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They’re new in every sense of the
word. New in conception, new

in design, new in their ability to deliver
unprecedented levels of computer perform-
ance. After over 40 years of designing and
manufacturing computers, AT&T is proud
to introduce a whole new line of innova-

tive computers for business... AT&T
Computers.

MEET THE FAMILY

The 3B2, 3B5, and the AT&T Personal
Computer make up the new AT&T family of
flexible business computers.

The AT&T 3B2is one of the most
advanced super microcomputers you can
buy today. It packs all
the power of a much
larger systemin a
size small enough to
sit on your desk top.
This UNIX* System
V-based multi-user,
multi-tasking com-
puter can accom-
modate up to
18 terminals.

For larger

family gather- 2
ings, the i :
AT&T

3B5 mini-

computers make great hosts, because they
can accommodate up to 60 users.

And meet the new AT&T Personal Com-
puter. What makes it special is its ability to
combine high performance with excellent

graphics capabilities, an adjustable display
monitor, and non-glare screen. Its flexibility
allows it to operate as a stand-alone unit or
as part of an integrated computer network.
And its compatibility allows it to run most
popular business software, including most
available MS-DOS** applications.

THE FAMILY THAT WORKS
TOGETHER

One big advantage of AT&T Computers
is that when there’s work to be done, every-
one pitches in.

Each family member works together in a
coordinated system, making tasks easier

“UNIX is a trademark of AT&T Bell Laboratories. **MS-DOS is a trademark of Microsoft Corporation.
©1984 AT&T Information Systems.



and users more productive. All AT&T

Computers are based on

our Information

Systems Architecture, an open, commuri-
cations-based structure that can accommo-

date and integrate
not only our
products, but also
those of other manu-
facturers.

Another reason

AT&T family members work so well
together is our unique PC Interface. It
bridges the MS-DOS and UNIX Operating
Systems, allowing you to use your PC as
part of a larger 3B network. Several PC

users can thus share

between terminals, workstations, and com-
puters of all sizes. This local area network
allows you to connect departments, build-
ings, industrial parks, or even campuses.
And gives you fast response time and cen-

tralized admirustration

and control.

Regardless of the equip-
ment you might own or

‘——h.

acquire, with AT& T Computers it will
be like one big happy family.

BUILT-IN RELIABILITY AND SERVICE

Judging by the way they’re made and
cared for, this family will be around for gen-

erations. AT&T Computers

peripherals and files meet the toughest design
stored on the central standards and most rigorous
3B2 machine. testing procedures.

Yet another reason And should you ever
AT&T Computers are require service, we offer
such a close-knit family around-the-clock mainte-
1s our UNIX System V nance, and one of the indus-
Operating System, try’s largest service forces.
developed by AT& T For more information
Bell Laboratories. It’s call your AT&T Information
an operating system so Systems Account Exec-

flexible, it’s rap-

utive or 1 (800) 247-
1212. Then make

idly becoming an =~ o

industry stan- arrangements to
dard. And e 4 ! b o meet the family: the
because UNIX 1°4° ‘A-A-4\ | 3B2, 3B5and the
software is A AT&T Personal
upwardly E ====== 2 Computer. When
compatible, it comes to meet-

ing your needs, AT&T Computers couldn’t
be more corpatible.

AT&T INFORMATION SYSTEMS.
WHEN YOU'VE GOT TO BE RIGHT.

3B2 software can run on 3B5 computers,
thus protecting your investment and elimi-
nating costly and time-consuming retraining.

THEY GET ALONG FAMOUSLY
WITH MOST EVERYONE

AT&T Computers get along so well with

each other, they can’t help but get along —

with just about everyone else. The AT&T Ko

Information Systems Network links AT& T e - —— AT&T
Computers with those of other manu- e e —

facturers. It’s a flexible, cost-efficient link



| THE GREAT
UNKNOWN

Thz great new personal color comouiter
that nobody knows abo.it

Yet.

It's the next step in the evolution of per-
sonal computer tech:nology, not just another
zopy of the IBM™ PC.

Tha Leading Edge PPersonal Color Ccm- .
outer is far faster [50%) end compatible with '
all industry-stancarc soware (like Flight
Simulator, Lotus 1-2-3 L=ading Edge™ \Wwerd
Processing, dBASE 1l Nutshell,” etc); carves
standard in color witl 256K (expandable to
540K). Iacludes all the software you need -0
zet up ¢nd running instantly (MS DOS and
SWBas ¢): and it's fully covered by a mind-
2asing full-year warranty backed by a nation-
wide network of service centers—yet sells for
“ar less than computers tat give you far less:
$2.995 complete. ($3.99% with 10 Megakye
Hard Disk).

The Leading Edce
Persone! Color Compuuter

Always buy the bes: regardless of zcst.
Evenit its cheape”
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SETH R. ALPERT

EDITORIAL

WHEN EASY B

HRASFES like “ease of nse  and
user friendlv” have hecome slo
gans of a new futh that beheves
vast new markets will open up to anveone
who can provide softwace and hiardware
that even neaphyites can readhly nse Cer
tainly there 1§ some trath ro this renet
and indeed products are becoming more
and more accessible, wirh very sigmh
cant commercialb impheations
There 1s something somn herc,
however. that troubles me. and T woold
like to share it with you Muking prad
ucts easter 1o use s st fine, b th
rush to apply a sugar coating ironnd the
hitter pill of having to learn something
new. many companies are neglecting
those of us who are not computerphobes
The problem is that the sugar coanng
that makes microcomputing easier [0
swallow for the new user tends o hoke
more sophisticated users
Many of the new easy
gmickly run out af steam after vour first
hlissful enconnter. For cxample how
easy 1s it really to nse o ward processor
that won't do a hangig mdent when
vou need 117 Or a pa kage vhose Incn
mentation requires vou towadc through
100 pages of introdoction starting with
what a floppy disk s when ol vou want

ise prodners

1o know is how 1o configure the system
and get started? On omputer that
comes without a techmical reference

manual when you o
hardware?

11w get anto the

Ease of use 1s important of course byl
the real name of the game s productio
ry. And prodnctviry  which as what

ECOMES HARD

those of us who have been around com-
puting for a while are really after—can-
not be obtained from products that have
no real substance. Naturally, measuring
the difficulty of learning and using a
product is part of measuring how much
it increases one’s productivity

Please do not conclude that [ am some
sort of Spartan purist or computing he-
man who objects to using products that
mere mortals can understand. Far from
it 1 am just as lazy as the next guy.
Friendly products are Just fine, but they
must remain friendly as the user pro-
gresses up the learning curve. And if new
hordes are brought into the micro-
compiting fold by the hype generated by
such products, so much the better. Soon-
er or later though, many of today’s new-
comers will find that the products they
learned on are like cars with undersized
engines—fine for beginners but madden-

ing when you are ready for the thrill of

the open road

As anocther case in point, constder the
increasing use of menus 10 make solt
ware casier to use. When vou first begin
using a product, menus perform a func
tion similar 1o that of training whecls for
someone learning 1o ride a bike. Simply,
they keep vou from falling on your face
But as vour skills and product familiar-
ity grow, there comes a time when they
inhibit more than they help. You just
can’t go as last or corner as smoothly
while the  training  wheels still
attuched

The smartest sottware developers rec-
oguize this and build short cuts such as
macro facilities or command languages
mto their menu-driven products. By do-
mg so they serve all users, front novices
10 experts.

Ultimately, of course, there is a con-
Micr between case of use and power-
you really can’t have it bath ways. Nev-
ertheless, T hope that some vendors will
remember (0 give sonte substance as well
as accessibility 1o their products: that is,
that they will try to maxinmize the pro-
ductivity they ofter the buyer. And 1
hope that others will remember that, as
the large number of WordStar fanatics
soeloguently attests, many of us are will-
ing 1o daa little work and learning if the
capabilities provided by a product war
rant Lhe effort

are

VE
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In these modern times. you have
to go all ot to stay ahead of the
competition. Anc geing with our
up-to-date Silent/Scribe printers
can help keep yau there; because
Silent/Scribe quiztly goes about your
business reports letters. charts and
graphs, waile yoa quietly go about
your business.

Unruffled. Und sturbed. And
assured that the etter you signed on
the first day of the month and the
final monthly report will both have

Ry

®

the same crisp high-guality look.

All Silent/Scribe printers feature
snap-in long life ribbon cartridges.
easy-to-use controls, and Legic/Card
interfacing to fit virtuaily any
computer.

And they come in a variety of
models to fit your specific needs
and budget.

Call us today and discover
how going quietly can quicxly
get you ahead.

Outside California: (800) 4-ANADEX

In California: (800) 792-9992
Copyright 1984 Anadex. In¢

Circie No. 13 on Free Information Card

“ RNAOEX . .. wu b printers.

ANADEX, INC. « 1001 Flynn Road ¢ Camarillo, CA 93010 ¢ Tel: (805) 987-9660 « TWX: 910-494-2761
ANADEX, LTD. » Weaver House. Station ®oad » Hook. Basingstake. Hants RG27 3JY, England » Tel: Hodk {025672) 3401 « Teiex: 858762 ANADEX G
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I have just finished reading your re-
view of the Chameleon Plus in your June
84 issue. I thought it was a very fair re-
view, but there were some inaccuracies I
would like to point out.

The author states that the documenta-
tion does not provide pinout for the seri-
al or parallel ports. The users’ manual
provided with the computer contains di-
agrams of these pinouts in Appendix E.
The author also stated that no instruc-
tions were provided for disconnecting
the ““chirping sound” emitted when the
Leys are pressed. The users’ manual (Ap-
pendix L-Options) gives very clear in-
structions for altering the keyboard tone
(or turning it off altogether). Mr.
Rubenstein went on to state that the

|
‘ Leadin’ Lizards
|

Chameleon would not run IBM BASIC

or BASICA programs. After having re-

charge by sending in the certificate), 1
have had no problem running any of the

ceived my GWBASIC (aquired free of I

ETTERS

IBM BASIC programs which I have
come across, including an IBM dealer
graphics demo. Finally, in regard to the
problem with display in Supercalc 3, 1
had similar problems when I first pur-
chased my system. I found that using the
same Option program mentioned above,
I simply had to change the video setting
from color to b&w. I have since used
SuperCalc 3 extensivly and have had no
further problems. I agree with Mr.
Rubenstein that the technical documen-
tation provided with the Chameleon is
very poor in regard to customizing or
upgrading the system, but overall it’s a
good buy, almost completely compatible
with the IBM PC I use at work.
—JERRY RUSSELL
Colorado Springs, CO

One More Driver, Sanyo

I was very interested to find Bill
Barden’s column on the Sanyo MBC-
550 computer in your May 84 issue. |

agree with much of his analysis of the
system and would like to add a couple of
points that he missed.

Bill must have used a dual-drive ma-
chine because, if he had tried the single-
drive 550, he might have noticed that the
beast will not recongnize B: as a “logi-
cal” drive; i.e., when you tell DOS to

| copy A:FILEEXT to B:FILE.EXT,

you should be prompted to swap disk-
ettes in the drive to complete the copy
procedure. This can put severe limita-
tions on the serious user who only
bought a single-drive system. Needless
to say, I have purchased a second drive.
Which brings me to my next point. As
Bill noted, there exists a dilemma for the
single-drive owner: Do you buy a single-
sided drive with the exira software for
$399 or get a double-sided drive sans
software? | took an alternative ap-
proach, purchasing a TEAC drive from
a mail-order outfit and saved some mon-
ey over what the Sanyo dealer was offer-

J

The comp

|

i

ufer monitor so ingenious,

if you're torn between buying ¢ dedicated monitor and making do with your
regular TV, there's a smarter alternatdive. The General Electric Monitor/™V.

First and foremost, it’s a computer monitor.

Compatible with all major conrouter brands, it combines these advanced
features to sharpen text and grapl ¢s and deliver a display that's easy-on-the-eyes:
Direct and split video inputs; 320-lin2 resolution via a comb filter; plus a computer
grade, .5mm-pitch Neovision™picture system.

For the name of your nearest dedler, call The GE Arswer Centerinformation Service, 1-800-626-2000D.




ing. If you don’t want the software,
which I can live without, you're better
off going that way. Overall, I agreed
with the conclusion that for the money,
the system is fine. To do any serious
work with it, however, plan on buying
the second drive.
—RIcKk EMERLING,
Poughkeepsie, NY

When the Big Blunder, the Smalltalk
I feel I must comment on your item
“Smalltalk Goes OEM” (August 84).
Beware! Xerox has said before that they
would ‘‘release’ the Smalltalk
language—but they have a peculiar way
of using the word that bears little resem-
blance to the more normal usage.
Smalltalk was intended as an easy-to-
learn yet powerful language for the
masses, but Xerox has forgotten this au-
dience in favor of the high-priced office
automation and CAD/CAM markets. It

been taken “‘out of contest” by so many
but that the powerful object-oriented
programming metaphor pioneered by
Alan Kay has been all but ignored. For
instance, if Apple had included another
128K of RAM and another 64K of
ROM containing the Smalltalk-80 byte
code interpreter in the Macintosh, we
could have had a system worth the price
they are charging and not an overpriced
toy. Instead, all we get is another version
of Microsoft’s.drivel BASIC (taking up
user RAM at that).

Smalltalk is the best general purpose
language yet invented. It is user extensi-
ble like FORTH and LISP but has the
readability of Pascal. Its objects are su-
perior to ADA’s packages or
MODULA'’s modules. It is light years
beyond BASIC; what a pity it will proba-
bly never be seen by the audience origi-
nally intended for it.

I am forming a Smalltalk-80 NON

is a pity that the mice and windows have | Users’ Group for all of us who will prob-

ably never see the language of our
dreams.

Apple has had an OEM licence for
over 2 years and has had internal imple-
mentations on LISAs for almost as long,
why they didn’t use them is beyond me.

—James W. Bisso
Collinsville, IL

Knowledge Manager Can

Just a note to thank you for the cover-
age you gave our Knowledge Manager
integrated software package in John
Light's article, “Helping Managers
Manage” (July 1984).

I thought you might be interested to
know that the article erred in one re-
spect. In the chart on page 54, it showed
that the Knowledge Manager does not
have the capability to review cell defini-
tions on screen, a capability that it most
empbhatically does have.

-SCcOTT D. PALMER

Lafayette, IN

Simulated Monitor/TV Pictu @

indofp

Secondly, it’s a first class TV.
Flick a switch and these same advanced electronics give you an
outstanding TV, with a nigh-contrast picture and rich, true colors.
And you getal this for about the same price as an ordinary
monitor. Another piece of ingenuity we thought you'd appreciate.

We bring good things to life.

@ 1S A TRADEMARK OF GENERAL ERECTRIC C
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MacApplications

» When Apple announced the Macin-
tosh, back in January, it proudly de-
clared that over 100 third party software
houses were developing software for the
system. So far, there is little beyond
Microsoft’s Multiplan spreadsheet and
EASIC language

Recognizing the problem, Apple is
running three-day seminars (cost $500)
to help independent sofiware developers
prepare application software.

Apple predicts that at least 50 ap-
plication packages will be available by
this fall, including Apple’'s own Mac-
Draw, MacProject, MacBasic, Mac-
Pascal. MacTerminal, and an assem-
bler/debugger.

Delays appear to be because develop-
ers, still unsure about Mac’s future, are
waiting and watching. The success of
Mac in business environments is still a
big question.

Secondly. Mac is an entirely new sys-
tem and developers are not used to deal-
ing with icons, mice and pulldown
menus. Although Mac has 400 ROM
calls to make this task easier, learning to
use these routines still takes time. Fur-
ther, the development tools from Apple
are based on Pascal, but most developers
are used to working in assembler and C.

And last. only 83K of RAM space is
available for application programs. Be-
cause the 68000 is word-oriented rather
than byte-oriented, like the 8088s it
makes a less efficient use of memory.
The result is that programmers have to
devote considerable time and effort to
compress code into the limited memory
space. I otus Development Corp., which

had promised to introduce a version of 1-
2-3 for the Mac, has said that it will hold
off until the 512K Mac becomes avail-
able some time next year. A cancellation
is reported to be coming from Cullinet
Software, which had previously an-
nounced its intention to develop a Mac
version of its IDMS/R database system,
used on mainframes.

