figure 2. Soldering guide for the 4011’s pins.

M34. Place the 4011 on top of
it, making sure it has the same
orientation as the 4584 (the
notches are on the same side). If
necessary, bend seven and 14 of
the 4011 so they touch the cor-
responding pins on 4584.

4. Use a small-tipped soldering iron
to solder the 4011’s pins seven
and 14 to the 4584’s pins seven
and 14. This will provide power
to the 4011. Be careful not to
overheat the chips.

5. With a fine-bladed knife, such as
an X-acto No. 11, cut the trace
at chip M22’s pin 22 on the main
circuit board’s component side.
Chip M22 is a 40-pin IM6402
UART (universal asynchronous
receiver/transmitter) between the
80C85 processor and the 81C55.
Make sure you leave a gap at the
point where you cut the wire.

6. Solder a short piece of thin wire,
such as wire-wrap, from M22’s
pin 22 to the 4011’s pin six.

7. Solder M23’% pin four to the
4011’s pin three.

8. Solder M33’s pin 11 to the 4011's
pin eight.

9. Solder M33’s pin one to the
4011’s pins 12 and 13.

10. Solder the 4011’s pin one and
two to pin four.

I1. Solder the 4011’s pin five to pin
ten.

12. Solder the 4011’s pin nine to pin
11. All 4011 pins should now
have a connection.

13. Inspect your work and close up
the computer.

Now, it’s time to test your DSR/
DTR modification. Since the Model
100’s serial port is configured as a
DTR, you’ll need a null-modem cable
that crosses pins six and 20, as well
as two and three, to talk to most
serial printers or other computers us-
ing this protocol.

The TBRE signal, generated by the
UART, controls parallel data on the
data bus being fed to the UART via
parallel port M23. The 4011, which
is a quad NAND gate, takes the DSR
signal, which as been inverted and
changed to CMOS voltage levels, and
interrupts the TBRE signal when the
DSR line is negative. Because the
same UART also feeds serial data to
the internal modem, this process
is overridden when the modem is
active.[]
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business outside the office environment.

the market.
The substantial range of topics includes...

* how much memory is “enough”

® when is weight important.__when is it not

* is compatibility critical

* what to check when testing the keyboard

* how to communicate with your office computer
* how much they cost...and much more!

'- Powerful portable computers can revolutionize the way you do

And Portable Computer Review is the definitive reference source for
choosing the portable computer to best suit your needs.

Laptops, transportables, and hand-helds all receive in-depth
scrutiny in Portable Compurter Review. In addition, the Buyers’ Guide
is the most complete summary of all the features of all the models on

* what to look for—and what to avoid—when choosing a screen

Make sure you consult Portable Computer Review before making vour
purchase decision! Supplies are limited. Order your copy from

CW Communications—the world's largest publisher of computer

magazines— TODAY! For immediate service call toll free 1-800-258-5473.
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UTILITY CORNER

The Beginning
and the Ending

Finding the addresses of a .CO file.
By Carl Oppedahl

got a call from Bill Templeton,
who is perhaps the most active
laptop user-group person on the
West Coast. He wanted to

Listing 1. The Beginning and the Ending.

know, “How can my BASIC program 19 ' Get filename, pad with spaces.
determine the starting, ending and "
transfer addresses of a .CO file?” 12 CLS
In the Model 100 and Tandy 102, 13 FILES
RAM is partitioned into several areas 14 INPUT "filename'; I$
by the operating system: .BA files, 15 IF LEN(I$)>6 THEN BEEP:GOTO 12
.DO files, .CO files, BASIC variables, 16 I$=LEFT$(I$+" ",6)
“garbage,” a protected RAM area (be- 18 !
tween HIMEM and MAXRAM), and 19 ' Convert to upper case

the system area. 2@

When a machine language program _
is stored for future use, it's a .CO 21 FOR I=1 T0 6

file in the .CO file area, When it is 22 J=ASC(MID$(1$,I))
to be run, the code must be moved 23 IF J<123 AND J>96 THEN MID$(I$,I,1)=CHR$(J-3z
to the protected area between HI- 24 NEXT I
MEM and MAXRAM so that the 25 !
CPU can execute it. 26 ' Search for the file
There are three commonly-used 27 !
ways to execute a machine language 28 I=-1
program from BASIC: you can go to 29 I=I+1
the BASIC Ok prompt and use 3¢ IF I>23 THEN PRINT"no such .CO file":GOTO 12

LOADM and CALL; you can use
RUNM within an executing BASIC
program; or, you can use LOADM

31!
32 ' If not .CO then skip

you ¢ . 33

o ;ﬁ‘;ﬁm‘f‘d““ an executing BA 34 IF PEEK(63842+I%11)<>16¢ THEN 29
Bill pursued the latter method, but 35!