Microsoft had promised to release
Chart, File and Word implementations
for the Mac last March. It has now slat-
ed the release for fall. Mac versions of
pfs:File and pfs:Report were promised
by Software Publishing for the second
quarter, but they also have been pushed
back to the fall. And BPI Systems Inc.
has delayed introduction of four ac-
counting and three personal productivi-
ty packages previously announced.

MSX—Where Are You?

» Microsoft’s MSX operating system
for home computers is beginning to gain
acceptance in Japan and Europe. In Eu-
rope, M. V. Philips is expected to intro-
duce an MSX machine in time for
Christmas. In Japan, over one-quarter
million MSX machines have already
been sold by such companies as Pana-
sonic, JVC, Sanyo, and Hitachi.

The Japanese have not begun selling
MSX machines in the U.S. for two rea-
sons: First, the Japanese machines are
game oriented, have small amounts of
memory, cassette storage and 1/0. Sec-
ond, they cost more than the Commo-
dore 64, which has a very high ratio of
relative performance to price, a low-cost
disk drive option and excellent software
support.

The expectation is that several Japa-
nese companies will introduce MSX-
based systems next spring. However,
they will be different from the MSX ma-
chines selling in Japan. They will have
disk drive options, 64K of RAM and
1/0 expansion. They are also expected
to have facilities for working with elec-
tronic home appliances (such as stereos
and videodisc players) and for mixing
video and data on the TV screen. Users
will be able to record from a video cam-
era, mix computer action graphics, and
add titles to the video scene.

MSX is designed for a Z80-based sys-
tem with specific video and sound con-
troller ICs. The Japanese are currently
working on developing a single chip that
integrates the three functions plus the
MSX operating systern ROM. This is ex-
pected to reduce substantially the manu-
facturing cost of the MSX-based com-
puters. The likelihood is that such a
system will contain no more than three
or four ICs and will eventually be inte-
grated down to a single IC.

No Homes for
Orphan Computers

» The New York Times reports that,
since the beginning of the year, sales of
home computers retailing under $1000
have been 20 to 30 percent fewer than
they were last year. Toys R Us, one of

the largest mass merchandisers (170
stores) of low-cost home computers and
video games, reported that revenues for
these items had declined 16 percent from
last year’s level.

Among the big three manufacturers in
home computers (Commodore, Atari
and Coleco), Atari last year lost over -

Computers & Electronics



$500 million, cut its employees from
7000 down to about 1000, closed several
of its plants, and was dumped by Warner
Communications (see story on Jack
Trameil that follows). Coleco, still hang-
ing in there, has also had employee cut-
backs. Franklin Computer, another
large producer, which recently began
selling systems via mass merchandisers,
has filed for Chapter 11 protection after
laying off 75 percent of its workforce.

Rumors & Gossip

» A new wave of low-power, light-
weight PC compatible portables, for un-
der $1000, is expected from Sharp,
Epson, Sanyo and Pansonic early next
year.... Rumors are circulating that
Tandy is getting set to carry systems of
other manufacturers in its Radio Shack
stores. Most likely they will sell products
from the Far East . ... At least one sys-
tem compatible with the Apple Macin-
tosh is expected from the Far East next
year. ... AT&T may begin selling its
new personal computer line via its 900
Phone Center stores . . . . Sony, we hear,
is readying a 5-megabyte version of its
3Y%," floppy disk drive for introduction
before the end of 1985 . . . . Sony says it is
developing a “universal medium” capa-
ble of working with both laser and mag-
netic recording drive systems.... and
Philips is rumored developing a magneto-
optic medium with a 2" diameter.

Random News

» With Osborne Computer’s Chapter
11 plan approved, the company is back
in business. It is likely to sell off approxi-
mately 4000 Osborne Executive porta-
bles currently in inventory, mainly in
Europe, where Osborne is still very pop-
ular. Tt is also expected to produce three
new products this fall, one an IBM PC
compatible . . . . Alexander Haig, for-
mer Army General, Secretary of State,
head of NATO and Richard Nixon advi-
sor, has become a director of Commo-
dore International. Is that what Jack
Tramiel, former Commodore president,
meant when he said that ‘‘business is
war?” . ... Computerland, the largest
chain of computer retail stores, has
dropped the Digital Equipment Corpo-
ration Rainbow and Professional per-
sonal computers after a year of “‘lacklus-
ter” sales.... “Trintex” is the name
chosen by IBM, Sears Roebuck and CBS
for its new videotex joint venture.

Is the 3'/,” Floppy
Now a Standard?

» The 3" microfloppy appears to
have attained the status of a standard.
The drive makers and OEMs currently
using it far outnumber the users of 3”
and 3'," microfloppies.

If, as rumored, IBM adopts the 3Y,"
drive for its next generation of PCs, the
3Y%" will definitely be home free. Apple
and Hewlett-Packard have recently
adopted the drive Sony introduced in
1981 and still manufactures along with
Tandon, Shugart, Alps Electric, Epson,
Mitsubishi and Teac.

IBM had introduced a 4" microfloppy
drive in 1981 but withdrew it from the
market last year. The 3” microfloppy is.
proving very popular in several current
products that are being developed in the
Far East.

Jack Is Back!

» Jack Tramiel, founder and former
president of Commodore, is doing it all
over again! Back in 1976 he took over a
company called MOS Technology. MOS
was in financial difficulties as a result of
a patent infringement suit and limited fi-
nancial resources. But the company was
manufacturingan IC called the 6502 and
a single-board microcomputer called the
KIM.

The president of the company, Chuck
Peddle, had designed both the 6502 and
the KIM and also had developed an inte-
grated microcomputer prototype called
the PET. Despite its terrific products
MOS was close to shutting its doors for
good. At that point, Tramiel bought
MOS for a song and merged it into Com-
modore, and we all know what happened
afterward.

Last January, Tramiel resigned from
Commodore after a dispute with the
chairman of the board (and chief stock-

holder) and founded a home-computer
company, Tramiel Technology. He
staffed it with executives from his old
company: his sons Gary, Sam and Leon-
ard; Gary Sommers (former head of the
Commodore Technology Group); Don
Richards (former Commodore presi-
dent); Joe Spitari (former Commodore
manufacturing chief); John Feagans
(former Commodore software director);
and several other key Commodore
people.

Now we learn that Tramiel has mas-
terminded another takeover coup, ac-
quiring no less than Atari. Warner Com-
munications, Atari’s parent company,
after struggling for the last year and a
half to stem Atari’s huge losses ($538
million last year), decided to unload the
home-computer and game division and
keep the arcade game and telecommuni-
cations divisions.

Warner received no cash for Atari. In-
stead it got $240 million in long-term
notes and a 32 percent interest in the new
venture. In effect Atari cost Tramiel
nothing.

Tramiel is expected to put about $100
million in Atari, most of it coming from
investors, and to revamp the company
completely, as he did many times at
Commodore. Tramiel built up a reputa-
tion for being an aggressive cost-cutting
president. At Commodore, he initiated
price-cutting wars that caused most of
Atari’s problems and drove companies
like Texas Instruments, Mattel and
Timex out of the home-computer
business.

The question now is who will Tramiel
be gunning for this time? Will it be his
old company, Commodore, or the likes
of IBM and Apple? Tramiel moves

| quickly; I am sure we will know the an-

swer by year-end.

Laps Are Waiting

» The sales of lapsize machines are
predicted to increase fourfold over the
next year; but whose? The Sharp 5000
and Teleram Bubble memory systems
are rumored having poor sales and
Tandy says that owing to soft sales of
their lapsize portable, they do not plan to
introduce an upgraded replacement this
year.

Further, Convergent Technology, af-
ter 10 months of disappointing sales of
its Workslate lapsize has suspended pro-
duction of the unit. o
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Introducing the most powertul

The new IBM
Personal Computer AT.

Hold on to your hat.

The new IBM Personal Computer AT (for
Advanced Technology) is based on the advanced
80286 16-bit microprocessor. This remarkable
computer will run many of the programs written
for the IBM PC, up to three times faster. You'll be
able to recalculate large spreadsheets in seconds
and retrieve files in a flash.

It’s got the power (and price) to surprise you.
In many ways.

Compatibility. expandability,
networking too.

With the IBM Disk Operating System, the IBM
Personal Computer AT can use many programs
from the fastest-growing library in the personal
computer software industry.

The IBM Personal Computer AT is also available
with up to 3 million bytes of user memory to run
multiuser; multitasking operating systems such
as XENIX™, Volume upon volume of information is
available at your fingertips. You can customize
your system to store up to 20.000 pages of infor-
mation at one time. And its keyboard helps you use
all of this computing power more easily.

This new member of the IBM PC Family is a
powerful stand-alone computer that can also be
both the primary file server and a station on your

network. With the new IBM PC Network (which is
s0 easy to connect you can do it yourself). the

IBM Personal Computer AT Specifications

User Memory Diagnostics
256KB-3MB* Power-on self-testing*
Microprocessor Parity checking*
16/24-bit 80286* CMOS configuration table with
Real and protected modes* battery backup*
Auxiliary Memory Languages
1.2MB and 360KB diskette BASIC, Pascal, FORTRAN

Macro Assembier, COBOL, APL
Printers
Supports attachment of serial

|

|
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|

I

|

|

|
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i drives*
| 20MB fixed disk drive*
| 4L.2MB maximum auxiliary
!

|

|

|

|

|

|

|

|

|

|

|

|

memory* and parallel devices
Keyboard Permanent Memory
Enlarged enter and shift keys (ROM) 64KB
84 keys Clock/calendar with battery*
10-foot cord* Color/Graphics

Text mode

Graphics mode

Communications

RS-232-C interface

Networking

Operating Systems High-performance, high-capacity
DOS 3.0, XENIX* station on the {BM PC Network*

*Advanced Features for Personal Computers

Caps lock, num lock and scroll
lock indicators

Display Screen

IBM Monochrome and Color
Displays

IBM Personal Computer AT can share information
with IBM PCs, PC/XTs and IBM Portable PCs.

Get a hands-on, hats-off
demonstration.

The new IBM Personal Computer AT has the
power. compatibility and expandability many PC
users need, at a very appealing price.

For more information contact your authorized
IBM PC dealer, IBM Product Center or IBM
marketing representative. For a store near you
call 1-800)-447-4700. In Alaska or Hawaii call
1-800-447-0890. T == =°
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personal computer IBM has ever made.
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Littie Tramp character licensed by Bubbles Inc.. s.a.
XENIX " is a registered trademark of Microsoft Corporation. R
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LES SOLOMON ON

COMPUTER HARDWARE

LIMITED ONLY BY YOUR

IMAGINATION

URING the past few months, I
D have been hearing stories about

which manufacturer has sold
the most microcomputers.

Some say Commodore, some say Ap-
ple, while most feel that Sinclair takes
the prize. In fact, it was a Sinclair propo-
nent who boastfully said to me, “There
are more Timex/Sinclairs gathering dust
in closets than some manufacturers have
made.” It was his pride in the statement
that bothered me—and resulted in this
column.

The idea that all over this country
there are unknown thousands of low-
cost unused computers sitting in the
dark, doing nothing but getting old, is
sad.

When I ask, “Why don’t you use this
still workable machine?”’, the answer
most often given is, “It is not powerful
enough for my present needs.” The sec-
ond most popular answer is ‘I have out-
grown it.”

So there they sit, digital computers,
some more powerful than the ‘“large”
systems used just a couple of decades
ago, rusting away in the dark. Surely,
there must be something we can do
about this waste.

If you really have no further use for
the computer, first make sure that it still
works and that the documentation is still
available; then donate it to a school that

could put it to good educational use. Not |

only will you feel good knowing that you
have helped some children, but also
| think of the tax deduction next April!
In my July 1984 column, I discussed
both data-line and memory-mapped
I/0. 1 mentioned that systems with
data-line I/O and 8-data and 16-address
lines (typical of the low-cost Sinclairs)
could handle up to 256 1/0 ports, while
systems with memory-mapped 1/0
could cope with up to 65,536 ports.
Now, if you have a working system,
all you need is a low-cost hardware inter-
face that plugs into the bus, the same
way you interface with printers,
modems, other terminals, more memo-
ry, disk interface, etc., via the I/0 ports
(several companies sell such items).
Consider what you could do with 256

1/0 ports besides connecting them to a
printer or modem! Remember that BA-
SIC is built into most of these small ma-
chines, and all you need do is couple the
computer to a TV receiver to write, de-
bug, and check program operation.
Once you get the program running, you
no longer need the video display.

Just for openers, how about control-
ling air conditioners, heaters, watering
devices, dog feeding and the many lights

around a house or apartment or turning
on the coffee pot in the morning just be-
fore you wake? How about keeping an
“eye” on intrusion, fire, smoke, and wa-
ter sensors. What about robot control, if
that’s what you’re into? How about al-
most anything that can be done by dedi-
cated controller?

Its Greased Lightning Time

Just when we thought that semicon-
ductors had reached their ultimate oper-
ating speed, along comes something to
jar us again.

Before we get to speed, let’s take a
look at some fast time intervals. First,
we have the old standby microsecond—
(10— °) one millionth of a second. The
next is nanosecond—(10—?°) one bil-
lionth of a second. It is followed by pico-

second—(10—'2) one trillionth of a sec-
ond. The current fastest is femtosec-
ond—(10— %) one quadrillionth of a
second. Note that each step is 1000 times
faster than its predeccesor.

Now be prepared to read about GaAs
(gallium arsenide) logic. This new tech-
nique allows a 100-ps gate delay and a I-
ns access time for a static RAM. Anoth-
er “el rapido” characteristic is a typical
length of 150 ps for rise and fall times.
Such fast goings-on allow for clock rates
up to 4 GHz (yes, that is 4 GHz—4000
MHz!).

To give you an idea of how fast a pico-
second goes by—light, traveling at ap-
proximately 186,000 miles per second,
in | ps will travel a mere 0.02".

Farad Power

Down in Lancaster, PA, RCA has
found a novel way to maintain data in a
CMOS RAM without the use of batter-
ies in their APT terminal.

They use a Matsushita EECWS5RS5-
D105 Gold Capacitor having a value of 1
farad (yup, 1 million microfarads) at 5.5
volts to deliver power to the RAM. As
long as operating power is supplied to
the host system, the capacitor is trickle-
charged. When charged, the capacitor is
guaranteed to maintain the CMOS
RAM for at least 48 hours after the host
is disconnected from the ac power
line—although an RCA spokesman
claims that typical data maintenance
time is much longer. When the line pow-
er is removed from the host system, the
CMOS RAM chip-select is disabled, so
the CMOS RAMs “float” in their high-
impedance state.

This state-of-the-art 1-farad capacitor
is 1.7" wide, 1.3" high, and 0.5" thick. A
3.3-farad device is also available with ap-
proximately the same dimensions.

If you want to know just how much a
farad is, take a look at the largest-valued
capacitors in your computer or any oth-
er power supply. You will usually see
these capacitors expressed as so-many
thousands or tens of thousands of
microfarads. Remember that one
microfarad is only one-millionth of a
farad. o
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WHAT WOULD YOU SAY

TO A NEW LAP-SIZE COMPUTER
1

WITH S5EXY GOOD LOOKS
LIKE THE APPLE lic AND
BONE CRUSHING POWER LIKE
THE $3000 H-P PORTABLE,
ALL FOR $9957?
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Of course you want it.
The Epson” Geneva:™ A full-function, battery
powered lap-size computer with 64K of memory, an 80
character 8-line screen, a big, responsive keyboard,
cassette storage, plus four powerful, popular pro-
grams on ROM capsules, all included free.
All Epson quality. All for $395.
Now that's technology.
Ifthe Geneva is small where it counts, it is
al=o big where it counts. In software, you get the
big advantage of a uni Versa/ operat/ny system—
= CPIM" And to
| start you off at
freeway speed, the
Epson Geneva
™y comes complete
- " with WordStar"
 Also included

7 : s >
Y= a0 2o BS B W )
..rA = D IS (] (=]

/! is Portable ‘ ™ ‘x _ c: o _i _N
{ Calc, an ' '
electronic g s R,
spread-
sheet, Portable Scheduler,
and Microsoft" BASIC.
Want more?
The Epson Geneva offers a

coaplete collection of advanced,
batery-powered mini-peripherals.
Customize your perfect computer




system with a direct zonnect modem, an extra 120K of
RAM disk memaory; a 320K 3" disk drive; theres even
an amazing four peund 8Q-column printer.

Here's the best paut.
When you put ao Epson
Geneva anc every one of

these peripherals in‘o
one brefcase, you
have a camplete
computer system
for 3 theusand
dollars less than

© - where other powverful
portables begin.
N e b RETURN 3” - e Epsan Geneva. You know you want it,
- sc when are you going to get it?
(e = TR For the name of your nearest Epson
Pl U meww ¥ dea'er; call '800) 421-5426. In CA, call

(213) 539-9140.

Epscn, Apple, WordStar, CP/M, and Microsoft are
egistered trademarks of Epson Corporation, Apple
Corrputer, Inc., MicroPro, Digital Research, and
Miz-osoft Corporation, respectively. Genevais a
srademark of Epson America, Inc.




covered the basics of electronic ana-

log computers and presented a
method of using a personal computer
equipped with joystick ports as a digital-
ly simulated analog machine. In this in-
stallment, I'll explain additional ways to
develop programs that employ analog in-
put methods similar to those of analog
computers. First, let’s examine a futuris-
tic analog-digital Aybrid microcomputer.

I n Part 1 of this two-part column I

An Analog-Digital Microcomputer

Just as a microprocessor CPU can be
etched onto the surface of a single silicon
chip, so can a single-chip hold an analog
computer. Indeed, in the past five years
several companies have taken major
steps in this direction by producing sin-
gle-chip analog circuits capable of per-
forming basic arithmetic operations.

Among the most powerful of such
chips is Analog Device’s AD534. This
10-lead chip adds, multiplies, divides,
squares, extracts square roots, computes
percentages, and generates sine func-
tions! The highest-quality AD534 per-
forms these functions with an accuracy
of +0.25 percent.

Like a digital microprocessor, the
ADS534 must be properly programmed
to perform a particular mathematical
operation. A typical way is by connect-
ing various resistors between some of the
chip’s leads and rearranging intercon-
nections between other leads.

Many microcomputers are perma-
nently dedicated to a single task by un-
changeable microcode stored in an on-
chip ROM. Likewise. most AD534
chips are externally hardwired for a par-
ticular application. There is no reason, at
least theoretically, why a chip with the
capabilities of the AD534 cannot in-
clude an array of analog switches and a
decoding matrix. This would permit var-
ious operating modes to be selected by
closing and opening the relevant analog
switches.

The control signal for an analog pro-
cessing chip would correspond to the
machine language microcode of a digital
microprocessor. Indeed, control codes
could be stored in a RAM and cycled to

16

the analog processor chip at a rate deter-

FORREST M. MIMS Ili

THE COMPUTER SCIENTIST

ANALOG TECHNIQUES FOR
DIGITAL COMPUTERS I

mined by an external clock circuit. The
result would be a true stored-program
hybrid analog-digital microcomputer.

Several years ago 1 made a prelimi-
nary design for a single-chip hybrid mi-
crocomputer. Thus far, however, I am
unaware of a commercial version,
Though a hybrid microcomputer would
be less accurate than its digital counter-
part, it would be considerably easier to
program. Moreover, it would possess all
the problem-solving advantages of tradi-
tional analog computers.

[ intend to continue designing a true
hybrid microcomputer in anticipation of
its commerc1al manufacture ln the

Fig. 1. ADVIP collector program.

meantime, as demonstrated in Part 1, it’s
possible to gain an appreciation of the
advantages of such a machine by devel-
oping, for personal computers, BASIC
programs in which variables are entered
via analog controls.

To distinguish them from convention-
al BASIC listings, I label such programs
ADVIP routines (4nalog-Digital Vari-
able Input Program). While the advan-
tage of ADVIP methods are well-known
to engineers who use computers profes-
sionally, comparatively few ADVIP
programs have appeared in magazines
aimed at users of home and business per-
sonal computers

The ADVIP Advantages

[raditional methods of analog input
can greatly simplify numerical problem
solving with a personal computer. For
instance, it’s often easier and faster to
change variables by simply rotating a
knob than by keying new numbers into a
keyboard

Moreover, in many applications ana-
log input methods encourage computer
users to experiment wnh the effects, on a

previously programmed equation, of
changes in both minor and major vari-
ables. This permits a more natural and
intuitive approach to creative problem
solving.

As a long-time analog computer en-
thusiast, I'm convinced many unantici-
pated applications will be developed by
computer users and programmers who
add an analog input capability to their
machines and begin using ADVIP pro-
gramming methods. Even non-program-
mers might eventually be able to exploit
the advantage offered by an analog input
panel as suitable ADVIP software is de-
veloped and made variable.

Analog versus Digital
Problem Solving

Assume you're planning a solar col-
lector panel that must have a surface
area of exactly 32 square feet. Also as-
sume you have plenty of suitable build-
ing supplies in many different shapes
and sizes. How can you best use a com-
puter to help with the design of the
panel?

A typical approach would be to write
a program that prints a table giving al/
possible combinations of length and
width that provide a total surface area of
32 square feet. Here’s one solution in
BASIC:

10 'SOLAR COLLECTOR

(TABLE) 1
20 CLS l
30 PRINT ™ X", " y® l
40 PRINT
50 FOR Y=1
60 X=32/Y
70 PRINT X,Y
80 NEXT Y

TO 32

When run, this program will show a
boring string of figures on the comput-
er’s monitor. You can use this table to
determine which of your existing sup-
plies best matches a pair of dimensions
that provides an area of 32 square feet.
First, however, you'll have to use a print-
er to make a hard copy of the table since
the first ten dimensions will be scroiled
out of sight by most standard computer
monitors.
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What’s the catch?

Yes, there is a catch. The
guaranteed lowest prices in
America on hardware and soft-
ware for your IBM and Apple
computer are now available

only to members of The Micro

Exchange™. But, the good
news is it costs only $25 to
join, and you can earn that
back plus much move!

Computerized
Bidding
The Micro Exchange™ is
linked by computer with a
nationwide network of sup-
pliers who are eager to bid on
your order. Through bidding,
we’re able to purchase products
for you at prices which are
yuaranteed to be the lowest in
\merica. Simply call the toll-
ree number, available to

1embers only, with the makes

1d model numbers of the

>ms you wish to purchase.

'e’ll handle the transaction

d arrange for the delivery of

ur merchandise right to your

orstep. All done

<

OUR
INCREDIBLE
GUARANTEE

If you find that any item
you purchased through
The Micro Exchange was
available at the time of
your purchase at a lower
nationally advertised
price, send us appropriate
proof of the lower price,
including sales tax, ship-
ping. and other charges,
within 21 days of your pur-
chase, and we will refund
the purchase price and the
merchandise is yours!

Call toll-free today to join...

e N\\CRO
EXCHANGE

pservic®

1-800-34M-ICRO

(in Florida Call: 1-800-33M-ICRO)
Ask for operator 23

ickly and effi-

Earn More Than
You Spend

You'll want to tell all your
friends and associates about
the guaranteed savings at The
Micro Exchange®™. And for
every new member you refer,
we’ll thank you by paying you
$10 cash! Not only will you
easily cover the cost of your
membership, but you can even
earn hundreds of dollars more
through this unlimited offer.

Hardware, Software,
You Nawme It.

We’ll furnish you with virtu-
ally everything you need for
your IBM and Apple system,
including products from these
leading manufacturers:

e Amdek ® Apple ¢ Ashton-
Tate ® AST * BPI ¢ Broderbund
¢ CDC e Digital Research

¢ Dow Jones ® Epson ® Hayden
e Hayes ¢ IBM e IUS ¢ Lotus

¢ MicroPro e Microsoft ¢ NEC
¢ Peachtree ® Quadram ¢ Rana
¢ Software Publishing ® Tandon
¢ Teac ® Tecmar ¢ Visicorp

ently so we keep

ou as a satisfied
member of The
Micro Exchange™.

r

Yes, | want to be guaranteed that I'm purchasing m
I hardware an(c)i Zof%rvaré at the absoluté loxcvest prgicesy M'Cl'OV_iS'Oﬂa Inc. -
| i America. 8663 Baypine Roo.d, Dept 23
1 Jacksonville, Florida 32216
|
|
|
|
|
|
|

Chargemy [ Visa 904 737-8400

[ Master Card [] Check or Money Order enclosed

Credit Card No.

Name

Expiration Date

Address___

City___
Telephone ( )

. State Zip

UV ——

Signature _
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A DIFFUSE REFLECTOR THAT
INTERCEPTS ENTIRE TRANS-
MITTER BEAM.

Fig. 2. An infrared travel aid for the blind.

Fig. 3. The optical radar range equation. \

Of course there are other ways to
solve this problem. Here’s one that’s
interactive:

10 'SOLAR COLLECTOR
( INTERACTIVE)

20 CLS

30 INPUT "What is the
length" ;X

40 PRINT "A panel "X
feet long must"

50 PRINT "be"32/X"feet
wide to give"

60 PRINT "an area of
32 square feet."

70 GOTO 30

When run, this program asks you to
specify the length of a piece of material
then informs you how wide the material
must be to provide the proper area.

While both these programs serve the
intended purpose, analog input dials and
ADVIP programming methods provide
a better, more flexible, approach. You
would dial one input to the required area
of the panel and then dial the other to
one dimension of a piece of material. The
monitor would then display both these
values plus the necessary second dimen-
sion of the material.

Any computer with analog joystick
ports can be used in this mode. Ideally,
one of the joysticks should be replaced
by a pair of potentiometers equipped
with suitable dial knobs. The basic idea
can be first evaluated with an unmodi-
fied joystick. Here’s one approach for
the PCjr (that can be easily adapted for
other machines);

10 'SOLAR COLLECTOR
(ADVIP VERSION)

20 SCREEN 1,0:COLOR 1

30 CLS:KEY OFF

40 LOCATE 10,10

50 PRINT "SOLAR
COLLECTOR PANEL"

60 LOCATE 20,10

70 PRINT "(DIMENSIONS
IN FEET)"

80 A=STICK (0):X=
STICK (1)

90 LOCATE 12,10
100 PRINT "COLLECTOR
AREA =" ;A
LOCATE 14,12
PRINT "GIVEN
LENGTH =" ;X
LOCATE 16,10
PRINT "REQU]RED
WIDTH ="

LOCATE 16,27
PRINT USING

"HHE HH#"  A/X
GOTO 80

110
120

130
140

150
160

170

Figure | is a screen photograph show-
ing a typical display provided by the
ADVIP program. Incidentally, the
PRINT USING statement in line 160
eliminates from the on-screen RE-
QUIRED WIDTH line floating digits
left over from prior calculations.

Though the ADVIP listing is longer
than the conventional programs, it nice-
ly demonstrates the simplicty of chang-
ing variables by means of analog con-
trols rather than via the keyboard or
under program control. The keyboard
approach requires on-screen prompts.
Preprogrammed variable changes may
provide more information than you re-
quire to solve the problem at hand.

More Advanced Problem Solving

Though these simple examples show
some of the advantages of entering vari-
ables by means of analog controls, the
technique can best be appreciated by
looking at more complex applications.
For instance, analog variable entry can
often be a fast and convenient way to
solve problems involving low-drag
sports car design, aerodynamic (rajec-
tories, fluid flow through channels and
pipes, mechanical stress, thermal trans-
fer and electronic circuit design. .

Recently | applied analog variable en-
try and ADVIP programming to a PGjr
to solve one form of the optical radar
range equation. This range equation al-
lows the design of a miniature travel aid
for the blind to predict its capability to
detect obstacles before the device is actu-
ally built.

This application is ideally suited for
analog variable entry. It also suggested
some possible application for the PCjr’s
infrared keyboard. Therefore, let's look
at it in some detail.

Designing a Travel Aid for the Blind

Figure 2 is the block diagram of one
kind of electronic mobility aid. When it
1s in use, an infrared emitting diode in
the transmitter emits a train of closely
spaced pulses. The infrared, whose
wavelength is just above the visible re-
gion of the spectrum (usually 880 or 940
nanometers), is focused into a narrow |
beam by a small lens. If the infrared
beam strikes an object, some of it is re-
flected back toward a detector installed
behind a second lens in the mobility aid’s
receiver. If the intensity of the reflected
infrared beam is sufficiently high, the re-
ceiver generates an audible signal to
notify the blind user that it has detected
an object.

The detection process in an actual aid
is usually more complex. For instance,
several transmitter diodes or receiver de-
tectors may be used to indicate the ap- |
proximate range to a detected object (the
target). In any case, in the design of an
infrared mobility aid it’s very helpful to
be able to predict the aid’s detection
range for various kinds and combina-
tions of infrared emitting diodes, detec-
tors and targets.

The variety of targets is immense but
most can be categorized as diffuse or
specular reflectors. Diffuse reflectors re-
flect oncoming lightwaves in a broad |
pattern; specular reflectors are mirror-
like and reflect oncoming radiation in a
beam having the same divergence
(spread) as the oncoming beam.

Most mobility aid targets are diffuse
reflectors with surface areas larger than
the transmitted beam’s cross section.
For these targets the detection range (R)
is given 1n Fig. 3.

Over the years I've successfully used
this and related range equations in the
design of several experimental infrared
travel aids, some of which are installed
in modificd eyeglasses and weigh only a i
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The Fallacy of
Working for a Living

ention a man who’s be-
come a self-made million-
aire and the world sits up

and takes notice.

You suppose he's either incred-
ibly lucky or a genius. Or both.
Thereby ruling this out for your-
self. But promising, nevertheless,
to work harder and longer.

As though hard work ever
brings anyone more than a good
living. Ignoring what you've
always known-—the power of
money to make money*—
because gou don’t know what you
can do about it.

Where, when, how
to invest

hat if I told you, though,
that mastering the process
by which money makes

money was easy— provided
you've gota good education, make
an above-average salary and are
willing to work about two hours a
week on your own good fortune?
That you could learn where and
when and how to invest, generat-
ing the kind of wealth you always
thought only a fortunate few could
accumulate. And that you could
start to dramatically improve your
financial future now with a free,
no-risk opportunity.

1 doubt if you'd really believe
me. Yet this 1s exact/v what you
can learn to do with our self-study

rogram Successful Investing &
oney Management (SIMM ).

Extraordinary profits

t took hundreds of thousands

of dollars to develop and

perfect our course and unigue
method of training people in the
art of acquiring wealth.

Of all our innovations, the one
I think most responsible for our
successful method is enlisting the
help of self-made millionaires like
Andrew Sarlos, who started with
$500 and built a multimillion
dollar investment group; and
Morton Shulman, best-selling
author and self-made multi-
millionaire.

[t’s no surprise, then, that
SIMM can teach you to take
advantage of opportunities that
seem to occur every few months
—as interest rates rise or fall, the

*Consider this. Anyone of 30 can retire with
over a million dollars. over a million. by
investing just $119 a month at 139, interest.

Hume Financial
Education Services

835 Franklin Court
Box 105627

Atlanta, Georgia 30348

HUME
October1984

value of the dollar goes up or
down—with the potential for
doubling or tripling your mone
as currencies are devalued, OPE!
raises or lowers the price of oil, or
military spending increases.
When interest was rising to
17%. don't you suppose you could
have done better, much better, if
you were one of the few who knew
how the system would react to
interest rates going as high as this?

Controlling $1,000,000

hat if you knew the poten-
tial of goingshort Treasury
bills while a high interest

situation was developing? Con-
trolling a million dollars with
each $3,000 T-bill contract.
SIMM teaches you to look for
these types of relationships.

You can expect situations like
this, when the signal is clear, the
direction steady, once, twice, per-
haps three or four times a year.
But they’re the icing on the cake,
the heavy-hitting, homerun part

" of the plan you'll develop with

SIMM.
The big breakthrough

e'd like to start you on the
road to success by send-
Ying you Lessons | and 2

FREE.

They'll show you how to in-
crease the money you have to
invest with certain surprisingly

No-Risk Enrollment Form

To: Hume Financial Education Services,
835 Franklin Court. Box 105627, Atlanta, Georgia 30348

YES I accept your invitation to evaluate Successful
Investing & Monev Managemen: for myself without

risk, or obligation to continue, according to the terms described
above. Please send me Lessons | and 2 FREE.

easy techniques that could give
you up to an additional $2,500 a
year to invest — without reducing
your standard of living.