LOADM generates an error if HI- 36 ' Capture the directory entry

MEM is set too high for the .CO file 37 !

to fit between HIMEM and 38 Jg="tn

MAXRAM. LIOADM will also gen- 39 FOR J=3 TO 8

erate an error if the end address is 4@ J$=J$+CHR$ (PEEK(63842+I%11+J))

higher than MAXRAM. To error- 41 NEXT J

trap the BASIC program as thor- 42

oughly as possible, Bill wanted to de- 43 ' Is it the right file?

termine the start, end and transfer
addresses for the .CO file.
The .CO file contains enough in-
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UTILITY CORNER

from the directory, which is in the
system area. The directory contains

44 ! 24 filenames, some of which represent
45 IF J$<>I$ THEN 29 real, currently-existing files, and oth-

46 ' ers of which represent killed files. If
47 ' Calculate the addresses you use PEEKs to scan the directory,
48 1 it’s not sufficient to locate a file with
49 AD=PEEK(63843+I%11)+256*%PEEK(63844+I%11) the right name—Dbe sure the file exists.
5@ J=PEEK(AD)+256%PEEK( AD+1) The first byte of an existing .CO file
51 PRINT"Top address:"; J usually is ASCII 160.

52 PRINT"End address: "; PEEK( AD+2) + Listing I is a program that calculates

256%PEEK ( AD+3) +J-1

53 PRINT"Exe address:"; PEEK(AD+4)+256%¥PEEK(AD+5)

formation to find all three of the
addresses. It AD is the address of the
beginning of the .CO file, then
PEEK(AD) + 256*PEEK(AD + 1) is
the start address—the address in
RAM in which the .CO file will be
loaded. HIMEM must be no larger
than the start address.

PEEK(AD + 2) + 256*PEEK(AD + 3)
is the number of bytes to be copied
from the .CO file into the protected

end address should be smaller than
MAXRAM, or an error will result.

PEEK(AD + 4) + 256*PEEK(AD + 5)
is the transfer or execute address where
the machine language program in-
tends to begin executing. This is the
address you would CALL from a BA-
SIC program. It is generally no
smaller than the load address and no
larger than the end address.

The formulas given above rely on

these important values for .CO files
in RAM.

Line 10 obtains the file name, pads
it with spaces, and converts it to up-
per case. Line 30 searches for a non-
killed file with the correct filetype
(160 for a .CO file) and filename.
Line 40 determines the addresses.

This information is useful not only
for error-trapping BASIC programs,
but also for anyone wishing to ex-
plore or disassemble .CO files using
BASIC’s PEEK function. Be assured
that using PEEK is not hazardous—
you cannot harm your files or Model
100 simply by looking at memory.[]

area. This number, added to the start

address, yields the end address. The

knowing AD, the starting address for
the .CO file. This may be extracted

/O FORBEAL || L0 ot ot ot

e Unzip case, adjust ttl)plng easel,
$1 gg 95 CALL OR WRITE FOR

e The Tandy 102 or 200 can remain
connected to your disk drive

e Navy blue padded nylon case
and plastic tray protects
equipment

o lLarge front pocket will hold a
TTXpress or Diconix 150 Printer

Dimensions: 12.5" x 14" x 2.5"

turn on switch and begin work
MORE INFORMATION

Wit
A o

NOW ANY PERSONAL cove
COMPUTER CAN HAVE THE
MOST COST EFFECTIVE

AND VERSATILE 1/0 BOARD
ON THE MARKET TODAY!

e Serial Link Interface
RS-232 or TTL

* 8 Relay Outputs, High
Current AC/DC Form
A&C

® EASILY Programmed & Controlled
Using BASIC Statements
* Perfect for Lab Work, Machine

Control, Security Systems,
& Data Acquisition

Tray also fits:
e Model 100
o NEC 8201A

* 8 Opto-isolated Inputs * Unprecedented Usability as . Ch‘ipmunk
Plus 8 Bit Counter Attested by University, Drive

* 8 Bit A/D with Span Government & Industrial Users Case without tray
Adjust 0 to 5V, * Complete Documentation holds:

Provisions for up to
8 Input Channels

*|BM

with Software Examples & Total
Engineering Support

*HP RADIO SHACK ¢COMMODORE*

“ ALL REGISTERED TRADEMARKS

;§§§ SIAS Engineering, Inc.