Say your savings come to no
more than $5,000 a year. Invested
at 13% compounded daily, you'll
have $251,850 1n 15 years. But the
big breakthrough, your real
wealth multiplier, will come as
you learn to invest with other
people’s money.

Returns of 30 per cent

nvesting like this, using other

people’'s money, it’s possible to

raise your return on some
investments as high as 30 or 40
per cent. Here's an example.

Suppose a newly issued con-
vertible bond went from $1,000

—the issue price— to $1,170. Say
you bought the bond when it was
issued, 1nvesting $5,000 in five
bonds. Quickly, you'd have had a
profit of $850.

But with SIMM, you'd have
known you could buy these bonds
on 50% margin (a way of borrow-
ing from your broker) with as little
as $500 per bond of your own
money.

Now, you could have made
$1,700 on a $5,000 investment.
That’s 34% (less interest and
brokerage fees) on your money
instead of the 17% on the bonds
paid for in full. That's leverage.
That's Successful Investing &
Money Management!

NTr,; Miss, Mrs.. Ms,

{Please print)

Address

42812

City

Or, I prefer to use my

[J 85 Registration kee enclosed
(payable to Hume Financial Education Services)

VISA O MasterCardJ American Express0 Diners ClubO

State Zip

Account Number

Expiration Date

[}
: ggnalurc(For credit card users only)
I

A no-risk opportunity

ow, I'd like to invite you to
see the program for your-
self. Without risking one
cent. Simplg mail the No-Risk
Enrollment Form along with your
$5 Registration Fee, and we'll
send Lessons 1 and 2 FREE.
Shortly thereafter, we'll send you
Lessons 3 and 4. If you decide not
to continue the program, after
reviewing Lessons 3 and 4 for 15
days, simply return these two
lessons— pay nothing, owe noth-
ing. We'll refund your $5 Regis-
tration Fee promptly.
1f you wish to continue, pay for
lessons 3 and 4-and we'll send you
the remaining 25 lessons at the
rate of two approximately every
three weeks (always on 15 dav
approval). Each of the lessons
accepted will be billed at only
$10.00 (plus a small charge for
shipping and handling). Naturally,
you may cancel this arrangement
at any time, but in any case
Lessons | and 2 are yours to keep
free of charge.

Course counseling

or our part. we'll help you

any way we can. When you

enroll we'll assign a coun-
selor to you. He'll be available to
talk over the course and provide
any help that’s needed as often as
you like.

You'll geta commanding under-
standing of how money makes
money and how to turn the way the
sysiem works to your advantage.
You'll learn how to accumulate
money more surely and quickly
than you ever imagined possibie.
That’s financial independence.

Statement of Principles

We are an independent educa-
tional service offering a unique
course and successful method for
acquiring wealth. We are not a
brokerage or insurance company.
nor do we make any financial
offerings to the public.

Tax Deductible
All payments are tax-deductible
if the program is used to make
investment or business decisions.

Hume Advisory Board

WILLIAM E. SIMON

63rd Secretary of the U.S. Treasury.
LOUIS RUKEYSER

Host of "Wall $treet Week”
DR.MORTON SHULMAN

Self-made investment millionaire
ARCHIE R. BOE

Past President of Sears Roebuck.

T TREVOR EYTON, Q.C.
A Director and Officer of many
prominent public corporations.
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INFRARED TRAVEL AID FOR THE BLIMD

SOLUTION OF OPTICAL RADAR RANCE EQUATION
‘ UIA ANALOG JOYSTICK PORT UARIABLE ENTRY

VARIABLES :
TRANSNITTER POMER
RECEIVER THRESHOLD
l TARGET REFLECTANCE
RECEIVER. LENS DIA.

55 NILLIMATTS
26 MANOMATTS
.42 ( 42 PERCEWT)
1.2 CEMNTINETERS

| Moreover, the variables can be entered
by joysticks or the knobs of four
potentiometers.

When the program is run, the monitor
displays the value of each variable as
well as the resulting range. Figure 4 is a
screen photograph of a typical range
calculation.

While it’s true that fanlies of perfor-
mance curves can also be very helpful in
the design of a mobility aid, Listing 1 is
particularly conventent since Anown
variables can be quickly entered and
their effect determined. For instance, the
program will quickly reveal the differ-

PREDICTED RANGE = 5.7 METERS

Fig. 4. Listing 1 results.

|
few ounces. Prior to des1gmng a speuﬁc ‘
aid, [ program a calculator or computer \
or print a family of curves or a table
showing the performance of the aid for
different parameters. ‘

The ADVIP method provides a much
more flexible approach to solving the |
range equation. Since the PCjr has two

‘ = e =

TO COMPUTER
\ JOYSTICK PORTS
POTENTIOMETERS

\’ |

REMOVABLE

| S— VARIABLE
LABELS

— TOGGLE
SWITCHES

\ REMOVABLE SWITCH LABELS

NOTE: POTENTIOMETERS AND SWITCHES SHOULD {
HAVE SAME RATING AND BE CONNECTED

IN SAME MANNER AS THE JOYSTICKS |

USED WITH THE COMPUTER BEING USED. |

‘ (SEE TEXT) |

Fig. 5. Typing analog input panel for a personal computer.

ence in detection range when a cheap in-
frared emitting diode that emits 15 milli-
wafts 1s substituted for an expensive
diode that emits 35 milliwatts. If a print-
er is connected to the PCjr, a printout of
the results displayed on the screen can be
obtained by pressing simultaneously the
keys ©N and PRTSC.

joystick ports, all four variables in the |
equation can be represented by a potenti- ‘
ometer. Simple correction factors will al-
low a BASIC program to convert the
joystick values into the desired range. |
Listing 1 is a BASIC program for the
PCjr that solves the range equation. This
program is in many ways more practical
than the more traditional programs I ‘
previously used. With it, rhe range capa-
bility of a specific, hypothetical mobility
| aid can be determined in a few seconds.

Developing Your Own ADVIP
Software
No matter what application you have

in mind, the program in Listing | can
provide plenty of helptul hints. You can
use it as a guide if you develop a program
that solves any straightforward algebra-
ic equation. Though Listing | is specifi-
cally for the PCjr, you can easily adapt
the basic principles for other computers
with analog joystick ports.

Most of the program is taken up by
housekeeping and formatting instruc-
tions that tell the PCjr how to display the
results. The key portions of the program
are both simple and straightforward.
Let’s look at them.

Lines 80 and 90 sample the joystick
values (approximately 3—128) and assign
them to variables for the transmitter’s
power (PO), the receiver’s sensitivity
(PT), the diameter of the receiver’s lens
(Y) and the reflectance of the target
(RHO). Since RHO cannot exceed 1
(100 percent), line 90 traps values ex-
ceeding 100.

Line 100 converts the raw joystick
value for the lens diameter (3-128) into a
practical centimeter range (0.3-12.8).
Similarly, line 110 converts the raw joy-
stick values for RHO (3-100) into a coef-
ficient of reflectance (0.03-1.0).

Line 350 supplies additional correc-
tional factors that enable the final calcu-
lation (o be made using common units.
For instance, line 350 specifies both PO
and PT in watts. Finally, line 390 calcu-
lates the predicted range according to
the range equation in Fig. 3 and displays
the result. The program then recycles to
line 80 to again sample the joystick
ports. ‘

Making an Analog Input
Control Panel

You can enter variables by means of
joysticks alone, but would obtain much
better results by substituting four poten-
tiometers installed upon a control panel.
Though the potentiometers should have
(Continued on page 22)

LISTING 1 -BASIC PROGRAM FOR DESIGNING TRAVEL AID ‘

|
10 'OPTICAL RADAR RANGE 140 LOCATESS,1
I EQUATION 150 PRINT “SOLUTION OF OPTICAL RA-
20 'COPYRIGHT 1984 BY FORREST M. DAR RANGE EQUATION"
MIMS I11 160 LOCATE 7,1
| 30 ‘REFERENCE: "LED CIRCUITS & 170 PRINT "VIA ANALOG JOYSTICK
PROJECTS” PORT VARIABLE ENTRY"
40 '(FORREST MIMS, SAMS & CO,, 1973, 180 LOCATE 10,1
pp. 138-153) 190 PRINT "VARIABLES.”
50 'PCjr SOLUTION 200 LOCATE 12,1
| 60 SCREEN 1,0:COLOR 1 210 PRINT "TRANSMITTER
70 CLS:KEY OFF POWER =";PO
| 80 PO=STICK(0): PT=STICK(1): 220 LOCATE 12,26:PRINT
Y =STICK(2) "MILLIWATTS”
’ 90 Z=STICKQ):IF Z> 100 THEN 80 230 LOCATE 14,1
100 D=Y*.1 240 PRINT "RECEIVER
[ 110 RHO=2*.01 THRESHOLD =";PT
120 LOCATE 2,3 I 250 LOCATE 14,26:PRINT
130 PRINT “"INFRARED TRAVEL AID "NANOWATTS"
[ FOR THE BLIND” 260 LOCATE 16,1

270 PRINT
=";RHO
LOCATE 16,26:PRINT ” (" RHO*100
LOCATE 16,31:PRINT "PERCENT)"
LOCATE 18,1

PRINT "RECEIVER LENSDIA. ="
LOCATE 18,21

PRINT USING "# #.#";D

LOCATE 18,27:PRINT
"CENTIMETERS"
PO=PO*.001:PT=PT* 1E-09:D=D*.0! }
R=D/2

LOCATE 22.4:PRINT
RANGE ="

LOCATE 22,21

PRINT USING " # #.#";SQR
((PO*((R*R))*RHO)/PT)

400 LOCATE 22,26: PRINT "METERS”
410 GOTO 80

"TARGET REFLECTANCE

280
290
300
310
320
330
340

350
360
370 "PREDICTED
380
390
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PREVENT THE DISASTER
OF HEAD CRASH AND
DROPOUT.

Cleaning not provided by liquid
cleaners.

Dust-Off II's remarkable
pinpointaccuracyzerosinonthe
precise area being dusted. And
you have total control—every-

A thing from a gentle breeze for

\%®

Stat-Off Il neutralizes dust-holding
. static electricity from media and
machines.

delicate computer mechanisms
to a heavy blast for grimy dirt.
Don'tlet contamination dis-
rupt your computer operation.
Stock upon Dust-Off[l—the ad-
vanced dry cleaning system,
at your local computer or
office supply deaier.
Or send $1 00 (for
postage and handling)
for a 3 oz. trial size and
literature today.

The war against dust and dirt
never ends. So before you boot-
up your equipment, and
everytime you replace a
cassette diskordrive g
filter be suretouse Dust-Off" 11
it counteractsdust, gritand lint.
Otherwise you 'te flirting with
costly dropouts, head crashes
and downtime

Dust-Off[l1s most effective
whenused with Stat-Off 1. Stat-
Off Il neutralizes dust-holding
static electricity while Dust-Off 1T
blasts loose dust away There's
alsothe Dual Extender and Mini-
Vac for vacuuming dust out of
hard-to-reach places.

Photographic professionals
have used Dust-Off brand
products consistently on
their delicate lenses and
expensive cameras for
over ten years. They
know it's the safe, dry,
efficient way to contami-
nant-free cleaning. |

Dust Off |

The safe dry cleaning system
Falcon Safety Products. Inc 1264 Ensic! Boad, Mountamside, NJ 709

22 Circle No. 25 on Free Infarmation Card

Computer Scientist
(Continued from page 20)

knobs, they don’t need calibrated scales
since the computer monitor will display
the selected value.

The control panel can also include
toggle switches in place of the joystick’s
trigger buttons. This subsitution will al-
low preprogrammed parameters to be
switched in or out of a running program.

Figure 5 shows one possible design for
an analog input control panel.

Be sure to use potentiometers having
the same resistance as those in the com-
puter’s joysticks. The joysticks supplied
with my PCjr and Color Computer both
use 100K potentiometers. Also, you
must connect the potentiometers to the
computer in the same way the joystick
potentiometers are connected. Consult
your machine’s technical manual.

Some joysticks use standard connec-
tors available at most electronics stores.

The joystick connectors for the PCjr,
however, are 1701 easy to find. Following
a full day of phone calls, I was unable to
locate a retail or mail-order source for
the Berg-type connectors used by the
PCjr. Apparently the connector uses
Berg MiniPV* receptacles designed to
mate with 0.48-mm pins. Though suit-
able connectors are available from Berg
Electronics (30 Hunter Lane, Camp
Hill, PA 17011) and its distributors, the
company does not sell small quantities of
its products.

You can bypass the connector entirely
by connecting your control panel to the
PCjr with wrapping wire applied with a
hand-held wrapping tool. Though this
method doesn’t provide the versatility of
removable connectors, it does work.

Another option is to add miniature
phone jacks to a pair of PCjr joysticks.

Incidentally, be careful when design-
ing an analog control panel. If a wiring
error or improper component value
causes damage to your computer, its
warranty may be voided.

Going Further

These two columns on analog comput-
er techniques are merely an introduction
to a wide-ranging topic. In future col-
umns I'll discuss several related topics,
including graphics and analog sensors
and interfaces for ADVIP programs.

In the meantime, you can find out
much more about analog and hybrid
(analog-digital) computers by visiting a
good library. One of the very best recent
references is the second edition of the
Encyclopedia of Computer Science & En-
gineering (Van Nostrand Reinhold,
1983). See especially the articles on ana-
log computers (pp. 63-85) and hybrid
computers (pp. 695-700). 5 O
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NEW 128K —MEGA BYTE DUAL DISK DRIVE—80 COLUMN

COMPUTER SYSTEM SALE!

HOME e BUSINESS ¢ WORD PROCESSING

f_‘__\
-
8050
100 CPS
Dual Disk Drive $ 00
| 1 Mega Byte 4023 Printer

(If ordered
before11/1/84

List Price $3717.95

B128 Computer

g 128 K

12" Hi Res Monitor

LOOK AT ALL YOU GET FOR ONLY $ 895-

LIST PRICE
@ B128 COMMODORE 128K 80 COLUMN COMPUTER 5 99500
(2 8050 DUAL DISK DRIVE (over 1 million bytes) 1795 00
(3 4023 100 CPS 80 COLUMN BIDIRECTIONAL PRINTER 499 00
@ 12" HI RESOLUTION 80 COLUMN GREEN OR AMBER MONITOR 249 00
e BOX OF 10 LORAN LIFETJME GUARANTEED DISKS 49 95
e 1100 SHEETS FANFOLD PAPER 19 95
e ALL CABLES NEEDED FOR INTERFACING 102 05

TOTAL LIST PRICE $ 3717.95

Printer replacement options (replace the 4023 with the following at these sale prices)

LIST SALE

» Olympia Executive Letter Quality Serial Printer $ 699 .00 $ 399.00
» Comstar Hi-Speed 160 CPS 15", Senal-Business Printer $77900 $ 499.00
* Telecommunications Deluxe Modern Package $ 19900 $139.00

Plus You Can Order These Business Programs At Sale Prices

LisT SALE LIST SALE
Protessional 80 Column $149 9¢ $99.00 Payrol $149 9¢ $99 00

word Processor Inventory 49 95 99.00
Protessional Data Base 149 9¢ 99.00 General Ledger 149 85 99.00
Accounts Receivable 14995 99.00 Financial Spread Sheet 149 95 99.00
Accounts Payable 14995 99.00 Program Generator 149 95 99.00

15 DAY FREE TRIAL We give you 15 days to try out this SUPER SYSTEM PACKAGE!' tf it doesnt meet your expec
tations. just send it back to us prepaid and we wilt retfund your purchase price!!

90 DAY IMMEDIATE REPLACEMENT WARRANTY if any ot the SUPER SYSTEM PACKAGE equipment or programs
fail due to faulty workmanship or material we will replace it IMMEDIATELY at no charge!

Write or Call For Free Catalog and Spec Sheets!!

[Add $50.00 for shipping and handimgt ] PROTECTO
|$100.00 tor Canada, Puerto Rico, Hawaii orders.

|

I WE DO NOT EXPORT TO OTHER COUNTRIES : ENTERPR|ZES (WE LOVE OUR CUSTOMERS)
|
|

I Enclose Cashiers Check, Money Order or Personal Check. Allow BOX 550, BARRINGTON, ILLINOIS 60010
14 days for delivery, 2 to 7 days for phone orders. 1 day express Phono 312/382-5244 to order

| mail! Canada orders must be in U.S. dollars. We accept Visaand ) .

| MasterCard. We ship C.0.D to U.S. addresses only Circle No. 40 on Free Information Card




ONLY NRI

A e
COMPUTER ¢ MONITOR ¢
DISC DRIVE ¢ PRINTER * AND
SOFTWARE. ..
It’s all included with NRI at-home
training in Microcomputers and
Microprocessors. And only with
NRI training.

If you really want to learn
how to work on computers, you
have to learn how to work on
computer systems. Only NRI
includes a complete system with
your training. . .total training that
gives you hands-on experience
with computers, peripherals, and
software. Training that builds the
knowledge, skill and confidence
you need to become a computer
professional.

Get Inside the Famous TRS-80
Model 4 Computer

You'll work with one of the most
popularcomputers ever designed.
And explore it inside and out. You’ll
learn programming techniques for
troubleshooting. You go inside to
expand its RAM from 16K to a
powerful 64K. You'll even install a
double density floppy disc drive.

You'll become familiar with
computer languages...BASIC, the
most popular microcomputer pro-
gramming language, and machine
language for diagnosis and repair
work. You’ll run software that
demonstrates computer operation,
even learn to do your own program-
ming. You'll become proficient at

modifying programs to fit your busi-
ness or family computing needs.

Add High Performance
Peripheral Printer

Only NRI gives you a total sys-
tem training by including the flexible
Gemini 10X printer as part of your
hands-on learning. Working with it,
you’ll get practical experience in
adding peripherals, learn mainten-
ance and servicing operations like
adjusting the printer head gap or
reptacing the 100-mitlion-character
head. You'll iearn how to create com-
puter graphics, change type faces,
even create your own characters.

Electronics comes 1o life on your
NRI Discovery Lab®. You set up
and modify prototype circuits,
demonstrate action of
components, gain valuable bench
experience in construction,
diagnosis, and repair of circuitry.

Bite-size lessons build
knowledge and
understanding step by
step. Plenty of photos,
illustrations and diagrams,
clear, easy-to-follow text.

Professionai 3", digit multimeter
teatures liquid crystal display and
four key functions. Action Audio
Cassette talks you through

operation and professional use of
your meter.

And you’li use it for hard copies of
important programs, business
records, and word processing.

Understanding You Build Only
Through Experience

You need no experience or
previous knowledge to succeed
with NRI. You start with the basics,
rapidly build on the fundamentals of

Built-in monitor displays up to 80
characters in six modes. Offers the
flexibility and capacity for easy word
processing and spread sheet ~
programs

Modei 4 Technical Refer-
ence Manual enriches your
training with information
like programming
guidelines, special utilities
(subroutines), and
complete schematics.
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GIVES YOU
SYSTEM TRAINING

electronics with bite-size lessons to
master advanced concepts like
digital logic, microprocessors, and

and experiments that give you real-
world experience and build almost in-
tuitive skills. You’ll use the exclusive

computer memories.
You'll reinforce this new under-
standing with hands-on, practical
demonstrations

NRI Discovery Lab®to see what
makes transistors tick, build and test
working electronic circuits that
duplicate key computer circuitry,

= construct digital logic circuits that
2,
Wity
‘4
”"‘I/,
”I,,, Your hands-on training takes you
v P inside your TRS-80 Model 4
"”I/ computer 1o install integrated

l/,% circuits and enlarge memory to

o 64K. Full-function keyboard
includes number pad and single-
stroke data entry.

More practical experience
as you install double-
density floppy disk drive.
Each disk stores up to
180,000 characters of
information.

.
$‘

demonstrate
computer perfor-
mance. And, you'll probe into the
very heart of your computer using
the Discovery Lab and professional
digital multimeter included in your
training program.

Do It at Home in Your Spare Time
NRI trains you in your own
home at your convenience. You learn
at your own pace, backed at all times

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.)
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9x 9 dot matrix printer completes
your computer system 10 give you
training with peripheral hardware
installation, operation, and
maintenance. Prints graphics,
scientific symbols, and foreign
languages in four type sizes.

by your own NRI instructor and the
entire NRI staff of educators and
engineers. They're always ready to
answer questions, give you guid-
ance, follow your progress and help
you over the rough spots to keep you
moving toward your goal.

NRI-supplied softwaro includes
TRSDOS® operating system,
DOSPLUS® operating system, NBUG
machine language monitor, and two
game programs.

Free Catalog Tells Much More
...Send Today

See all the interactive training
equipment you get in this state-of-
the-art course in today’s technology.
Look over the lesson outlines and
descriptions of the exciting experi-
ments you'll perform. And look at
other high-tech career fields like
Robotics, TV/Video/Audio Servicing
and Data Communications.

Mail the postage-paid card
today to see how NRI can give you
the skills and confidence you
need to start a good-paying career
as a microcomputer technician. If
the card has been used already,
please write.

”RLCHOOLS

McGraw-Hill Continuing
Education Center

3939 Wisconsin Ave. HXt
Washington,DC20016 WAl

WE'LL GIVE YOU TOMORROW.
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TALLGRASS
70 MB
HARD DISK

Vast storage
and integrated
tape backup

BY MICHAEL K. GUTTMAN

ICROCOMPUTERS now rou-
tinely perform tasks once re-
served for mini or mainframe

systems. One result is a need for larger
mass storage capacity than that supplied
by the usual dual-floppy-disk drives.
Hard disks meet this need with storage
capacities from 5M bytes up, at a rela-
tively low cost. For users who require
vast amounts of mass storage, Tallgrass
Technologies manufactures a 70M-byte
hard disk, the Model 3170, that retails
for $7683.95. The product also includes
an integrated 45M-byte cartridge tape
drive for backup.

Setting Up the 3170

Adding a 70M-byte hard disk to a
floppy-disk computer can be awe-inspir-
ing. Fortunately, the 3170 is physicaily
unassuming, measuring about two-
thirds the length and width of an IBM
PC, with approximately the same
height. In addition, the unit matches the
PC in color and style. The 3170 requires
no assembly and is ready to be plugged
in and turned on just as it comes out of
the box. Included with the system are a
manual, an IBM interface card, and one
cartridge tape.

Installing the half-size interface card
into a bus slot is easy, requiring no spe-
cial handling. After installation, the card
is connected to the main unit by the sup-
plied ribbon cable. One minor complaint
we have is that the cable was too short to
place the unit far from the PC, which
would make it difficult to fit it in some
computer furniture.

Configuring the Hard Disk

| A diskette contains the software nec-
essary to configure and operate the 3170.
Ours was for PC-DOS 2.0.

I The first step in configuring the disk is

HARDWARE RE

NN

|

N
\\\\\\\\\
OO

|t ey
creating a working diskette by format-
ting a system disk and copying all the
files from the original. On this disk, the
Config sys file invokes a device driver for
the hard disk that configures it for seven
logical drives with labels “C™ through
“1,”” each 10.09M bytes.

The next step is to run the program
Tgsys, which allows the user to resize
the storage for each drive and alter the
sizes of the allocation unit and the direc-
tory. The storage size is limited by the
operating system; in the case of PC-
DOS, no drive can exceed 38M bytes.
The allocation unit size indicates the size
of each “chunk” of storage added to a
file as it expands. Small allocation sizes
waste less file space but require a larger
file allocation table (FAT) to keep track
of the increased number of units. The di-
rectory size determines the number of
files that will fit in a drive’s directory.

While running Tgsys, the user can
also alter four inportant system-wide
parameters—verify, duplicate directory,
cache memory, and landing zone. Acti-
vating the verify parameter causes the
unit to read back and verify data imme-
diately after it is written on the disk. It
gives added protection against disk er-
rors, but obviously slows down perfor-
mance during write operations. Similar-
ly, activating the duplicate directory
parameter causes the system to maintain
an extra directory for increased security,
but at the cost of slower performance.

The cache memory, which can reserve
two 10K areas of RAM for disk buffers,
can improve the performance of some
applications at a relatively small cost in
RAM. The final option, landing zone,
automatically retracts the read/write
head of the hard disk to a “safe’” unused
track after 6 seconds of inactivity. It sig-
nificantly reduces the possibility of a de-

structive head crash over valuable data.

Tallgrass also provides a utility pro-
gram for testing the performance of the
disk drive. The program contains read,
write and interface tests, and also allows
the user to reinitialize a directory or re- |
format the entire disk. In addition, the
program will display a list of “bad”
tracks, to which the user can add if
required.

Once the unit is installed and running,
operation of the extra logical drives is
transparent to the user. As with all hard
disks, however, some software previous-
ly configured for floppies must be modi-
fied to run properly. In addition, some
add-on hardware and certain software
may conflict with the 3170 on the PC
bus, requiring modifications to either the
3170 intérface card or the other hard-
ware. Tallgrass provides instructions for
effecting the modifications in the user’s
manual, but most users should expect
their dealers to handle such problems.

The Tape Backup Unit

Although progress is now being made
on other technologies, particularly re-
movable hard disks, tape backup 1s cur-
rently the only reliable and economical
method of large-scale hard-disk backup
for small computers. Many years of car-
tridge tape backup like that of the 3170
on a variety of minicomputers has estab-
lished it as a very stable and proven
technology.

The Tallgrass tape cartridge is divided
into nine tracks of SM bytes each. Gen-
erally speaking, the user specifies a start-
ing track for each backup, and the back-
up proceeds from track to track as space
requires. It takes about 10 minutes to fill
one SM-byte track. The tape cartridge
has a physical write-protect screw that
can be set by the user, and the software

t
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BASF QUALIMETRIC™ FLEXYDISKS:
A GUARANTEED LIFETIME OF
OUTSTANDING PERFORMANCE.

BASF Qualimetric FlexyDisks feature a unique lifetime warranty,* firm
assurance that the vital information you enter on BASF FlexyDisks today
will be secure and unchanged tomorrow. Key to this extracrdinary
warranted performance is the BASF Qualimetric standard...
a totally new set of criteria against which all other
magnetic media will be judged.
You can count on BASF FlexyDisks because the Qualimetric
standard reflects a continuing BASF commitment to
perfection in magnetic media. One example is the
unique two-piece liner in our FlexyDisk jacket. This
BASF feature traps damaging debris away from
the disk’s surface and creates extra space in the
head access area for optimum media-head
alignment. The result is a guaranteed
lifetime of outstanding performance.
For information security that
bridges the gap between today
and tomorrow, look for the
distinctive BASF package with
the Qualimetric seal. Call
800-343-4600 for the name
of your nearest supplier.

Circle No. 33 on Free Information Card

*Contact BASF forwarranty details.

ENTER TOMORROW ON BASF TODAY. BASF

© 1983 BASF Systeris Corp., Bedford, MA



Tallgrass
(Continued from page 28)

will not proceed with a write whileitisin
the “safe” setting.

Tallgrass supplies two methods of
backing up to tape. The first method
copies the contents of an entire logical
disk to or from tape. The second copies
selected files only. The difference is simi-
lar to the difference between the
Diskcopy and Copy routines supplied
with PC DOS for floppy backup. Once
files have been copied to tape using one
method, they cannot be retrieved using
the other.

The Tallgrass program, Tape, handles
disk copies and includes commands for
testing and certifying tapes. The pro-
grams Tgbackup and Tgrestore handle
file copying, while the program Tapedir
provides a directory of files on tape
stored using file copying. Only the file
copying routines will allow the user to
copy files to and from another medium,
such as a floppy disk or a foreign disk
drive.

Performance and Evaluation

Unfortunately, our initial experience
with the 3170 was marred by some
startup problems. When we went to test
the tape drive, we discovered that the
cartridge tape included was not correct
for the 3170. With this problem re-
solved, we were ready to do a compre-
hensive test, but the unit went dead—
apparently the victim of a power supply
problem. Tallgrass was very prompt
about sending us a replacement unit, on
which we experienced no further me-
chanical difficulties.

Once we were up and running, we
were generally quite pleased with the
performance of the hard disk. Its speed
seemed comparable to those of other
such drives. For example, we copied
10M bytes from one logical disk to an-
other in about 6 minutes. We experi-
enced no problems or errors reading or

Specifications

Product: TG-3170 Cartridge Tape/
Hardfile System
Mfr: Tallgrass Technologies
11100 W. 82nd St.
Overland Park KS 66214
Dimensions: 143,"W X 117D X
5V4"H
Weight: 20 Ib
Price: $7683.95
Features: 70M-byte hard disk with 45M-
byte cartridge tape backup;
runs under MS-DOS, PC-
DOS, or CP/M86 for IBM PC
L and compatibles

writing. Indeed, we were able to create
very large files and move them at will
among seven different drives at high
speed. All the various options worked as
described, although some could not be
tested without inducing a potentially
damaging system failure.

At first, we were also pleased with the
tape unit. We did, however, come to feel
that the software was rather inadequate
and cumbersome and might well be con-
fusing to a new user. Our first complaint
was that you must invoke each backup
program separately instead of having a
common interface menu. You have to re-
member the name of each program and
the proper syntax for its parameters. In
addition. you can only work with files
from one logical drive at a time. It is sim-
ply not possible, for instance, to give a
single command that backs up the entire
physical disk.

Some of these problems can be reme-
died by creating DOS batch files that
cover an overall backup procedure. Even
here, however, it is necessary to start
each backup at the beginning of an un-
used tape track. This requirement makes
it practically inevitable that large por-
tions of tape will be wasted if the backup
does not fill the entire track. In addition,
it is not possible to invoke a disk copy
from a batch file; for no obvious reason
this program absolutely requires opera-
tor intervention.

While testing the file copying utility,
we encountered a rather serious problem
that could foul up even the best backup
plans. It seems that, if a file is too big to
fit on the remainder of a track, the sys-
tem begins to copy it over again on the
next track. The result is that, in effect,
files over 5M bytes cannot be backed up
using the file copy method, since the sys-
tem will continue to look unsuccessfully
for sufficient contiguous space until it
runs right through the entire tape. Since
the disk copy method (which works
properly for large files) cannot be in-
voked from a batch file, it seems that the
user with large files is stuck with using a
completely manual backup procedure.

We were also dissappointed by the ap-
parent absence of any disk partitioning
routine that would allow the user to keep
files for different operating systems on
the same physical unit. This lack is par-
ticularly frustrating given that the 3170
is exactly the sort of hardware that
would lend itself well to this purpose.

Keep in mind that these problems are
due to software deficiencies. When we
contacted Tallgrass about them, we were

The disk controller board.

informed of updated software that pur-
ports to alleviate the problems we en-
countered. However, due to time con-
straints we could not fully test the
revised programs.

Documentation

In general, the quality of the docu-
mentation mirrors the performance of
the unit. The sections covering installa-
tion and operation of hard disk are ade-
quate and readable, but the sections cov-
ering backup are comparatively
confusing and unhelpful.

The manual contains only the most
rudimentary examples of using the back-
up routines, and therefore provides very
little assistance to a new user attempting
to develop a reasonable backup strategy
for an installation. It also fails to explain
adequately the relative advantages of the
various backup options offered. Further-
more, the problems and inadequacies
discussed above were not documented at
all, even though they become glaringly
obvious whenever the backup software is
put to any significant use.

Our experience with the software and
documentation suggests that no one at
Tallgrass has ever examined the prob-
lems of data backup from the eyes of a
typical computer user. Once again, an
excellent piece of hardware has been
crippled by a lack of attention to the de-
tails of its use in the real world.

To Buy or Not

Even with these problems, we think
the 3170 could be very useful to a serious
PC user with large data storage require-
ments. The 3170 costs over $7000, but
the cost per unit of on-line storage ($100
per megabyte) makes it a good deal for
those who need it. It is particularly eco-
nomical for installations that will have
only one hard disk unit. For those with

(Continued on page 119)
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Lotus 1-2-3"on the Tandy 2000

Outruns IBM’s PC!

If your job seems like a
constant race against the
clock, you need Lotus
1-2-3. This versatile *‘inte-
grated’ software package
combines spreadsheet
analysis with graphics and
information management
in a single program.

Lotus 1-2-3 can help you

et the job done right. But
if you want the job done
fast, make sure your com-
puter is a Tandy TRS-80
Model 2000.