831 S. POWERS RD. / SALINA. KS 67401 / (913) 823-9209

¢ NEC Multispeed
o Toshiba 1100+

SIMONS

PRODUCTS Travel Case+ $85 00 e Case w/o tray $70 00

Return within 15 days if not satisfied.
Check, Money Order, Visa, M/C
(Minnesota residents add 6% sales tax).

We pay postage in Continental U.S.A.

10908 GLEN WILDING LANE
BLOOMINGTON, MN 55431
PHONE (612) 881-7221
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USE YOUR DESKTOP COMPUTER AS A
DISK DRIVE FOR YOUR M-100.

on Snap—InTM ROM

Try Disk + for 30 days. If you aren’t as
excited as we are, return it for a full refund.

When we designed Disk+ we did it out
of necessity. We wanted a way that we
could just connect a Mode! 100 to our
desktop computer with a cable and save
files onto the desktop’s disk drive. We
wanted it to be so simple to use it would
be self-explanatory.

Picture this. Disk+ comes to you on a
Snap-in ROM and a diskette for your
desktop. You take a quarter and open the
littie compartment on the back of your
Modetl 100. Then you just press the ROM
into the socket. Disk+ appears on your
main menu just like a built-in.

You connect your Model 100 to your
other computer using an RS232 cable
(available from PCSG for $40).

You just place the Disk + diskette into
the desktop’s drive and turn on the com-
puter. It powers up automatically and says
“awaiting command” on your desktop’s
screen. Then you just put the widebar
cursor on the Model 100 main menu on
Disk + and press ENTER. You are shown
your RAM files arranged just like the main
menu.

To save a file to your other system’s
disk drive, you just move the widebar cur-
sor to the file you want to save and press
ENTER. It is saved instantly with no
further action.

To look at the disk directory, you just
press a function key on your Model 100.
You see immediately the disk directory on
your Model 100 screen, and it is arranged
just tike your Model 100’s main menu.

To load a file from the diskette to your
Model 100, you just move the widebar
cursor to the file and press ENTER. The
file is transferred to your Model 100’s RAM
instantly. You can press F8 and go back to
the main menu, and the file you loaded
from diskette is there, ready to use.

it is so nice to be able to keep your
documents, programs (both BASIC and
machine code) and Lucid spreadsheet
files on the diskette, and bring them back
when you need them. Al files are ready
to run or use with no changes or protocol
by you.

If you have access to a desk-
top computer and don’t
have Disk +, then evidently
we have done a poor job
telling you about it.

Al files and programs that you load or
save, go over and come back exactly as
they are supposed to be because of fuil
error checking. This guaranteed integrity
is really a comfort. Disk + is wonderful in
so many other ways. For example, you
can do a “save all” of all your RAM files
with just a touch of a function key. That
group of files is saved on the diskette
under a single filename with a .SD (for
subdirectory) extension. Any time you
want, you can bring back all those files at
once, or just one or two if you like, again
with one-button ease.

Disk+ takes up no RAM. That's zero
bytes either for storing the program or for
operating overhead.

What really excites most Disk + users
is text file cross compatibility. Your Model
100's text files are usable on your desktop
computer, and your desktop’s text files
become Model 100 text files.

This means you can write something on
your Model 100, and with Disk + transfer it

1-214-351-0564

instantly to your desktop and start using it
right away on your bigger computer. Or
the way we like to work is to type in a
document on the desktop computer and
then transfer it to our Model 100 with
Disk + . Then we print out the document,
beautifully formatted, using WRITE ROM.

Disk+ works with just about every
micro sold, from IBM PC and its clones, to
all Radio Shack computers (yes, all), to
Apple |, Kaypro, Epson and most CPM.
Just ask us. More than likely, your comput-
er is supported.

Incidentally, hundreds of Model 100
owners have gone to their Radio Shack
stores and bought a color computer be-
cause it is so low priced, and with Disk +
they have an inexpensive disk drive.

And if that weren't enough, how about
this: Disk + also provides cross-compati-
bility between different computers like
IBM, Apple or the Model 4 using the Model
100 as the intermediary device. Quite a
feature!

The snap-in ROM s really great be-
cause you can use other ROMs like Lucid
or WRITE ROM. They snap in and out as
easily as an Atari game cartridge and you
never lose your files in RAM.