With a Tandy 2000, you
can sort through your
Lotus database in less than
half the time it takes on an

recalculate your spread-

than a third of the time!

A complete two-disk
Tandy 2000 system with

For those of you who al-
ready own a 256K Tandy
2000, Lotus 1-2-3 can be
yours for $495.

So tonight, jog by your

right by IBM. And IBM
compatibles, too.

IBM PC. And if you need to

sheet, you can do it in less

monitor and 1-2-3 sells for
$3793, and can be leased
for only $130 per month. *

nearby Radio Shack Com-
puter Center and see how a
Tandy 2000 lets you race

ADVANCED
= TECHNOLOGY

... AND AFFORDABLE TOO

We Invite Comparison!

In speed, graphics, disk storage and
support, the Tandy 2000 offers more
than IBM's PC. Come in and see!

Avaiiable at over 1200
Radio Shack Computer Centers and at
participating Radio Shack stores and dealers.

Radio fhaek

COMPUTER CENTERS

A DIVISION OF TANDY CORPORATION
r New! 1988 TRS-80 catalog.
Send me a copy.

1
|
|
Mail To: Radio Shack. Dept. 85-A-230 "
300 One Tandy Center, Ft. Worth, TX 76102 l
I
|
I
I
I

NAME

COMPANY _ _

CITY

I
I
|
l ADDRESS ___
|

STATE zip
TELEPHONE . _J
*Plus appiicable use/sales tax. Prices apply at Radio Shack Computer Centers and participat-

ing stores and dealers Compansons based on database sorting of 172 recards with four
fiekds using 2 nnmzrz and secondary key, and a spreadsheet recalculabion of 3 columns by
200 rows. Lotus 1-2-3/Reglstered of Lotus Development Corp. [BM/Registered TM
intemational Business Machimes Corp. T/Registered TM Texas Instruments, Inc Wang/
Regrstered TM Wang Laboratories. Inc. DEC/Registered TM Orgital Equipment Corp



SORD LAPSIZE

Integrated spreadsheet,
word processing, graph-
ics, and communications
software in a
5-1b package

BY CHARLES RUBENSTEIN

LTHOUGH not well-known in
A this country, the Japan-based

Sord Computer Corporation has
been in the microcomputing business for
more than a decade in Europe and Asia.
It is trying (o capture some of the U.S.
market with its latest product, the IS-11
lapsize computer.

At first glance, the IS-11 appears to be
just another notebook-sized micro.
However, the Sord includes integrated
spreadsheet, graphics, communications,
text editor, and calculating software in a
64K ROM. Additionally, a ROM-car-
| tridge-based word processor and micro-
cassette tape of “Desk Organizer” files
and programs come standard with the
unit.

The IS-11 weighs 4.5 Ib and measures
12"W X 8.5"D X 2"H. It has a stan-
dard keyboard, 8-line by 40-character
liquid-crystal display, and integrated
microcassette drive. Power is supplied
by six internal C-type nickel-cadmium
batteries or an external adapter. Suggest-
ed retail price of the IS-11 is $995.

The Keyboard
The Sord uses a 57-key keyboard that
is gently sloped about 10 degrees. There
is a linear cursor-key cluster in the up-

per right-hand

corner, ESC and

RESET buttons on the

upper left, and a set of six (F1-

F6) function keys centered above the

keyboard. The function of these special

keys is displayed on the last LCD ling;

unfortunately it is not centered above
the keys.

The Mitsumi keyboard is a well-
designed, solder-masked, single-sided,
metal reinforced, epoxy fiberglass board
with keytop-activated membrane
switches. Unfortunately the keys have a
plastic, somewhat wobbly, feel. Only the
function, ESC and RESET keys have tac-
tile feedback; auditory feedback for all
keys is provided by an almost impercep-
tible click. On either side of the space bar
are CAPS keys that toggle the upper-case
lock, and on the right below RETURN is a
NUM key that toggles a numeric keypad
composed of marked keys on the right
side of the keyboard.

The Display
The IS-11 uses a Hitachi 40-character
by 8-line liquid-crystal display. Al-
though the capacity of the display is sim-

ilar to Radio Shack’s Model 100 or
NEC’s PC 8201, both the display size
and height of individual characters are
considerably smaller. (The display mea-
sures 5%" W X 1%," H, while character
height is '4".) The display has a bit-
mapped 256 X 64 dot graphics capabili-
ty. cTRL P or the Hcopy command
dumps the screen contents onto a graph-
ics printer. (With an Epson MX-100
printer, it took about 75 seconds for a
screen dump as this is a graphics rather
than a text printout.)

There is no provision for automatic
shutoff of the screen display. Thus, inad-
vertently leaving the unit on can be di-
sastrous if you haven’t saved files to
tape.

What's Inside

Opening up the RAM/ROM com-
partment on the bottom of the system
exposes a standard set of expansion
sockets. Two EPROMs contain the
Sord’s 64K operating system and built-
in software. There is space for one addi-
tional ROM and four 32K RAM chips.

The unit is separated electronically
into two halves. On the top half are the
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Ports, left to right: ROM, PPI, RS$-232, SI0, bar code and ac adapter.

L

Computers & Electronics




Planes
don't guard
Americas
skies.
People do.

The people and planes of the
Air National Guard stand ready, 24
hours a day, seven days a week, to
Guard America’s skies. It’s a job
that's growing in importance and
complexity every day. A job that
demands first-rate technology. And
most importantly, first-rate people.
People like you.

To find out more about the chal-
lenges and opportunities waiting
for you in the Air National Guard,
fill out and mail the coupon below.
Or call toll-free 800-638-0936.* Be-
cause planes don't Guard America’s
skies. People like you do.

*In Alaska, Hawaii, New Jersey, Puerto Rico, Guam
and the U.S. Virgin Islands, consult your local directory.

We Guard
America's Skies.

NATIONAL
GUARD

|

Complete and mail to: |
Air National Guard, P.O. Box 6000, Clifton, NJ 07015. |
l

O MALE

U FEMALE
NAME (Please Print)
ADDRESS APT |
CITY STATE ZIP |
AREA CODE: PHONE :
OCCUPATION |
BIRTH DATE ;
PRIOR MILITARY SERVICE YES NO ,

|

Circle No. 15 on Free Information Card



If you have
put off learning more
electronics for any of
‘these reasons,act now!

1 I don’t have the time.

[ High school was hard for me and electronics
sounds like it may be hard to learn.

(7 [ can’t afford any more education.

[ I have a family now.

(1 ’m here. You're there. I've never learned that
way before. I'm not sure it will work for me.

Read the opposite page and see how you can get started today!

Computers & Electronics



Be honest with yourself. Are
the reasons really excuses?
You already know enough
about electronics to be inter-
ested in reading this maga-
zine. So why not learn more?
If you need encouragement,
read on and see how excuses
can be turned into results.

You don’t have the time.

Be realistic. All you have in life
is a period of time. Use it. Try to
know more tomorrow than you do
joday. That’s the proven way to
\‘uccess.

\lectronics sounds like it
say be hard to learn.

You already know something
about electronics or you wouldn’t
be reading this. Now, build on that.
CIE Auto-Programmed® Lessons
help you learn. Topics are presented
in simple, logical sequence. All text
is clear and concise for quick, easy
understanding. You learn step by
step, at your own pace. No classes
to attend. Nobody pressures you.
You can learn.

You can’t afford any more
education.

Actually, you can'’t afford NOT
to gain the skills that can put you
ahead of the others. It makes sense
to invest in yourself through
education —learning a skill. If you
are not able to pay full tuition now,
convenient monthly payments can
be arranged.

You have a family now.

All the more reason why you
have the responsibility to advance
yourself. For the sake of your family.
Do you want them to have what
you had or have more than you had?
The choice is yours. Electronics is a
rewarding career choice. CIE can
help you to get started on that career.

You're there. We're here.
How does CIE help you learn?
First, we want you to succeed.
You may study at home, but you
are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast.
You may find this even better than
having a classroom teacher. CIE
understands people need to learn at
their own pace. When CIE receives
your completed lesson before noon,
it will be graded and mailed back to
you the same day with appropriate
instructional help. Your satisfaction
with your progress comes by return
mail. That’s how CIE helps you learn.
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NOW, IF YOU AGREE CIE
TRAINING CAN WORK FOR
YOU, HOW ELSE CAN CIE
HELP YOU?

CIE is one of the largest inde-
pendent home study schools in the
world that specializes in electronics.
Although “big” does not always
mean “best; it is evidence that CIE
is a strong, successful institution
with the people and resources to
help you succeed.

Step-by-step learningincludes
“hands-on” training.

The kind of professional you
want to be needs more than theory.
That’s why some of our courses
include the Personal Training Labo-
ratory, which helps you put lesson
theory into actual practice. Other
courses train you to use tools of the
trade such as a 10MHz, solid-state,
triggered-sweep oscilloscope. Or a
Digital Learning Laboratory to let
you apply the digital theory that’s
essential today for anyone who

wants to keep pace with electronics
in the eighties. Or a Microprocessor
Training Laboratory you learn to
program and interface with displays,
memories, switches, and more.

Your credentials can impress
employers.

One of the best credentials you
can have in electronics — or any
other career field —is a college
degree. That’s why CIE gives you
the opportunity to earn an Associate
in Applied Science in Electronics
Engineering Technology. Any CIE
career course can offer you credit
toward the degree...more than half
the number needed in some cases.

You can also prepare for the

overnment-administered FCC

Federal Communications Commis-
sion) Radiotelephone License,
General Class. It can be areal mark in
your favor...government-certified
proof of your specific knowledge
and skills.

Find out more! Today. Now.

There’s a card with this ad. Fill
it in and return. If some other ambi-
tious person has already removed
it, use the coupon.

You'll get a copy of CIE’s free
school catalog, along with a
complete package of personal home
study information.

For your convenience, we'll try
to arrange for a CIE representative
to contact you to answer any ques-
tions you may have.

If you are serious about a
rewarding career, about learning
electronics or building on your
present skills, your best bet is to go
with the electronics specialists — CIE.
Mail the card or coupon today or
write CIE (please mention the
name and date of this magazine),
1776 East 17th Street, Cleveland,
Ohio 44114.

This could be the best decision
you've made all year.

PE-21

Cleveland Institute of Electronics, Inc.

Cl

1776 East 17th Street. Cleveland, Ohio 44114
Accredited Member National Home Study Council

YES...I want to learn from the specialists in electronics — CIE. Send me my FREE
CIE school catalog. ..including details about the Associate Degree program. ..
plus my FREE package of home study information.

MAIL TODAY'!

Print Name

Address Apt.
City. State Zip___
Age Area Code/Phone No. Ve

Check box for G.I. Bill bulletin on Educational Benefits: [] Veteran [] Active Duty
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Sord

(Continued from p. 32)

LCD display and VLSI CMOS electron-
ics, the keyboard assembly, and a socket
for the detachable microcassette unit.
The bottom assembly contains six C size
nickel cadmium batteries, a small pc
board that houses a 3.4-MHz CMOS
Z80A microprocessor and its various
input/output circuits. The main board
consists chiefly of a dc-dc converter,
32K of CMOS RAM, the rear-mounted
ROM and RAM chips and sockets, re-
lays and support chips. There is a piezo-
electric resonator attached to the bottom
case that is used as the system’s speaker.

In addition to the connector for the
microcassette and the ROM cartridge,
there is a 20-pin connector for an exter-
nal numeric keyboard (3119), and a 16-
pin connector for a Sord PT-11 ($169)
40-column Centronics compatible ther-
mal printer. (Sord includes a cable with a
standard Centronics connector that can
be used with any Centronics compatible
printer.) The Sord, SOftware and haRD-
ware, is very much a coordinated sys-
tem, as can be seen in Fig. 1.

Inputs and Outputs
Any good computing system has to
communicate with the outside world via
peripherals. As a complete or turnkey
system it must possess a variety of [/O

Bottom: RAM/ROM compartment
(c), Centronics port (r), keypad

port (1), and ROM cartridge (top).

port capabilities. For starters, the IS-11
fills the bill with its ROM cartridge
socket, microcassette drive, a 34-pin
connector for micro floppy disk drive,
and CRT monitor expansion. Addition-
ally, it includes a Centronics compatible
parallel port, an 8-pin DIN socket RS-
232 port (an 8-pin DIN to standard RS-

Fig. 1. The Sord coordinated system.

I_ ‘‘‘‘‘‘‘‘‘‘ |
CPU(C-MOS) 40 COLUMNS |
y 4 8 LINES
: Z:805(CMOS) 256 % 64 DOTS)| |
|| cTCce-Mos) KEYBOARD || KEY PAD
| Z-80A-CTC (70 KEYS) | (OPTION)
. | !
| T TERMINAL FOR ADDITIONAL
RAM(32 Kb ACMT I/F
| | max (64 Kb’ 2 M 200“3 B8PS CASSETTE TAPE RECORDER
4 S, [ MICROCASSETTE
| ROM(B4 Kb) |5 5 TAPE RECORDER
| 3 | DR-11 (OPTION)
bl > &
MEMORY & | :
Lol 2 PRINTERI/F | ; | CENTRONICS PRINTER—80-COLUMN
DaCKMAX. | @ (CENTRONIX) DOT MATRIX
(OPT) |5 | 40-COLUMN PRINTER
= THERMAL PRINTER
"l | PT-11 (OPT|ON) —PRINTER FOR
| THE 1S-11
l SERIALI/O || RS-232C
} (HD6350) SERIAL 1/O
L — |
| | cLock/aiarm | L PPI USER 1/0 DEVICE
| _ FlEEC ) (H2860) INTELLIGENT CRT
INTELLIGENT FLOPPY
: RGTEATHEnY - cl -~ | DISK DRIVE UNIT
AND BATTERY _L___I
CHARGER READER I/F
B Bt SN £ AR CODE
REA
OPTIONAL MEMORY PACKS DER
MEMORY PACKS SOFTWARE
(GPTION) s SPECIAL COMMUNICATIONS, BASIC, ETC.
L SOFTWARE
TAPES

232 DB-25 male adapter cable is includ-
ed), a 6-pin modular telephone type
socket modem port, a 3-pin (stereo plug)
bar-wand socket, and the external key-
board connector.

The Operating System

When you turn on the IS-11 a series of
tests and setup programs is executed so
that the proprietary operating system
“knows” which peripherals and options
are in place. The procedure also sets up
the main menu structure. In the roughly
seven seconds before you can begin to
use the system, the Sord clears and resets
the LCD display, checks for and rewinds
a tape in the data cassette (add 50 sec-
onds if the tape has to be completely re-
wound), and verifies the presence of the
ROM pack and any RAM/ROM expan-
sion chips. It then checks the internal
RAM for machine language programs to
be included in the main menu and dis-
plays the first five function-key-con-
trolled programs (Fé is used for the Help
function). Since the operating system
has five built-in programs (I-Pips, I-
Edit, I-Calc, I-Comm, System), addi-
tional programs are displayed on the
menu line by pressing the RETURN key.
The RETURN key can be pressed yet
again to see the next five machine lan-
guage programs, and eventually to re-
turn to the initial menu. Conspicuously
absent from the built-in program set is
any programming language. (Microsoft
BASIC is expected to be available short-
ly as either a ROM pack or on cassette.)
There are 25 commands buiit into the
operating system. Simply pressing the
appropriate function key allows you to
(Continued on page 111) J
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Panasonic can nelp you get the maximum performance
from your computer system. The comguter has the cap-
abilities you need, but to get the mostout of the system,
a quality professional printer is vital. )

And that's a Fanasonic printer.

Lookto Panasonicfora fullline of pr nters, compatible
with most popular computer systems. They feature
speedsof upto 180c¢cps, correspondende and near-letter
quality, graphics capabilities, bi-direct onal printing with
logic-seeking capabilities, proportional zrinting, carriages
accepting paper4” to 15" wide, cartrudge ribbons, and
adjustable tractor and friction feeds.

At Panasonic, we're very serious oout the perfor-
mance.of our printers. Their reliability end our extensive

*1-Year Limited Warranty. (Carry-in or maikin service)
Atlanta, GA-(404)925-6830; Chicago,IL-{312) 364-7900: Dallas, TX-(214) 258-6400; Cypress CA-(714)895-7413.

Panasonic
Printers.

We help you

get it out of
your system.

service network a-= a direct result of ourcommitmentto
quality. We offer a one-year limited warranty*, a nation-
wide regional technical support network, and a toll free
number. when you use a Panzsanic printer, you have an
established high tech manufac:urer behind you.

It's our businessto offer youhigh quality peripherals -
printers, computer displays, pio-ers, anddata entry ter-
minals. Find out how Panasonic zan help vou get it out of
your system. Contact: Compuzer Procucts Division,
Panasonic Industrial Company, Division of Matsushita
Electric Corporation of America One Panasonic Way,
Secaucus, N.J.07094. Call TOLL FREE &00-222-0584
in New Jersey (2011 348-5337.

Panasonic.

Industrial Company

Circle No. 36 on Free Inforration Carc
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NEC APCIII

' An 8086-based

' MS-DOS machine
'with advanced
graphics

'BY JON PEPPER

| N
|
giant, is best known here for its

‘ Spinwriter printers and 8201 lap porta-

ippon Electric Company

(NEC), the $6-billion Japanese |

ble. Now NEC has intoduced a desktop |

unit, the APC I1I. With this computer,
NEC hopes to garner the kind of share of
the American market that it enjoys in

other countries. (NEC is number three |

worldwide in sales of $1000-5000
systems.)

The APC 111 features 128K of RAM,
one disk drive, monochrome display,
and has a suggested retail price of $1995.

With this computer NEC has made
some concessions to the dominance of
the IBM PC—5'/," drives (earlier APC
miodels used 8" drives) and an MS-DOS

operating system—but adds some tech-
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nical improvements and an attractive
price. Though the entry-level system will
appeal to some, most serious users will
probably opt for additional features. A
typical configuration (and the one used
for this review) has 128K RAM, dual
drives, a 128K video RAM board and
color display. It retails for $3095

Although the APC III is not directly
I1BM-compatible (you can’t boot up an
IBM application program), NEC seems
able to get major software developers to
support the computer. Already available
are more than 100 programs of all sorts,
including many of the best-sellers for the
IBM PC, such as WordStar, d3ase 11
the PFS series, and Multiplan.

The Basic Machine

The APC 11l has a 16-bit 8086-2 mi-
croprocessor, manufactured by NEC, a
functional equivalent to the Intel 8086.
The 8-MHz clock is almost twice as fast
that of the LBM PC. Basic system memo-
ry (128K RAM) is expandable to a max-
imum of 640K.

Also included with the system are
32K ROM, 8K of text video display
RAM, MS DOS version 2.11 and GW-
BASIC.

The system unit, housed in a stylish
cream/beige case with grey trim, has a

PHOTOS BY'BOB LORENZ
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power switch on the right front and a re-
set button on the left. The reset button is
an example of NEC’s thoughtful engi-
neering. It is easy to reach but hard to
push accidentally as it is recessed into
the case with a protective lip. Two slim-
line drives are stacked vertically on the
right side of the main unit, with the boot
drive (drive A) on top. The drives, which
are manfactured by Teac, are double-
sided. Each has a capacity of 320K. The
disk controller resides on the mother-

Specifications

Product: NEC APC i
Manufacturer: Nippon Electric
Company
Tokyo
' Distributer: NEC Information Sys-
tems, Inc.
1414 Massachusetts
Ave.
Boxborough, MA 01719
Price: $3095
Dimensions: 16%4” W X 13%" D
X 5%" H
Operating Systems: MS-DOS 2.11,
Unix
 Features: 8086-2 CPU, dual slimline
514" floppy disk drives,
128K RAM, RS-232 and
Centronics parallel connec-
tors, four expansion slots,
color graphics display card,
color monitor




board, so an expansion slot doesn’t have
to be used.

Located at the rear of the unit are four
expansion slots and connectors for the
keyboard, monochrome video, RGB
color video, and Centronics parallel and
RS-232C ports. Also at the rear are ten
DIP switches. Although they are factory
set, they can be altered for various sys-
tem options. All connectors, clearly
marked with their functions, are de-
signed so that there is only one way 10
hook them up, making even a first setup
very simple. A cable cover fits over the
back of the system unit to route all cables
neatly.

The APC 11 includes a fan inside the
rear panel, which is extremely quiet in
operation. When the APC 111 does make
noises, they're generated with a piezo-
electric beeper.

The NEC Display

Both the NEC color and monochrome |

monitors offer 25 lnes of 80 columns
each, with a resolution of 640 X 400.
The color display can produce eight col-
ors simultaneously with no tradeoff of
resolution or clarity. Both units have 14”
screens, which makes the character sets
large and very readable.

The color display is flicker-free, even
when large areas of the screen are filled
in with a solid color. A tilt and swivel
stand comes with the monitor.

The APC 111 comes standard with the
necessary hardware to produce high-
quality graphics: 64K of video RAM
and two NEC state-of-the-art 7220
graphic display controllers. if you want
to produce color graphics, an additional
128K of video RAM is necessary, which
is supplied with an option card ($200)
that fits right onto the motherboard
without taking an expansion slot.

The graphics capabilities of the 7220
controller are stunning. Resolution,
clarity and color brilliance are all excel-

lent, and graphics drawing is very fast.
Currently available graphics software
includes BPS:Graphics, GraphPlan,
PFS:Graph.

Any character may have six display
attributes: overline, underline, vertical
strike-through, reverse video, blink and
color. The APC III has an eight-color
palette: black, red, blue, purple (magen-
ta), green, yellow, light blue (cyan) and
white.

The Keyboard

The APC I1I keyboard is well laid out
and very comfortable to use. Its 102 keys
are low-profile; 90 are standard alphanu-
meric and symbol keys and 12 are func-
tion keys that each can be programmed
five ways. Included are separate keys for
page up, page down, and special keys for
BREAK/STOP and PRINT. The separate
numeric keypad includes a cursor con-
trol diamond, obviating the need for the
number lock found on the IBM PC
keyboard.

The feel of the keys gives just enough
resistance to confirm that you are hitting
them. Although you can toggle a
keyclick on with software (at the system
level), the sound is actually a beep, and
users might prefer to leave this feature
turned off.

There are adjustable legs to provide a
better typing angle and a storage area for
templates (for the function key assign-
ments) in a slot above the top row of
keys.

Expansion Capabilities

The APC III has many expansion op-
tions, but currently they are available
only from NEC (there are no third-party
expansion boards yet).

A 128K memory expansion board,
which lists for $325, includes sockets for
an additional 128K of RAM chips
($175), making each board capable of
holding 256K RAM (a maximum of two

RO SIMENT MET AR AT W AL (% WAL MBS WORS WS U e

The APC Ill uses two NEC 7220
controllers for graphics display.

memory boards may be added). Boards
install easily into the expansion slots at
the rear without removal of the cover of
the system unit. Instructions for the in-
stallation are straightforward enough to
give even an inexperienced user no
trouble.

A 10M-byte hard disk can be substi-
tuted for one of the floppy drives. Like
the floppy drive controller, the hard disk
controller is contained on the mother-
board. If you wish to keep both floppy
drives and add one or two outboard
10M-byte hard drives, you attach the
drive(s) to the controller through a slot
opening on the rear panel. Another op-

tion 1s a Unix hardware board ($299) for |

use with the Unix operating system
(which requires the hard disk for full uti-
lization). However, the Unix operating
system and ‘‘memory management”
hardware board were not available at the

time of this review.
Other options include a joystick/
(Continued on page 127)
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The new IBM DisplayWrite
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Little Tramp character licensed by Bubbles Inc., s.a.

*Prices apply at IBM Product Centers and may vary at other stores.
** Available in July, 1984.



Series is here. Spread the word.

In 1980, IBM introduced the Displaywriter System.
Today, it’s become the best-selling stand-alone text processor
in the world. One reason for this success is the Displaywriter’s
function-rich software.

If you're looking for software like that, but working
on an IBM personal computer, you don’t have to look any further.
Because the IBM DisplayWrite Series is here.

And 1t will put many of the features and capabilities of a
dedicated word processor to work for you when you're writing.

It runs in the fjamily.

You'll find two word processing programs in this series:
There’s DisplayWrite 1, for IBM personal computers —including
PCs». And DisplayWrite 2, with added functions for your PC,
PC/XT or Portable PC.

You'll also find DisplayWrite Legal, a dictionary of about
16,000 words that a lawyer might need to check.

And you'll find DisplayComm, which lets your IBM PC
send and receive text to and from other IBM PCs. If you're
writing at the office, this program could also let you send text
to an IBM Displaywriter down the hall. (From there, it could be
sent on to an IBM host computer for distribution.)

Some words on bigh function.

The DisplayWrite word processing programs give you the
time-saving features you'd expect from IBM. Justified margins,
centered lines and pagination, for example. You'll even have
prompts and messages to help guide you along.

But there are also some features in DisplayWrite 2 you
might not expect. Like easy column formatting, four-function
math capability p/us a spelling checker based on a dictionary of
about 100,000 words.

Yet the biggest surprise of all may be the price*
DisplayWrite 1,* $95. DisplayWrite 2, $299. DisplayWrite
Legal, $165. DisplayComm, $375.

Where you can find all four:

Get more information about the IBM DisplayWrite Series at
® your authorized IBM Personal Computer dealer or IBM Product
J Center. To find one near you, call 800-447-4700. In Alaska or
¢ Hawaii, 800-447-0890.
Stop there first and get the last word.

Circle No. 41 on Free Information Card
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' BY DEXTER R. HART

KEY TRONIC |
5151 KEYBOARD

A deluxe IBM replace-
ment with the right touch

HE IBM PC has created a large
I market for peripherals, plug-in
boards and accessories made by
other manufacturers. But one unexpect-
ed demand is for an alternative to the PC
keyboard. For the PC, IBM used a key-
board with a layout different from its
Selectric standard. One hears the ratio-
nale that IBM wanted to conform (o a
“European standard;”’ nevertheless,
many touch typists find the PC key-
board unsuitable.

IBM could have offered a choice of
keyboards, of course, but it hasn’t. It’s
been two years now, and office workers
find it difficult to switch back and forth
from a Selectric to a PC. I have used a
Selectric-style keyboard on typewriters
(and on my Superbrain CP/M system
since 1980); I'm a good touch typist, but
when I thought of buying an IBM, 1 was
stopped cold by the idea of trying to ad-
just. I use (and love) the original Magic
Wand, which I can only run on my
Superbrain system, and I need to be able
to switch comfortably back and forth be-
tween it and the PC. A quandary.

1 knew key tronic had quickly brought
out a compatibie keyboard (model 5150,
suggested retail $209) that looked exact-
ly like the IBM but corrected the most-
mentioned complaints, specifically, the
locations of the return and left shift keys.
The 5150 put the left shift key next to the
Z as God intended, but still did not sepa-

rate the numeric keypad from the main
body of keys and still had small, hard-to-

read cursor direction arrows sharing
keytop space with numbers. It was an ac-
ceptable layout, however, even though it
was not at the Texas Instrument/Tele-
video level.

A problem in buying a replacement
keyboard is what do you do with the old
one? Since everybody buying a PC gets
the IBM version, there is not a thriving
market for used IBM keyboards. Fortu-
nately, I had a relative who wanted my
IBM keyboard. He maintains two resi-
dences and, with the addition of my key-
board, can have a keyboard, printer, and
monitor at each location; he only needs
to ferry the system unit back and forth.
The rest of you are on your own, howev-
er, as this small market has dried up.

Another way to obtain an improved
key layout is to buy an IBM-compaltible
computer. Even here, one must be care-
ful, because some clones have slavishly
copied the IBM keyboard without re-
gard to the well-publicized complaints.
Key tronic supplies a lot of the key-
boards used on other machines and
makes them with good or bad layouts as
requested. Somewhere along the line,
even though business has obviously been
booming, key tronic found the time to
bring out version 2 of its IBM-compati-
ble keyboard, the model 5151. I bought
one.

I first saw the 5151 in April at an IBM
user group meeting. I hadn’t bought the
IBM then, so I got to try both keyboards
at the same time, with no preconcep-
tions. Loved the IBM touch; disliked the
key tronic touch. Took me four tries on
the 5151 to get through “Now is the
time ...~ without an error. No key-
stroke errors on the IBM except that I
started out with **\ now is the time . . . ”
because of the reverse-backslash loca-
tion. (IBM also puts keys directly adja-
cent to the space bar, which gives you
even more ways to make mistakes.)

I called key tronic to complain about
the feel (/ight was too mild a word). I was

told that my complaint was familiar, but
that most users quickly learned to ad-
just. If T did not adjust, for $25 they
would send a keycap removal tool, in-
structions, and a hundred heavier
springs. I passed this info on to the user
group 5151 owner; he ordered the kit, in-
stalled it, and was quite happy. You can
combine original and replacement
springs to achieve other ends, such as
distinctly heavier force for selected com-
mand keys, a potentially useful arrange-
ment. I wasn’t overjoyed at the prospect
of playing with little springs or of paying
extra for them. But being cost conscious,
I thought I might be able to adjust to the
lighter touch.

Ordering by mail, I received the 5151
in late June, as the pipeline didn’t really
fill till then. Suggested retail is $255;
some current ads indicate mail availabil-
ity at $199, a few even lower. I plugged
the 5151 into my IBM, tried the touch,
and surprise! It did feel light, but I
wasn't making mistakes. I surmised key
tronics had increased the spring loads
just a bit, but a call to Spokane revealed
no design change. I can only confirm
that my sample is fully satisfactory. In
case you're wondering, in my opinion
the IBM touch is still better. I like the
over-center feel and the audible click,
but the key tronic is going to be just fine,
and I can switch between the Superbrain
and the IBM without trauma. Key
tronic will supply on request assembly
language code for a short program with
which you get an audible key-click from
the PC speaker, adjustable for volume.

OK, so the 5151 is usable. What’s im-
proved? This time, a /oz. The 10 function
keys are straight-lined across the top,
which makes them easier to label (space
is provided). A set of dedicated editing
keys with easy-to-see big black arrows
are between the numeric keypad and the
letter-key area. You can edit and use the
key pad for number entry at the same
time (lovely for spreadsheet work). Each
of the three key clusters is clearly set off
from the other. No keys adjacent to the
space bar. Plain English for key labels
(the 5150 does this too). The tab key says
“Tab;” the shift key says ““Shift,” etc.

(Continued on page 115)
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IT'S A SMALL MIRACLE HOW HEWLETT-PACKARD
PUT 656K OF MEMORY, LOTUS 1-2-3, WORD
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THE PORTABLE.

For years business people had to choose
betwzen the power of a desktop computer and the
limited capabilities of the fi-st portables. That
problem was solved when Hewlett-Packard intro-
duced The Portable.

The Portable is designed with maore total
memory than most leading desktop personal
computers...656K in fact. That includes 272K
of user memory. So, The Pcrtablée’s built-in
business software can work with enormous
amounts of data.

1-2-3™ from Lotus," America’s most popular
spreadsheet, file management and business
graph:cs program, is permanently built into The
Portable. So 1s Hewlett-Packard’s word processing
program, MemoMaker. Just nress the key and
you're ready to work.

The Portable even has a built-in modem and
easy-to-use telecommunications software w send

or receive data using a standard telephone jack.

If you use a Hewlett-Packard Touchscreen
PC, IBM® PC, XTor an IBM compatible voull
be glad to know that your desktop and The
Portable can talk to each other with the siinple
addition of the Hewlett-Packard Portable-
Desktop Link.

The Portable’s rechargeable battery gives
you 16 hours of continuous usage on every charge.

Finally, you can work comfortably on a full
size keyboard and an easy-to-read 16-line by 80-
column screen. And it all folds shut to turn The
Portable into a simple nine-pound box.

The Portable. A small miracle...perhaps.
But then consider where it came from.

See The Portable and the entire family of
personal computers, software and peripherals at
your authorized Hewlett-Packard dealer. Call
(800) FOR-HPPC for the dealer nearest you.

Setting You Free

/W HEWLETT
P PACKARD

IBM is a registered trademark of International Business Machines Corporation. 1-2-3 and Lotus are trademarks of Lotus Development Corporation.