Anyone who ever uses Disk+ simply
can't do without it. But so many times we
have had new users call us and say,
“Wow! | had no idea when | ordered it that
Disk+ would be so fantastic. | just
couldn’t believe that | could use my
desktop computer’s disk drive with my
Model 100 just like it is another main
menu.”

That's why we sell Disk+ on a thirty-
day trial. If you aren’t completely satisfied,
return it within thirty days for a full refund.
Priced at $149.95 on Snap-in ROM. Mas-
terCard, Visa or COD.

RORIABLE COMPRUTER SURDRT ORQUP

11035 Harry Hines Blvd., #207, Dallas, Texas 75229 « 1(214) 351-0564

PCSG provides hotiine software support for the Model 100. Call us at 1-214-351-0564
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To Curve or Not To Curve

ast month, we discovered

how to draw circles using the

Model 100 family’s limited,

graphics statements: PSET,
PRESET and LINE. All it took was
some ingenuity and a little bit of
trigonometry.

Circles aren’t the only geometrical
objects that can be drawn on the
Model 100’s LCD. Once the circle’s
understood, it’s only a short step to
its older sibling, the ellipse.

A circle has one center and one
radius. An ellipse also has one center,
but has two contenders for the title
radius, each 90 degrees apart. To sim-
plify matters, we’ll place the radius r
at x-y coordinate (0,0), use the x-axis
for one radius, and the y-axis for the
other. The x-radius will be denoted
as a and the y-radius as b. The ellipse
can then be defined as the set of
points which for every possible angle
¢, the x-coordinate is a times cos@,
and the y-coordinate is b times sing.
(If this is fuzzy, perhaps the diagram
will help.)

What if a and b are the same? Then
the ellipse is a circle! Using that in-
formation, we can rewrite last
month’s circle-generating subroutine
to draw ellipses. Variables that must
be defined before the subroutine at
line 1000 can be called:

* XC: the x-coordinate of the el-
lipse’s center

* YC: the y-coordinate of the el-
lipse’s center

* XR: the x-radius

* YR: the y-radius.

1000 IF XR>YR THEN RR =XR
ELSE RR=YR

1010 FOR CI=0 TO 1.57+1/RR
STEP 1/RR

1020 CC =XR*COS(C]) +.5

1030 CS =YR*SIN(CD) + .5

1040 PSET (XC + CC,YC +CS)

1050 PSET (XC-CC,YC +CS)

1060 PSET (XC + CC,YC-CS)

1070 PSET (XC-CC,YC-CS)

1080 NEXT CI

1090 RETURN

! O,b)
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The component parts of an ellipse. a is the x-radius, b is the y-radius, and @ is any
angle relative to the x-axis.

We can still draw circles with this
routine; to draw one, for example, at
coordinate (140, 35) with a radius of
20, use this BASIC code:

10 XC=40

20 YC=35

30 XR=30

40 YR=30

50 GOSUB 1000
60 END

The subroutine draws a black circle
on a white background; to draw a
white circle, change the PSET state-
ments at lines 1040 through 1070 to
PRESET.

SMELL THE ROSES

Simple curves, such as circles and
ellipses, aren’t the only ones that can
be displayed on the Model 100-family
display. Fancier curves, including the
infamous rose curves, can also be
drawn.

Rose curves are graphs of the for-
mula r=sin n¢, where ¢ is an angle
and r represents a radius (we’re using
polar coodinates instead of the more
usual Cartesian x-y coordinates). The
value n determines the number of

Rose curve, n=4.5

30
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Give A Gift That
Will Be Opened

Every Month

Why give a present that will he apenad computing probleme in "Foodbaok
just once when you can give one that will Loop".
be opened year-round? You'll be remem- B Thorough evaluations and quality ratings
bered this season, and every season, of the latest Tandy-compatible products.
when you send the perfect gift for Tandy
users—an 80 Micro subscription. Plus, a variety of type-and-run program list-
Month after month. 80 Miere will be a ings, up-to-the-minute industry trends, and
valuable, practical, and sometimes surpris- much more.
ing guidebook for the dedicated Tandy ; ;
user. And for an incredibly low price, it of- ﬂz,ﬁ?ﬂm&“{'ﬁ@%ﬁmm s
fers more assistance and inspires more ef- i ;
ficiency than most peripherals and software mmﬁuﬁdi—yz f”m&f ;;E::dﬁm
packages. Just look at the benefits: ater the holidays,
Send an All Seasons Greetings to someone
B Shop-at-home convenience with concise special this season by returning the coupon,
new product information. or by calling 1-800-258-5473. (In NH, dial 1-
B Answers to both common and unusual 924-9471))

YES! | Want To Give A Year-Round Gift.

Please send an 80 Micro gift subscription 1o the person listed : B
below. I'l pay $24.97 for 12 issues—a 48% savings.

[ Payment Fnrdnsad O Bill me after the holidays!
Please make checks payable to 80 Micro.

MName of Gift Recipient
Address
City State Zip ~

My Name
Address
City State Zip

MMMFMMMH.H.WS&MW.WJ»UM
U3 Fuimks drim on US Bane. rfeign Alrmail ploase inquire, All gift subscriplicns will
begin with the first available ssue n 1988,

80 Micro = PO Box 981 * Farmingdale, NY 11737




MOVING?

Subscription
Problem?

Get help with your
subscription by calling
our new toll free number:

1-800-227-5782

between 9 a.m. and
5 p.m. EST
Monday-Friday

If possible, please have
your mailing label in
front of you as well as
your cancelled check or
credit card statement if
you are having problems
with payment.

If moving, please give
both your old address and :
new address.

Portable 100
PO Box 959
Farmingdale, NY 11737

MAKE
YOUR PORTABLE
MORE PORTABLE.

$64.95

(Add $4.00
for shippin
and nandlingﬁ
Available in blac!
or smoke grey.

he ChipTote® PCD-1 by Kangaroo Video

Products, provides the maximum in por-
tability and protection for your computer and
its accessories.

Constructed of rugged Cordura® nylon,
this lightweight case is padded with Evazote®
—a high-density foam that’s superior insula-
tion against concussion.

The angle-adjustable top, and numerous
pockets for notes and pens allow the case to
double as a desk. There's even a detachabie,
zippered pouch for acoustic couplers, a
modem cord, AC adaptor and extra batteries.

It all zips together with a two-way zipper,
and carries comfortably with a convenient
hand strap or adjustable shoulder strap. Your
satisfaction is guaranteed.

The ChipJote PCD-1 accommodates the
Tandy Model 100 & Model 200, Tandy 102,
NEC PC-8201A, Olivetti M-10 and a variety of
other notebook computers.

KANGAROO VIDEO PRODUCTS, INC.
10845 Wheatlands Avenue, Suite C
Santee, California 92071-2856

(619) 562-9696 / TLX 371 8593 KVPUSA
© 1987 Kangaroo Video Products, inc.

MAXRAM

rose petals: if n is odd, there will be
n petals, if n is even, there will be
2n. What if n is fractional? Try it,
with the fractions being 0.25, 0.5 or
0.75.

The program below draws flowers
on the Model 100, Tandy 102 and
Tandy 200; insert your computer
model in line 100. Line 110 deter-
mines the appropriate pixel coordi-
nates for your computer; the value n
is entered interactively at line 120.

Lines 150 and 160 calculate a =
multiplier, based on the limits of ¢:
with an even n, ¢ should range from
0 to 2m; if n is odd, ¢ should range
from 0 to 7, and so on.

Inside the loop at lines 170 through
230, i represents the continuously
changing angle. Line 180 contains our
rose-curve formula, and lines 190 and
200 convert the polar coordinates to
the regular x-y Cartesian plane. In-
stead of drawing pixels, our flower
program draws line segments con-
necting points; the variables ox and
oy contain the old x-and y-coordinates
used for drawing the lines.

Using this shell, you can produce
other simple graphs based on polar
equations. Try, for example, replacing
line 120 with n=.25, change the step
value in line 270 to 7*.1 and change

line 180 to r=1rd*i/24.

100 MD =102

110 IF MD=200 THEN BM=64:
RD =62 ELSE BM =32:RD =31

120 INPUT N

130 CLS

140 PI=3.1415926

150 F=N/2-INT(N/2)

160 IF F=0 THEN PM =2 ELSE IF
F=.5 THEN PM=1 ELSE IF
F=.25 THEN PM =4 ELSE
PM=8

161 °

170 FOR 1=0 TO PM*PI*1.02 STEP
PI*.02

180 R =RD*SIN(N*)

190 X =R*COS(l) + .5

200 Y =R*SIN() + .5

210 IF I<>0 THEN LINE
(OX +120,BM-OY)-

(X +120,BM-Y),1

220 OX=X:0Y=Y

230 NEXT 1

231°

240 IF INPUT$(1) = CHR$(27) THEN
END ELSE MENU

— Alan L. Zeichick
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For free information on products
advertised in this issue of Portable
100, locate the Reader Service number
corresponding to the advertisement
that interests you. Circle the number
on the card at left and drop it into the
mail. The literature you’ve requested
will be forwarded to you without
obligation. Please allow 3-5 weeks for
delivery.
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Tandy C{'mmmers:
Because there is

no better value.”