SOFTWARE REVI

PC/FOCUS

| . ,
'A micro version of a
mainframe classic

BY BARBARA E. AND

o call PC/Focus a database man-

JOHN F. MCMULLEN
agement systen is about as accu-

T rate as referring to a Lamborghi-

ni as just another car. While PC/Focus
covers all the ground that data manage-
ment systems do, it goes much further. It
is, to quote the first sentence of the Us-
ers’ Manual, “'a comprehensive informa-
tion control system.”™ With it you can de-
fine and maintain simple, relational or
hierarchical files and manipulate several
files at once. You can also prepare re-
ports and do statistical analysis, finan-
cial modeling, telecommunications
(both asynchronous and 3270) and
graphics. Since it provides a powerful
high-level procedural language, PC/Fo-
cus is an excellent development tool for
system designers.

Unfortunately, you cannot just sit
down and drive away with PC/lFocus.
Reference material or instruction is nec-
essary even if you are versatile with
VisiFile or PC-File. The developers, In-
formation Builders, have attempted to
maintain all the functionality of their
mainframe system, Focus (see sidebar).
The result is an extremely powertul,
complex system that, in our judgement,
does not lend itselt to use by the unini-
tiated. Users will need some understand-
ing of the theory of database manage-
ment and of the concept of stored

46

programs and some familiarity with
compulers in general before they can be-
gin to harness the raw power of the sys-
tem. Users must also be able to resist in-
timidation by documentation. The users’
manual is in two volumes with well over
1000 pages, including an index of 64
pages and an “Appendix of Error Mes-
sages,” in very small print, of 30 pages.
The documentation contains such state-
ments as “This option is analogous to
the CMS and TSO syntax of DISP MOD
to determine the disposition of the file’s
records.” That’s hardly a sentence to in-
spire confidence in the brand new com-
puter user.

By pointing out the complexity of
PC/Focus we do not mean to depreciate
it, but merely to locate its appropriale
niche in the marketplace. A potential
user whose application fits comfortably
into PC-File, VisiFile or even dBase 11
would be better served by purchasing
one of those products than spending
$1595 on PC/Focus and then making a
very significant investment of time to be
able to utilize the program competently.
If, on the other hand, the potential user
is a systems developer, has a complex
data management requirement or has
mainframe experience, then PC/Focus
is a wise choice.

A Powerful System

The power of PC/Focus becomes ap-
parent as soon as you get into the system,
which is contained on 11 floppy disk-
ettes that must be loaded out to the com-
puter’s hard disk. Each time you load
the system, you must put the Activator
Disk in PC disk drive A. (This proce-
dure is Information Builders™ “protec-
tion" scheme.) The system maintains
files of up to 250 fields per record, each
record having a maximum size of 4096
characters. There is no maximum num-
ber of records per file; the file size is lim-
ited only by the disk space available to
the program. (Information Builders
states that a SM-byte hard disk is the
minimum system configuration; we feel
that the system requires at least 10M
bytes to be useful. As for memory, “the
bigger the better.”)

In addition to the functions intrinsic
1o the program, the authors of the sys-
tem have provided a number of powerful
tools:

1. TED—-an editor built into the sys-
tem that allows the user to develop com-
mand or program files (called FEX Tliles}
that may be stored on disk and executed
through the use of the EX command.

PHOTO BY BOB LORENZ

2. TableTalk—a built-in utility that

allows the rapid definition of reports |

through menu selection. This utility ac-
tually generates the lower-level Focus
commands to produce the reports. The
generated commands may be saved in a
file and utilized by the aforementioned
EX command.

3. FileTalk—a built-in utility that al-
lows the rapid definition of simple rela-
tional and hierarchical files through
menu selection.

4. AutoMod—a built-in utility that
defines a painted screen for file mainte-
nance and provides a menu of mainte-
nance choices (Add, Add & Update, Up-
date, Delete) to the user.

5. Dialogue Manager—the portion of
the system that allows the stored com-
mands (FEX files) to obtain system
variables (such as time & date), set de-
fault variables and interact with the user
by prompting for required variables.
New stored Focus programs are tested

through the wuse of the Dialogue
Manager.
6. User Structured Language—al-

lows, through the use of the LET com-
mand and utilities, the native syntax of
the Focus language 10 be restructured.
This feature is useful, in particular, when
the user is incorporating special occupa-
tional jargon (engineering, accounting)
and foreign languages into the system.

Using these tools, systems developers
can work up applications tar more rapid-
ly than they would using individual Fo-
cus commands.

Using PC/Focus
To put PC/Focus through its paces,
we converted 527 records from a dBase
11 Name & Address File that we main-
tain and processed them through a large
variety of tasks. We used Filetalk to de-
fine the file and, through the use of that

i ' . 3
| Overview |
Product: PC/Focus ‘
Mfr: Information Builders, Inc.
1250 Broadway

New York, NY 10001
Price: $1595
Requirements: IBM PC or compatible
with 512K, 5M-byte
hard disk, one 320K
floppy drive under
DOS 2.x.
Optional Hardware
Supported: 8087 math coprocessor,
IRMA 3270 interface,
' clock. !
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LASTNIGHT WE EXCHANGED LETTERS WITH
MOM, THEN HAD A PARTY FOR
ELEVEN PEOPLE IN NINE DIFFERENT STATES
AND ONLY HAD TO WASH ONE GLASS..

That’s CompuServe, The
Personal Communications
Network For Every Computer
Owner

And it doesn’t matter what kind
of computer you own. You'll use
CompuServe’s Electronic Mail system
(we call it Email™) to compose, edit and
send letters to friends or business
associates. The system delivers any
number of messages to other users
anywhere in North America.

CompuServe’s multi-channel CB
simulator brings distant friends together
and gets new friendships started. You
can even use a scrambler if you have a
secret you don't want to share. Special
interest groups meet regularly to trade
information on hardware, software and
hobbies from photography to cooking
and you can sell, swap and post personal
notices on the bulletin board.

There’s all this and much more
on the CompuServe Information Service.
All you need is a computer, a modem,

Circle No. 56 on Free Information Card

and CompuServe. CompuServe connects
with almost any type or brand of
personal computer or terminal and
many communicating word processors.
To buy a Starter Kit, see your nearest
computer dealer. To receive our infor
mative brochure or to order direct, call
or write:

CompuServe

Consumer Information Service
500C Arlington Centre Bivd., Columbus, OH 43220

800-848-8199

In Ohio call 614-457-0802.

An H&R Black Company



— RACE STAT ISTICS BY STATE b—| ATTENDEES BY STATE ' h
STATE ATTENDEE
State Last Con- Money Attendee 0 10 20 30 40 50 60 70 80 90 l
Count count |
3 1 20.00 1 O G G S bt T E e I
AZ 3 1 20.00 0 = I | | I I | l l l
CA 12 2 40.00 1 AZ | | | I | | | | | |
{ co 2 0 .00 0 CApy = | | | ! | | | | | ]
CcT a0 10 200 00 9 co | | | | | 1 | | | | |
{ FL 5 1 20.00 q CT  I==== | | 1 1 | | 1 1 1
GA ; x 20 00 0 FL = | l | I I | | | i
e . o0 : By oy A At o (SR | |
‘ L u ; 20.00 © L I ! i | i ! 1 1
MA 12 140.00 6 MA === 1 ! I ! ] ! i | I ‘
| MD 5 o .00 0 MD I ! 1 [ 1 ! | | 1 [
Mi 2 0 00 0 M i ] | | i ] | 1 | l
MT 1 0 .00 0 MT | I | | | | | | |
NJ 89 24 480.00 19 NJ e ! l ! | ! ! ¢
NY 341 118 2.360.00 87 NRZ !
OH 1 1 2000 1 OH = i 1 i i | | I ! I
PA 8 2 40.00 1 A= J ! ) ! . U : 1
= : g o 8 RI 1 1 I i I I | i I |
N | ! | I | | | I |
Ry . o 00 0 X 1= | i | | | ) | | }
3 TX 6 3 60.00 3 VA = 1 l | I 1 I ! i I
| VA 3 2 40.00 U Wi [ [ [ [ [ [ [ [
| Wi 1 0 00 ] + J S +- boccr Focoa-4
l TOTAL 529 174 00 130 = - —

3,480.

Fig. 1. Printer output
\ generated by Rststats program.

menu-driven utility, we generated the
following Focus commands in under 5
minutes:

F | LENAME=DIRECT , SUFF I X=FOC
| SEGNAME=ONE , SEGTYPE=S2
FIELDNAME=LAST, AL 1AS=LAST,
FORMAT=A25
FIELDTYPE=1!,$S
F |ELDNAME=F |RM, AL | AS=F IRM,
FORMAT=A35,
FIELDTYPE=1,$
F | ELDNAME=F IRST AL IAS
=F |RST,FORMAT=A12,$
| FIELDNAME=SALUAT ION,ALIAS
=SAL ,FORMAT=A4 S
FIELDNAME=T ITLE,AL IAS
=TITLE,FORMAT=A12,S
F IELDNAME=FADDRESS 1, AL | AS
=FADD1,FORMAT=A30,$
F |ELDNAME=FADDRESS2 , AL | AS
=FADD2 ,FORMAT=A30,$
FIELDNAME=FCITY AL IAS
| =FCITY,FORMAT=A20,$
FIELDNAME=FSTATE ,AL I AS
=FSTATE ,FORMAT=A2 .S
FIELDNAME=FZIP, AL IAS
=FZIP FORMAT=A9 .S
F IELDNAME=FAREA AL | AS
=FAREA,FORMAT=A3,S
F | ELDNAME=FPHONE , AL | AS
=FPHONE , FORMAT=A8, $
F | ELODNAME=MCMACCT , AL | AS
‘ =MCMACCT , FORMAT=A5,§
| FIELDNAME=HADDRESS1,AL | AS
=HADD1,FORMAT=A25 S
‘FIELDNAME:HADDRESS2,ALIAS
‘ =HADD2 , FORMAT=A25,$
FIELDNAME=HCITY AL IAS
=HCITY,FORMAT=A20,$
F IELDNAME=HSTATE ,AL I AS
=HSTATE , FORMAT=A2 , $
FIELDNAME=HZ | P, AL IAS
, =HZIP ,FORMAT=A9,$S
| FIELDNAME=HAREA, AL | AS
=HAREA , FORMAT=A3,§

|
48

| F | ELDNAME=HPHONE , AL | AS t
=HPHONE , FORMAT=AS8 , § |

| FIELDNAME=SPOUSE , AL | AS

’ ~SPOUSE , FORMAT=A12, 8§

F |ELDNAME=CH | LDREN, AL | AS

=CH1LDREN, FORMAT=A25,$ |

F | ELDNAME=CODE 1,AL | AS
=CODE 1, FORMAT=A1,%

F | ELDNAME=CONTR | BUT | ON \
AL |AS=CODE2 ,FORMAT=A1,§ |

F {ELDNAME=MA | L ING, AL | AS
—CODE3,FORMAT=A1,$

F | ELDNAME=XMASCODE , AL | AS
=XMASCODE , FORMAT=A1,S

F | ELDNAME=XMASSAL , AL 1AS
—XMASSAL . FORMAT=A5 .S

F | ELDNAME=XRCVD, AL | AS
=XRCVD , FORMAT=A1, S

F |ELDNAME=SOURCE ID, AL | AS
=SOURCE ID, FORMAT=A7 . $

| FIELDNAME=COMPUSERVE , AL | AS

| —COMPUSERV , FORMAT=A10, §

|

F |ELDNAME=BAUG, AL | AS
=BAUG,FORMAT=A1 S
F IELDNAME=NYPC 6 AL I AS
=NYPC,FORMAT=A1,§

We then used the TED editor to devel-
op a stored program to read the file that
we had written from dBase (as a DOS \
text file) into the Focus environment. |

FILEDEF TRANS DISK
JTEST .DAT

MODIFY FILE DIRECT

FIXFORM LAST/25 FIRST/12
SAL/4 TITLE/12 FIRM/35
FADD1/30 FADD2/30

FIXFORM FCITY/20 FSTATE/2
FZIP/9 FAREA/3
FPHONE /8 MCMACCT/5

F I XFORM HADD1/25 HADD2/25
HCITY/20 HSTATE/2
HZiIP/9 HAREA/3
HPHONE / 8

| FIXFORM SPOUSE/12 CHILDREN

Fig. 2. Example of graph
generated by PC/Focus on printer.

/25 CODE1/1 CODE2/1
CODE3/1 XMASCODE /1

F1XFORM XMASSAL/5 XRCVD/ 1
SOURCE ID/7 COMPUSERV/10
BAUG/1 NYPC/1

DATA ON TRANS

END

We then executed this command file
and built the 527 record file.

Once the file was built, we developed
some programs to define additional
fields relating to the file and to prepare a
report analyzing the concentration of |
names and addresses and other records
by state. To perform the activities, we
developed two files, Setstate.fex and
Rststats fex. Setstate contains the in- |
structions necessary to perform the addi- |
tional field definition:

DEFINE FILE DIRECT
STATE/A2=1F HSTATE NE !
THEN HSTATE ELSE |

FSTATE; |
CONCOUNT/ | 3=1F CONTRIBU-
TION EQ 'M' THEN 1
ELSE 0;
MONEY /D8 . 2=CONCOUNT
+ 20.00;
ATTENDEE/13=1F CODE1 EQ
Ty
THEN 1 ELSE 0
END

Rststats performs the analysis and pre-
pares the report (the Oftline command
in the program directs the output to the
printer rather than the screen).

OFFL INE

TABLE FILE DIRECT

HEADING CENTER

' “RACE STATISTICS BY
STATE' ™ ' o

|
|
_INCLUDE SETSTATE ‘

[
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T LS 2213A2215A/2235
DUAL TRACE OSCILLOSCOPES

TEK

Now! Tek quality

HE ANSWER
Y ANY MEASURE

and expert advice

are just a free phone call away!

100 MHz dual

time base scope.

Easy-to-read CRT; | Wide range verti-
bright, full-sized cal sensitivity.
8x10 cm; 14 kv Choose from
accelerating 2 mV/div (1x
potential complete | probe) to 50 V/div
with BEAM FIND, (10x probe);
separate A/B color-keyed for 1x
dual intensity and 10x probes;
controls, FOCUS variable control
and TRACE increases scale
ROTATION. factor by 25t01.

Two 100 MHz,
high sensitivity
channels. 3.5ns
risetime; dc to =
100 MHz band-
width from 5 V/div
t0 5 mv/div
extended sen-
sitivity of 2 mV/div
at = 90 MHz.

A/B sweep selec-
tion. Calibrated

A sweeps from

50 ns/div to

0.5 s/div; B sweeps
from 50 ns/div

to 50 ms/div; vari-
able control for up
to 2.5to 1 reduc-
tion and 10x
magnitication for
sweeps 1o

5 ns/div.

Tektronix 22

B trigger slope
and level. Use B
trigger level to
select B-triggered
or run-after-delay
modes, use B
TRIGGER SLOPE
to select transitions.

Dual time base
measurements.
Select either A or
B-sweeps, or both
alternately with A
intensified by B

1-800-426-2200

Our direct order line gets
you the industry’s leading
price/performance portables...
and fast answers from experts!
The 60 MHz single time base delay
2213A, the 60 MHz dual time base
2215A and the 100 MHz dual time
base 2235 offer unprecedented
reliability and affordability, plus the
industry’s first 3-year warranty*
on labor and parts, CRT included.

The cost: just $1200 for the
2213A, $1450 for the 2215A,
$1650 for the 2235. Even at
these low prices, there's no
scrimpmg on performance. You

Copyright © 1984, Tektronix, Inc All rights reserved. #TTA-439. tPrice FO B Beaverton, OR *3-year warranty includes CRT.

have the bandwidth for digital

and analog circuits. The sensitivity
for low signal measurements. The
sweep speeds for fast logic fami-
lies. And delayed sweep for fast,
accurate timing measurements.
All'scopes are UL Listed and CSA
approved.

You can order, or obtain
literature, through the Tek
National Marketing Center. Tech
nical personnel, expert in scope
applications, will answer your
guestions and expedite delivery.
Direct orders include comprehen-
sive 3-year warranty*, operator's

manual, two 10X probes, 15-day
return policy and worldwide ser-
vice backup.

Order toll free:
1-800-426-2200,
Ask for Rick.

In Oregon, call collect:
(503) 627-9000

Or write Tektronix, Inc.
PO. Box 1700
Beaverton, OR 97075

Tektronix

COMMITTED TO EXCELLENCE