Save 300 on this
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Gift priced for the holidays. Here's
the perfect gift for busy executives, stu-
dents and people on the move. The
Tandy 200 provides the most com-
monly used features of a desktop com-
puter in a much smaller—and much
more affordable package.
Six built-in programs. The Tandy 200
is ready to go to work right away.
Multiplan makes spreadsheet analysis a
snap. The 200 can also be used as a
personal word processor, an appoint-
ment calendar, address-and-phone di-
rectory and telephone auto dialer. Or
write your own programs in BASIC.,
And there’s more . . . The 200's flip-
top screen, with its 16 x40 display and
double-height characters, is -.']n:ulf!m‘d
for maximum legibility and ease of use.
There's even a built-in direct-connect
modem.

Come in today! Drop by your local
Radio Shack today and pick up the
perfect portable at this incredible sale
rhe Tandy 200 (26-3860)

price

Radie fhaek

Sale ¢ -\Jal‘k-...ml\.r 24, 1967, Reg ‘! 99, Price applies an Radeo Shack

and participacing

C:rrlr 77 on Beader Service card.
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The Technology Store”

A DIVISION OF TANDY CORPORATION



All on one ROM. Truly the finest four programs
available for the Model 100 — guaranteed.

Try it for 30 days. If you aren’t blown away by the
excellence return it for a full refund.

The four best programs for the Model
100 all on one ROM. 32K of power with-
out using any RAM for program stor-
age. This is the PCSG Snap-In ROM
that just presses easily into the little
ROM socket in the compartment on the
back. You access the four right from the
main menu like built-ins.

Write ROM_ <~ the definitive word
processor for the Model 100. Function
key formatting or dot commands.
Search and replace. Library feature —
inserts words, phrases or whole docu-
ments into text from just a code. MAP
lets you see a picture of your document.
In all there are 60 features and func-
tions. No one ¢an claim faster operation.
FORM lets you create interactive forms
with~ on-screen prompts that you can
answer from the keyboard. Nothing else
for the Model 100 compares with the
features of Write ROM. Exactly the
same as the Write ROM sold as a single
program. Infoworld says it “makes the
Model 100 a viable writing unit ... sur-

passed our highest expectations for
quality and clarity.”

Lucid Spreadsheet: This is the one
PICO magazine says “blows Multiplan
right out of the socket” and Infoworld
performance rated as “excellent” and
said “makes the Model 100 compute.”
Gives you features you cannot get with
Lotus 123. Lets you build spreadsheets
in your Model 100 that would consume
140-150K on a desktop. Program gener-
ating capability with no programming
knowledge required. Variable column
widths. Includes find and sort with func-
tion key control. It’s fast, recalculates
like lightning. No feature has been taken
from the original, only new ones added.

Database: This is a relational data
base like no other. You can do every-
thing from mailing lists to invoices. No
complicated pseudo-coding, you create
input screens as simply as typing into
TEXT. You are not limited by size; you
can have as large an input screen as you
wish. Prints out reports or forms, get-
ting information from as many files as

(214) 351-0564

you like. Complete math between fields.
Total interface with Lucid worksheets.

OQutliner: Does everything that Think-
tank does on a PC but a whole lot better.
Includes a Sort for your headlines. Lets
you have headlines of up to 240 charac-
ters. Has cloning, hoisting and sideways
scroll up to 250 characters. Like Lucid,
this one sets a new standard for outlin-
ers. This is the way to plan and organize
your projects.

Present Lucid and Write ROM
owners can upgrade for $150. If you
have both it’s $125.

As usual PCSG sells the Super ROM
on a thirty day guarantee. If for any
reason you are not satisfied, simpl
return it for a full refund. :

We are excited about this produet.
Super'ROM gives the Model 100 the
true power of a desktop. No other multi-
program ROM has software that com-
pares. But don’t take our word for it. We
invite you to make that comparison
yourself. Priced at $199.95 on Snap-In
ROM.

Got stuck with somebody else’s multi-ROM?
We'll upgrade it for $150.
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